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ABSTRACT

In the Breeding Bird Survey of North America, cooperators ran 982
survey routes in 1967 and 1,1?^ in 1968. All States except Hawaii and

all Canadian Provinces except Newfoundland were included. Roadside

routes are selected at random within 1 -degree blocks of latitude and

longitude. Each 2h2-valle route, with S-minute stops spaced half a mile

apart, is driven by automobile. All birds heard or seen at the stops

are recorded on special forms, and the data are transferred to magnetic

tape for analysis. The average number of birds of each species per

route is tabulated by State and Province, presenting for the first time

a record of the comparative abimdance of each species across the conti-

nent. The sample size is given for each species recorded. A sophisti-

cated analysis program, here employed for the first time, is used to

compute weighted mean values of the survey results for selected species

at the State, stratum, regional, and continental level. The statistical

significance of year-to-year changes at the 80, 90, 95, and 99 percent

levels of probability are part of the computer output. An index for

comparing populations of each species from year to year is established,

with 1968 as the base year. Maps show the breeding range and comparative

abundance of selected species.
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INTRODUCTION

In June I966, with the help of carefully selected amateur and pro-
fessional ornithologists, the first large-scale Breeding Bird Survey was

conducted in the United States and Canada east of the Mississippi River.

Cooperators conducted 585 roadside counts, each including fifty 3 -minute

stops. The counts were conducted along routes whose starting points and

directions were established at random within 1-degree blocks of latitude

and longitude. The results were tabulated by species and by State or

Province and were published in The Breeding Bird Survey, I966 (Robbins

and Van Velzen, I967). That report also included a statement of the

urgent need for a continental breeding bird survey, a discussion of some

of the biases involved, and maps showing the breeding distribution and

relative abundance east of the Mississippi River of 12 selected species.

In 1967, coverage was extended westward to include Manitoba, the

Dakotas, Nebraska, Kansas, Oklahoma, and Texas. Density of coverage was

improved in some of the Eastern States and Provinces, and 982 routes were

successfully inventoried during the I96T breeding season. A preliminary

report (Robbins and Van Velzen, I968) gave participants a summary of the

1967 results.

In 1968, coverage was extended westward to the Pacific States and
Provinces, with a total of 1,17^ routes.

METHODS

The methods used for recording observations in the field are the

same as those described in the I966 report and will be reviewed only

briefly here

.

Selection of routes

Routes were selected according to stratified random sampling design

(Cochran, 1953)- The basic sampling unit is a degree block of latitude

and longitude. These blocks decrease slightly in size with increasing

distance from the equator. North-south dimensions are uniformly about

70 miles, and east-west dimensions are about 50 miles. Intensity of

coverage in various parts of the continent depended on availability of

qualified personnel. An effort was made to obtain uniform density of

sampling throughout a given State or Province, but the number of routes

per block varied from one State to another. In most Southern and Central

States, two roadside routes were selected at random in each degree block

of latitude and longitude. From Tennessee and Virginia northward, four

routes were mapped for each block except for the States of Pennsylvania,
New York, Vermont, and New Hampshire, which had eight routes per block,
and Delaware and Maryland with I6. In most of the Western States and
Provinces, and in those parts of the Dakotas, Nebraska, Kansas, Oklahoma,



and Texas lying west of the 100th meridian, the original sampling plan
was reduced to two routes per 2 -degree block (2° x 2°), or one -fourth
the coverage in adjacent parts of the same States. In western California,
Oregon, and Washington, however, sampling was at a density of one route
per degree block. Coverage in Alaska was of necessity limited to that
State's comparatively short road system, but three routes were run in
1968, and others have been drawn for future coverage.

The starting point and the direction of each route were determined
by drawing numbers from a table of random digits. Most routes were
established by the Migratory Bird Populations Station and marked onto
maps that were sent to the cooperators,

A uniform plan was used in outlining the routes onto road maps so
that the stops would not be prejudiced in favor of any particular habi-
tats or conditions other than those imposed by the highway engineers, who
tend to avoid steep slopes and extensive marshes, and by the influence of
the road on the habitat.

For practical reasons, counting has to be limited to roadsides.
Hence the breeding bird count is a sample of roadside habitats and not
of all habitats in the States and Provinces. This fact should be kept
in mind when conclusions are drawn from the data obtained.

Observer contacts

As in 1966, observers for the Breeding Bird Survey were handpicked
by State and Provincial coordinators. The names of the cooperators were
submitted to the Migratory Bird Populations Station, and the instructions,
maps, and report forms were distributed by this Station. Wherever possi-
ble, observers were encouraged to cover the same route or routes as in

prior years in order to keep observer variability to a minimum. The out-
standing success of this Survey in its formative years is very largely a

result of the wholehearted cooperation of the State and Provincial
coordinators who are listed on pages 23-26. Without the enthusiastic
participation of these coordinators the Survey would not have been possible.

Field procedures

Proceduree, which have been carefully standardized, were the same as

in 1966. Each observer was instructed to start at exactly one -half hour
before local sunrise and to make fifty 3-niinute stops along the predeter-
mined route. The stops were set at one-half-mile intervals with the
stipulation that the observer could deviate as much as one -tenth of a mile
from the standard interval in order to avoid sharp curves or places where
it would be dangerous to stop. At each stop the observer watched and
listened for exactly 3 minutes and counted the number of birds of each
species detected during this period. Birds observed before or after the
3 -minute period were not included in the Survey, nor were birds that
were seen while driving between stops.



Recording of data

In order to facilitate the recording of observations in the field,
1^ regional field sheets were designed for use in different sections of
the continent. Each field sheet contained the names of the species
most likely to be recorded in the area for which it was designed.
Following the name of each species were 10 columns for recording sep-
arately the counts made at each of 10 consecutive stops. A separate
sheet was used for each 10 stops. All birds seen within one-q.uarter mile
of the stop were counted during the 3 -minute interval, and all birds
heard, regardless of distance, were recorded. Wo effort was made to
separate birds seen from birds heard. Birds seen in flight were treated
the same as birds seen perched, feeding, singing, or otherwise occupied.
Up to one additional minute of observation was allowed at stops where
there was excessive interference such as heavy traffic, airplanes, etc.;
the instructions specified that the additional minute could be permitted
only at stops where interference was great, not routinely at all stops.

At the conclusion of the 50 stops, the data were transferred to a

summary sheet that gave totals for each species for each set of 10 con-
secutive stops as well as the 50 -stop totals and the number of stops (out
of a possible 50 ) at which each species was noted. The summary sheet also
contained information on starting and finishing times and weather condi-
tions as well as date, observer, and route identification. A copy of
each field sheet and of the summary sheet was mailed directly to the
State coordinator or to the Migratory Bird Populations Station.

