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Abstract

Acquiring an accurate picture of the changes in bird 
populations often involves a tradeoff between the time 
and effort required to complete the surveys and the 
number of years spent surveying the bird populations. 
An alternative approach to long-term monitoring ef-
forts is to collect current data and contrast those with 
data collected earlier in a similar fashion on the same 
study site(s). To evaluate changes in bird populations, 
we repeated two extensive surveys, one in North 
Dakota (1967 vs. 1992-1993) and the other in the Platte 
River Valley of Nebraska (1979-1980 vs. 2001), where 
large areas of native vegetation had been converted to 
agriculture. We use these examples and others from the 
literature to illustrate the advantages and disadvantages 
of using historical data as a frame of reference for 
population changes. 

Key words: bird populations, historic surveys, long-
term monitoring, Nebraska, North Dakota, population 
changes. 

Introduction

Monitoring provides important information about the 
changes in bird populations, as well as information to 
assess the consequences of management activities 
(Johnson 2000, Sauer 2000). An essential component 
of long-term monitoring is the repeated collection of 
data over time. Ideally, data-gathering should occur 
every year for many years, although, realistically, data 
collection over many consecutive years may not be 
feasible. Budget, time, and personnel constraints might 
limit or preclude long-term monitoring programs. In 
some cases, a monitoring program may have begun too 
late to provide useful data for conservation or manage-
ment efforts or to detect incipient population changes. 

For example, the North American Breeding Bird Sur-
vey (BBS), which began in 1966, is the oldest large-
scale, long-term monitoring program for breeding birds 
in North America, but the program is only 36 years old 
and began well after most of the major habitat changes 
that occurred after European settlement. Little histori-
cal information exists on large-scale changes of breed-
ing bird populations in North America beyond that 
provided by the BBS (Peterjohn et al. 1995). Moreover, 
the BBS has provided little insight into the factors re-
sponsible for those population changes. Specifically, 
the BBS was not designed for small-scale, habitat-
specific analyses (Sauer 2000), and the resolution of 
the BBS is too coarse for regional decision making 
(Hutto and Young 2002). 

An alternative approach to understanding bird popula-
tion changes is to repeat a historical survey, that is, to 
collect current data and contrast those with data col-
lected earlier in a similar fashion on the same study 
area(s). A key component of this approach is that the 
historical survey provides a standard point-in-time 
measurement against which population changes can be 
assessed. A flavor of this approach is encapsulated in 
the following comments by Roberts (1991:180): “Mon-
itoring is usually surveying over time: a series of sur-
veys, repeated to detect changes. If enough is known 
about how any survey was done, however long ago, it 
can be repeated and converted into ‘monitoring.’”  

Historical surveys have played an important role in 
evaluating bird population changes in North America 
(table 1). Although historical surveys provide a rich 
source of baseline data, repeating these surveys can be 
a challenging effort. We used this approach to examine 
changes in breeding bird populations in two regions in 
the mid-continent, one in North Dakota (1967 vs. 
1992-1993) and the other in the Platte River Valley of 
Nebraska (1979-1980 vs. 2001), where extensive areas 
of native vegetation have been converted to agriculture 
and where the BBS and other long-term monitoring 
programs provide only sparse coverage. We believe 
that others will benefit from our experiences in repeat-
ing these two historical surveys. This paper is intended 
to illustrate the advantages and disadvantages in repeat-
ing a historical survey (table 2) and some of the chal-
lenges that might arise when using this approach to 
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evaluate population changes. We hope that our experi-
ences and those in the literature (table 1) will serve to 
highlight these issues. Finally, we make suggestions for 
present surveys that would improve the quality of fu-
ture historical surveys and facilitate repeating surveys 
at a future date. 

Case Studies 

In this section, we briefly describe the North Dakota 
and Nebraska surveys and the sources of data that were 
available to us to repeat those surveys (table 3). Both 
of these historical surveys were developed and con-
ducted by staff at Northern Prairie Wildlife Research 
Center, a federal research facility that has been in exis-
tence since 1965. Being a government facility, the Cen-
ter has had some stability in its infrastructure, staff, and 
mission for over 30 yrs, which enabled us to repeat 
these surveys with a certain level of ease. In particular, 
Northern Prairie maintains an archive of electronic and 
paper data files for most major research efforts. None-
theless, we were not immune from many of the chal-
lenges in repeating historical surveys. 

