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Estimation of size of animal populations is an
integral part of wildlife conservation. Management
goals for a migratory bird species can be expressed
in terms of a desired numerical abundance and, for
game species, a desired level of harvest (Martin
et al. 1979). With respect to abundance, manage-
ment may be directed at: (1) reducing population
size in areas experiencing undesirable economic
problems, such as crop depredation; (2) increasing
numbers in areas where a species is declining or
persisting at low levels; and (3) maintaining sizes of
populations judged to be at desirable levels. For a
game species, these abundance-oriented goals
must be considered in the context of creating or
maintaining a harvest level consistent with recrea-
tional interests.

Considerable progress has been made since the
early 1900s in the methodologies for measuring
wildlife abundance. Since Kendeigh (1944b) re-
viewed the historical development of surveys for
bird populations and evaluated methods in use at
the time, many new techniques have been devel-
oped (Ralph and Scott 1981).

In the context of mourning dove populations, a
survey is employed to determine relative abun-
dance as opposed to a census aimed at ascertaining
absolute abundance. The Call-count Survey is an
investigation designed specifically for the species.

EVOLUTION OF PROCEDURES
Development of Survey Technique

Development of a survey technique to detect
and measure mourning dove population changes
was a major objective of a Cooperative Dove Inves-
tigation initiated in the southeastern states in 1948
(Southeastern Association of Game and Fish Com-
missioners 1957). Leonard E. Foote, of the Wildlife
Management Institute, was instrumental in origi-
nating and providing assistance throughout this
study. Key personnel from the U.S. Fish and Wild-
life Service included George C. Moore, who coordi-
nated the project, and Harold S. Peters, who as-
sisted in developing and testing field techniques.
State project leaders included James Keeler (Ala-
bama), David Donaldson (Arkansas), Frank Win-
ston (Florida), Dan Nelson (Georgia), Dan Russell
(Kentucky), John Newsom (Louisiana), St. Clair
Thompson (Mississippi), Henry Bobbs (Missis-
sippi), Don Allison (North Carolina), Harold Poole
(South Carolina) and Jay Hammond (Tennessee).

Much was known about the mourning dove’s
life history prior to the project, but additional bio-
logical information was needed, including a tech-
nique suitable for monitoring breeding popula-
tions. Since it was deemed impossible to make a
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complete count of all doves, a method to develop
an index to the population was sought. A variety of
approaches was tried for the purpose of formulat-
ing an indexing technique that was economical,
practical, statistically appropriate (e.g., estimating
the same fraction of the population from year to
year), permitted area-to-area and time-to-time com-
parisons, and was of sufficient sensitivity to detect
differences within both high and low populations.

Initially, evaluations were made of different
methods to provide an index to the level of the
posthunting season dove population for compari-
son with indices at other seasons of the year. Road-
side counts were conducted during winter by rural
mail carriers, biologists and wardens. Records indi-
cated large numbers of observations of a few birds
and a small number of observations of large num-
bers of birds. This variation necessitated a large
sample for desired reliability. Additionally, other
deficiencies precluded use of winter road counts as
a national survey method. Winter plot counts also
were tried, but were disregarded due to variability
and time requirements for extensive application.

Year-round random and controlled road counts
were found to provide valuable indices for deter-
mining average dates of population peaks for hunt-
ing regulations if the sample was large and if the
data were gathered on a comparable basis from
year to year. Breeding season random road counts
yielded an index with a fair degree of precision if
the sample was large enough and data were col-
lected by trained observers with approximately the
same geographic coverage annually.

Ultimately, a Call-count Survey—in which
numbers of individual doves heard calling (cooing)
are counted along preselected routes—was judged
to provide the best index to the population. Data
from doves heard were found to be less variable
than data from doves seen. Credit for the original
idea of adapting an auditory index to doves in the
late 1940s is more or less equally shared by George
C. Moore, Daniel J. Nelson, Harold S. Peters,
Edward Wellein and Leonard E. Foote (Foote and
Peters 1952). Foote and Wellein initiated the original
discussions for the possible use of an auditory
method based on research by McClure (1939), who
studied mourning dove calling activity and sug-
gested its use for surveying the birds. He found
that cooing was greatest in early morning and least
at midday, increasing again in the evening before
sundown.

Fieldwork to investigate and develop proce-
dures for using Call-counts began in March 1950,
with a three-car, 0.5-mile (0.8 km) interval route
(Foote and Peters 1952). Duvall and Robbins experi-
mented with Call-counts at 1.0-mile (1.6 km) stops

in Maryland, Pennsylvania and New York during
May and June. Peters followed similar procedures
in Ohio in June, July and August of that year. These
early studies served to determine the practicality of
certain procedures in the Call-count method, par-
ticularly the starting time (morning or afternoon),
the number of stops (twenty) and the distance be-
tween them—1.0 mile (1.6 km) with a driving time
of three minutes—and the length of time for count-
ing at each stop (three minutes). Coordinated re-
search was proposed in late 1950 and begun the
following spring.

At various times between 1951 and 1954, inten-
sive studies designed to permit biological and sta-
tistical evaluation of the Call-count technique were
conducted in Wisconsin (Wagner 1952), Tennessee
(Kerley 1952), Ohio (Peters 1952), New York, Penn-
sylvania, Maryland and Virginia (Duvall and Rob-
bins 1952), and Georgia (McGowan 1952, 1953,
Lowe 1956). The results of these studies and addi-
tional data are reviewed in Southeastern Associa-
tion of Game and Fish Commissioners (1957).

Similarities were seen in results of these inves-
tigations that led to the establishment of additional
survey standards for large-scale surveys. In several
of these studies, both morning and afternoon sur-
veys were conducted to ascertain the best time of
day to run the survey. Early morning counts were
found to be consistently higher and less variable
than afternoon counts. Mourning dove calling
reaches a peak at sunrise and then diminishes
gradually over the next hour and a half. To compare
survey results from area to area, it was determined
that counts should be standardized to start exactly
one-half hour before sunrise. Throughout the
range of the mourning dove, a plateau period of
calling existed from mid-May to mid-June, during
which calling levels were relatively stable. Breeding
populations were spread more homogeneously
throughout the range during this period than at
any other season (Foote and Peters 1952). Analyses
indicated that the three-minute listening period
was the most efficient. Wind had a pronounced
effect on one’s ability to hear doves calling and, in
high velocities, on the intensity of calling itself.
Researchers suggested that no counts should be
taken when wind velocity exceeded Beaufort 3 (8 to
12 miles per hour: 12.9 to 19.3 km/hr). Calling activ-
ity was depressed with light rains and practically
ceased during heavy rains. McClure (1939) found
that calling was very uniform between 41 and 77
degrees Fahrenheit (5 and 25° C). Doves did not
coo as much when the temperature was below
freezing or above 77° F (0 to 25° C).

Many intensive studies of cooing performance
of penned or individually marked free-flying doves
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have provided new insights into the validity of
mourning dove Call-count Survey procedures (see
Baskett et al. 1978, see also chapter 15).

Inception of the Survey

After the initial studies in a few states were
concluded in 1950, 133 routes in twenty-two states
were established in 1951. Most of these routes were
located in eight southeastern states (Alabama, Flor-
ida, Georgia, Kentucky, Louisiana, Mississippi,
North Carolina and South Carolina), plus Ohio and
Texas.

By 1952, 196 routes had been established in
thirty-two states. During 1950 to 1952, the routes
were surveyed three to ten times at four- to seven-
day intervals annually to gather extensive basic
data. Data analyses indicated that a more efficient
sampling design would result from doubling the
number of routes and surveying each route only
once (Southeastern Association of Game and Fish
Commissioners 1957).

Coverage expanded to a nationwide survey be-
ginning in 1953, with 542 routes in forty-one states.
The number was increased to 730 routes in forty-
four states in 1954. These routes were surveyed
only once each season. In 1959, all forty-eight
conterminous states were represented by survey
routes. During the past several years, the number
of routes has varied between 1,000 and 1,065, as
some states added routes for three- to five-year
periods for special evaluations and then reduced
the number of routes. In 1987, the number of routes
was 1,062.

The U.S. Fish and Wildlife Service has coordi-
nated the Call-count Survey from its inception and
is responsible for analyzing the data and preparing
reports. Personnel from state and federal agencies
“run” the survey routes, as do a few specially se-
lected volunteers.

Between 1966 and 1971, cooperators ran their
routes from May 20 through June 10. From 1972 to
1976, the official survey period was designated as
May 20 to 31. However, a grace period to June 10
was allowed for any person who was unable to
complete the survey during the designated time
frame. Beginning in 1977 and continuing to pres-
ent, the official survey period still has an end date
of May 31, but the extension has been shortened to
June 5. This measure was adopted because of short
time constraints between the time data are received
and when reports have to be prepared for regula-
tions purposes. Routes run June 5 to 10 were ac-
cepted, although the data were not used in the
current year’s analysis.

Selection of Route Locations

When Call-count Surveys were first initiated,
route locations were personally selected, usually
by the person making the counts, rather than on
a statistically acceptable basis of randomization
(Southeastern Association of Game and Fish Com-
missioners 1957). People may have tended to select
routes in the better dove habitats, but this was
unknown,

As part of the Cooperative Dove Investigation,
Call-count samples for 1953 and 1954 were sorted
into life zone, biotic province, soil province and soil
association subgroups, and analyses of variance
were made. Significant differences were found in
dove populations in subgroups for each major clas-
sification. Consequently, suggestions were made
for refinement of the sampling technique for Call-
counts (Southeastern Association of Game and
Fish Commissioners 1957). One recommendation
was to select routes randomly within geographic
sampling areas if tests indicated present sampling
was biased.