Coverage

The Survey was scheduled to be completed during the month of June
except for a few counts that were taken in late May in the far South and
a few that were covered in early July in the northern tier of States and
in Canada. The few routes that were covered earlier or later than the
stipulated period for each State or Province were omitted from the statis-
tical analysis because of the possibility that migrants were included or
the probability that some of the breeding birds had not yet arrived.

Except for certain experimental routes, each was covered only once.
This report presents a summary and analysis of data obtained on the 982
routes that were successfully run in I967 and the 1,17^ routes that were
completed in I968. Figures 1 and 2 show the locations of the I967 and
1968 routes.

In order to minimize variability resulting from different weather
conditions, observers were requested not to run their routes during rainy
or foggy weather or if the wind exceeded 12 miles per hour (3 on the
Beaxifort Scale). Under ideal conditions a survey route can be completed
in h hours but, where roads are in poor condition or excessive noise is

encountered, the time may extend to U2 hours or more.



Processing of data

Upon receipt at the Migratory Bird Populations Station, each report
was acknowledged, entered on a master map of coverage, and reviewed by
an experienced ornithologist who added codes indicating the number of
the "stratum" or ecological region in which the route was located, the
number of consecutive years the route had been covered.by the same ob-
server, and the type of route (such as regular or experimental). In
1968, the starting time was checked against a table of local sunrise
times, and if it was found that a route was started appreciably earlier
or later than a half hour before sunrise, the number of minutes early or
late was entered on the form for future reference. The sky and wind
conditions on each report were checked and those few reports that were
made under seriously substandard conditions were marked "Experimental"
and identified with an appropriate code.

After being checked visually, the summary sheets were transmitted
to the Station's Electronic Data Processing Section to be put on magnetic
tape. After key punching and verifying, the records were run through a
series of accuracy checks. The basic check initiated in I966 concerned
the accuracy of the addition, by the observers, of the page totals on the
summary sheets. Other automatic quality checks are still being worked
into the machine editing program, and these will be described at a later
date.

Thanks to the installation of more sophisticated electronic data
processing equipment, it was possible, starting with the I968 records,

to send each observer a printout of his summary as it exists on magnetic
tape, incorporating the common name of each species in the printed report.

In prior years AOU code numbers rather than species names had to be used,

and this made it more difficult for the observers to check the machine
tabulations for accuracy. The use of species names instead of code num-
bers is now part of the normal routine. Tables 2 through h of this report

were photographed directly from tables produced by the computer.

A carbon copy of the machine listing for each route was sent to the
State coordinator together with a summary by species containing all the
detailed records for his State or Province.

A listing for each species, arranged by State and route, has also
been prepared each year. This information is available to anyone working
on a given species.

Quality control

There are many potential sources of bias in bird population data
gathered by different individuals in many different areas under a great
variety of weather conditions. In order to get maximum value from the
thousands of hours of field work by our very specialized corps of
volunteer observers, we believe it is necessary to standardize field
coverage as much as possible and to adopt strict specifications for data
that will be used in certain of the analysis procediores. We have



attempted to standardize the procedures over which there can be some

control: starting time with respect to sunrise, number of stops, time
spent observing at each stop, and maximum distance at which birds seen
may be coiinted. Limitations have also been set on earliest and latest
acceptable dates, and acceptable levels of wind speed, visibility, and
precipitation.

Among the factors not controllable are (l) how well the observer
follows instructions, (2) marginal weather conditions on the only day
the observer can census the route, (3) year-to-year variability in
weather within the range of acceptable conditions --for instance, very
heavy overcast at the beginning of the count, which may reduce visibility
or seriously affect the activity pattern of some bird species, (U) un-
usual seasonal conditions which may accelerate or retard nesting cycles

or migration of certain species, and (5) circumstances resulting in late

starts or prolonged route coverage which may yield atypical data for some

or all species.

Aside from biases in field coverage, there are opportunities for
errors or omissions when summary sheets are prepared from the field
sheets, during the editing stage, and when records are keypunched. There
are additional chances for error when corrections are punched and sub-

stituted for original records on the magnetic tapes.

Experience has shown that the most frequent errors are those in pre-
paring summary sheets from field sheets. If the final figures on the

summary sheet do not add up correctly, the error is detected by the com-

puter, and the editor goes back to the field sheets to check totals. If,

on the other hand, summary sheet totals check our perfectly, the editor
does not go back to the individual field sheets and check these by hand
against the s\ammary sheet. We mention this so that observers will take

extra care to see that all information reported on summary sheets agrees

with data on their field sheets.

About 2 percent of the observers omit one or more species from their
summary sheet or enter data on a wrong line, opposite the name of a

different species. Omissions often can be detected in our office and

the missing records found and added to the summary sheet. If records are

on the wrong line, our biologists frequently, but not always, are able

to spot the e^rror and make the correction. If the error is not caught
during editing, it will be noticed--we hope --by the observer at the

time he receives his machine -printed tabulation.

Observers are urged to report all mistakes, no matter how slight

they may seem. Omissions can be especially serious if the unreported
species is a common one. This is because in the statistical analysis
of population change from year to year it is necessary to create "zero"

records for unrecorded species. This zero entry distinguishes between
lack of a record because a route was not covered in a given year and the

absence of a species on a route that was covered. For instance, if a

count of 50 Cardinals on a given route is omitted by mistake, the record
subsequently fed into the computer shows zero Cardinals for this



particular route. This not only reduces the average count of Cardinals
for that State and stratum for the year, but also increases the stand-
ard deviation of the sample and reduces the possibility of recognizing
an actual change in population.

As mentioned under the heading "Processing of data," routes covered
under rainy or windy conditions or started much too late or too early
are given special experimental codes, and they can be included or ex-
cluded from various types of analysis. Starting a route 10 or 15 minutes
late may have very little effect on the count except perhaps for elimi-
nating the possibility of hearing owls, goatsuckers, and other crepuscular
species, but starting one -half hour or more late means that much of the
dawn chorus is missed, creating a considerable drop in the numbers of
certain species. We wish to emphasize that data from all routes that are
successfully completed, even though under substandard conditions, can and
will be used for many purposes. For example, we cannot learn the effect
of strong winds or rain if we do not have some routes covered under these
conditions, and data not considered sufficiently typical for use in

statistical analyses may prove helpful for mapping distribution and
abundance. We prefer that if an observer encounters undesirable condi-
tions on his route, he return and cover it again under better conditions,
if possible. But the data obtained on the "unsatisfactory" coverage can
also be very valuable for research purposes and should be sent in marked
"Experimental.

