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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 Egret1 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. 

'Scientific 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.O.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 
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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, 

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 colonial 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 
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States" by Fenneman (1938); "Potential Natural 
Vegetation" by A. W. Küchler (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, 

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 inter- 
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 



15 

3 

Of 
LU 
a. 
V) 
Q 
0£ 

Z 
< 

5 -   : 

0 

NATIVE   COLONIAL   HERONS 
• (6.6) 

■ 

- 
■ 

■ ■ ■ ■ ■ 

- • ■ 
• • 

■ • ■ 

• ■ 

■ 
• • • • 

• 
A 

A A A 
A 

* 4 * 

J_ _J_ 1 • 
J_ | | | 

J L 

J L 

- 
o 

- 0 
o 

o " o 
o 

0 
o 

1 1 _l_ _l_ J  

GREAT   BLUE   HERON 

A 

— A 

-    .   r- ■ —  

— A A 

Central 

J I I L 

GREEN   HERON 

Central        ■ 

J L 

O o o 
—J71, ——o 

o o 

_l_ 

0 

_l_ _L_ _L 

O 

| 

CATTLE   EGRET 

Western 
i        i T J L J I 

1966 67 68 69 70 71 72 73 74 75 76 77 78 79   1968 69 70 71 72 73 74 75 76 77    78 79 

YEAR 

• = Eastern region ■  = Central region ▲  = Western region O   = Continental data 

Fig. 2. Trends in heron populations. 



16 

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 
(Täte 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 



19 

TURKEY   VULTURE 
■ i 

' . . -. ■ =—■ 
2    - ■ 

,—. —; ,;»— 

- 

O             {)             O 

1 1        1 

Western 

l          I          1 

ALL    HAWKS 

■ ■ 

■ ■ 

■ 

■ ■ ■ 
o 

o 
Ü 

o 0 

o 
o o 

- 
o 

1 1 1 1 1 1 

1/5 
Q MISSISSIPPI   KITE WHITE-TAILED    KITE 

COOPER'S    HAWK 
.08 

.06    - 

Western 

Central 

J L 

Eastern 

J I 
1966 67 68 69 70 71 72 73 74    75 76 77 78 79   1968 69 70 71 72 73 74    75 76 77 78 79 

YEAR 

• = Eastern region ■  = Central region ▲  = Western region O   = Continental data 

Fig. 4. Trends in vulture and hawk populations. 



20 

RED-TAILED    HAWK 

BROAD-WINGED HAWK 

1— 

.2 

n 

•                                                          • • 
•                                •                                                   -      ■ _) 

O 
0£ 

0£ 
UJ 
a. 
to a 

...                         . 
■ 

•            ■            ■   . 
m                            m 

m        ■ 
■ 

i          i          l          1          1          1  1  

NORTHERN    HARRIER OSPREY 

AMERICAN    KESTREL 

1966 67 68 69 70 71 72 73 74 75 76 77 78 79   1968 69 70 71 72 73 74 75 76 77 78 79 

YEAR 

Eastern region Central region ▲ = Western region O   = Continental data 

Fig. 5. Trends in hawk populations, part 2. 



21 

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. 

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 

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 

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 Homed 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 Fuckers. 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 



35 

o 

ALL  FLYCATCHERS 
JO 

25 ■ 
■ ■ 

- 
■ - ■ 

—L- 
• 

t 
—■— ■ 

20 
• 

■ 
• 

• • • 

15 -» 

10 

5 

.1. 1 | i | J_ ...,] „ 

EASTERN  KINGBIRD 

■ ■ ■ 
■ 

■ ■ —i— ■ ■ ■ 

o o 
—n— 0 0 

J  i 1, i 1 , I  

WESTERN  KINGBIRD 

CASSIN'S    KINGBIRD 

Western 

J I I L 
-a a a- -0 S 3 Ö" 

J L 
1966 67 68 69 70 71 72 73 74 75 76 77    78 79   1968 69 70 71 72 73 74 75 76 77    78 79 

YEAR 

• = Eastern region ■  = Central region ▲  = Western region O   = Continental data 

Fig. 13. Trends in flycatcher populations, part 1. 



36 

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. 

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 

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 Cliff 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- 

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 1974a). 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. 29. Trends in titmice, Verdin, and Bushtit populations. 
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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. 

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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Fig. 31. Trends in nuthatch, creeper, and Wrentit populations. 
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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 

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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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 
occurred 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 

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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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- 

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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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-Ouachita 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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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 

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- 

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 



1.0 

ALL   VIREOS 

J I L J L 

WHITE-EYED   VIREO 

o       °      o 

J I ' ' I 

BELL'S   VIREO HUTTON'S   VIREO 

J I 

.05 

J 1   „Li 1 J L 
1966 67 68 69 70 71 72 73 74 75 76 77 78 79  1968 69 70 71 72 73 74 75 76 77    78 79 

YEAR 

• = Eastern region ■  = Central region A  = Western region O   = Continental data 

Fig. 53. Trends in vireo populations, part 1. 



89 

Brushlands),   the   highest   State   mean   was   in 
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. 

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 

subregjon 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. 

Blackbumian 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 Blackbum- 
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 por- 
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, Il- 
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, Iowa, 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, Il- 
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, Il- 
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 
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(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, 

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 (Andropogon 
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. 

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 



116 

3 
o 
at 
iu 
a. 
to i 
Q 
a: 

Z 
< 
UJ 
^ 05 - 

BAIRD'S SPARROW LE CONTE'S SPARROW 

HENSLOW'S SPARROW CASSIN'S SPARROW 

i        i        i        '        '        ' i I o Li 1        i 1 1 L 

BLACK-THROATED SPARROW 

• = Eastern region ■  = Central region A = Western region O   = Continental data 

Fig. 70. Trends in sparrow populations, part 2. 



117 

SLATE-COLORED JUNCO OREGON    JUNCO 

3 
O 
at 

Q 
at 
ca 

Z 
< 

CHIPPING    SPARROW 

• 
10 

"' • 
• • " 

• • 
• • • • 

• • • 

- A 
* A 

- A 

5 

■ 
■ ■ ■ 

_L 1 _l_ J_ _L_ _l_ _1_ 

CLAY-COLORED SPARROW BREWER'S SPARROW 
10 

5 - 

■ 

- 

■ ■ 
■ ■ ■ ■ 

■ ■ 
■ ■ 

J  

o Q o 
, iff 

°      o 

__!_ 

O 0 0 

_L_ _L_ J..  1    , 
1966 67 68 69 70 71 72 73 7A    75    7b    77    78 79   1968 69 70 71 72 73 74 75 76 77 78 79 

YEAR 

• = Eastern region ■  = Central region A = Western region O   = Continental data 

Fig. 71. Trends in sparrow populations, part 3. 



118 

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 

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 bree'ding 
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 Cliff 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 
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(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 territorially, (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 5 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. 

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. Pre- 
liminary correlations (Robbins 1979) show that many 
of the area-sensitive bird species (specifically, the 
neotropical migrants) do not nest in isolated 
woodlots of less than 200 ha and that the effect of 
fragmentation may be felt on some areas of as many 
as 2,000 ha. This dependence of many neotropical 
migrant species on extensive woodlands is related to 
the inability of the forest interior specialists to 
reproduce successfully under edge conditions where 
predation, cowbird parasitism, and competition are 
high (Whitcomb et al. 1981). 

Breeding Bird Atlases 

Atlases showing detailed breeding bird distribution 
throughout a nation have been published for Great 
Britain and Ireland, Denmark, Netherlands, France, 
West Germany, Switzerland, and New Zealand dur- 
ing the 1970's, and work on similar atlases is in prog- 
ress in many other countries in Europe and Africa 
and in several parts of the United States and Canada. 
These atlases differ from the range maps shown in 
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several State and Provincial bird books in that the en- 
tire country or State is divided into a fine grid and an 
effort is made to visit each segment of this grid to 
determine presence or absence of each bird species. 
In most of the European countries the grid measures 
either 5 or 10 km on each side, making an area of 25 
or 100 km2, respectively. In some atlas projects an ef- 
fort is made to obtain numerical estimates (by powers 
of ten) of the population of each species present. 

Most atlas projects in the United States are using a 
grid of 2 1/2 min of latitude by 3 3/4 min of longi- 
tude which gives an area of about 25 km2 at our mid- 
dle latitudes. The size of these blocks decreases 
slightly from south to north as the meridians come 
closer together. 

To provide a base for determining relative abun- 
dance in conjunction with atlas studies, Bystrak 
(Klimkiewicz and Solem 1978) has devised the 
Miniroute technique. Experiments with 25-stop BBS 
routes that, instead of being distributed at random, 
were packed end-to-end on all passable secondary 
roads within the area to be sampled, have been done 
in three Maryland counties. Each route was covered 
twice, once forward and once in reverse, on different 
days to eliminate most of the bias resulting from dif- 
ferences in activity at different times of the day. This 
technique not only is a quick way to gather Atlas 
data, but it also yields a useful numerical data base. 
Other variations are possible, some with advantages 
over the 25-stop method (Bystrak 1980). 

By using fewer than the standard 50 stops, many 
participants are able to cover a Miniroute before 
work and to complete it before traffic becomes a 
problem. Results of the Miniroutes can be plotted to 
show relative abundance of each species over the area 
of concern. These results can also be correlated with 
differences in elevation, sou type, vegetative cover, 
and land use, depending on the specific goals of a 
study. 

Continental Bird Population Estimates 

Because computerized numerical information on 
bird populations is available, estimates of total con- 
tinental population of individual species are occa- 
sionally requested. We are reluctant to make such 
estimates because too few studies have been com- 
pleted on the percentage of the bird population that 
is recorded at BBS stops in different habitats in dif- 
ferent parts of the country. Some estimates of sample 
efficiency of the BBS have been made by Robbins 

and Van Velzen (1970) and by Wallace (1970) but 
these relate to only a very few species and in only one 
or two habitats. 

For some purposes even a rough estimate of abun- 
dance may be better than none at all. The only state- 
wide breeding bird population estimates of which we 
are aware are those for Illinois published by Graber 
and Graber (1963) and for North Dakota by Stewart 
and Kantrud (1972). The North Dakota estimates 
were based on extensive field work in summer 1967. 
For a species that breeds fairly commonly in North 
Dakota, one might take the ratio between the mean 
birds per route in North Dakota from Table 3 of the 
present report and the State estimate of Stewart and 
Kantrud and then estimate the proportion of breed- 
ing birds of the species that nest in North Dakota and 
compute a continental estimate. North Dakota data 
from Table 3 of Robbins and Van Velzen (1969) 
would be even better to use because they cover 1967 
(the year of the Stewart-Kantrud study) and 1968 
(the next year, with better BBS sampling of North 
Dakota). 

Conclusions 

The BBS permits for the first time the monitoring 
of changes in a high percentage of the breeding birds 
of the North American continent north of Mexico. 
For species undergoing rapid changes it allows close 
monitoring of rate of change and recognition of the 
areas where the most rapid changes are occurring. 
For many other species that are undergoing more 
subtle change it calls attention to changes that would 
not otherwise be detected, and thus serves as an early 
warning system. 

Expansions and contractions of breeding range are 
quantified rather than based only on anecdotal 
evidence. The BBS has shown that range expansions 
can take place even during population declines (e.g., 
Tufted Titmouse, Cardinal, Mockingbird). 

Continental centers of abundance for each species 
are detected for the first time, geographic shifts in 
these centers can be followed over a period of years, 
and local changes in abundance can be evaluated by 
their importance to the overall breeding population 
of the species. 

Although not sufficiently fine-grained to serve 
directly for environmental impact assessments, the 
BBS provides baseline data on relative abundance 
from more than 2,000 locations across the continent. 
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By making a series of similar 3-min counts in a spe- 
cific area of concern, the local results can be com- 
pared with nearby, State or Provincial, or Regional 
averages, providing the means to place the specific 
area in proper perspective. 

For the first time it is possible to record not only 
the severity of weather-induced casualties, but also 
the recovery time following the incident. 

For biographic research, the BBS presents a brand 
new and unique resource. There is no other form of 
wildlife for which comparative data are available on 
a continental scale. Habitat correlations are still in 
their infancy, but there is excellent potential for 
research in this field using BBS results. 

The first step in management of bird populations is 
to measure the present resource and detect and 
monitor population trends. The second step is to 
determine the reasons for the trends, and the third is 
to take appropriate action, when needed, to reverse 
or slow the trends. The BBS completes the first step 
for all but the rarest species and those that are 
primarily nocturnal or crepuscular. Reasons for 
some of the BBS trends are already apparent. With 
additional research and a longer period of BBS 
records, still other correlations will emerge, and the 
information needed for management will be 
available. 
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Table 1. Total individuals and number of routes (from a total of 1,832) on which they were found in 1977. 

Total Total Total Total Total Total 
Species birds routes Species birds routes Species birds routes 

Common Loon 321 114 Common Goldeneye 84 23 Sandhill Crane 324 41 
Arctic Loon 36 1 Barrow's Goldeneye 23 6 Limpkin 12 1 
Red-necked Grebe 47 13 Bufflehead 70 13 King Rail 23 9 
Homed Grebe 29 11 Oldsquaw 31 1 Clapper Rail 13 6 
Eared Grebe 443 22 Harlequin Duck 8 2 Virginia Rail 24 17 
Western Grebe 449 8 Common Eider 200 3 Sora 285 75 
Pied-billed Grebe 157 76 White-winged Scoter 80 2 Purple Gallinule 22 8 
White Pelican 384 16 Surf Scoter 20 1 Common Gallinule 131 21 
Brown Pelican 66 7 Ruddy Duck 549 3 American Coot 1,747 112 
Double-crested Hooded Merganser 31 8 Black Oystercatcher 6 2 

Cormorant 379 45 Common Merganser 97 36 Semipalmated Plover 7 2 
Olivaceous Cormorant 7 1 Red-breasted Merganser 12 6 Snowy Plover 2 1 
Brandt's Cormorant 9 1 Turkey Vulture 3,271 490 Wilson's Plover 2 1 
Pelagic Cormorant 71 4 Black Vulture 551 102 Killdeer 9,479 1,287 
Anhinga 92 17 White-tailed Kite 60 25 Mountain Plover 26 10 
Magnificent Frigatebird 3 1 Swallow-tailed Kite 11 4 Golden Plover 9 1 
Great Blue Heron 1,305 481 Mississippi Kite 152 38 American Woodcock 65 36 
Green Heron 1,158 493 Everglade Kite 7 1 Common Snipe 1,394 249 
Little Blue Heron 645 97 Goshawk 5 5 Long-billed Curlew 340 46 
Cattle Egret 5,582 149 Sharp-shinned Hawk 31 29 Whimbrel 33 1 
Great Egret 561 83 Cooper's Hawk 62 53 Upland Sandpiper 1,246 170 
Snowy Egret 263 37 Red-tailed Hawk 1,287 588 Spotted Sandpiper 441 203 
Louisiana Heron 109 18 Red-shouldered Hawk 309 163 Solitary Sandpiper 9 4 
Black-crowned Night Broad-winged Hawk 181 142 Willet 573 69 

Heron 202 51 Swainson's Hawk 321 124 Greater Yellowlegs 24 6 
Yellow-crowned Night Zone-tailed Hawk 2 2 Lesser Yellowlegs 165 21 

Heron 75 32 White-tailed Hawk 2 2 Least Sandpiper 2 2 
Least Bittern 18 7 Rough-legged Hawk 1 1 Dunlin 1 1 
American Bittern 316 108 Ferruginous Hawk 37 21 Short-billed Dowitcher 26 3 
Wood Stork 44 10 Harris' Hawk 35 12 Stilt Sandpiper 4 1 
Glossy Ibis 5 5 Golden Eagle 54 41 Semipalmated Sandpiper 6 1 
White-faced Ibis 74 5 Bald Eagle 20 12 Marbled Godwit 211 40 
White Ibis 693 35 Northern Harrier 320 169 Hudsonian Godwit 22 1 
Roseate Spoonbill 92 4 Osprey 104 61 American Avocet 365 38 
Mute Swan 15 3 Caracara 24 8 Black-necked Stilt 620 21 
Trumpeter Swan 12 2 Prairie Falcon 19 19 Wilson's Phalarope 265 45 
Canada Goose 1,621 92 Peregrine Falcon 3 3 Northern Phalarope 10 3 
Black-bellied Whistling Merlin 11 10 Parasitic Jaeger 5 1 

Duck 125 10 American Kestrel 1,622 665 Glaucous Gull 160 1 
Fulvous Whistling Duck 22 7 Blue Grouse 81 24 Glaucous-winged Gull 672 11 
Mallard 5,470 438 Spruce Grouse 2 2 Great Black-backed Gull 296 35 
Black Duck 234 54 Ruffed Grouse 185 75 Western Gull 276 11 
Mottled Duck 179 20 Willow Ptarmigan 2 1 Herring Gull 3,529 129 
Gadwall 642 60 Greater Prairie Chicken 56 5 California Gull 1,156 32 
Pintail 636 62 Lesser Prairie Chicken 6 2 Ring-billed Gull 2,929 110 
Green-winged Teal 135 41 Sharp-tailed Grouse 149 29 Mew Gull 2 1 
Blue-winged Teal 1,313 150 Sage Grouse 127 15 Laughing Gull 831 33 
Cinnamon Teal 188 30 Bobwhite 25,064 773 Franklin's Gull 749 40 
American Wigeon 282 52 Scaled Quail 868 53 Bonaparte's Gull 31 4 
Northern Shoveler 320 53 California Quail 1,491 129 Gull-billed Tern 5 3 
Wood Duck 475 160 Gambel's Quail 388 32 Forster's Tern 115 24 
Redhead 234 35 Mountain Quail 618 53 Common Tern 131 26 
Ring-necked Duck 25 9 Ring-necked Pheasant 7,737 470 Arctic Tern 79 2 
Canvasback 122 24 Chukar 67 11 Least Tern 84 14 
Greater Scaup 10 1 Gray Partridge 81 41 Royal Tern 53 4 
Lesser Scaup 830 41 Turkey 97 33 Sandwich Tern 2 1 
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Total Total Total Total Total Total 

Species birds routes Species birds routes Species birds routes 

Caspian Tern 56 15 Hybrid flicker 10 2 Eastern Wood Pewee 5,198 938 

Black Tern 879 90 Red-shafted Flicker 1,611 253 Western Wood Pewee 2,180 217 

Black Skimmer 27 5 Gilded Flicker 18 4 Olive-sided Flycatcher 922 205 

Common Murre 202 3 Pileated Woodpecker 905 401 Vermilion Flycatcher 32 13 

Pigeon Guillemot 3 2 Red-bellied Woodpecker 4,690 583 Beardless Flycatcher 2 1 

Marbled Murrelet 1 1 Golden-fronted Skylark 11 1 

Rhinoceros Auklet 15 2 Woodpecker 417 31 Horned Lark 22,572 670 

White-crowned Pigeon 41 1 Gila Woodpecker 149 11 Violet-green Swallow 2,534 162 

Band-tailed Pigeon 545 59 Red-headed Woodpecker 2,521 475 Tree Swallow 7,700 648 

Rock Dove 14,550 820 Acorn Woodpecker 1,999 87 Bank Swallow 4,859 295 

White-winged Dove 863 31 Lewis' Woodpecker 42 11 Rough-winged Swallow 2,777 546 

Mourning Dove 54,980 1,546 Yellow-bellied Sapsucker 1,044 280 Barn Swallow 33,735 1,506 

Spotted Dove 75 5 Williamson's Sapsucker 25 11 Cliff Swallow 24,296 536 

Ground Dove 432 74 Hairy Woodpecker 793 445 Purple Martin 9,423 715 

Inca Dove 53 16 Downy Woodpecker 2,697 888 Gray Jay 239 76 

White-fronted Dove 1 1 Ladder-backed Blue Jay 17,586 1,224 

Yellow-billed Cuckoo 5,386 705 Woodpecker 216 71 Steiler's Jay 1,805 134 

Black-billed Cuckoo 735 295 Nuttall's Woodpecker 167 47 Scrub Jay 7,210 139 

Roadrunner 171 65 Arizona Woodpecker 2 1 Mexican Jay 72 5 

Smooth-billed Ani 5 3 Red-cockaded Green Jay 3 1 

Groove-billed Ani 11 5 Woodpecker 28 8 Black-billed Magpie 2,591 176 

Barn Owl 8 6 White-headed Yellow-billed Magpie 734 25 

Screech Owl 35 29 Woodpecker 84 20 Common Raven 2,913 393 

Great Horned Owl 285 174 Black-backed Three-toed White-necked Raven 400 29 

Pygmy Owl 14 11 Woodpecker 18 9 Common Crow 44,054 1,500 

Burrowing Owl 268 78 Northern Three-toed Northwestern Crow 509 8 

Barred Owl 147 101 Woodpecker 2 2 Fish Crow 1,774 164 

Long-eared Owl 3 3 Eastern Kingbird 7,458 1,136 Pinyon Jay 380 34 

Short-eared Owl 39 16 Gray Kingbird 21 2 Clark's Nutcracker 154 31 

Saw-whet Owl 7 4 Tropical Kingbird 1 1 Black-capped Chickadee 4,256 659 

Chuck-will's-widow 714 202 Western Kingbird 3,990 353 Carolina Chickadee 3,453 460 

Whip-poor-will 355 150 Cassin's Kingbird 379 40 Mountain Chickadee 1,574 94 

Poor-will 45 26 Thick-billed Kingbird 1 1 Boreal Chickadee 86 36 

Pauraque 2 2 Scissor-tailed Flycatcher 2,071 145 Chestnut-backed 

Common Nighthawk 2,665 414 Kiskadee Flycatcher 15 4 Chickadee 715 58 

Lesser Nighthawk 157 24 Sulphur-bellied Tufted Titmouse 5,886 692 

Black Swift 57 14 Flycatcher 1 1 Black-crested Titmouse 236 21 

Chimney Swift 11,270 945 Great Crested Flycatcher 5,002 971 Plain Titmouse 934 69 

Vaux's Swift 62 22 Wied's Crested Bridled Titmouse 48 6 

White-throated Swift 341 88 Flycatcher 152 19 Verdin 365 38 

Ruby-throated Ash-throated Flycatcher 1,746 169 Bushtit 1,158 94 

Hummingbird 387 266 Olivaceous Flycatcher 23 4 White-breasted 

Black-chinned Eastern Phoebe 2,254 716 Nuthatch 1,817 539 

Hummingbird 61 32 Black Phoebe 163 54 Red-breasted Nuthatch 1,443 272 

Costa's Hummingbird 45 15 Say's Phoebe 418 110 Brown-headed Nuthatch 460 92 

Anna's Hummingbird 196 51 Yellow-bellied Pygmy Nuthatch 390 31 

Broad-tailed Flycatcher 138 50 Brown Creeper 230 87 

Hummingbird 166 24 Acadian Flycatcher 1,358 304 Wrentit 892 70 

Rufous Hummingbird 216 52 Willow Flycatcher 1,318 294 Dipper 27 16 

Allen's Hummingbird 51 15 Alder Flycatcher 1,785 265 House Wren 8,419 896 

Calliope Hummingbird 20 13 Least Flycatcher 3,242 484 Winter Wren 1,210 193 

Blue-throated Hammond's Flycatcher 527 49 Bewick's Wren 1,313 189 

Hummingbird 1 1 Dusky Flycatcher 393 53 Carolina Wren 4,247 467 

Coppery-tailed Trogon 1 1 Gray Flycatcher 77 14 Cactus Wren 923 65 

Belted Kingfisher 718 462 Western Flycatcher 966 86 Long-billed Marsh Wren 355 85 

Yellow-shafted Flicker 5,253 1,178 Unidentified Empidonax 46 17 Short-billed Marsh Wren 307 83 
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Total Total Total Total Total Total 
Species birds routes Species birds routes Species birds routes 

Canyon Wren 73 33 Virginia's Warbler 83 10 Scott's Oriole 191 38 
Rock Wren 736 132 Lucy's Warbler 149 9 Baltimore Oriole 5,080 829 
Northern Mockingbird 22,914 891 Northern Parula Bullock's Oriole 1,602 196 
Gray Catbird 9,539 1,045 Warbler 1,413 309 Rusty Blackbird 89 32 
Brown Thrasher 5,635 1,075 Olive Warbler 2 2 Brewer's Blackbird 14,805 383 
Long-billed Thrasher 25 2 Yellow Warbler 6,866 889 Great-tailed Grackle 3,349 71 
Bendire's Thrasher 33 11 Magnolia Warbler 1,241 170 Boat-tailed Grackle 912 30 
Curve-billed Thrasher 224 36 Cape May Warbler 95 43 Common Grackle 83,424 1,348 
California Thrasher 171 40 Black-throated Blue Brown-headed Cowbird 23,904 1,572 
Le Conte's Thrasher 47 9 Warbler 336 116 Bronzed Cowbird 213 22 
Crissal Thrasher 20 6 Myrtle Warbler 1,062 205 Western Tanager 1,572 167 
Sage Thrasher 1,357 56 Audubon's Warbler 1,121 114 Scarlet Tanager 2,815 556 
American Robin 54,506 1,512 Black-throated Gray Hepatic Tanager 26 8 
Varied Thrush 393 41 Warbler 411 68 Summer Tanager 1,877 359 
Wood Thrush 12,081 871 Townsend's Warbler 416 32 Cardinal 25,860 1,021 
Hermit Thrush 2,277 310 Black-throated Green Pyrrhuloxia 870 34 
Swainson's Thrush 4,619 259 Warbler 1,049 209 Rose-breasted Grosbeak 3,634 551 
Gray-cheeked Thrush 30 6 Golden-cheeked Warbler 2 1 Black-headed Grosbeak 1,808 167 
Veery 6,261 455 Hermit Warbler 375 34 Blue Grosbeak 2,606 438 
Eastern Bluebird 2,412 546 Cerulean Warbler 172 59 Indigo Bunting 19,413 1,044 
Western Bluebird 576 81 Blackburnian Warbler 575 137 Lazuli Bunting 660 101 
Mountain Bluebird 672 100 Yellow-throated Warbler 276 97 Varied Bunting 1 1 
Townsend's Solitaire 103 39 Grace's Warbler 65 8 Painted Bunting 1,678 144 
Blue-gray Gnatcatcher 1,662 389 Chestnut-sided Warbler 4,050 368 Dickcissel 9,629 348 
Black-tailed Gnatcatcher 60 14 Bay-breasted Warbler 199 47 Evening Grosbeak 1,921 136 
Golden-crowned Kinglet 642 102 Blackpoll Warbler 172 25 Purple Finch 1,754 383 
Ruby-crowned Kinglet 972 193 Pine Warbler 1,351 263 Cassin's Finch 452 49 
Water Pipit 4 2 Prairie Warbler 1,257 288 House Finch 8,137 292 
Sprague's Pipit 155 27 Palm Warbler 54 14 Pine Grosbeak 79 11 
Bohemian Waxwing 7 4 Ovenbird 7,363 591 Common Redpoll 59 4 
Cedar Waxwing 4,234 556 Northern Waterthrush 424 139 Pine Siskin 2,187 187 
Phainopepla 121 33 Louisiana Waterthrush 205 124 American Goldfinch 12,306 1,153 
Loggerhead Shrike 2,319 535 Kentucky Warbler 762 217 Lesser Goldfinch 1,363 117 
Starling 96,129 1,575 Connecticut Warbler 38 16 Lawrence's Goldfinch 176 22 
Black-capped Vireo 3 1 Mourning Warbler 1,174 152 Red Crossbill 502 54 
White-eyed Vireo 3,060 430 MacGillivray's Warbler 552 86 White-winged Crossbill 61 12 
Hutton's Vireo 138 32 Common Yellowthroat 18,472 1,307 Olive Sparrow 39 8 
Bell's Vireo 291 79 Yellow-breasted Chat 4,484 523 Green-tailed Towhee 697 54 
Gray Vireo 10 5 Red-faced Warbler 26 4 Rufous-sided Towhee 13,750 994 
Yellow-throated Vireo 839 367 Hooded Warbler 633 167 Brown Towhee 1,490 103 
Solitary Vireo 1,187 260 Wilson's Warbler 761 143 Abert's Towhee 14 5 
Black-whiskered Vireo 8 1 Canada Warbler 485 161 Lark Bunting 7,842 94 
Red-eyed Vireo 17,774 1,052 American Redstart 4,067 482 Savannah Sparrow 11,046 522 
Philadelphia Vireo 72 27 Painted Redstart 15 2 Grasshopper Sparrow 3,824 514 
Warbling Vireo 3,091 649 House Sparrow 103,662 1,503 Baird's Sparrow 162 27 
Black-and-white European Tree Sparrow 22 3 Le Conte's Sparrow 110 30 

Warbler 1,741 391 Bobolink 9,206 566 Henslow's Sparrow 64 29 
Prothonotary Warbler 432 152 Eastern Meadowlark 30,260 1,066 Sharp-tailed Sparrow 13 7 
Swainson's Warbler 26 17 Western Meadowlark 34,268 591 Seaside Sparrow 46 7 
Worm-eating Warbler 135 69 Yellow-headed Blackbird 4,451 176 Vesper Sparrow 5,445 469 
Golden-winged Warbler 164 67 Red-winged Blackbird 143,285 1,679 Lark Sparrow 3,395 311 
Blue-winged Warbler 322 114 Tricolored Blackbird 1,027 15 Rufous-winged Sparrow 2 1 
Tennessee Warbler 633 90 Orchard Oriole 3,023 543 Rufous-crowned 
Orange-crowned Black-headed Oriole 4 1 Sparrow 113 28 

Warbler 1,010 127 Spotted-breasted Oriole 3 1 Bachman's Sparrow 123 38 
Nashville Warbler 1,937 239 Hooded Oriole 23 16 Botteri's Sparrow 1 1 
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Total Total Total Total Total Total 

Species birds routes Species birds routes Species birds routes 

Cassin's Sparrow 3,088 80 Chipping Sparrow 14,188 1,195 White-throated Sparrow 8,040 325 

Black-throated Sparrow 1,994 79 Clay-colored Sparrow 2,281 134 Fox Sparrow 463 47 

Sage Sparrow 1,004 46 Brewer's Sparrow 1,633 92 Lincoln's Sparrow 456 83 

White-winged Junco 40 3 Field Sparrow 9,184 890 Swamp Sparrow 811 278 

Slate-colored Junco 1,416 205 Black-chinned Sparrow 176 19 Song Sparrow 26,741 1,127 

Oregon Junco 2,264 155 Harris' Sparrow 2 1 McCown's Longspur 59 11 

Gray-headed Junco 121 14 White-crowned Sparrow 1,204 86 Lapland Longspur 2 1 

Mexican Junco 8 1 Golden-crowned Smith's Longspur 6 1 

Tree Sparrow 39 6 Sparrow 2 1 Chestnut-collared 
Longspur 1,680 50 
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Table 2. Mean number of birds per route in Western States and Provinces, 1965-79. 

