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Summary. This grant has provided the resources to accomplish severa significant studies on
non-game birdsin Illinois. The most significant accomplishment of the study was the
completion of Job 1, A Comparative Study of Bird Populationsin Illinois: 1906-1909, 1956-
1958, and 2006-2008. This unique study has provided amazing insight into how the population
of over 90 species of birds has changed over the last century. Currently it is being produced in
the form of abook which will be provided to all interested parties before the end of 2010.
Furthermore, this study has attracted wide interest, the principal investigators have presented
over 40 presentations about this study to audiences varying from local Audubon societiesto
scientific conferences. The final report for this study is drawn primarily from the book that is
being produced, however we fully expect that given the unique nature of this dataset a series of
peer-reviewed publications will aso be produced from this study. While the remaining four
studies are not nearly at the scale of Job 1 they provided valuable data to be used by conservation
agenciesin Illinois. Job 2 documented the diversity of grassand birds in reclaimed mine areas
and highlights the importance of these sites for species such as Bobolinks and Henslow’s
Sparrows. Job 3 produced a map and GI S layer overlaying many of the important natural areas
with the Illinois Wind Resource Map. This product highlights specific areas such as the areas
along the lllinois River that should be avoided when constructing Wind Farms. Job 4 evaluated
pheasant habitat areas within Illinois. This report provides a scorecard to evaluate these areas
and highlights what aspects of these areas have been beneficial and what can be improved in the
future. Job 5 hasresulted in recovery plans for twelve endangered or threatened speciesin
Illinois. Inaddition to producing these plans we have also established aformat that will be used
to develop recovery plansfor all listed species. These plans are being submitted to the lllinois
Endangered Species Protection Board to be adopted as status triggers for prioritizing which
species should receive additional attention when reviewing current statuses.

Because of the size of thisfinal report we are only providing a paper copy, however it
should be noted that al data and information are being archived at the Illinois Natural History
Survey, if additional copies are needed please contact the authors. We hope that the
Comparative Study of Bird Populationsin Illinois will be conducted again in 2050, therefore
100+ pictures, recordings, and all data are being prepared for the University of Illinoig/lllinois
Natural History Survey archives.



FINAL REPORT

STUDY 1. A Comparative Study of Bird Populationsin Illinois; 1906-1909, 1956-1958 and 2006-2008

Sate Wildlife Grant Program Project T-16-P-1, Job 1

Jeffery W. Walk, Michael P. Ward, Thomas J. Benson, Jill Deppe, and Jeffery Brawn

Abstract. This study is one of the most unique studies in North American avian ecology. The
following six chapters highlight the results of thisstudy. No other study in North American has
systematically characterized the diversity and abundance of birds across an entire state over the
course of 100 years. This study highlights the species of birds that have both increased and
decreased over the last century. While there are species whose populations have increased
probably in the direct result of conservation efforts, there is also a suite of species that have been
largely ignored and are experiencing long-term (100 year declines). Whileit isimpossible to
summarize a study at this scope and scale in a few sentences there are some important points.
First, the greatest change across the Illinois landscape in the last 100 years has been the | oss of
rotational farming (loss of pastures, small grains, etc.) and these habitats have been replaced by
row crops. Thisloss of “agricultural grasslands’ has resulted in adecline in grassland birds,
particularly over the last 50 years. Second, while grassland birds have been in decline so have
shrubland birds. In fact many shrubland birds have been declining since 1906. Finaly, the
species that are the “winners’ species whose popul ations are increasing and whose ranges may
be expanding are the species able to use human-modified habitats. Many forest birds appear to
have become more likely to use developed (urban) habitats, because of this shift many forest bird
population have increased over the last century. In summary, thisfinal report highlights changes
in the lllinois landscape, avian diversity, and avian abundances. The following six chapters are
being produced as a book in 2010, and please contact the authors for a copy.
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Foreword

The lllinois State Natural History Survey (INHS) is unique in the scope of its activities,
sponsoring the collection and study of data on non-game species very early in its history. In 1906
the Director of the INHS (Stephen A. Forbes) asked two young men (Alfred O. Gross and
Howard A. Ray) to conduct a census of Illinois birds (all species, all over the state).

This was done using random transects, walking at a steady rate through all habitats and
counting birds seen within designated parameters of the transects. At that time (early 1900's) it
was possible to walk with little interruption (except for natural barriers — streams, lakes, etc.) and
at the end of the day to camp or receive lodging at hospitable farmhouses near the end of the
transect. Fifty years later (1957) it was still possible to walk across properties though permission
was sometimes acquired prior to the census period. The Grabers were once stopped by an armed
posse pursuing escaped convicts from a nearby prison. At present date, with the increasein
human population, it is more difficult to walk cross-country transects without interruption. Most
landowners just want to talk, but this takes precious censusing time. Because of seasonal
migration, thereisavery limited period of the year for censusing breeding or wintering birds.
Every daylight hour (holidays and Sundays included), weather permitting, is used to census. One
cannot allow acquai ntances to participate as one cannot count with distractions. Censusing
requires alert concentration at all times. Birds are difficult to census accurately. The transect
method is considered one of the best ways to count birds over large areas (Bibby, Burgess, and
Hill 1992). Point counts are not considered accurate (Efford and Dawson 2009). Transect counts
are at best an estimate and arecord of most of the species present. If abird is sitting quietly in
the upper canopy of atree, it is probably not counted. At times identification is not possible

because of alimited view. It is possible that a single bird might cross the transect more than once
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and be counted more than once. It is not possible to be exact in a count of large flocks
encountered in winter. The best that censuses can show are the trends of populations and the
presence of species.

It isimportant to census at present date. There have been many changes since 1958.
There was scarcely any pesticides or herbicides applied to crops. Crops were grown less densely
(seefig. 11 in Graber and Graber 1963). Fences and fencerow trees and shrubs have been largely
eliminated. The acreage of row crops has increased while grassland (hay and fallow fields),
shrubs, older forests, and wetlands have decreased. Habitats are much more disturbed by human
recreation. Space occupied by housing and roadways has greatly increased. Tract size of natural
habitats has decrease and been fragmented. Some serious predators (raccoons) have increased.
Change has always occurred but in recent times has been accelerated allowing little time for
adaptation.

We need to know what we have at present and take steps to try to preserve and protect
diversity and prevent extinction. It is especially important to preserve old growth forest as it
requires avery long time to acquire it. Mitigation is not satisfactory as we do not know enough
to really replace destroyed habitats. Large tracts of forest are needed because natural forest is not
homogeneous. Timber stand improvement creates tree farms for the lumber industry but destroys
natural forest. We need to guard against exotics which complete and/or can destroy native
species.

Lastly we must educate people to know and treasure what we have. Ecology and biology
ought to be required subjects in grade school. While these are not considered “ cutting edge of
science”, they are important. Many of our problems arise because politicians who control the

management of our resources have not had education grounded in biology and ecology and an
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appreciation of the natural world. We must try to humanely reduce human population. We cannot
increase indefinitely without destroying all other species, and, in the end, ourselves.
-Dr. Jean W. Graber

Golconda, Illinois
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[ That species of birds are not equally abundant] is obvious to every one, and it must be equally
obvious, consequently, that until we know how abundant, on an average, the various species are
in the various parts of the country and throughout the country at large, we can make little
definite application, either scientific or strictly practical, of the knowledge we now have. Our
present information in thisfield is like a chain one of the links of which is missing and has been
replaced by a piece of twine. To substitute iron for cotton at this point is the object of the studies
now in progressin Illinois on the distribution, average numbers, and ecological preferences of
the various species of Illinois birds.

- Stephen A. Forbes (1907: 306)

The fauna that we study now is an ever-changing heritage fromthe past. Though in a broad
sense evolution has no beginning and no end, it has directions that are affected by factors untold
in numbers... The value of systematic bird censuses increases as the years pass, for without
some reference to the past we cannot see the trends of evolution; we can see neither the
magnitude nor the direction of change. In terms of quantitative data on bird populationsin
North America, we have few reference points before 1915. In view of the paucity of quantitative
data, and the habitat changes that have occurred in the past half century, the efforts of Stephen
A. Forbes and Alfred O. Gross to provide detailed information on the bird life of 1906-1909 in
virtually every habitat in lllinois appear particularly farseeing and commendable.

- Richard & Jean Graber (1963: 501)
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A project that began with two young men walking across rural Illinois toting shotguns
and field glasses evolved into the first systematic bird survey in North America. When Stephen
A. Forbes, Director of the Illinois Natural History Survey from its creation until 1930, directed
Alfred O. Gross and Howard Ray to travel the state in 1906, no one in the country had yet
attempted to count all the species of birds they observed across habitats, with a specific and
repeatable method. Through 1909, Gross and Ray crisscrossed the state in all seasons, by foot,
horse-back, train, and steam boat, while counting and collecting the birds they saw.

In the mid-1950s, Richard and Jean Graber were newly hired ornithologists at the lllinois
Natural History Survey. Among the first projects they undertook was to repeat the 50-year-old
surveys during the summer and winter months of 1956-1958. The Grabers' 1963 publication, “A
Comparative Study of the Bird Populations of Illinois, 1906-1909 and 1956-1958,” remains the
standard for assessing changesin bird populations of the state for the first half of the 20™
century. With the exception of two obscure summer bird censuses by the U. S. Biological
Survey (Cooke 1915, 1916), data on bird populations are scarce for most of North America until
the Breeding Bird Survey began in the mid-1960s (Peterjohn et a. 1995).

For the past three years (2007-2009), we continued field work on this project. Here, we
present a summary of the changes to the summer bird communities and habitats across the state
over the past century. Whereas our use of air-conditioned vehicles on interstate highways, use of
Global Positioning System satellites to record our movements, and analysis of data on laptop
computers would have been pure fantasy to our predecessors, their methods for counting birdsin

the field have been essentially retained.
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The Grabers benefited from their communications with Alfred Gross during their work,
and we are especially grateful to Jean Graber for her helpful insights to the study, as well asthe
detailed notes and photographs compiled by her and the late Richard (Dick) Graber.

Asthe Grabers noted, “(t)he value of systematic bird censuses increases as the years
pass’ (pg. 501). Long-term data provide the best benchmarks to assess changesin the
distributions and abundance of birds we observe today. Most bird conservation prioritiesin
North America are driven by trends recorded over the past 40 years by the Breeding Bird Survey
(BBS). The Breeding Bird Survey has become the pre-eminent bird monitoring program for the
continent, providing annual data on more than 400 bird species collected by volunteers from
some 4,100 routes |ocated across the US and Canada. Y et, the Breeding Bird Survey was not
designed to evaluate changes in bird populations within specific habitats (Sauer 2000).

With habitat-specific bird survey information reaching back 100 years, Illinoisans have
the unique opportunity to better answer important questions. Are abundances and recent trends
of bird populations within the ‘normal’ range of variation and therefore “ acceptable,” or are
abundances and trends outside of what’ s been recorded over the long term and a cause for
concern? How do changing bird distributions relate to factors such as land use and climate?

This study provides three snapshots spanning a century. Important changesin the
avifauna undoubtedly occurred unobserved among those windows, such as that documented by
Charles Kendeigh at Trelease Woods near Urbanafrom 1922 to 1976. Kendeigh (1982) reported
a spike in the abundance of arthropods and the forest birds that feed on them in the 1950s, when
Dutch elm disease eliminated a common canopy tree and there was surge of growth from the
understory. The unique span of time and geographic scale of this study are the study’ s strengths.

In Illinois, where land cover and land use have changed dramatically owing to agricultural
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practices and development, insights into the dynamics of bird communities and populations over
adiverse suite of habitatsis crucial to understanding the past, present and future sustainability of
the avifauna across Ilinois and the surrounding region.

Birds are among the most visible, popular, and economically-important types of wildlife.
But how well do peoples’ perceptions of changes in birds and habitat match what’ s happened
over time? Asapart of the third iteration of this study, we asked residents near our bird surveys
about their knowledge and opinions of bird populations and habitats in their local areas. The
human component of sustaining biodiversity is essential, and we must be able to work with
landowners and bird enthusiasts around the state in order to conserve bird populations valued by
[llinois residents.

Our goal for this book is summarize results of this project across all three time periods.
We direct our findings to a broad audience under four major headings:

The Changing Illinois Landscape. The types of habitats and ecosystems that birds use
and their extent and distribution continue to shift. Using information from many sources, we' ve
summarized how the amount and distribution of forest, grassland, wetland, and cropland have
changed in Illinois from 1820 to the present. With aerial photos, we have adirect “bird s-eye
view” of how the landscape has changed in the places surveyed for birds in the 1950s and 2000s.
At ground level, many sites were photographed by Grossin the 1900s, by the Grabersin the
1950s, and by us recently. This series also provides ameansto illustrate the changing Illinois
landscape.