"

Much research remains to be done on the extent to which various
weather conditions affect the counts of individual species. The Breeding
Bird Survey is furnishing a tremendous amount of data for analysis of
effect of weather, time of day, time in the nesting cycle, and other
variables. As soon as the more routine aspects of processing and
analyzing the data have been perfected, attention will be given to
analyzing the effects of these conditions

.

RESULTS

Sample size

Persons using data from this report will wish to know the size of

the sample as well as the comparative abundance of each species in

various parts of the breeding range.

Table 1 lists the number of individuals for each species recorded
on the 1967 and I968 Breeding Bird Surveys. The I96T and I968 figures
are not directly comparable because of important differences in coverage.

The western States and Provinces (from Saskatchewan, Montana, Wyoming,
Colorado, and New Mexico westward) were sampled only in I968, whereas
the other States and Provinces were sampled in both years. Even in the
Central and Eastern States, coverage varied slightly from year to year,

so differences in totals do not necessarily indicate an increase or de-
crease in bird population.



There are two iinportant reasons why the figiores in table 1 cannot

be used to compare the abimdance of different species. Firsts the most

conspicuous species (either by sight or by sound) are observed in much

larger numbers than smaller, less vocal, and more secretive species.

Second, density of coverage varies greatly from one part of the continent

to another, and species common in States or Provinces with high density of

coverage will appear to be more abundant in table 1 than species common

in areas where there is comparatively light coverage

.

Summaries by States and Provinces

Tables 2, 3; and k present figures on the relative abundance of

breeding birds throughout the continental United States, southern Canada,

and central Alaska. For most species this is the first t±ms3 data on com-

parative abundance have been available on anything approaching continental

scale . These tables were prepared on the Migratory Bird Populations

Station's con^^uter by summing the counts for each species in each State or

Province and dividing by the number of routes tvui in that State or Province

.

In the central and eastern regions, data are given for both I967 and I968;

in the western region, data are available only for I968. All figures in

tables 2, 3, and k have been rounded to the nearest whole niimberj a number

less than O.5 is shown as a plus (+) sign.

The following species were omitted from those portions of tables 2,

3, and/or 4 where they were late migrants outside their breeding range or

summer stragglers many miles from the closest nesting area: Red-throated
Loon, Eared Grebe, White Pelican, Little Blue Heron, Canada Goose,

American Widgeon, Redhead, Canvasback, Greater Scaup, Oldsquaw, Red-

breasted Merganser, Rough-legged Hawk, Golden Eagle, Peregrine Falcon,

Black-bellied Plover, Ruddy Turnstone, Solitary Sandpiper, Greater Yellow-

legs, Lesser Yellowlegs, Pectoral Sandpiper, White-rumped Sandpiper, Least

Sandpiper, Dunlin, Short-billed Dowitcher, Stilt Sandpiper, Semlpalmated
Sandpiper, Sanderling, Great Black-backed Gull, Herring Gull, Ring-billed
Gull, Franklin's Gull, Bonaparte's Gull, Royal Tern, Caspian Tern, Black
Tern, Black-billed Cuckoo, Short-eared Owl, Least Flycatcher, Olive-sided

Flycatcher, Tree Swallow, Bank Swallow, Townsend's Solitaire, Tennessee

Warbler, Orange- crowned Warbler, Magnolia Warbler, Blackpoll Warbler,

Mourning Warbler, Wilson's Warbler, Canada Warbler, Bobolink, Cassin's

Finch, Common Redpoll, Tree Sparrow, Harris' Sparrow, White-crowned
Sparrow, and White-throated Sparrow. Reference to table 1 will show the

numbers of each of these species that were recorded on the Survey.

A word of caution in interpreting tables 2, 3, and k is in order.

These tables are based on all the routes except the experimental ones;

they are not restricted to routes that were run in both years . In many

States coverage in I968 was different from coverage in 196?- Although

the number of routes run in a given State or Province would not necessarily

affect the numbers given in the table (since the figiores in the table are

averages, not totals), a shift to more or fewer routes in woodland as

opposed to prairie, for instance, could alter the average figures for many

species even when there was no change in the bird population of that State.

Fortunately, routes were well distributed through most States, and annual



differences in coverage usually resulted in only very minor changes in

the average figures.

Ecological stratification

To detect small changes in population between years it is necessary
to group data for areas where the population is fairly similar. These
small units, usually ecologically similar, can he combined into ecologi-
cal regions such as coastal plain, piedmont, and mountain, which in turn
can be combined to obtain figures for continental populations. Better
measurement of change can be obtained by the use of ecological regions
than by combining data on a State or Province basis, since many species
vary greatly in abundance in different parts of the same State.

Although it is not easy to subdivide the continent into ecological
regions whose boundaries precisely define the distribution or abundance
of a large number of different bird species, an initial attempt has been
made. It is expected that subsequent examination of the bird population
data will permit more realistic boundaries for future ecological strati-
fication of the continent. Figure 3 shows the stratification plan
proposed for 19^9

•

Analysis of population trends

The analysis of population trends is a complicated procedure re-
quiring the computation of weighted mean population values for each year
being compared and the determination whether annual differences exceed
those that would be expected from chance alone.

Obviously, if two people run the same Breeding Bird Survey route,
or if one person runs it on two different days, the results will not be

identical. Furthermore, no two routes within the same stratum can be ex-
pected to give identical results. It is possible, however, to examine the
results and determine the degree of variability within a given stratum.
Variability is generally expressed as the standard deviation of individual
observations or the standard error of the mean of a group of observations.
Assuming that the samples (or observations) are representative of existing
conditions, the laws of probability enable us to determine the limits
within which a specified percentage of the observed values or_of the mean
values will occur. If year-to-year differences are greater than those
expected due to chance alone, we conclude that a change in bird popula-
tion has probably occurred. Unless the probability exceeds 95 percent,
variability is ordinarily attributed to sampling error. If the computed
change is so great that it would occur by chance only one time out of

100, then the change is concluded to be "highly significant."

A fundamental assumption in an analysis of this kind is that the
observations within a given unit or stratum are "normally" distributed.
It was found that for most species, when counts were taken well within
the breeding range, the observations for a given stratum in a State
followed basically a normal distribution, with a tendency to be skewed to
the right (meaning that there were occasional very high counts that dis-



torted the shape of the curve). Because of this tendency toward dis-

tortion, an option was included on the statistical analysis plan to

analyze the data in two ways: first, using the actual field observations;

and second, using a square root transformation of the original field ob-

servations. The transformation fits the data more closely to a normal
curve and permits more precise statistical calculations.

Forty species were selected for a study of population trends from
1966 to 1967, and 50 species for the period I967 to I968. Since coverage

in 1966 was limited to States and Provinces east of the Mississippi River,

only the eastern region could be used for the I966-67 comparison. The

1967-68 comparison is available for only the central and the eastern
regions, since only one year of data is available for the western region.