No. of Routes  10 40 26 66 179 23 16 34 18 29 48 13 27 26 7 
States and Provinces  ..   Alas Alta Ariz B.C. Cal Colo Ida Mont Nev N Mex Oreg Utah Wash Wyom Yuk 

Common Loon 0.4 0.1 0.8 + + + + + 0.5 
Red-necked Grebe 0.4 0.9 0.2 0.1 
Horned Grebe 0.1 0.8 0.1 + 0.2 0.1 
Eared Grebe 1.5 + + 0.4 + + 0.7 2.0 + 1.0 + + 
Western Grebe + 0.3 0.9 + 0.4 + 0.2 + 8.0 + +• + 
Pied-billed Grebe 0.7 0.1 0.1 + 0.2 0.1 + 0.2 + 0.2 0.1 
White Pelican 0.9 0.3 0.2 0.2 1.3 1.3 
Double-crested Cormorant 0.1 0.1 + + 0.3 + 0.1 0.1 + 0.8 0.2 0.1 0.1 
Brandt's Cormorant 0.2 0.2 + 
Pelagic Cormorant 0.1 0.3 + 0.1 
Great Blue Heron 0.6 0.2 + 0.7 0.8 0.1 0.5 0.7 0.1 + 0.7 0.7 0.9 1.0 
Green Heron + + + + 0.1 + 
Cattle Egret 0.5 
Great Egret 0.3 0.6 
Snowy Egret + 0.1 + 0.3 + 0.3 0.1 0.5 + 
Black-crowned Night Heron 0.1 + 0.2 0.2 0.1 + + 0.1 0.2 0.2 0.6 0.1 
American Bittern 1.2 0.1 0.1 + + 0.1 0.2 + + 
Canada Goose 0.2 4.5 1.2 1.5 1.0 1.7 1.0 0.2 + 2.1 0.6 0.3 0.2 
Mallard 1.1 23.4 0.1 2.4 2.1 2.9 4.1 5.7 1.1 0.4 3.1 0.5 2.1 1.8 0.1 
Gadwall 3.5 + 0.2 0.1 0.2 1.5 0.2 0.1 0.8 0.2 0.1 0.2 
Pintail 0.4 9.4 0.1 0.2 1.0 0.2 0.4 3.8 1.7 0.1 2.4 0.2 0.1 0.2 0.5 
Green-winged Teal 1.6 + 0.1 + 0.2 0.1 0.4 0.1 + + 0.1 + 0.3 0.1 
Blue-winged Teal 6.9 + 0.2 + 0.2 0.5 1.8 + 0.1 0.1 0.2 0.2 
Cinnamon Teal + 0.1 + 0.6 0.2 0.7 0.2 0.6 0.1 1.6 0.1 0.3 + 
American Wigeon 4.2 0.4 + + 0.4 1.8 + 0.1 0.1 0.2 0.5 
Northern Shoveler 0.2 4.2 + 0.1 0.1 0.2 1.1 + 0.3 1.1 + + 
Wood Duck 0.1 0.1 + + 0.1 + 
Redhead 1.2 + 0.1 0.2 + 1.6 0.7 0.3 0.1 0.8 + 0.2 + 
Ring-necked Duck + 0.1 0.1 0.1 + + + 
Canvasback 0.8 + + + 0.1 + 0.3 0.2 
Greater Scaup 0.1 + + 3.9 
Lesser Scaup 8.4 0.2 0.1 0.2 0.4 + + 0.1 + 0.1 2.0 
Common Goldeneye 0.5 0.3 0.3 0.2 + 0.1 
Barrow's Goldeneye 0.1 0.3 0.1 + + + 0.1 4.9 
Bufflehead 0.5 0.3 + + 0.3 2.2 
Harlequin Duck 0.8 0.2 + + + + 
White-winged Scoter 0.9 2.2 + 1.3 
Surf Scoter + 0.3 1.3 
Ruddy Duck 0.9 + 0.1 0.4 + 0.2 0.1 0.3 0.1 0.2 + + 
Common Merganser 2.1 0.1 0.4 0.3 + 0.2 + + + 0.2 0.2 0.1 0.9 
Red-breasted Merganser + + + + 0.4 
Turkey Vulture 2.6 + 2.0 0.2 0.2 + 0.5 2.3 1.6 0.3 0.2 0.1 
Black Vulture 0.3 
White-tailed Kite 0.3 
Goshawk 0.1 + + + + + + + + + + 0.1 
Sharp-shinned Hawk + + 0.1 + + 0.1 + + + + + + + 
Cooper's Hawk 0.1 0.1 + 0.1 + 0.1 0.1 + + 0.1 + + + 
Red-tailed Hawk 1.5 1.0 0.3 2.3 0.4 0.4 0.5 0.4 0.6 1.6 0.8 0.7 0.5 0.8 
Red-shouldered Hawk 0.1 
Swainson's Hawk 1.6 0.3 + + 1.4 0.2 0.3 0.1 1.0 0.2 0.4 0.2 0.2 
Ferruginous Hawk 0.2 + + 0.3 + 0.1 0.1 0.1 + 0.1 + 0.3 
Golden Eagle + 0.1 + 0.1 0.1 0.2 0.2 0.2 0.1 0.3 0.4 + 0.3 + 
Bald Eagle 4.8 0.3 + + + + + + 0.1 
Northern Harrier 1.4 + + 0.4 0.5 0.9 1.3 0.1 0.1 0.4 0.6 0.5 0.6 0.2 
Osprey + 0.2 0.1 0.1 0.1 0.1 0.1 + 
Prairie Falcon + + + + + 0.1 0.2 0.1 0.1 0.1 + 0.1 
Merlin 0.1 + 0.1 + + + + 0.2 
Sparrow Hawk 0.8 1.5 0.7 2.3 1.2 2.5 1.6 1.0 1.4 1.6 2.0 0.1 1.2 0.1 
Blue Grouse 1.9 + 1.1 + 0.1 0.1 + 0.2 0.4 0.4 
Ruffed Grouse 0.9 0.8 0.1 0.1 + + 0.2 0.1 
Sharp-tailed Grouse 0.5 + 0.8 + + 
Sage Grouse + + 0.2 0.4 0.5 0.8 0.1 0.2 2.8 
Bobwhite 0.5 0.1 0.2 + + 
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Table 2. Continued. 

10 40 
Alta 

26 
Ariz 

66 
B.C. 

179 
Cal 

23 
Colo 

16 
Ida 

34 
Mont 

18 
Nev 

29 
N Mex 

48 
Oreg 

13 
Utah 

27 
Wash 

26 
Wyom 

7 
Yuk 

Scaled Quail 1.0 0.3 10.5 + 

California Quail 0.3 8.7 0.2 0.1 4.9 1.6 

Gambel's Quail 12.7 1.4 + 0.1 1.8 

Mountain Quail 2.3 0.4 + 

Ring-necked Pheasant 2.4 1.4 3.3 15.1 11.2 17.6 + 0.5 6.7 5.8 5.1 4.9 

Chukar + 0.1 + 0.7 + 0.4 2.0 1.2 0.2 + 

Gray Partridge 0.5 + + 0.7 + + + 0.1 

Turkey + + + + + 0.1 0.1 

Sandhill Crane 0.1 + 0.3 3.0 1.0 + 1.3 0.1 

Sora 2.9 0.1 + + 0.1 0.4 0.2 + 0.1 

American Coot 4.4 0.2 0.3 1.5 0.7 2.1 1.6 1.6 0.1 4.1 0.7 1.1 0.2 

Killdeer 7.5 0.9 2.5 5.2 6.1 11.3 7.4 1.7 1.5 6.8 1.9 6.4 3.7 

Mountain Plover 1.0 + + 1.3 0.2 

Common Snipe 1.2 6.6 3.5 0.7 1.2 7.4 3.7 0.2 + 4.0 0.1 0.6 0.6 1.7 

Long-billed Curlew 2.0 + 0.1 0.1 1.4 0.5 2.2 0.2 0.6 1.7 3.4 0.3 + 
0.2 

Upland Sandpiper 0.2 0.7 0.5 + + 

Spotted Sandpiper 0.4 0.9 + 1.0 0.3 0.3 0.8 0.4 0.1 + 0.9 0.3 0.7 0.6 1.9 

Solitary Sandpiper 0.1 + 0.1 

Willet 3.9 0.5 0.5 0.5 + 0.5 2.8 + 

Greater Yellowlegs 0.2 + 0.2 
4.9 
0.1 

Lesser Yellowlegs 0.3 0.7 + 
Least Sandpiper + 
Marbled Godwit 4.9 0.2 

American Avocet 0.9 + 1.1 0.2 + 0.2 0.5 0.2 0.2 0.1 + + 

Black-necked Stilt + 2.6 + 0.2 + + 

Wilson's Phalarope 2.0 + 0.1 0.2 0.9 1.6 0.3 + 0.7 + 0.1 0.3 

Glaucous Gull 24.5 

Glaucous-winged Gull 12.7 4.3 + + 4.8 
0.8 

Western Gull 1.2 1.5 

Herring Gull 24.5 0.1 + + 0.3 0.2 

California Gull 0.6 + + 2.1 27.8 0.7 0.8 0.9 27.9 0.2 0.6 

Ring-billed Gull 7.1 + 3.0 + 7.7 1.7 0.1 2.4 9.3 + 
6.9 

Mew Gull 3.2 0.1 

Franklin's Gull 28.0 6.3 3.5 1.0 5.5 
2.5 

Bonaparte's Gull 0.1 + 
Forster's Tern 0.1 0.3 0.2 + + 0.9 

Common Tern 0.3 + + + 
1.0 

Arctic Tern 0.9 + 
Caspian Tem 0.1 + + + 0.1 

Black Tern 7.0 0.7 0.1 0.2 0.2 1.2 0.2 + 

Marbled Murrelet 0.4 0.1 

Band-tailed Pigeon 0.3 2.6 1.4 0.4 0.2 1.4 0.1 1.9 

Rock Dove 1.5 4.6 0.6 3.4 4.4 2.4 3.7 4.2 + 2.2 3.2 0.9 3.6 1.2 0.4 

White-winged Dove 29.3 0.7 0.1 

Mourning Dove 1.8 49.6 1.2 31.3 51.4 22.9 26.2 23.7 37.4 14.0 26.6 9.0 14.2 

Spotted Dove 0.2 

Ground Dove 0.5 0.1 + 

Inca Dove 0.4 

Yellow-billed Cuckoo 0.1 + 0.1 0.1 + 
0.1 

Black-billed Cuckoo + + 0.2 

Roadrunner 1.0 0.3 + + 0.3 

Great Horned Owl 0.1 0.3 0.2 + 0.3 0.2 0.2 0.1 + 0.2 0.3 + 0.3 0.3 

Pygmy Owl 
Burrowing Owl 0.1 0.1 

+ 0.1 
0.7 1.5 0.2 0.1 0.2 

+ 
0.8 

+ 
0.1 0.1 

+ 
0.2 0.1 

Short-eared Owl 0.7 + + + 0.2 0.5 + 0.1 0.3 0.1 0.1 

Poor-will 0.1 + 0.1 + + 0.1 0.1 + + 0.1 

Common Nighthawk 0.2 1.7 0.7 0.4 2.7 0.7 1.3 2.7 7.1 2.7 1.3 0.6 2.4 

Lesser Nighthawk 1.7 0.3 0.2 0.8 
1.8 

Black Swift + 2.5 + + + 
+ 

Chimney Swift 0.1 

Vaux's Swift 0.5 0.1 0.1 + 0.3 1.1 

White-throated Swift 1.6 1.9 0.3 + + + 1.3 + 

Black-chinned Hummingbird 0.4 + 0.1 + + + 0.1 0.4 0.1 
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Table 2. Continued. 

No. of Routes  10 40 26 66 179 23 16 34 18 29 48 13 27 26 7 
States and Provinces  Alas Alta Ariz B.C. Cal Colo Ida Mont Nev N Mex Oreg Utah Wash Wyom Yuk 

Costa's Hummingbird + 0.3 + + 
Anna's Hummingbird 0.8 + 
Broad-tailed Hummingbird 0.7 + 5.5 + 1.5 2.1 0.1 
Rufous Hummingbird 0.7 0.1 2.4 + + + 1.3 3.1 
Allen's Hummingbird 0.4 + 
Calliope Hummingbird + + 0.4 + 0.1 + + 0.1 + 0.4 
Broad-billed Hummingbird 0.1 
Belted Kingfisher 0.5 + + 0.6 0.2 0.1 0.4 0.2 0.1 0.4 0.1 0.3 0.1 0.2 
Yellow-shafted Flicker 0.1 1.6 0.4 + + + 4.7 
Red-shafted Flicker 0.2 0.2 1.4 3.4 2.8 2.9 2.5 2.9 1.1 0.9 4.5 2.0 3.1 2.6 0.2 
Gilded Flicker 1.4 + 
Pileated Woodpecker + 0.5 0.1 + + 0.2 0.4 
Gila Woodpecker 3.9 + 
Red-headed Woodpecker 0.1 0.1 + + 
Acorn Woodpecker 1.2 8.4 0.1 0.4 
Lewis' Woodpecker 0.3 0.1 0.1 0.2 + + + 0.4 + 0.7 
Yellow-bellied Sapsucker 0.6 0.7 + 2.1 0.3 0.4 0.3 0.1 + + 0.5 0.1 0.6 0.4 0.2 
Williamson's Sapsucker + + 0.2 + + 0.2 + 
Hairy Woodpecker 0.4 0.1 0.4 0.5 0.4 0.2 0.2 0.1 0.1 1.2 0.2 0.7 0.1 
Downy Woodpecker 0.1 0.2 + 0.4 0.2 + 0.1 0.1 + 0.3 + 0.5 0.2 0.2 
Ladder-backed Woodpecker 1.4 0.1 + + 0.2 + 
NuttaU's Woodpecker 0.9 
White-headed Woodpecker 0.3 + 0.1 
Black-backed Three-toed 

Woodpecker 0.1 + + 0.1 + 
Northern Three-toed Woodpecker + 0.1 0.1 + + 0.1 
Eastern Kingbird 3.4 0.6 + 0.7 1.2 4.3 + + 0.5 1.8 0.9 
Western Kingbird 0.5 7.2 0.6 8.3 8.1 1.2 1.7 2.5 11.4 3.3 2.7 2.7 0.5 
Cassin's Kingbird 5.6 0.1 0.7 + 4.4 + 
Wied's Crested Flycatcher 1.0 
Ash-throated Flycatcher 11.1 5.3 0.2 + 1.0 3.7 1.0 0.2 0.1 
Olivaceous Flycatcher 0.6 
Eastern Phoebe 1.3 0.2 + 
Black Phoebe 0.1 0.7 + + + + 
Say's Phoebe 0.4 + 1.6 0.1 0.4 1.6 + 0.5 0.6 3.5 0.3 0.1 0.3 2.2 0.1 
Willow Flycatcher 0.1 3.6 0.1 0.3 1.8 2.0 + + 4.2 0.2 9.6 0.6 
Alder Flycatcher 20.4 4.3 2.5 3.9 
Least Flycatcher 7.0 2.1 0.1 0.2 + + 0.1 
Hammond's Flycatcher 0.1 + 6.4 0.4 + 0.5 0.8 0.1 1.9 2.7 0.2 
Dusky Flycatcher 0.2 + 2.1 0.4 0.3 0.9 0.5 0.1 3.0 0.1 1.5 0.6 
Gray Flycatcher 0.3 0.1 + 0.1 0.2 1.4 
Western Flycatcher 2.2 0.1 0.6 1.5 2.4 1.5 0.9 0.1 + 0.6 2.0 0.4 5.5 0.1 
Western Wood Pewee 0.8 2.8 2.4 6.3 7.4 4.2 1.7 1.4 0.1 2.3 8.2 1.7 8.6 0.7 4.7 
Olive-sided Flycatcher 0.5 0.1 0.1 3.4 2.9 0.7 0.3 0.3 + + 4.6 0.2 3.0 0.1 3.4 
Vermilion Flycatcher 0.4 
Beardless Flycatcher 0.1 
Horned Lark 34.2 38.2 0.3 17.5 101.3 28.8 64.5 37.0 68.2 12.6 14.5 38.5 56.3 
Violet-green Swallow 0.4 + 5.1 5.6 4.1 7.6 4.4 0.2 1.3 3.4 5.0 3.5 11.0 0.9 0.7 
Tree Swallow 4.3 4.2 12.2 2.0 2.0 6.4 2.7 0.2 0.1 3.7 3.5 3.0 2.5 1.1 
Bank Swallow 7.2 2.8 + 2.4 0.6 0.1 11.6 4.3 + 0.2 1.4 1.1 8.0 0.4 11.0 
Rough-winged Swallow 0.5 2.3 2.0 3.2 1.2 5.3 1.0 0.9 0.6 2.2 2.6 2.7 0.8 
Barn Swallow 5.7 8.1 0.4 14.3 5.7 8.5 21.1 5.5 0.8 7.2 12.4 3.3 19.1 2.8 0.7 
Cliff Swallow 1.6 18.7 6.7 8.6 60.1 23.2 23.2 22.1 1.3 10.3 17.7 9.5 21.8 15.0 9.6 
Purple Martin 0.2 1.1 + 0.2 + + 0.3 + 0.1 + 
Gray Jay 4.1 0.4 1.3 + 0.1 0.1 0.1 0.5 0.1 0.1 0.3 15.1 
Blue Jay 0.3 + + + 
Steller's Jay 1.4 1.3 0.9 5.8 1.8 0.3 0.2 0.8 4.3 0.6 2.0 + 
Scrub Jay 1.6 9.4 0.5 0.2 2.3 1.5 0.1 + 
Mexican Jay 2.8 
Black-billed Magpie 0.2 15.5 + 2.4 0.9 14.7 17.7 10.8 2.3 2.2 9.6 14.4 8.3 9.5 
Yellow-billed Magpie 4.1 
Common Raven 5.3 0.4 7.4 4.3 5.2 0.9 3.1 0.8 2.9 4.9 4.7 3.2 1.5 2.5 3.7 
White-necked Raven 2.0 0.1 5.7 



140 

Table 2. Continued. 

....     10 40 
Alta 

26 
Ariz 

66 
B.C. 

179 
Cal 

23 

States and Provinces      Alas Colo 

16 34 18 29 48 13 27 26 7 
Ida     Mont     Nev    N Mex   Oreg    Utah    Wash   Wyom    Yuk 

Common Crow 
Northwestern Crow 
Pinyon Jay 
Clark's Nutcracker 
Black-capped Chickadee 
Mountain Chickadee 
Boreal Chickadee 
Chestnut-backed Chickadee 
Plain Titmouse 
Bridled Titmouse 
Verdin 
Bushtit 
White-breasted Nuthatch 
Red-breasted Nuthatch 
Pygmy Nuthatch 
Brown Creeper 
Wrentit 
Dipper 
House Wren 
Winter Wren 
Bewick's Wren 
Cactus Wren 
Long-billed Marsh Wren 
Canyon Wren 
Rock Wren 
Northern Mockingbird 
Gray Catbird 
Brown Thrasher 
Bendire's Thrasher 
Curve-billed Thrasher 
California Thrasher 
Le Conte's Thrasher 
Crissal Thrasher 
Sage Thrasher 
American Robin 
Varied Thrush 
Hermit Thrush 
Swainson's Thrush 
Gray-cheeked Thrush 
Veery 
Eastern Bluebird 
Western Bluebird 
Mountain Bluebird 
Townsend's Solitaire 
Blue-gray Gnatcatcher 
Black-tailed Gnatcatcher 
Golden-crowned Kinglet 
Ruby-crowned Kinglet 
Water Pipit 
Sprague's Pipit 
Bohemian Waxwing 
Cedar Waxwing 
Phainopepla 
Loggerhead Shrike 
Starling 
Hutton's Vireo 
Bell's Vireo 
Gray Vireo 
Solitary Vireo 
Red-eyed Vireo 
Warbling Vireo 
Tennessee Warbler 

30.5 1.0 21.5 6.3 4.3 11.5 4.7 0.1 0.9 7.9 0.4 14.1 0.6 

2.6 8.2 2.5 

13.3 0.3 0.9 0.4 5.8 6.9 0.7 5.8 0.2 

0.1 0.2 0.1 0.2 0.1 0.2 0.3 0.2 0.7 0.6 0.5 0.5 

2.0 1.5 7.7 0.2 2.1 1.0 2.0 0.2 5.6 0.5 0.4 

0.1 0.8 1.2 4.3 1.3 0.8 0.8 + 1.0 6.9 1.5 1.8 0.7 

0.3 0.1 0.1 5.5 

1.6 3.5 1.9 0.1 0.9 3.6 

1.1 3.8 0.1 + + 1.3 0.1 0.1 

0.8 
7.2 0.7 0.1 

1.3 0.5 3.8 + 0.1 0.4 1.1 0.3 0.3 + 

1.0 + 1.7 0.3 0.2 0.1 0.3 0.8 0.2 0.9 0.1 

0.2 0.1 3.4 2.3 0.1 0.7 0.5 + 4.7 0.3 3.0 + 0.2 

2.0 + 0.3 0.8 + + 0.3 0.3 0.7 0.7 + 

0.4 + 0.1 0.2 0.8 
4.5 

+ 0.1 + 0.6 
0.4 

0.2 

0.1 + 0.1 + 0.1 0.1 + + 0.2 0.1 + 
9.1 0.5 0.4 2.1 3.8 1.0 3.0 0.1 0.8 1.8 0.2 1.2 1.0 

5.8 + 3.1 0.2 0.2 + 0.9 5.6 

4.2 0.8 2.8 0.2 + 0.1 1.1 0.6 0.1 1.0 

8.3 2.7 0.4 3.1 + 
0.2 0.1 0.3 + 0.1 0.4 0.1 0.1 

0.3 0.2 0.1 + + 0.1 0.1 0.3 + 0.4 

+ 2.4 0.2 1.0 1.1 0.9 1.1 0.6 2.5 2.1 0.9 0.6 4.0 

+ 14.0 4.9 2.5 + + 1.2 29.8 + 0.3 + + 
0.4 0.4 0.3 0.8 1.1 + + + 0.2 0.8 0.3 

0.2 
0.7 
3.4 

0.2 
0.1 

0.1 

1.3 
1.2 
+ 

0.2 

+ 

0.6 
0.1 
+ 

+ 

+ 
1.1 
0.4 

0.1 

0.1 

0.8 0.5 2.3 5.6 1.2 20.3 0.1 8.5 3.2 0.2 14.9 

23.5 14.6 1.8 50.9 11.7 24.1 37.2 17.7 2.3 6.0 33.7 16.2 53.1 12.9 23.3 

11.3 0.2 8.5 0.2 0.7 0.3 1.0 2.6 0.7 

4.4 0.8 0.7 2.6 1.2 1.8 1.0 0.1 + 0.6 5.7 2.8 1.0 0.2 5.7 

32.6 1.9 + 40.3 1.5 0.1 3.7 3.4 0.1 8.6 1.0 24.3 0.7 43.9 

2.7 + + 0.2 

0.4 
0.3 

2.2 0.5 
+ 

1.7 2.2 
+ 

0.1 3.1 0.2 
+ 

2.0 + 2.1 0.4 + + + 1.2 0.2 0.2 0.6 + 
0.6 1.3 0.7 0.3 1.8 1.0 1.0 0.9 2.6 5.2 1.5 0.2 2.3 0.9 

0.2 0.1 
0.4 
1.8 

0.3 0.1 
0.3 
0.1 

0.3 
0.4 

0.1 0.4 0.2 
+ 
0.1 

+ 0.4 0.1 
0.1 

0.1 0.1 0.6 

0.7 0.1 3.6 0.8 + 0.3 0.2 1.3 4.0 + + 

1.4 0.5 
+ 

0.1 9.4 
0.1 

0.1 
+ 

1.4 1.5 1.9 

0.2 

0.2 1.2 0.2 0.3 0.7 

+ 

1.9 

0.9 0.3 7.2 

0.8 
2.1 

3.4 0.3 
0.6 

0.3 0.1 
0.1 + 

1.6 + 7.7 0.1 

0.2 2.7 + 3.8 1.4 0.2 0.8 1.8 6.0 0.7 0.3 0.5 1.0 

0.3 37.3 4.0 
+ 
1.4 
0.4 

60.1 
+ 

28.3 
0.5 
+ 
+ 

11.7 

+ 

45.3 17.7 2.5 8.8 

+ 

34.9 
+ 

11.6 

1.0 

32.1 
0.2 

6.0 16.5 

+ 1.3 2.0 1.3 1.0 0.5 0.7 0.1 0.8 1.0 0.3 1.9 0.1 

6.1 6.1 3.0 0.6 0.7 5.8 0.1 

1.7 0.4 10.8 2.6 5.0 3.1 4.3 0.1 1.2 2.7 1.8 4.2 3.4 

0.1 0.6 2.1 0.1 
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Table 2. Continued. 

No. of Routes  10 40 26 66 179 23 16 34 18 29 48 13 27 26 7 
States and Provinces  ..   Alas Alta Ariz B.C. Cal Colo Ida Mont Nev NMex Oreg Utah Wash Wyom Yuk 

Orange-crowned Warbler 5.1 0.1 + 6.4 2.0 0.2 0.3 0.3 0.1 2.3 0.1 4.4 0.2 3.8 
Nashville Warbler 0.3 1.6 + + 0.8 0.9 
Virginia's Warbler 0.7 + 0.5 0.4 + 
Lucy's Warbler 6.2 + + 
Yellow Warbler 5.5 8.6 0.2 8.1 2.3 5.4 10.0 6.3 0.1 0.8 4.2 2.7 6.9 3.3 1.2 
Magnolia Warbler + 1.4 
Myrtle Warbler 8.2 1.0 0.5 22.7 
Audubon's Warbler 0.3 0.9 7.0 2.0 3.4 2.6 3.4 0.1 0.4 5.7 0.7 4.0 2.7 
Black-throated Gray Warbler 0.9 0.6 1.5 0.1 + 0.4 0.8 0.2 2.7 
Townsend's Warbler 0.7 + 2.0 0.9 0.8 0.8 4.3 + 
Hermit Warbler 1.4 2.6 0.6 
Grace's Warbler 1.5 + 0.3 
BlackpoU Warbler 1.4 0.1 1.6 5.9 
Ovenbird 0.6 + + + 0.4 
Northern Waterthrush 3.5 0.1 4.9 0.2 0.2 
Connecticut Warbler 0.2 + 
Mourning Warbler 0.2 + 
MacGillivray's Warbler 0.2 0.1 9.0 0.5 1.6 1.1 1.4 0.3 2.0 0.7 5.9 0.5 0.5 
Common Yellowthroat 0.2 3.3 0.2 2.1 0.2 0.2 0.9 2.9 + 0.1 1.1 + 0.7 0.5 1.1 
Yellow-breasted Chat 1.8 + 0.6 0.7 0.2 0.8 0.1 + 1.9 0.3 0.7 0.6 
Red-faced Warbler 0.4 
Wilson's Warbler 7.2 0.1 + 7.3 2.0 1.2 0.1 0.2 + + 1.6 + 5.2 + 0.4 
American Redstart 0.1 3.2 0.3 0.6 0.5 0.1 0.2 
Painted Redstart 0.2 
House Sparrow 22.4 28.8 5.6 34.4 32.2 50.5 9.5 3.1 14.3 11.4 17.2 41.7 5.1 
Bobolink 0.1 0.2 + 0.1 0.7 + + + 
Eastern Meadowlark 3.7 15.7 
Western Meadowlark 26.4 3.2 3.2 26.7 102.7 39.5 103.5 23.3 39.1 44.4 33.7 22.1 61.6 
Yellow-headed Blackbird 8.7 0.2 0.4 3.0 0.3 9.4 3.2 1.6 + 11.5 1.4 2.8 1.4 
Red-winged Blackbird 56.1 69.3 8.1 78.6 42.5 27.8 24.4 8.6 7.4 31.6 4.7 10.9 20.7 0.7 
Tricolored Blackbird 14.5 0.1 
Orchard Oriole 0.1 + + 
Hooded Oriole 0.5 0.1 + 
Scott's Oriole 1.5 1.3 0.4 0.8 + 
Baltimore Oriole 4.7 + + + 
Bullock's Oriole + 0.5 0.3 5.4 1.7 0.9 0.9 0.4 1.8 3.6 0.8 1.5 0.7 
Rusty Blackbird 0.2 0.2 0.7 
Brewer's Blackbird 26.1 1.4 11.6 60.0 25.1 62.2 30.7 11.0 2.1 50.3 26.9 29.9 15.9 
Great-tailed Grackle 1.6 + 0.6 
Common Grackle 1.8 2.6 2.1 0.9 0.1 4.3 
Brown-headed Cowbird 16.6 7.1 7.5 3.9 2.3 5.7 9.5 0.4 2.4 8.8 2.5 12.6 1.1 0.2 
Bronzed Cowbird 0.5 + 
Western Tanager + 0.9 5.6 5.6 2.2 2.0 2.2 + 0.9 9.1 1.1 7.3 1.6 
Hepatic Tanager 0.3 0.1 
Summer Tanager 0.3 + + 
Cardinal 0.8 + 
Pyrrhuloxia 0.3 0.1 
Rose-breasted Grosbeak 1.1 + 
Black-headed Grosbeak + 2.1 0.7 7.1 0.9 0.3 0.2 + 1.5 4.6 0.4 1.7 0.5 
Blue Grosbeak 2.1 0.2 0.4 0.1 1.3 0.1 + 
Lazuli Bunting 0.2 + 0.9 1.4 1.0 1.6 0.9 + 0.1 3.9 1.1 2.6 0.3 
Varied Bunting 0.1 
Dickcissel 0.1 + + 
Evening Grosbeak + 3.6 0.3 0.2 1.1 6.3 0.1 1.7 0.3 8.9 + 
Purple Finch 0.1 1.7 2.2 + + 2.1 2.7 0.1 
Cassin's Finch 0.5 0.8 0.1 0.2 0.2 0.2 + 2.4 0.8 3.7 0.2 
House Finch 16.9 1.7 42.4 1.7 1.2 1.7 8.2 6.1 1.4 3.0 1.6 
Pine Grosbeak 0.7 0.6 + + + + + + 1.1 
Common Redpoll 18.8 0.3 7.0 
Pine Siskin 7.0 3.5 0.4 29.5 1.0 5.5 3.7 5.7 0.9 3.6 1.6 7.8 1.6 8.5 
American Goldfinch 2.7 3.4 1.3 0.5 2.0 2.0 6.2 0.3 8.6 0.6 
Lesser Goldfinch 0.5 5.3 0.4 + + 0.8 1.4 + + 
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Table 2. Continued. 

10 40 
Alta 

26 
Ariz 

66 
B.C. 

179 
Cal 

23 
Colo 

16 
Ida 

34 
Mont 

18 
Nev 

29 
N Mex 

48 
Oreg 

13 
Utah 

27 
Wash 

26 
Wyom 

7 

States and Provinces  Alas Yuk 

Lawrence's Goldfinch 0.6 

Red Crossbill 0.1 0.1 0.5 2.3 0.1 0.3 0.5 0.6 0.3 4.4 0.1 5.4 1.6 0.1 
8.4 

White-winged Crossbill 0.3 0.1 

Green-tailed Towhee + 1.0 6.2 0.5 0.3 0.6 0.8 1.6 2.7 + 2.8 

Rufous-sided Towhee + 2.9 2.8 7.9 2.3 0.6 1.6 0.2 1.8 4.7 1.5 8.2 0.4 

Brown Towhee 2.3 6.0 + 1.9 0.1 + 

Abert's Towhee 0.3 + + 

Lark Bunting 1.9 0.1 + 65.8 56.4 2.0 42.7 

Savannah Sparrow 4.6 19.2 0.1 3.9 0.5 1.1 1.8 5.7 0.1 + 3.5 0.8 5.5 1.0 4.9 

Grasshopper Sparrow 0.2 0.3 + 0.1 7.3 0.8 1.9 + + 0.1 + 0.1 0.3 

Baird's Sparrow 2.2 + 0.8 + 

Le Conte's Sparrow 2.8 

Vesper Sparrow 13.6 2.0 1.4 0.4 3.2 6.1 19.9 1.2 1.9 4.2 2.1 1.9 11.5 

Lark Sparrow 
Rufous-crowned Sparrow 

0.1 5.4 
0.9 

+ 2.1 
0.1 

2.7 0.4 4.9 1.1 4.5 
0.2 

2.8 2.2 
0.1 

0.5 2.5 

Botteri's Sparrow 0.1 

Cassin's Sparrow 0.4 13.6 28.6 

Black-throated Sparrow 18.1 7.8 + 18.1 9.6 0.2 0.5 

Sage Sparrow 1.5 1.0 0.1 0.3 0.1 19.4 1.1 5.9 2.1 7.4 
0.5 

White-winged Junco 
57.0 

Slate-colored Junco 12.7 1.2 0.8 

Oregon Junco 
Gray-headed Junco 

2.4 0.7 
0.8 

12.6 6.9 
3.6 

2.6 3.3 
0.5 

7.8 0.1 
1.5 

9.0 2.0 
0.1 

Mexican Junco 0.1 
3.8 

11.2 Tree Sparrow 
Chipping Sparrow 

0.6 
4.8 2.4 

0.6 
12.7 4.2 2.8 5.3 5.6 0.2 3.9 11.4 4.8 9.0 3.6 

0.1 
Clay-colored Sparrow 27.0 0.4 0.2 0.7 + 

Brewer's Sparrow 0.1 0.9 + 1.9 6.3 13.8 5.8 13.2 0.1 13.2 5.2 1.6 17.6 

Black-chinned Sparrow 
White-crowned Sparrow 23.5 0.9 

0.3 
2.2 

0.7 
1.4 0.4 1.1 1.9 0.1 

0.1 
4.0 

0.1 
0.6 6.5 1.5 31.3 

Golden-crowned Sparrow 0.1 

White-throated Sparrow 5.4 1.3 

Fox Sparrow 
Lincoln's Sparrow 
Song Sparrow 

5.9 
2.6 
0.9 

0.1 
1.7 

16.6 0.1 

0.6 
2.2 
8.2 

2.1 
+ 
3.8 

0.1 
0.9 
2.7 

0.2 
0.1 
6.1 

0.1 
0.4 
3.1 

+ 
0.4 

+ 
0.6 

2.3 
0.2 

10.2 

0.1 
+ 
4.5 

0.2 
0.2 

11.9 

0.3 
0.5 
0.6 

0.3 
2.9 

McCown's Longspur 0.6 0.5 1.9 + 
+ 

Chestnut-colored Longspur 27.0 0.2 11.8 
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Table 3. Mean number of birds per route in Central States and Provinces, 1967-79. 