Bird Communities Through Time. Looking within habitat types, we examine how the
kinds of birds and their relative abundances have shifted across the three survey periods. We

consider how land use has changed over time to the benefit of some birds and detriment of
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others. In certain habitats, the species seen by Alfred Gross 100 years ago are similar to what we
found there today. In other places, Gross would likely be surprised — and perplexed — by the
birds in those habitats now. We were also surprised by the bird communitiesin different
habitats.

Species Accounts. Every species has aunique life history rooted in traits that range from
their preferred habitat, diet, and nesting behavior, to the timing and distance of their migration.
Because of land use change, competition with introduced species, and climate change, some of
these strategies work better than othersin the modern Illinois landscape. Forty birdsillustrate
the successes and failures of these strategies in alandscape that has been fundamentally altered
by human activities. Some species are new to Illinois whereas others have been nearly
eliminated. Others have apparently adapted and developed behaviors that have led to increases
or major changes in their north-south distributions.

L ooking Back, Moving Ahead. We conclude with a section that considers all that we've
learned about birdsin Illinois to shed light on what the future might hold for birds and other
wildlife. The human population and the footprint of developed lands are expected to grow, and
amost certainly, urban, suburban, and cropland will be the dominant land usesin 2050. But
what will those developed areas look like? Will corn and soybeans still be the most common
crops, or will feed stocks grown for biofuels dominate the rural landscape? How will the bird
communitiesin forests, savannas, shrublands, grasslands, and wetlands change?

Another large unknown is how much and how quickly climate will change in the region.
Several scenarios on future climate change have been derived, and even the most optimistic

models indicate that there will indeed be some change in annual temperature and precipitation
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patterns. How climate change will affect the distribution of plants and other components of bird
habitat in Illinois will likely be amajor topic of discussion among our scientific descendents
The practice of conservation has made significant progress in the past century, but the
century ahead is likely to be even more challenging with more and more species dependent on
our interventions to avoid becoming endangered or extinct. We hope that the insights gleaned
from this study will set the stage for the continuation of this fascinating and important project in

2056 and help ensure the richness of bird lifein Illinois and the region for future generations.
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Overview of Methods

From the field notes and publications of Forbes, Gross, and the Grabers (Forbes 1907,
1908, 1913; Forbes and Gross 1921, 1922; Graber and Graber 1963), we have good descriptions
of where sampling areas were |ocated, how the birds were sampled, and how the data were
analyzed. Nonetheless, we are uncertain about a number of details about the previous surveys.
For example, Gross used terms like “grove” and “meadow” to identify habitat typesin hisfield
notes, but nowhere can we find his description of those areas. Wasa‘grove' planted to trees like
an orchard? Did it have an open, savanna-like canopy, or wasit an upland forest? Wasa
‘meadow’ hayed, grazed, or idle? Thus, we cannot be sure how certain habitats align with
today’ s methods for classifying habitats and ecosystems. Accordingly, we are explicit and use
words and images in defining our habitat classifications. What seems obvious to us today may
not be so apparent in 50, 100, or 150 years. Documents and images from this project in the
1900s, 1950s, and 2000s are al archived at the University of Illinois Archives and the Illinois

Natural History Survey library in Champaign, lllinois.

WHERE WE COUNTED BIRDS

Selecting Avian Sampling Areas

In the 1900s surveys, Gross and Ray traveled routes they selected between various towns
and other landmarks (Fig. 2.1). Many of their starting points were locations they could reach by
train, and they would walk towards another rail stop for the trip back to the Illinois Natural

History Survey on the University of lllinois campus in Urbana-Champaign. Gross and Ray
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sampled habitats as they encountered them, and thus covered these habitats in proportion to their
occurrence in the areas they surveyed. They began their surveys each morning and often
continued them, with interruptions, through the afternoon. At night, they camped or slept in
barns, the homes of families who took them in overnight, and hotels when in larger towns.

Graber and Graber visited many of the same counties as Gross and Ray and “deliberately
chose a starting point in an area that seemed to represent the region” (Graber and Graber 1963:
384). Ultimately, they surveyed 96 locations, 32 in each the northern, central, and southern
regions of Illinois (Fig. 2.2). From these starting points, Graber and Graber also surveyed
habitats as they were encountered, ideally walking a giant square, 1.5 to 2 miles on a side, until
they returned to their car. In practice, about half of their survey routes were less than 2 milesin
total length.

While afew of the Grabers' study sites were easily found (e.g., “Apple River State
Park™), descriptions of most of their starting points were somewhat imprecise, described by a
distance and direction from the nearest town (e.g., “3 %2 miles northwest of Macomb™). Graber
and Graber recorded the distance they traveled through each habitat type sequentially from these
starting points but did not note their direction of travel or when they changed directions. We are
confident we know most of the Grabers' starting locations to within 1 mile, but the routes they
surveyed from those points are often unknown.

We used the 96 starting locations described by Graber and Graber as the basis for our
avian sampling locations. In cases where two or more of the Grabers' starting points were less
than 5 miles apart, we combined those points into one central point. We also considered two

areas near the 1900s survey locations that were not surveyed in the 1950s. Ultimately, we

11
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surveyed birds at 76 sites: 24 in northern lllinois, 25 in central Illinois, and 27 in southern Illinois

(Fig. 2.3; see also Appendix 1).

Sedlecting L andscape and Resident Sampling Areas

Seven sites in each region (North, Central, South) were randomly selected to examine
land use changes in a 13.9-square mile area based on aeria photographs taken near the time of
the 1950s and 2000s surveys. To learn about residents’ familiarity with birds and changes they
had observed that might affect birds, we contacted individuals living within a 20-mile radius of
the avian sampling locations and asked them to compl ete a mail-back survey about observations

in their home county.

12
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Fig. 2.1. Approximate routes surveyed by Alfred Gross and Howard Ray, 1907 and 1909.
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Fig. 2.2. Approximate starting locations of surveys by Richard and Jean Graber, 1957-1958.
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Fig. 2.3. Approximate locations of bird surveysin 2006-2008 (solid and open circles). Residents
were surveyed about birds and bird habitat within 20 miles of these points (gray area), and aerial

photos from the 1950s and 2000s were analyzed at 21 sites (solid circles).
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Classifying Different Habitat Types

In the field, we categorized the areas we surveyed for birds into one of 22 habitat types
(Table 2.1). The definitions of these habitat types largely follow the 1999-2000 Land Cover of
[llinois classifications (http://www.agr.state.il.us/gis/stats/landcover/mai npages/glossary.htm)
and are primarily based on land cover, although for grasslands (idle, grazed, hayed) and
soybeans (no-till or conventional tillage), we further partitioned these by land use. In total, the
habitat types we sampled represent more than 99% of the state’s current land cover and use.
Each of these habitat types is described and pictured in Section 1V.

For our analysis of aerial photographs we used areduced set of 11 habitat (land cover)
types to describe the landscape, rather than the full set of 22 habitat types used to classify bird
survey areas. We restricted the number of land cover types at this spatial scale for two reasons.
First, lessinformation was available for identifying land cover types from the photographs than
in the field; vegetation height and color of plants and soil were generally unavailable or
unreliable because of the way aeria photographs were taken — for example, differencesin light
conditions, time of day or the angle of the plane when photographs were taken. Thus, an
observer conducting a bird survey in afield could readily identify the crop type planted there
because he/she could examine plant height, color and other characteristics. On the other hand, a
person looking at that same field in an aerial photograph could identify it as cropland based on
its shape and pattern, or texture, but could not reliably identify whether the field was planted
with corn, soybeans, or some other crop type. The identification of specific crop types from
aerial photographsis possible when a site is photographed repeatedly throughout the growing

season; however, photographs were available only from a single date each year. Second, aerial
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photographs from the 1950s and 2000s differed in color (black-and-white vs. color) and quality,

which influences one’ s ability to identify particular land cover types; in order to maintain

consistency between the two time periods, we limited our classification to land cover types that

we could reliably identify from both sets of photos. A more detailed technical account of the

analysis of aerial photos can be found in Appendix 2.

Table 2.1. Habitat types assigned to all areas surveyed for birdsin the field and identified from

aerial photographs.

Idle grassland

Grazed grassland

Mowed or hayed grassland
Linear grassland, <30 yards wide
Upland forest

Floodplain forest

Coniferous forest

Linear forest, <30 yards wide
Savannas-Open woodland
Shrubland

Corn

Soybean (no-till or conventional tillage)
Wheat

Oats

Alfalfa

Unplanted cropland

Orchards and other crops
High-density developed
Low-density developed
Developed open space (parks, cemeteries,
golf courses)

Marsh/wetland

Open water

Grassland

Linear grassland, <43.5 yards wide
Forest

Linear forest, <43.5 yards wide
Shrubland

Cropland

Orchard and nursery

Developed area

Barren area (quarries, construction sites)
Wetland

Open water

17



Section |1 DRAFT Overview of Methods

HOW WE COUNTED BIRDS

We recorded birds while conducting two types of surveys— transects and point counts.
Transect surveys were conducted by one or more people traversing a designated area and
counting birds as they moved along. This commonly-used technique is flexible and can be used
in different habitats (Bibby et a. 2000). Transect surveys were the only method used in the
1900s and 1950s surveys. Point counts are a stationary survey (Bibby et al. 2000) in which an
observer remainsin one location and records all of the birds seen or heard within a defined
period of time. We used unlimited radius point counts in the 2000s; in other words, we set no
defined cutoff distance for recording birds. The North American Breeding Bird Survey is based
on a series of 3-minute point counts conducted 0.5 miles apart along roadsides. Depending upon
when they are conducted, point counts are a good method for surveying birds that advertise their
presence or sing often. Transects alow observersto cover more area, and birds will be seen or
flushed at times when they may otherwise have been inactive. In contrast, a moving observer

might inhibit singing or movement of other birds.
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Drs. Richard and Jean Graber collecting data.

The Transect Method

New methods for counting birds and estimating their abundances are routinely devel oped.
But, when repesating historic biological surveys, it is essential to maintain a consistent
methodology among time periods to ensure that comparisons are not confounded by method (gl
and Johnson 2005). Differencesin how the locations for the 1900s, 1950s and 2000s surveys

were selected are inevitable (see below), but the methods used in the field to observe and record
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birds have remained consistent. The transect method for sampling birds developed by Stephen

Forbes has some features that are peculiar to us today, but to which we remained faithful.
Forbes (1907) gives this brief summary of his method: “ Two acute and thoroughly

reliable ornithological observers...were sent into the field under instructions to traverse the state

in various directions, traveling always in straight lines

and always thirty yards apart, and noting and recording

the species, numbers, and exact situation of all birds & N _
. o whe. e 2.
flushed by them on a strip fifty yards in width, including /- do 6
W Ty
also those crossing this strip within one hundred yards to | f t -3¢/ 28/
their front. No attention is paid by them, for thispurpose, = 34 f
. . I i ¢V/ &y oy 4%
to any other birds.” Thus, birds that were seen or heard
behind the ob idle the designated 1-%;
ind the observers, or outside the designated transect, | S~
J | M- 1€y ‘7}(
were not counted. Gross and Ray modified thetechnique & 8- 4«- Yer,
Corergld - X’
sightly in dense habitats, where they walked 20 yards M 7o 7 %0
apart and counted birdsin atransect 30 yards wide and ,_ & ;g,{‘ i
100 yardslong. Similarly, we walked narrower transects Lo-!vv &
in shrublands, forests, and orchards. The Grabers [ 9-14”' i S
: i 4' 1=yl
transects were also performed in a manner consistent _ f a J ~’6 | hatted & 7

with that of Gross and Ray.

Original data sheets used by Gross
and Ray in 1906-09

In all three time periods, paired observers moved at a pace of 40-50 minutes per mile

(about 10-12 minutes to traverse 0.25 miles across atypical 40-acre field). One observer
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recorded all the birds seen (by both workers), made notes on the habitat, and recorded the
distance traveled within each patch of habitat. The transect method was unusual in that the
observers were constantly talking to relay sightings and avoid double-counting birds. During our
surveys, we recorded all of thisinformation directly into a hand-held computer with a Global
Positioning System (GPS) that recorded our location and distance traveled.

To minimize variation among observers, we used as few observers as possible throughout
the study. Either Jeff Walk or Mike Ward recorded data on every transect; together, they
surveyed several sites at the beginning of each field season to ensure consistency in methods.

On about 80% of transects, Steve Bailey was the second observer.