North Dakota 

In 1967, Robert E. Stewart and Harold A. Kantrud 
(1972) conducted an extensive survey of breeding bird 
populations throughout North Dakota to obtain base-
line estimates of statewide breeding bird abundance 
and frequency of occurrence. Stewart and Kantrud 
divided the state into eight major strata based on bio-
geographical, physiographical, and ecological charac-
teristics. From these eight strata, Stewart and Kantrud 
130 sample units by random selection without replace-
ment (fig. 1). Breeding bird surveys were conducted by 
Stewart and Kantrud on foot. Each observer surveyed 
breeding birds on a rectangular half (805 x 402 m; 
32.37 ha) of a legal quarter-section (64.75 ha each) by 
following a standardized survey route. Stewart and 
Kantrud (1972) estimated population means and totals 
(table 4), and their standard errors, using standard 
methods for stratified random samples with proportion-
al allocation (Cochran 1977). They calculated Bayesian 
confidence intervals (95 percent confidence limits; Box 
and Tiao 1973) in lieu of the usual confidence 
intervals, using the methods described in Johnson 
(1977). 

In 1992 and 1993, a quarter-century after the original 
survey, we repeated the Stewart-Kantrud survey using 
the same sample units, methods, and statistical analyses 
(Igl and Johnson 1997, Igl et al. 1999). Our objectives 
were to examine changes in breeding bird populations 
in North Dakota, to identify habitats used by breeding 
birds in North Dakota, to estimate densities of breeding 
birds in those habitats, and to evaluate changes in their 
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Table 3— Primary and secondary sources of historical data and information for the North Dakota 

(Stewart and Kantrud 1972) and the Nebraska (Faanes and Lingle 1995) studies. 

Survey 
Sources of information North Dakota Platte River Valley, Nebraska 
Primary   

Original investigator(s) 
Original observer(s) 
Original field data / journals 
Original statistician(s) 
Original statistical analyses 
Historical photographs 

Secondary   
Publication(s) 
Annual report(s) 
Archived electronic file(s) 

Table 4— Population estimates of breeding birds by habitat association and migration strategy in North Dakota 

and the Platte River Valley of Nebraska.

Population estimates 
North Dakota Platte River Valley, 

Nebraska 
1967 1992-1993 1979-1980 2001 

Habitat associations 
Wetland 6,681,000 5,057,000  767,000 798,000 
Grassland 12,113,000 10,230,000  931,000 865,000 
Shrubland 1,607,000 1,896,000  329,000 397,000 
Open habitat with scattered trees 1,071,000 1,922,000  591,000 481,000 
Open woodland or edge 2,933,000 3,870,000  2,135,000 1,354,000 
Woodland 102,000 168,000  40,000 34,000 
Residential or human structures 791,000 1,613,000  610,000 1,232,000 
Other 204,000 271,000  10,000 112,000 

Migration strategy 
Resident 357,000 894,000  296,000 209,000 
Short-distance migrant 17,187,000 15,903,000  2,823,000 2,445,000 
Long-distance migrant 7,956,000 9,103,000  2,294,000 2,619,000 
      

Total 25,500,000 25,900,000  5,414,000 4,553,000 

densities within habitats between 1967 and 1992-1993. 
In 1992-1993, we conducted surveys on 128 of the 130 
quarter-sections originally surveyed in 1967 by Stewart 
and Kantrud (1972); landowners denied access at the 
other two quarter-sections. LDI and Christopher J. 
Johnson conducted the surveys during the recent per-
iod. Data from this survey indicated that significantly 
declining species were primarily grassland- and 
wetland-breeding birds, whereas significantly increas-
ing species were primarily species associated with 
human structures and woody vegetation (table 4). 

During the recent surveys, several sources of historical 
information or data were available (table 3), including 
the original field notes and data (fig. 2), the original 

statistical analyses, historical photographs (fig. 3), 
archived electronic data files, and publications (e.g., 
Stewart and Kantrud 1972). The original field notes of 
Stewart and Kantrud contained count information by 
habitat (i.e., information that was not in the electronic 
data files or publications), which allowed us to com-
pare changes in habitat (fig. 3) and densities of birds 
within habitats (fig. 4) between periods. The study sites 
(i.e., legal quarter-sections) were based on the Federal 
System of Rectangular Land Survey, which divided the 
land into square tracts and allowed us to relocate the 
original study sites and boundaries. To ensure consis-
tency in methodology between the two periods, we 
worked closely with Harold A. Kantrud (one of the 
original participants in the 1967 survey), who was still 
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working at the Center at the time of the recent survey. 
DHJ was involved with the statistical analyses in both 
the historical and the recent surveys. 

Figure 1— Distribution of 128 quarter-sections in North 
Dakota where bird surveys were conducted during 1967 
and 1992-1993. 

Figure 2  Original field notes of Robert E. Stewart and 
Harold A. Kantrud from 1967. 

Figure 3  Increase in woody vegetation between 1967 
and 1991 on an original study site surveyed by Stewart and 
Kantrud (1972) in Logan County, North Dakota. 