No. of Routes  29 34 38 25 14 49 37 35 25 34 30 35 117 
States and Provinces  Ark Iowa Kans La Man Minn Mo Nebr NDak Okla Sask SDak 

Common Loon 0.1 0.9 + 
Red-necked Grebe + 0.1 
Homed Grebe 0.2 + 0.1 1.7 + 
Eared Grebe + + 0.1 0.1 1.7 0.1 + 
Western Grebe + + + 4.6 0.1 
Pied-billed Grebe + + + + 0.8 0.2 0.1 1.7 + 1.5 0.7 0.1 
White Pelican + 2.6 0.1 0.1 0.4 1.2 3.5 0.8 
Double-crested Cormorant + 0.1 0.1 0.1 0.6 4.6 0.5 + 
Olivaceous Cormorant 1.3 + 
Anhinga + 0.2 0.1 
Great Blue Heron 0.3 0.1 1.5 0.7 0.2 2.0 0.3 0.2 0.2 0.9 1.5 0.5 0.8 
Green Heron 1.5 0.1 0.5 2.6 0.4 0.9 0.1 1.7 + 1.1 
Little Blue Heron 1.0 + 5.9 0.9 + 2.5 1.2 
Cattle Egret 0.9 + 32.2 0.1 0.6 13.5 
Great Egret 0.4 + + 6.3 0.2 + + 0.3 + 1.1 
Snowy Egret 0.1 11.4 + 0.2 0.2 
Louisiana Heron 1.8 0.1 
Black-crowned Night Heron + + 0.6 0.1 0.1 0.2 + 0.1 0.7 + 0.4 0.6 0.1 
Yellow-crowned Night Heron 0.2 + 2.7 + + 0.1 
Least Bittern + 0.1 + + 
American Bittern + + 3.1 1.0 + 0.1 1.7 + 2.5 0.5 + 
Wood Stork 0.1 0.1 
White-faced Ibis + 2.0 1.9 
White Ibis 3.4 0.3 
Roseate Spoonbill + 0.1 
Canada Goose + 1.0 0.5 0.2 0.1 + 0.1 2.8 0.6 
Black-bellied Tree Duck 0.8 
Fulvous Tree Duck 0.1 0.2 
Mallard 0.3 0.4 1.6 + 11.5 5.8 0.1 2.7 22.5 0.2 50.4 10.3 0.7 
Mottled Duck 1.4 0.9 
Gadwall + 0.3 + 0.3 + + 0.2 5.0 5.9 4.0 + 
Pintail + 0.1 0.6 3.9 0.1 + 0.3 9.9 + 23.6 3.1 0.2 
Green-winged Teal + 0.1 0.4 0.1 + + 0.5 1.9 0.4 + 
Blue-winged Teal + 0.3 2.3 0.3 4.3 1.4 0.1 1.1 11.2 + 15.8 6.8 0.3 
Cinnamon Teal + + 0.1 + + 
American Wigeon + 0.5 + + 1.2 7.1 0.4 
Shoveler + 0.4 0.7 + 0.1 2.7 + 9.5 1.0 0.1 
Wood Duck 0.6 0.1 0.1 0.7 + 0.8 0.1 + 0.1 + + 0.1 
Redhead + 0.3 0.3 0.2 + 2.1 3.9 1.3 0.1 
Ring-necked Duck 0.2 0.1 0.1 0.1 
Canvasback 0.6 + + 0.7 8.2 0.2 
Lesser Scaup + + 0.8 0.4 0.6 11.4 + + 
Common Goldeneye + + 0.3 
Bufflehead + 0.3 
White-winged Scoter 0.2 
Ruddy Duck 0.3 0.9 0.1 0.1 2.2 3.5 2.0 + 
Turkey Vulture 2.0 0.4 0.8 1.0 + 1.6 0.1 3.7 0.2 10.4 
Black Vulture 0.4 1.2 0.1 0.8 
Mississippi Kite 0.2 0.3 0.3 + 2.3 0.6 
Cooper's Hawk + + + 0.1 0.1 + + + + 0.1 + 
Red-tailed Hawk 0.3 0.3 1.6 0.1 1.3 0.2 0.8 0.5 0.6 1.3 1.2 0.4 0.6 
Red-shouldered Hawk 0.4 + 0.8 + + 0.2 0.3 
Broad-winged Hawk 0.1 + 0.1 0.1 0.1 + 0.1 + + + 
Swainson's Hawk 1.2 0.1 + 0.5 0.6 0.7 1.4 0.5 0.7 
Ferruginous Hawk 0.1 + 0.4 + 0.1 0.1 + 
Harris' Hawk 0.5 
Golden Eagle + + + 0.1 + 
Northern Harrier + 0.7 1.1 0.3 + 0.3 1.7 0.3 1.9 1.2 0.1 
Caracara 0.1 
Sparrow Hawk 0.2 0.4 1.0 0.1 1.2 1.7 0.3 0.6 0.3 0.5 0.2 0.7 0.2 
Ruffed Grouse + 0.2 0.4 0.1 
Greater Prairie Chicken 0.3 0.6 1.3 + 0.5 + 
Sharp-tailed Grouse 0.3 + 0.2 1.5 0.6 0.2 
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29 34 38 25 14 49 37 35 25 34 30 35 117 

Ark Iowa Kans La Man Minn Mo Nebr NDak Okla Sask SDak Tex 

Bobwhite 28.6 9.9 31.5 26.0 + 50.1 9.6 50.4 0.1 44.5 

Scaled Quail 0.3 5.7 

Ring-necked Pheasant 37.9 33.7 + 10.9 1.5 28.6 7.6 0.8 0.7 22.0 0.4 

Gray Partridge 0.6 0.1 0.4 0.7 0.4 0.1 

Turkey 0.1 + + 0.1 + 0.1 + + 0.2 + 0.3 

Sandhill Crane + 0.3 0.1 0.4 

King Rail + + 0.3 + + 

Clapper Rail + 0.1 

Virginia Rail + + + 0.1 0.1 + + + 

Sora + 3.6 0.5 2.5 5.2 0.3 

Yellow Rail 0.1 + + 

Purple Gallinule + 0.1 + 
0.1 Common Gallinule 0.3 

American Coot + 0.1 0.6 0.4 4.6 0.7 + 0.3 9.8 + 19.0 4.7 0.4 

Snowy Plover 0.1 + + 

KUldeer 4.2 4.4 7.6 2.5 16.6 9.2 3.0 6.6 15.1 6.6 12.2 18.2 5.7 

American Woodcock + 0.1 + + 

Common Snipe + 3.7 1.9 0.1 0.7 1.9 + 

Long-billed Curlew 0.1 2.3 + 0.1 + 1.0 0.5 

Upland Sandpiper 0.5 3.7 1.4 0.4 0.7 5.7 5.7 0.3 0.4 14.4 

Spotted Sandpiper + 0.2 + + 0.1 + 
0.1 

+ + 

Solitary Sandpiper 
Willet f.l 0.7 0.1 1.6 3.7 0.5 0.2 

Greater Yellowlegs 0.1 

Lesser Yellowlegs 0.2 1.5 

Marbled Godwit + 1.5 0.2 2.4 3.1 0.4 

American Avocet 1.0 + 0.1 0.1 0.7 + 2.3 0.1 0.3 

Black-necked Stilt + 0.6 0.2 

Wilson's Phalarope + 0.1 0.6 + 0.2 2.2 3.5 0.9 

Herring Gull + + 0.4 0.5 + 0.1 + 

Ring-billed Gull + 0.5 0.1 2.8 0.3 + 4.1 22.1 0.3 + 

Laughing Gull 0.3 1.3 

Franklin's Gull 0.1 2.6 21.2 1.6 0.2 3.8 + 17.8 5.0 

Bonaparte's Gull 0.1 

Forster' s Tern 0.2 0.4 0.1 + + + + 0.1 0.1 

Common Tern + 0.1 + + + 2.3 + + 

Least Tern 0.1 0.1 + + 

Black Tern 0.1 0.2 7.1 2.1 + 0.7 7.2 16.0 1.8 

Black Skimmer 0.1 + 

Rock Dove 3.2 17.1 3.5 3.3 4.4 13.1 5.7 3.2 2.1 1.4 6.7 3.2 2.6 

White-winged Dove 1.5 

Mourning Dove 23.9 33.3 87.7 14.4 19.2 30.7 39.5 74.9 49.0 57.7 8.8 66.7 54.6 
1.3 
0.6 

Ground Dove 0.1 

Inca Dove 
Yellow-billed Cuckoo 13.0 1.4 5.7 13.3 + 0.2 12.4 1.0 + 13.5 0.3 8.8 

Black-billed Cuckoo 0.5 0.3 2.9 2.0 0.2 0.4 1.5 1.0 1.0 

Roadrunner 0.1 + 0.1 + 0.4 0.8 
0.1 Groove-billed Ani 

Great Horned Owl + 0.2 0.6 0.1 0.3 0.1 0.4 0.3 0.2 0.2 0.4 0.6 0.3 

Burrowing Owl 1.8 0.5 0.2 0.1 0.1 0.7 0.5 

Barred Owl 0.2 + + 0.3 + 0.1 + 0.2 0.1 

Short-eared Owl + + 0.2 + + 0.5 0.6 0.2 

Chuck-will's-widow 3.4 0.2 0.6 0.8 1.7 0.4 

Whip-poor-will 0.3 + + + + 1.5 0.1 + 
0.1 Poor-will + + 

Common Nighthawk 0.5 0.4 3.0 1.9 0.2 0.1 0.2 1.3 0.3 3.6 0.2 2.6 11.3 
0.9 Lesser Nighthawk 

Chimney Swift 7.2 8.5 4.9 5.8 0.2 2.3 8.6 2.9 0.1 4.0 0.1 
0.8 

4.8 
0.1 White-throated Swift 

Ruby-throated Hummingbird 0.7 + + 0.5 0.1 0.2 0.3 + + 0.7 + 0.2 
0.3 Black-chinned Hummingbird 

Belted Kingfisher 0.4 0.2 0.2 0.3 0.1 0.4 0.3 0.2 0.1 0.4 + 0.1 0.2 
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No. of Routes  29 34 38 25 14 49 37 35 25 34 30 35 117 
States and Provinces  Ark Iowa Kans La Man Minn Mo Nebr NDak Okla Sask SDak Tex 

Yellow-shafted Flicker 1.8 5.4 4.5 1.5 3.7 5.8 3.3 4.6 2.5 1.0 2.9 3.0 0.2 
Red-shafted Flicker + 0.1 0.1 0.1 0.2 0.8 + 
Pileated Woodpecker 2.5 + 2.3 0.1 1.0 0.8 0.5 
Golden-fronted Woodpecker + 4.3 
Red-headed Woodpecker 2.6 10.5 4.6 1.9 0.1 3.3 6.4 6.4 0.2 2.6 1.3 0.5 
Yellow-bellied Sapsucker 0.2 1.1 + 0.1 + 
Hairy Woodpecker 0.2 0.1 0.2 0.5 0.2 0.4 0.5 0.1 + 0.3 0.1 0.1 + 
Downy Woodpecker 2.2 0.8 0.9 1.2 0.1 0.8 2.0 0.4 0.1 1.6 0.1 0.2 0.4 
Ladder-backed Woodpecker + 1.4 
Red-cockaded Woodpecker + 0.1 + 
Eastern Kingbird 4.9 8.0 12.7 4.3 8.1 3.3 8.4 10.9 12.0 7.9 6.6 10.0 1.5 
Western Kingbird + 22.3 1.6 0.3 0.1 7.2 9.6 5.8 2.9 8.2 2.9 
Cassin's Kingbird + + + 0.6 
Scissor-tailed Flycatcher 1.0 + 2.3 0.2 0.3 20.7 20.1 
Kiskadee Flycatcher 0.1 
Great Crested Flycatcher 4.2 1.3 2.6 3.5 1.5 3.4 4.9 0.2 0.3 6.3 0.2 0.1 1.4 
Wied's Crested Flycatcher 1.1 
Ash-throated Flycatcher + 2.2 
Eastern Phoebe 1.3 1.0 0.9 + 1.3 0.8 2.1 0.2 0.1 2.1 0.6 + 0.6 
Say's Phoebe 0.2 0.4 0.3 + + 0.6 0.1 
Yellow-bellied Flycatcher 0.3 + 
Acadian Flycatcher 1.7 + + 3.1 0.2 0.2 0.2 
Willow Flycatcher + 0.4 + + 0.2 0.1 + 1.1 + 0.1 0.3 
Alder Flycatcher 1.8 3.1 1.2 
Least Flycatcher 0.1 7.8 5.6 + + 2.0 2.9 + 
Western Flycatcher 0.3 
Eastern Wood Pewee 4.7 1.1 0.7 2.6 0.4 1.8 5.4 0.1 0.2 2.6 + + 1.2 
Western Wood Pewee + 0.1 0.1 0.6 + 
Olive-sided Flycatcher 0.2 + + 
Vermilion Flycatcher 0.3 
Horned Lark 4.0 14.7 74.7 0.2 24.3 5.0 7.3 31.5 64.7 7.8 108.5 35.7 14.8 
Violet-green Swallow + + 0.2 + 
Tree Swallow 0.2 + 3.8 4.9 0.1 + 0.3 4.6 0.2 
Bank Swallow + 1.2 1.3 + 2.1 4.0 0.1 1.0 3.9 0.3 4.9 1.3 0.2 
Rough-winged Swallow 1.4 1.2 2.1 0.7 + 1.2 1.5 2.2 0.6 1.8 + 0.8 0.8 
Barn Swallow 10.8 32.4 24.9 1.4 18.9 18.0 27.9 18.3 17.9 18.5 16.8 18.1 8.2 
Cliff Swallow 0.1 0.8 18.8 12.3 14.1 0.1 14.0 24.3 14.8 7.5 9.5 39.9 
Purple Martin 10.3 2.2 1.0 30.3 1.7 3.9 4.7 0.5 0.3 3.0 0.6 0.5 5.1 
Gray Jay 0.2 + 
Blue Jay 17.1 6.2 6.5 22.5 0.4 6.2 16.2 4.2 0.4 5.7 + 1.4 3.3 
Scrub Jay 0.1 
Black-billed Magpie 3.2 4.7 + 1.5 1.1 + 12.0 1.5 
Common Raven 0.6 0.8 0.2 0.3 
White-necked Raven + 0.2 1.6 
Common Crow 26.2 22.3 13.1 23.5 35.4 19.5 24.3 6.7 6.5 29.3 53.2 3.9 10.4 
Fish Crow 0.4 3.6 + 
Pinyon Jay 0.1 
Black-capped Chickadee 1.5 2.5 0.3 1.5 1.9 1.0 0.2 0.3 0.5 
Carolina Chickadee 6.3 0.2 8.8 2.0 5.5 3.1 
Tufted Titmouse 9.2 0.7 1.8 9.4 + 11.0 0.1 7.1 2.7 
Black-crested Titmouse 1.7 
Verdin 1.2 
White-breasted Nuthatch 0.7 0.4 0.1 + 0.1 0.7 2.2 0.1 0.1 0.6 + + + 
Red-breasted Nuthatch 0.5 + 0.2 
Brown-headed Nuthatch 0.2 1.9 + 0.1 
House Wren + 14.9 6.3 13.1 8.4 5.1 6.4 6.0 0.1 14.5 2.9 
Winter Wren 0.6 
Bewick's Wren 0.1 0.1 1.3 + 2.4 5.5 
Carolina Wren 10.6 + 0.4 20.1 2.3 + 1.8 3.1 
Cactus Wren 4.8 
Long-billed Marsh Wren + + + 0.5 0.7 0.1 2.5 0.2 0.5 
Short-billed Marsh Wren 0.2 + 1.4 3.5 0.1 + 0.7 0.1 0.1 
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35 
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States and Provinces  Tex 

Canyon Wren + 0.1 

Rock Wren + 0.2 + + 0.7 0.1 

Northern Mockingbird 23.8 0.2 11.3 41.7 + + 14.7 0.5 30.6 + 62.8 

Gray Catbird 0.8 2.8 1.0 0.2 4.4 3.6 2.8 1.1 1.2 0.2 1.9 0.1 + 

Brown Thrasher 3.5 8.6 8.9 2.7 1.6 3.3 8.5 7.8 3.5 2.7 1.7 3.6 0.2 

Long-billed Thrasher 0.1 

Curve-billed Thrasher + 1.3 

American Robin 7.6 31.4 11.3 0.7 10.5 31.9 22.4 17.7 7.0 4.4 6.2 9.7 0.3 

Wood Thrush 4.8 0.1 + 5.3 0.3 1.7 + + 0.4 + 0.4 

Hermit Thrush + 1.8 + 
Swainson's Thrush 0.1 0.6 0.2 + 

Veery 1.3 13.2 0.4 1.0 + 

Eastern Bluebird 4.0 0.6 1.3 1.7 0.1 0.9 6.5 0.2 0.1 7.5 0.1 1.9 

Mountain Bluebird 0.7 + 1.0 0.4 

Blue-gray Gnatcatcher 3.8 + 0.2 1.6 + 2.2 3.0 0.6 

Black-tailed Gnatcatcher 0.1 

Golden-crowned Kinglet 0.2 + 

Ruby-crowned Kinglet + 0.4 + + 

Sprague's Pipit 0.3 0.1 1.9 1.5 0.1 

Cedar Waxwing 0.3 2.1 3.0 0.2 + 0.8 2.3 + 
Loggerhead Shrike 2.0 0.6 4.4 4.4 0.3 + 2.8 1.7 0.7 5.5 1.2 2.2 3.3 

Starling 23.2 59.0 24.1 17.5 10.9 42.2 33.4 11.5 6.3 16.0 16.5 9.6 4.5 

White-eyed Vireo 6.0 + 13.3 1.5 + 0.8 1.9 

Bell's Vireo 0.4 0.1 0.7 + 0.8 0.2 2.6 0.2 1.6 

Yellow-throated Vireo 0.6 0.1 + 0.8 + 0.3 0.3 + 0.1 0.1 + 0.1 

Solitary Vireo + 0.2 + 0.1 

Red-eyed Vireo 5.6 0.2 0.1 3.5 5.2 15.6 3.5 0.2 0.4 1.6 4.9 0.2 1.2 

Philadelphia Vireo + 0.1 + 
Warbling Vireo 0.3 1.1 1.2 0.1 7.8 2.0 1.5 1.0 1.5 0.4 3.6 1.0 + 

Black-and-white Warbler 1.3 0.4 + 1.4 0.1 + 0.3 0.1 0.1 

Prothonotary Warbler 1.6 3.2 0.1 + 0.1 

Swainson's Warbler + 0.1 + 

Worm-eating Warbler 0.3 + 0.1 + + + 

Golden-winged Warbler + 0.3 

Blue-winged Warbler 0.1 + + 0.2 

Tennessee Warbler 0.3 + 
Nashville Warbler + 8.2 + 
Northern Parula 0.9 + + 4.0 0.3 0.9 + 0.4 0.3 

Yellow Warbler 0.1 0.4 0.2 8.5 4.0 0.3 0.8 3.4 0.1 7.0 1.0 

Magnolia Warbler + 1.3 + 
Cape May Warbler 0.1 + 
Myrtle Warbler 0.7 0.1 

Black-throated Green Warbler + 0.6 + 
Cerulean Warbler 0.1 + + + + 

Blackburnian Warbler 1.1 

Yellow-throated Warbler 0.3 0.2 0.1 0.1 + 

Chestnut-sided Warbler 0.2 9.2 + 
Pine Warbler 3.2 4.7 0.1 0.2 0.6 0.8 

Prairie Warbler 1.8 0.6 0.4 0.3 0.1 

Ovenbird 1.5 + + + 0.5 12.0 0.2 + + 0.3 0.3 0.3 + 
Northern Waterthrush + 0.2 + 
Louisiana Waterthrush 0.2 + 0.1 0.1 0.1 + 

Kentucky Warbler 3.6 + + 1.6 0.5 0.3 0.3 

Connecticut Warbler + 0.2 0.1 

Mourning Warbler 0.4 5.5 0.1 

Common Yellowthroat 7.9 25.0 1.2 6.8 4.9 21.9 9.3 4.4 11.5 1.4 1.7 6.9 0.4 

Yellow-breasted Chat 14.1 + 0.1 12.6 6.2 + 0.2 2.1 + 0.7 1.1 

Hooded Warbler 1.3 2.4 + 0.2 0.3 

Canada Warbler 0.8 + 
American Redstart 0.3 0.1 0.3 0.1 1.9 0.1 + 0.1 + 0.1 0.1 + 
House Sparrow 48.5 178.2 103.3 49.6 26.9 42.8 96.3 65.2 25.2 34.0 75.8 24.3 91.2 

Bobolink 10.7 + 6.8 10.9 0.5 2.5 12.8 1.6 3.4 

Eastern Meadowlark 43.2 14.8 37.3 36.5 + 1.8 61.3 5.0 67.3 + 46.7 
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No. of Routes  29 34 38 25 14 49 37 35 25 34 30 35 117 
States and Provinces  Ark Iowa Kans La Man Minn Mo Nebr NDak Okla Sask SDak Tex 

Western Meadowlark 69.0 145.1 39.7 42.5 4.7 128.5 128.0 29.0 57.1 253.7 16.1 
Yellow-headed Blackbird 0.4 3.4 10.0 8.5 + 1.8 42.2 26.3 14.1 
Red-winged Blackbird 101.9 173.5 87.7 88.8 79.4 95.8 85.1 76.2 152.3 31.4 110.4 115.2 45.9 
Orchard Oriole 9.1 0.3 5.6 9.2 + 0.1 3.3 1.8 0.9 5.5 + 3.1 3.2 
Scott's Oriole 0.6 
Baltimore Oriole 2.2 4.2 10.1 1.3 5.6 3.2 2.7 4.3 2.3 4.7 2.4 0.7 0.1 
Bullock's Oriole 0.3 0.2 0.8 + 2.6 
Brewer's Blackbird + 0.2 19.3 6.0 0.3 4.2 0.1 30.1 2.2 + 
Great-tailed Grackle + 0.1 + 1.9 29.6 
Boat-tailed Grackle 8.5 + 
Common Grackle 36.9 54.3 44.5 81.5 5.3 70.9 64.3 47.2 27.9 13.0 5.6 58.3 6.1 
Brown-headed Cowbird 14.8 20.5 38.2 16.2 27.0 16.7 22.3 27.5 49.5 29.4 26.8 34.2 18.8 
Bronzed Cowbird 1.4 
Western Tanager + 0.3 
Scarlet Tanager 0.9 + + 0.5 0.2 + + 0.4 + 
Summer Tanager 4.5 0.1 4.9 2.8 + 2.1 1.5 
Cardinal 34.5 7.9 13.5 58.1 0.8 31.0 2.1 + 17.3 + 26.7 
Pyrrhuloxia 10.2 
Rose-breasted Grosbeak + 2.5 0.1 1.2 5.2 1.5 0.7 0.4 + 0.1 + 
Black-headed Grosbeak 0.1 0.1 + 0.1 + 
Blue Grosbeak 3.2 0.2 1.2 0.9 0.1 4.1 1.1 4.5 0.8 1.7 
Indigo Bunting 24.7 4.9 2.9 10.2 + 2.9 24.3 1.1 0.1 8.0 0.1 1.7 
Lazuli Bunting + + + 0.5 + + 0.1 + 
Painted Bunting 0.9 0.1 6.6 + 8.2 14.6 
Dickcissel 14.2 62.1 59.7 4.5 + 6.2 54.7 28.6 2.6 29.1 20.5 9.7 
Evening Grosbeak 0.9 + 
Purple Finch 0.1 1.0 + 
House Finch + + 2.0 
Pine Siskin 0.2 0.2 + 0.2 0.3 
American Goldfinch 0.8 11.2 2.3 + 9.2 7.3 4.9 2.5 5.5 1.1 6.0 2.3 + 
Lesser Goldfinch 0.9 
Red Crossbill 0.1 + 2.0 
Olive Sparrow 0.3 
Rufous-sided Towhee 1.9 0.2 0.1 3.9 0.2 0.3 4.7 0.2 0.6 + 0.1 1.3 + 
Brown Towhee 0.8 
Lark Bunting + 34.1 + 27.3 93.0 1.1 12.8 102.5 1.4 
Savannah Sparrow 2.3 18.8 9.4 + 9.8 16.2 0.6 
Grasshopper Sparrow 11.0 19.0 0.1 2.0 7.8 15.0 14.9 3.7 0.6 21.1 1.2 
Baird's Sparrow 0.2 6.9 1.6 0.1 
Le Conte's Sparrow 0.8 0.2 0.1 0.9 + 
Henslow's Sparrow + + 0.1 + 
Sharp-tailed Sparrow 0.1 + 0.1 0.1 + 
Vesper Sparrow 17.3 + 15.6 13.6 0.1 1.0 13.8 16.7 4.7 
Lark Sparrow 0.7 0.1 4.2 0.3 + 0.1 1.4 4.0 0.4 18.4 0.2 1.5 21.6 
Rufous-crowned Sparrow 0.1 0.8 
Bachman's Sparrow 0.1 1.0 + + + 
Cassin's Sparrow 8.7 0.1 3.2 + 17.7 
Black-throated Sparrow 9.4 
White-winged Junco 0.3 
Slate-colored Junco 0.1 + 
Chipping Sparrow 3.0 1.8 0.1 2.2 1.5 6.9 3.4 0.8 0.5 0.6 1.5 1.4 0.6 
Clay-colored Sparrow 23.7 3.7 13.8 29.9 0.7 
Brewer's Sparrow + 0.2 + 0.1 + 
Field Sparrow 7.5 4.1 2.3 0.7 1.0 21.1 1.9 0.9 15.1 1.2 2.0 
White-throated Sparrow 0.7 11.4 0.5 
Swamp Sparrow + + 2.1 + + 0.1 
Song Sparrow 13.5 15.4 18.8 0.9 0.2 3.5 14.0 1.5 
McCown's Longspur + 0.1 14.9 + 
Chestnut-collared Longspur 0.1 3.0 33.4 6.4 28.4 
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Table 4. Mean number of birds per route 

42 
Ala 

16 
Conn 

10 
Del 

39 
Fla 

56 
Ga 

64 
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16 
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Ky 
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5 
Md 

22 
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56 
Mich 

27 
Miss 

26 
NB 

Common Loon 0.9 0.1 0.7 

Pied-billed Grebe + + + 0.6 + 0.1 + + + + + 0.2 + 0.1 

Brown Pelican 1.6 0.8 

Double-crested Cormorant + 0.1 0.1 4.2 + + 0.8 + 0.3 9.4 

Anhinga + 1.4 0.1 + 

Magnificent Frigatebird 0.2 

Great White Heron 0.3 
Great Blue Heron 0.3 + 0.7 2.4 0.3 0.3 0.3 0.1 0.5 0.9 0.1 0.6 0.2 0.9 

Green Heron 1.0 0.3 1.0 3.3 0.9 0.5 0.7 1.7 0.1 1.1 0.3 1.0 1.3 

Little Blue Heron 1.1 + 3.6 1.2 0.1 + 0.1 1.3 

Cattle Egret 9.6 3.0 56.4 10.0 0.1 + + 1.7 8.2 + 

Great Egret 0.2 0.5 6.9 2.8 0.2 + 0.2 + 0.6 

Snowy Egret 0.3 0.4 2.1 0.8 + 0.3 0.2 + 

Louisiana Heron 0.2 + 1.6 0.3 + 
Black-crowned Night Heron + + 0.1 0.2 0.2 0.1 + + + 0.1 0.3 + 0.1 

Yellow-crowned Night Heron 0.1 + + 0.1 0.1 0.1 + + 0.4 

Least Bittern + + 0.3 + + + + 
American Bittern + + + + + + + 0.2 + 0.1 0.3 1.0 

Wood Stork 1.3 0.4 + 

Glossy Ibis 
0.6 

1.2 0.4 
14.1 

0.4 + 0.5 + 

White Ibis 1.2 0.2 

Roseate Spoonbill 0.3 

Mute Swan + + 0.1 

Canada Goose 0.1 2.5 0.5 0.2 0.1 + + 0.2 0.8 0.3 + 

Mallard 0.2 2.3 1.0 + + 1.4 0.6 0.1 0.1 1.3 0.8 1.6 + + 

Black Duck 0.5 0.4 + + 0.4 0.3 1.1 0.1 1.2 

Mottled Duck 1.1 

Gadwall + + 
Pintail + + + 

Green-winged Teal + + 0.1 

Blue-winged Teal + 0.1 0.2 + + + + + 0.3 + 0.3 

American Wigeon + 0.1 

Wood Duck 0.2 0.7 0.3 0.8 0.5 0.4 0.4 0.3 + 0.3 0.3 0.3 0.3 0.1 

Ring-necked Duck + + 0.2 

Lesser Scaup + 
0.1 
0.6 

Common Goldeneye 0.2 + 

Common Eider + 
Hooded Merganser 0.1 + + + + + + 

Common Merganser 0.1 + 0.2 

Red-breasted Merganser + 

Turkey Vulture 1.4 0.1 4.5 6.1 1.3 0.2 0.8 1.8 3.8 + 0.3 1.4 

Black Vulture 1.8 0.1 4.6 1.6 + + 0.2 2.2 2.4 

Swallow-tailed Kite + 0.1 + 
Mississippi Kite 0.1 0.1 + + + 0.1 

Everglade Kite 0.2 

Goshawk + + + + 

Cooper's Hawk + + + + + + + + + + + + + + 

Red-tailed Hawk 0.2 0.2 0.3 0.4 0.3 0.4 0.4 0.4 + 0.2 0.1 0.3 0.2 + 

Red-shouldered Hawk 0.4 0.1 0.1 2.8 0.4 0.1 0.1 0.2 + 0.2 0.1 0.1 0.2 + 

Broad-winged Hawk 0.2 0.2 + 0.1 0.1 + 0.1 0.1 0.2 0.1 0.2 0.1 0.2 0.1 

Bald Eagle + + + + 

Northern Harrier + + + + + + 0.2 0.1 

Osprey + 0.4 0.6 + + 0.1 0.3 + + 0.2 

Sparrow Hawk 0.1 0.3 0.5 0.3 0.1 0.7 0.9 1.5 1.1 0.5 0.5 0.7 0.1 0.3 

Ruffed Grouse 0.1 + + 0.2 + 0.1 0.2 0.3 

Bobwhite 48.1 2.1 46.8 31.9 48.9 31.5 30.6 29.3 + 39.3 8.8 7.1 41.8 

Ring-necked Pheasant 0.8 0.6 13.5 6.7 + 6.2 2.2 11.2 0.2 

Turkey 0.1 + + + + + 0.1 0.1 

Sandhill Crane 0.8 + 0.4 + 

Limpkin 0.6 

King Rail + + 0.2 0.1 + + + 

Clapper Rail 0.1 0.4 0.1 0.2 + 
Virginia Rail + + + 0.1 0.1 + + + 
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in Eastern States and Provinces, 1965-79. 