Gross, Ray and an assistant in southern Illinois, 1907
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Timing of Surveys. In the 1900s and 1950s, surveys typically began early in the morning,
usually before 8:30 am but in some cases as early as 4:30 am, and often continued throughout the
afternoon. Nonetheless, in the 2000s we limited our transect surveys to the morning hours,
beginning at sunrise and typically ending by 10 am but occasionally aslate as 11 am. Thiswas
necessary for two reasons. First, we conducted point-counts during breaks from our transect
counts. Observersrely heavily on vocalizations to detect birds during point-counts, and bird
song tapers off dramatically after mid-morning. Second, we spent most afternoons making
contacts with landowners to get permission to access areas we wanted to survey the following

morning.

In the current study censuses were only conducted between sunrise and 10:00AM.

Surnise at Chain-of-Lakes State Park (McHenry Co)
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Gross and Ray conducted transectsin all seasons from 1906-1909 but did summer
surveysonly in 1907 and 1909. Graber and Graber surveyed in both winter and summer. We
only conducted surveys during the summer months of 2006, 2007, and 2008. During the 1900s
and 1950s, the dates of summer bird surveys ranged from May 22™ through July 15™. We
restricted our field work to these earliest and |atest dates (May 22" and July 14", respectively).
Our earliest surveys were in the southern zone, with field work beginning in the next zone
northward one week later. Similarly, we stopped sampling in southern Illinoisin late June and

by mid-July in northern Illinois (Table 2.2).

Table 2.2. Range of dates of bird surveysin each region (North, Central, South) of Illinoisin

1907 and 1909, 1957-1958, and 2006-2008.

North 30 June-8 July 25 June-15 July 3 June-14 July
Central 22 May-15 July 15 June-12 July 28 May-3 July
South 4 June-15 July 11 June-10 July 22 May- 27 June

Sampling Habitats. Gross and Ray and the Grabers intended to sample different habitat types as
they encountered them along their chosen routes. With this type of haphazard sampling, both
teams hoped to generate a representative sample of habitats across the entire state, and habitats
should have been sampled roughly in proportion to their occurrence. For example, if an areawas
covered by 50% corn, 30% forest, 15% grassland and 5% developed, the distance traveled on
surveys should have been about 50% though corn, 30% through forest, 15% through grassland,
and 5% through developed areas. When land cover types were either very common or scarce,
this created problems. In an area 90% dominated by corn and soybeans, observers over-sampled

those common habitats. Uncommon habitats, like marshes and shrublands, were encountered too
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infrequently on these ‘random’ transects and too little data were collected to make robust
inferences. To correct this problem, in 1958 the Grabers did “ supplementary sampling” of

several scarce habitats they had encountered in small acreages.

Figure. Every attempt was made to return to the same exact areas where censuses were
conducted in 1906 and 1956. The pictures above are from Grand Tower, IL of the
Mississippi River. Notice tower rock is till in the River, however the major mode of

transportation on the river has changed.
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Because the land cover of Illinois is dominated by afew land cover types, if we had
surveyed habitats as we haphazardly encountered them from starting locations, our problem of
over-sampling common habitats and under-sampling scarce habitats would have been even more
severe than faced by the Grabers. Since the 1950s, the Illinois landscape has become more and
more homogeneous and encountering only one or two types of habitat at a site was likely —even
along along transect. To counter this problem and avoid bias associated with seeking out scarce
habitats for supplemental sampling, we used a different approach.

At each survey area, our intent was to sample birds in as many different habitat types as
possible within 3 miles of the starting point. For especially uncommon habitats (e.g., marshes),

we surveyed patches located up to 4 miles from the origination points. A cost of this strategy

-"!ﬁ'_.l I-. 7 : , 7

& ﬂ 1
2

Figure. Horse and wagon, as well astrain appear to be the major means of transportation

in 1906-09. Gross, Ray, and technicians in southern lllinois.
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was that it required time for scouting habitat types and making landowner contacts the day
before our surveys. Wetypically arrived in asurvey areain the afternoon and began mapping
habitat types and securing permission to conduct surveys. This process sometimes took several
hours. Fortunately, the landowners we met were cooperative. 1n only three instances throughout
the study did landowners decline our requests to count birds in specific areas: two pastures where
bulls might present a danger to us, and one wheat field that was ready to harvest where we may
have scattered ripe grain. In all three cases, we were allowed to sample other areas on those
farms. Most landowners were very interested in our study, and all of them indicated this was the
first time they had ever been asked for permission to count birds on their land.

Since the starting points were selected 50 years ago, we avoided the temptation to
‘cherry-pick’ locationsto work. With afew exceptions, we surveyed birdsin any patch of
habitat we could access, regardless of perceived value as bird habitat (e.g., recently mowed
afafafields, overgrazed pastures) or convenience (e.g., dense shrublands of thorny vegetation,
steep hillsides). We avoided patches too small to accommodate transects at least 100 yardsin
length and did not survey corn fields that were eye-level or taller, asit was pointless to conduct a
visual survey where visibility was so limited.

The length of transects depended upon the size of each patch, and transects were oriented
along the patch’ s longest axis to minimize the need to cross wide streams and interstate
highways. We started a new transect each time we crossed from one habitat type to another.
Transitions between most habitat types were obvious (e.g., corn to soybeans), whereas others
occurred along a gradient (such as from forest to savanna, and from savannato grassland). We
considered the character of habitat within 50 yards to determine when to end a transect in one

habitat type and begin another transect of a second habitat type.
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Our method for selecting habitats to sample proved to be effective, in that the transects
allowed usto visit all mgor habitats in roughly even proportions. Our sampling of different
habitats therefore contrasted with their availability across the landscape (Fig. 2.4). Available
habitat was dominated by corn and soybeans, but the sampled areas included similar amounts of
forest, developed areas, and grasslands. When compared to land cover of the 1900s, Gross and
Ray appeared to favor grassland habitats and avoid wooded and residential areas on their transect
surveys. With supplemental sampling, Graber and Graber achieved arelatively even proportion

of habitat types among transects.

Figure. Drs. Richard and Jean Graber conducting the transect methods of bird sampling.
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1900s Available Habitats 1900s Sampled Areas

o Corn

O Soybeans

B Forest

B Developed

O Grassland

O Small Grains
0O Hay-Legumes

® Shrub

O Marsh

1950s Available Habitats 1950s Sampled Areas

O Corn

0O Soybeans

B Forest

B Developed

O Grassland

0O Small Grains
O Hay-Legumes
@ Shrub

O Marsh

2000s Sampled Areas

2000s Available Habitats

O Corn
0O Soybeans

B Forest

B Developed

O Grassland

O Small Grains
O Hay-Legumes
@ Shrub

O Marsh

Fig. 2.4. Comparison of available habitats (proportion of statewide land cover) and areas
sampled for birdsin the 1900s, 1950s, and 2000s surveys (proportion of transects in each habitat

type). Forests were under-represented and grasslands over-represented in the 1900s sample. The

28



Section |1 DRAFT Overview of Methods

latter samples are well-balanced, in part due to supplemental sampling in the 1950s and a revised
sampling scheme in the 2000s.

“Did You See It?” Only Birds Seen Were Recorded. Among all of their publications,
Gross and Forbes often made reference to the birds seen and commented that the transect method

restricted them “to birds of more or less open country” (1923:436). The only reference to

hearing birds was a comment Era
by Forbes (1907) that Gross
and Ray could accurately
identify all Illinois birds by
sight and “maost of them by
song.” Otherwise, they
never described how they
dealt with birds that were
only heard and not seen.
Oncein thefield, Gross and
Ray modified the technique
by walking a narrower
transect (observers 20 yards
apart) and recorded birds
seen out to 5 yards to their
Figure. Fields optics were of poor quality and fiéld guides were not
in existence, therefore most photographs contain firearms. These

guns were used to collect birds
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sides in dense habitats, such aswooded areas. This modification suggests they were trying to
increase the proportion of birds they could see and identify within transects through tall, thick
vegetation.

In their field notes and major publication (Graber and Graber 1963), the Grabers were not
explicit on how they handled the common situation of hearing but not seeing abird. They did
remark that “reduced visibility in woodlands and dense shrub habitat undoubtedly affected the
accuracy of the method” (pg. 386) and “the strip censusis not well adapted to woodland areas”
(pg. 431). At the beginning of our project, we consulted with Jean Graber, and she confirmed
their understanding that Gross and Ray had only counted birds seen, and that she and Dick had
done the same. Therefore, we repeated this method and only recorded birds detected visually.

Across all three time periods, nearly 44,000 birds were counted on more than 17,000
acres. Inlarge part due to sampling only during morning hours, the 2006-2008 surveys covered
less than one-half as much area as the 1907-1909 or 1957-1958 surveys. However, we recorded
more birds during the recent surveys than were seen in either of the two previous periods (Table
2.3).

Why did we count more birds when we sampled a smaller area? One possibility is our
deliberate sampling strategy to survey habitat typesrelatively evenly. Asaresult, we spent less
time walking through bird-poor habitats like soybeans and corn, and considerably more timein
bird-dense habitats, like developed areas. Gross and Ray and the Grabers may have over-
estimated the distance traveled by counting paces, and it is possible that we were ‘ better’ at
spotting birds; undoubtedly, we have better optics and field guides than were available 50 or 100

yearsago. Anintriguing explanation is that afew species have become much more abundant
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over the past 50 years. Four species— red-winged blackbird, European starling, common

grackle, and American robin — made up nearly half of all the birds we saw.

Table 2.3. Number of birds and species recorded and acres covered on transect surveys (all

habitat types combined) in each time period.

1900s 7,604 8,980 93
1950s 6,707 16,818 128
2000s 2,975 18,123 133
Total 17,286 43,921 162
Point Counts

We periodically interrupted our transect surveys, but no more frequently than every 400
yards, to conduct point counts. Both observers independently completed 5-minute point counts,
during which they remained in their same positions (i.e., 20 or 30 yards apart, depending on
habitat type) and counted all birds. Each observer recorded his/her results separately, recording
all birds seen or heard and estimating the distance to each bird detected. The point counts and
transects were separate surveys in the sense that a bird first seen during a transect could be
counted on a point count, and a bird first detected on a point count could be recorded on a
transect. Many birds that were “uncountable” on transects (e.g., heard but not seen or outside the

sweep area) were “countable” on point counts.

HOW WE SURVEYED THE KNOWLEDGE AND VALUES OF LOCAL RESIDENTS
From May-August 2007, we visited residences within 20 miles of each bird survey area

until 15 to 20 individuals accepted a questionnaire. The initial survey was either delivered in
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person or |eft at an obvious location near the main entrance to the residence; it included a
guestionnaire, cover letter, and postage-paid return envelope. At the time of delivery of the
initial survey, we recorded participants addresses for follow-up mailings. Approximately 2-3
weeks after delivery, areminder postcard was sent to individuals who had not responded. In
September 2007, an identical, replacement questionnaire, cover letter, and return envelope were
mailed to those who had not responded to the first 2 mailings. A third mailing of the survey, a
cover letter, and postage-paid envel ope were mailed to remaining non-respondents in October
2007. Dueto alower than desired response rate, a shortened survey was mailed in January 2008
to measure differences between people who had responded to the full-length survey and those
who had not. Intotal, we gave the survey to 1,596 residents, and ultimately received completed
surveys from 652, for an overall response rate of 41% (Table 2.4). Response rates to similar
surveys of less than 30% are considered suspect, and response rated greater than 65% are

exceptional (Dillman 2000).

Individuals were asked to respond to questions in several categories:

- participation in wildlife-related activities,

- whether they own land or manage their property in any way to attract wildlife;

- their perceptions of changesin bird populations, bird habitat, and land use in their
home county over the past 5 to 10 years;

- preference for changesin bird populations and habitats in the future;

- motivations for managing wildlife on their own land; and

- demographic information such as age, gender, and education level.
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Participants were also given the opportunity to comment on any other issues affecting bird
populationsin their areathat were not otherwise addressed in the survey. The complete

questionnaire can be seen in Appendix 3.

Table 2.4. Sampling effort and response to a survey of Illinois residents about birds and bird

habitats in each zone.