A test to compare data from randomly located
routes with those obtained from nonrandom routes
was a high priority in the dove management pro-
gram (Foote 1957). Subsequent to the Cooperative
Dove Investigation, a study was conducted of the
efficiency of existing dove Call-counts in seven
southeastern states, with particular reference to
tests of a random sampling design that would yield
more reliable data (Foote et al. 1958). Appropriate
sampling would permit area-to-area comparisons
and proper weighting of Call-count data from geo-
graphic areas. Foote et al. (1958) found that the
original route sampling was indeed positively
biased, signifying that higher-than-average dove
population areas had been sampled. Results also
indicated that stratification by ecological zones was
a more efficient sampling design than was either
stratification by state or completely random sam-
pling. Suggestions were made for revising the
nationwide Call-count sampling scheme.

Foote (1959) devised a sampling system for
mourning dove Call-counts based on an allocation
of routes by geologic areas known as physiographic
regions. The various regions were based on a map
entitled “Physical Divisions of the United States,”
prepared by Fenneman (1931) (Figure 34). The
boundaries of some regions were modified based
on an examination of the survey data and other
geographical characteristics. Ruos (1971) made
additional minor modifications after examination of
more recent ecological studies.

Original, nonrandom routes gradually were re-
placed by randomly located routes stratified within
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Figure 34. United States physiographic regions used in analyses of mourning dove population data, revised 1970. Based
on Fenneman’s (1931 [revised 1970]) map featuring physical divisions of the United States. Dark lines outline the three

major mourning dove management units.
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physiographic regions between 1957 and 1966 in
forty-four states. Call-count data were analyzed for
the first time by physiographic region in 1966 (Ruos
and Tomlinson 1968). Selection of twelve random
routes in the remaining four states—Maine, New
Hampshire, Rhode Island and Vermont—was com-
pleted by 1970.

The procedure for randomly selecting routes
was to draw a grid of squares or cells, twenty miles
(32.2 km) on a side, on a large map of the United
States. Physiographic region boundaries were
superimposed on the map. Cells then were num-
bered by region, excluding those that were substan-
tially covered with open water and those, such as
urban areas, that could not be surveyed (Foote et al.
1958, Foote 1959). Routes were allocated to regions
proportional to presumed dove populations (mean
counts from either 1954-56 or 1956-57 routes, de-
pending on state and weighted by land area).

Mourning dove Call-count surveys were run in
Canada between 1961 and 1965. Standard proce-
dures for conducting the survey were followed.
However, the routes had been nonrandomly lo-
cated, as was done initially in the United States.
When routes were relocated in the U.S., Canadian
authorities decided to discontinue the survey
rather than relocate routes in their country. Before
terminating the survey, there were seventy-nine
routes in Ontario, two each in British Columbia and
Manitoba, and one in Alberta. Wight et al. (1964)
reported results for 1963-64; Tomlinson (1965) sum-
marized results for 1964-65.

A suggestion was made for a new stratification
of routes based on potential natural vegetation
(Blankenship et al. 1971). The U.S. Fish and Wildlife
Service decided, however, not to change physio-
graphic region boundaries because of discouraging
statistical problems in adapting a new stratification
to the current one based on regions. (D. Mac-
Donald personal communication: 1988, D. W.
Hayne personal communication: 1988). In addi-
tion, a considerable amount of historical data
would be lost, since the data from earlier years
would not be comparable.

Current Procedures

Each Call-count route usually is located on
lightly traveled secondary roads and run between
May 20 and May 31, with a grace period to June 5.
Counts begin one-half hour before sunrise and con-
tinue for two hours.

On each route, twenty listening stations are
spaced at 1.0-mile (1.6 km) intervals. During a
three-minute period at each stop, the number of
doves heard calling, the number seen and the level
of disturbance (noise) that impairs the observer’s
ability to hear doves are recorded. Also noted is the
number of doves seen during a three-minute drive
between stops.

Surveys are not made when wind velocities ex-
ceed 12 miles per hour (19.3 km) or when it is rain-
ing, as noted earlier.

A U.S. Fish and Wildlife Service biologist conducts a Call-count Survey on a secondary road in central Maryland.
Separate records are made of doves heard and seen during a three-minute period at each of twenty listening/observation
stations (stops) of 1.0-mile (1.6 km) intervals. Binoculars serve to verify dove observations. Photo by David Dolton.
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As Call-count Surveys are being conducted, observers
record a variety of information on a special form pre-
pared by the U.S. Fish and Wildlife Service’s Office of
Migratory Bird Management. At the start and conclusion
of each survey, wind velocity, temperature and percent-
age cloud cover are logged. At each stop, the number of
individual mourning doves heard calling (cooing), the
number of doves seen (singles or in pairs or flocks) and
the disturbance level are documented. The number of
doves seen during three-minute drives between stops
also are recorded. Photo by David Dolton.

DATA ANALYSIS
Presentation

Methods of presenting or analyzing the data
have changed periodically over the years. Results
were mimeographed and distributed in “Mourning
Dove Newsletters” from 1949 to 1960 (files of the
U.S. Fish and Wildlife Service, Laurel, Maryland).
Thereafter, results were presented in mimeo-
graphed administrative reports or published as
Special Scientific Reports (e.g., Dolton 1977).

Data for doves heard and seen were summar-
ized according to several different types of state
groupings over the years. For example, the United
States was divided into seven regions based on re-
coveries of banded doves. These regions also were
combined into three larger regions, roughly divid-
ing the U.S. into eastern, central and western units.
Other summaries combined the regions into two
units, with the Mississippi River as the dividing
line between the eastern and western units. This
division also roughly separated the eastern and
western subspecies of the mourning dove (see
chapter 2).

Counts of doves seen were determined to be
more variable than counts from doves heard
(Southeastern Association of Game and Fish Com-
missioners 1957). Consequently, data on doves
seen were not analyzed between 1958 and 1984.
Beginning in 1985, however, results from doves
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seen were deemed to be useful with long-term,
sophisticated analyses and again were reported
solely as supplemental information to doves heard
(Dolton 1985).

Analyses of banding data led to the establish-
ment of mourning dove management units in 1960
(see chapter 4) (Kiel 1961). These areas encompass
the principal breeding, migration and U.S. winter-
ing areas for largely independent populations.
Since that time, management decisions have been
made within the boundaries of the Western
(WMU), Central (CMU) and Eastern (EMU) man-
agement units.

For many years, the EMU and CMU were di-
vided into two groups of states— those permitting
dove hunting and those prohibiting hunting—for
analysis comparisons. However, hunting status
among states, particularly in the CMU, has
changed considerably. For example, in 1966, seven
of the fourteen CMU states allowed hunting and
seven did not. By 1987, twelve CMU states allowed
hunting. The situation was further complicated by
the fact that both South Dakota and Nebraska al-
lowed hunting in some years but not in others dur-
ing that overall period. Thus, comparisons between
hunting and nonhunting states of the CMU now
are impractical.

In different treatments, both the CMU and
WMU were divided into separate geographic refer-
ence areas adopted by Dunks et al. (1982) and
Tomlinson et al. (1988) (Figure 35). These north/
south-oriented tiers contain dove populations with

WESTERN

CENTRAL

Figure 35. Geographic reference areas in the Western and
Central management units.
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similar migration patterns. The EMU was not simi-
larly segmented, since a proper division of states
has not been determined at this time (however, see
chapter 4 for possible subdivisions to be consid-
ered). The reference areas are herein referred to as
Coastal WMU, Interior WMU, West CMU, Mid-
CMU and East CMU. In this analysis, Nevada was
grouped with the interior states of the WMU rather
than the coastal states as done in the aforemen-
tioned publications because of a greater similarity
in dove populations with the interior states
(Tomlinson et al. 1988).

Analyses

Analytical methods also have changed or
evolved over the years to enable better interpreta-
tion of Call-count results.

Stratification. Call-count data initially (1956)
were stratified by state and weighted by the esti-
mated number of square miles of productive dove
habitat in each state to arrive at average Call-count
indices for a management unit (see Table 43 for an
explanation of weighting). It was recognized, how-
ever, that statistically more precise estimates could
be obtained with the same effort by collecting and
analyzing survey data by ecological stratum rather
than by political unit. Foote et al. (1958) suggested a
sampling design using physiographic regions as
the basis for stratification, and it eventually was
adopted. Beginning in 1966, after establishment of
randomly located routes, the population index for
each state was determined as the mean number of
doves heard calling per route, weighted by the land
area of each physiographic region (stratum) within
the state (Ruos and Tomlinson 1968). Management
unit indices were calculated from state indices
weighted by the land area of states within the unit.

Variables associated with counts. Since time
of day is one of the most important factors affecting
dove calling behavior, and therefore the Call-count
Survey, Dolton et al. (in preparation) investigated
whether an analysis based on doves heard at ten
stops (starting at the normal thirty minutes before
sunrise) would be as efficient as one using the stan-
dard twenty stops. They found that trend estimates
on all twenty stops appeared to have about the
same precision as the estimates based on the first
ten stops but that the twenty-stop analysis was pre-
ferred since more doves are counted and little extra
effort is required. Accordingly, the twenty-stop
standard has been retained.

It was recognized early that observers do not
have uniform ability to hear birds (see Bart and
Schoultz 1984). When observer changes are made

for Call-count routes, differences in hearing acuity
could affect comparisons of data among years. Be-
ginning in 1966, the ability to hear dove calls by
different observers was considered in data analysis
(Ruos and Tomlinson 1968). Each observer change
was evaluated for unexpected differences in count
results. Criteria were developed for acceptance or
rejection of data following observer changes (Ruos
1974) and retroactively employed for all data from
1966 to 1971. Dolton et al. (in preparation) later
evaluated various aspects of data analysis asso-
ciated with route conditions, including observer
change. Models with covariables for wind, tem-
perature, percent cloud cover, disturbance (noise),
observer change and different combinations of
these covariables were tested to determine the best
model. An adjustment for observers was the only
factor found to affect Call-count results. The nega-
tive findings of the other variables probably re-
sulted from the practice of limiting the counts to
times when weather and noise covariables are
within narrow bounds, thus effectively removing
much of the variability associated with those
factors. Baskett et al. (1978) also reported that
weather has little effect on Call-counts except at the
extremes.