11 23 26 106 31 24 45 72 89 4 46 4 20 42 21 46 34 67 
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0.6 0.1 + 0.7 1.5 0.6 0.8 + 0.5 
+ + + + 

0.1 
+ + 0.1 + 0.1 + + 

+ 
+ + + 0.2 

+ + + 1.4 + 1.4 1.2 0.6 + 0.1 

0.3 0.3 0.5 0.2 1.2 1.4 1.2 0.3 14.0 0.6 + 0.2 + 0.4 0.2 + 1.0 
0.1 0.7 

+ 
0.6 1.2 

0.1 
+ 0.6 0.2 0.5 

+ 
+ + 0.4 1.0 

0.5 
1.3 

+ 
0.2 0.9 

+ 
0.7 0.7 

0.4 + 1.8 0.1 5.0 0.1 0.2 + 
0.1 + 0.3 0.1 + + 0.3 1.2 + + 0.1 
0.1 + 0.1 0.6 0.2 + 
+ 0.1 0.1 + 

+ 0.1 0.1 
+  . 

+ 
+ 

+ 0.1 
+ 

0.1 + 
+ 

0.1 0.7 + 
+ 

0.1 
+ 

0.1 
+ 

+ 

+ + + + + + + 
0.5 0.5 + 

0.2 

0.1 

+ 0.1 

0.7 + 0.8 + 0.2 0.4 

0.4 

+ 
0.1 
+ 

0.3 + 

+ 

+ 0.4 

0.3 2.5 

0.1 0.2 
1.5 0.1 1.3 1.3 0.1 0.3 0.3 0.8 + 0.7 0.1 0.1 + + 0.4 

0.6 1.3 2.4 0.1 0.1 5.1 1.6 1.8 0.1 2.1 0.1 0.1 0.2 0.2 0.1 4.6 
0.4 0.5 0.3 0.3 

+ 

0.1 0.6 + 0.6 0.1 

+ 

4.6 0.6 

+ 

1.1 

0.1 

0.5 

+ 

+ + 0.1 

+ 
0.3 + + + 0.1 0.1 + 
1.3 + + + 0.2 + 0.1 + + 

+ + + 
+ 

+ 
+ 

0.3 
+ 

+ 
+ 

1.3 
+ 

+ 
+ 

0.1 + 0.1 + 1.2 
+ 

0.1 0.2 0.3 
+ 

0.2 + 
0.2 

0.4 0.1 
0.2 

0.1 0.3 
0.2 

+ 
+ 

+ 0.6 0.2 0.2 0.3 0.3 0.5 
+ 

0.1 + + + 
0.6 + 

0.7 
0.2 + 

0.2 
0.2 
9.9 

+ + 

+ + + 0.1 + + 0.1 
0.3 + + 0.1 0.3 + 0.1 + + 
0.2 + 0.1 0.1 0.2 + 0.1 

+ 2.0 0.1 0.6 
0.2 
+ 

2.0 
+ 

+ 0.8 
+ 

0.6 
0.5 

1.3 
0.4 

+ 2.8 
0.5 

1.1 
+ 

+ 

+ + + 

0.1 + + + + + + + + + 
+ + + + + + + + + 0.1 + + + 0.1 + 

+ + 0.2 0.6 0.2 0.2 0.5 0.3 0.3 + 0.1 0.3 0.3 0.2 0.2 0.1 0.6 
0.1 + 0.1 0.2 + + 0.1 + 0.1 0.3 0.1 0.1 0.2 0.2 0.1 
0.3 0.1 0.1 0.1 + + 0.3 0.2 0.1 0.4 + 0.2 0.1 0.1 0.1 0.2 

+ 0.1 + + + + + 
+ 0.1 + 0.1 + 0.2 + 0.2 0.2 + + + + 0.3 

0.3 + + + 0.2 0.3 + + + 0.1 0.1 + + + + 
0.5 1.0 1.3 0.1 0.2 0.9 1.0 0.6 + 0.4 0.8 + 0.4 0.6 0.3 0.4 0.7 
0.3 + 0.1 0.5 + 0.5 0.1 0.6 0.2 + + 0.4 + + 0.3 
+ 15.8 1.1 40.7 26.1 0.3 2.3 3.4 46.9 31.7 39.5 10.5 1.0 
0.2 5.6 4.9 1.3 2.9 0.3 6.8 0.3 + 5.4 + 0.6 0.2 4.0 
+ + + + 

+ 
0.1 + 0.1 + 0.1 + + 

0.3 

+ + + + 
+ + + 0.1 + 

+ + + + + + + 0.1 + 
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Sora + + + + + + 0.1 

Purple Gallinule 0.1 0.1 

Common Gallinule + 2.1 + + + + + 
American Coot 0.1 + 1.4 0.2 + + + 
Wilson's Plover + 0.1 

Killdeer 1.9 0.9 4.0 2.3 0.6 3.3 5.8 4.1 1.8 3.1 1.3 7.4 2.4 2.7 

American Woodcock + 0.1 + + + + + + 0.2 0.1 0.1 + + 0.1 

Common Snipe + 0.5 0.4 4.9 

Upland Sandpiper 0.3 0.1 0.7 + 0.1 0.5 + 
Spotted Sandpiper + + + + + + + + 0.1 + + 0.2 1.0 

Solitary Sandpiper 
Willet 0.1 6.4 0.2 0.3 

Greater Yellowlegs 
Least Sandpiper + 
Black-necked Stilt 0.5 

Great Black-backed Gull + 1.1 0.7 + 1.2 1.6 

Herring Gull + 2.0 5.5 0.1 12.1 0.2 36.5 4.0 11.6 

Ring-billed Gull + + 3.6 + + 0.2 0.2 2.5 0.2 

Laughing Gull 0.7 16.5 5.0 + 8.7 + 
Black-legged Kittiwake 

+ Gull-billed Tern + 
Forster's Tern + + 0.1 0.1 + + 
Common Tern + 3.1 + + + + 1.3 + 1.0 

Arctic Tern 
Roseate Tern + 0.1 

Least Tern 0.6 2.4 4.9 + + + + 0.8 

Royal Tern 0.2 + 0.9 + 
Caspian Tern + 0.1 + + + 
Black Tem 0.1 0.2 0.1 

Black Skimmer 0.1 0.8 0.7 0.2 + 
White-crowned Pigeon 0.9 

Rock Dove 3.5 4.4 7.7 2.0 4.0 15.8 10.9 4.3 1.1 19.1 8.1 6.8 1.1 3.3 

Mourning Dove 33.9 19.5 18.4 19.1 39.7 37.5 50.3 34.6 1.8 29.0 15.4 18.4 30.1 0.2 

Ground Dove 0.4 9.2 3.0 + 
Yellow-billed Cuckoo 9.3 1.0 3.0 3.5 6.6 4.5 3.9 10.1 + 4.6 0.2 0.8 10.7 

Black-billed Cuckoo + 2.0 0.4 0.1 0.4 0.5 0.1 1.4 0.2 0.4 1.7 0.8 

Smooth-billed Ani 0.4 

Screech Owl 0.1 + + + 0.1 + + 0.1 + + + + + 
Great Homed Owl + + 0.2 0.1 + 0.1 + 0.1 + 0.1 + 0.1 + + 
Burrowing Owl 

0.2 + 0.1 
0.7 

Barred Owl 0.4 0.1 0.1 0.1 0.1 + 0.1 + + 0.1 + 
Short-eared Owl + 
Chuck-will's-widow 3.2 0.2 2.6 2.8 + 0.2 0.5 0.2 2.6 

Whip-poor-will 0.1 0.1 1.1 0.2 0.5 0.3 0.8 0.1 0.9 0.2 0.2 + 0.1 

Common Nighthawk 0.8 1.1 11.7 0.8 0.2 0.1 0.2 0.2 0.1 + 0.4 1.3 0.6 

Chimney Swift 18.1 6.2 9.1 4.1 16.1 15.6 10.2 21.4 4.9 12.0 10.3 2.1 11.7 2.2 

Ruby-throated Hummingbird 0.3 + 0.3 0.1 0.3 0.3 0.5 0.5 0.4 0.5 0.1 0.1 0.5 0.5 

Belted Kingfisher 0.8 0.3 0.2 0.1 0.5 0.2 0.5 0.6 0.3 0.4 0.3 0.4 0.4 0.7 

Yellow-shafted Flicker 2.8 8.0 3.8 3.0 3.0 4.2 4.9 5.1 3.1 5.4 6.4 5.8 2.5 3.2 

Pileated Woodpecker 1.3 0.2 0.1 1.4 1.5 0.1 0.3 1.3 0.6 0.5 0.1 0.1 1.0 0.1 

Red-bellied Woodpecker 11.0 + 6.4 15.4 11.8 2.9 3.9 6.9 6.5 0.3 8.3 

Red-headed Woodpecker 1.5 + 2.3 2.3 6.9 4.6 0.6 0.1 1.3 1.3 

Yellow-bellied Sapsucker 0.2 4.6 + 0.7 0.3 11.4 

Hairy Woodpecker 0.3 1.2 0.2 0.1 0.3 0.1 0.2 0.4 2.0 0.4 0.9 0.6 0.3 0.7 

Downy Woodpecker 2.9 4.3 1.8 1.4 2.6 1.5 1.8 3.4 1.3 3.2 2.0 1.4 1.9 0.5 

Red-cockaded Woodpecker + 0.1 + + 
Northern Three-toed Woodpecker + 

Eastern Kingbird 9.0 5.8 2.5 3.7 8.2 4.0 3.9 5.7 2.5 3.7 5.7 6.3 8.6 1.2 

Gray Kingbird + 0.8 + 
Great Crested Flycatcher 6.3 2.9 3.0 12.4 7.5 2.3 3.2 2.9 0.7 4.4 2.6 4.9 4.3 0.1 

Eastern Phoebe 0.8 5.5 1.3 + 0.5 0.8 0.9 3.7 3.3 1.5 5.0 1.9 0.1 1.0 

Yellow-bellied Flycatcher 0.8 + + 2.7 
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+ + + 0.1 + 0.1 + + 0.2 

+ + + 0.1 + + + + + 
+ 0.1 + + + + 0.1 

1.8 1.4 6.0 0.6 0.3 7.7 6.7 3.9 1.3 6.6 0.8 0.5 2.2 3.1 1.7 1.7 8.5 
+ + 0.1 + 0.1 + 0.1 + 1.2 0.1 0.1 + + 0.1 + + 0.1 

8.2 0.6 0.2 4.4 + 2.3 + 12.3 2.7 + 0.6 0.8 
0.1 0.3 + 0.4 0.6 0.1 0.2 + + + 1.1 

1.8 0.2 + 0.4 + 1.1 0.1 0.7 0.1 0.1 0.8 + 0.4 + + 0.4 
4.2 

0.2 0.4 2.7 + + 
4.2 0.1 + 
0.9 

+ 
+ + 

8.7 0.2 + + + 9.9 15.0 1.0 2.0 
23.7 6.3 0.6 1.1 + 29.6 0.8 7.3 + 59.5 10.1 69.6 + 0.8 0.2 5.8 

0.1 1.7 0.1 + 1.1 10.9 + 0.2 1.7 0.3 3.7 + 1.8 
4.1 + 4.2 0.1 1.7 9.9 

1.0 
0.1 + 

+ + + + 
1.6 0.1 0.1 0.2 0.9 + 0.2 5.5 1.3 3.4 + 0.4 
0.2 

0.1 
+ 

0.1 

+ 

+ 
+ 

0.2 
1.1 

+ 

+ 
+ 

+ 
+ 
0.5 

+ 
+ 

+ 
0.1 
+ 

+ 

+ + 
+ 

+ 

0.1 
1.1 

0.3 2.5 18.8 13.9 5.8 2.0 14.4 4.1 19.0 5.2 2.2 16.0 1.8 4.0 6.6 5.1 10.7 17.5 
5.5 31.6 12.1 49.4 

+ 
+ 32.7 4.0 14.8 0.1 0.7 7.6 34.7 

0.1 
31.3 3.6 31.9 9.0 16.2 

+ 1.3 0.3 4.9 2.1 0.1 1.6 + 0.3 5.3 9.8 0.1 5.6 2.8 0.7 
0.4 0.5 0.6 + 

+ 

0.1 0.5 

+ 

1.7 0.7 0.2 0.8 1.1 + 

+ 

+ 

+ 

0.5 

+ 

0.5 

+ 

0.8 

+ 

1.9 

+ 
0.1 + + 0.1 + + 0.1 0.1 + 0.1 + + + + + + + 0.1 

0.1 0.1 0.1 0.1 + + + + + 0.2 0.1 0.1 0.1 + 0.1 
0.1 

1.3 
+ + + 

1.7 1.0 0.3 
+ 

0.2 0.5 + 0.7 + 0.2 0.1 0.1 0.1 0.7 0.6 0.7 + 1.1 0.4 0.2 
0.1 0.1 + 0.2 0.2 0.1 0.5 0.1 0.1 + 1.0 0.4 0.1 0.1 + 0.2 

10.5 7.9 3.6 16.7 2.9 15.6 1.1 9.4 1.1 7.3 12.9 15.6 4.0 10.4 11.3 4.2 
0.4 0.1 0.2 0.5 0.3 0.2 0.2 0.2 0.1 0.2 0.1 0.6 0.4 0.5 0.5 0.4 0.2 

0.3 0.5 0.2 0.7 0.5 0.8 0.3 1.1 0.6 1.2 0.8 0.5 1.0 0.9 0.8 0.6 0.5 
0.4 4.1 5.6 6.3 5.5 3.4 4.4 4.7 7.2 4.3 2.7 5.9 3.8 3.2 5.6 5.6 6.2 6.3 

0.3 + 0.3 1.0 0.2 0.4 0.3 0.3 + 1.5 1.6 0.2 1.2 1.5 0.4 
0.4 0.1 7.6 1.9 + 0.3 11.0 7.6 7.9 1.5 0.5 
+ 0.1 0.8 2.0 0.1 0.1 1.5 0.3 + 0.1 + 3.0 

1.8 1.5 2.5 + 2.5 0.2 0.2 1.7 1.8 + 0.9 
0.1 1.5 0.3 0.6 0.3 0.7 0.2 0.7 0.4 0.4 0.3 0.3 0.4 0.3 1.3 0.4 0.3 0.7 
0.2 1.7 1.7 1.8 2.3 

0.1 
0.8 1.4 0.8 1.9 0.1 0.4 1.6 2.9 

0.4 
2.6 1.7 3.0 

+ 
2.5 1.4 

0.8 + 
5.6 4.8 4.6 3.6 1.0 1.4 3.5 1.9 1.0 2.0 2.7 6.5 4.5 5.1 4.5 1.5 3.9 

1.7 3.7 2.9 5.0 0.1 2.0 2.5 2.9 1.2 2.3 8.3 2.4 1.7 3.9 3.2 6.1 
8.3 1.4 4.2 2.3 + 1.9 1.7 4.0 0.4 1.4 5.6 1.2 2.7 7.2 4.3 6.8 1.9 

12.8 0.3 + 2.1 0.2 0.6 0.5 0.1 
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Acadian Flycatcher 1.2 + 1.9 0.3 1.2 0.4 1.2 3.1 + 3.2 + 0.1 0.7 

Willow Flycatcher 0.2 + + 0.6 1.2 0.1 + 0.3 0.2 1.6 

Alder Flycatcher 0.1 + + 4.7 + 0.2 0.9 13.5 

Least Flycatcher 3.5 + 0.1 0.1 + 3.5 0.4 3.2 4.3 6.3 

Eastern Wood Pewee 5.2 3.9 3.7 0.5 3.6 2.4 4.4 7.9 2.5 6.8 3.2 4.0 2.2 2.2 

Olive-sided Flycatcher 0.8 + 0.1 2.0 

Horned Lark 0.1 5.4 37.9 18.0 1.3 0.1 3.3 0.1 4.4 0.9 0.5 

Tree Swallow 3.6 0.6 0.4 0.1 + 24.8 0.2 7.7 7.6 15.4 

Bank Swallow + 1.2 0.2 0.9 0.8 0.1 8.5 1.4 2.2 2.9 + 18.0 

Rough-winged Swallow 3.0 
8.2 

0.3 
10.4 

0.6 0.3 2.1 0.8 1.5 2.1 0.2 0.5 0.3 0.5 0.8 + 
Barn Swallow 19.4 0.3 2.1 23.5 17.1 33.7 30.1 22.5 10.1 15.0 11.5 23.6 

Cliff Swallow 0.3 0.1 + 0.2 0.2 + 11.0 0.2 0.3 3.8 6.2 

Purple Martin 24.6 0.1 6.6 10.6 12.0 5.6 6.5 5.7 0.4 6.0 0.1 3.3 11.8 1.5 

Gray Jay 0.1 + 1.2 

Blue Jay 38.6 22.5 12.4 23.4 39.6 9.9 9.5 16.7 8.9 12.4 29.5 11.1 26.1 5.5 

Scrub Jay 0.7 

Common Raven 8.7 + 1.5 11.4 

Common Crow 30.7 28.1 24.6 17.5 36.8 20.3 22.6 34.3 18.9 37.3 20.7 28.1 19.3 24.9 

Fish Crow 6.7 + 3.1 14.3 2.5 + + 2.5 2.8 

Black-capped Chickadee 10.2 1.0 0.1 6.5 0.6 15.0 3.2 2.8 

Carolina Chickadee 8.8 3.7 2.3 6.3 0.5 1.4 5.0 5.4 4.7 

Boreal Chickadee 0.3 + + 1.5 

Tufted Titmouse 9.4 6.0 8.3 6.8 6.8 3.7 6.7 11.4 + 11.0 2.0 1.3 7.1 

White-breasted Nuthatch 0.2 3.8 + 0.2 0.4 0.7 0.6 0.6 0.5 2.1 1.6 0.1 0.1 

Red-breasted Nuthatch 0.1 2.0 0.3 0.4 1.2 

Brown-headed Nuthatch 2.6 + 1.4 3.1 0.1 0.6 

Brown Creeper 0.3 0.2 + 0.3 + + 
House Wren + 15.2 1.9 + 6.3 4.0 0.5 0.4 7.1 9.1 4.0 + + 
Winter Wren 0.1 4.8 + 0.2 0.5 6.9 

Bewick's Wren + + + 0.9 + 0.5 

Carolina Wren 16.8 0.1 6.5 20.4 14.2 1.4 3.0 8.7 7.4 0.1 + 12.3 

Long-billed Marsh Wren + 0.8 + + 0.7 0.1 0.1 

Short-billed Marsh Wren + + 0.1 0.1 + + + + 0.5 

Northern Mockingbird 45.4 4.0 23.5 59.9 39.1 5.5 5.7 15.6 0.1 26.6 3.4 0.1 35.2 + 
Gray Catbird 2.2 23.7 7.3 + 2.9 3.6 4.5 8.3 7.6 12.8 19.3 5.1 0.7 3.4 

Brown Thrasher 6.2 4.1 3.1 3.4 7.7 6.9 4.8 5.5 1.6 4.6 3.4 4.6 6.2 + 
American Robin 6.8 52.0 32.7 + 3.8 36.0 33.3 33.9 44.0 42.4 72.1 46.4 8.4 62.9 

Wood Thrush 13.7 19.1 13.6 0.6 8.9 1.1 3.1 10.8 9.7 18.1 15.2 2.3 8.5 2.2 

Hermit Thrush 0.4 11.4 + 0.9 2.4 8.0 

Swainson's Thrush + 4.5 0.1 0.4 24.2 

Gray-cheeked Thrush 0.1 + + 
Veery 8.9 + + + 12.9 0.9 6.3 4.4 14.9 

Eastern Bluebird 4.1 0.7 0.4 3.5 4.2 2.0 3.4 10.9 0.2 1.2 0.3 1.5 2.5 + 
Blue-gray Gnatcatcher 3.0 0.1 0.4 2.0 1.9 0.3 1.1 3.3 1.1 + 0.1 1.7 

Golden-crowned Kinglet + 1.1 + + 0.2 

Ruby-crowned Kinglet + 2.5 + 0.3 11.7 

Cedar Waxwing + 1.9 0.2 + 0.9 0.6 0.6 6.8 0.7 4.1 7.2 4.8 

Northern Shrike 
Loggerhead Shrike 3.3 8.5 3.6 0.7 + 1.0 + + 3.3 

Starling 26.0 
9.2 

64.7 
0.2 

116.0 6.8 19.1 98.5 121.6 76.8 57.8 113.8 91.4 88.7 15.8 49.9 

White-eyed Vireo 4.7 10.5 5.7 0.6 1.0 6.0 3.1 + + 9.5 

Bell's Vireo 0.3 + + + 
Yellow-throated Vireo 1.2 1.7 0.4 0.9 0.8 0.2 0.6 1.4 0.1 0.7 0.1 0.3 1.0 

Solitary Vireo + 0.1 + + 3.3 + 0.4 + 1.4 

Black-whiskered Vireo 0.4 

Red-eyed Vireo 5.3 14.5 9.9 2.2 4.1 0.7 2.8 8.3 26.2 15.8 19.8 11.1 2.1 15.4 

Philadelphia Vireo 0.1 0.3 

Warbling Vireo + 1.5 0.1 1.9 2.6 0.8 0.6 0.2 0.6 3.5 0.2 + 
Black-and-white Warbler 0.4 3.5 0.7 0.1 + + 0.6 4.8 0.6 3.5 0.8 0.4 2.9 

Prothonotary Warbler 1.6 0.5 1.6 1.0 0.1 + 0.3 0.3 1.8 

Swainson's Warbler + + + + + 0.2 

Worm-eating Warbler 0.1 0.2 0.3 + + + 0.2 0.3 0.1 
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+ + + 2.6 1.8 0.7 1.5 3.0 5.3 6.8 + 
0.1 0.2 1.8 0.1 2.4 0.3 1.4 + + 0.2 0.2 0.5 0.8 

+ 2.7 + 1.0 18.3 0.1 5.5 0.1 7.0 7.8 1.7 + 1.0 
0.1 8.9 0.2 5.3 0.2 4.3 0.2 7.5 2.5 1.4 5.2 0.9 + 5.0 0.3 0.4 5.2 

4.1 1.6 3.3 7.0 2.2 3.9 1.6 4.4 1.4 1.1 3.7 4.3 6.8 2.8 9.7 8.1 4.0 
0.3 0.4 0.2 1.8 0.8 + 1.2 0.6 0.3 0.1 
1.5 0.2 1.6 + + 11.8 1.3 0.9 0.8 1.7 0.7 0.1 0.6 0.3 4.8 
4.6 17.8 1.2 7.1 + 14.3 0.5 11.7 1.7 17.1 9.9 2.5 20.5 0.1 + 9.0 
0.3 3.7 2.0 7.2 0.1 9.4 0.9 7.7 1.0 56.2 19.1 0.1 6.7 0.1 0.4 8.0 

0.3 0.7 0.5 1.6 0.9 0.4 0.8 0.1 0.1 1.3 1.4 0.3 1.6 1.2 1.5 
20.7 12.3 25.9 9.4 21.9 15.6 14.3 24.4 13.0 19.8 8.0 4.1 25.7 31.4 18.3 16.8 17.0 
4.8 + 1.4 1.0 2.0 0.1 5.4 1.3 0.3 2.9 0.8 1.5 0.2 0.3 21.0 
0.3 6.2 1.2 5.4 6.5 1.4 2.6 0.3 0.9 8.9 4.1 1.2 2.2 2.3 8.3 

7.6 + + 0.1 1.0 0.1 0.5 + 
18.3 19.4 11.1 21.9 3.4 6.6 4.3 8.4 2.6 2.8 18.7 28.0 19.9 13.1 15.6 3.8 13.3 

1.6 0.3 + 0.1 8.7 5.9 0.1 4.7 1.5 0.2 0.2 0.1 1.3 
8.3 16.0 26.1 

2.0 
29.4 
+ 

27.5 
2.8 

40.8 24.7 24.7 31.6 
0.3 

83.4 35.3 16.9 24.3 
2.7 

27.7 
+ 

25.3 47.7 
0.7 

37.4 
0.1 

37.6 

0.4 12.8 0.9 6.1 3.6 0.4 2.7 3.1 1.4 2.0 8.0 8.5 0.2 0.6 3.0 
2.3 7.2 1.1 0.2 7.1 5.5 8.0 4.4 

4.4 0.1 + 2.2 0.1 0.7 0.4 + + 
+ 4.5 0.4 8.6 8.3 3.9 3.1 7.2 10.9 + 10.9 11.9 0.1 
2.0 0.6 1.3 0.5 0.1 0.6 0.3 1.1 0.2 1.2 0.2 0.6 1.7 1.1 1.8 1.8 

+ 1.0 + 0.5 + 
1.2 

0.6 + 1.2 + 0.2 0.9 0.2 
2.8 

+ 0.6 
0.1 

+ 0.3 

0.3 + 0.2 + + 0.1 0.1 + 0.1 0.1 + + 
4.8 9.2 10.3 0.5 6.4 1.6 12.8 0.4 8.5 0.1 0.1 2.4 2.3 3.9 10.0 

1.2 2.1 0.9 + 1.4 
0.1 

3.1 + 
+ 

+ 8.0 + 
0.5 

1.3 + 
0.1 

+ 
0.2 

0.5 
+ 

0.7 + 16.2 3.5 + 0.8 0.2 24.7 9.2 9.5 7.2 + 
0.1 0.2 0.1 + + + + + 0.1 0.1 + 0.3 
+ + + 0.2 + + + 3.1 
0.2 20.2 1.1 28.5 + 3.3 + 3.0 + 6.1 34.9 24.4 0.1 25.2 4.6 + 

12.9 14.4 12.3 5.7 3.3 4.9 2.1 14.3 0.2 2.0 19.2 2.9 4.4 8.0 6.9 12.7 7.8 
2.8 4.5 3.1 6.3 + 3.3 2.5 2.7 1.1 2.3 6.8 5.4 1.5 5.8 4.4 5.0 

37.1 56.8 58.5 64.0 14.2 57.4 49.9 33.8 69.4 98.4 32.6 60.3 5.9 12.7 57.4 22.8 42.8 41.9 
23.7 8.3 15.5 17.9 + 5.8 2.6 15.2 0.1 2.8 13.6 18.2 10.0 19.0 22.7 22.1 1.6 

10.1 1.9 + 1.1 9.2 + 5.3 0.7 1.4 5.8 0.4 2.6 + + 1.3 
7.6 1.2 0.4 14.8 7.9 + 3.9 17.5 0.2 + 

12.9 + 0.1 0.1 0.1 
17.2 0.5 9.0 0.3 3.9 0.1 18.1 3.2 0.1 12.9 5.3 15.0 + 0.1 7.1 
0.5 0.1 0.5 2.7 3.8 0.2 1.2 0.2 0.2 4.0 6.2 0.7 3.4 7.0 1.9 
+ 0.1 + 2.5 1.6 + 0.6 3.5 3.5 + 3.0 4.4 + 
0.2 + 0.2 + 0.6 + 0.3 + 0.2 0.5 0.1 + 0.1 

7.7 0.7 0.1 17.1 3.5 4.4 7.2 0.3 0.1 
9.5 0.2 8.6 0.2 0.9 2.6 5.9 4.7 + 5.0 0.3 + 0.3 5.5 0.4 2.6 5.6 

0.1 
+ 2.0 + + 0.1 + + 2.5 2.3 0.8 + + 

2.2 50.5 124.7 119.4 43.4 38.9 146.1 60.1 93.7 72.6 64.8 108.9 33.8 48.3 69.0 75.6 77.5 69.3 
0.5 + 2.7 1.1 + 0.1 0.2 3.8 5.5 2.6 4.7 + 

+ 
0.2 0.2 0.2 0.6 1.0 0.6 0.1 0.7 + 0.4 0.4 1.7 0.3 2.1 

1.9 0.9 0.6 3.2 + 0.9 0.2 0.2 0.6 0.1 + 0.1 1.0 0.1 0.2 0.2 

40.8 3.3 18.4 10.6 14.9 4.9 26.9 18.1 8.5 16.6 16.4 5.5 9.0 24.3 20.0 23.9 13.4 
+ + 0.3 1.4 + + 
1.4 0.4 2.4 + + 2.6 1.1 0.7 0.6 0.1 0.1 1.1 0.2 1.7 4.2 

1.4 6.1 1.0 1.2 0.9 5.0 + 2.6 1.0 0.5 1.6 3.0 0.1 1.1 1.9 1.1 2.1 1.3 
+ + 0.8 + 1.2 0.4 0.3 + + 

0.1 + + + + 
+ + + 0.3 + 0.2 0.4 0.4 0.6 + 
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Table 4. Mean number of birds per route 

No. of Routes . 
States   

42 16 10 
Ala      Conn      Del 

39 
Fla 

Golden-winged Warbler 
Blue-winged Warbler 
Tennessee Warbler 
Nashville Warbler 
Northern Parula 
Yellow Warbler 
Magnolia Warbler 
Cape May Warbler 
Black-throated Blue Warbler 
Myrtle Warbler  

0.1 

1.1 
0.2 

+ 
4.6 

+ 
0.1 
6.7 
0.1 

0.2 

+ 
1.0 

4.1 
+ 

Black-throated Green Warbler 0.2 0.3 
Cerulean Warbler + + 
Blackburnian Warbler + 0.3 
Yellow-throated Warbler 0.6 
Chestnut-sided Warbler 5.9 
Bay-breasted Warbler 
Blackpoll Warbler 
Pine Warbler 5.1 + 
Prairie Warbler 3.6 2.1 
Palm Warbler 
Ovenbird 
Northern Waterthrush 
Louisiana Waterthrush 
Kentucky Warbler 
Connecticut Warbler 
Mourning Warbler 
Common Yellowthroat 
Yellow-breasted Chat 
Hooded Warbler 
Wilson's Warbler 
Canada Warbler 
American Redstart 
House Sparrow 
European Tree Sparrow 
Bobolink 
Eastern Meadowlark 
Western Meadowlark 
Yellow-headed Blackbird 
Red-winged Blackbird 
Orchard Oriole 
Spotted-breasted Oriole 
Baltimore Oriole 
Rusty Blackbird 
Brewer's Blackbird 
Boat-tailed Grackle 
Common Grackle 
Brown-headed Cowbird 
Scarlet Tanager 
Summer Tanager 
Cardinal 
Rose-breasted Grosbeak 
Blue Grosbeak 
Indigo Bunting 
Painted Bunting 
Dickcissel 
Evening Grosbeak 
Purple Finch 
House Finch 
Common Redpoll 
Pine Grosbeak 