North 27 540 245 47
Central 28 534 207 38
South 27 522 200 37
Total 83 1596 652 41

HOW WE ANALYZED DATA

When trying to characterize the dynamics of bird populations, there are always factors
that can confound analyses and apparent population trends. Fortunately, there are techniques to
account for some of these sources of variation; nonetheless, we emphasize that making
comparisons across the three time periods must be done thoughtfully. A simple method we use
in Section 1V for describing the bird communities observed in different habitat types across time
periodsisto report the relative abundances of each species (% of all birds seen), assuming this
metric is less prone, although not immune, to error than the estimates of density for each species
(e.g., birds/100 acres) due to problems such as variation in bird activity with time of day, judging
distances to birds, and estimating the distance traveled (and, therefore, the area surveyed). This
is not a perfect solution, however: if only one bird species changes abundance, the relative

abundances of al the other birds change by default.
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Perhaps the most serious source of potential biasin bird survey datais detection
probability - the chance of seeing abird when it is present within the transect area. This quantity
istypically less than 100% and varies by bird species, day of year, time of day, habitat type, and
observer. Forbes (1907) did not think detection was an issue for his transect method, and he was
confident in the abilities of Gross and Ray: “Their movement is like that of a gigantic sweep-net
150 feet wide and 300 feet deep, so drawn across the country day by day asto capture every bird
which comesin its way; with this difference, that the birds are not actually caught or even
inconvenienced, and that nothing can escape the meshes of their well-trained observation”
(emphasis added).

We now have the means to adjust counts based on estimates of detection probability. For
this study, we made heavy use of “occupancy modeling” which is arelatively sophisticated
technique to account for imperfect detection probabilities (MacKenzie et al. 2006) and isthe
basis for the species summaries found in Section V. The primary objective of occupancy
modeling is to help resolve the problem of whether a species was present but undetected or was
truly absent; in other words, we wanted to minimize the effect of “false negatives.” This
technique allowed us to account for effects of habitat type, amount of habitat surveyed at a
location, time of day, and other factors on detection probability of each species and evaluate
differencesin the probability that transects were occupied by that species. Thus, we could make
meaningful comparisonsin probability of occupancy among the different time periods (1900s,
1950s, 2000s) and regions of the state (North, Central, South). Asan example of the advantages,
consider the issue that some 1900s and 1950s transects were done in the afternoon hours, and all
of the 2000s transects were conducted during morning hours. Occupancy modeling helpsto

resolve the problem that most birds are less active later in the day and less likely to be detected.
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We used Program DISTANCE 5.0 (Thomas et al. 2006) to model the point count data
and estimate densities of birds (birds per hectare) within each site. With DISTANCE, we could
also adjust for heterogeneity in detectability with distance from the observer. Due to sample size
requirements, we could not derive detection functions (in other words, functions describing how
the probability of detecting a bird changes with distance from the observer) and density estimates
for each species.

At the 21 sites where we analyzed aerial photographs, we calculated the mean size and
number of habitat patches and the percent of the landscape covered by each of the 11 land cover
classes. We then compared these habitat attributes among the north, central, and southern regions
of the state and between the 1950s and 2000s.

For the human dimensions surveys, we summarized the frequency of participant
responses to our questions and compared them among the three regions of the state.

Respondents were characterized by severa factors. They were nearly evenly split between
women and men, and their average age was 56 years old. The average respondent had lived in
the areafor 35 years, and most respondents lived on afarm (30%) or in arural areabut not a
farm (40%). More than 75% of survey respondents had closely observed and tried to identify
birdsin the past three years, and 67% reported that they feed birds near their homes.
Additionally, most people reported that they could identify 1-10 species of birds by sight or

sound (Fig. 2.5).
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How many kinds of birds can you identify by sight
or sound?

more than 50 []

21 to 50 |

11 to 20 |

1to 10

None [

0 10 20 30 40 50 60 70

% of Responses

Fig. 2.5. Responses by Illinois residents to the question “How many kinds of birds can you

identify by sight or sound?’
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Changesin thelllinois Landscape

Natural cataclysms may alter habitats quickly but not widely, or widely but not quickly. Itis
man who combines the two, who changes the face of the earth not in millennia but in decades.

- Richard & Jean Graber (1963: 515)

The lllinois that birds live in today isfar different than what birds experienced in Illinois
100 years ago. For one, there are far more people — 13 million residents now compared to
roughly 5 millionin 1900. Now there are about 4.5 million fewer acres of pastures, hayfields
and other grassland habitats, but, surprisingly, nearly 2 million more acres of forest. Even land
use familiar to us today has undergone striking changes; for example, there was roughly the same
amount of corn planted in the state in 1900 as 2000, but yield has increased from about 35 to 175
bushels per acre'. Birds have responded to these changes in land use in various ways: some
dramatic, others subtle, some expected, and others surprising. Here, we describe changesin the
Illinois landscape and some of the notable impacts they have had on birds in the state.

Land cover — the vegetation, human-made structures, and waters that occupy the state’s
surface — has been a dynamic feature of Illinois for the past 200 years (Fig. 3.1). At the time of
the General Land Office Survey of the state, conducted around 1820, about two-thirds of 1llinois
was covered by tallgrass prairie with most of the rest in forest (Anderson 1970). Several hundred
thousand acres of prairie would probably be considered wetland or marsh today, but nonetheless,

little land was in cultivation or permanent settlements.

! Unless otherwise referenced, agricultural statistics are from the US Department of Agriculture, National

Agricultural Statistics Service; human population statistics are from the US Census Bureau.
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Change came fast to Illinois soon after John Deere’ s 1837 invention of the self-scouring
steel plow that allowed wholesale conversion of native prairie to cropland. Prairie-chickens
thrived with the interspersion of cropland and prairies; by some estimates, as many as 10 million
birds werein Illinois around 1860 (Westemeier 1985). Market hunters took advantage of this
abundance in the mid-1850s, shipping hundreds of thousands of birds each year to Chicago, St.
Louisand New York. The boom was short lived, however, and by 1870, numbers were so
diminished that hunting was no longer profitable in lllinois (Merritt 1904). Wetter areas, initially
spared from cultivation, were quickly drained and tilled when clay tiles came into widespread
use by the 1850s. Upland forests in southern Illinois were the first wooded areas to be cleared
for agriculture. Asthe need for farmland, fuel, and lumber grew during the 1800s, the amount of
forested land rapidly decreased.

When Gross and Ray conducted their surveys, the lllinois landscape was already
dominated by agriculture, though it looked considerably different than it doestoday. More than
90% of Illinois was in farms, and over 40% or more of the state’s residents lived in rural areas.
Farms averaged about 130 acresin size. Although corn was the dominant crop, about half of the
farmland was devoted to hay, small grains (primarily oats), and pasture. Horses and cattle were
present on 94% and 92% of farms, respectively. Thislandscape was ideal for house sparrows,
which became the most common bird in lllinois after first arriving in the state around 1870
(Lowther and Cink 2006). It has been hypothesized that aggressive competition for nest cavities
by house sparrows contributed to sharp declinesin eastern bluebird populations. Approximately
300,000 acres of native prairie probably remained in the state at the beginning of the century
(less than 2% of the amount present in 1820), and wetlands were being drained at arapid pace.

Virtually al of the state’ s forests had been logged for building materials and fuel (Telford 1926),
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and field sparrows and brown thrashers were among the most common birds in the cut-over
scrub that had previously been forest.

The period when the Grabers were doing their field work was a time of rapid change for
agriculture in Illinois, with increasing efficiency, mechanization, and use of synthetic pesticides,
herbicides, and fertilizers. Average farm size had increased to about 200 acres, but only 20% of
the state' sresidents were then living in rural areas. The acreage planted to soybeans, which
emerged as an important crop after the 1930s, increased by roughly 50% between 1950 and
1960, to nearly 5 million acres. Alternate growing of corn and soybeans displaced a corn-oats-
afalfarotation. The European starling, first seen in Champaign, Illinoisin 1922 (Musselman
1922), had become “the new house sparrow” further displacing eastern bluebirds, red-headed
woodpeckers and other native cavity-nesting birds.

Today, the state' s land cover fallsinto three primary categories: corn-soybean row crop,
forest, and developed areas (Fig. 3.1). Urban areas, where more than 85% of residents now live,
are still arelatively small proportion of the land area of Illinois, but represent the fastest-growing
land-use category. Urbanization bodes well for American robins, house finches, and other birds
that thrive in developed environments. With population growth in urban areas, the percent of the
population living in rural areas has diminished significantly. Since the 1950s, half of Illinois
counties have experienced declinesin their population. The change is most profound in southern
Illinois, where two-thirds of counties are less populous today than a century ago. Owing to
natural regeneration and abandonment of marginal cropland, the amount of forest in Illinois has
steadily increased for more than 80 years.

Because of urbanization and the regrowth of forests, the amount of land in farms has

declined by about 10% over the past 50 years. Nevertheless, acreage devoted to the two
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principal crops— corn and soybeans — has increased by roughly 48%. The expansion of row

crops has come at the expense of small grains, hay, and pasture. In effect, the agricultural

grasslands preferred by meadowlarks have become the row crop fields preferred by horned larks.

The number of cattle in the state has dropped from about 4 million in 1957 to 1.2 million in

2007. Average farm size hasincreased to 370 acres, and there are less than one-third as many

farms today as in 1900 (about 76,000 compared to 264,000).
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Fig. 3.1. Changesin Illinoisland cover and land use, 1820-present. All values are approximate

and are derived from several sources, including periodic Censuses of Agriculture from 1850 to

2007, Telford 1926, U.S. Forest Service 1949, Graber and Graber 1963, Essex and Gansner

1965, Anderson 1970, Hahn 1987, Luman et al. 1996, Schmidt et al. 2000, Land Cover of

Ilinois 1999-2000, Bretthauer et al. 2002, and Crocker et al. 2006.
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Regiona Changesin Land Cover between the 1950s to 2000s. When considering

changesin land cover between the 1950s and 2000s in the counties we surveyed for birdsin the
threeregions (Fig. 3.2), interesting patterns and contrasts emerged among northern, central and
southern Illinois (Table 3.1). The abundance of hay and numbers of cattle (and presumably acres
of pasture) declined substantially in each region, especially in the 13 central Illinois counties.
Ironically, the counties in southern lllinois, which were historically forested, today contain
200,000 more acres of Conservation Reserve Program (CRP) grasslands than either the central or
northern regions, which were historically prairie. The Conservation Reserve Program,
administered by the USDA Farm Service Agency, isaprogram in which agricultural landowners
voluntarily replace crops with land cover types that promote the conservation of natural
resources and wildlife in exchange for annual payments; cropland is often replaced by grassland.
Hay and CRP grasslands cover about 9% of the area of southern counties, compared to 6% in the
northern region and 3% in central Illinois.

Corn acreage in the 12 northern-most counties dropped by 27%, whereasit increased in
the central (71%) and southern regions (30%). Soybeans have become more common statewide,
particularly in the southern 21 counties where their cultivation has jumped by nearly 800,000
acres since the 1950s. Wheat production remains most common in the southern counties and
scarce in northern lllinois. The central Illinois counties are by far the most intensively cultivated
(nearly 85% of the land area), whereas cropland occupies 50-55% of the southern and northern
regions.

The southern counties, which were the most forested in the 1950s and remain so today
(about 32% of the land area), experienced the smallest percentage increase in forest acreage. In

contrast, the northern counties, which were the least forested in the 1950s, had the largest
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increase in forest cover (now approximately 13% of the land area). Central Illinois has the |east
forest cover (about 8% of the land area), although forest increased modestly in this region from
the 1950s. The steady increase in forested land in Illinois since the 1920s (Bretthauer et al. 2002)
bodes well for forest birds such woodpeckers and chickadees.

The human population increased most in the northern counties, which are now about 28%
covered by developed areas. These counties were aso the most populousin the 1950s. If not for
growth in the Bloomington-Normal, Champaign-Urbana and Carbondale-Marion areas,
populationsin the central and southern regions would have declined between the 1950s and

2000s. Development covers about 4% of the countiesin both central and southern Illinois today.
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Fig. 3.2. Counties surveyed for birds and considered for land use change between

1957-1958 and 2006-2008.
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Perception of Land Cover Change. While changes in the landscape were easily detected

by examining aerial photographs from different years, we wanted to understand how residents
perceptions of recent land use change in their area (area around their residence over the past 10
years) compared to the actual longer-term, broader-scale changes. A mismatch between the
public’s perception of landscape changes and actual events could misguide conservation
priorities and the public’s resistance or support for managing certain habitats.

We asked residents of each region about land cover/land use changes they had observed
in their home county over the past 10 years, and we compared their responses to actual longer-
term trends in land cover change in northern, central and southern Illinois. In all regions, a
majority of residents reported that the amount of forest was decreasing, whereas forest is actually
increasing (Fig. 3.3). On the other hand, amajority of residents thought the number of homes
and buildings was increasing in each region, a pattern that is consistent with the changes
illustrated by our land cover data. New devel opment tends to occur near existing development,
where most residents live, and it generally takes place quickly. Forest regeneration, however, isa
slower process that occurs, on average, farther away from where most residents live. Thus, it is
likely that changes in development were more noticeabl e to respondents than changesin forest,
causing them to have a more accurate perception of the former.