Population trends, The issue of comparability
has played a central role in data analyses to deter-
mine if a trend in the population is present. For
example, if one or more routes from a state were not
run in a specific year or they were run by different
observers in successive years, the data from those
routes were not considered comparable with data
for the preceding and succeeding years. Using ear-
lier methods of analysis, the data for those routes
were omitted for the two years in question, result-
ing in the loss of a considerable amount of informa-
tion throughout the survey. Through 1958, data
were summarized by pairs of years. The percentage
change for a state or management unit from one
year to the next was calculated from comparable
routes only. However, data for a series of years
could not be compared, since all routes were not
necessarily run in all years. To overcome this de-
ficiency, a “base-year” system of analysis was
adopted in 1959 and used through 1984. This
method employed selection of a specific year (e.g.,
1961) as the base year. During the period 1959-66,
the average number of mourning doves heard call-
ing on all routes for a state or management unit in
that specific year (without regard to comparability)
was used as the base index. Once the base year was
established, percentage changes for preceding and
succeeding years were calculated using data from
comparable routes and applied to the base index.
The resulting annual indices then were presented
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in tabular form for the period of years of data collec-
tion. The reader could visually scan these figures
and determine if the resulting line was increasing
or decreasing.

To obtain a more representative index than had
been possible earlier, Ruos and Dolton (1977) se-
lected a new base year (1971) for data analyzed in
1975 and thereafter. As their base index, however,
they elected to use an average of comparable route
results for a six-year period (1968-73). Since each
year consisted of two comparable data sets (1968,
for example, had one set to compare with 1967 and
one to compare with 1969), a total of twelve data
sets were used to obtain the average. This was done
to reduce “the influence of a possible atypical year
and . . . provide more reliable population indices
used in calculation of both long- and short-term
trends” (Ruos and Dolton 1977: 3). Trends were
estimated by fitting a regression line through in-
dices for a state or management unit. In retrospect,
averaging over the six-year period probably served
to mask actual low or high counts that occurred in
1971. Percentage changes were thus calculated in
many cases from an erroneous starting index (the
base year) and trends may have been biased. This
factor is thought to have delayed detection of a de-
clining trend in WMU dove populations for several
years.

During the late 1970s, it became apparent that
the base-year method was not providing the level of
precision desired. In addition to the problem noted
above, it was discovered that random errors were
accumulating over time as indices moved away
from the base year, resulting in unreliable trend
information (Geissler and Noon 1981). Dolton
(1982) calculated new indices using 1977 as the new
base year and demonstrated that this treatment
more accurately reflected a state’s relative dove den-
sity during current years than when 1971 was used
as the base year. The discrepancy was especially
apparent for data from the WMU. This procedure,
however, did not solve the inherent problems with
the base-year analytical technique. Clearly, an im-
proved method of analysis was needed.

During the early 1980s, statisticians at the
Patuxent Wildlife Research Center in Laurel, Mary-
land, were assigned the task of exploring alterna-
tive means of analysis. A route regression method
was developed and tested by Geissler (1984) and
eventually implemented in 1985. Random errors
did not accumulate with this method, and its relia-
bility was demonstrated with computer simula-
tions. For route regression analysis, the trend still is
defined as an average rate of change over time, i.e.,
the ratio of the dove population in an area in year t
to the population in year t — 1. To estimate a trend in
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a population for a specific area over a specified
period of years, a trend is first estimated for each
route through linear regression. The use of log-
transformed counts estimates a proportional
change per year. For each route, parallel lines are
fitted through each observer’s counts (i.e., the ob-
server is included as a covariable). This method
allows observers to count at different levels of
efficiency but still estimates a common slope
(trend) among all observers for the route (Figure
36).

The trend for a physiographic region within a
state is estimated as the average of the route trends
weighted directly by the dove density and inversely
by the relative variance of the individual route
trends. The relative variance depends on the num-
ber of different observers and the number and dis-
tribution of years the route was run. For example,
the program gives more weight to a route that has
been run by a single observer for ten years than one
that was run for only two years. More weight also is
given to a route run twice, five years apart, thantoa
route run twice, two years apart. When estimating
a trend for a state or management unit, trends for
physiographic regions within states are combined
in an average that is weighted by the land area of
each physiographic region. Variances of state and
management unit trends are estimated by a statisti-
cal procedure known as “bootstrapping” (Efron
1982).

The route regression method is currently the
method employed by the U.S. Fish and Wildlife
Service to provide trend information from the
nationwide mourning dove Call-count Survey.

A = Count by observer A —— = Observer trend
B = Count by observer B ——— = Common trend
-
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Figure 36. Illustration of a mourning dove population
trend calculation for one Call-count route. Point C is an
average of the counts and is used as the index of relative
abundance of mourning doves on the route. The dash
line indicates the common trend for all observers.
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Annual indices. From 1959 through 1984, an-
nual indices derived from the base-year analyses
for states and management units were presented in
annual reports and usually summarized by eleven-
year periods. These indices were subject to the
same problems as the base-year trends. Geissler
(1984) and Sauer and Geissler (1990) developed two
different annual index estimates, a linear model
approach and a residual-based approach, to com-
plement the trend estimates. Their methods give
similar estimates of indices, but the residual indices
are easier to compute.

Under this procedure, indices are calculated for
the purpose of showing population fluctuations
around a fitted line. Estimated indices are deter-
mined for an area by finding the average deviation
between observed counts on all routes in the area
and those predicted on the routes from the area
trend estimate. These residuals are averaged on the
log scale by year for all routes in an area and added
to the fitted trend for the area to produce the an-
nual index of abundance (Figure 37). This method
of finding indices superimposes yearly variation in
counts on the long-term fitted trend. The indices
provide an accurate representation of the fitted
trend for areas that are adequately sampled by sur-
vey routes (ten or more). Additionally, only data
from within an area are incorporated into the area’s
index. Since indices are adjusted for observer
differences and trend, the index for an area may be
quite different from actual count in individual years
at the ends of a period. The index in midyear, how-
ever, is about equal to the average of all counts (raw
data) for all years.

A = Count by observer A ——— = Observer trend
B = Count by observer B —=—=— = Common trend
X = Index
R = Residual
-
c
3
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Figure 37. Illustration of mourning dove population in-
dex calculations for one Call-count route. The “residual”
R, represents the deviation of the yearly predicted count
(based on trend) from the actual data. In this example,
observer differences in ability to perceive birds are elimi-
nated by placing the residuals on the predicted (com-
mon) trend line.

Annual indices are designed to show disper-
sion of actual data around a long-term trend. They
are calculated from predicted counts over the entire
period of years for which data are available. In con-
trast, trends are calculated using only data from
specified sets of years. Consequently, the percent-
age change per year estimated from trend analysis
may differ due to chance from the percentage
change per year calculated directly from breeding
population indices. The percentage change esti-
mated from the trend analysis is the appropriate
statistic to consider, as statistical significance is as-
sessed from the trend analysis.

INTERPRETATION OF RESUILTS
Trends

As a general rule for obtaining trend informa-
tion, a minimum of ten routes in an area of consid-
eration is required for reasonable confidence inter-
vals. The number of routes used in the Call-count
analysis for different time periods can vary as a
result of mechanics of the analysis. Normally, there
are more routes in the longer time periods, e.g.,
twenty-two years, since some routes may have
been relocated (considered as a new route) and the
old routes are included in the analysis. In addition,
new routes may be initiated periodically within an
area or areas.

The percentage change per year over all time
periods may appear exaggerated for those areas
with small numbers of routes that have large
changes in counts over the years.

A two-year change obtained from the route re-
gression trend analysis may differ from that calcu-
lated from index values. With Kansas as an exam-
ple, the percentage change calculated by hand
between 1986 and 1987 from the index values in
Table 34 is 10.8 percent. However, the percentage
change from the trend analysis in Table 35 for the
same two-year period is 36.0 percent. In some in-
stances (e.g., Indiana), the two-year trend (Table 35)
and the indices for those years (Table 34) may
appear to be in opposite directions. The trend
indicates an increase, while the indices show a
decrease. As discussed previously, indices were
calculated over the entire twenty-two-year period
and are designed to show year-to-year variation in
the context of long-term trends. These index values
tend to be somewhat smoothed and therefore may
not exactly replicate results from the trend analysis
over a shorter period, since the trend is calculated
using only data from the shorter period. In the case
of Indiana, one should note that the percentage
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Table 34. Breeding population indices for mourning doves heard by management unit and state, 1966-87.