Table 5 gives a summary of the I966-67 analysis. Only the Yellow-
billed Cuckoo, Red -eyed Vireo, and Dickcissel (marked with two asterisks

in table 5) show "highly significant" differences (weighted mean
differences at least three times as great as standard errors ) . The

Mourning Dove, Robin, and Cardinal (one asterisk in table 5) show "signi-

ficant" differences (weighted mean differences twice as great as standard

errors). The analysis of the I966-67 data indicates that for all except

the most common species, an average change of one bird per route will
generally indicate a significant change in population level.

The 1966-67 analysis was performed on a comparatively crude tempo-
rary machine data program that was adapted for our use pending the writing
of our own analysis program. A new Fortran IV program has been used for
the first time to analyze the I967-68 Breeding Bird Survey data. This

program computes weighted means at all four regional levels and standard
errors of the mean at three regional levels. It also facilitates com-
bining of strata or changing of strata boundaries; permits the option of

using either all comparable routes or only those covered by the same ob-

server in both years; and the option of using square root transformation.
A summary of the I967-68 analysis for selected species is given in tables
6-8.

Table 6 covers the same Eastern States and Provinces for I968 that
table 5 did for I967. Of the three species that showed a highly signifi-
cant (99fo) change in numbers from I966 to I967, the Yellow-billed Cuckoo
showed a highly significant change in t he opposite direction (increase)
from 1967 to 1968; the Red -eyed Vireo showed a possible reversal (increase,

but not at a significant level); and the Dickcissel showed a significant
reversal (decrease). The three other species that changed significantly
at the 95 percent level of probability from I966 to I967 had slight
trends (not significant) in the opposite direction from I967 to I968.

Two additional species, the Red-tailed Hawk and American Goldfinch,
appear to have made significant increases in the eastern region from I967

to 1968,

In the central region (table 7) a highly significant decrease from

1967 to 1968 was registered for the Mourning Dove and a significant in-

crease for the Barn Swallow.



Table 8 gives a combined weighted summary for the central and
eastern regions. The percent change (underscored) for each species is

accompanied by minimum and maximum percentage changes calculated from
confidence limits at the 95 -percent probability level. This follows
the procedure proposed by Taylor (1965) and followed by the British Trust
for Ornithology in their analyses of the British Common Birds Census re-
sults. The percentage changes recorded are greatest in table 7j which
is based on the smallest sample size (222 routes), and least in table 8,
which is based on all 802 routes that were run both years. Just as many
significant changes at the stratum level disappear when strata are com-
bined into regions, there are opposite trends between regions that are

cancelled when regions are combined. When this occurs (see Black-capped
Chickadee and Cattle Egret in tables 6, ^, and 8) the confidence limits
for the combined area widen.

The small percentage changes in table 8 indicate that populations
were quite stable, especially for the passerine species. Of 37 passerine
species analyzed, only 6 (l6^) had weighted mean differences of more than
10 percent, and half of the others were within 5 percent of their mean
for the previous year.

Table 5 shows more changes downward than upward from I966 to 1967j
only ii-2.5 percent of the ^i-O species analyzed had increases in weighted
means. From I967 to I968, on the other hand, there were more Increases
than decreases; 60.^4- percent of the species that had differences of 1

percent or more in weighted means showed increases in the eastern region,
as did 5^.3 percent in the central region.

There is one important difference between the data used in compiling
tables l-h and tables 5-8. The first four tables were based on all ex-
cept experimental routes, whereas tables 5-8 were based only on routes
covered in both years of the comparison.

All comparable routes versus those covered by the same observer

After the I966-67 and I967-68 analyses were made based on all routes
covered in both years, certain species that showed some indication of
change were reanalyzed using only routes covered by the same observer in

both years. For most of these species there was no difference in the
level of significance; but in the few cases where the standard error was
enough lower by one method to make a difference in the probability level,

the most critical analysis was made by examining all routes rather than
only those that had been covered by the same observer in both years.
Thus the increased sample size more than compensated for the additional
variability caused by changing observers. We should stress here that
continuity by the same observers will certainly help to reduce varia-
bility and permit detection of smaller changes in population.

Population indexes

Since coverage is boimd to vary from year to year, the total num-
bers of individuals recorded (table l) can never be used as the best index
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of year-to-year changes. For this reason it was necessary to compute an
index value that would not be affected by differences in density of
coverage, either geographically or from year to year. Each State and
Province was divided into ecological strata, and a weighted mean for each
stratum was obtained by computing the mean number of individuals of a
species in that segment of the stratum lying within a given State, then
combining data from the separate portions of a given stratum to obtain
the weighted mean number of birds per route for the entire stratum. This
weighting was accomplished by multiplying the mean number of birds in a
stratum of a given State by the percentage of the total stratum that
occurs within that State or Province, following the same procedure for
all other States represented in that stratum, and summing the products.

After a weighted mean was obtained for a species for each stratum,
the strata were combined in the same way as the States within a stratum,
to obtain a weighted mean value for each of the three major regions: west,
central, and east. Finally, the weighted mean values for the three
regions were combined in the same manner to obtain the continental mean.
This provides weighted means at stratum, regional, and continental levels.
Weighted mean values also were computed on State and Provincial levels
but, unless a large number of routes are run in a given State or Province,
these means cannot give as accurate an indication of population change as

those given by the larger samples.

To follow population trends from year to year, it is convenient to
adopt an arbitrary index value of 100 for a specified year and relate
annual changes to this fixed base. Since I968 was the first year that
random counts were obtained from coast to coast, an index value of 100
has been assigned to each species for 1968—both for the continental index
and for each of the three regional indexes. The index values for other
years bear the same ratio to 100 that the weighted means for I968 bear to
the weighted means for the other years. Thus, an index value less than
100 for a given year indicates a population smaller than in I968. The
degree of change is directly related to the change in percentage --within
the limits of sampling error.

Table 9 gives a summary of index values for species selected for
statistical treatment—the only ones for which weighted means were com-
puted. The western region is not represented in this table because no
data are available for comparison with prior years.

Mapping of relative abundance

In the 1966 report, maps showed the distribution and relative abion-

dance of 12 species in the parts of their ranges lying east of the
Mississippi River. Base maps for selected species were prepared on a
Univac lOOU computer which printed the totals for a given species on each
route in the geographic position of that route. From these machine maps,
shading was added on an overlay map, and this overlay was reproduced
photographically. A selection of similar maps for I967 and I968 is pre-
sented in this report (figs. h-36). The I967 maps include only the
central and eastern parts of the continent whereas the I968 maps include
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the western parts as well. Accordingly, most of the species selected
for mapping in 196T are species whose entire breeding range falls in
the central and eastern portions of North America; while species typical
of, or common in, parts of the West were chosen for mapping in I968.