Platte River Valley in Nebraska 

In 1979 and 1980, Craig A. Faanes, Gary R. Lingle, 
and Wayne Norling conducted an extensive survey of 
breeding bird populations within 13 counties bordering 

the Platte, North Platte, and South Platte rivers in 
Nebraska (Faanes and Lingle 1995). The main objec-
tives of their survey were to determine the species of 
breeding birds using the Platte River Valley, to 
estimate their population sizes, and to determine their 
habitat preferences. 

Figure 4— Habitat associations and within-habitat chan-
ges in densities of House Wren and Savannah Sparrow. 
Within each figure, average densities are indicated by habi-
tat and year: a solid square indicates densities for 1967, an 
open circle for 1992, and an open triangle for 1993. If the 
species was not observed in a habitat in a given year, its 
density is not shown for that year. Changes in densities 
within habitats were indicated at the right of each graph: 
(decreasing) at P < 0.10,  at P < 0.05, and  at P < 
0.01;  (increasing) at P < 0.10,  at P < 0.05, and  at 
P < 0.01.

Surveys of breeding birds were conducted on randomly 
selected plots of habitat within each of several pre-
determined strata. The first level of stratification was 
defined by the legal boundary of each county. Within 
counties, the next level of stratification was the legal 
township. During selection of study sites, only one plot 
of a particular habitat type was surveyed per township. 
The third level of stratification was based on the pre-
dominant soil type of the region. Census plots were 
then randomly selected within these strata. Plot size 
varied according to habitat complexity. All native 
prairie and cropland plots were 16.2-ha, residential and 
riparian plots were 8.1-ha. Wooded river islands were 
chosen within the selected 16.2-ha plot. Shelterbelts 
were surveyed when they occurred on selected native 
prairie or cropland plots. Faanes and Lingle (1995) 
chose smaller plot sizes than Stewart and Kantrud 
(1972) because they considered smaller plots to be bet-
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ter suited for surveying smaller, inconspicuous species. 
Each plot was visited once during the 1979 season. In 
1980, about 10 percent of those plots surveyed in 1979 
were revisited to examine year-to-year variation. Add-
itional plots were surveyed only in 1980. Two-hundred 
eighteen study sites were surveyed (fig. 5). Each plot 
was surveyed by one of two observers. Birds were 
counted while the observer followed a zig-zag course 
within each census plot. Faanes and Lingle (1995) esti-
mated population means and totals (table 4), and their 
standard errors, using the same methods as Stewart and 
Kantrud (1972) described above. 

In 2001, two decades after the original survey, we 
repeated the Faanes-Lingle survey using the same sam-
ple units, methods, and statistical analyses. The objec-
tives of this recent survey were to examine changes in 
breeding bird populations in the Platte River Valley in 
Nebraska, to identify habitats used by breeding birds 
and estimate densities of breeding birds in those habi-
tats, and to evaluate changes in their densities within 
habitats between 1979-1980 and 2001. In 2001, we vis-
ited 189 of the 218 study sites originally surveyed by 
Faanes and Lingle (1995) in 1979-1980 (fig. 5); land-
owners denied access at the other sites. Gary R. Lingle 
and Jennifer A. Gulbransen conducted the surveys dur-
ing the recent period. 

Figure 5— Distribution of 218 study sites in the Platte 
River Valley of Nebraska where bird surveys were con-
ducted during 1979-1980 and 2001.

We used several sources of historical information or 
data to repeat the Faanes-Lingle survey (table 2), in-
cluding the original statistical analyses, archived elec-
tronic data files, and publications (Faanes and Lingle 
1995). The original field notes were missing and likely 
were destroyed by flooding at Northern Prairie Wildlife 
Research Center in 1993. The study-site descriptions of 
the Faanes-Lingle survey were based on the Federal 
System of Rectangular Land Survey, but only up to the 

level of a legal quarter-section. Without the original 
data sheets, we were unable to pinpoint the exact loca-
tions of some of the study sites, although we knew the 
study plots occurred within one of four quarters of a 
legal quarter-section. DHJ was involved with the sta-
tistical analyses in both the historical and the recent 
surveys.

Which Historical Surveys 
Should be Repeated? 