Hay and pasture have declined precipitoudy in all three regions, and most residentsin
northern and central Illinois thought that pasture was in fact becoming less common; however,
the mgjority of southern lllinois respondents believed pasture had stayed about the same (Fig.
3.3). Most northern Illinois residents thought corn and soybeans had decreased (they have
dlightly), whereas they believed corn and soybeans had remained somewhat constant in central

and southern Illinois (where they have increased).
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Residents broadly agreed that the number of homes and building was increasing and that
forests and pastures were decreasing in their home county over the past 10 years (Fig. 3.3).
Responses were more mixed on whether cropland, conservation programs, orchards, or wetlands
and ponds had increased, decreased or stayed about the same. Clearly gradual, long-term
changesin land cover are not necessarily reflected in what people see and remember from their
home area. From this survey, it appears residents would rank conserving forests as an equal or
higher priority than conserving grasslands. In contrast, our examination of land use statistics

indicates that grasslands are at far greater risk of conversion than forests.
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Table 3.1. Summary of land cover (in acres), number of cattle, human population, and their %
changein (A) northern, (B) central, and (C) southern Illinoisin the 1950s and 2000s. Vaues
rounded to the nearest thousand. Values in red indicate a net percent loss, and values in black

indicate anet gain.

A. North 1950s 2000s % Change
Corn 1,757,000 1,283,000 -27
Soybeans 136,000 472,000 +247
Wheat 24,000 45,000 +88
Oats 505,000 9,000 -98
Hay 476,000 110,000 -77
CRP n/a 78,000

Forest 237,000 398,000 +68
Developed n/a 929,000

Cattle (head) 853,000 283,000 -67
People (#) 6,437,000 8,337,000 +30

B. Central

Corn 1,473,000 2,512,000 +71
Soybeans 1,141,000 1,608,000 +41
Wheat 275,000 61,000 -87
Oats 482,000 0 -100
Hay 338,000 46,000 -86
CRP n/a 114,000

Forest 301,000 367,000 +22
Developed n/a 205,000

Cattle (head) 556,000 132,000 -76
People (#) 624,000 724,000 +16
C. South 1950s 2000s % Change
Corn 662,000 862,000 +30
Soybeans 488,000 1,279,000 +162
Wheat 320,000 309,000 -3
Oats 34,000 0 -100
Hay 303,000 91,000 -70
CRP n/a 320,000

Forest 1,361,000 1,431,000 +5
Developed n/a 160,000

Cattle (head) 341,000 183,000 —46
People (#) 402,000 434,000 +8
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Fig. 3.3. Respondents’ perceived changes in land use in their home county over the
past 10 years, for (A) northern, (B) central, and (C) southern lllinois.
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A Bird' s Eye View of Landscape Change: Comparing 1950s and 2007 Aerial Photos

To understand how the landscape has changed over the past 50 years beyond statewide
and county land use statistics, we compared aerial photos taken near the time of the 1950s bird
surveys and again in 2007. From the land cover typesidentifiable in the aerial photos (Table
2.1), we summarized changes in the six most common land cover classes over al 21 sitesin the
three regions (seven sites in each region; each siteis nearly 14 square miles, or 36 square km). In
addition, we feature the paired photos and case histories of eight of the 21 sites that illustrate the
most dramatic and important changes to the Illinois landscape. Throughout our discussion of
landscape changes, we highlight how these shifts have impacted bird species and communitiesin

the state since the Grabers' surveysin the 1950s.
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Figure. Landscape north of Golconda, Pope County in 1907 and 2009. Much of southern

I1linois has become reforested over the last century.
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Similar to the previously discussed statewide and regional summaries, our analysis of aerial
photographs grassland decreased at sites throughout the state, whereas devel oped and forested
areas increased (Table 3.2). While the amount of cropland decreased significantly in northern
[llinois and by small amounts at sitesin the central and southern regions, county-level data
(Table 3.1) show cropland actually increased in central and southern Illinois between the 1950s
and 2000s. In general, the biggest changes in the six land cover types occurred in northern

Illinois.

Table 3.2. Change in six land cover classes (as % of landscape) between the 1950s
and 2000s at seven sites in each of the three regions of lllinois. For reference, a 1%
change in a 14-square mile site equals the net gain/loss of about 90 acres. Values in

red indicate a net loss in percent land cover, and values in black indicate a net gain.

North -13.1 11.5 4.3 -6.0 0.3 0.8
Central -2.4 4.0 3.8 -4.7 -1.7 -0.03
South -4.8 45 1.9 -2.8 0.1 1.2
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Cropland. Cropland decreased substantially in the seven sitesin northern Illinois over the
past 50 years, while the southern and central sites experienced much smaller reductions (Table
3.2, 3.3). Most cropland loss in the north was due to expanding development. At Lake Villa (Fig.
3.4), 22% of the landscape was converted from cropland to development. Interestingly, although
we sampled corn and soybean fields at Lake Villa, we found no horned larks, which is the most
characteristic cropland bird in Illinois. In other northern sites, cropland-to-devel opment
conversion ranged from 1-5%. A substantial proportion of the landscape at some northern sites
was also converted from cropland to grassland (7% at Lake Villa).

The smaller losses in cropland acreage in the southern and central regions were caused
primarily by conversion to development and forest, although transitions to grassland aso
contributed to cropland loss. At Goreville in southern Illinois (Fig. 3.5), enrollment of marginal
cropland into the Conservation Reserve Program drove a 9% shift from cropland to grassland. A
5% cropland-to-grassland conversion took place at Crab Orchard in the same region (Fig. 3.7),
occurring mostly on and near Crab Orchard National Wildlife Refuge.

Across the 21 sites, the number of crop fields decreased while average field size
increased by 80-92% (Table 3.3). The move to asmaller number of larger fields was
accompanied by a shift to a corn-soybean dominated system. Birds that use grassy or shrubby
field borders, such as vesper sparrows and brown thrashers, have become less common as a
result of these changes in the agricultural landscape, which are best depicted in the paired photos

near Flagg (Fig. 3.10) and Havana (Fig. 3.12).
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Table 3.3. Average percent cover of cropland in the landscape and average number

and size of crop fields at seven sites in each of the three regions of lllinois. For

reference, a 1% change at a 14-square mile site equals the net gain/loss of about 90

acres.

% Cover Number of Fields Average size (acres)
Region  1950s 2000s 1950s 2000s 1950s 2000s
North 61.5 48.4 344.1 139.6 16.3 31.6
Central 62.0 59.6 313.3 165.9 18.3 34.1
South 45.3 40.4 316.6 150.1 12.8 23.0
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Figure. Corn has been the dominant habitat in Illinois for 100 years and in some areas the
landscape has not changed. These three picture were taken 1mile north of Buffoal Hart in

Sangamon County. Noticethe hill (Elkhart Hill) in the distance
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Figure. Most of 1llinois s wetlands were drained prior to 1907 and the by-product of thisis
drainage ditches. The biggest difference in theseis the addition of grassfilter stripsasseenin
these photographs. Thisditch is2 miles west of Champaign, Champaign County.
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Grassland. The largest net reduction in grassland cover occurred at sitesin northern
Illinais, but this change was less pronounced than the loss of cropland in that region (Table 3.4).
Most grassland in the north was converted to development (e.g., 9.3% of the Lake Villaarea,

Fig. 3.4), spurred by alarge increase in population growth there over the past 50 years (Table
3.1). Conversion to forest and cropland also contributed to the reduction of grassland cover at
some northern sites. Three to five percent of the Flagg and Lake Villa landscapes were converted
from grassland to forest (Figs. 3.10 and 3.4, respectively), while at Apple River 4% of the area
shifted from grassland to cropland (Fig. 3.13). The average size of grassland patches decreased
considerably at the northern sites (Table 3.4). Bobolinks and savannah sparrows, grassland birds
which are largely restricted to northern Illinois, have become much less common since the 1960s
(Sauer et al. 2008), likely reflecting the loss of this habitat type. The widespread |oss of
grasslands is concerning because birds that depend on grasslands have experienced the most
consistent, widespread and severe popul ation declines of any group of birdsin North America
(Peterjohn and Sauer 1999).

Net losses in grassland cover in central and southern Illinois sites were primarily caused
by conversion to forest; for example 11% of the landscape in Goreville (southern IL) shifted
from grassland to forest since the 1950s (Fig. 3.5). Although there are fewer grassland patches
today, the remaining grasslands in southern Illinois are larger on average than grasslands 50
years ago. For Henslow’s sparrows, a bird that prefers larger grasslands and denser vegetation,
the larger fields enrolled in the Conservation Reserve Program in the southern part of the state
since the late 1980s have fueled the recovery of this species (Herkert 2007), despite declinesin
the total amount of grassland in the region. In 2009, the Henslow’ s sparrow was removed from

the Illinois list of threatened species.
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Table 3.4. Average percent grassland cover and average number and size of

grasslands at sites in northern, central and southern lllinois. For reference, a 1%

change at a 14-square mile site equals the net gain/loss of about 90 acres.

% Cover Number of grasslands Average size (acres)
Region ~ 1950s 2000s 1950s 2000s 1950s 2000s
North 17.3 11.3 126.9 110.4 12.4 9.4
Central 114 6.7 127.4 82.0 8.6 7.7
South 14.7 11.9 180.0 97.7 7.2 114
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Figure. Thisfield 1 mile southwest of Bluford, Illinois (Jefferson County) represents how rural
grasslands have changed. 1n 1907 this field was probably grazed by cattle, whereas in 2008 this

field was enrolled in the Conservation Reserve Program.
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Developed. Development increased across lllinois over the past 50 years, and sitesin the
northern region changed the most. By 2007, developed land cover had increased by 135% in the
north, largely due to conversion from cropland and grassland (see Cropland and Grassland
sections above). The average number of developed areas in the three regions changed little, but
on average they became much larger (Table 3.5). Average patch size increased by 1,015% at the
northern sites, 112% at the central sites, and 160% in the southern areas (Table 3.5). The
enormous expansion of developed areas was most pronounced at Lake Villain northern lllinois
(Fig. 3.4), where suburban and urban centers engulfed surrounding cropland, grassland, and
forest. Inthe northern sites, most development occurred in relatively few urban and suburban
centers. At central and southern sites, most devel opment took place in many smaller patchesin

rural areas or small towns, asillustrated in the Crab Orchard in the south (Fig. 3.7).

Table 3.5. Average percent developed cover and average number and size of developed areas at
sitesin northern, central and southern Illinois. For reference, a 1% change at a 14-square mile

site equal s the net gain/loss of about 90 acres.

North 7.9 194 28.7 29.1 35.8 3994
Central 4.6 8.5 50.0 42 .4 8.2 17.3
South 4.5 9.0 65.0 56.0 6.9 18.0
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Forest. Forest cover increased across l1linois between the 1950s and 2000s, with the largest
change in the northern region (Table 3.6). Interestingly, we measured the largest increase in
forest area at the site that also became the most heavily developed, Lake Villain Lake County
(Fig. 3.4). Northern sites tended to have more and larger forest patches in 2007 compared to 50
years ago (Table 3.6). Mirroring county-level data, sitesin southern lllinois, where forests are a
more dominant landscape component, experienced the smallest increase in forest cover over the
same 50-year time period.

Several of our southern sites were in the Shawnee Nationa Forest, established in the
early 1930s. Asthese forests matured over time, we observed a notable increase in canopy
closure, best exemplified by Cora (Fig. 3.14). Because of thistrend, red-headed woodpeckers,
eastern towhees and other birds that prefer open-canopy type woodlands with shrubby openings
have been displaced to the benefit of bird species better suited to closed-canopy forests. The
statewide increase in forest cover is promising for many birds, including Acadian flycatchers,

Kentucky warblers, Carolinawrens, blue-gray gnatcatchers, and red-eyed vireos.

Table 3.6. Average percent forest cover and average number and size of forest patches
at seven sites in each of the three regions of lllinois. For reference, a 1% change at a

14-square mile site equals the net gain/loss of about 90 acres.

North 4.2 8.5 46.4 74.0 9.6 13.1
Central 12.4 16.2 55.0 55.1 23.0 31.9
South 27.1 29.0 70.7 68.1 49.6 50.4
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Figure. This hillside near Shelterville (Hardin County) represents how forests in southern Illinois

have matured over the last century.
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Figure. These Photogrpahs taken on a bluff just northeast of Brownfield (Pope County) represent
one of the most dramatic changes document via the three studies. This floodplain areawasin
agriculture in 1907 by 1963 the area had succeeded into second-growth forest, only to be cleared
again before 2008 for corn and soybean production.