In order to simplify the maps slightly, a single route with lesser
density than adjacent routes is shown with the same shading as adjacent
routes; but if two or more routes differ from adjacent routes, they are

shown with a different type of shading. Although mapping was fairly
simple in the East, it was complex in the western mountains. This was

because of the drastic altitudinal changes within small geographic
limits and also because the density of coverage is less than that in

most Eastern States. Maps in this report represent an initial attempt
to solve these problems. It is hoped that both coverage and mapping
techniques will improve so that distribution and abundance in the West

can be more adequately plotted in the future.
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Stephenson* (5), Phillips B. Street*, Jean H. Stull*, Barrett D. Itansue*,
James P. Trego, Mrs. W. R. Williams* (3).

PRINCE EDWARD ISLAND: Bruce C. Pigot* (5), Martin L. H. Thomas* (k).

QUEBEC

:

F. M. Brlgham*, Peter W. P. Browne* (5), Raymond Cayouette*, Wilfrid
Gaboriault, Francois Hamel, Garnet R. Hanes*, J. M. larouche, Ronald
Lepage* (h) , Mabel W. Mcintosh*, George H. Montgomery*, Rev. G. Samson,
M. D. Spencer, Jo Wright.

RHODE ISLAND: Mabelle G. Davenport* (3), R- E. Woodruff.

SASKATCHEWAN: Margaret Belcher, Patricia R. Kern, Jan Looman.

SOUTH CAROLINA:

Theodore A. Beckett, III* (4), E. C. Clyde* (4), Gaston Gage*, Geyrl
L. Gardner*, Caroline G. Newhall*, William Post, Jr.*, Vivian M. Smith*
(U), Adair M. Tedards*, Edward S. Tillinghast-^'-•X-.

SOUTH DAKOTA:

Donald G. Adolphson* (3), Leslie M. Baylor, Charles P. Crutchett, Rod
C. Drewien, Keith E. Evans* (h), June Harter* (6), Bruce K. Harris* (3),
Nelda J. Holden, Lucille M. Johnson* (h) , Robert R. Johnson*, Milton D.

McCliire*, Lester J. Moriarty* (k) , David L. Olsen*, Charles H. Rogge* (5),
B. J. Rose* (8), Jack K. Saunders (2), James G. Sieh, Paul F. Springer,
Nathaniel R. Whitney, Jr.* (6).

TENNESSEE

:

Fred J. Alsop, III*, Mrs. William F. Bell* (4), Michael L. Bierly*,

William H. Blackburn*, J. H. Burbank, James M. Campbell* (4), Mrs. E. M.

Carpenter*, Ben B. Coffey, Jr.*, J. R. Conder, Anne11a Creech*, Mary L.

Cypert* (4), Helen B. Dlnkelspiel*, Kenneth H. Dubke* (9), John 0. Ellis*,

Mrs. W. L. Fenn, Thomas W. Finucane*, Earl J. Fuller*, Katherine A.

Goodpasture* (8), Maurice E. Grigsby*, Joseph C. Howell* (6), William J.

Jones*, Victor Julia*, George R. Msyfield*, Robert W. McGowan*, Willie R.
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Nevius*, Frances B. 01son_, Noreen M. Smith^^ H. Alice Smlth-^, Maxie V.

Swindell^, Mrs. A. H. West (2), Mary C. Wood* (h) .

TEXAS:

L. T. Adams ^ J. J. Andlng^ Kichard 0. Albert-^;, Peggy A. Amerson,
Charles R. Bender*^ L. Berner, Jr . ^ Lillian M. Brown, Orphus C. Bone-^ (4),
Russel W. Clapper, Charles F. Crabtree, Jr. (2), Lorene T. Davidson, E.

S. Dillon, Phyllis J. Dozier-^^, Victor L. Emanuel-^, Raymond J. Fleetwood,
Edward L. Flickinger, Charles L. Gardner, Keith S. Hansen, Lee W. Homan*,
Lawrence G. Huey, Grace Hughes (2), R. Roy Johnson (2), Miss M. B. Keefer,
Jack T. Kent->^, Carrol E. Kiblinger*, Elmsr B. Kinsey*, Annette C. Koon*,
Edward A. Kutac, Sterling S. lacy, Anne L. LeSassier* (4), Joe F. Lowe,
B. A. Mack, Kay McCracken, Ernest W. McDaniel* (5), D. B. McKey, M. Mullins,
Andrew W. O'Neil* (4), Margaret Parker*, Charles Pedersen, Warren M.

Pulich, Jr.* (4), Warren M. Pulich, Sr. (2), Mrs. M. H. Robinson, Rodney
A. Rylander, Jean K. Schwetman, Kenneth D. Seyffert*, W. D. Shepler,
Mrs. Dwight T. Smith, Wini Smith, Charles Spangler*, Roland H. Wauer* (5),
F. S. Webster, Marie S. Webster, J. W. White (2), Frances C. Williams*
(4), Terrence S. Word*.

UTAH:

James W. Bates, Herbert H. Frost, Reed S. Henderson, William E. Long,
Clyde E. Nicely, James W. Schaack, William M. Taylor.

VERMONT:

B. J. Beecher* (3), W. F. Bellinger, A. C. Black, Jr., M. Choukas,
Jr., Joyce B. Daniels*, Mrs. J. R. Downs*, Barbara S. Eastman, Richard D.

Eldred*, Alan G. Engberg, Thomas H. Foster* (8), Louise B. Indridason*

(3), Marion F. Metcalf* (6), William J. Norse (2), Robert N. Spear, Jr

(3), James M. Toolan.

•)f

VIRGINIA:

Louise M. Babcock*, Floy C. Burford*, Mitchell A. Byrd*, Max M.

Carpenter*, William S. Clark*, James W. Eike*, Ruskin S. Freer* (3),
Bertram W. Haines* (U), Harry G. M. Jopson, A. Reginald Miles, John W.

Murray*, Sally Nelson, H. W. Nunley*, E. Gertrude Prior*, K. C. Richards,
Richard W. Russell, Robert J. Schaefer, Frederic R. Scott* (8), C. C.

Stairly, Charles E. Stevens*, Edmund W. Stiles (4), Mrs. C. A. Stone, Mrs.
E. L. Umbarger

.