0.1 

2.1 
0.9 

0.7 

6.3 
0.3 

0.3 

0.2 
1.8 

7.0 
18.4 
1.7 

9.5 
0.3 
0.4 

16.2 
0.1 
+ 

4.9 

0.2 
1.4 

14.0 
2.6 
0.1 

16.5 
0.5 
0.7 

0.5 
45.6 

28.2 

44.4 
10.2 

0.9 
4.0 

30.6 

1.6 
3.9 

58.3 
0.1 

0.2 
96.2 

7.6 

58.6 
1.3 

22.7 

44.0 

54.0 
2.4 

56 
Ga 

64 
111 

16 
Ind 

43 
Ky 

36 
Me 

5 
Md 

22 56 
Mass     Mich 

27 
Miss 

+ 
+ 

1.7 
0.1 

+ 
+ 

+ 
0.1 
0.4 

+ 
0.1 

+ 
1.3 

+ 
0.4 

0.3 
2.9 

0.9 
7.1 
5.4 
5.6 
5.1 
0.7 
1.5 
3.6 

0.1 
0.1 

1.0 
1.2 
0.1 

0.1 

0.1 
0.8 
+ 
0.5 
0.1 
5.9 
0.2 

0.5 
0.3 

0.2 
0.1 
+ 
2.3 
0.1 
4.2 
0.1 
0.1 
0.1 
0.7 

0.6 
+ 

3.1 
2.7 

+ 

+ 

+ 
+ 

0.2 

0.1 
+ 

0.7 

+ 
1.0 

0.7 
+ 

0.2 
3.6 

5.1 

2.8 

7.9 
1.1 
0.2 
0.1 
+ 
+  

0.1 
0.1 
0.1 
0.1 
0.5 

2.4 
2.1 

1.0 
+ 
0.5 

5.6 

0.1 
1.0 
1.7 

1.0 
+ 
0.4 

2.7 

0.3 
+ 
+  

0.4 

0.1 
0.8 

6.6 
7.5 
1.1 

0.1 

+ 
0.1 

9.9 
1.9 
+ 

0.1 
0.8 

12.2 
5.6 
0.1 

1.4 

0.3 
2.2 

18.8 
18.6 
0.7 

21.1 
1.8 

0.2 
21.8 
+ 

0.3 

4.3 
+ 
0.4 
1.0 

12.5 
4.3 
0.4 

8.9 
0.1 
0.2 

+ 
20.0 
0.3 

11.1 
0.4 
+ 

+ 
0.8 
9.1 
0.1 
+ 

0.1 
31.4 

20.9 

40.1 
4.3 

0.2 
235.7 

0.4 
4.5 

41.3 
6.7 
+ 

191.7 
0.7 

+ 
214.5 

3.7 
27.5 
0.8 

182.1 
1.1 

0.6 
62.4 

+ 
56.7 
+ 

63.2 
6.8 

2.0 
10.8 
6.8 

17.0 
2.4 

18.5 
+ 

0.1 
1.0 

88.6 

0.3 
15.5 

68.4 
1.9 

0.5 
4.3 

29.4 

3.4 
4.0 

36.5 
+ 

0.2 
2.6 

61.1 

14.2 
13.5 
1.4 

95.7 
+ 

0.3 
48.5 

8.1 
0.2 
5.9 

53.8 

16.2 

35.2 
8.3 
6.6 

10.7 

1.0 

2.6 
161.2 

3.9 
2.3 
0.2 

19.4 

0.1 

24.8 
35.8 
0.7 

4.0 
40.9 

1.3 
46.2 

3.8 
0.2 
5.1 

45.1 

2.4 

0.1 

131.5 
10.2 
0.2 
0.2 

19.3 

2.0 

110.6 
11.9 
0.8 
0.7 

20.4 

0.7 

142.1 
14.2 
1.6 
5.1 

38.6 

1.3 
0.3 

14.5 
6.6 
1.4 

2.2 

0.1 
140.2 

9.0 
4.7 
0.6 

27.9 

12.7 

48.7 
5.7 
5.3 

2.9 

4.9 

0.7 

52.7 
15.5 

1.6 

5.7 

2.1 
+ 

6.6 
26.0 
+ 
0.2 

6.8 

4.1 

1.5 
1.9 

5.9 
17.8 

1.5 
2.9 
0.2 

+ 
7.9 

15.1 
1.3 
+ 

1.2 
0.2 

24.4 

32.5 

0.2 
+ 

30.6 

6.7 

0.4 
54.6 

3.6 

4.1 

0.4 

12.4 
10.3 
+ 

0.2 

0.2 
3.8 

23.0 

+ 
0.1 

2.7 

1.9 
0.9 

5.6 

9.7 

0.1 
1.0 
0.8 

0.1 

2.0 
0.5 

0.1 
1.6 

11.6 
12.6 
1.2 

0.3 
32.5 

36.7 

65.3 
12.5 

1.7 

67.8 
9.2 
+ 
4.9 

41.1 

5.3 
17.4 

1.0 
6.6 

26 
NB 

1.1 

4.8 
3.6 
1.0 
+ 

19.4 
4.3 

1.7 
22.7 
+ 

1.0 
4.7 

19.3 
17.0 

19.2 
0.1 

27.2 

0.2 
0.4 

28.5 
12.1 
0.2 

6.5 

31.3 
12.5 

0.8 

Pine Siskin 
American Goldfinch 0.7 5.7 3.7 0.6 9.7        10.2 8.5 

1.0 
18.4 7.4 

0.1 
6.3 

0.1 
14.3 0.2 

4.6 
13.1 
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in Eastern States and Provinces, 1965-79—Continued. 

11 23 26 106 31 24 45 72 89 4 46 4 20 42 21 46 34 67 
Nfld NH NJ NY NC NS Ohio Ont Pa PEI Que RI SC Tenn Vt Va WVa Wis 

+ 0.1 0.3 0.3 + + 0.3 + 0.2 + 0.1 1.1 1.1 
+ 0.8 0.4 + 0.9 0.3 1.2 0.4 + 1.2 0.2 

5.0 + 
1.9 

+ 
0.7 

3.5 
3.8 

1.9 
7.1 + 

0.6 
0.5 

5.8 
9.0 

+ 
2.5 

0.5 + 0.2 1.9 5.0 + 0.1 0.1 0.9 0.2 5.5 0.4 0.2 1.6 2.2 0.2 
7.7 4.6 2.9 12.9 0.7 13.8 4.6 5.1 7.5 14.3 3.1 4.8 + 2.2 7.0 1.8 13.2 5.0 
1.2 2.0 

0.1 
1.3 

+ 
18.8 
0.4 

3.1 
0.1 

0.1 1.8 
0.2 

5.6 
1.0 

1.3 
+ 

0.1 0.1 
+ 

1.0 + 1.0 0.5 0.6 + 0.4 0.1 0.2 0.4 0.1 0.1 0.9 0.1 0.1 + 
12.2 1.8 1.5 5.8 + 3.6 + 1.6 3.4 1.4 0.6 
0.7 1.6 + 1.3 0.2 7.4 + 1.4 0.5 0.9 1.5 0.5 1.1 0.1 0.4 1.1 

+ + + 0.4 + 0.2 0.9 + 0.1 2.7 + 
0.1 1.4 + 1.0 0.1 

0.8 
1.3 

0.2 
1.4 0.4 

+ 
0.2 0.7 + 

1.0 
+ 
1.4 

0.5 0.1 
0.3 

+ 
0.6 

0.4 

14.7 0.1 6.3 1.4 9.2 + 14.4 2.2 0.7 7.8 2.8 0.1 10.3 0.1 0.5 4.9 
+ 0.4 + 0.9 0.3 0.2 1.9 + + 

22.5 0.1 0.1 1.5 0.1 0.1 3.4 + 
0.4 1.9 + 4.1 + 0.2 + 0.1 + 0.8 3.8 0.3 0.1 4.3 0.2 0.5 
0.2 3.4 0.1 4.1 1.5 + 0.5 3.3 2.2 3.0 + 5.1 4.3 + 

0.4 1.3 + + + + 
0.5 17.6 4.3 6.2 3.1 7.3 0.3 18.6 4.7 1.5 8.3 6.8 0.2 2.3 7.8 5.0 2.4 11.4 

23.9 1.1 + 0.3 0.9 1.3 0.1 + 1.6 0.2 0.2 + + 0.1 
0.1 0.1 0.1 0.2 0.1 0.2 + 0.1 0.7 0.1 0.7 1.5 + 

0.1 + 0.3 0.5 
0.6 

0.4 
+ 

0.1 2.4 1.4 2.3 
0.1 

6.6 0.1 0.6 4.3 8.3 0.1 1.0 5.1 0.1 + 1.9 
1.5 22.4 10.4 18.2 10.6 25.6 9.5 12.9 13.3 21.3 17.6 14.7 10.2 13.6 20.6 7.9 12.9 17.0 

0.3 + 4.9 + 6.1 + 2.0 8.3 15.6 9.5 15.3 + 
0.1 + 2.4 0.2 0.3 1.4 1.3 1.7 1.6 

8.6 0.2 + 0.5 0.3 0.1 0.9 + + 
2.2 + 1.0 0.2 1.3 1.9 0.2 0.4 1.9 0.7 0.9 + + 0.3 

4.7 11.6 0.3 5.4 0.4 18.8 0.3 5.5 2.8 5.0 7.1 0.9 + 1.0 6.6 0.9 3.4 2.4 
0.6 8.8 43.4 42.1 67.4 12.9 195.4 14.7 52.8 44.7 21.1 29.3 38.2 27.4 20.0 40.8 38.8 92.3 

9.7 0.3 12.4 14.7 4.2 16.6 5.0 24.6 20.4 0.3 17.9 0.1 19.0 
2.6 5.7 15.1 

+ 
17.5 0.1 27.9 

0.2 
+ 

7.7 
0.5 
+ 

14.1 
+ 

0.2 3.1 
+ 

1.1 22.9 41.7 3.7 26.9 15.7 16.0 
25.2 
0.8 

31.8 34.5 140.7 11.0 11.5 242.1 41.3 94.7 57.5 39.8 49.2 29.9 29.4 85.0 29.3 56.2 158.8 
0.6 + 3.4 0.4 + 0.2 0.2 6.1 8.4 1.9 1.3 + 

6.2 6.3 9.6 + 0.1 2.6 2.8 6.8 1.1 9.8 + 0.2 5.6 1.1 3.5 7.4 
8.3 0.1 

0.1 

+ 

0.6 

1.2 0.2 
0.6 

0.3 0.6 

0.9 

0.1 

+ 

+ 
3.6 

15.9 125.5 59.1 71.0 13.2 109.3 25.5 94.4 143.4 22.1 37.6 76.1 85.1 22.3 133.7 77.7 53.1 
7.2 3.1 12.1 4.5 3.6 9.6 10.9 10.3 7.3 11.3 3.0 2.3 9.3 5.0 6.9 13.9 21.4 
4.6 1.0 

+ 
3.6 1.3 

3.0 
+ 1.7 

0.6 
0.9 6.0 

+ 
0.8 6.1 + 

6.1 
1.6 
4.5 

4.0 3.8 
2.5 

6.1 
1.7 

2.6 

0.1 8.6 5.2 41.1 19.1 0.6 11.0 0.5 45.1 35.7 1.1 33.7 23.7 4.3 
+ 4.4 0.6 

0.2 
4.5 0.3 

6.6 
1.1 0.5 

+ 
5.3 2.0 

+ 
1.2 4.6 0.9 

8.3 
+ 
2.3 

3.4 0.1 
4.4 

0.2 
0.1 

9.1 

1.7 4.8 5.2 26.4 
0.2 

+ 18.2 2.0 13.7 1.3 0.8 20.8 
2.1 

40.8 2.4 37.1 36.4 11.2 

+ 0.5 + + 1.6 + + 0.1 5.2 
+ 0.4 0.2 1.2 3.7 + 0.3 10.2 0.1 0.2 
1.3 4.0 

+ 
+ 
0.5 

2.3 
0.7 

5.0 0.1 2.1 0.7 
0.3 

1.9 4.2 1.7 
3.1 

3.4 + 1.0 

3.8 + + 
10.9 0.3 + + 0.2 
1.4 1.0 0.1 2.0 1.3 + 7.0 0.3 + 0.1 

12.1 3.7 20.8 2.5 14.1 13.7 9.9 12.4 3.5 11.3 4.2 0.4 3.7 19.6 9.2 15.1 11.6 
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Table 4. Mean number of birds per route 

...     42 16 
Conn 

10 
Del 

39 
Fla 

56 
Ga 

64 
111 

16 
Ind 

43 
Ky 

36 
Me 

5 
Md 

22 
Mass 

56 
Mich 

27 
Miss 

26 
NB 

Red Crossbill 0.1 + + + 0.2 

White-winged Crossbill 
Rufous-sided Towhee 
Savannah Sparrow 
Grasshopper Sparrow 
Henslow's Sparrow 

27.5 

0.2 

18.5 
0.1 
0.6 

13.7 

1.9 
+ 

36.0 29.5 

1.2 

1.9 
1.6 
4.4 
+ 

2.7 
4.7 
6.9 
0.2 

12.8 
+ 
4.5 
+ 

+ 
1.9 
5.0 
+ 
+ 

13.1 
0.4 
5.6 
+ 

25.5 
0.5 
0.1 

2.7 
18.0 

1.5 
0.6 

13.6 

0.3 

+ 
12.9 

0.1 

0.6 

Sharp-tailed Sparrow 
Seaside Sparrow 
Vesper Sparrow 
Lark Sparrow 

0.4 
+ 

0.1 
0.6 
0.9 

+ 
+ 3.6 

0.5 
10.2 
+ 

+ 
0.1 

6.6 

+ 
0.4 
2.3 0.1 9.2 

+ 
Bachman's Sparrow 
Slate-colored Junco 

0.3 
+ 

3.0 0.4 0.1 
3.3 1.0 0.5 

0.3 
12.2 

Tree Sparrow 
Chipping Sparrow 3.0 17.3 15.5 + 2.0 1.4 4.2 9.9 8.1 18.0 12.8 15.4 0.7 13.0 

Clay-colored Sparrow 
Field Sparrow 8.0 5.7 11.1 0.5 9.0 

+ 
11.4 15.9 27.5 0.6 15.1 3.5 

0.3 
7.9 1.9 + 

White-crowned Sparrow 
59.8 

0.3 
0.9 

White-throated Sparrow 0.5 32.5 2.9 5.9 

Fox Sparrow 
Lincoln's Sparrow 0.1 + 
Swamp Sparrow 
Song Sparrow + 

1.0 
30.4 

0.8 
12.7 0.5 

+ 
19.7 

0.2 
41.1 14.8 

1.1 
24.4 

0.1 
14.2 

0.9 
25.8 

0.9 
32.7 

2.3 
29.4 
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in Eastern States and Provinces, 1965-79—Continued. 

11 23 26 106 31 24 45 72 89 4 46 4 20 42 21 46 34 67 
Nfld NH NJ NY NC NS Ohio Ont Pa PEI Que RI SC Tenn Vt Va WVa Wis 

0.3 0.2 + 0.6 0.1 0.1 + + 0.3 

2.7 0.1 + 0.3 0.4 1.5 + + 
16.8 17.3 7.4 20.6 + 4.1 0.4 12.1 + 25.6 23.3 11.6 3.3 19.5 14.1 3.2 

7.3 1.3 10.9 + 11.1 5.3 18.2 2.6 42.0 22.8 0.1 2.4 + 0.2 28.7 

+ 0.2 

+ 

0.6 
0.3 

+ 

0.5 

0.2 
0.2 

4.9 
0.3 

0.3 
+ 

2.2 
0.1 

2.2 

+ 

+ 

1.0 

+ 

0.9 + 
+ 

4.0 
+ 

2.9' 
0.1 

2.1 
0.3 

0.2 0.1 1.6 + + 5.2 
+ 

2.8 
+ 

1.8 1.1 2.0 + 
0.1 

0.4 0.4 0.5 9.8 
+ 

+ + 0.3 + + 
11.4 2.4 1.6 0.7 15.5 1.8 0.8 6.0 6.3 + 1.7 + 0.1 0.1 
0.8 

11.7 10.1 16.7 
+ 

9.1 4.5 7.7 13.8 
0.4 

21.1 9.7 10.2 
+ 

7.3 4.8 6.1 9.4 14.7 20.5 10.0 
2.3 

3.4 6.7 7.6 11.7 16.5 0.7 12.2 0.2 2.8 12.3 15.7 2.7 16.7 13.1 5.9 
20.4 + + 
26.2 16.0 6.7 44.1 31.3 0.2 43.4 50.5 + 16.9 3.0 

21.8 0.8 + 0.4 
11.7 0.6 + 4.4 1.5 0.2 4.2 + 
3.3 2.7 0.3 1.1 1.8 0.1 3.1 0.4 1.9 1.3 0.3 1.3 + 1.6 

23.4 18.8 39.8 6.8 33.3 43.5 20.2 28.4 58.0 25.0 23.7 0.5 6.1 33.7 9.8 28.8 30.2 
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Table 5. Comparison of Physiographic regions. 

Regions 
No. of 
routes 

Total 
species 

Individuals 
per route H' 

Atlantic Coastal Plain 
01   Subtropical 

Floridian section 
Lower Coastal Plain 
Upper Coastal Plain 
Mississippi Alluvial Plain 
East Texas Prairies 
South Texas Brushlands 
Glaciated Coastal Plain 

Eastern Piedmont Plateau 
10   Northern Piedmont 

Southern Piedmont 
Southern New England 
Ridge and Valley 
Highland Rim 
Lexington Plain 
Great Lakes Plain 
Wisconsin Driftless Area 
St. Lawrence Plain 
Ozark-Ouachita Plateau 
Great Lakes Transition 

Appalachian Mts. & Boreal Forest 
21    Cumberland Plateau 

Ohio Hills 
Blue Ridge Mountains 
Allegheny Plateau 
Open Boreal Forest 
Adirondack Mountains 
Central New England 
Spruce-Hardwood Forest 
Closed Boreal Forest 
Aspen Parklands 

Great Plains 
31   Till Plains 

Dissected Till Plains 
Osage Plains 
High Plains Border 
Staked and Pecos Plains 
High Plains 
Drift Prairie 
Missouri Plateau-Glaciated 
Missouri Plateau-Unglaciated 
Black Prairie 
Edwards Plateau 
Colorado and Uinta Basins 

Western Mountains 
61    Black Hills 

Southern Rocky Mountains 
High Plateaus of Utah 
Central Rocky Mountains 
Dissected Rocky Mountains 
Sierra-Trinity Mountains 
Cascade Mountains 
Canadian Rocky Mountains 

02 
03 
04 
05 
06 
07 
08 

11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

22 
23 
24 
25 
26 
27 
28 
29 
30 

32 
33 
34 
35 
36 
37 
38 
39 
40 
53 
54 

62 
63 
64 
65 
66 
67 
68 

4 100 1,067 3.464 

18 147 845 3.491 

54 187 627 3.868 

197 232 819 3.781 

26 147 949 3.253 

35 215 926 3.384 

18 185 1,406 3.363 

8 136 1,067 3.219 

39 159 1098 3.194 

53 139 743 3.733 

44 193 718 3.685 

92 190 864 3.609 

49 144 1,021 3.528 

19 131 1,317 3.243 

81 201 1,218 3.163 

23 155 1,069 3.326 

43 197 1,030 3.300 

33 139 620 3.821 

50 198 753 3.843 

22 123 651 3.897 

50 149 787 3.620 

15 123 525 3.908 

108 188 798 3.541 

11 131 415 3.898 

27 170 676 3.923 

50 179 672 3.816 

214 253 709 4.146 

74 212 523 4.110 

61 246 786 4.009 

68 171 1,199 2.937 

59 178 1,004 3.231 

61 207 810 3.570 

38 197 943 3.301 

19 136 580 2.930 

31 190 886 2.849 

44 197 998 3.629 

35 178 937 3.561 

55 208 851 3.008 

35 177 992 3.403 

19 150 630 3.403 

5 94 198 3.201 

4 103 457 3.468 

12 170 463 3.932 

2 98 298 3.456 

79 260 501 4.218 

16 198 593 3.779 

24 186 477 4.071 

20 178 474 4.206 

32 175 404 3.868 
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Regions 
No. of 
routes 

Total 
species 

Individuals 
per route H' 

Arid Interior 
81 Mexican Highlands 
82 Sonoran Desert 
83 Mojave Desert 
84 Pinyon-Juniper Woodland 
85 Pitt-Klamath Plateau 
86 Wyoming Basin 
88 Great Basin 
89 Columbia Plateau 

Pacific Slope 
91 Central Valley 
92 California Foothills 
93 Southern Pacific Rain Forest 
94 Northern Pacific Rain Forest 
95 Los Angeles Ranges 

30 215 458 3.868 
19 152 954 2.512 
27 127 203 2.956 
34 236 395 4.012 
17 208 910 3.987 
20 169 593 3.467 
27 195 318 3.596 
40 211 694 3.627 

24 153 1,309 3.217 
53 230 856 3.766 
49 226 704 4.260 
23 189 693 3.894 
10 161 718 3.997 
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Appendix A 

Common1 and Scientific Names of Avian Species Mentioned 

Common name Scientific name 

Common Loon 
Arctic Loon 
Red-necked Grebe 
Homed Grebe 
Eared Grebe 
Western Grebe 
Pied-billed Grebe 
(American) White Pelican 
Brown Pelican 
Double-crested Cormorant 
Olivaceous Cormorant 
Brandt's Cormorant 
Pelagic Cormorant 
Anhinga 
Magnificent Frigatebird 
Great Blue Heron 
Green (-backed) Heron 
Little Blue Heron 
Cattle Egret 
Great Egret 
Snowy Egret 
[Louisiana] (Tricolored) Heron 
Black-crowned Night-Heron 
Yellow-crowned Night-Heron 
Least Bittern 
American Bittern 
Wood Stork 
Glossy Ibis 
White-faced Ibis 
White Ibis 
Roseate Spoonbill 
Mute Swan 
Trumpeter Swan 
Canada Goose 
Black-bellied Whistling-Duck 
Fulvous Whistling-Duck 
Mallard 
(American) Black Duck 
Mottled Duck 
Gadwall 
(Northern) Pintail 

'Common names follow 5th edition of the A.O.U. Check- 
brackets); scientific names are from the 6th edition. 

Gavia immer 
Gavia arctica 
Podiceps grisegena 
Podiceps auritus 
Podiceps nigricollis 
Aechmophorus occidentals 
Podilymbus podiceps 
Pelecanus erythrorhynchos 
Pelecanus occidentalis 
Phalacrocorax auritus 
Phalacrocorax olivaceus 
Phalacrocorax penicillatus 
Phalacrocorax pelagicus 
Anhinga anhinga 
Fregata magnificens 
Ardea herodias 
Butorides striatus 
Egretta caerulea 
Bubulcus ibis 
Casmerodius albus 
Egretta thula 
Egretta tricolor 
Nycticorax nycticorax 
Nycticorax violaceus 
Ixobrychus exilis 
Botaurus lentiginosus 
Mycteria americana 
Plegadis fatcinellus 
Plegadis chihi 
Eudocimus albus 
Ajaia ajaja 
Cygnus olor 
Cygnus buccinator 
Branta canadensis 
Dendrocygna autumnalis 
Dendrocygna bicolor 
Anas platyrhynchos 
Anas rubripes 
Anas fulvigula 
Anas strepera 
Anas acuta 

■list of North American Birds (6th edition additions in parentheses, deletions in 
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Common name 
Green-winged Teal 
Blue-winged Teal 
Cinnamon Teal 
American Wigeon 
Northern Shoveler 
Wood Duck 
Redhead 
Ring-necked Duck 
Canvasback 
Greater Scaup 
Lesser Scaup 
Common Goldeneye 
Barrow's Goldeneye 
Bufflehead 
Oldsquaw 
Harlequin Duck 
Common Eider 
White-winged Scoter 
Surf Scoter 
Ruddy Duck 
Hooded Merganser 
Common Merganser 
Red-breasted Merganser 
Turkey Vulture 
Black Vulture 
[White-tailed] (Black-shouldered) Kite 
(American) Swallow-tailed Kite 
Mississippi Kite 
[Everglade] (Snail) Kite 
(Northern) Goshawk 
Sharp-shinned Hawk 
Cooper's Hawk 
Red-tailed Hawk 
Red-shouldered Hawk 
Broad-winged Hawk 
Swainson's Hawk 
Zone-tailed Hawk 
White-tailed Hawk 
Rough-legged Hawk 
Ferruginous Hawk 
Harris' Hawk 
Golden Eagle 
Bald Eagle 
[Marsh Hawk] (Northern Harrier) 
Osprey 
(Crested) Caracara 
Prairie Falcon 
Peregrine Falcon 
Merlin 

Scientific name 

Anas crecca 
Anas discors 
Anas cyanoptera 
Anas americana 
Anas clypeata 
Aix sponsa 
Aythya americana 
Aythya collaris 
Aythya valisineria 
Aythya marila 
Aythya affinis 
Bucephala clangula 
Bucephala islandica 
Bucephala albeola 
Clangula hyemalis 
Histrionicus histrionicus 
Somateria mollissima 
Melanitta fusca 
Melanitta perspicillata 
Oxyura jamalcensis 
Lophodytes cucullatus 
Mergus merganser 
Mergus senator 
Cathartes aura 
Coragyps atratus 
Elanus caeruleus 
Elanoides forficatus 
Ictinia mississippiensis 
Rostrhamus sociabilis 
Accipiter gentilis 
Accipiter striatus 
Accipiter cooperii 
Buteo jamaicensis 
Buteo lineatus 
Buteo platypterus 
Buteo swainsoni 
Buteo albonotatus 
Buteo albicaudatus 
Buteo lagopus 
Buteo regalis 
Parabuteo unicinctus 
Aquila chrysaetos 
Haliaeetus leucocephalus 
Circus cyaneus 
Pandion haliaetus 
Polyborus plancus 
Falco mexicanus 
Falco peregrinus 
Falco columbarius 
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Common name 

American Kestrel 
Blue Grouse 
Spruce Grouse 
Ruffed Grouse 
Willow Ptarmigan 
Greater Prairie-Chicken 
Lesser Prairie-Chicken 
Sharp-tailed Grouse 
Sage Grouse 
(Northern) Bobwhite 
Scaled Quail 
California Quail 
GambePs Quail 
Mountain Quail 
Ring-necked Pheasant 
Chukar 
Gray Partridge 
(Wild) Turkey 
Sandhill Crane 
Limpkin 
King Rail 
Clapper Rail 
Virginia Rail 
Sora 
Yellow Rail 
Purple Gallinule 
[Common Gallinule] (Common Moorhen) 
American Coot 
(American) Black Oystercatcher 
Semipalmated Plover 
Snowy Plover 
Wilson's Plover 
Killdeer 
Mountain Plover 
(Lesser) Golden-Plover 
American Woodcock 
Common Snipe 
Long-billed Curlew 
Whimbrel 
Upland Sandpiper 
Spotted Sandpiper 
Solitary Sandpiper 
Wfflet 
Greater Yellowlegs 
Lesser Yellowlegs 
Least Sandpiper 
Dunlin 
Short-billed Dowitcher 
Stilt Sandpiper 

Scientific name 

Falco sparverius 
Dendragapus obscurus 
Dendragapus canadensis 
Bonasa umbellus 
Lagopus lagopus 
Tympanuchus cupido 
Tympanuchus pallidicinctus 
Tympanuchus phasianellus 
Centrocercus urophasianus 
Colinus virginianus 
Callipepla squamata 
Callipepla californica 
Callipepla gambelii 
Oreortyx pictus 
Phasianus colchicus 
Alectoris chukar 
Perdix perdix 
Meleagris gallopavo 
Grus canadensis 
Aramus guarauna 
Rallus elegans 
Rallus longirostris 
Rallus limicola 
Porzana Carolina 
Coturnicops noveboracensis 
Porphyrula martinica 
Gallinula chloropus 
Fulica americana 
Haematopus bachmani 
Charadrius semipalmatus 
Charadrius alexandrinus 
Charadrius wilsonia 
Charadrius vociferus 
Charadrius montanus 
Pluvialis dominica 
Scolopax minor 
Gallinago gallinago 
Numenius americanus 
Numenius phaeopus 
Bartramia longicauda 
Actitis macularia 
Tringa solitaria 
Catoptrophorus semipalmatus 
Tringa melanoleuca 
Tringa flavipes 
Calidris minutilla 
Calidris alpina 
Limnodromus griseus 
Calidris himantopus 
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Common name Scientific name 

Semipalmated Sandpiper 
Marbled Godwit 
Hudsonian Godwit 
American Avocet 
Black-necked Stilt 
Wilson's Phalarope 
[Northern] (Red-necked) Phalarope 
Parasitic Jaeger 
Glaucous Gull 
Glaucous-winged Gull 
Great Black-backed Gull 
Western Gull 
Herring Gull 
California Gull 
Ring-billed Gull 
Mew Gull 
Laughing Gull 
Franklin's Gull 
Bonaparte's Gull 
Black-legged Kittiwake 
Gull-billed Tern 
Forster's Tern 
Common Tern 
Arctic Tern 
Least Tern 
Royal Tern 
Sandwich Tern 
Caspian Tern 
Black Tern 
Black Skimmer 
Common Murre 
Pigeon Guillemot 
Marbled Murrelet 
Rhinoceros Auklet 
White-crowned Pigeon 
Band-tailed Pigeon 
Rock Dove 
White-winged Dove 
Mourning Dove 
Spotted Dove 
(Common) Ground-Dove 
Inca Dove 
[White-fronted] (White-tipped) Dove 
Yellow-billed Cuckoo 
Black-billed Cuckoo 
(Greater) Roadrunner 
Smooth-billed Ani 
Groove-billed Ani 
(Common) Barn-Owl 

Calidris pusilla 
Limosa fedoa 
Limosa haemastica 
Recurvirostra americana 
Himantopus mexicanus 
Phalaropus tricolor 
Phalaropus lobatus 
Stercorarius parasiticus 
Larus hyperboreus 
Larus glaucescens 
Larus marinus 
Larus occidentalis 
Larus argentatus 
Larus californicus 
Larus delawarensis 
Larus canus 
Larus atricilla 
Larus pipixcan 
Larus Philadelphia 
Rissa tridactyla 
Sterna nilotica 
Sterna forsten 
Sterna hirundo 
Sterna paradisaea 
Sterna antillarum 
Sterna maxima 
Sterna sandvicensis 
Sterna caspia 
Chlidonias niger 
Rhychops niger 
Uria aalge 
Cepphus columba 
Brachyramphus marmoratus 
Cerorhinca monocerata 
Columba leucocephala 
Columba fasciata 
Columba livia 
Zenaida asiatica 
Zenaida macroura 
Streptopelia chinensis 
Columbina passerina 
Columbina inca 
Leptotila verreauxi 
Coccyzus americanus 
Coccyzus erythropthalmus 
Geococcyx californianus 
Crotophaga ani 
Crotophaga sulcirostris 
Tyto alba 
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Common name 

(Eastern) Screech-Owl 
(Western) Screech-Owl 
Great Horned Owl 
(Northern) Pygmy-Owl 
Burrowing Owl 
Barred Owl 
Long-eared Owl 
Short-eared Owl 
(Northern) Saw-whet Owl 
Chuck-will's-widow 
Whip-poor-will 
(Common) Poorwill 
(Common) Pauraque 
Common Nighthawk 
Lesser Nighthawk 
Black Swift 
Chimney Swift 
Vaux's Swift 
White-throated Swift 
Ruby-throated Hummingbird 
Black-chinned Hummingbird 
Costa's Hummingbird 
Anna's Hummingbird 
Broad-tailed Hummingbird 
Rufous Hummingbird 
Allen's Hummingbird 
Calliope Hummingbird 
Blue-throated Hummingbird 
Broad-billed Hummingbird 
[Coppery-tailed] (Elegant) Trogon 
Belted Kingfisher 
Yellow-shafted (Northern) Flicker 
Hybrid flicker 
Red-shafted (Northern) Flicker 
Gilded (Northern) Flicker 
Pileated Woodpecker 
Red-bellied Woodpecker 
Golden-fronted Woodpecker 
Gila Woodpecker 
Red-headed Woodpecker 
Acorn Woodpecker 
Lewis' Woodpecker 
Yellow-bellied Sapsucker 
Williamson's Sapsucker 
Hairy Woodpecker 
Downy Woodpecker 
Ladder-backed Woodpecker 
Nuttall's Woodpecker 
[Arizona] (Strickland's) Woodpecker 