Historical surveys are an attractive data source for 
evaluating bird population changes because the study 
design, field methodology, and study sites already have 
been determined and because the initial data-gathering 
may have occurred many years or decades in the past, 
before most long-term monitoring efforts (e.g., BBS) 
were initiated. In theory, most historical surveys should 
be repeatable. A key consideration is whether the his-
torical survey is worth repeating, which should be eval-
uated on a case-by-case basis. Determining whether a 
historical survey is suitable for repeating requires con-
sideration of a number of factors: Are the exact loca-
tions of the study sites known or documented? Can 
access to enough of the original study sites be obtain-
ed? Is the field methodology written down? Are the 
original investigators or observers still alive? Do the 
original field notes or completed data forms still exist? 
Are there archived electronic data files? Is the original 
study design adequate to accomplish the stated objec-
tives of the repeat survey? Has sufficient time elapsed 
for changes in bird populations or habitats to have oc-
curred? Are habitats sufficiently similar to the original 
habitats to permit meaningful comparisons? 

A well-planned study design with well-documented 
field methodologies is critical for any monitoring or 
research effort, whether short-term or long-term. In 
many ways, the advantages of repeating a historical 
survey are also the drawbacks of repeating a historical 
survey (table 2). When repeating a historical survey, 
one must recognize that both the study design and 
methodology are constrained by the study design and 
methodology of the original survey. Poorly planned or 
poorly documented historical studies preclude repeat-
ing at a future date. Moreover, the design of the ori-
ginal survey may be inadequate to detect changes 
(Elzinga et al. 1998). In some cases, important infor-
mation may not have been collected or documented 
during the historical survey, because the original in-
vestigators were not anticipating that the study would 
be repeated. Well-planned studies with detailed docu-
mentation of methods and study site locations help 
ensure the repeatability of a survey, even if future repe-
tition was not anticipated by the original investigators. 
Some historical surveys (e.g., Stewart and Kantrud 
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1972, Faanes and Lingle 1995) were specifically de-
signed to provide a baseline to evaluate changes in 
habitats and birds populations at a future date, which 
facilitates repeating at a later date. 

Sources of Historical Data and 
Information 

When compiling sources of data from a historical 
study, it is important to remember that “... only a part 
of what was observed in the past was remembered by 
those who observed it; only a part of what was remem-
bered was recorded; only a part of what was recorded 
has survived; only a part of what has survived has 
come to the historian’s attention ...” (Gottschalk 1956: 
45). In historical studies, there are two main sources of 
data or information: primary and secondary (Touliatos 
and Compton 1988). Primary sources include the origi-
nal study design or proposal, recollections of the 
original investigator(s), original field data, original 
statistician(s) and analyses, historical photographs, and 
field data and journals. Secondary sources include re-
cords or accounts that are one or two steps removed 
from the original source, such as electronic files, pub-
lications, annual reports, newspaper articles, abstracts 
from meetings, etc. Data that have passed through sev-
eral levels may bear little resemblance to the original 
version; thus, using more primary sources of historical 
data or information will allow more types of questions 
to be addressed when the historical survey is repeated.  

In this age of advanced technologies—including satel-
lite imagery, global positioning systems, geographical 
information systems, and personal computers—it is dif-
ficult to appreciate the obstacles that early field biolo-
gists had to endure to conduct bird surveys, often 
armed with little more than a field notebook, a pencil, a 
compass, a pair of binoculars, and perhaps a map or 
aerial photograph. One of the most valuable sources of 
historical data or information is the original field notes 
and data (fig. 2), which not only indicate what types of 
data were collected and in what fashion, but also in-
clude information that may not have been addressed in 
publications or included in electronic data files. For 
example, the methods described in Stewart and 
Kantrud (1967) do not mention that bird data were 
collected separately for each habitat type within each 
study site. These data also were not included in the 
archived electronic data files. Having the original field 
data allowed us to evaluate changes in habitat composi-
tion within the original study sites (fig. 3) and changes 
in breeding bird densities among habitats (fig. 4). 
Similarly, Johnson (1974) consulted Alden H. Miller’s 
field notes to determine details of abundances of some 
species that were not published in Miller (1945). Hall 
et al. (2002), however, were unable to compare their 

data to those from one of the three original years 
(Strong and Bock 1990) because the historical data 
files from that year were missing. 

Besides written documentation and publications, indi-
viduals associated with the original survey can provide 
valuable information on the methodology and stan-
dards used during the original survey. These people in-
clude the original principal investigators, observers, 
and any others (e.g., statisticians) involved with the 
historical survey or development of the study design. 
For example, during the repeats of the North Dakota 
and Nebraska studies, we worked closely with the ori-
ginal investigators and observers to ensure consistency 
of methodology between the historical surveys and the 
recent surveys. Furthermore, DHJ was involved with 
the statistical analyses in both the historical and the 
recent surveys in the North Dakota and the Nebraska 
studies. Richard R. Bond’s original field notes were 
lost, but Ambuel and Temple (1982) were able to con-
sult Bond for details of the study design and methodol-
ogy (e.g., survey dates) that were not included in Bond 
(1956). Graber and Graber (1963) used correspon-
dence, journals, and the original field notes of Alfred 
O. Gross to determine the survey technique used by 
Forbes (1913) and Forbes and Gross (1922). Consulta-
tions, however, may result in low levels of return; 
Gurevitch et al. (2001) cautioned that requests for 
missing data or information might be very time-
consuming and often results in low levels of return. 