Year
Management

unit/state 1966 1967 1968 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979

EMU

Alabama 235 212 195 199 200 166 238 212 168 21.2 211 232 257 250
Connecticut 2.5 4.0 4.2 2.0 8.4 6.4 6.1 52 56 10.2 109 11.3 149 16.1
Delaware 3.1 5.8 4.2 0.0 8.6 5.7 4.1 9.2 92 124 8.2 4.8 7.9 5.2
Florida 11.0 10.6 9.3 99 11.8 96 11.1 11.2 123 13.0 116 128 9.3 10.1
Georgia 268 216 205 208 269 234 213 227 245 297 247 260 295 26.0
Illinois 216 189 225 196 231 212 218 219 186 269 265 286 223 19.6
Indiana 469 41.7 419 384 363 476 404 356 33.2 337 327 367 203 207
Kentucky 284 226 229 237 288 267 226 246 285 214 230 21.7 255 18.6
Louisiana 121 123 115 13.1 9.0 119 128 10.0 114 123 12.1 99 121 9.8
Maine 1.5 1.5 2.8 2.5 T.7 22 -01 -0.6 0.9 0.9 0.9 7.9 6.8 42
Maryland 236 266 183 198 241 225 230 219 228 153 194 198 19.1 199
Massachusetts 96 18.8 5.8 50 123 81 121 140 108 113 7.2 11.2 13.2 8.0
Michigan 12.6 13.2 8.9 9.5 9.0 13.7 131 10.1 9.9 99 11.2 101 10.4 7.2
Mississippi 38.2 33.0 283 26.0 28.7 30.1 328 292 243 257 266 267 296 254
New Hampshire 3.7 2.3 2.4 2.1 3.2 3.4 35 5.0 3.8 2.8 3.2 3.5 4.2 3.6
New Jersey 21.4 17.7 234 212 278 250 267 239 206 155 183 20.0 16.1 17.0
New York 7.4 7.2 6.8 6.6 7.9 9.1 7.6 7.6 79 13.7 9.0 8.9 8.7 6.5

North Carolina 40.4 322 334 235 321 299 277 346 245 236 234 2.7 229 212

Ohio 258 232 213 235 251 231 242 188 227 295 235 224 113 112
Pennsylvania 119 127 120 114 72 74 107 71 102 71 73 64 68 72
Rhode Island 65 73 68 103 37 101 78 68 86 93 97 69 108 129
South Carolina  33.5 363 371 373 345 31.1 276 323 30.0 293 290 247 319 283
Tennessee 323 227 25.0 239 296 215 293 212 232 218 21.0 252 278 19.6
Vermont 45 28 70
Virginia 305 259 25.0 232 286 261 17.0 194 235 26.6 246 329 244 237
West Virginia 49 44 45 53 55 47 63 34 39 22 48 48 59 65
Wisconsin 131 179 161 131 127 164 179 143 13.0 151 161 172 113 11.2
Weighted average 21.0 194 182 176 188 185 193 178 173 182 182 188 16.8 15.0
East CMU
Arkansas 30.0 286 282 263 259 263 298 275 23.0 20.7 247 202 151 126
lowa 3.2 324 347 298 216 266 329 305 240 223 280 214 240 204
Minnesota 231 220 21.0 225 164 217 251 202 225 248 245 278 245 27.0
Missouri 46.0 432 528 310 427 350 471 357 299 33.0 290 328 216 205
Mid-CMU
Nebraska 40.2 36.1 459 449 436 420 414 401 411 399 443 444 384 399
North Dakota 241 244 333 270 250 274 275 323 321 257 417 353 390 37.0 |
Oklahoma 26.7 321 395 398 269 248 335 298 303 264 305 395 285 29.0
South Dakota 494 314 414 374 456 388 39.1 417 50.8 43.6 469 404 448 425 i
Texas 253 201 221 191 203 192 259 213 222 200 199 189 195 236
West CMU
Colorado 136 174 136 158 205 150 214 16.0 221 18.0 219 241 286 23.6
Kansas 48.2 471 526 499 462 482 548 474 47.0 454 502 483 376 52.6
Montana 245 219 191 197 161 226 17.1 128 145 196 153 186 17.6 18.0
New Mexico 125 91 133 111 107 103 128 94 11.1 147 146 138 143 105
Wyoming 18.3 18.7 9.2 169 185 93 126 137 176 153 151 11.1 140 11.2
Weighted average 28.0 254 283 257 253 248 285 249 260 246 260 251 241 244
Coastal WMU '
California 3.1 296 290 258 259 203 243 192 205 187 208 174 142 123
Oregon 237 164 176 186 13.1 113 98 11.7 156 11.8 113 126 62 6.3
Washington 13.0 161 156 123 135 14.0 109 86 9.8 10.1 99 109 6.7 9.0
Interior WMU
Arizona 263 283 246 291 298 199 207 271 23.6 240 265 224 230 244
Idaho 171 179 162 168 160 127 122 139 120 98 154 19.0 10.1 10.1
Nevada 9.5 78 186 13.2 9.3 ST 6.9 4.9 7.5 4.2 7.1 6.8 4.1 6.3
Utah 18.3 267 150 149 156 228 128 115 135 151 168 191 85 11.2

Weighted average 20.2 20.1 20.0 194 186 148 147 145 154 140 163 155 11.1 119
United States 241 226 227 216 220 206 220 203 207 203 214 212 187 182

aAnnual indices are defined as the predicted value from the trend analysis plus the deviation from the expected value in a year.




Table 34. (continued) change is not significant, the confidence intervals
are wide, and the actual trend could be either nega-
tive or positive. Additionally, in a population where
1980 1981 1982 1983 1984 1985 1986 1987 the trend has been increasing but declines have
occurred in counts of the last two years, the indices

may not be sensitive to short-term fluctuations.
Confidence intervals about the trend estimates
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256 253 267 262 224 279 256 245
135 201 147 120 149 207 420 172

22 84 90 40 102 103 153 124 indicate the range qf values in which 95 percent of
91 79 96 113 69 95 111 103 the observations will occur. The smaller the inter-
250 285 307 272 210 283 265 271 val, the more precise the point estimate. With wide

201 23.3 285 300 243 210 302 317 intervals, little trust can be placed in the actual

257 294 200 173 189 167 222 212 value (percentage change) presented. However,
15.7 243 248 173 214 216 200 235

129 116 143 130 120 106 98 140 even in the presence of a wide confidence interval,

80 76 88 78 68 91 97 69 if it does not overlap zero (meaning the trend is
17.6 17.6 18.4 148 145 161 186 149 significant), one can conclude that the population
107 11.8 111 98 99 106 108 99 is either increasing (positive percentage change) or

119 117 106 90 99 102 129 117 decreasing (negative percentage change). The num-
239 235 299 254 189 255 25.1 226

31 53 34 68 38 37 61 50 bers are not as important as the direction.

156 13.8 148 17.1 113 127 141 120
11.0 107 10.1 9.2 8.5 8.2 6.9 8.1
242 211 216 214 219 209 216 223
135 162 150 156 145 131 135 16.1
10.3 103 10.4 9.7 9.2 9.1 9.8 112
11.3 119 138 9.0 7.5 9.2 85 11.2
344 336 351 324 288 290 252 363
215 189 247 184 160 202 15.6 19.1

7.1 8.1 4.1 4.1 6.3 7.5 5.8 7.4
216 201 205 222 216 196 174 175

67 196 116 135 120 118 126 118
170 176 179 168 151 163 164 17.1

205 203 206 165 129 13.0 127 150
271 295 213 167 219 243 222 204
281 27.7 219 228 178 205 196 23.1
299 261 233 229 204 192 196 213

50.9 487 47.0 446 422 443 355 36.1

283 290 314 304 230 228 251 27.0
436 387 467 427 443 414 399 36.6
230 206 201 190 180 191 211 199

290 362 338 213 293 319 297 360
59.6 54.8 525 620 480 604 426 472
168 155 183 160 122 150 16.1 139
169 174 139 182 199 180 20.6 244
10.7 121 134 10.1 8.1 98 114 9.5
275 265 255 239 221 237 240 242

75 162 164 109 152 106 129 10.0
9.8 7.8 7.5 56 65 77 58 53 Completed mourning dove Call-count Survey forms are
58 68 63 49 42 55 63 438 received by the U.S. Fish and Wildlife Service’s Office
of Migratory Bird Management at Patuxent Wildlife Re-
209 233 258 208 255 212 228 167 search Center in Laurel, Maryland. There a mourning
10.4 11.7 11.6 96 11.3 10.6 7.2 10.1 dove specialist (biologist) quality checks each form for
9.1 6.3 3.7 3.2 3.3 4.5 2.9 3.4 clarity (above) before having them keypunched for com-
134 181 107 106 129 80 122 9.8 puter entry. After the forms are keypunched and entered
135 135 125 97 116 103 104 9.0 in a computer, a biometrician performs the trend analy-
207 207 202 184 176 183 185 183 sis and calculates indices by means of a minicomputer.
Photo by Mary Ann McKeough.
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Table 35. Trends (percentage changes per
by management unit and state, 1966-87,

Ecology and Management of the Mourning Dove

year as determined by linear regression) in number of mourning doves heard

2-year (1986-87)

5-year (1983-87)