Scientific name 

Otus asio 
Otus kennicottii 
Bubo virginianus 
Glaucidium gnoma 
Athene cunicularia 
Strix varia 
Asio otus 
Asio flammeus 
Aegolius acadicus 
Caprimulgus carolinensis 
Caprimulgus vociferus 
Phalaenoptilus nuttallii 
Nyctidromus albicollis 
Chordeiles minor 
Chordeiles acutipennis 
Cypseloides niger 
Chaetura pelagica 
Chaetura vauxi 
Aeronautes saxatalis 
Archilochus colubris 
Archilochus alexandri 
Calypte costae 
Calypte anna 
Selasphorus platycercus 
Selasphorus rufus 
Selasphorus sasin 
Stellula calliope 
Lampornis clemenciae 
Cynanthus latirostris 
Trogon elegans 
Ceryle alcyon 
Colaptes auratus 
Colaptes auratus 
Colaptes auratus 
Colaptes auratus 
Dryocopus pileatus 
Melanerpes carolinus 
Melanerpes aurifrons 
Melanerpes uropygialis 
Melanerpes erythrocephalus 
Melanerpes formicivorus 
Melanerpes lewis 
Sphyrapicus varius 
Sphyrapicus thyroideus 
Picoides villosus 
Picoides pubescens 
Picoides scalaris 
Picoides nuttallii 
Picoides stricklandi 
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Common name Scientific name 

Red-cockaded Woodpecker 
White-headed Woodpecker 
Black-backed [Three-toed] Woodpecker 
[Northern] Three-toed Woodpecker 
Eastern Kingbird 
Gray Kingbird 
Tropical Kingbird 
Western Kingbird 
Cassin's Kingbird 
Thick-billed Kingbird 
Scissor-tailed Flycatcher 
(Great) Kiskadee [Flycatcher] 
Sulphur-bellied Flycatcher 
Great Crested Flycatcher 
[Wied's Crested] (Brown-crested) Flycatcher 
Ash-throated Flycatcher 
[Olivaceous] (Dusky-capped) Flycatcher 
Eastern Phoebe 
Black Phoebe 
Say's Phoebe 
Yellow-bellied Flycatcher 
Acadian Flycatcher 
Willow Flycatcher 
Alder Flycatcher 
Least Flycatcher 
Hammond's Flycatcher 
Dusky Flycatcher 
Gray Flycatcher 
Western Flycatcher 
Unidentified Empidonax 
Eastern Wood-Pewee 
Western Wood-Pewee 
Olive-sided Flycatcher 
Vermilion Flycatcher 
(Northern) Beardless (-Tyrannulet) [Flycatcher] 
(Eurasian) Skylark 
Horned Lark 
Violet-green Swallow 
Tree Swallow 
Bank Swallow 
(Northern) Rough-winged Swallow 
Barn Swallow 
Cliff Swallow 
Purple Martin 
Gray Jay 
Blue Jay 
Steller's Jay 
Scrub Jay 
[Mexican] (Gray-breasted) Jay 

Picoides borealis 
Picoides albolarvatus 
Picoides arcticus 
Picoides tridactylus 
Tyrannus tyrannus 
Tyrannus dominicensis 
Tyrannus melancholicus 
Tyrannus verticalis 
Tyrannus vociferans 
Tyrannus crassirostris 
Tyrannus forficatus 
Pitangus sulphuratus 
Myiodynastes luteiventris 
Myiarchus crinitus 
Myiarchus tyrannulus 
Myiarchus cinerascens 
Myiarchus tuberculifer 
Sayornis phoebe 
Sayornis nigricans 
Sayornis saya 
Empidonax flaviventris 
Empidonax virescens 
Empidonax traillii 
Empidonax alnorum 
Empidonax minimus 
Empidonax hammondii 
Empidonax oberholseri 
Empidonax wrightii 
Empidonax difficilis 

Contopus virens 
Contopus sordidulus 
Contopus borealis 
Pyrocephalus rubinus 
Camptostoma imberbe 
Alauda arvensis 
Eremophila alpestris 
Tachycineta thalassina 
Tachycineta bicolor 
Riparia riparia 
Stelgidopteryx ruficollis 
Hirundo rustica 
Hirundo pyrrhonota 
Progne subis 
Perisoreus canadensis 
Cyanocitta cristata 
Cyanocitta stelleri 
Aphelocoma coerulescens 
Aphelocoma ultramarina 
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Common name Scientific name 

Green Jay 
Black-billed Magpie 
Yellow-billed Magpie 
Common Raven 
[White-necked] (Chihuahuan) Raven 
[Common] (American) Crow 
Northwestern Crow 
Fish Crow 
Pinyon Jay 
Clark's Nutcracker 
Black-capped Chickadee 
Carolina Chickadee 
Mountain Chickadee 
Boreal Chickadee 
Chestnut-backed Chickadee 
Tufted Titmouse 
Black-crested Titmouse 

(now combined with Tufted Titmouse) 
Plain Titmouse 
Bridled Titmouse 
Verdin 
Bushtit 
White-breasted Nuthatch 
Red-breasted Nuthatch 
Brown-headed Nuthatch 
Pygmy Nuthatch 
Brown Creeper 
Wrentit 
(American) Dipper 
House Wren 
Winter Wren 
Bewick's Wren 
Carolina Wren 
Cactus Wren 
[Long-billed] Marsh Wren 
[Short-billed Marsh] (Sedge) Wren 
Canyon Wren 
Rock Wren 
(Northern) Mockingbird 
(Gray) Catbird 
Brown Thrasher 
Long-billed Thrasher 
Bendire's Thrasher 
Curve-billed Thrasher 
California Thrasher 
Le Conte's Thrasher 
Crissal Thrasher 
Sage Thrasher 
(American) Robin 

Cyanocorax yncas 
Pica pica 
Pica nuttalli 
Corvus corax 
Corvus cryptoleucus 
Corvus brachyrhynchos 
Corvus caurinus 
Corvus ossifragus 
Gymnorhinus cyanocephalus 
Nucifraga columbiana 
Parus atricapillus 
Parus carolinensis 
Parus gambeli 
Parus hudsonicus 
Parus rufescens 
Parus bicolor 

Parus inornatus 
Parus wollweberi 
A uriparus flaviceps 
Psaltriparus minimus 
Sitta carolinensis 
Sitta canadensis 
Sitta pusilla 
Sitta pygmaea 
Certhia americana 
Chamaea fasciata 
Cinclus mexicanus 
Troglodytes aedon 
Troglodytes troglodytes 
Thryomanes bewickii 
Thryothorus ludivicianus 
Campylorhynchus brunneicapillus 
Cistothorus palustris 
Cistothorus platensis 
Catherpes mexicanus 
Salpinctes obsoletus 
Mimus polyglottos 
Dumetella carolinensis 
Toxostoma rufum 
Toxostoma longirostre 
Toxostoma bendirei 
Toxostoma curvirostre 
Toxostoma redivivum 
Toxostoma lecontei 
Toxostoma dorsale 
Oreoscoptes montanus 
Turdus migratorius 
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Common name Scientific name 

Varied Thrush 
Wood Thrush 
Hermit Thrush 
Swainson's Thrush 
Gray-cheeked Thrush 
Veery 
Eastern Bluebird 
Western Bluebird 
Mountain Bluebird 
Townsend's Solitaire 
Blue-gray Gnatcatcher 
Black-tailed Gnatcatcher 
Golden-crowned Kinglet 
Ruby-crowned Kinglet 
Water Pipit 
Sprague's Pipit 
Bohemian Waxwing 
Cedar Waxwing 
Phainopepla 
Loggerhead Shrike 
(European) Starling 
Black-capped Vireo 
White-eyed Vireo 
Hutton's Vireo 
Bell's Vireo 
Gray Vireo 
Yellow-throated Vireo 
Solitary Vireo 
Black-whiskered Vireo 
Red-eyed Vireo 
Philadelphia Vireo 
Warbling Vireo 
Black-and-white Warbler 
Prothonotary Warbler 
Swainson's Warbler 
Worm-eating Warbler 
Golden-winged Warbler 
Blue-winged Warbler 
Tennessee Warbler 
Orange-crowned Warbler 
Nashville Warbler 
Virginia's Warbler 
Lucy's Warbler 
Northern Parula 
Olive Warbler 
Yellow Warbler 
Magnolia Warbler 
Cape May Warbler 
Black-throated Blue Warbler 

Ixoreus naevius 
Hylocichla mustelina 
Catharus guttatus 
Catharus ustulatus 
Catharus minimus 
Catharus fuscescens 
Sialia sialis 
Sialia mexicana 
Sialia currucoides 
Myadestes townsendi 
Polioptila caerulea 
Polioptila melanura 
Regulus satrapa 
Regulus calendula 
Anthus spinoletta 
Anthus spragueii 
Bombycilla garrulus 
Bombycilla cedrorum 
Phainopepla nitens 
Lanius ludovicianus 
Sturnus vulgaris 
Vireo atricapillus 
Vireo griseus 
Vireo huttoni 
Vireo bellii 
Vireo vicinior 
Vireo flavifrons 
Vireo solitarius 
Vireo altiloquus 
Vireo olivaceus 
Vireo philadelphicus 
Vireo gilvus 
Mniotilta varia 
Protonotaria citrea 
Limnothlypis swainsonii 
Helmitheros vermivorus 
Vermivora chrysoptera 
Vermivora pinus 
Vermivora peregrina 
Vermivora celata 
Vermivora ruficapilla 
Vermivora virginiae 
Vermivora luciae 
Parula americana 
Peucedramus taeniatus 
Dendroica petechia 
Dendroica magnolia 
Dendroica tigrina 
Dendroica caerulescens 
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Common name Scientific name 

Myrtle (Yellow-rumped) Warbler 
Audubon's (Yellow-rumped) Warbler 
Black-throated Gray Warbler 
Townsend's Warbler 
Black-throated Green Warbler 
Golden-cheeked Warbler 
Hermit Warbler 
Cerulean Warbler 
Blackburnian Warbler 
Yellow-throated Warbler 
Grace's Warbler 
Chestnut-sided Warbler 
Bay-breasted Warbler 
Blackpoll Warbler 
Pine Warbler 
Prairie Warbler 
Palm Warbler 
Ovenbird 
Northern Waterthrush 
Louisiana Waterthrush 
Kentucky Warbler 
Connecticut Warbler 
Mourning Warbler 
MacGillivray's Warbler 
Common Yellowthroat 
Yellow-breasted Chat 
Red-faced Warbler 
Hooded Warbler 
Wilson's Warbler 
Canada Warbler 
American Redstart 
Painted Redstart 
House Sparrow 
[European] (Eurasian) Tree Sparrow 
Bobolink 
Eastern Meadowlark 
Western Meadowlark 
Yellow-headed Blackbird 
Red-winged Blackbird 
Tricolored Blackbird 
Orchard Oriole 
[Black-headed] (Audubon's) Oriole 
[Spotted-] (Spot-) breasted Oriole 
Hooded Oriole 
Scott's Oriole 
Baltimore (Northern) Oriole 
Bullock's (Northern) Oriole 
Rusty Blackbird 
Brewer's Blackbird 

Dendroica coronata 
Dendroica coronata 
Dendroica nigrescens 
Dendroica townsendi 
Dendroica virens 
Dendroica chrysoparia 
Dendroica occidentals 
Dendroica cerulea 
Dendroica fusca 
Dendroica dominica 
Dendroica graciae 
Dendroica pensylvanica 
Dendroica castanea 
Dendroica striata 
Dendroica pinus 
Dendroica discolor 
Dendroica palmarum 
Seiurus aurocapillus 
Seiurus noveboracensis 
Seiurus motacilla 
Oporornis formosus 
Oporornis agilis 
Oporornis Philadelphia 
Oporornis tolmiei 
Geothlypis trichas 
Icteria virens 
Cardellina rubrifrons 
Wilsonia citrina 
Wilsonia pusilla 
Wilsonia canadensis 
Setophaga ruticilla 
Myioborus pictus 
Passer domesticus 
Passer montanus 
Dolichonyx oryzivorus 
Sturnella magna 
Sturnella neglecta 
Xanthocephalus xanthocephalus 
Agelaius phoeniceus 
Agelaius tricolor 
Icterus spurius 
Icterus graduacauda 
Icterus pectoralis 
Icterus cucullatus 
Icterus parisorum 
Icterus galbula 
Icterus galbula 
Euphagus carolinus 
Euphagus cyanocephalus 
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Common name Scientific name 

Great-tailed Grackle 
Boat-tailed Grackle 
Common Grackle 
Brown-headed Cowbird 
Bronzed Cowbird 
Western Tanager 
Scarlet Tanager 
Hepatic Tanager 
Summer Tanager 
(Northern) Cardinal 
Pyrrhuloxia 
Rose-breasted Grosbeak 
Black-headed Grosbeak 
Blue Grosbeak 
Indigo Bunting 
Lazuli Bunting 
Varied Bunting 
Painted Bunting 
Dickcissel 
Evening Grosbeak 
Purple Finch 
Cassin's Finch 
House Finch 
Pine Grosbeak 
Common Redpoll 
Pine Siskin 
American Goldfinch 
Lesser Goldfinch 
Lawrence's Goldfinch 
Red Crossbill 
White-winged Crossbill 
Olive Sparrow 
Green-tailed Towhee 
Rufous-sided Towhee 
Brown Towhee 
Abert's Towhee 
Lark Bunting 
Savannah Sparrow 
Grasshopper Sparrow 
Baird's Sparrow 
Le Conte's Sparrow 
Henslow's Sparrow 
Sharp-tailed Sparrow 
Seaside Sparrow 
Vesper Sparrow 
Lark Sparrow 
Rufous-winged Sparrow 
Rufous-crowned Sparrow 
Bachman's Sparrow 

Quiscalus mexicanus 
Quiscalus major 
Quiscalus quiscula 
Molothrus ater 
Molothrus aeneus 
Piranga ludoviciana 
Piranga olivacea 
Piranga flava 
Piranga rubra 
Cardinalis cardinalis 
Cardinalis sinuatus 
Pheucticus ludovicianus 
Pheucticus melanocephalus 
Guiraca caerulea 
Passerina cyanea 
Passerina amoena 
Passerina versicolor 
Passerina ciris 
Spiza americana 
Coccothraustes vespertinus 
Carpodacus purpureus 
Carpodacus cassinii 
Carpodacus mexicanus 
Pinicola enucleator 
Carduelis flammea 
Carduelis pinus 
Carduelis tristis 
Carduelis psaltria 
Carduelis lawrencei 
Loxia curvirostra 
Loxia leucoptera 
Arremonops rufivirgatus 
Pipilo chlorurus 
Pipilo erythrophthalmus 
Pipilo fuscus 
Pipilo aberti 
Calamospiza melanocorys 
Passerculus sandwichensis 
Ammodramus savannarum 
Ammodramus bairdii 
Ammodramus leconteii 
Ammodramus henslowii 
Ammodramus caudacutus 
Ammodramus maritimus 
Pooecetes gramineus 
Chondestes grammacus 
Aimophila carpalis 
Aimophila ruficeps 
Aimophila aestivalis 
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Common name Scientific name 

Botteri's Sparrow 
Cassin's Sparrow 
Black-throated Sparrow 
Sage Sparrow 
White-winged (Dark-eyed) Junco 
Slate-colored (Dark-eyed) Junco 
Oregon (Dark-eyed) Junco 
Gray-headed (Dark-eyed) Junco 
[Mexican] (Yellow-eyed) Junco 
(American) Tree Sparrow 
Chipping Sparrow 
Clay-colored Sparrow 
Brewer's Sparrow 
Field Sparrow 
Black-chinned Sparrow 
Harris' Sparrow 
White-crowned Sparrow 
Golden-crowned Sparrow 
White-throated Sparrow 
Fox Sparrow 
Lincoln's Sparrow 
Swamp Sparrow 
Song Sparrow 
McCown's Longspur 
Lapland Longspur 
Smith's Longspur 
Chestnut-collared Longspur 

Aimophila botterii 
Aimophila cassinii 
Amphispiza bilineata 
Amphispiza belli 
Junco hyemalis 
Junco hyemalis 
Junco hyemalis 
Junco hyemalis 
Juncophaeonotus 
Spizella arborea 
Spizella passerina 
Spizella pallida 
Spizella breweri 
Spizella pusilla 
Spizella atrogularis 
Zonotrichia querula 
Zonotrichia leucophrys 
Zonotrichia atricapilla 
Zonotrichia albicollis 
Passerella iliaca 
Melospiza lincolnii 
Melospiza georgiana 
Melospiza melodia 
Calcarius mccownii 
Calcarius lapponicus 
Calcarius pictus 
Calcarius ornatus 
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Appendix B 

Instructions for Conducting Breeding Bird Survey Routes 

Migratory Nongame Bird Studies 
Patuxent Wildlife Research Center, Laurel, Maryland  20708 

U.S.   Fish  and Wildlife  Service 

STRICT ADHERENCE TO THE RULES IS ESSENTIAL FOR STATISTICAL ANALYSIS OF RESULTS! 

REQUIREMENTS:  It is very important that the observer be familiar with songs, calls 
and visual identification of all species likely to be encountered.  It is advisable, 
even for experienced observers, to learn the less common species on the available 
records and tapes.  Since identification by songs and calls is required, acute 
hearing is extremely important.  An observer with a significant hearing loss 
should consider that this will have a serious negative effect on the results. 

SCOUTING:  Much time can be lost due to closed roads, washed out bridges, and wrong 
turns.  The importance of familiarization with the 50 stops and the proper turns 
before the day of the run cannot be over-stressed.  A scouting trip can save time 
and frustration, especially for first-time observers or on new routes.  First-time 
observers should also try a dry run to get familiar with the technique and the 
forms.  If the route is far away, try 10 or 20 practice stops somewhere closer to 
home. 

WHEN TO RUN ROUTES:  In most States, routes should be run in early or mid-June.  In 
Canada and most bordering States the first week of July can be acceptable.  In the 
desert regions of California, Nevada, Arizona, New Mexico, Texas, and in south Florida 
routes may be run as early as May, at the discretion of the State Coordinators.  In 
general, a date as near as possible to last year's is desirable, but not necessary. 

STARTING:  Start at the marked starting point — do not reverse the route even if the end 
is closer to home.  The starting point is stop number 1. At the proper starting 
time, which is shown on the Starting Time Map included with the packet, start counting 
birds at the marked starting point.  The times shown are 1/2 hour before official 
sunrise.  This map is accurate — use it; local papers and TV stations often give 
incorrect sunrise data.  Be at the starting point early to record weather data and 
odometer readings. 

STOP LOCATIONS:  Stops are supposedly located at 1/2 mile intervals; unfortunately, car 
odometers vary.  The most important point concerning stops is that all 50_  stops 
should be made in exactly the same location from year to year.  If your route map 
has stops marked on it or a list of stop descriptions attached, use those stops 
regardless of what your odometer says unless the marked stops are entirely 
unreasonable — in which case contact this office on the matter.  Please mark the 
stops or make a list If the map has neither — this can be done while scouting. 
The problem of metric odometers makes this a very real necessity.  For new routes 
or unmarked ones, the best approach with a metric odometer is to go 0.8 km for 
every stop.  Two stops (perhaps #17 and #34) may be placed at 0.9 km intervals 
for more precision, but this can be confusing and odometers vary so much as to 
render it unnecessary. Most important — mark the stops and/or make a list, so 
those stops can be duplicated in the future.  If a route problem arises, see the 
section on route problems. 
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COUNTINC:  One and only one observer should count.  Counting should be done from outside 
 Ehe car7~but from a stationary point.  Every bird seen within 1/4 mile and every 

bird heard by the one observer should be counted during the 3 minutes at each stop. 
Do not exceed 3 minutes because you are sure a certain "good bird" is there and not 
calling — it will probably be recorded some other year, and valid negative data are 
as important as positive in this Survey.  Do not stay less or more than 3 minutes. 
ABSOLUTELY NO METHOD OF COAXING BIRDS SHOULD BE USED under any circumstances during 
the 3-minute counting periods.  This means no "spishing" or tape playbacks or any 
other method.  It is crucial that all surveys be done consistently, because the 
goal of the Survey is to establish a comparison index not an actual count or census. 
Birds seen between stops or before and after the three minutes or on scouting runs 
should not be counted, but may be noted in the margin.  Such birds are of some 
interest, but do not spend extra time pursuing them, as it is important to finish 
within the time limit, which should be 4 to 4.5 hours; bird activity changes 
drastically after this time. 

WHICH BIRDS TO COUNT:  Count individuals (except dependent young wherever possible or 
 downy chicks of water and shorebirds) of all species seen or heard during each 3- 

minute period.  Only estimate flocks too large to count in the brief time they are 
seen.  Do not use check marks even for abundant species.  No one will detect all 
birds within hearing or seeing distance.  Hundreds of birds present will not be 
active during each 3-minute count, and you must not try to guess how many you are 
missing.  Report only those birds actually seen or heard during the prescribed 
3-minute stops.  BeTareful not to count any individuals known or strongly suspected 
To have been counted at a previous stop.  Any bird known to be a non-breeder (late 
migrant, injured bird, or summer vagrant) should be included but marked on the 
Summary Sheet as_ such.  Species recorded that are not found on the form should be 
added at the bottom.  Any species unusual in the area, whether it appears on the 
form or not, should be verified by Including some details of the observation. 

RECORD KEEPING:  Using the field sheets provided is highly recommended; spend some time 
getting used to them. Whichever method is used in the field, submit the original 
field sheets.  A word of caution concerning dictating observations to a tape recorder: 
it is risky because the data can easily be lost by one manner of malfunction or 
another. Transferring the data is tedious and also subject to error. Another 
problem is that the tape is technically the original field sheet and it would be 
unreasonable for people to send us tapes.  If you must use a tape recorder, indicate 
so on the assistant line and please be careful. Remember to record weather data at 
start and finish. Take the Summary Sheet along if it helps remind you, or write it 
on theTield Sheets.  Record the start and finish time for each page of the Field 
Sheets and use the small blocks for odometer readings and individual stop times if 
you find it convenient. Use a dark pencil or pen on Field and Summary Sheets. We 
must photocopy or microfilm these records, which is impossible with light images or 
blue ink.  Do not use a felt-tip pen; the ink is not water-proof, hence it smudges, 
washes out easily, and makes corrections difficult. 

ACCEPTABLE WEATHER:  To be comparable, routes must be run under satisfactory weather 
 condition!  good visibility, little or no precipitation, light winds.  Occasional 

light drizzle or a very brief shower may not affect bird activity, but fog, steady 
drizzle, or prolonged rain should be avoided.  Except in those prairie States and 
Provinces where winds normally exceed Beaufort 3, counts preferably should be made 
on mornings when the wind is less than 8 m.p.h. and not taken if the wind exceeds 
12 m.p.h.  If you can walk faster than the wind is blowing, wind conditions are 
very satisfactory. 
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WIND SPEED CODES:  (enter Beaufort Numbers on Summary Sheet, not m.p.h.) 

Indicators of Wind Speed 
Beaufort 
Number 

Wind Speed 
miles per hr. 

0 
1 
2 
3 

Less than 1 
1 to 3 
4 to 7 
8 to 12 

4 
5 

13 to 18 
19 to 24 

Smoke rises vertically 
Wind direction shown by smoke drift 
Wind felt on face; leaves rustle 
Leaves, small twigs in constant motion; 

light flag extended 
Raises dust and loose paper; small branches are moved 
Small trees in leaf sway; crested wavelets on 

inland waters 

SKY CONDITION CODES:  (enter these Weather Bureau code numbers on Summary Sheet) 

0 Clear or a few clouds 4  Fog or smoke   7  Snow 
1 Partly cloudy (scattered) or variable sky    5  Drizzle        8  Showers 
2 Cloudy (broken) or overcast 

ROUTE PROBLEMS:  Scouting of routes should eliminate most last-minute adjustments.  If 
any problems arise, notify this office as soon as possible.  For maximum consistency, 
it is best that an alternative be worked out here that pleases both you and us.  If 
it is not possible to scout a route and a problem arises while running it, remember 
that it is most important to use the same stops in the same order as in previous 
years.  If a detour is necessary, go around and resume on the other side of the 
obstruction, attempting to preserve as many stops as possible.  Do not make new 
stops along the detour unless necessitated by inaccessible sections of road or if 
detouring around will take in excess of an hour.  If a stop is in a dangerous 
location it is acceptable to move it as much as 0.1 mile (forward or backward) or 
put it on a side road.  Counting may be extended by 1 minute at stops with excessive 
traffic noise. This should be restricted to only a few stops; if many stops have 
excessive traffic, notify this office.  In some cases a replacement route will have 
to be drawn up. 

REPORTING RESULTS:  Upon completion of the route, the data should be transferred from 
the Field Sheet to the Summary Sheet; again, use a dark pencil or pen, but not a 
felt-tip marker.  The species total for each of the 5 Field Sheets should be entered 
under the appropriate page total columns on the Summary Sheet.  The sum of these 5 
columns should then be entered in the Total Indiv. column.  The number of stops, 
out of the total of 50, at which each species was seen should be entered in the 
Stops per Spec, column (e.g., if Robins are recorded on 15 different stops out of 
the 50, enter the number 15 in the Stops per Spec, column). Try counting stops 
per species before totalling the Field Sheets to avoid the mistake of counting the 
total column as a stop.  Another way of avoiding this problem is to do the Field 
Sheet total column in a different color ink or pencil from the rest of the Field 
Sheet.  Be sure to count stops on all pages; page 5 often gets missed.  Please double- 
check the transfer of data to your Summary Sheet; we have found that many observers 
inadvertently omit species when transferring.  For this and other reasons we need 
your original Field Sheets.  (If you used the blank Field Sheets they should be 
sent; we are not concerned if they are "soiled"). Copied Field Sheets tend to be 
less accurate than originals.  Be sure to furnish all information requested at the 
top of the Summary Sheet.  Please enter only 1 number or letter per block (except 
the "first name" block) and start the data and starting time entries with a "0". 
Put nothing in the blocks labelled T and C.  Please print plainly because all 
information must be keypunched. Only 12 spaces can be allotted for the observer's 
last name. The one person doing the observing should be the name entered here, 
not the driver or the recorder or the person filling out the summary sheet. 



174 

Married women should use their own initials, not those of their husbands and circle 
the Mrs. title" T^ö" piöple should not observe together and take turns putting each 
other's name in the observer block from year to year.  The 5 original Field Sheets 
(representing 50 stops), 1 Summary Sheet, the starting time map, these instructions, 
and the route map should be sent in the envelope provided to the Migratory Nongame 
Bird Studies, Patuxent Wildlife Research Center, Laurel, Maryland 20708, as soon as 
possible after completion of the count. An extra set of forms is provided for your 
records.  You will want to keep a copy of your data so that you can check the 
computer printout that will be sent at a later date.  If you photocopy your results 
for your files, please return the unused forms. 

ALL FORMS MUST BE COMPLETED AND RETURNED BY JULY _31:  If a route is not run, RETURN THE 
PACKET AS SOON AS POSSIBLE.  If for any reason it should be impossible for you to 
cover your route during the prescribed period, inform the State or Provincial 
Coordinator or this office immediately—a replacement observer may be found. 

PROCESSING OF RESULTS: Upon receipt of the forms the Summary Sheets are checked against 
the Field Sheets, addresses are checked, AOU numbers of write-ins are inserted, and 
continuity and type codes entered. Data from the Summary Sheet are then entered 
onto magnetic tape and run through a computer edit program.  A machine listing will 
be mailed to each observer and a State tabulation will be mailed to each State or 
Provincial Coordinator. A newsletter analyzing continental bird population changes 
will later be sent to each participant.  Data on distribution and comparative 
abundance of individual species are available to research workers on request. 

INCOME TAX DEDUCTION:  Drivers who itemize deductions on their Income Tax Returns may 
make~a deduction for mileage necessary for the scouting and running of official 
Breeding Bird Survey routes.  Currently, the legal amount is 9C per mile, but check 
your 1040 instructions each year; it could change.  Costs of motels, campgrounds, 
meals, etc. involved with the scouting and running of routes are also deductible. 
On the itemized deductions form ("Schedule A"), there is a line for "contributions 
other than cash". This is where the cash value of these items belongs. 

THANK YOU VERY MUCH FOR YOUR PARTICIPATION IN THE BREEDING BIRD SURVEY. 

EQUIPMENT CHECK LIST 

Clipboard 
Pencils (dark lead) 
Forms (field and summary sheets) 
Route map 
Starting  time map 
Binoculars 
Watch with second hand (or timer) 
Gasoline 
Thermometer 

5/3/83 
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Appendix C 

BBS Field Sheet 
OBSERVER'S NAME . 

CANADIAN WILDLIFE SERVICE AND 

U.S.  FISH AND WILDLIFE SERVICE 

FIELD SHEET,  BREEDING BIRD SURVEY 

PROV. 

STATE 
ROUTE NAME /       / 

Mo    Day   Year 
■□ 

Starting Ending 

Time STOP NUMBER                   1   _1 2 3 4 5 6 7 8 9 _0 Total Time 

TIME 

SPEEDOMETER STOP NUMBER _] 2 3 4 5 6 7 S 9 _0 Total 

COMMON LOON   .  .  . SWAINSON'S THRUSH 

GREAT BLUE HERON   . 
GREEN HERON    .... 

GOLDEN-CR.  KINGLET 

RUBY-CR.  KINGLET   . 

AM.  BITTERN    .... 

DUCK CEDAR WAXWING    . . 

YEL-THR.  VIREO .  . . 
SOUTARY VIREO .  . . 

RED-EYED VIREO .  . . 

DUCK 

RED-TAILED HAWK. . 

BROAD-WG.  HAWK    . 

GROUSE WARBUNG VIREO .  . . 

BLK-&-WHT. WARBLER 

GOLDEN-WG. WARBLER 

NASHVILLE WARBLER. 

N. PARULA WARBLER . 

RING-NK.  PHEASANT 

AM. WOODCOCK   . . 

COMMON SNIPE   . . . 

SPOTTED SANDPIPER . YELLOW WARBLER   . . 

MAGNOUA WARBLER . 

BLK-THR. BLUE WARB 

MYRTLE WARBLER   . . 

BLK-THR. GREEN WARB 

HERRING GULL  .... 

RING-BILLED GULL . . 

MOURNING DOVE    . . 

CUCKOO BLACKBURNUN WARB 

CHESTNUT-SD. WARB 

PINE WARBLER   .... 

OVENBIRD  

NO. WATERTHRUSH   . 

CHIMNEY SWIFT . . . 

RUBY-T. HUMMINGBD 

BELTED KINGFISHER   . 

YEL-SHAFTED FUCKER MOURNING WARBLER . 
COM.YELLOWTHROAT 

CANADA WARBLER . . 

AM. REDSTART. . . . 

HOUSE SPARROW . . . 

PILEATED WOODPECKR 

RED- HEADED WDPKR 

YEL-BEL. SAPSUCKER 

HAIRY WOODPECKER 

DOWNY WOODPECKR BOBOUNK  

E. MEADOWLARK. . . 

W. MEADOWLARK  . . 

RED-WG.  BLACKBIRD. 

BALTIMORE ORIOLE . . 

GT. CREST. FLYC. . . 

YEL-BEL. FLYCATCHR 

WILLOW FLYCATCHR BREWER'S BLACKBIRD. 

COMMON GRACKLE . 

BROWN-HD. COWBIRD 

SCARLET TANAGER    . 