61



Section |11 DRAFT Changesin thelllinois Landscape

Shrubland. Shrubland is not an abundant land cover typein lllinois and comprises less
than 3% of the total landscape at the 21 sites we considered (Table 3.7). Only wetlands in central
[llinois sites were less common than shrublands in the 2007 aerial photos. Because of the
general rarity of shrublandsin Illlinois, a number of shrubland birds are of conservation concern,
including yellow-breasted chats, Bell’ s vireos, willow flycatchers, northern bobwhites, brown
thrashers, and field sparrows. Shrublands are ephemeral by nature since they represent a
transitional stage between grassland or cropland and forest, and where they are found in the
landscape changes over time. For example, Allerton Park (Fig. 3.16 and 3.17) illustrates the
successional change from shrubland to forest. Other land cover types, such as cropland,

developed areas, and forests tend to be more stable than shrublands.

Table 3.7. Average percent shrubland cover and average number and size of

shrublands at sites in northern, central and southern lllinois. For reference, a 1%

change at a 14-square mile site equals the net gain/loss of about 90 acres.

% Cover Number of shrublands  Average size (acres)
Region  1950s 2000s 1950s 2000s 1950s 2000s
North 0.7 1.0 111 19.7 4.7 4.7
Central 2.2 0.5 22.3 10.1 8.4 4.9
South 1.3 1.4 30.0 16.0 4.2 7.2
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Wetland. Over time, wetland cover slightly increased at the northern and southern sites
and remained essentially unchanged at central sites (Table 3.8). The slight increase in the
northern sites may reflect mitigation for urban and suburban development. As with shrublands,
wetlands are a minor component of the landscapes we examined but are most prevalent at
northern sites. Marshes and other wetlands are important habitat for several familiar birds,
including Canada geese, great blue herons, mallards, and wood ducks, as well as less familiar
birds, like Virginiarails and least bitterns. A disproportionate number of the state’ s threatened

and endangered species are dependent on wetland habitat.

Table 3.8. Average percent cover of wetlands and average number and size of

wetlands at seven sites in each of the three regions of lllinois. For reference, a 1%

change at a 14-square mile site equals the net gain/loss of about 90 acres.

% Cover Number of wetlands Average size (acres)
Region  1950s  2000s  1950s  2000s  1950s  2000s
North 3.3 4.1 27.8 27.7 9.9 15.1
Central 0.1 0.1 2.3 6.0 4.7 1.0
South 0.3 1.5 3.8 6.5 6.4 15.8
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Allerton Park 1955
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Allerton Park 2007
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Table 3.9 Changes in dominant land cover classesin Allerton Park from 1955 to 2007.

Forest 17.8 28.0 25 26 63.2 95.8
Shrubland 6.7 0.6 22 6 27.2 8.4
Grassland 14.4 8.3 99 64 12.8 11.6

In 1946, Robert Allerton donated Allerton Park to the University of Illinoisfor usein
education, research, aforest preserve, and public park. The notable changes that have occurred
in and near Allerton Park since 1955 are similar to trends across lllinois; an increase in forested
and developed areas at the expense of shrublands and grasslands. Over the 52-year period, forest
covered an additional 10% of the area, to 28% of the landscape.

A large shrubland area south of the Sangamon River, asillustrated in Fig. 3.4, has
become amost entirely forested. Inthe early 1970s, this areawas the site of a study by Louis
Best on the nesting biology of field sparrows (Best 1974) — the most common and characteristic
bird of shrub areas. The transition of shrublands to forests throughout Illinois has been
detrimental to field sparrows, brown thrashers, yellow-breasted chats and many other shrubland
birds. The birds we encountered most frequently on transects at Allerton Park were great blue

herons, house wrens, and indigo buntings in the floodplain forests.
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Fig. 3.4. Left image (1955) shows large area of shrubland that by 2007 had been converted to

forest (right image).
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Apple River 1958

Kilometers
Legend Fig. 3.5. Aerial view
of Apple River,
Barren dlightly south of the
Developed town of Apple River
Forest (located along
R northern edge of the
] shrupland images) in JoDaviess
- Grassland County, Illinois, 1958
Cropland and 2007. Apple River
Water runs through the
center of the images.
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Apple River 2007
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Table 3.10 Changes in landscape characteristics aong Apple River from 1958 to 2007.

Grassland 30.8 16.2 163 170 16.8 8.4

Forest 10.1 18.3 70 108 12.8 15.1

The area aong the Apple River in JoDaviess County in the northwester corner of Illinois
changed substantially from 1958 to 2007. Among the sites we considered, the Apple River area
best demonstrates the loss of grasslands. 1n 1958, about 30% of the area was grassland, and
JoDaviess County had nearly 57,000 acres of hay. When Dick and Jean Graber surveyed the
areain early July 1958, bobolinks and western meadowlarks were the most common birds in the
pastures and hay fields they sampled, and they found upland sandpipersin pastures and alfalfa
fields.

By 2007, only about one-half as much grassland remained in the Apple River area (16%),
with the lost grasslands transitioning about equally to forest and cropland. Hay acreage
throughout JoDaviess County was less than 35,000 acres. The most common birds we found in
the pastures and hayfields of Jo Daviess County were red-winged blackbirds and European
starlings, and we did not record upland sandpipers on any transects across the state from 2006-
2008. On average, grasslands that remained in the Apple River area were about half the size of
grasslandsin 1958. Bobolinks and western meadowlarks were infrequently seen in the Apple
River areain 2007, and like several other grassland-nesting birds, are known to prefer larger

grasslands (Herkert et al. 1993).

70



Section 11 C

DRAFT

Cora

N

0 0.5 1
e Kilometers

-

___| Barren
- Developed
Forest
Shrubland
Grassland
Cropland
Wetland
Water

71

Fig. 3.6. Aeria view
of Cora (western edge
of images) in the
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Shawnee National
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Cora 2007
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Of the 21 sites we analyzed, the area near Cora was about the | east-changed from 1959 to
2007: 79% of the landscape remained in the same land cover type. Pictured in the lower |eft of
theimagesisthe Mississippi River. To the northeast, the floodplain of the river has continually

been cropland. Further from the river, the Ozark Hills rise abruptly from the floodplain and are
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extensively covered by forest. Despite the stability of land cover types, subtle but important
changes are evident.

The upland areas, historically forested, had been cleared for agriculture by the early
1900s. But because of severe soil erosion on the rough terrain, the land quickly lost its value as
farmland and was being abandoned. The Shawnee National Forest was established in 1933 to
reforest the former cropland, prevent soil erosion, eventually produce timber, and provide
economic opportunities for local citizens viarecreational activities on the forest. Additionally,
most of the wooded, non-farmed areas in the region had been logged at |east once, and the
existing vegetation when the Shawnee Nationa Forest was begun was secondary forest.

As these forests matured over time, a notable change has been canopy closure. The
forested areas in the 1950s aerial photo ook blotchy and uneven, and the topography of the
ground surface is readily apparent (Fig. 3.7). Thiswas because the trees were different heights
and there were many open spaces between trees interspersed with young trees and shrubs nearer
the ground — an open canopy. By the time of the 2007 photo, the forest had matured into a
closed canopy and looks more like a continuous blanket that obscures the steep-sided ravines of

the forest floor.
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Fig. 3.7. Shift from open-canopy forest in 1959 (left image) to closed-canopy, mature forest in
2007 (right image) in the northwestern region of Shawnee National forest. In the left image the
topography is clearly evident, whereas in the right image, little topographic variation can be

seen.
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Crab Orchard

Fig. 3.8. View of Crab
Orchard Lake near

Carbondal e, Jackson and
Williamson Counties, Illinois,
1959 and 2007. The area
near the dam of the lakeis
more forested today, and
much more development is
visible on the west side of the
photo, near Carbondale. The
areain the upper-left of the
image, along Crab Orchard
Creek, was aforested block in
1950, and now is areclaimed
strip mine dominated by
grassland and lakes.
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Crab Orchard 2007
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Table 3.11. Landscape changes near Crab Orchard Lake and Carbondale between 1959 and

2007.

Cropland 36.6 15.0 278 86 11.6 15.6
Developed 6.9 21.1 40 40 15.3 46.9
Forest 21.4 29.5 94 82 20.3 31.9

Over the 48-yr period between 1959 and 2007, the area around Crab Orchard Lake and
Carbondale experienced aloss of cropland and gain of developed areas and forests. Although
those changes are consistent with trends throughout Illinois, the size of the changes was
particularly large. Today much more development is visible on the west side of the photo, near
Carbondale (Fig. 3.8) and along the Illinois Route 13 corridor (center of images) in locations that
formerly were cropland.

Increase in forest cover was concentrated around Crab Orchard Lake and within the Crab
Orchard National Wildlife Refuge, established in 1947. This area was occupied by rural
homesteads and used for agriculture and logging until 1939 the Resettlement Administration
purchased land along Crab Orchard Creek and created the reservoir for recreational uses. The
growth in forested areas around the lake between 1959 and 2007 is due primarily to the

abandonment of agricultural land (Fig. 3.9).
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Fig. 3.9. This pair of images taken in 1959 (left) and 2007 (right) illustrate how forests along the
lake within Crab Orchard National Wildlife Refuge and devel opment along route 13 have

increased over this 48-year period.

The arealocated in the northwestern corner of the image, along Crab Orchard Creek (Fig.
3.8), illustrates the dramatic effects of strip mining on the landscape. Although mining activity
was hot captured by either the 1959 or 2007 photograph, the effects of the strip mine are obvious
(Fig. 3.10). The areawas alarge forest patch in 1959, but was covered by grassland and included
several large lakes indicative of areclaimed strip mine in 2007. Because large patches of
grassland, wetland, and shrubland are typically much more common on reclaimed strip mines
than in the surrounding landscape, these areas frequently host significant nesting popul ations of
birds such as Henslow’ s sparrows, and migratory or wintering concentrations of waterfowl.
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Pyramid State Recreation Area, Banner Marsh State Fish & Wildlife Area, and Double T State

Fish & Wildlife Area are reclaimed mine areas that have been designated Important Bird Areas.
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Fig. 3.10. The forested block present in this 1959 image (left) is now isareclaimed strip mine

characterized by grassland and lakes (right).
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Flagg

Fig. 3.11. Aerid view
near Flagg, Ogle County,
Illinoisin 1958 and 2007.
This pair of images shows
the shift in agriculture
from small fields of
grains, hay, and pasture to
large expanses of corn and
soybeans. The corridor
along the Kyte River
(upper right) is forested
today but was not 50
years ago.
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Table 3.12. Changes in dominant land cover types near Flagg from 1958 to 2007.

Land cover % Cover Number of patches Average size (acres)
type 1958 2007 1958 2007 1958 2007
Cropland 80.1 77.3 347 159 20.5 43.2
Grassland 125 6.5 73 66 15.3 8.6

,x 0 01 02 _X 0 01 02

N o w Kilometers N -;-:— Kilometers

Fig. 3.12. Thispair of images illustrates how the size and diversity of crop types has decreased

from 1958 (left image) to 2007 (right image).
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Over the 50-year period from 1958 to 2007, the amount of cropland near Flagg did not
change much, but the composition and configuration of fields changed substantially (Figs. 3.11
and 3.12). Over time, the size of farming equipment has become progressively larger. In 1958, a
4-row corn planter would have been fairly typical, whereas 24-row corn planters were
widespread by 2007. Accompanying these changes, cropland near Flagg and throughout the
state was consolidated into fewer but larger fields. Field edge habitats — grassy borders and
shrubby fence lines — that provide nesting sites for northern bobwhites, brown thrashers, vesper
sparrows, and other birds that often feed in cropland were removed to make way for the large
equipment. In thel950s variation in soil moisture, apparent as light and dark areas within
individual fields, was a common characteristic of the agricultural landscape (Fig. 3.12). Drainage
improvements due to tiling have eliminated much of this variation in soil moisture, acommon
pattern observed in agricultural areas throughout Illinois over the past 50 years.