Consistency vs. Optimality of  
Field Methodology 

A variety of methods have been used to survey birds. 
One of the most important considerations for any mon-
itoring system is that the system needs to be repeatable; 
in turn, repeatability demands that standardized meth-
ods be used (Johnson 2000). Field methodology must 
be precisely documented, understood by the partici-
pants beforehand, and adhered to closely. Consistency 
of field methodology and effort among years is critical 
to maintaining the comparability of any survey (e.g., 
Ralph et al. 1995). All methods of sampling bird popu-
lations have their shortcomings and constraints, and 
biases are inherent in all data-gathering procedures 
(Ralph and Scott 1981). In that respect, historical sur-
veys are no different; for field methodology, consis-
tency is more important than optimality.  

A major obstacle to repeating a historical survey is the 
inconsistent or incomplete fashion in which investiga-
tors describe details of their study design, methodol-
ogy, study sites, and statistical analyses within reports 
or publications. The finest—and often some of the 
most important—details of sampling design and meth-
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odology usually are not included in publications. In a 
recent review on meta-analysis, Gurevitch et al. (2001) 
expressed concern about the difficulties arising from 
the incomplete reporting in primary literature, despite 
attention to statistical rigor in the editorial policies of 
most ecological journals. The overall result is the loss 
of valuable information needed to repeat a survey. For 
example, Kendeigh (1941) did not record the method-
ology or the time spent delineating territories and nest 
searching, so Bernstein et al. (1990) attempted to emul-
ate Kendeigh’s study by censusing at different times of 
the day, using a combination of strip census with spot 
mapping, and searching for all nests within the study 
plot.  

One should not alter the methods or study design ex-
cessively or the changes will influence comparisons 
between past and future results. For example, Ambuel 
and Temple’s (1982) survey methods, survey dates, 
and area of coverage did not duplicate those of Bond 
(1956). In particular, Ambuel and Temple began their 
surveys two weeks earlier than Bond had, included for-
est edge habitats that were excluded by Bond, and cov-
ered a greater area within each forest than Bond. 
Ambuel and Temple acknowledged that larger study 
sites have a higher probability of including uncommon 
species. Wilcove (1988) surveyed birds using the meth-
ods provided by Fawver (1950), but he increased the 
number of visits per site. Wilcove recognized that the 
increased sampling effort may have influenced the 
interpretation of the results. 

Repeating a historical survey can be done at various 
levels of intensity, depending on the objectives to be 
accomplished and the resources available. In some 
situations, surveying all of the species or visiting all of 
the original sites may not be necessary or practical, 
based on the objectives of the study. For example, 
Nelms et al. (1994) visited a subset of the original 
Stewart and Kantrud (1972) study sites in 1981-82 in a 
portion of North Dakota to estimate population sizes 
and examine changes in populations of three species of 
blackbirds that depredate sunflower crops. Rolandelli 
(1986) surveyed American Crows (Corvus brachyrhyn-
chos) on a subset of the Stewart and Kantrud study 
sites in 1983 to evaluate crow distribution and abun-
dance in North Dakota. 

Some of the original methods or objectives of the hist-
orical survey can be modified or augmented in future 
surveys without compromising comparisons between 
the two periods. For example, in 1967, Stewart and 
Kantrud (1972) based the number of breeding pairs of 
the Brown-headed Cowbird (Molothrus ater) on the 
number of males seen per sample unit. Recognizing the 
potential impact of female cowbirds on their hosts, we 
surveyed both male and female cowbirds in 1992 and 
1993. This minor adjustment in methodology allowed 

us to make comparisons between our data and those 
from the historical survey (Igl and Johnson 1997) as 
well as those from concurrent or recent studies that are 
based on counts of females (e.g., Johnson and Igl 
1995), without compromising the quality of the data. In 
addition, we were able to calculate statewide popula-
tion estimates and their confidence limits for male and 
female cowbirds in the two recent years (Igl and 
Johnson, in prep.), which has never been done for this 
species over an extensive area. Nelms et al. (1994) 
followed Stewart and Kantrud’s survey methods, but 
allowed for a higher acceptable sustained wind speed 
during their censuses of three blackbird species, be-
cause Besser and Brady (1984) had found no effect of 
winds up to 56 km per hour on the ability of observers 
to detect blackbirds. Although Forbes (1913) and 
Forbes and Gross (1922) originally surveyed bird 
populations in all seasons of the year, Graber and 
Graber (1963) limited their survey to the winter and 
summer seasons because annual bird populations 
during the two migratory seasons were too variable to 
provide meaningful comparisons between the historical 
and recent surveys. 