CARDINAL  

ALDER FLYCATCHER . 

LEAST FLYCATCHER . 

E. WOOD PEWEE  . . . 

OLIVE-SD. FLYCATCHR 

HORNED LARK   .... ROSE-BR.  GROSBEAK . 

INDIGO BUNTING    . . 

EVENING GROSBEAK  . 

PURPLE FINCH   .... 

PINE SISKIN  

TREE SWALLOW. . 

• BANK SWALLOW   . 

BARN SWALLOW   . 

CUFF SWALLOW  . 

PURPLE MARTIN   . • AM. GOLDFINCH . . . 

RUFOUS-SD.  TOWHEE 

SAVANNAH SPARROW. 

VESPER SPARROW. . . 

SLATE-COL. JUNCO   . 

COMMON RAVEN . 

COMMON CROW   . 

BLK-CAP. CHICKADEE 

WHITE-BR.  NUTHATCH CHIPPING SPARROW    . 

CLAY-COL. SPARROW 

FIELD SPARROW. . . . 

WWTE-THR. SPARROW 
SWAMP SPARROW. . . 

RED-BR. NUTHATCH. 

WINTER WREN   .... 

WREN 

GRAY CATBIRD     . . . SONG SPARROW. . . . 

BROWN THRASHER   . . 

WOOD THRUSH .... 

HERMIT THRUS H . 

Form 3-1« (1970) 
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Appendix D 

BBS Summary Sheet 
CANADIAN WILDLIFE SERVICE AND 

U.S. FISH AND WILDLIFE SERVICE 

SUMMARY SHEET,  BREEDING BIRD H'lWlT 

STATE-PROV. 61 
ROUTE  NO. 087 
ROUTE   NAME INLET 
COORDINATES 43^.3-07'i'.7 
STRATUM 2b 

(91) TOTAL SPECIES 1*31 ftl c   j ^j   (39) 

ASSISTANT: fAyf^t    SullocW.  
Dr.   Mr. jCfo Min   (circle one) 

I VWfae 1 Al 
OUSEHVER (please print) 

^IWIRIEINIMIT 

use DMii NUMBCIS-ONE DICH n* »LOCK 

Start                          Finish 

(42)TEMP. (F) 

(46JWIND SPEED 

(48)SKY 

5 9\ 7 _6J 
0 

1 
1 
1 

(50)DATE|O^6I O; 81 S:OI 
Month         Diy             Year 

(«)TiMt|ol*l5|O||0l8l5|S| 
Start                                  Finish 

(65) (69) (72) (75) («) (81) (84) (68) 

Species AOU Pane Torali Total 
Indiv. 

Stops 

per 
Spec. 1 2 3 4 5 

| ■? ;> ;t 
1 i i 

AM.  KESTREL   ....     360 

214 

273 / | 3. il, 

SPOTTED SANDPIPER.     263 

/ 'J- 1 
f T i 

a Pi I 
/ 1 i 

/ I 1 
1 1 / ■». i 

PILEATED WOODFECKR  405 

| ^ ?. P. ■% C. 
HAIRY WOODPECKER.     393 1 . 1 

1 | ^ a. / ■p- 3 :\ 
f ■a. a 5 / I / / » * 

ALDER FLYCATCHER .  4663 f 1 1 
LEAST FLYCATCHER .     467 3 T ■? in F 
E. WOOD PEWEE ...    461 a. | 3 3 
OLIVE-SD.FLYCATCHR 459 / f 1 1 

TREE SWALLOW. ...     614 »f » i $ |S is 
1» IÄ I 

ROUGH-WG,SWALLOW   611 

BARN SWALLOW   ...    S13 to * /a 30 t> 
CLIFF SWALLOW  ...     612 *f t- 1 

jt a. a a. ?, \o 10 

COMMON CROW  ...     4H6 ? * fe Ifc IS 

BLK-CAP.CH1CKADEE     135 1 i ■? a. II « 
WMTE-BR.NUTHATCH  127 9. 9- a, a. 1 3 3 

i 1 1 
a 3 H f ( •5 a fl 4 

V ?. 1 a, i a t 
i i & a. 

?l \o •? f- V $+ ■>* 

to < r ■x A a. 15 
HERMIT THRUSH. . .    759 i f 3. 

(65)    (69)   (76)   (75)   (78)   (§1)   (64)      (S3) 

Species AOL) Page Totah Total 
Iiuliv. 

per 

Spec 1 2 3  1« s 
I 1 >. > 

f, T ■J ■» Y ai 10 

GOLDEN-CR. KINGLET     74B 

RUBY-CR.  KINGLET. .     74« 
lo ",» \i » 
90 /? I 3lr fa 

YELLOW-THR. VIREO.    62H 

7 a «f t 
1" t- a* Y ,0 'tR <K> 

WARBUNG VIREO, . . 627 
636 A a 4- t 

1 a 3 3 
YELLOW WARBLER   . .     652 2. ?. it + 
MAGNOLIA WARBLER.     657 1 T A <f 5 
CAre MAY WARBLER .     650 
BLK-THR. BLUE WARB.     654 a ft + * 

-\ JL i 4i f 
BLK-THR.GREEN WARB   667 i 1 >\ 4 
BLACKBURNIAN WARB     662 •a. A a H- 

% If ", t * 18 1» 
BAY-BR. WARBLER . .     66U 

9, 1 ?■ I t •.* 1* 
NO. WATERTHRU5H .     675 I 1 1 
MOURNING WARBLER.     679 I i 9, » 
COM.YELLOWTHROAT   6Ö1 ■>! «t 'i 1 * II Id 
CANADA WARBLER .  .     6B6 * 3 3 

■f * », v !<• 1*. 
s 5 1 
> a * JL 

E. MEADOW LARK.  . .     501 3. 9, 3. 

If) ( S9 t t1 J» 
BALTIMORE ORIOLE. .     507 I / / 3 3 
BREWER'S BLACKBIRD.     510 

IO «j ■> '^ /o 
BROWN-HD.COWBIRD     495 rr 1 4 i li ■J 

> 1, 1 i "J (. 
ROSE-BR.GROSBEAK   .    595 I t 1 a fi b 

1 1 1 3 ? 
EVENING GROSBEAK  .    514 

?. a, •J 1, 5 

1 H •} + It /e 
RED CROSSBILL ....     521 

RUFOUS-SIDE TOWHEE    587 1 J * a- 
A A 1 

SLATE-COLOR JUNCO.    567 ■3, 1 ■*» s 
CHIPPING SPARROW. .     560 •> H- ■> 1 ^ IT 19 
CLAY-COLOR SPARROW   561 

1 i» S » 
10 9- 4, % $ a» f« 5 a 9. 

1 ? i fl ; Ife '?■ 
VMUQ 0ML. . .   _ 1 1 r 

— 

MAILING ADDRESS^ ?2\ PkaiuopopU LOK«, R'urJ^ww^ M.Y.     zip c„d« 13988 

USE ONLY DARK PENCIL OR DARK INK ON THIS FORM - NO FELT TIPS! 
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Appendix E 

New Method of Computing Long-Term Trends 

The average annual proportional change (trend) is 
calculated for each route using linear regression to 
estimate the slope of the logarithmic transformed an- 
nual counts. In other words, for each route we 
estimate b in the model Cy = ab? ey by taking log- 
arithms and obtaining a least squares fit to the model 
In (Cy) = In (a) + y In (b) + In (e^,). Here Cy is the 
count of birds in the yth year, a is the estimated inter- 
cept parameter (not used), b is the estimated trend, 
and ey is the error term (deviation from the line). 

These route estimates are combined to estimate the 
population trends for physiographic strata, States 
and Provinces, regions, and North America, using 

t = Z,b w /Ew 
r   r    r r    r 

where 

w. 

= estimated trend on logarithmic scale 
for strata, State or Province, region, 
or continent, 

= estimated trend on rth route on loga- 
rithmic scale [ln(Z>)], and 

= weight for the reroute. 
The weight wr is the product of the following factors: 
(1) Relative area represented by each route. This is 
done so that equal areas will have equal weight if 
other factors are the same. This avoids implicitly 
weighting an area by the number of volunteers who 
are available to run routes. This factor is defined as 
(M/Nri) where M is the area of the State or Province 
within the physiographic stratum containing the rth 

route, N is the area of the strata, State or Province, 
region, or continent, and n is the number of routes in 
the M area. 
(2) Abundance expressed as the geometric mean 
count on each route, to allow estimation of the trend 
of the total population of the species. The population 
trend in an area with a high bird population has a 

greater impact on the total population trend than 
does the trend in an area with a low bird population. 
To avoid problems with zero counts, we define the 
geometric mean as [iry (Cy+0.5)]yP-0.5 where Cy is 
the count on the r'h route in the yth year, and there 
are/? annual counts. 
(3) The number of years of data for each route 
and the spacing of these years, using the quantity 
\(m — \) EJyiy-y)2]05, which is approximately pro- 
portional to the reciprocal of the variance of the esti- 
mated trend on the rth route. Here iy = 1 if the route 
was run in the yth year and = 0 if not, y = Zjyy/Tljy 
is the mean of the year indices, and v = 1,2,. . . ,/wis 
the index to the years. This factor has the effect of 
reducing the variance of the estimated trends. Esti- 
mated trends based on many years of data receive 
higher weight because they are more reliable. The 
quantity EJy(y-y)2 is the sum of squared deviations 
of the year indices in which the route was run. This 
gives more weight to widely spaced annual observa- 
tions because a larger difference would be expected in 
a bird population subjected to a consistent rate of 
change. 

The weighted estimates for physiographic strata, 
regions, and North America are back transformed 
from the logarithmic scale, compensating for the 
bias inherent in the transformations. Because the ex- 
pected value of the lognormal distribution is exp 
(ji + 0.5 a2), we use /' = exp (t - 0.5v(t)) as our 
estimate of the trend in the original scale where v(/) is 
the estimated variance of t, and p and a2 are the mean 
and variance of the lognormal distribution. Vari- 
ances are calculated using the jackknife method 
(Geissler and Noon 1981). 

Routes that have been run only one year are not in- 
cluded in the trend analysis because a rate of change 
cannot be calculated for these routes. 
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Appendix F 

Reference List of Published Maps Showing Relative Abundance 

The purpose of this list is to provide easy reference 
to the maps published in this report, to previously 
published maps based on BBS data, and for compar- 

ison, to quantitative maps based on Christmas Bird 
Counts. References cited herein are listed at the end 
of this Appendix. 

Species Breeding Winter Species Breeding Winter 

Loons 
Common Loon 
Arctic Loon 
Red-throated Loon 

Grebes 
Horned Grebe 
Eared Grebe 
Western Grebe 
Pied-billed Grebe 

Pelicans 
White Pelican 
Brown Pelican 

Cormorants 
Great Cormorant 
Double-crested Cormorant 
Olivaceous Cormorant 
Brandt's Cormorant 
Pelagic Cormorant 

Anhinga 
Anhinga 

Frigatebird 
Magnificent Frigatebird 

Herons 
Great Blue Heron 

Green Heron 
Little Blue Heron 
Cattle Egret 
Common Egret 
Snowy Egret 
Louisiana Heron 
Black-crowned Night Heron 

Ibises 
Glossy Ibis 
White-faced Ibis 
White Ibis 

Swans and Geese 
Whistling Swan 
Canada Goose 

B 17 Brant B45 

B 18 Black Brant B46 

B 19 White-fronted Goose B47 

Blue Goose B49 

B20 Ducks 
B21 Mallard B50 

B22 Mexican Duck B 51 

B23 Black Duck B 52 

Mottled Duck B 51 

Gadwall B53 
B 24 

Pintail B54 
B 25 Green-winged Teal B55 

Blue-winged Teal B56 

B26 Cinnamon Teal B57 

B27 American Wigeon B 58 

B28 Shoveler B59 

B29 Wood Duck B60 

B30 Ring-necked Duck B61 

Canvasback B62 

B 31 Greater Scaup B63 

Lesser Scaup B 64 

Common Goldeneye B 65 
B32 Barrow's Goldeneye B66 

Bufflehead B67 

B33, Oldsquaw B68 

AB 26:538 Common Eider B 69 

B 34 White-winged Scoter B 70 

B35 Surf Scoter B71 

B36 Black Scoter B72 

B37 Hooded Merganser B73 

B38 Red-breasted Merganser B74 

B39 Vultures 
B40 Turkey Vulture B75, 

AB 25:956 

B41 Black Vulture B76 

B41 California Condor B76 

B42 Kites, Hawks, and Harriers 
White-tailed Kite B77 

B43 Goshawk B78 

B44 Red-tailed Hawk B79 
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Species Breeding Winter Species Breeding Winter 

Red-shouldered Hawk B80, Ring-billed Gull B 122 
AB 26:539 Mew Gull B 123 

Rough-legged Hawk B81 Laughing Gull B 124 
Ferruginous Hawk B82 Bonaparte's Gull B 125 
Harris' Hawk B83 Heermann's Gull B 126 
Bald Eagle B84 Black-legged Kittiwake B 127 
Marsh Hawk B85, Gull-billed Tern B 128 

AB 26:540 Forster's Tern B 129 

pVilpnnc Common Tern B 130 

Prairie Falcon B 86 Royal Tern B 131 

American Kestrel B87 Caspian Tern B 132 

Ouail Skimmer 

Bobwhite                                SSR 102:24 (east) Black Skimmer B 133 

Cranes Doves 

Whooping Crane B88 
Mourning Dove SSR 124:33 

Sandhill Crane B 89 Cuckoos 

Coot Black-billed Cuckoo SSR 124:34 

American Coot B90 Owls 

Plovers Snowy Owl B 134 

Semipalmated Plover B91 
Burrowing Owl B 135 

Piping Plover B92 Goatsuckers 
Snowy Plover B93 Chuck-will's-widow SSR 124:35 
Wilson's Plover B 94 Swifts 
Mountain Plover B94 Chimney Swift SSR 124:36 
Killdeer B95 
Black-bellied Plover B96 Hummingbirds 

Anna's Hummingbird AB 26:541 
Sandpipers 

Ruddy Turnstone B97 Woodpeckers 

Black Turnstone B98 Yellow-shafted Flicker SSR 124:37 

American Woodcock B99 Red-shafted Flicker SSR 124:38 

Common Snipe B 100 Red-bellied Woodpecker SSR 102:26 (east) 

Long-billed Curlew B 101 Flycatchers 
Eastern Kingbird Spotted Sandpiper 

Willet 
B 102 
B 103 

SSR 124:39 
Western Kingbird SSR 124:40 

Greater Yellowlegs 
Lesser Yellowlegs 
Knot 

B 104 
B 105 
B 106 

Scissor-tailed Flycatcher 
Great Crested Flycatcher 

SAB 6:40 
SSR 124:41 

Acadian Flycatcher SSR 124:42 
Purple Sandpiper B 107 Eastern Wood Pewee R&V 1974:173 
Least Sandpiper 
Dunlin 

B 108 
B 109 

Western Wood Pewee R&V 1974:173 

Short-billed & Long-billed Larks 
Dowitchers B 110 Horned Lark SSR 124:43, 

Semipalmated Sandpiper B 111 R&V 1974:174 B 136 
Western Sandpiper B 112 
Marbled Godwit B 113 Swallows 

Sanderling B 114 Barn Swallow R&V 1974:175 

Avocet and Stilt Jays, Magpies, and Crows 

American Avocet B 115 Blue Jay RB&G, SSR 124:44 

Black-necked Stilt B 116 Steller's Jay 
Scrub Jay 

RB&G 
RB&G 

Gulls and Terns Black-billed Magpie RB&G 
Glaucous-winged Gull B 117 Yellow-billed Magpie RB&G 
Great Black-backed Gull B 118 Common Raven RB&G B 137 
Western Gull B 119 White-necked Raven RB&G B 138 
Herring Gull B 120 Common Crow RB&G B 139 
California Gull B 121 Fish Crow RB&G B 141 
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Species Breeding Winter 

Pinyon Jay RB&G 
Clark's Nutcracker RB&G 

Titmice, Verdins, and Bushtits 
Black-capped Chickadee RB&G 
Carolina Chickadee RB&G, SSR 124:45 
Mountain Chickadee RB&G 
Chestnut-backed Chickadee RB&G 
Tufted Titmouse RB&G, SSR 124:46 
Black-crested Titmouse RB&G 
Plain Titmouse RB&G 
Bridled Titmouse RB&G 

Verdin RB&G 

Bushtit RB&G 

Nuthatches 
White-breasted Nuthatch RB&G 
Red-breasted Nuthatch RB&G 
Brown-headed Nuthatch RB&G, SSR 124:47 

Wrentit 
Wrentit RB&G 

Dipper 
Dipper RB&G 

Wrens 
House Wren RB&G 
Winter Wren RB&G 
Bewick's Wren RB&G 
Carolina Wren SSR 102:27, 

SSR 124:48, RB&G 
Cactus Wren RB&G 
Long-billed Marsh Wren RB&G 
Short-billed Marsh Wren RB&G 
Canyon Wren RB&G 
Rock Wren RB&G 

Mockingbirds and Thrashers 
Northern Mockingbird RB&G, 

SSR 102:28 (east)    AB 26:542 

Gray Catbird RB&G, 
SSR 124:49 

AB 29:603 

Brown Thrasher RB&G, SSR 124:50 
Bendire's Thrasher RB&G 
Curve-billed Thrasher RB&G 
California Thrasher RB&G 
Le Conte's Thrasher RB&G 
Crissal Thrasher RB&G 
Sage Thrasher RB&G 

Thrushes 
American Robin RB&G                            B 142 

Varied Thrush RB&G                        AB 26:541 

Wood Thrush RB&G, SSR 124:51 
Hermit Thrush RB&G 
Swainson's Thrush RB&G 

Veery RB&G 
Eastern Bluebird RB&G, SSR 124:52, 

S 
RB&G Western Bluebird 

Species 

Mountain Bluebird 
Townsend's Solitaire 

Breeding Winter 

RB&G 
RB&G 

Pipits 
Water Pipit AB 26:543 

Starlings 
Starling D7 B 143 

Vireos 
Red-eyed Vireo SSR 124:53 
Warbling Vireo SSR 102:29 (east) 

Wood Warblers 
Prothonotary Warbler SSR 102:30 (east) 

Northern Parula SSR 124:54 
Yellow-throated Warbler SSR 124:55 

Pine Warbler SSR 124:56 

Prairie Warbler SSR 124:57 

Weaver Finches 
House Sparrow R 1973:8 AB 29:611 

Meadowlarks, Blackbirds, and Orioles 
Eastern Meadowlark SSR 124:58 B 144 

Western Meadowlark B 145 
Yellow-headed Blackbird B 146 

Red-winged Blackbird D4 B 147 

Tricolored Blackbird B 148 

Orchard Oriole SSR 102:31 (east) 
Rusty Blackbird B 149 
Brewer's Blackbird B 150 

Boat-tailed and Great-tailed 
Grackles B 151 

Common Grackle E 1971:353-354, D 5 B 152 

Brown-headed Cowbird D6 B 153 

Bronzed Cowbird B 154 

Tanagers 
Scarlet Tanager SSR 124:59 

Grosbeaks, Finches, Sparrows, and Buntings 
Cardinal SSR 124:60 
Blue Grosbeak SSR 102:32 (east) 

Dickcissel SSR 124:62-63, 
R&V 1974:177 

Evening Grosbeak AB 26:545 

House Finch SSR 124:61, 
SAB 6:39 AB 36:347 

American Goldfinch AB 29:609 

Rufous-sided Towhee SSR 102:33 (east), 
SSR 124:64 AB 26:544 

Grasshopper Sparrow SSR 102:34 
Le Conte's Sparrow AB 29:604 

Chipping Sparrow AB 29:605 

Field Sparrow SSR 124:65 
Black-chinned Sparrow AB 29:604 

Harris' Sparrow AB 26:546 

White-crowned Sparrow AB 29:606 

White-throated Sparrow AB 29:607 

Swamp Sparrow AB 29:608 

Song Sparrow SSR 102:35 
Lapland Longspur B 155 

Snow Bunting B 156 
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Appendix G 

BBS Cooperators 

We are most grateful to all of the following 
observers who conducted Breeding Bird Survey 
counts during the period 1965-1979. An asterisk (*) 
marks those to whom very special thanks are due for 

conducting 10 or more routes during this period. We 
extend our apologies to any observers who may have 
been inadvertently omitted from this list. 

Alabama: 
R. E. Ambrose*, J. R. Bailey, M. F. Baker, R. D. 

Bates*, M. L. Bierly, M. E. Bitter, O. E. Cathey*, 
A. S. Chambliss, P. F. Chandler, B. H. Chapman, 
C. D. Cooley, J. B. Couch, W. F. Coxe*, R. M. 
Creel, J. L. Dorn*, J. A. Dougherty, C. D. Duncan, 
J. L. Dusi, R. D. Dusi*, H. M. Einspahr, W. A. 
Friday, M. W. Gaillard*, M. L. Hanahan, J. H. 
Hancock, R. W. Havard, R. E. Hayward, Jr., D. C. 
Holliman*, V. D. Home*, D. J. Hulsey, J. M. 
Imhof, T. A. Imhof*, G. D. Jackson, H. H. 
Kittinger*, F. F. Lynn, W. R. Maner, M. L. Mattis, 
C. E. Mctyeire, M. E. Miller, B. S. Pate, J. V. 
Peavy, Jr.*, R. R. Reid, Jr.*, R. J. Remy, Jr.*, 
M. L. Robinson*, D. T. Rogers, Jr.*, J. W. 
Shepherd, J. A. Shirah, R. W. Skinner*, E. B. 
Sledge, I. F. Snead*, H. R. Stewart, C. W. 
Summerour*,   H. B.   Thigpen,   J.   C.   Thompson, 
D. H. Turpin, J. A. Tyson, Jr.*, R. E. Waters, 
T. L. Weems, B. H. Winn, H. H. Wright*, B. F. 
Young. 

Alaska: 
R. I. Lanse, D. T. Lee, D. K. Porter, C. S. 

Robbins, F. Vincent, J. D. Webster. 

Alberta: 
D. A. Banasch, D. A. Boag, R. J. Bouchard, B. J. 

Bulmer, H. Campbell, L. N. Carbyn, E. Craig, P. R. 
Demulder, R. H. Donaghey, M. V. Dwyer, M. E. 
Dyer, D. M. Ealey, R. Ebel, C. B. Ellis, A. J. 
Erskine, W. H. Finlay, L. L. Goulden, G. M. 
Greenlee*, B. Haig, W. E. Hall*, I. R. Halladay*, 
M. F. Hennie, G. L. Holroyd, J. H. Horton*, O. G. 
Hoyme,  B. M.  Johnson, H.  Johnson, B.  Jones, 

C. E. King, J. S. Kinnaird, V. A. Lang, D. H. 
Lockhart, L. M. Lohr*, S. Lunn, W. E. McKay, 
W. G. McKay, M. K. McNicholl, W. R. Mennie, 
J. M. Minty*, L. M. Neary, R. A. Owens, J. L. 
Park*, L. Pilarski, R. A. Richards, H. Ritz, 
A. Roberts, H. C. Schüler*, W. H. Sharp, P. F. 
Sherrington, J. A. Shier, H. Sivyer, A. R. Smith, 
H. C. Smith, W. Smith, R. W. Turner, H. Vander 
Pol, T. W. Waters, W. C. Weber, D. V. Weseloh, 
G. U. White, W. Wiebe, A. N. Wiseley, J. W. 
Wolford. 

Arizona: 
W. L. Anderson, G. T. Austin, R. P. Balda, G. D. 

Bauer, R. R. Böttcher, R. C. Bradley*, S. R. Bürge, 
S. W. Carothers, R. L. Cunningham, S. R. 
Demaree*, R. B. Deuel, B. D. Edgar, S. B. Furniss, 
K. E. Franzreb, J. R. Haldeman, W. I. Harrison*, 
S. P. Hedges, J. B. Helvie, J. E. Hildebrand, C. R. 
Hungerford, R. R. Johnson, D. T. Lee*, S. E. 
Liston, H. U. Longstreth, D. E. Meyer, N. R. 
Middlebrook, G. S. Mills, R. E. Norton, S. E. 
Olson, G. Robinson, W. G. Roe, S. M. Russell, E. J. 
Schneider, A. R. Severson, N. J. Sharber, F. H. 
Sillick, E. L. Smith, S. S. Spitler, S. H. Spofford, 
W. R. Spofford, D. F. Stotz, S. B. Terrill, R. L. 
Todd*, K. E. Tolonen, C. S. Tomoff, J. P. 
Tramontano, V. L. Vesterby, C. E. Viers, R. A. 
Wilt, R. A. Witzeman. 

Arkansas: 
C. R. Amason, I. T. Beach*, B. W. Beall*, J. J. 

Brown, J. R. Brown, H. D. Bruner, F. L. Burnside, 
G. T. Clark, G. W. Click, W. J. Clingan, B. B. 
Coffey, Jr., A. Ellis, E. P. Floyd, M. W. Forestiere, 
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T. L. Foti, J. A. Gallahey, C. L. Gardner*, G. R. 
Graves, M. J. Greene, E. M. Halberg, E. L. 
Hanebrink*, V. W. Howe, A. P. Huenefeld, D. R. 
Hunter, D. A. James, F. C. James, R. L. Jamison, 
R. M. Jenkins, A. A. Johnson, D. M. Johnson, 
E. M. Johnston, C. H. Johnston, R. T. Kirkwood, 
S. S. Lacy*, N. Lavers, J. T. Logan, Jr.*, C. Mills, 
P. A. Money, H. L. Parker, J. W. Parker, M. D. 
Parker, A. F. Posey, C. R. Preston, V. B. Scarlett, 
H. H. Shugart, Sr.*, K. L. Shugart*, K. G. Smith, V. 
G. Springer, J. E. Stern*, B. L. Tedford, F. D. 
Thomas, R. L. Watson, J. D. Wenger, C. F. 
Williamson, T. B. Wilson*, J. L. York. 

British Columbia: 
T. H. Bates, D. Beacham, J. E. Beck, K. R. 

Beckett, S. R. Belsom, W. M. Bennie, C. S. Burne, 
J. K. Caldwell, R. W. Campbell*, R. J. Cannings, S. 
G. Cannings, R. J. Chapman, J. Comer, G. S. 
Davidson, S. K. Davis, N. K. Dawe, M. E. Egely, 
H. P. Erickson, A. J. Erskine, F. Frank*, J. Grant*, 
A. Gross, F. Guillon, K. J. Hall, D. F. Hatler, 
D. Hearn, P. S. Henderson, W. H. Hesse, J. H. 
Holman, P. J. Holman, H. Hosford, R. R. Howie, 
J. G. Ireland, T. S. Jacobson, C. H. Jarosch, C. C. 
Kelly, F. I. King, I. A. King, R. W. Knapton, D. F. 
Koenig, R. Langdale-Smith, J. P. Lewis, A. R. 
Luck, J. W. Mack, M. E. Mack, T. P. Mackenzie, 
M. E. MacPherson, C. J. McGhee, M. K. 
McNicholl, J. L. McWhirter, W. J. Merilees, M. R. 
Morrell, D. C. Munro, W. D. Munro, W. P. Neily, 
S. M. Pollard, G. A. Poynter, W. Pustey, L. J. 
Rankin, A. L. Roberts, J. P. Sargeant, M. A. 
Schouten, M. G. Shepard, E. Sing, L. Smedley, 
D. G.  Smith,  J. Stainer,  T.  Stevens,  D.  Stirling, 
E. M. Tait, H. A. Telosky,  P. A.  Vankerkoerle, 
F. M. Vyse, J. D. Waite, R. P. Walker, P. R. Ward, 
W. C. Weber, J. D. Webster, R. Westendorp, M. V. 
White, L. E. Withers, J. Woodcock. 

California: 
W. G. Abbott, C. L. Adams, N. Adams, P. H. 

Allen*, A. B. Altaian, J. G. Alton, W. R. 
Amundsen, D. A. Anderson, J. W. Anderson, M. P. 
Anderson, L. B. Argante, K. A. Axelson, K. E. 
Ayers, C. H. Baker, A. Baldridge, E. Banstorp, 
M. J. Barber, R. A. Barnes, T. E. Barnhart, C. W. 
Barrows, R. D. Bauer, B. B. Berton*, L. Bevier, 
E. W. Bigler, L. C. Binford, R. Blondeau, 
V. Blondeau, C. Bloom, G. L. Bolander, J. C. 
Borneman, E. M. Bowen, D. W. Bradley, R. A. 

Bradley, M. R. Bramwell, J. D. Brandt, T. K. Braun, 
H. M. Brodkin, R. C. Brown, D. Bullion, S. E. Burr, 
B. Burridge, J. Butler, A. M. Camarena, E. P. 
Camilleri, J. A. Carson, E. P. Chamness, T. A. 
Chandik, O. L. Clarke, G. L. Clifton, W. C. Clow, 
H. L. Cogswell, P. T. Cole, P. R. Coleman, C. T. 
Collins, G. Commeau, R. A. Connors, K. R. 
Conrad, L. C. Cook, R. R. Copper, V. P. Coughran, 
A. M. Craig*, S. L. Dennis, D. F. Desante, P. J. 
Detrich, B. E. Deuel, S. A. Dudley, A. L. Edwards*, 
C. G. Edwards, R. D. Ekstrom, J. O. Ellis, R. A. 
Erickson, S. H. Ervin, R. E. Escano, M. U. Evans, 
H. Farley*, J. M. Finkbeiner, E. L. Fisher, T. D. 
Fitzer, J. W. Flavin, Jr., L. D. Ford, J. P. Foster, 
A. E. Fries*, D. H. Fry, Jr.*, D. A. Gaines, D. P. 
Garber, K. L. Garrett, B. H. Gerow, R. H. 
Gerstenberg, W. O. Gielow, C. K. Golden, A. W. 
Gralapp, L. W. Gralapp, D. A. Greenberg, 
J. Greenberg, R. S. Greenberg, C. P. Greening, 
W. E. Grenfell, J. Guggolz*, R. D. Haines, J. H. 
Hall, J. E. Hamernick, D. F. Hanes, A. Hansen, 
R. B. Hansen*, D. V. Harper, W. E. Harper, S. W. 
Harris*, T. S. Heindel, D. S. Helmer, J. G. 
Hewston*, R. W. Hill, C. L. Himmel, J. Q. Hines, 
O. T. Holtzclaw, J. H. Hornstein, R. J. Houser, 
B. Jenner, L. Jenner, K. F. Johnson, S. S. Jue, 
R. M. Jurek, S. G. Kahler, S. A. Kelso, D. H. 
Kilfoil, G. W. King, J. L. Kinsey, J. L. Kline, G. C. 
Kobetich, O. J. Kolkmann, W. Kuehn, J. Lane, 
J. M. Langham, A. M. Lapp, S. A. Laymon, H. R. 
Leach, R. J. Lederer, E. S. Lennon, R. R. Levalley, 
P. V. Leveque, P. Lindley, S. E. Liston, A. R. 
Longhurst, R. K. Loveless, R. K. Loveless, I. P. 
Ludlum, W. J. Luke, C. R. Lyons, C. J. Mack, 
R. D. Mallette, R. G. Mancke, L. S. Mangan, T. D. 
Manolis*, M. L. Mans, B. W. Massey, C. R. 
McCreight, N. R. Mclntosh, E. J. McNeil, C. W. 
Meister, W. C. Mertz, F. J. Michny, L. E. Millar, 
J. S. Miller, J. O. Mills, J. F. Milton, R. E. Moore, 
S. S. Moorhouse, A. G. Morley, J. Morton, G. G. 
Mugele, N. E. Müller, R. A. Naffziger*, G. P. 
Nielsen, G. A. Nixon, K. E. Nolan, J. R. Northern, 
L. R. Nygren, L. R. O'Keefe, E. J. O'Neill, B. D. 
Parmeter, J. E. Parmeter, R. C. Payton, E. A. 
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S. P. Thompson, D. V. Tiller, A. M. Ward*, H. P. 
Wisner*, C. F. Zeillemaker. 