WASHINGTON:

Frank H. Anderson, Robert M. Boggs, Robert M. Evans, Emile M. Grahles,
Warren A. Hall (2), Stanley A. Hughes, Jr., Ron Klein, Rollo R. Rathfelder,
Frank Richardson, Zella M. Schultz, Terence R. Wahl, Robert E. Woodley.
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WEST VIRGINIA:

C. L. Conrad, M. Lois Garrett, George A. Hall* (6), Mrs. W. A.
Katholl*, Robert C, Kletzly, Maxine C. Kiff*, Clark Miller* (h), D. R.

Shearer, Anne Shreve*, Jerie Stewart*.

WISCONSIN:

Thomas L. Ashman*, Nerval R. Barger* (5), John W. Barnes*, F. M.

Baumgartner, A. Marguerite Baumgartner*, Harold A. Bauers*, Richard F.

Bernard* (4), Emily R. Bierbrauer*, David A. Bratley*, B. N. Brouchoud,
Helen A. Caldwell*, Nils P. Dahlstrand*, Mary F. Donald* (6), Louise W.

Erickson* (5)j G. W. Foster, Jr., Charles L. Gilmore, Sr.*, Stephen V.

Goddard*, W. L. Hilsenhoff, T. N. Ingram (2), John L. Kaspar*, D. W. Keach,
Charles A. Kemper* (?), Kenneth Krumra* (k) , Daniel E. Krysiak, F. Z. Lesher

(2), Harold L. Lindberg* (it-), R. H. Lound, R. J. Lukes, Miss Margarette E.

Morse*, Myron H. Reichwaldt*, Katherine D. Rill* (h) , Rev. Samuel D, Robbins*
(10), J. R. Rosso*, Carol H. Rudy* (6), R. S. Sandburg, N. E. Stevenson,
Daryl D. lessen*, M. J. Tomlinson, Gayle 0. Tryggeseth (2), Alice C.

Vincent* (2), Viratine E. Weber*, C. Wood, James H. Zimmerman (2),

WYOMING:

Mary C. Back, Joe T. Green, Willomae W. Green, Piatt H. Hall, Lois
L. layton (2), Oliver K. Scott (k)

.

Production of this report was a cooperative project from start to
finish. John McDaniel wrote the RPG machine programs for production of
the summaries and tables. Charles M. Hopkins and Manuel Vieira designed
the program for producing distribution maps from punch cards on the Univac
lOOif. Noah Sealock wrote RPG programs to select and organize data for
statistical analysis

.

Marshall Strong Hellmann of the U. S. Geological Survey Computer
Center developed the Fortran IV program for statistical analysis of year-
to-year change

.

Edmund W. Stiles and Paul G. Bystrak did much of the editing of in-

coming records ayd Danny Bystrak prepared the maps for publication.

Many other staff members of the Migratory Bird Populations Station
contributed significantly to this report, especially David Anderson and
Charles Lobdell (statistical procedures), James Ruos and Duncan MacDonald
(stratification), John Rogers and Joseph Young (editorial), and Ethel
Cobb and Agnes Nalley (typing).

Dr • A . J . Erskine of the Canadian Wildlife Service provided the
stratification for the Canadian Provinces and has made helpful suggestions
regarding many aspects of the Survey.
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BREEDING BIRD SURVEY COORDINATORS

Our very special thanks are extended to the State and Provincial

Breeding Bird Survey Coordinators for their superb cooperation in arrang-

ing for coverage in their respective areas and for following through to

obtain substitute observers for routes that could not be covered by the

person to whom they were first assigned. Most of the coordinators for

1969 will be the same as in prior years. Their names ^ addresses and tele-

phone numbers are listed below.

We wish to pay tribute to Louisiana Coordinator Dr. Hugh C. Land who

provided such fine coverage of that State until his imtimely death last

fall. We also express our appreciation to the following coordinators who

served in 1967 and 1968: Peter Brings James Eike^, Dr. Harold D. Mahan,
Christopher M. Packard^ Dr. James F. Parnell^ Richard H. Peake^ Jr

.

^

Forrest S. Romero^ Michael D. Spencer^ and Robert E. Stewart.

1969 Coordinators

ALABAMA: Thomas A. Imhof, IO36 Pike Road, Birmingham 35218 (205-783-2050)

.

ALASKA: Dr. Brina Kessel, Department of Biological Sciences, University of

Alaska, College 99735-

ARIZONA: Dr. Stephen M. Russell, Department of Zoology, University of

Arizona, Tucson 8572I (602-884-275l)

.

ARKANSAS: Dr. Douglas James, Department of Zoology, University of Arkansas^

Fayetteville 727OI (501-575-3251).

CALIFORNIA: Mrs. Eleanor Pugh, 629^+ Woodleaf, Star Route, Oroville 95965-

COLORADO: Dr. Ronald A. Ryder, WL .Mgt
.

, Colorado State University, Fort

Collins 80521 (303-491-6681).

CONNECTICUT: Migratory Bird Populations Station, Laurel, Md. 208lO

(301-776-^^-880 Ext. 281).

DELAWARE: John T. Linehan, Department of Entomology, University of Delaware,

Newark 19711 (302-738-2526).

FLORIDA: Allen R. Stickley, 3700 E. University Ave., Gainesville 3260I

(90)4-372-2571).

GEORGIA: Migratory Bird Populations Station, laurel, Md. 208l0.

IDAHO: William Belknap, Boise College, I907 Campus Drive, Boise 837OI
(208-385-1011).

ILLINOIS: Migratory Bird Populations Station, Lairrel, Md . 208l0.

INDIANA: Dr. James B. Cope, Earlham College, Richmond ^737^+ (317-962-6561)

.
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IOWA: Peter C. Petersen,, Jr., 236 McClellan Blvd., Davenport 52803 (319-
326-0114).

KANSAS: Dr. John L. Zimmerman, Department of Biology, Kansas State
University, Manhattan 66502.

KENTUCKY: Dr. BiJirt L. Monroe, Jr., Department of Biology, University of
Louisville, Louisville 40208 (502-636-4779).

LOUISIANA: Dr. Marshall Eyster, Department of Biology, University of

Southern Louisiana, Box 545; Lafayette 70501-

MAINE: Migratory Bird Populations Station, Laurel, Md. 20SlO

MARYLAND: Migratory Bird Populations Station, Laurel 208lO (301-776-4880).

MASSACHUSETTS: James Baird, Massachusetts Audubon Society, Drumlin Farm,
Lincoln 01773 (617-259-9500 )

.

MICHIGAN: Dr. C. T. Black, Department of Natural Resources, Stevens T.

Mason Building, Lansing 48823.

MINNESOTA: Dr. Walter J. Breckenridge, James Ford Bell Museum of Natural
History, University of Minnesota, Minneapolis 55455-

MISSISSIPPI: William Turcotte, Woolfolk State Office Bldg., P. 0. Box 451,

Jackson 39205 (6oi-355-936l)

.