Biases in Field Methodology: 
Past and Present 

Biases associated with the methodology of historical 
bird surveys often are not quantified. For example, 
Stewart and Kantrud (1972) admitted that they did not 
quantify the biases associated with their survey meth-
odology, but recognized that both negative and positive 
biases may be present. Our recent survey (Igl and 
Johnson 1997) was conducted as similarly as possible 
to the methods used in the historical survey (table 3).
Although standardization in methodology is essential, 
it will not eliminate biases from a study. Moreover, it is 
unreasonable to assume that all biases in field method-
ologies can be controlled or eliminated. Undoubtedly, 
biases related to differences in observers, years, 
weather, sampling time, etc. will be present in the his-
torical and recent surveys, but variations associated 
with methodology in the two periods should be rela-
tively consistent among years. 

Any discussion of bias in avian surveys will include a 
discussion of observer bias. Undoubtedly, observers 
vary in their abilities to conduct bird surveys (Faanes 
and Bystrak 1981, Sauer et al. 1994). Moreover, an ob-
server’s abilities often change with time and experi-
ence. In any monitoring system, however, it is best to 
use the same observer for as many years as possible. If 
it is necessary to change observers, training will mini-
mize the disruption in the monitoring scheme and 
lessen the variation among observers between periods 
(Kepler and Scott 1981, Hanowski and Niemi 1995). 
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During long-term monitoring efforts, new observers 
eventually will replace earlier observers. This state-
ment is especially true for studies that involve repeat-
ing historical surveys. The longer the interval between 
the original survey and the future survey, the less likely 
the original observers or investigators will be available 
to repeat the survey. In many cases, the original 
observers may no longer be alive or might lack the 
physical abilities, interest, or time to repeat the survey 
in the future. In rare cases, the original observers might 
be available to survey several decades after the 
historical survey. For example, during our repeat of 
Faanes and Lingle’s (1995) survey in the Platte River 
Valley of Nebraska in 2001, one of the original 
observers, Gary R. Lingle, participated in the bird 
surveys, 22 years after the historical survey. John W. 
Aldrich participated in a survey of breeding birds in a 
mature eastern deciduous forest in Virginia in 1942 
(Aldrich 1942) and again 37 years later (Aldrich and 
Coffin 1980). Martin L. Cody (1992) repeated his 
1966-68 (Cody 1974) study 25 years after the original 
survey.

Relocating Original Study Sites 

Critical to the success of repeating any bird survey, be 
it annual or historical, is relocating the original study 
sites and boundaries. Many studies cannot be repeated 
exactly because the original study site locations were 
poorly documented, could not be relocated, or had un-
known boundaries. Historical studies that involve one 
(e.g., Abel 1920) or a few study sites (e.g., Odum 
1950) usually provide details on the locations or 
boundaries of study sites in publications, but often the 
exact study site locations are not given within a publi-
cation because their descriptions are either too lengthy 
or numerous to include (e.g., Stewart and Kantrud 
1972) or are deemed unimportant for the publication by 
the principal investigators or the journal editors. 
Besides publications, data sources for study site loca-
tions and boundaries include the detailed study propo-
sals, original field notes, maps, electronic data files, 
and the original investigators. For example, Wilcove 
(1988) relocated most but not all of Fawver’s (1950) 
study sites using directions in Fawver’s dissertation, 
old maps, and information provided by Fawver and 
long-term residents in the area. In some cases, the 
location of the study site might be known, but the exact 
boundaries of the study site might not be obvious. For 
example, Bernstein et al. (1990) could not locate the 
exact boundaries of Kendeigh’s (1941) study area, 
although the general location of the study area (a small, 
undisturbed prairie remnant) was known. In other 
cases, the boundaries of the study sites may no longer 
exist. For example, Holt (1974) found that the exact 
boundaries of one of Eugene P. Odum’s (1950) study 

sites had been obliterated. Hall et al. (2002) could not 
relocate nine of 132 point-count stations originally 
surveyed by Strong and Bock (1990). 