Pennsylvania: 
R. B. Allen, T. C. Andres, G. R. Andrews, R. B. 

Angstadt*, R. E. Ashton, J. R. Baxter*, R. K. Bell*, 
M. S. Bender, R. Bergner, L. H. Beyer, W. K. 
Bigger*, R. C. Bollinger, D. D. Boone, D. L. 
Bordner*, A. Brady, C. T. Brightbill, S. S. Bubb, 
J. P. Bücher, D. Bystrak*, J. G. Chase, M. Claster, 
R. W. Condee, A. E. Conway, R. E. Cook*, E. C. 
Cowden, D. Cutler, L. A. Daniels, D. E. Davis, 
H. H.  Dawkins,  Jr.,  G.  R.  Deisher, W.  L.  Del 
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Grande, A. R. Denny, E. C. English, W. R. Faust, 
H. R. Ferguson*, A. L. Fetters, S. E. Flaugh, J. B. 
Foreman, E. C. Franks, D. B. Freeland, R. F. Frock, 
J. K. Gabler*, M. A. Geibel, R. H. Gordon, C. E. 
Gottschall*, B. M. Grace*, J. Grantham, R. S. 
Greider, T. J. Grisez*, A. Hallenbeck, H. E. Hays, 
Jr., C. F. Hazlett*, D. S. Heintzelman, P. D. Hess, 
W. L. Highhouse*, D. E. Hoffmaster, D. W. 
Holmes*, P. L. Hurlock*, W. D. Igoe, H. E. 
Johnson*, D. K. Jolley, A. D. Jones, H. R. Jones, 
M. V. Jones, J. D. Juriga, R. C. Keller*, P. A. 
Kennedy*, B. F. Kita, M. K. Klimkiewicz, R. C. 
Kray, W. R. Lane, R. C. Leberman, R. F. 
Leberman, F. L. Lowden, R. M. Ludwig, S. S. 
Ludwig, S. J. Mallanson, Jr., J. E. Markert, N. P. 
Martin, T. E. McGary, A. G. Mehring, C. E. 
Montgomery*, F. B. Moody, J. W. Morgan, M. H. 
Morgan, I. R. Morrin, C. A. Mullin, T. M. 
Mutchler, K. E. Niewoehner, D. L. Ostrander*, 
R. M. Patterson, D. W. Pattison, B. W. Pomrenke, 
W. H. Potter, H. C. Putnam, Jr.*, W. F. Rahn, 
R. C. Raible*, L. D. Reddinger, W. W. Reid*, E. J. 
Reimann, R. F. Ribinski, G. E. Rider, E. H. Rigby, 
E. H. Rigby, III, R. G. Sagar, M. R. Schantz, P. W. 
Schwalbe*, A. R. Schweinsberg, R. L. Scudder, 
W. F. Scudder, R. H. Sehl*, E. M. Sharp, L. L. 
Signarovitz, H. P. Sillett, M. M. Simons, Jr., S. W. 
Sinderson, D. L. Smeltzer, M. J. Spence*, M. L. 
Stapleton*, E. Starr, D. W. Steadman, D. K. 
Steffey*, M. G. Steffy, Jr.*, O. K. Stephenson*, 
P. B. Street*, J. H. Stull, R. C. Tasker, H. W. Todd, 
B. D. Transue, J. P. Trego, J. L. Vanemon, R. M. 
Vanscoy, D. F. Vollant, R. F. Waechter, M. W. 
Waite, F. W. Watkins*, G. M. Weaver, L. Willard, 
C. D. Williams*, R. H. Williams, R. H. Wilson, 
A. Winton, D. S. Wood, G. B. Young, C. J. 
Zenisek, A. C. Zenke. 

Prince Edward Island: 
A. J. Erskine, J. C. Hooper, H. W. Johnston, 

S. Lunn, A. A. Maclean, B. L. Maclean, K. Martin, 
G. I. Mason, B. C. Pigot, M. L. Thomas*, S. E. 
Vass, M. L. Willms, J. A. Wright. 

Quebec: 
G.   Allaire,   C.   Bedard,   R.   Bisson,   P.   Blain, 

B. Blanchet*, P. Boily. A. B. Bouchard, J. Boulva, 
J. M. Bouvier, C. Brassard, C. C. Briere, F. M. 
Brigham*, P. W. Browne*, J. Burton, R. Cayouette, 
S. R. Clayden, F. Cloutier, R. Cote, A. Cyr, 
N. David, J. DeMarre, J. L. Des Granges, P. Ducas, 

P. D. Dupuy, A. J. Erskine*, R. A. Foxall, K. E. 
Freemark, W. Gaboriault, M. Gaudet, J. Gauthier, 
Y. G. Gauthier, G. Gendron, J. Gerraro, C. Griere, 
F. Hamel*, G. R. Hanes*, G. Harvey, C. Lacroix, 
P. Laporte, J. Larivee, J. M. Larouche*, M. L. 
Larrivee, Y. L. Lauziere, H. Lavoie, F. Leduc, 
J. Legris, R. Lepage*, B. D. MacTavish, M. W. 
Mclntosh*, H. L. Mead, G. M. Michaud, G. H. 
Montgomery*, J. F. Munro, R. Ouellet*, J. R. 
Pelletier, J. L. Piuze, J. Roberge, F. Robichaud, 
J. Rocheleau, G. Samson, M. D. Spencer, J. B. 
Steeves, M. Suprenant, R. Tanguay, R. Taylor, 
T. W. Thormin, C. Tremblay, S. Wendt, J. Wright*, 
R. F. Yank. 

Rhode Island: 
J. C. Bryan, R. A. Conway, M. G. Davenport*, 

L. O. Gardner, K. B. Kinsey, F. Perry, A. D. Wait, 
R. E. Woodruff. 

Saskatchewan: 
W. Anaka, P. L. Beckie, M. Belcher*, M. I. 

Carlson, E. M. Casson, A. J. Erskine, E. Gardiner, 
W. R. Gemmell, J. B. Gollop, J. M. Harris, W. C. 
Harris*, J. D. Hayward, D. G. Hjertaas, C. S. 
Houston, B. C. Irving, K. J. Johnson*, J. R. 
Jowsey*, P. R. Kern*, S. M. Lamont, G. F. 
Ledingham*, S. J. Looman, M. L. Mareschal*, 
R. W. Peart, B. Pylypec, D. W. Robinson, J. F. 
Roy, S. J. Shadick, H. A. Stelfox, G. J. Wapple, 
J. A. Wedgewood. 

South Carolina: 
J. S. Angerman*, E. Ball, T. A. Beckett, III*, 

D. W. Bradshaw, S. G. Castle, E. C. Clyde*, 
Y. Cowherd, Jr., E. W. Dabbs, D. M. Forsythe*, 
G. Gage, G. L. Gardner, P. B. Hamel, C. G. 
Newhall, W. Post, Jr., V. M. Smith, E. I. Stearns, 
A. M. Tedards, S. M. Thompson, E. S. Tillinghast*, 
W. T. Van Velzen, R. F. Whitney, J. H. Wilson. 

South Dakota: 
D. G. Adolphson*, B. T. Atterberg, L. M. 

Baylor*, S. S. Berlinger, G. W. Blankespoor, 
D. Brock, R. D. Buckman, C. P. Crutchett, R. C. 
Drewien, R. K. Eckert, K. E. Evans*, C. A. Faanes, 
B. L. Gastineau, L. M. Hagen, K. F. Hall, W. Hall, 
B. K. Harris, J. Harter*, T. M. Hays, R. L. Hill, 
J. D. Hilley, N. J. Holden*, K. H. Husmann, L. M. 
Johnson*, R. R. Johnson, R. R. Kerbs*, M. D. 
McClure,  L.   J.  Moriarty,  D.   L.  Olsen,  M.   H. 
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Phillips, A. L. Radtke, C. S. Robbins, R. C. Rösche, 
C. H. Rogge*, B. J. Rose*, J. K. Saunders, J. G. 
Sieh, P. F. Springer, G. L. Steffen, M. J. Swenson, 
D. E. Tilberg, A. K. Trout, L. L. Watters, N. R. 
Whitney*, D. S. Wiseman. 

Tennessee: 
F. J. Alsop, III, S. M. Bell*, W. F. Bell, M. L. 

Bierly*, W. H. Blackburn, J. H. Burbank, J. M. 
Campbell*, E. M. Carpenter, L. W. Clayton, B. B. 
Coffey, Jr.*, G. D. Collier, J. R. Conder, 
A. Creech*, M. L. Cypert*, J. E. Devore, H. B. 
Dinkelspiel*, Q. B. Dowdy, K. H. Dubke*, L. H. 
Dubke, J. O. Ellis, R. M. Ellis, J. H. Embury, W. L. 
Fenn, T. W. Finucane*, E. J. Fuller, K. A. 
Goodpasture*, M. Grigsby, G. E. Hervey, F. D. 
Hixon, J. C. Howell*, D. R. Jacobson, W. J. 
Jones*, V. Julia, R. L. Kroodsma, A. R. Larrabee, 
R. J. Ledbetter, K. C. Leggett, M. L. Mann, G. H. 
Manning*, G. R. Mayfield*, R. W. McGowan, 
G. N. Nelson, W. R. Nevius*, C. Newnam, C. P. 
Nicholson, F. B. Olson, D. E. Patterson, J. H. 
Patterson, C. D. Rollins, T. D. Pitts, A. B. Smith, 
H. A. Smith*, N. M. Smith*, P. Stallings, S. J. 
Stedman, M. V. Swindell, J. T. Tanner, A. T. 
Tarbeil, L. J. Turner, M. G. Waldron, G. O. 
Wallace, A. H. West, R. L. Whittington, M. D. 
Williams*, M. C. Wood. 

Texas: 
P. D. Acord*, L. T. Adams, R. O. Albert*, P. A. 

Amerson, R. C. Anderson, J. J. Anding, S. L. 
Archer, K. A. Arnold, J. C. Arvin, J. H. Bailey, 
W. D. Barney, M. G. Beaty, P. A. Beckham, C. R. 
Bender, L. Berner, Jr., A. D. Bjelland, B. E. Blair, 
C. L. Boerjan, O. C. Bone*, R. W. Braun, M. E. 
Briggs, A. M. Brown*, C. R. Brown, J. K. Brown, 
L. M. Brown*, K. B. Bryan, M. E. Bush, F. F. Cain, 
J. N. Cameron, S. D. Casto, M. A. Chapman, 
N. Chappell, R. W. Clapper, M. B. Cleveland*, 
W. B. Cope, S. Corson, W. W. Cox, C. F. Crabtree, 
Jr.*, A. B. Crockett, S. R. Crowe, N. J. Cutright, 
V. B. Daggett*, D. T. Dauphin, L. T. Davidson*, 
J. R. Davis, S. K. Davis, J. G. Dickson, E. S. Dillon, 
J. J. DiPasquale, G. B. Dodgen, M. Dodson, V. W. 
Doran*, R. W. Doughty, P. J. Dozier*, R. Eakens*, 
W. S. Edwards, V. L. Emanuel, R. E. English, P. E. 
Espy, F. D. Ewell, O. T. Fears, D. H. Fischer, C. B. 
Fisher, C. D. Fisher*, R. J. Fleetwood, E. L. 
Flickinger, M. S. Francis, J. M. Frankenburger*, 
D. M. Gage, L. A. Galloway, C. L. Gardner*, S. E. 

Gast, J. E. Gearhart, W. Gelling, T. A. Gollob, 
J. A. Gray, G. W. Green, B. M. Griffin, D. A. Gum, 
G. T. Hackney, K. S. Hansen, A. P. Harding, R. K. 
Harkey, R. T. Harms, B. D. Heldt, J. C. Henderson, 
J. C. Hill, R. J. Hill, K. F. Himmel, J. F. Holm, 
L. W. Homan, M. B. Hopkins, L. G. Huey, 
G. Hughes, W. H. Hunt, R. L. Hurd, V. C. Jeffrey, 
R. R. Johnson, M. V. Jones, T. S. Jones, C. R. 
Jordan, C. G. Kaigier, H. Kaigier, R. A. Karges, 
M. B. Keefer, J. T. Kent*, C. C. Kersting, C. E. 
Kiblinger, W. J. King, E. B. Kinsey, J. A. Kirk, 
A. C. Koon, U. L. Kramer*, J. W. Krommes, J. F. 
Kuban, E. A. Kutac*, S. S. Lacy*, N. J. Lamb, 
B. P. Lasley, M. C. Lefever, A. L. LeSassier, T. R. 
Little, J. F. Lowe*, S. W. Lower, B. A. Lund, B. A. 
Mack, C. R. Martinez*, R. F. Mason, T. C. 
Maxwell, K. H. McCracken*, E. W. McDaniel*, 
F. McDaniel, D. H. McDonald, Jr., D. B. McKey, 
W. M. Meriwether, E. D. Michael, J. A. 
Middleton*, J. C. Miller*, C. Mills, R. R. 
Moldenhauer, L. B. Moeller, A. S. Moorhouse, 
L. M. Mueller, M. Mullins, K. L. Nanney, R. L. 
Neill, J. L. Norman*, L. A. Nymeyer, A. W. 
O'Neil*, M. H. Parker, C. Pedersen, J. H. Pierce, 
R. B. Pike, G. L. Porter, J. E. Pulich, W. M. Pulich, 
Jr., W. M. Pulich, Sr.*, J. J. Ramsey, J. R. Reeves, 
B. A. Ribble, L. L. Risner, M. H. Robinson, R. E. 
Rudeloff, M. K. Rylander, R. A. Rylander, J. R. 
Schmidt, J. K. Schwetman*, P. E. Scott, W. D. 
Sekula, K. D. Seyffert*, L. M. Shannon, O. C. 
Sheffield, W. D. Shepler, W. A. Shifflett, L. M. 
Siemonsma, R. C. Siemonsma, R. D. Slack, D. T. 
Smith, W. A. Smith, C. O. Spangler, G. S. Spicer, 
D. J.  Stevens,  C.  D.  Stogner,  R.  A.  Summers, 
E. Thompson, M. S. Traweek, G. A. Unland, B. G. 
Vernon, A. L. Ward*, R. H. Wauer*, M. S. 
Webster, P. S. West, G. O. White, J. W. White, 
C. C. Wiedenfeld*, D. A. Wiedenfeld, E. B. 
Wiedenfeld, I. B. Wiedenfeld, J. L. Wilcox*, F. C. 
Williams*, J. C. Williams, R. H. Williams, L. A. 
Windberg, D. E. Wolf, D. W. Woodard, T. S. 
Word*, M. C. Yandell, B. O. Youngquist, L. M. 
Zehnder, B. R. Zimmer, K. J. Zimmer. 

Utah: 
D. W. Alm, P. M. Arnold, J. W. Bates, B. L. 

Betts, B. D. Blakely, W. H. Bohl, A. S. Boss, J. J. 
Butler, D. E. Capen, J. L. Clifton, D. C. Crocker- 
Bedford, R. A. Dotson, M. R. Dunbar, L. G. Fields, 
H. H. Frost*, J. L. Gifford, J. A. Hacking, S. P. 
Hedges,   R.   S.   Henderson,   C.   F.   Hills,   H.   J. 
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Johnson, P. N. Lehner, W. E. Long, J. B. Low, 
D. D. May, C. E. Nicely, C. L. Pack, M. L. Perry, 
A. M. Robinson, J. W. Schaack, K. G. Smith, R. A. 
Stuart, W. M. Taylor, G. M. Webb, W. J. Wilson, 
D. S. Wiseman, M. B. Wright. 

Vermont: 
B. J. Beecher, W. F. Bellinger, A. C. Black, D. E. 

Capen, H. D. Carter, M. Choukas, Jr., J. B. 
Daniels*, E. H. Downs*, B. S. Eastman, R. D. 
Eldred, T. H. Foster*, S. A. Gonzales, R. A. 
Goodell, A. L. Gosnell, B. P. Guyett, T. C. Guyett, 
J. M. Helft, T. W. Hoekstra, L. B. Indridason*, 
O. Indridason, D. B. Inkley, S. B. Laughlin, M. W. 
Mclntosh*, L. N. Metcalf, M. F. Metcalf*, W. J. 
Norse*, R. N. Spear, Jr.*, J. M. Toolan*, T. M. 
White. 

Virginia: 
D. F. Abbott, J. M. Abbott, C. S. Adkisson, 

W. Akers, L. M. Babcock, D. D. Boone, R. C. 
Brachman, F. C. Burford, M. A. Byrd, D. Bystrak, 
J. T. Cacciapaglia, M. M. Carpenter*, D. L. Carter, 
C. R. Chandler, W. S. Clark, J. E. Croft, T. H. 
Dalmas, H. F. Day, E. P. Edwards, J. W. Eike, 
G. D. Eller, K. Fielder, E. Fisher, V. Francis, R. S. 
Freer, G. A. Grimm, C. W. Hacker, B. W. Haines*, 
E. H. Hodges, D. W. Holmes, K. D. Homer, M. A. 
Howe, D. L. Hughes, C. Hupp, H. G. Jopson, P. G. 
Kalka, G. N. Kamm, E. C. Kinser, Y. R. Larner, 
R. P. Lewis, J. M. Lynch, P. McQuarry, J. F. 
Mehner, P. R. Mehring, A. R. Miles, D. L. Mitchell, 
M. P. Moore*, J. W. Murray, S. Nelson, H. W. 
Nunley, B. J. Opengari, J. S. Pancake, R. H. 
Peake*, R. A. Phillips, G. Prior, D. T. Puckette, 
P. B. Pyle, K. C. Richards, L. H. Robinson, R. A. 
Rowlett, J. D. Russell, R. W. Russell, R. J. 
Schaefer*, E. H. Schell, F. R. Scott*, P. C. Shelton, 
J. T. Shiflett, D. H. Silsby, M. M. Simons, Jr., R. C. 
Simpson, W. P. Smith, H. H. Spivak, C. C. Steirly, 
C. E. Stevens, E. W. Stiles, P. K. Stoddard, C. A. 
Stone, C. P. Stone, V. R. Taylor, E. L. Umbarger, 
J. W. Via, C. L. Whiteside*, D. W. Woodard, 
C. W. Ziegenfus. 

Washington: 
J. F. Acton, F. H. Anderson, R. S. Anderson, 

P. E. Benvenuti, R. M. Boggs, K. R. Brunner, H. E. 
Cole, W. E. Doane, J. E. Duemmel, C. W. Erickson, 
R. M. Evans*, D. M. Fix, J. Gilligan, E. M. Grahlfs, 
W. A. Hall*, M. D. Hatheway, D. M. Hayward, 

J. W. Hill, C. S. Holmes, A. E. Horschel, S. A. 
Hughes, Jr., E. S. Hunn, B. J. Jahn, K. C. Jones, 
F. L. Kenney, R. J. Klein, O. E. Larochelle, 
N. Lavers, P. W. Mattocks, E. M. Miller, E. C. 
Moore, D. M. Mumford, H. B. Nehls, J. S. Nisbet, 
D. R. Paulson, E. W. Peaslee*, R. R. Rathfelder*, 
R. S. Redman, F. Richardson, T. H. Rogers, Z. M. 
Schultz, J. T. Shiflett, E. W. Stiles, E. V. Stopps, 
H. B. Stout, W. M. Tweit, T. R. Wahl, D. K. 
Whipple, E. O. Willis, E. Wold, R. E. Woodley*. 

West Virginia: 
J. Ashworth, B. Bailey, R. K. Bell, D. Bystrak, 

R. C. Carlson, C. L. Conrad*, T. W. Finucane*, 
M. L. Garrett, G. A. Hall*, G. F. Hurley, D. K. 
Jolley, C. R. Katholi*, M. C. Kiff*, R. C. Kletzly*, 
G. Koch, M. Lakeman, C. Miller*, A. Newell, G. F. 
Phillips*, J. D. Phillips, C. C. Ruddle, E. H. Schell, 
D. R. Shearer, A. H, Shreve*, J. L. Smith, E. A. 
Soja, J. M. Stewart, B. L. Whitcomb*, R. F. 
Whitcomb, S. B. Whitcomb, L. P. Wilson, W. L. 
Wylie. 

Wisconsin: 
L. Almon, P. R. Ashman, T. L. Ashman*, 

V. D. Aune, G. Baidassare, N. R. Barger, J. W. 
Barnes*, H. A. Bauers*, A. M. Baumgartner*, 
F. Baumgartner, S. C. Bearss, R. F. Bernard, J. E. 
Bielefeldt, W. E. Bielenberg, E. R. Bierbrauer*, 
D. A. Bratley, B. N. Brouchoud, M. E. Butterbrodt, 
H. A. Caldwell, N. P. Dahlstrand, M. F. Donald*, 
T. R. Ellis*, E. J. Epstein, L. W. Erickson*, J. O. 
Evrard, C. A. Faanes*, J. S. Fadness*, G. W. 
Foster, J. F. Fuller, C. L. Gilmore, Sr.*, S. V. 
Goddard*, D. K. Gustafson, V. A. Heig, J. J. 
Hickey, W. L. Hilsenhoff*, T. N. Ingram, R. J. 
Johnson, J. L. Kaspar*, D. W. Keach, C. A. 
Kemper*, R. A. Knuth, R. L. Korotev, S. W. Kress, 
S. M. Krings, K. Krumm*, D. E. Krysiak, K. I. 
Lange*, G. W. Ledger, F. Z. Lesher*, R. E. Lewke, 
H. L. Lindberg*, R. H. Lound, R. J. Lukes*, P. A. 
Mallow, R. A. Montgomery, M. E. Morse, M. J. 
Mossman, J. G. Newman, W. Norling, M. H. 
Reichwaldt, K. D. Rill*, S. D. Robbins*, N. M. 
Roberts, T. C. Roskos, J. R. Rosso*, A. J. Roy, 
C. E. Rudy*, C. C. Ruttman, L. L. Safir, E. H. 
Sandburg, L. J. Schimmels, M. Schmidt, A. K. Shea, 
W. A. Smith, D. J. Snarski, T. K. Soulen, T. R. 
Staupe, J. F. Steffen, N. E. Stevenson, R. H. 
Sundell,  T.   C.   Teppen,   D.   D.  Tessen*,  M.   J. 
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Tomlinson, G. O. Tryggeseth, P. A. Tweet*, R. L. 
Verch, A. C. Vincent*, B. Vogelsang, M. Walker, 
V. E. Weber*, E. H. Werner, C. Wood, J. D. 
Woodcock, E. H. Zimmerman, J. H. Zimmerman*. 

Green, W. W. Green, P. H. Hall, J. W. June*, J. T. 
Kessinger, L. L. Layton*, R. J. Luce, R. J. Oakleaf, 
B. Raynes, R. Rothwell, C. K. Scott, O. K. Scott*, 
F. J. Spring, M. D. Strickland, J. Täte. 

Wyoming: Yukon: 
M.  C.  Back*,  J.  R.  Bohne,  J.  Daly,  M.  W.        E.  Kotyk,  D.  Mossop,  W.  P.  Neily*.  A.  L. 

Dominick,  J.  L.  Dorn,  H.  D.  Downing*,  J. T.     Nijssen, J. B. Theberge, C. E. Tull, J. D. Webster. 
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Appendix H 

BBS Coordinators 

We are greatly indebted to those State and Pro- 
vincial coordinators, past and present, who have 
played such a vital part in making the BBS a success. 
Their unfailing cooperation and their persistence in 

finding qualified observers to run BBS routes is 
gratefully acknowledged. Names of the present coor- 
dinators are listed below. 

Present 

ALABAMA: Mr.   Thomas   A.   Imhof,   and   Mr. 
Robert R. Reid, Jr. 

ALASKA: Mr. Paul D. Arneson 
ALBERTA: Mr. Jack L. Park 
ARIZONA: Dr. Stephen M. Russell 
ARKANSAS: Mr. Max D. Parker 
BRITISH COLUMBIA: Mr. R. Wayne Campbell 
CALIFORNIA: (N) Mr. W. E. Grenfell, and (S) 

Dr. H. Lee Jones 
COLORADO: Dr. Ronald A. Ryder 
CONNECTICUT: Ms. Janet Mitchell 
DELAWARE: Dr. Richard West 
FLORIDA: Dr. Henry M. Stevenson 
GEORGIA: Dr. Joseph Greenberg 
IDAHO: Mr. Craig Groves 
ILLINOIS: Mr. Vernon M. Kleen 
INDIANA: (SE) Dr.  James B.  Cope,  and (NW) 

Mr. Ed Hopkins 
IOWA: Mr. Peter C. Petersen 
KANSAS: Dr. John L. Zimmerman 
KENTUCKY: Dr. Burt L. Monroe, Jr. 
LOUISIANA: Dr. Marshall B. Eyster 
MAINE: Ms. Peg Leave« 
MANITOBA: Mr. Herbert W. Copland 
MARYLAND: Mr. Sam Droege 
MASSACHUSETTS: Mr. Richard A. Forster 
MICHIGAN: Mr. Raymond Adams 
MINNESOTA: Mr. Robert B. Janssen 
MISSISSIPPI: 
MISSOURI: Mr. James D. Wilson 
MONTANA: 
NEBRASKA: Mr. Clyde E. Johnson 

NEVADA: 
NEW BRUNSWICK: Mr. David S. Christie 
NEWFOUNDLAND: Dr. William A. Montevecchi 
NEW HAMPSHIRE: Mr. Robert A. Quinn 
NEW JERSEY: Dr. Alfred E. Eynon 
NEW MEXICO: Dr. John P. Hubbard 
NEW YORK: Dr. Gregory S. Butcher 
NORTH CAROINA: Dr. Robert P. Teulings 
NORTH DAKOTA: Mr. Ron E. Martin 
NOVA SCOTIA: Mr. David S. Christie 
OHIO: Mr. Raymond F. Jezerinac 
OKLAHOMA: Dr. William A. Carter 
ONTARIO: Dr. J. Murray Speirs 
OREGON: Mr. Harry B. Nehls 
PENNSYLVANIA: Dr. Paul Schwalbe 
PRINCE   EDWARD   ISLAND: Mr.    David   S. 

Christie 
QUEBEC: Dr. Andre Cyr 
RHODE ISLAND: Mr. Richard Enser 
SASKATCHEWAN: Dr. J. Bernard Gollop 
SOUTH CAROLINA: Dr. Dennis M. Forsythe 
SOUTH DAKOTA: (W) Dr. Nathaniel R. Whitney, 

and (E) Dr. Dan Tallman 
TENNESSEE: Dr. Paul B. Hamel 
TEXAS: (E) Mr. Warren M. Pulich, and (W) Mrs. 

Frances C. Williams 
UTAH: Dr. Herbert H. Frost 
VERMONT: Dr. David Capen 
VIRGINIA: Dr. John F. Mehner 
WASHINGTON: Mr. Edward M. Miller 
WEST VIRGINIA: Dr. George A. Hall 
WISCONSIN: Rev. Samuel D. Robbins 
WYOMING: Dr. Oliver K. Scott 
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Former 

J. R. Alcorn, Richard A. Anderson, Richard B. 
Anderson, James Baird, William Belknap, Ruth 
Billard, Charles T. Black, Frank H. Brazier, Walter 
Breckenridge, William A. Buresh, M. Jean Burton, 
Danny Bystrak, Richard L. Clawson, Clifford Davis, 
C. William Dopson, Jr., Peter Dring, Martin H. 
Edwards, James Eike, Anthony J. Erskine, Keith 
Evans, Craig Faanes, Kent L. Fiala, Thomas H. 
Foster, Richard Fyfe, Margaret Garrison, William 
Ginn, Katherine A. Goodpasture, Maryann T. 
Gossman, Edith Halberg, Earl Hanebrink, Vera H. 
Hebert, Donnel W. Hunter, C. W. Huntley, Douglas 
James, Frances C. James, Joseph Jeppson, Brina 
Kessel,  Hugh Land,  Floyd F.  Lawhon,  John T. 

Linehan, Jessop B. Low, Harold Mahan, Phillip W. 
Mattocks, Baron McLean, Raymond McNeil, Gordon 
Meade, Scott Miller, Robert D. Montgomerie, Wayne 
P. Neily, Robert W. Nero, Henri Ouellet, Christopher 
Packard, James F. Parnell, Richard Peake, Eleanor 
Pugh, Irving Richardson, Forrest S. Romero, Zella 
M. Schultz, Winslow M. Shaughnessy, Harold M. 
Smith, Michael D. Spencer, Paul F. Springer, Robert 
E. Stewart, Allen R. Stickley, Jr., David Stirling, Jan 
Tarble, Lynn R. Thomas, Milton Trautman, James 
Travis, Charles Trost, William Turcotte, Leslie Van 
Cott, Willet T. Van Velzen, Shirley Wells, and Robert 
P. Yunick. 
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A list of current Resource Publications follows. 

142. Key to Trematodes Reported in Waterfowl, by Malcolm E. McDonald. 1981. 156 pp. 
143. House Bat Management, by Arthur M. Greenhall. 1982. 30 pp. 
144. Avian Use of Sheyenne Lake and Associated Habitats in Central North Dakota, by Craig A. Faanes. 1982. 24 pp. 
145. Wolf Depredation on Livestock in Minnesota, by Steven H. Fritts. 1982. 11 pp. 
146. Effects of the 1976 Seney National Wildlife Refuge Wildfire on Wildlife and Wildlife Habitats, compiled by Stanley H. Anderson. 

1982.28 pp. 
147. Population Ecology of the Mallard. VII. Distribution and Derivation of the Harvest, by Robert E. Munro and Charles F. 

Kimball. 1982. 126 pp. 
148. Management of Seasonally Flooded Impoundments for Wildlife, by Leigh H. Fredrickson and T. Scott Taylor. 1982. 29 pp. 
149. Mitigation and Enhancement Techniques for the Upper Mississippi River System and Other Larger River Systems, by Rosalie A. 

Schnick, John M. Morton, Jeffrey C. Mochalski, and Jonathan T. Beall. 1982. 714 pp. 
150. Microscopic Anatomy of Salmonids: An Atlas, by William T. Yasutake and Joseph H. Wales. 1983. 
151. Avian Use of Forest Habitats in the Pembina Hills of Northeastern North Dakota, by Craig A. Faanes and Jonathan M. Andrew. 

1983.24 pp. 
152. National Pesticide Monitoring Program: Organochlorine Residues in Freshwater Fish, by Christopher J. Schmitt, Michael A. 

Ribick, J. Larry Ludke and Thomas M. May. 1983. 62 pp. 
153. Handbook of Toxicity of Pesticides to Wildlife, by Rick H. Hudson, Richard K. Tucker and M. A. Haegele. 1984. 97 pp. 
154. Nonconsumptive Use of Wildlife in the United States, by William W. Shaw and William R. Mangun. 1984. 20 pp. 
155. Ecology and Management of the Bullfrog, by R. Bruce Bury and Jill A. Whelan. 1984. 23 pp. 
156. Statistical Inference From Band Recovery Data—A Handbook, by Cavell Brownie, David R. Anderson, Kenneth P. Burnham, 

and Douglas S. Robson. 1985. 

NOTE: Use of trade names or commercial products in this publication is solely for the purpose of providing specific 
information and does not imply recommendation or endorsement by the U.S. Government. 



As the Nation's principal conservation agency, the Department of the 
Interior has responsibility for most of our nationally owned public lands 
and natural resources. This includes fostering the wisest use of our land 
and water resources, protecting our fish and wildlife, preserving the 
environmental and cultural values of our national parks and historical 
places, and providing for the enjoyment of life through outdoor 
recreation. The Department assesses our energy and mineral resources 
and works to assure that their development is in the best interests of all 
our people. The Department also has a major responsibility for American 
Indian reservation communities and for people who live in island 
territories under U.S. administration. 
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