Management unit/state N Changeb CI N Changeb ClI
EMU Alabama 24 -3.7 -19.3 118 30 -2.8 —7:7 2.0
Connecticut 2 —60.6%** -97.4 -2338 2 29 -20.3 66.1
Delaware 2 -8.9 —-53.1 354 2 44.9%** 32.0 57.7
Florida 21 —-20.8* —42.9 1.3 22 -3.4 -13.1 6.4
Georgia 21 -0.7 -15.9 144 22 -2.0 -49 08
Mlinois 15 23.9 -16.0 63.9 20 3.8 -6.0 13.7
Indiana 12 48 -16.4  26.0 15 6.0%* 0.0 120
Kentucky 14 14.0 -6.0 34.0 20 3.7 -2.2 96
Louisiana 17 5.7 -11.3 226 18 —2.5 -10.0 5.0
Maine 7 —32.4** -576 -7.2 9 —-12.6 -31.9 6.7
Maryland 11 =31, 7%%2 -55.3 -8.0 13 1.7 -65 99
Massachusetts 7 -3.4 -352 284 16 -1.0 -10.8 8.8
Michigan 19 -2.9 -25.7 200 20 9.0** 09 171
Mississippi 22 —15.5%* -276 -34 22 3.0 -27 87
New Hampshire 0 0.0 0.0 0.0 3 -6.2 -148 24
New Jersey 11 -89 -22.9 5.1 18 -4.8 -11.9 2.2
New York 9 -4.7 -49.6 402 12 —7,]** -13.2 -11
North Carolina 18 24.0* -22 501 21 0.8 -3.0 46
Ohio 16 7.6 -16.9 321 37 3.2 -3.0 94
Pennsylvania 13 23.5 -13.2  60.2 15 4.5 -22 112
Rhode Island 2 29.1** 21  56.1 2 4.9%* 0.7 92
‘ South Carolina 17 17.4** 28 320 20 -1.1 -89 6.7
Tennessee 21 ) 169 392 24 -2.3 -6.2 1.6
‘ Vermont 18 -33 -31.6  25.0 21 -3.3 -80 14
Virginia 9 12.0 -31.0 549 11 -1.1 -7.0 48
West Virginia 6 45.1 -19.0 109.2 7 9.5 -83 273
Wisconsin 15 =27 5% —473 -7.6 20 —-0.9 -7.8 6.0
Weighted average 323 1.6 -3.7 7.0 442 0.3 =11 1.7
East CMU Arkansas 13 -10.4 -319 111 15 -2.0 -80 39
lowa 14 -16.8 —41.7 8.2 16 1.2 —3:3. b7
Minnesota 6 33.7 -253 928 11 -3.9 -15.6 7.8
_ Missouri 20 -7.9 -31.2 154 20 -3.8 -106 3.0
Mid-CMU Nebraska 21 3.2 -11.0 175 25 T T Bl -93 -29
North Dakota 15 il -12.1 26.3 25 8.3 -26 193
Oklahoma 14 26.2 -15.3 67.7 16 —2.9 -84 25
South Dakota 15 -10.3 -36.5 15.9 21 —10.3*** -18.0 -26
Texas 107 —T11.3%¢ -209 -1.7 133 2.2 -1.0 54
West CMU Colorado 14 25.2 =79 b83 16 =15 -7.6 4.6
J Kansas 21 36.0* -33 752 25 —5.9* -12.0 0.1
| Montana 15 —-6.4 —-279 15.0 23 -3.2 -142 78
| New Mexico 20 25.2* -5.0 554 26 18.5** 28 342
| Wyoming 14 3.7 -39.8  47.1 16 4.2+ 06 7.8
i Weighted average 296 49 -24 122 388 —1.7* -3.7 03
| Coastal WMU California 35 -14.4 - 36.4 7.6 51 -4.4 -10.7 2.0
Oregon 10 —~23.8%** -349 -126 17 1.0 -109 128
Washington 11 -14.9 —43.8 14.0 15 172 -1.1 234
Interior WMU Arizona 46 —21.8%** =315 -11.9 54 —8.1** -159 -0.3
Idaho 11 25.4 -15.1 66.0 21 0.9 —-5.5 7.2
Nevada 16 -9.4 -859 67.0 19 0.3 -13.1 136
Utah 12 -30.0 -70.8 109 15 -1.4 -96 6.9
Weighted average 131 <17.4%%* -26.3 -85 192 =351+ -69 -0.1
United States 750 0.8 -3.9 8.5 1,022 —1.3% -2.6 0.1

aMean of route weighted by land area and population density. The estimated count in the next year is (percentage + 100 + 1) times the
count in the current year where percentage is the annual change. Note: extrapolating the estimated trend statistic (percentage change
per year) over time (e.g., 22 years) may exaggerate the total change over the period.

b*P<0.1, **P<0.05, ***P<0.01.
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Table 35. (continued)

10-year (1978-87) 15-year (1973-87) 22-year (1966-87)

N Change® Cl N Change? ClI N Change? CI
33 -24 -53 05 37 1.8 -0.7 43 39 1.4** 03 25
2 -6.0 -458 33.8 2 5.5 -21.5 326 2 11.3 -14.0 36.5
3 12.6 -9.7 35.0 3 -0.9 -264 246 3 3.8 -16.1 23.6
24 -1.4 -6.6 3.9 24 -1.6 -42 1.1 27 -0.7 -26 1.2
22 0.0 -21 21 25 0.0 -21 21 26 1.1 -06 28
22 4.2%* 06 7.8 22 1.7 -15 5.0 22 1.4 -1.5 44
15 -0.8 —-2.5 0.9 15 5.3+ -7.0 -3.6 17 —4.6%** -56 —=35
21 -1.8 -98 6.1 23 -2.2 -6.8 24 25 —1.5 -48 1.8
19 -1.5 -53 23 19 -1.1 -4.0 18 22 -0.1 -27 25
9 0.5 —-6.2 73 9 7.5% -1.2 16.3 11 10.3 -154 36.1
14 -24 -79 3.1 15 -2.6"* -53 -0.0 15 -1.7* -37 0.2
18 -0.1 —4.6 4.4 18 0.9 -4.1 5.9 19 -0.2 -43 3.8
20 3.0 -11 7.2 20 0.2 -42 47 20 -0.1 -47 45
23 —1.9** -36 —-03 24 -0.7 -3.6 2.3 25 -1.9 -5.3 1.5
3 P 21 21 4 -1.1 -6.1 39 8 3.1%** 09 54
18 -2.5 —-7.5 2.5 18 -4.0* -89 0.8 19 -3.3 -7.6 1.1
15 —-1.7** -3.0 -04 17 -0.4 -25 1.6 19 0.3 -1.9 2.4
21 0.8 -0.6 23 21 -1.0 -29 1.0 21 =285 -42 -14
52 6.5** 1.4 115 52 —~3.8** -69 -08 54 —3.4*** -55 -13
15 4.1** 0.6 7.5 16 4.0** 0.3 7.6 16 —-0.6 -3.6 2.3
2 -3.0* -6.0 0.0 2 1.0% 02 1.8 5 1.9 -16.3 20.2
23 -1.7 —4.0 0.7 23 -0.4 -4.0 31 23 -0.8 -33 1.7
24 —-3.1** -5.7 —0.5 27 -18 -40 05 30 —-1.8* =36 0.0
21 0.4 -10.4 11.2 21 3.3 -93 159 23 8.9 -79 257
1 -2.9* -6.3 05 11 -2.3* -49 03 11 -1.6* -35 03
8 25 -1.4 6.4 10 35 -1.8 8.8 11 2.3 -3.2 7.9
21 -1.6 -6.1 3.0 21 —-2.6* -54 03 21 -1.1 -31 08
479 -0.5 -1.3 03 499 —-0.8** -1.6 -0.1 534 —0.9*** -1.7 -0.2
15 =2.1 =BT 1.5 15 — 4. 7*** -8.0 -1.4 16 —3.6%** -59 -13
17 —2.5%** -39 -1.2 17 —1.4*** -21 =06 17 2.0%** -24 -16
12 —5.1* -10.8 0.6 12 -2.0 -75 3.6 13 -0.1 -34 3.1
22 —2.6%** -43 —-08 24 —3.4%** -50 -1.9 26 —4.0*** -58 -21
25 —3. 1 -56 -0.7 25 -0.3 -1.8 1.1 26 -0.0 -11 1.1
26 -0.9 -4.7 2.8 26 1.6 -1.3 4.5 27 3.2%%* 1.1 5.4
16 —3:7 -98 25 17 -2.7* -59 04 19 -1.0 -39 20
23 —5.5%** -83 -28 23 —2.8** -54 -0.1 26 0.1 -2.0 2.2
144 —1.9** -34 -03 154 -0.6 -20 09 183 -0.5 -1.9 09
18 — 2,97 -48 -1.1 18 3.0* -0.3 6.4 19 4.4%** 2.0 6.9
28 -2.7* -54 0.1 30 0.5 -14 24 31 0.1 -1.1 13
24 -2.9 -11.5 5.7 26 2.4 -2.2 6.9 28 -1.7 -5.9 2.5
28 i A 25 124 30 B.ras 3.1 13.0 30 4.2%* 08 75
18 -1.3 - 6.8 4.2 19 —-4.2 -12.9 4.4 19 -2.9 -6.5 0.8
416 —2.6%** -35 -16 436 -0.7* -1.6 0.1 480 ~0.5* -1.1 0.1
59 —6.5*** -98 -33 61 ~5. 354 =7.9 =27 70 —4.9*** ~7.83 =25
21 -0.5 -36 26 21 —3.3** -59 -0.6 22 —6.0*** -83 -37
18 -2.8 -75 19 19 —-6.0***  -102 -1.7 20 —H.0*** -9.8 -23
55 —-2.8*%* -55 -0.1 58 -15 -58 27 63 -1.1 -42 20
22 -0.5 -4.4 3.3 22 —-2.2 - 6.6 2.2 23 —2.3 -5.3 0.8
20 —-8.6* -188 1.6 22 -3.1 -9.2 3.0 27 —5.2%** -82 =21
16 -0.2 -3.1 2.6 16 —-4.0 —-9.5 1.5 16 —2.8 —6.6 1.0
211 —3.9%** —5.5 —2.2 219 —=3,84%8 ~-58 —-19 241 -3.4%** -49 -1.9
1,106 — 2. ]*** -2.7 -15 1,154 =T 2F** -1.8 -0.6 1,255 — 1. I%** -15 -0.6
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Indices

The main value of indices is to identify patterns
of counts that may deviate from the fitted line in
some years. They allow the reader to evaluate the
consistency of the trend over a selected time inter-
val and to provide a relative measure of the variabil-
ity of year-to-year changes.

Since indices are meant to represent fluctua-
tions, they may not agree exactly with the magni-
tude of fluctuations of raw data that are biased by
observer differences (Geissler and Noon 1981). The
indices are adjusted for periodic variation asso-
ciated with routes that were not run, changes in
observers, disturbance and other factors. Conse-
quently, these adjustments may cause the indices
to be different from the mean of actual counts of
doves heard or seen (raw data). However, it is im-
portant to note that, in some cases, the actual
counts may be more misleading because they have
not been adjusted.

Any area with a small number of routes and a
large but nonsignificant trend may have exagger-
ated indices. Although indices are computed so
that the adjusted value in the middle year of the
interval equals the midyear raw data average value,
variances associated with the trend line may cause
the indices to be greater than the actual numbers of
doves present. This exaggeration increases as the
index gets farther away from the midyear.

After mourning dove Call-count Survey data are com-
piled, consolidated by computer program and analyzed,
the results are summarized in an annual report com-
pleted and distributed prior to a Washington, D.C. pub-
lic hearing held each June on early hunting season regu-
lations. Photo courtesy of the U.S. Fish and Wildlife Service,
Office of Migratory Bird Management.