For monitoring purposes, it is probably best to use the 
same study sites as those used in the original survey 
(Johnson 2000). Using the same study sites increases 
the efficiency of the study in measuring change, both in 
bird populations and habitat conditions. A system with 
some old and some new locations might offer some-
what better statistical properties (Johnson 2000) but 
may not be optimal when repeating a historical survey. 
For example, Walcott’s (1974) study site in 1940-43 
and 1960-64 was about 50 m from William Brewster’s 
(1906) original study site. Graber and Graber (1963) 
did not duplicate exactly the census route of Forbes 
(1913) and Forbes and Gross (1922) but instead select-
ed survey routes that were representative for the area. 
In some situations, some or all of the original study 
sites may no longer be accessible, especially those on 
privately owned land. For example, private land own-
ers denied access to two (1.5 percent) of the original 
130 study sites in our North Dakota study and 29 (13 
percent) of the original 218 study sites in our Nebraska 
study.  

Old maps and aerial photographs can be useful in locat-
ing original study sites. Historical photographs also can 
be useful in evaluating historical conditions and map-
ping and monitoring landscape features (e.g., land use) 
or major habitat changes between two study periods. 
We evaluated changes in habitats on the original study 
sites of Stewart and Kantrud (1972) by contrasting 
recent aerial photographs with aerial photographs from 
the late 1960s (fig. 3). Bernstein et al. (1990) used 
recent and historical aerial photographs to document 
woody succession into a prairie remnant since 
Kendeigh (1941) conducted his survey in 1940.  

Sample Sizes 

To this point, we have not addressed the issue of sam-
ple size. Ultimately, statistical power in monitoring 
bird population changes depends on surveying numer-
ous sites (Verner 1985, Johnson 2000). In planning to 
repeat a historical study, however, the sample size is 
less readily adjusted because it is constrained by the 
number of study sites of the historical survey. For ex-
ample, several historical surveys in table 1 involved 
only a single study site in a small area (e.g., Kendeigh 
1941), whereas others involved several hundred study 
sites over an extensive area (e.g., Faanes and Lingle 
1995). Because of the advantages of large sample sizes 
and the limitations of small sample sizes, we empha-
size the importance in defining objectives before 
repeating a historical survey (e.g., Johnson 2000). 
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Survey Dates 

As with study site locations, the exact dates and times 
of individual counts at a historical study site rarely are 
included in publications, but rather authors typically 
only include the start and end dates for the entire sur-
vey. Data sources for survey dates and times include 
both the original field notes and electronic data files. 
Because breeding bird populations can change dramati-
cally over the course of the breeding season, counts in 
subsequent years should be conducted on or near the 
date of the original count. For example, in repeating the 
North Dakota and Nebraska surveys, we matched the 
date that a study site was surveyed as closely as feasi-
ble to the date that it was originally surveyed by using 
the information recorded in the original field notes or 
electronic data files. For the repeat of the Stewart and 
Kantrud (1972) study, the overall absolute difference 
between the dates of 1967 surveys and the 1992 and 
1993 surveys averaged 2.5 days. 

Habitat-Specific Analysis 

Although the BBS has been effective in documenting 
long-term patterns of population change in breeding 
birds, the BBS does not provide comparable data on 
habitat changes. Hutto and Young (2002) argued that 
describing patterns of habitat use will make a much 
more effective program than one based on monitoring 
long-term population trends alone. Evaluating changes 
in bird populations is most useful if comparable habitat 
information is available for both the historic and recent 
surveys. For example, the inclusion of habitat data with 
our bird count data allowed us to evaluate changes in 
habitat composition within the original study sites (fig.
3) and changes in breeding bird densities among 
habitats (fig. 4).  

Two Points in Time: 
Interpretation and Statistical Concerns 

The primary objective of most long-term monitoring 
efforts is to detect changes in bird populations over 
time. One caveat to repeating historical surveys is that 
the data cover only two (sometimes more) points in 
time during a long period, whereas populations of birds 
may show tremendous short-term variability (Lowther 
1984, Wilcove 1988, Igl and Johnson 1999). Skeptics 
of repeating historical surveys have questioned the va-
lidity of determining long-term changes by using data 
from only two periods separated by several decades, 
owing to the perceived shortcomings in the analytical 
techniques (e.g., Askins et al. 1990). Yet, there is noth-
ing inappropriate in addressing questions of differences 
between two periods. Moreover, the data collected 

during historical surveys often are the same as or 
similar to those collected during long-term monitoring 
efforts.

Repeating a historical survey does pose some statistical 
concerns. Obviously, two points do not provide much 
information on a species’ population trend. The chan-
ges between the two periods may reflect only normal 
year-to-year variation in a population rather than a con-
sistent pattern. For example, conditions in the recent 
year might be different from those in the historical 
year. We suggest two remedies to this problem. First, 
one can repeat a historical survey twice, and thereby 
assess annual variation. This approach was taken by Igl 
and Johnson (1997), who repeated Stewart and 
Kantrud’s (1972) historical survey in two years (1992 
and 1993) rather than one. (Alternatively, as in the 
Platte River study, the historical survey had been par-
tially repeated in two separate years.) Igl and Johnson 
(1997) claimed that a significant change had occurred 
only if the difference between 1967 and 1992 values 
and the difference between 1967 and 1993 were both 
significant (P < 0.10) and if both differences were in 
the same direction. 