The crops grown on farms have shifted, too. In the late 1950s, small grains, hay crops,
and cattle were considerably more common on the landscape than in the 2000s (Table 3.1). On
their haphazard transects near Flagg, the Grabers encountered eight different types of crops,
including alfalfa, red clover, yellow sweet clover, oats, and wheat. Besides corn and soybeans,
we were only able to locate single examples of wheat and afalfain the area. Grasslands no
longer needed for haying or grazing have largely been converted to corn and soybeansin areas
that can betilled. Near Flagg, severa grassland areas along the Kyte River were abandoned and

have grown up into forests.
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Fig. 3.13. Aerial view of
Goreville, Johnson County,
Illinois, 1959 and 2007.
Interstate 57 was being
constructed when the first
photo was taken (bright red,
exposed area aong the left side
of the image), and now it and
the intersection with Interstate
24 are clearly visible. Forest
cover hasincreased in the
landscape primarily at the
expense of marginal grasslands.
In the northeast (upper right)
portion of the 2007 image, an
arm of Lake of Egypt and
surrounding development have
appeared.
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Table 3.13. Changes in dominant land cover classes near Goreville from 1959 to 2007.

Cropland 25.2 7.3 310 71 7.2 9.1
Forest 27.6 40.4 109 136 225 26.4
Developed 2.8 13.3 79 116 3.2 10.1
Grassland 35.7 28.8 343 201 9.1 12.8

Like Lake Villaand Crab Orchard, the area near Goreville experienced alarge shift in
land cover over the past 48 years; 54% of the landscape changed from one land cover type to
another. Asat many sites we analyzed, forest and developed areas increased at the expense of
cropland and grasslands. Theincrease in forest near Goreville was unmatched: an additional
13% of the landscape grew into forest between 1959 and 2007, to just over 40% of the area. We
expected the expansion of forested areas to relate to population increases for Acadian
flycatchers, red-eyed vireos, scarlet tanagers and other birds typical of southern Illinois forests.

Interestingly, alot of the areas that were grassland in the 1950s (probably mostly hay
fields and pastures) grew up into forest, and large areas of cropland were converted to grassland
through the Conservation Reserve Program. Asaresult, the amount of cropland in the areais
greatly reduced, but only modestly so for grasslands (Table 3.13). Hayed and grazed grasslands

are now more scarce, and idle grasslands are more common. On our surveys, we encountered
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just two eastern meadowlarks, which prefer the shorter, more open structure of grazed
grasslands. Henslow’ s sparrows were flushed from the idle grasslands, however, abird of tall,
dense grasses that the Grabers only saw on two transects anywhere in lllinois in the 1950s.

The growth of municipal areas accounts for only asmall portion of the expansion of
developed areas. In the 1959 photograph, theinitial construction of Interstate 57 is visible on the
left (west) side of the area; in 2007, Interstates 57 and 24 and their intersection in the upper left
(northwest) are obvious (Fig. 3.13). The corridor along Illinois Route 37, which runs north-south
in the center of the pictures, shows considerable exurban development between Goreville to the
south and the small community of Pulley’s Mill to the north. Lastly, part of the Lake of Egypt is
captured in the upper right (northeast) corner of the 2007 photograph (see detail in Fig. 3.14).
Southern Illinois Power Cooperative dammed the Saline River in 1962 to create Lake of Egypt,

and since that time the shoreline has become progressively more devel oped.

87



Section Il F DRAFT Goreville

A 00102 ,X 0 0.10.2
N

o Kilometers N s Kilometers

Fig. 3.14. Thispair of imagesillustrates the increase in forest cover as well as the appearance of

Lake Egypt and the urban areas that sprung up along the margins of the man-made reservoir.
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Havana 1957
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This area east of Havana was the most stable site we assessed in our study; 79% of the
landscape did not change land cover classes from 1957 to 2007. Interestingly, the site showed
almost no change in development. Despite this general lack of change in land cover between
1957 and 2007, Havana s an excellent example of how agricultural land use practices have
changed over the past 50 years. Consistent with the statewide trends, cropland near Havana
shifted from several, smaller fields of diverse crop typesto fewer, larger fields cultivated
primarily for corn and soybeans. In addition to this shift, farmers near Havana implemented
center-pivot irrigation, apparent as the circular field shapes in the 2007 image.

The first center-pivot method of irrigation was built in 1947-48 by Frank Zyback built the
first center-pivot irrigation method in 1947-48, but it was only after many years of refinement
that the systems finally took off in the 1960s. About a quarter of a century later, more than
10,000 center pivot systems were in use across the Midwest.

Most cropland in Illinois receives sufficient rainfall and has soils with enough water-
holding capacity that irrigation is not economically feasible. But in areas with sandy soils,
including much of Mason and Tazewell counties east of the Illinois River in central Illinois, and
Whiteside and Carroll counties east of the Mississippi River in northwestern Illinois, center-pivot
irrigation isa.common practice. A picture taken in 195x near Havana shows sandy soils
supporting only sparse vegetation. In 2007, the same location isirrigated and growing corn. The
triangular corners of fields, beyond the reach of center-pivot irrigation systems, are often left as
patches of idle grass and shrubs, providing some small pieces of habitat for ring-necked
pheasants, northern bobwhites, lark sparrows, and dickcissels that are often lacking in more

intensively cultivated landscapes.
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Figure. Landscape east of Poplar City (Mason County). The sand was mined out of the

area and conifers were planted to reduce erosion.
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Figure. Aerial view of Poplar City area (Mason County). Notice the large increase in trees
between 1954 and 2007. Conifers were planted to reduce erosion in the 1950s and these trees are

till present.
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Figure. Irrigation in Mason County has resulted in the ability to farm very sandy soil.
These pictures taken in 1907 and 2008, approximately 3 miles southeast of Havana illustrate how

this landscape has changed. Notice the man to the right of the tree in 1907.

94



Section Il G DRAFT Havana

Figure. The forest the remains in the sand areas of Mason County does not receive the
periodic fireit did historically. These picture were taken in the same stand of treesin 1907 and
2008. A spring burn in 1907 blackened these oaks, by contrast fire suppression has resulted in

the forest being invaded by invasive plants such as honeysuckle.
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Lake Villa 2007
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Table 3.14. Changesin dominant land cover classes in Lake Villafrom 1954 to 2007.

% Cover Number of patches Aveage size (acres)
Land cover
type 1954 1954 2007 1954 2007
Developed 25.0 57.0 15 2 148.2 2537.0
Cropland 37.1 3.4 248 26 13.3 11.8
Grassland 21.0 9.9 146 87 12.8 10.1
Wetland 3.54 8.17 47 81 6.7 8.9
Forest 2.4 6.4 56 79 3.7 7.2

Lake Villaexperienced a dramatic increase in urbanization over the past 50 years,
covering an additional 32% of the landscape in 2007 than in 1954. In the 1954 aerial image,
several areas have been subdivided but not yet built up. Between 1960 and 2007, the population
of Lake County more than doubled, from about 294,000 to 710,000 residents. As development
sprawled across the landscape, it engulfed surrounding cropland and grassland (34% and 11%
less of the landscape, respectively). Ring-necked pheasants, horned larks, bobolinks, and eastern
meadowlarks were among the open-habitat birds found in this area by the Grabersin 1957, but

were not detected on transectsin 2008.
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Although wetlands and forests were not dominant land cover types in the Lake Villaarea
in either time period, both habitat types increased over the past 53 years. Several grassland areas
were converted to marshes. Some wetlands were restored as mitigation for damage to other
wetlands, and others have expanded due to increased or redirected stormwater run-off from
developed areas. We found marsh-dependent birds like Virginiarails, marsh wrens, and swamp
sparrows in these wetlands. Theincrease in forest cover reflects attempts to protect remaining
natural areas in the county. The Lake County Forest Preserve District, established in 1958, now
includes more than 27,000 acres of forest, prairie, wetlands, and lakes in Lake County.
Conservation lands in Lake County sustain populations of many state-endangered birds,
including common moorhens, black terns, and yellow-headed blackbirds. During migration
these wetlands and small woodlands provide critical stopover habitat in an otherwise

inhospitable landscape.
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Bird Communities Through Time

In the previous chapter we characterized changes in the overall landscape of Illinois. Here
we include summaries of how the extent, regional abundance, and character of each dominant
land cover type or ecosystem (e.g., grasslands) have changed from the early 1900s to the present,
focusing on changes in finer land cover subdivisions within each dominant land cover type (e.g.,
idle, grazed, hayed/mowed, and linear grasslands).

In this chapter we also emphasize how the bird communities of each land cover or habitat
type have varied over the past century. The bird species commonly seen in each habitat type
(representing atotal of 95% of the birds seen) are presented in order of their relative abundance
for each time period. Forbes and Gross often referred to the species that combine to make up
85% of all birds seen as the “most important species’ in each habitat type. Thisisaquick way
of describing the smaller set of birdsthat are ‘typical’ or characteristic of a given habitat type. It
also providesinsight into how the diversity and homogeneity of the community in a habitat has
changed over time; in other words has the community become dominated by afew very
abundant species or isit comprised of many different species each having alow relative
abundance. We summarize our results in this fashion to maintain consistency with the earlier
survey periods, although in the following chapters we examine changes in bird species using new
analytical techniques not available in the 1900s or 1950s, such as occupancy modeling. In
addition to atable summarizing relative bird abundances for the three time periods, we include
graphs of the estimated densities of the most important bird speciesin each region (north,
central, and south) in each habitat for the 2006-2008 survey period. We have organized this
chapter into sections pertaining to each of the dominant land cover types (e.g., grassland) and

then subdivided it into finer land cover types.
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Fig. 4.1. Distribution of grasslands in lllinois.
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Native prairie grasslands were once the dominant ecosystem in Illinois, but by the time of
the 1900s surveys they were ailmost entirely converted to agriculture. Severa million acres of
substitute grasslands (hay fields and pastures dominated by Eurasian grasses), however, provided
suitable habitat for many grassland species. Over time, the extent of even these grasslands has
been reduced. The 1999-2000 Land Cover of Illinois estimated that grasslands covered just over
4 million acres, or about 11% of the state. U.S. Department of Agriculture statistics account for
about 2.1 million acres among the state’ s pastures, hay fields, and Conservation Reserve
Program enrollments. The remaining grassland is primarily found along roadsides, waterways,
field borders and other similar small and/or narrow patches.

Most of the state' sfertile prairie soils have been converted to cropland, and grasslands
are now most common on soils that formerly supported forests. This accounts for the
concentrations of grasslands found in northwestern, western and southern lllinois. Many of these
grasslands are near riparian corridors and on sloping lands not suitable for cultivation. Because
of their evolutionary history, grassland birds appear to prefer large, open prairies with few trees
and avoid small grasslands and areas near woody vegetation (Herkert et al. 1993). Although
there may be 4 million acres of grassland in lllinois, most of it isin alandscape context that is
intrinsically unattractive to prairie birds like bobolinks and upland sandpipers.

Moreover, the height and density of grasslands has a profound effect on their suitability
for different birds. We considered four types of grasslandsin our surveys: idle grasslands, or
those that had been left undisturbed throughout the growing season; grazed grasslands, or
pastures with few or no trees; grasslands that had been hayed or mowed during the growing

season; and linear grasslands that were narrower than 30 yards wide.
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Idle grasslands

Idle grasslands were those that had not been grazed, hayed or mowed in the year of the
survey (Table 4.1). Some areas probably were mixed hay that had not yet been harvested, but
most were publicly-owned conservation areas, private lands enrolled in the Conservation
Reserve Program, or abandoned pastures. Vegetation in idle grasslands was generally 24 to 36
inchestall and dense. Stands of cool-season grasses (e.g., tall fescue, smooth brome, orchard
grass) with variable amounts of legumes and other forbs were the most common, although we
visited some areas planted to native warm-season grasses (e.g., big bluestem, switchgrass, Indian
grass, little bluestem). Areas with scattered shrubs and saplings, comprising < 10% of the

overall cover, were common in idle grasslands that had remained undisturbed for several years.

Table 4.1. Summary of survey effort in idle grasslands in

the three survey periods.

e ]

‘ Zone 1900s 1950s 2000s ‘

Acres surveyed

North 39 205 91
Central 23 101 102
South 359 348 93

Sites surveyed

North 6 17 14
Central 14 14 15
South 26 19 17

Comparisons among time periods are difficult to make because of differencesin

definitions and changes in Census of Agriculture reporting, but the amount of idle grassland
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habitat likely has declined over the past century. Graber and Graber estimated 1.8 million acres
of fallow and ungrazed grasses plus an unknown amount of unharvested mixed hay in 1907
declined to 1.2 million acres of fallow and ungrazed grassland plus an unknown amount of
unharvested mixed hay in 1957. Today, just over 1 million acres are enrolled in the
Conservation Reserve Program in Illinois, and around 800,000 of those acres were established as
grassland habitat. We judged that some of these older fields better fit our definition of
shrublands because of the growth of woody vegetation. Other idle grasslands, such asthose on
reclaimed mines and public and private conservation areas, and not managed with haying or
grazing, may total another few hundred thousand acres.