Ecology and Management of the Mourning Dove

The reader should use indices as a means of
examining deviations from long-term trends. How-
ever, patterns that are identified by indices should
be verified by estimating trends over the selected
interval of years. Comparisons of dove density may
be made among areas, if done cautiously. Indices
are affected by the same biases that raw data are,
such as differences in observer ability to hear or see
doves among areas. Also, as explained above, indi-
ces from one area may be exaggerated while those
from another area may not. These problems gener-
ally occur only at the state or physiographic region
level, rather than for management units that have
large sample sizes.

RESULTS: 1966 to 1987

For the purposes of this volume, the latest anal-
yses for annual indices and trends were conducted
in 1987 (tables 34 to 37). The route regression
method was used to estimate trends for doves heard
and seen for several reference areas (e.g., manage-
ment unit, submanagement unit and state). Trends
were calculated for the most recent two-, five-, ten-
and fifteen-year intervals and for the entire twenty-
two-year period between 1966 and 1987. Statistical
significance is defined as P<0.05, except for the
two-year comparison where P<0.10 was used be-
cause of the low power of the test. Significance
levels were approximate for areas with less than ten
routes. Annual indices were calculated over the en-
tire twenty-two-year period. A brief overview of the
results is presented in the following discussion.
Additional details are discussed in other chapters of
this book dealing specifically with each manage-
ment unit.

Doves Heard

Indices. Indices provide a means to compare
breeding densities among areas of the United
States (Figure 38). For example, the CMU consis-
tently registers higher population indices of doves
heard than do the other two units (Table 34). In 1987,
the CMU index was 24.2 doves heard per route
compared with 17.1 in the EMU and 9.0 in the
WMU. Furthermore, the index from the Mid-CMU
(the Great Plains states) registered an index of 31.7
(see Table 56). This high breeding density com-
bined with the large area involved leads to the con-
clusion that the Mid-CMU is the most important
mourning dove-producing area of the nation. In
contrast, the Coastal WMU and northeastern sec-
tions of the EMU (with indices lower than ten) are
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Figure 38. Population indices of breeding mourning
doves for the Eastern, Central and Western management
units, 1966-87. Heavy solid line=doves heard; heavy
dash line = doves seen; light solid and dash lines = pre-
dicted trends.

relatively unimportant dove production areas. This
aspect will be covered in greater detail in later chap-
ters on the individual management units.

Trends. Lacking a standardized, nationwide
harvest survey, breeding dove trend estimates are
the primary sources of information in formulating
annual hunting regulations and for other manage-
ment considerations (Figure 39 and Table 35). For the
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Figure 39. Twenty-two-year (1966-87) trends of mourn-
ing doves heard in the Western, Central and Eastern
management units.

EMU, estimates indicate that small (less than 1 per-
cent per year) but significant downward trends
have occurred for the fifteen- and twenty-two-year
periods. No trends are noticeable for the more re-
cent time periods, indicating that populations may
have stabilized at a lower level in recent years.
For the CMU, a downward trend is indicated for
the most recent ten years. Although no significant
trends (P<0.05) were detected for other time
periods, a tendency for a decline (P<0.10) is noted
for each time frame. When the CMU is examined by
subunit, highly significant downward trends are
apparent for the East CMU during the ten-, fifteen-
and twenty-two-year periods, whereas populations
appear to have been stable for the Mid- and West
CMU subunits. For the WMU, highly significant
downward trends (P<0.01) are noted in all time
periods except for the five-year period (and that at
P<0.05). This decline in WMU dove populations
was most apparent in the Coastal subunit, where
highly significant downward trends are detected
for the ten-, fifteen- and twenty-two-year periods.

Doves Seen

Indices. Information for doves seen on the
nationwide Call-count Survey has been routinely
summarized over the years (Table 36), but it is used
only as supporting data to doves heard because of
higher variability in the estimates. Nevertheless,
when plotted index points are examined by year for
both parameters, a close similarity is seen for all
three management units (Figure 38). However, in-
dices for doves seen in the CMU and WMU have
been consistently higher than indices for doves
heard in those units, whereas those in the EMU
were lower, probably because doves are more visi-
ble in the open country of the West than in the more
forested regions of the East. Thus, for comparisons
among units, the doves-seen index data yield mis-
leading conclusions as to the relative breeding pop-
ulation densities, particularly between the EMU
and the other two units. For example, in 1987, the
doves-seen index values were CMU 30.7, EMU 12.6
and WMU 9.2 (Table 36). It is concluded that only
doves-heard data should be used for relative den-
sity comparisons among geographical units.

Trends. Trends for doves seen by management
unit generally agreed with those for doves heard,
although there were some exceptions (Figure 40 and
Table 37). For the EMU, estimates indicated a down-
ward trend for the entire twenty-two-year period
(as for doves heard), but a few inconsistencies oc-
curred within the other time periods (most were
insignificant and therefore of no real import for
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Table 36. Breeding population indices for mourning doves seen by management unit and state, 1966-87.3

Year
Management
unit/state 1966 1967 1968 1969 1970 1971 1972 1973 194 1975 1976 1977 1978 1979
EMU
Alabama 169 189 155 162 160 141 254 223 141 153 184 164 159 204
Connecticut 3.3 2.9 1.9 2.0 27 3.5: 10,5 2.7 4.9 53 13.1 83 11.8 121
Delaware 5.2 7.4 4.0 0.1 155 7.7 158 23.3 30.7 0.9 5.0 83 234 3.1
Florida 6.4 4.6 5.6 5.7 4.6 3.9 7.3 7.5 6.5 95 11.9 7.3 9.7 8.6
Georgia 170 141 11.7 133 151 13.0 152 129 145 121 125 150 15.3 17.0
Illinois 175 243 191 216 166 168 209 158 143 148 19.1 169 13.0 10.2
Indiana 36.1 324 308 360 345 286 274 266 338 308 309 258 8.7 117
Kentucky 21,1 195 17.0 182 179 136 17.0 134 167 142 212 16.7 140 137
Louisiana 145 129 112 126 10.1 14.0 153 119 115 10.8 93 153 129 11.9
Maine 1.4 1.4 1.6 0.9 1.8 1.6 -00 -01 1.0 1.0 3.0 4.9 2.9 14
Maryland 10,6 175 120 133 188 171 162 132 149 11.3 21.2 179 148 15.0
Massachusetts 6.9 82 133 109 19.2 9.7 9.2 104 7.2 154 5.0 98 17.3 8.4
Michigan 9.1 6.6 8.2 4.8 7.0 7.0 7.9 6.1 6.5 8.9 7.3 7.4 5.5 5.1
Mississippi 327 281 272 255 242 243 341 231 232 253 193 258 244 256
New Hampshire 1.7 1.0 1.1 2.5 3.0 2.4 2.4 3.6 2.6 1.1 1.5 1.5 0.9 2.5
New Jersey 1.6 230 19.1 204 115 236 295 195 85 148 272 217 303 224
New York 3.2 2.5 2.8 4.1 4.4 3.3 3.4 3.2 23 4.6 2.8 3.2 3.3 3.4
North Carolina 265 236 21.8 172 239 232 195 194 216 164 207 172 21.8 203
Ohio 131 191 182 226 241 219 222 201 222 260 240 200 103 107
Pennsylvania 150 127 115 142 103 104 107 114 149 140 13.2 6.7 7.5 9.1
Rhode Island 1.7 38 126 4.5 3.1 3.5 5.1 1.7 3.8 101 12.0 8.5 9.5 4.0
South Carolina 22.0 229 194 222 172 296 250 19.0 215 273 245 210 279 278
Tennessee 334 251 21.2 223 248 265 287 181 196 21.3 225 272 226 222
Vermont 2.2 0.5 1.1 13 1.3 2.6 0.9 0.9 1.8 0.8 5.3 1.5 2.7 4.3
Virginia 18.1 109 11.9 94 212 127 220 159 154 127 186 18.8 173 186
West Virginia 3.7 2.2 2.4 1.7 1.7 2.9 2.6 1.5 1.8 2.2 2.3 2.3 2.1 3.5
Wisconsin 3.8 3.7 4.0 3.6 4.6 4.0 7.0 4.2 4.5 5.1 5.3 5.6 3.0 6.2
Weighted average 15.4 142 133 134 139 135 163 128 127 134 146 137 115 12.1
East CMU
Arkansas 21.0 352 254 277 241 203 301 249 239 193 293 196 199 220
Towa 20,1 215 195 167 13.1 163 245 164 17.0 13.2 167 208 16.6 13.3
Minnesota 189 161 154 103 139 17.7 223 10.2 135 126 169 224 123 17.7
Missouri 56.5 53.0 44.0 524 436 410 53.0 399 363 33.1 278 306 224 258
Mid-CMU
Nebraska 488 495 551 584 534 577 614 60.7 653 727 808 806 79.1 75.1
North Dakota 155 192 172 196 17.6 172 197 228 172 181 247 254 221 245
QOklahoma 50.3 694 876 818 573 657 859 585 834 753 731 61.8 102.1 93.3
South Dakota 398 319 385 416 439 366 389 420 464 372 487 469 418 450
Texas 375 293 364 329 345 284 369 294 352 331 321 317 294 397
West CMU
Colorado 184 220 174 185 165 208 209 202 292 139 369 293 289 19.1
Kansas 655 758 530 718 742 67.1 80.0 699 70.2 69.1 699 750 633 73.0
Montana 74 146 101 119 13.3 9.4 122 131 136 119 127 18.0 11.6 145
New Mexico 13.9 99 139 12.0 14.0 10.0 21.0 9.7 159 174 162 13.1 108 10.8
Wyoming 195 189 192 254 162 169 153 174 17.0 242 174 241 126 159
Weighted average 30.1 31.6 31.0 323 305 284 355 294 324 303 326 326 283 319
Coastal WMU
California 351 31.7 331 302 273 249 255 208 267 255 256 230 142 18.1
Oregon 124 10.7 13.0 11.7 9.7 9.8 115 76 113 8.7 95 123 72 6.8
Washington 149 118 108 10.7 10.9 9.8 13.7 8.5 6.7 73 Ma 9.1 5.3 5.8
Interior WMU
Arizona 36.0 434 51.7 388 462 277 266 312 276 250 234 203 206 263
Idaho 246 318 208 17.7 125 189 206 135 161 148 183 179 123 121
Nevada 10.2 88 239 156 9.2 11.7 8.1 6.3 14.6 74 245 16.1 58 124
Utah 104 152 153 139 248 243 118 63 293 165 285 20.0 10.1 146
Weighted average 21.9 224 257 213 209 185 178 147 194 163 198 175 1.7 14.8
United States 239 236 237 232 231 21.8 253 207 228 220 245 234 192 215