MISSOURI: Richard A. Anderson, ll47 Grenshaw Avenue, St. Louis 63137
(314-231-1185).

MONTANA: Dr. Clifford V. Davis, College of Arts & Sciences, Montana State
University, Bozeman 59715-

NEBRASKA: C. W. Huntley, 1037 Reedwood, Crete 68333 (402-826-2888).

NEVADA: J. R. Alcorn, P. 0. Box 592, Fallon 894o6 (702-423-4832).

NEW HAMPSHIRE: Mrs. Vera Hebert, New Hampton O3256 (603-744-5643).

NEW JERSEY: Dr. Alfred E. Eynon, 5 Beach Road, Verona 07044.

NEW MEXICO: Dr. James R. Travis, 4l7 Estante Way, P. A., Los Alamos 87544
(505-672-9794).

NEW YORK: Dr. Robert P. Yxmick, 1527 Myron Street, Schenectady 12309
(518-346-8711).

NORTH CAROLINA: Dr. Robert P. Teulings, Route 2, Chapel Hill 275l4.

NORTH DAKOTA: Dr. Paul F, Springer, Northern Prairie Wildlife Research
Center, Jamestown 58401 (7OI-252-5363)

.
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OHIO: Dr. Milton B. Trautman^ Ohio Historical Society^ Ohio State Museum,
Columbus U32IO (614-299-6363).

OKLAHOMA: Harold M. Smith, I817 Fremont, Bartlesvllle 7^003.

OEEGON: Harry B. Nehls, 2736 S. E. 20th, Portland 97202 (503-235-3615).

PENNSYLVANIA: Wlnslow M. Shaughnessy, Academy of Natural Science, 19th
and Parkway, Philadelphia I9IO3 (717-787-6733);, and Paul Schwalbe,
Loch Haven State College, Loch Haven, 177^5 (717-7^8-6073).

RHODE ISLAND: James Baird, Massashusetts Audubon Society, Drumlin Farm,

Lincoln, Massachusetts 01773 (617-259-9500 )

.

SOUTH CAROLINA: T. A. Beckett, III; Magnolia Gardens, Route h, Charleston

29407 (803-766-3462).

SOUTH DAKOTA: Dr. Nathaniel R. Whitney, 633 S. Berry Pines Road, Rapid
City 57701 (605-342-5267).

TENNESSEE: Dr. Katherine Goodpasture, 3407 Hopkins Lane, Nashville 37215
(615-297-0703).

TEXAS: Warren M. Pulich, 2021 Rosebud Drive, Irving 75060 (214-253-1123).

UTAH: Dr. Jessop B. Low, Utah Cooperative Wildlife Research Unit, Utah
State University, Logan 84321 (801-752-2588).

VERMONT: Thomas H. Foster, P. 0. Box 397, Bennington 05201 (802-442-6684).

VIRGINIA: Migratory Bird Populations Station, Laurel, Md. 208lO.

WASHINGTON: Mrs. Zella M. Schultz, 3560 S. Brandon Street, Seattle 89II8
(206-723-2666).

WEST VIRGINIA: Dr. George A. Hall, Department of Chemistry, West Virginia
University, Morgantown 26506 (304-293-4l6l)

.

WISCONSIN: Rev. Samuel D. Robbins, Cadott 54727 (715-289-4869).

WYOMING: Dr. Oliver K. Scott, 437 East 13th Street, Casper 8260I (307-

235-1351).
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Canadian Provinces

ALBERTA: Richard Fyfe, 10015 - 103 Avenue, Edmonton.

BRITISH COLUMBIA: David Stirling, 3500 Salsbury Way, Victoria.

MANITOBA: Dr. Robert W. Nero, Manitoba Muse\jm of Man & Nature, ik'J James
Avenue, Winnipeg 2.

NOVA SCOTIA, NEW BRUNSWICK, PRINCE EDWARD ISLAND: Dr. Anthony J. Erskine,

2055 Kingsley Road, Ottawa 5;> Ontario.

ONTARIO: Dr. Martin H. Edwards, 19 Jane Avenue, Kingston,

QUEBEC: Henri Ouellet, Redpath Museum, McGill University, 805 Sherbrooke
Street W, Montreal.

SASKATCHEWAN: Frank H. Brazier, 2657 Cameron Street, Regina.
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Table 1.-- Total individuals recorded, I967 and I968

Species
Total Individuals
982 Rts

Total Individuals

Common Loon
Red-throated Loon
Red-necked Grebe
Horned Grebe
Eared Grebe
Least Grebe
Western Grebe
Pied-billed Grebe
White Pelican
Brown Pelican
Gannet
Double-cr. Cormorant
Brant ' s Cormorant
Pelagic Cormorant
Anhinga
Magnif . Frigate-bird
Great White Heron
Great Blue Heron
Green Heron
Little Blue Heron
Cattle Egret
Reddish Egret
Common Egret
Snowy Egret
Louisiana Heron
Blk-cr. Night Heron
Yellow- cr. Night Heron
Least Bittern
American Bittern
Wood Ibis
Glossy Ibis
White-faced Ibis
White Ibis
Roseate Spoonbill
Mute Swan
Whistling Swan
Canada Goose
Blue Goose
Blk-bellied Tree Duck
Fulvous Tree Duck
Mallard
Black Duck
Mottled Duck
Gadwall
Pintail
Green-winged Teal
Blue-winged Teal
Cinnamon Teal
American Widgeon

1967

107

2
6

2
2

84
224
21
12

176

29
h

13

547
671
671

2,527
2

222
49
69
32
6

177
29
101
144

772
2

23
1

71
1

5

6

1.270
138
116
116
289
21

562

64

1174 Rts
1968

129
1

8

13
6

3

48

87
202
11
1

117
11

5

62

4

516
721
564

3,138

393
193
62
187
71

7
186
l4

67
207
810

3

14

177

33
19

1,609
309
132

179
265
43

658

5

47

Species

Shoveler
Wood Duck
Redhead
Ring-necked Duck
Canvasback
Greater Scaup
Lesser Scaup
Common Goldeneye
Barrow ' s Goldeneye
Biifflehead

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 Kite
Swallow-tailed Kite
Mississippi Kite
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
Gray Hawk
Harris ' Hawk
Golden Eagle
Bald Eagle
Marsh Hawk
Osprey
Caracara
Prairie Falcon
Peregrine Falcon
Pigeon Hawk
Sparrow Hawk
Blue Grouse
Ruffed Grouse
Gr. Prairie Chicken

982 Rts



Table 1. --Total individuals recorded^ 19^7 s.nd I968 (continued)