If multiple repeats of a survey cannot be done, an ad 
hoc and approximate remedy may be useful if com-
parable information from a monitoring program, such 
as the BBS, is available. If, for example, the BBS value 
provides a reasonably consistent index to the popula-
tion that is being censused in the repeated survey, then 
the coefficients of variation of the BBS values and the 
true population numbers will be roughly equal. That is, 
if a population increases, say, 15 percent from one year 
to the next, an index to that population should increase 
about 15 percent during that same time frame. Accord-
ingly, one could compare the relative magnitude of 
change between a historic survey and its repeat to the 
analogous variation in the time series of an index. If the 
changes are comparable, there is no evidence that the 
difference is unusually large and therefore reflects a 
real change between the historic and current times. If 
the difference between historic and repeated values is 
substantially greater than the variation in an index, 
there is reason to believe that true population values 
have changed. 

Shorter intervals between the historical survey and sub-
sequent surveys might enhance the ability to detect 
short-term changes but, as mentioned above, also in-
crease the time and resources required to repeat the 
historical survey. The survey in 1947 by Stewart and 
Aldrich (1949) has been repeated every five years since 
1948 (Hall 1984), which reflects a compromise be-
tween annual surveys and surveys separated by several 
decades. 
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Supplement to Long-Term
Monitoring Programs 

Repeating historical surveys should be viewed as a 
supplement to, rather than a substitute for, long-term, 
large-scale surveys. Some species or regions are poorly 
sampled by long-term monitoring efforts such as the 
BBS. Historical surveys can provide a valuable–and 
often overlooked–source of baseline data on breeding 
bird populations in such areas. Several studies have at-
tempted to verify population trends from the BBS with 
data from independent, long-term surveys (e.g., breed-
ing bird atlases: Robbins et al. 1989; checklists: 
Temple and Cary 1990; Christmas Bird Counts: Hagan 
1993; migration counts: Dunn and Hussell 1995). His-
torical surveys can be used similarly. Parallel trends 
derived from studying the same populations in different 
ways may provide corroborating evidence and 
strengthen the assessment of population trends of the 
BBS. A secondary objective in repeating the North 
Dakota and Nebraska studies was to compare patterns 
in breeding bird population changes with trends from 
the BBS for the same periods (table 5). In the North 
Dakota study, we found similar patterns of long-term 
population change evident in our data and those from 
the BBS. This concordance illustrates that both these 
independently derived measures of population change 
likely were recording similar phenomena. We found 
less concordance with the Nebraska study (table 5), 
possibly because the two measures of population 
change covered different areas (i.e., Platte River Valley 
vs. statewide). 

Conclusions 

Historical surveys provide an important source of base-
line data for examining changes in bird populations, 
provided that researchers are aware of the limitations 
and challenges in using these data. Although historical 
surveys have been used widely in the literature to 
evaluate long-term population changes (table 1), there 
are a number of issues that pose serious impediments to 
repeating historic surveys. These issues are not unique 
to repeating historical surveys but represent limitations 
that apply to other studies as well.  

Gurevitch et al. (2001) listed four components of data 
collection: data extraction and recording, data entry, 
data proofing, and data storage. The most serious im-
pediments to repeating historic surveys are associated 
with data storage. These range from methodological 
limitations (e.g., the failure of the original investigators 
to document study site locations and field methodolo-
gies) to those concerned with the lack of standards in 
data storage and archiving. Gurevitch et al. (2001) 
further listed two levels of data from a study: 1) meta-

data, which includes background information for sub-
sequent analyses and interpretation and details of meth-
odologies, and 2) response data, which are the numeri-
cal and categorical data quantifying the responses of 
the species or the system. Repeating a historical survey 
requires that both data types were accurately and 
completely recorded and archived during the original 
survey. Clearly, all studies benefit from foresight, 
advance planning, and good organization. 

Finally, it is important to recognize that all present sur-
veys are potential “future” historic surveys. As men-
tioned earlier, one of the most important considerations 
for any study is repeatability. If present surveys are to 
serve as historical surveys in the future, then investi-
gators must: 1) be precise and thorough in providing 
details of their methodologies, study site locations, and 
study design, and 2) implement procedures to archive 
electronic and paper data files. Providing detailed 
guidelines and methodologies in publications and ar-
chiving data will improve the repeatability of any study 
and ensure consistency in data collection, whether 
within the same year, the following year, or 100 years 
later.
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