*Annual indices are defined as the predicted value from the trend analysis plus the deviation from the expected value in a year.
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Year

1980 1981 1982 1983 1984 1985 1986 1987
191 145 194 176 145 183 205 114
10.1 14.6 8.9 9.3 98 144 207 19.0
17.2 149 8.5 39 176 333 143 7.9
9.2 160 115 92 15.1 16.1 14.8 12.9
13.3 162 10.9 88 124 174 13.0 13.2
11.1 144 11.0 11.6 8.1 13.0 129 13.3
154 236 164 157 152 143 16.7 23.0
120 199 209 173 135 208 150 21.2
13.7 141 137 182 171 104 152 13.7

2.9 2.1 2.5 2.1 2.2 3 g 2.2 24
185 16.7 78 147 206 148 207 17.8

Tk 6.8 7.2 5.2 6.2 11.3 7.6 5.5

6.4 8.5 5.2 5.8 5.2 7.8 8.7 7.6
27 209 257 292 207 209 232 18.0

6.1 1.5 3.1 5.9 2.6 3.3 2.9 2.9
142 18.0 204 169 17.2 13.0 195 11.3

3.9 4.2 5.0 3.6 2.1 3.6 4.7 4.6
176 201 157 139 18.8 183 21.2 20.8
124 187 191 164 157 165 186 22.0
11.5 9.1 8.9 11.1 8.6 10.0 125 9.6

5.1 2.1 9.0 3.7 1.7 6.6 531 6.2
247 283 386 235 274 258 236 27.6
212 20 224 163 193 194 182 21.3

4.3 2.9 2.7 2.8 3.2 5.8 4.6 3.8
178 133 13.2 147 115 128 82 10.7

Z5 3.9 3.6 2.6 5.1 4.8 3.4 3.7

6.5 8.9 5.7 6.7 5.3 4.7 6.9 7.6
124 138 129 118 116 13.2 13.3 126
247 231 21.0 279 156 165 183 174
235 165 186 148 172 152 134 173
153 160 11.6 14.2 123 13.2 11.0 9.0
265 324 283 325 21.0 153 216 24.0
738 79.1 812 625 659 66.7 598 69.8
251 257 231 202 189 202 223 254
1048 824 1006 817 706 778 899 810
404 444 420 400 463 392 31.0 36.7
357 407 415 340 31.7 302 376 374
35.0 355 368 241 343 289 399 340
89.1 683 754 70.7 721 624 657 65.0
157 186 134 10.8 13.7 18.0 14.7 145
185 174 149 135 246 167 189 149
16.2 128 174 9.7 9.7 95 15.0 113
347 355 345 294 297 278 31.1 307
205 21.0 218 175 17.6 156 144 13.7

93 134 9.6 71 72 6.3 6.8 8.1

5.1 59 5.6 3.8 6.8 3.8 4.0 3.3
196 135 202 143 14.7 15.1 13.0 8.1
11.7 13.7 153 122 154 95 10.1 103
17.2  11.7 5.7 85 125 8.3 5.7 7.9
191 272 105 122 285 134 159 139
153 148 139 115 14.1 11.2 10.4 9.2
28 239 228 200 207 204 212 20.2

WESTERN CENTRAL EASTERN
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Figure 40. Twenty-two-year (1966-87) trends of mourn-
ing doves seen in the Western, Central and Eastern man-
agement units.

management decisions). For the CMU, downward
trends were indicated in the five-, ten- and fifteen-
year periods, whereas for doves heard, a down-
ward trend was registered only for the ten-year
period. No trend was noted for the twenty-two-
year period for doves either seen or heard. For the
WMU, highly significant downward trends were
indicated for all but the two-year period. This result
matched that for doves heard.

Comparison with the North American
Breeding Bird Survey

The North American Breeding Bird Survey an-
nually monitors all birds seen and heard, including
the mourning dove, along more than two thousand
routes in Canada and the United States (Robbins
et al. 1986). Whereas this survey was designed to
provide trend information for all species of birds
encountered, the Call-count Survey was developed
to yield annual comparisons and trend information
specific to mourning dove populations. Neverthe-
less, the Breeding Bird Survey provides an inde-
pendent measure of mourning dove population
trends for comparison with the Call-count Survey,
despite several differences in timing, methods and
results of the two surveys.

Sauer et al. (in preparation) made a detailed
comparison of mourning dove population trend
estimates from the two surveys for the 1966-88
period. For the United States, both the Call-count
Survey data (—0.66 percent per year) and Breeding
Bird Survey data (0.05 percent per year) showed no
trend (both surveys=P>0.10). Both survey analy-
ses indicated a population decline in the WMU but
with differing magnitudes (Call-count Survey,
—2.38 percent per year, P<0.05; Breeding Bird
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Table 37. Trends (percentage change: per year as determined by linear regression) in number of mourning doves seen by
management unit and state, 1966-87.

2-year (1986-87) 5-year (1983-87)
Management unit/state N Change® CI N Changeb dl
EMU Alabama 24 — 20 g -49.2 -105 30 -1.6 -8.0 438
Connecticut 2 0.0 0.0 0.0 2 25, 7*** 219 294
Delaware 2 —66.6** 0.0 -10.7 2 30.8 -36.5 98.2
Florida 21 0.1 -20.3 205 21 1.5 -7.7 103
Georgia 21 13.2 -26.1 525 22 —4.2 -19.6 11.2
INlinois 15 214 -14.8 57.6 20 16.0%** 5.0 27.1
Indiana 12 43.2%** 204 66.0 15 9.6 -29 222
Kentucky 14 5.1 -31.0 41.2 20 2.6 -11.0 16.1
Louisiana 16 -19.6 -51.7 12.6 18 5.6* -04 116
Maine 6 —22.6 0.0 102.3 7 —-14.5 -41.2 122
Maryland 10 —-20.9* —43.7 1.8 13 15.7* -19 33.2
Massachusetts 6 —48.0** -87.3 -8.6 16 10.5 -11.0 321
Michigan 18 12.0 —28.7 528 20 17.8*** 5.7 30.0
Mississippi 22 —22 0** -43.2 -0.7 22 -1.9 -13.1 9.3
New Hampshire 0 0.0 0.0 0.0 3 —22.9%%* -29.3 -16.3
New Jersey 10 —43.7*** -60.9 —-265 18 -5.8 -18.0 6.3
New York 8 9.9 —458  65.5 10 19 1*%* 59 323
North Carolina 18 -19.0 -58.2 203 21 5, b*** 20 9.0
Ohio 16 18.8 -229 605 38 15,7 %% 42 272
Pennsylvania 13 11.2 -38.0 603 15 12.0 -6.1 30.0
Rhode Island 2 25.6 -49.9 101.2 2 2. 1% 208 233
South Carolina 17 —8.8 —~24.4 6.8 20 1.0 -56 7.6
Tennessee 21 16.6 -55 388 24 6.0 -10.8 22.8
Vermont 16 —28.8* —-58.3 0.7 23 10.3 -72 278
Virginia 8 -16.2* —-35.8 3.3 11 —15.6*** -20.8 —-10.4
West Virginia 9 —-10.6 -71.1 498 10 -7.5 -39.2 243
Wisconsin 15 -12.5 -424 174 20 9.7%** 3.7 145
Weighted average 317 -4.3 -11.6 29 443 2.9*% -02 59
East CMU Arkansas 13 —-45 -52.8 43.8 15 —9.9*** -14.7 -5.0
Towa 14 25 -344 394 16 6.4* -0.5 134
Minnesota 6 47.4 -83.9 178.8 11 -12.5 -38.6 13.6
Missouri 20 20.0 -4.7 4438 20 1.2 -45 6.8
Mid-CMU Nebraska 21 19.5%* 20 371 25 0.1 -71 7.3
North Dakota 15 11.9 -26.9 50.8 25 29 =39 9.6
Oklahoma 14 —-8.0 -58.1 421 16 — 9. 7%+ -175 -1.8
South Dakota 15 36.8 -12.2 85.8 21 -9.7* -198 03
Texas 107 —5:1 ~19.7 9.6 133 1.6 -31 6.2
West CMU Colorado 13 —22.9** -42.1 -3.6 16 7.6 -44 197
Kansas 21 0.0 -214 215 25 —8.5%* -15.9 -1.2
Montana 16 2.2 -31.6 36.0 22 -6.4 -193 6.3
New Mexico 20 —-33.3** -63.2 -34 26 0.5 -11.9 129
Wyoming 10 1.7 -37.3 40.8 15 -3.9 -25.8 179
Weighted average 292 1.5 -7.1 10.0 386 =3 -6.1 -0.2
Coastal WMU California 34 6.1 -13.5 257 48 - 6.5 -14.8 1.7
Oregon 8 -12.9 -47.3 215 15 13.2 -4.6 31.0
Washington 11 7.4 -41.0 55.7 15 —6.3" -13.2 0.7
Interior WMU Arizona 40 —31.3%* -56.3 -6.3 52 —2]1.4%** ~-342 -8.7
Idaho 10 91.5 -62.9 2458 21 2.0 -6.3 103
Nevada 15 71.8 -19.5 163.1 21 -14.5 -37.7 8.6
Utah 10 —20.2%** -35.8 -47 14 0.1 -12.7 13.0
Weighted average 116 1.5 -123 154 186 —6; 9% -11.6 -2.1
United States 725 0.2 -6.0 6.4 1,015 —2. %% -44 -0.0