Species

Sharp-tailed Grouse
Sage Grouse
Bobwhite
Scaled Quail
California Quail
Gambel's Quail
Moimtain Quail
Ring-neck. Pheasant
Chiikar

Gray Partridge
Turkey
Sandhill Crane
Limpkin
King Rail
Clapper Rail
Virginia Rail
Sora
Purple Gallinule
Common Gallinule
American Coot
American Oystercatcher
Black Oystercatcher
Semipalmated Plover
Snowy Plover
Wilson ' s Plover
Killdeer
Mountain Plover
Black-bellied Plover
Ruddy Turnstone
American Woodcock
Common Snipe
Long-billed Curlew
Upland Plover
Spotted Sandpiper
Solitary Sandpiper
Willet
Greater YeHowlegs
Lesser Yellowlegs
Pectoral Sandpiper
White-rumped Sandpiper
Least Sandpiper
Diinlin

Short-billed Dowitcher
Stilt Sandpiper
Semipalmated Sandpiper
Marbled Godwit
Sanderling
American Avocet
Black-necked Stilt

Total Individuals



Table 1.-- Total indlvid-uals recorded, 1967 and I968 (continiied)

Species

Total Individuals

982 Rts

1967

VauDc's Swift
White-throated Swift
Lucifer Hummingbird
Ruby-thr. Hiimmingblrd

Blk-chin. Hinmningbird

Costa's Hummingbird
Anna's Hummingbird
Broad-tail Hummingbird
Rufous Hummingbird
Allen's Hummingbird
Calliope Hummingbird
Broad-bill Hummingbird
Belted Kingfisher
Ye 1- shafted Flicker
Hybrid flicker
Red- shafted Flicker
Gilded Flicker
Pileated Woodpecker
Red-bellied Woodpecker
Gold- front. Woodpecker
Gila Woodpecker
Red-headed Woodpecker
Acorn Woodpecker
Lewis' Woodpecker
Yel-bellied Sapsucker
Red-breasted Sapsucker
Williamson's Sapsucker
Hairy Woodpecker
Downy Woodpecker
Ladder-back .Woodpecker
Wuttall's Woodpecker
Red-cockad .Woodpecker
White-head .Woodpecker
Blk-back 3-toe .Woodpkr

No. S-toed Woodpecker
Eastern Kingbird
Gray Kingbird
Tropical Kingbird
Western Kingbird
Cassin's Kingbird
Scissor- tall. Flycat chr

Kiskadee Flycatcher

Gr . Crested Flycatcher
Wied's Cr. Flycatcher
Ash-throat Flycatcher
Olivaceous Flycatcher
Eastern Phoebe
Black Phoebe
Say ' s Phoebe

1174 Rts

1968

20
102

Species
Total Individuals
982 Rts 117^1- Rts

1967 1968

295



Table 1.--



Table 1.-- Total individuals recorded^ I967 and I968 (continued

^

Total Individuals Total Individuals
Species

Mourning Warbler
Macgillivray ' s Warbler
Yellow-throat
Yellow-breasted Chat
Red-faced Warbler
Hooded Warbler
Wilson's Warbler
Canada Warbler
American Redstart
House Sparrow
European Tree Sparrow
Bobolink
Eastern Meadowlark
Western Meadowlark
Yellow-head. Blackbird
Red-winged Blackbird
Tricolored Blackbird
Orchard Oriole
Black-headed Oriole
Spotted-br . Oriole
Hooded Oriole
Scott's Oriole
Baltimore Oriole
Bullock's Oriole
Rusty Blackbird
Brewer ' s Blackbird
Boat-tailed Grackle
Common Grackle
Brn-headed Cowbird
Bronzed Cowbird
Western Tanager
Scarlet Tanager
Hepatic Tanager
Sijmmer Tanager
Cardinal
Fyrrhuloxia
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

982 Rts
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Table 5---Analysis of -population changes east of the Mississippi
River from Breeding Bird Sxarvey , I966-I967

Standard
Nimber of



Table 6, —^Analysis of population changes based on 58O comparable
routes east of the Mississippi River, I967-I968

Species

Cattle Egret
Turkey Vulture

*Red-tailed Hawk
Sparrow Hawk
Bobwhite
Killdeer
Mourning Dove

**Yellow-billed Cuckoo
Belted Kingfisher
Yellow-shafted Flicker
Red-headed Woodpecker
Eastern Kingbird
Eastern Phoebe
Horned Lark
Blue Jay
Starling
Barn Swallow
Purple Martin
Black-capped Chickadee
Tufted Titmouse
House Wren
Carolina Wren
Mockingbird
Catbird
Brown Thrasher
Robin
Wood Thrush
Eastern Bluebird
Red-eyed Vireo
Yellow Warbler
Ovenbird
Yellowthroat
Yellow-breasted Chat
House Sparrow
Eastern Meadowlark
Western Meadowlark
Red -winged Blackbird
Baltimore Oriole
Common Crackle
Brown -headed Cowbird
Cardinal
Indigo Bunting

*Dickcissel
^American Goldfinch
Rufous -sided Towhee
Field Sparrow
Song Sparrow

Weighted Mean



Table 7. --Analysis of population changes based on 222 comparable routes

from the Great Plains to the Mississippi River, I967-I968



Table 8

.

Species

-Analysis of population changes based on 802 comparable routes
from the Great Plains to the Atlantic Ocean, I96T-I968

Weighted Mean Weighted Standard Percent Change
Birds Per Route Mean Error of Wtd( underscored) and

2 Mean Diff . Confidence Limits

Cattle Egret
Bobwhite

*Killdeer
Upland Plover
*Mouming Dove
Turkey Vulture
Red -tailed Hawk
Sparrow Hawk
Yellow-billed Cuckoo
Belted Kingfisher
Yellow-shafted Flicker
Red -headed Woodpecker
Eastern Kingbird
Eastern Phoebe
Horned Lark
*Bam Swallow
Purple Martin
Blue Jay
Black-capped Chickadee
Tufted Titmouse
House Wren
Carolina Wren
Mockingbird
Catbird
Brown Thrasher
Robin
Wood Thrush
Eastern Bluebird
Starling
Red -eyed Vireo
Yellow Warbler
Ovenbird
Yellowthroat
Yellow-breasted Chat
House Sparrow
Eastern Meadowlark
Western Meadowlark
Red-winged Blackbird
Baltimore Oriole
Common Crackle
Brown -headed Cowbird
Cardinal
Iniigo Bunting
Dickcissel

**American Goldfinch
Rufous -sided Towhee
Lark Bunting
Field Sparrow
Song Sparrow

1967



Table 9- --Population indexes for selected species.
Base year, 1968

Central Region Eastern Region
Species
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