*Mean of route weighted by land area and population density. The estimated count in the next year is (percentage + 100+ 1) times the
count in the current year where percentage is the annual change. Note: extrapolating the estimated trend statistic (percentage change
per year) over time (e.g., 22 years) may exaggerate the total change over the period.

b*P<0.1, **P<0.05, ***P<0.01.
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Table 37. (continued)

10-year (1978-87) 15-year (1973-87) 22-year (1966-87)

N Changeb CI N Changeb Cl N Changeb Cl
33 -3.0 -74 13 37 -0.2 -36 32 39 -0.5 -23 1.3
2 -7.6 -325 17.2 2 6.0 -2.7 14.6 2 10.6*** 9.5 11.7
3 8.3 -33.5 50.1 3 49 -17.8 27.7 3 3:2 -21.8 283
21 2.6 -1.5 6.6 23 5.8%** 3.0 85 26 6.4*** 42 8.6
2 -24 -58 1.0 25 0.5 -13 23 26 -0.1 -33 3.1
22 2.8* -0.0 5.7 22 —2.4%* -4.7 -0.1 22 —3.3%** -58 -09
15 8.0%** 31 129 15 —-4.0* —-8.5 0.4 17 —4.4** -83 —-04
21 4.8 -4.0 136 23 2.0%% 02 38 24 -0.2 -31 28
18 1.8 -1.3 49 18 1.8 -1.5 5.1 22 0.9 -3.0 438
8 -0.3 -10.4 9.8 8 -0.1 -9.0 838 10 27 0.0 141.6
14 6.2%** 28 97 15 3.5 -1.2 8.2 15 1.4 -13 4.2
18 -39 -95 1.6 18 -1.8 -6.1 24 19 -2.9* -6.3 05
20 4.7 -1.7 11.2 20 1.1 -34 5.6 20 -0.4 -4.7 39
23 —1.9* -39 01 24 0.4 -14 23 25 -1.4 -34 0.7
3 14.1*** 9.3 18.9 3 7.5 -29 179 8 3.2 -9.1 154
18 =52 -12.0 1.6 18 -25 -6.6 15 19 0.3 -72 78
14 -6.0 -145 25 14 2.0 -3.0 6.9 16 1.6 -48 8.0
21 0.3 -1.6 2.3 21 15 -0.6 3.7 21 -1.1 -2.6 0.4
52 e dd 28 15.7 52 -1.4 -43 14 54 —1.3 -35 08
15 T.2r 0.5 13.8 16 2.0* -0.0 41 16 —3.0** -59 -0.2
2 -4.2 —-18.5 10.1 2 -1.6 -42 09 4 0.9 0.0 297.8
23 0.2 -49 53 23 1.2 -1.3 37 23 1.1 -24 46
24 -1.0 -6.7 4.6 27 1.5 -36 6.6 30 -1.2 -45 2.2
23 3.5 —-11.4 185 23 9.2 -34 218 25 7.8 —71 227
11 —8.5%** 128 -42 11 —5.7%** -8.8 26 11 -1.9 -44 0.6
10 5.2 2.8 7.5 11 Q.2xkx 6.4 12.1 11 3.0 —-45 106
21 3.7 -11 15 21 24 -1.1 5.8 21 2.7 -02 5.5
477 0.4 —0.7 16 495 0.2 -06 1.1 529 —0.9** -1.7 -0.1
15 —3.5%** -59 -1.1 15 H B bt -76 -25 16 -17 -45 1.2
17 -0.6 -4.7 34 17 0.2 -21 24 17 -0.5 -25 15
12 —8.7* -189 15 12 -4.7 -114 2.0 13 -2.1 -74 33
22 =2.5%% -4.7 -0.2 24 —3.1%** -49 -1.3 26 —4.8*%** -74 -23
25 —3.7%%* -59 -15 25 -1.5* -31 0.1 26 1.5%v% 05 25
26 -7.3*** -11.1 -36 26 -22 -63 1.8 27 1.6 -0.6 39
16 —-10.4*** -17.3 -3.6 17 0.2 -22 27 19 1.6 -0.8 4.0
23 —-6.7***  —-11.3 -21 23 —3.9** -75 -03 26 0.0 -39 39
145 -12 -37 13 155 0.9 -0.8 26 183 0.5 -12 23
18 -0.3 -33 27 18 4.4>** 1.6 7.2 19 3.9% -0.1 79
28 —4.0*** -6.7 —-13 30 -1.6 -36 04 31 -0.1 -22 20
25 -14 -9.7 6.8 26 -0.8 -7.1 5.6 28 2.0 -3.7 7.7
27 4.6 -49 142 30 6.0 -3.4 153 30 2.0 -0.8 4.8
17 -4.6 -14.8 5.6 18 —-8.6* -17.3 0.0 18 -2.5 -6.3 13
416 . -6.6 -2.7 436 —1.0** -1.8 -0.2 479 0.1 -0.7 0.9
58 -3.9* -79 01 61 —5.4*** -83 -25 70 —4.0%** -5.6 -2.3
18 2.0 -14 53 19 -1.5* -3.2 0.2 20 -24 =63 1.5
16 —3.6 -119 4.6 18 —7.6%* -13.5 -1.6 19 —6.1** -11.2 -1.1
54 -12.0*** 188 -5.1 58 —7.87** 134 -21 63 -6.7*** —-104 -3.0
22 0.3 - 6.6 7.3 22 0.5 -3.9 5.0 23 —3.3%* -6.4 -0.1
21 -6.0 -16.5 45 22 -0.2 -13.6 13.2 26 -0.8 -8.2 6.5
16 B.5%ee 20 149 16 1.2 =50 73 16 0.2 -34 37
205 —3.9%** -6.6 —1.2 216 —4.1*** -6.2 -2.0 237 —3.3*** -5.0 =25

| 1,098 —3.6%** -51 -21 1,147 — 1. 1% -1.7 -04 1,245 -0.6* -1.2 0.0
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Survey, —2.35 percent per year, P<0.01). For the
CMU, neither survey analysis detected a significant
trend (Call-count Survey, —0.43 percent per year;
Breeding Bird Survey, —0.4 percent per year;
both=P>0.10). In the EMU, the point estimates of
trend differed in magnitude: the Call-count Survey
indicated a possible negative population change
(—0.34 percent per year), whereas the Breeding
Bird Survey data showed an increasing population
trend (+0.58 percent per year). However, neither
trend was significantly different from zero (P>
0.10). Interpretation of results for the EMU are dis-
cussed in greater detail in chapter 17.

A comparison of results from the two surveys
by state revealed significant differences in trend es-
timates for eleven (23 percent) of the forty-eight
states sampled. Many of the discrepancies were
associated with differences in strata used in each
survey, as well as with large differences in the sam-
ple sizes (number of routes) associated with many
states in each survey. Generally, the Breeding Bird
Survey exhibited smaller variances than did the
Call-count Survey among states in the EMU and
WMU where the former’s sample sizes were
greater. Variances were especially greater for Call-
count Survey estimates among northeastern and
mid-Atlantic states where sampling was percepti-
bly lower. Sauer et al. (in preparation) concluded
that the greater sample sizes associated with the
Breeding Bird Survey appeared to provide more
precise trend estimates than did those of the Call-
count Survey in the EMU and WMU. On the other
hand, the Call-count Survey appeared to yield esti-
mates with about equal precision in the CMU.

The merits of maintaining two surveys that col-
lect similar information on mourning doves re-
cently were reviewed in 1989 by the U.S. Fish and
Wildlife Service. It was decided to retain and rely
on the Call-count Survey for management deci-
sions because:

1. The Migratory Bird Treaty Act specifies that,
when adopting hunting regulations, the Secre-
tary of the Interior give due regard to, among
other considerations, the distribution, abun-
dance and flight lines of migratory birds. These

considerations—especially abundance—can
change from year to year, so it has been logical
from the beginning to develop hunting regula-
tions annually. The Call-count Survey is the only
survey program designed to monitor mourning
doves on a national scale and provide status in-
formation in time for consideration in the annual
harvest regulations-setting process, which be-
gins each June. A yearly assessment of popula-
tions helps assure that regulations are appropri-
ate and commensurate with the status of the
resource. The Call-count Survey provides timely
information needed for regulations develop-
ment; data from Breeding Bird Survey routes are
not available to meet the June deadline.

. Each survey has its own respective strengths

and provides information on different aspects of
mourning dove populations. For example, the
Breeding Bird Survey presently provides more
extensive coverage in the eastern U.S., while the
Call-count Survey has better coverage in the
western states. The Breeding Bird Survey collec-
tively records doves heard and doves seen and,
therefore, can be influenced by the greater varia-
bility of doves seen. The Call-count Survey re-
cords doves heard and doves seen separately,
allowing a more detailed analysis of trends
by considering two independent variables. At
some locations, increased disturbance can be an
important factor in census results. Trends, using
disturbance as a covariable, can only be assessed
with the Call-count Survey. Consequently, the
Call-count Survey provides information that is
unavailable from the Breeding Bird Survey.

. The Call-count Survey was developed specifi-

cally as a survey technique for mourning doves,
and various assumptions associated with the
survey have been reviewed periodically to
assure continued reliability of this program. Fu-
ture use of both surveys’ results in mourning
dove management will be contingent on a more
thorough comparison of survey methods and
consideration of other issues, such as compara-
bility to historical data sets and availability of
information to meet current timetables for devel-
opment of hunting regulations.