Asin the 1950s, red-winged blackbirds were the most frequently seen bird speciesinidle
grasslands in the 2000s, comprising nearly 40% of the overall bird community (Table 4.2).
Blackbirds comprised only 5.8% of the birds seen in the 1900s. The proportion of meadowlarks
seen in idle grasslands, however, has become smaller in each successive time period. Other
species were observed only during asingle time period. A flock of 14 sandhill cranes — a species
not recorded in the 1900s or 1950s in any habitat — was encountered at asingle idle grassland site
in the 2000s. Henslow’ s sparrows were also seen at severa idle grasslands in the 2000s but not
in the other time periods. Theidle grasslands of the Conservation Reserve Program played a key
role in the rapid population growth of Henslow’ s sparrows over the past few decades (Herkert
2007), culminating in itsremoval from the Illinois threatened species list in 2009.

During the 2000 surveys, red-winged blackbirds, the most common speciesin this habitat
type, were particularly concentrated in central lllinois, whereas dickcissels generally decreased
in density from the south to north (Fig. 4.2). Field sparrows were densest in the southern zone,

while savannah sparrows were only seen in northern lllinois.
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Table 4.2. Relative abundance of birds (% of all birds recorded in a specific survey period) observed in

idle grasslands in lllinois, 1907-1909, 1957-1958 and 2006-2008. Species are listed in order of

decreasing abundance in each survey period. Boldfaced text indicates species totaling 85% of birds

recorded within each time period; only species totaling 95% of all birds seen are listed.

Meadowlarks

House sparrow
Mourning dove
Red-winged blackbird
Field sparrow
Common grackle
Dickcissel

Eastern kingbird
Red-headed
woodpecker
American goldfinch
American robin
Northern mockingbird
Northern flicker
Eastern bluebird
Brown-headed cowbird
Orchard oriole
Northern bobwhite
Brown thrasher

Blue jay

Common yellowthroat
Bobolink

Lark sparrow

Barn swallow
American crow
Bewick's wren
Grasshopper sparrow
Chimney swift
Savannah sparrow
Purple martin

Song sparrow

Indigo bunting

Killdeer

Northern cardinal
American kestrel
Loggerhead shrike
Number of birds
Number of species

21.0
17.1
6.7
5.8
4.2
3.4
3.1
2.8
2.4

2.2
2.2
1.9
1.8
1.8
15
15
15
15
15
1.3
1.3
1.3
1.0
1.0
0.9
0.7
0.7
0.6
0.6
0.4
0.4
0.4
0.4
0.4
0.4
672
45

Red-winged blackbird
Meadowlarks
Mourning dove
Dickcissel

Horned lark

Common grackle
Bobolink

Field sparrow

Barn swallow

House sparrow
American goldfinch
Grasshopper sparrow
Savannah sparrow
Brown-headed cowbird
Northern bobwhite
Common yellowthroat
Northern cardinal
European starling
Eastern kingbird
Brown thrasher
Swamp sparrow
Chimney swift
Northern flicker
American crow
Eastern bluebird
Upland sandpiper

Blue jay

Lark sparrow

Killdeer

Orchard oriole

Song sparrow
Bachman's sparrow
Common nighthawk
Sedge wren
Yellow-headed blackbird

25.2
14.7
11.2
8.2
5.6
5.0
3.6
3.0
2.5

2.5
2.0
1.7
1.5
1.1
0.9
0.8
0.6
0.4
0.4
0.4
0.4
0.3
0.3
0.3
0.3
0.3
0.2
0.2
0.2
0.1
0.1
0.1
0.1
0.1
0.1

1418

47

Red-winged blackbird
Dickcissel
Meadowlarks (A)
Barn swallow
Common grackle
American goldfinch
Song sparrow

Field sparrow
Common yellowthroat

Mourning dove
European starling
Brown-headed cowbird
Savannah sparrow
American robin

Cedar waxwing

Indigo bunting

Bobolink

Grasshopper sparrow
Sandhill crane
Henslow's sparrow

Tree swallow

Chimney swift

Sedge wren

Canada goose

N. rough-winged swallow
Eastern kingbird
Northern flicker

Cliff swallow

Baltimore oriole

39.4
7.4
6.5
5.3
3.6
3.4
3.0
2.7
2.5

2.2
2.2
2.0
1.8
1.7
1.7
1.6
1.3
1.0
1.0
0.9
0.8
0.7
0.7
0.7
0.4
0.4
0.4
0.4
0.4

1382
59

A. No western meadowlarks were recorded in idle grassland in 2000, whereas eastern meadowlarks were

seen in all three regions during the latest survey.
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Fig. 4.2. Densities of the most important species observed in idle grasslands in lllinois in each region in

2006-2008. Fifteen species represented 85% of all birds observed.
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Grazed Grasslands

“Pasture” is another term for this habitat, but this section specifically considers perennial
grasslands used by grazing animals (cattle, horses, sheep, or goats) with less than 20% coverage
by trees and shrubs during the same growing season as our surveys (Table 4.3). We, therefore,
exclude the 266,000 acres of pastured woodland and 308,000 acres of cropland used only for
pasture or grazing estimated by the US Department of Agriculture. Grazed savanna-like areas,
with >20% coverage by trees, were sometimes within the same pastures we surveyed. We
compiled bird data separately for these areas and report the results in the * Savanna-Open

Woodland” Section.

Table 4.3. Summary of survey effort in grazed grasslands in the three survey periods.

Acres surveyed

North 218 285 69
Central 441 171 63
South 882 120 63

Sites surveyed

North 8 17 10
Central 17 16 8
South 28 17 9
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The extent of grazed grassland has decreased from 6.1 million acresin 1907, to 2.0
million acresin 1957, and to 887,000 acres in 2007. Conversion of pastures, hay, and small
grain acreage to corn and soybean
production has resulted in an increase in
area devoted to row crops, while tota
farm acreage has shrunk. Grazed
grasslands largely persist in areas

unsuitable for cropland, such as erodible

land, flood-prone areas, or reclaimed strip
mines.

Graber and Graber wrote, “(t)he characteristics of bluegrass pastures as bird habitats
probably have not greatly changed in the present century.” Though agricultural statistics are
lacking, it is generally believed that modern grazed grasslands are smaller and more heavily
grazed than their historical counterparts. Unlike the Grabers, we sampled few areas dominated
by bluegrass; the grazed grasslands we visited were generally dominated by tall fescuein
southern Illinois and smooth brome in northern Illinois. Near farmsteads, grazed grasslands
sometimes approached barren feedlots in character, with patches of bare soil, abundant thistle
and other unpalatable weeds. Grazing reduced the height and density of pasture grasses to 6
inches or less; grasses taller than 12 inches were exceptional .

For the first time, meadowlarks were not the most frequently seen speciesin grazed
grasslands, being outnumbered by red-winged blackbirds, barn swallows, and European starlings
(Table 4.4). Thelow relative abundance of savannah sparrows in the 1900s surveysis probably

aresult of Gross and Ray sampling grazed grasslands mostly in southern Illinois, which lines
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outside the distribution of this species. House sparrows were far less prevalent among birds in
grazed grasslands during the most recent surveys than in the 1900s and 1950s. Regionally,
European starlings and savannah sparrows were densest in northern Illinois in the 2000s,
grasshopper sparrows and bobolinks reached their highest densitiesin central Illinois, and barn

swallows and eastern bluebirds were densest in southern Illinois (Fig. 4.3).
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grasslandsin Illinois, 1907-1909, 1957-1958 and 2006-2008. Species are listed in order of decreasing abundance in

each survey period. Boldfaced text indicates species totaling 85% of birds recorded within each time period; only

species totaling 95% of all birds seen are listed.

Meadowlarks
House sparrow
Common grackle
Brown-headed cowbird
American robin
Field sparrow
Northern flicker
Red-winged blackbird
Mourning dove
Brown thrasher
Northern bobwhite
Red-headed
woodpecker
Horned lark
Dickcissel

Eastern kingbird
Blue jay

Lark sparrow
Orchard oriole
American crow
Grasshopper sparrow
Eastern bluebird
Barn swallow
Northern mockingbird
Upland sandpiper
Killdeer

Chimney swift
Savannah sparrow
Bobolink

Chipping sparrow
Common yellowthroat
Turkey vulture

Gray catbird
Loggerhead shrike
American goldfinch
Purple martin

Bank swallow

Song sparrow

Indigo bunting
Yellow-billed cuckoo
Eastern phoebe
Green heron

14.9
13.7
8.4
5.3
4.7
4.4
4.4
3.8
3.4
3.1
2.4

2.2
2.0
1.9
1.9
1.6
1.6
14
14
1.3
1.3
11
11
0.8
0.7
0.7
0.6
0.5
0.5
0.5
0.5
0.5
0.5
0.4
0.4
0.4
0.3
0.3
0.3
0.3
0.3

Meadowlarks

House sparrow
Red-winged blackbird
Common grackle
Field sparrow
European starling
Savannah sparrow
Barn swallow
Bobolink
Grasshopper sparrow
Brown-headed cowbird

American goldfinch
Dickcissel
Eastern kingbird
Vesper sparrow
Mourning dove
Eastern bluebird
Killdeer

American robin
Song sparrow
Northern flicker
Horned lark

Blue jay

Baltimore oriole
Northern bobwhite
Chimney swift
Indigo bunting
Brown thrasher
Orchard oriole
House wren
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19.9
14.6
10.8
59
5.3
4.7
4.7
3.6
3.1
2.8
2.5

2.5
15
1.5
1.3
1.2
1.0
0.9
0.9
0.8
0.8
0.7
0.6
0.6
0.6
0.6
0.5
0.5
0.4
0.4

Red-winged blackbird
Barn swallow
European starling
Meadowlarks (A)
Savannah sparrow
Brown-headed cowbird
Killdeer

Horned lark
Mourning dove
House sparrow
Bobolink

Grasshopper sparrow
American robin
Eastern bluebird
Common grackle
Dickcissel

Eastern kingbird

Rock pigeon

American goldfinch
Song sparrow

Cliff swallow

15.4

13.7

11.1
9.7
5.3
5.1
4.0
3.9
3.7
3.6
2.9

2.3
2.3
2.1
1.7
1.6
1.6
15
1.1
1.1
0.8
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Number of birds 2386 1237 827
Number of species 72 53 46
A. Eastern meadowlarks were seen in all three zones in the 2000s. Western meadowlarks were seen in

northern lllinois, where the ratio was 19 easterns:2 westerns.
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Fig. 4.3. Densities of the most important species observed in idle grasslands in lllinois in each region in

2006-2008. Fourteen species represented 85% of all birds observed.
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Hayed and Mowed Grasslands

We use this category for grasslands that were hayed or mowed in the year of our surveys,
excluding linear areas such asfield borders, waterways and terraces (Table 4.5). Most areas
were mixed hay fields, composed of combinations of cool-season grasses (smooth brome,
orchard grass, timothy) and legumes (alfalfa, red clover), but aso ungrazed (typically fescue)
pastures and other areas that had been mowed but not harvested. The distinction between mixed
hay and idle grassland was clear in the field, as we encountered very few examples of mixed
grass-legumes that were either not already cut or obviously intended to remain unharvested (e.g.,
wildlife management or conservation lands). Vegetation in hayed or mowed grasslands varied in
stages of re-growth from short stubble (3 inches or less) to dense cover 18 inchestall, though
most was shorter than 12 inches. Areas that had been mowed but unharvested had abundant

litter. Woody vegetation, other than an occasional small stump, was absent.

Table 4.5. Summary of survey effort in hayed and

mowed grasslands in the three survey periods.

: Time Period

‘ Zone 1900s 1950s 2000s ‘

Acres surveyed

North 175 115 31
Central 126 43 45
South 597 18 44

Sites surveyed

North 8 16 5
Central 13 9 9
South 27 6 10
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The amount of mixed hay in Illinois remained fairly constant, at about 2.5 million acres,
from 1907 to 1957. Over the past 50 years, about 90% of that area has been converted to other
land cover types, with the U.S. Department of Agriculture estimating approximately 275,000
acres of hay, excluding afalfa, in 2007. Aswith alfalfa, contemporary mixed hay fields are
harvested earlier and more frequently than in the 1950s, and almost all nests and young birds are
destroyed by haying or mowing operations (Warner and Etter 1989, Bollinger et al. 1990,
Frawley and Best 1991, Warner 1994).

Because most of the hayed and mowed grasslands we surveyed had been previously cut,
we saw relatively fewer meadowlarks, bobolinks, dickcissels, grasshopper sparrows or other
grassland-nesting birds in the 2000s compared to the 1900s and 1950s surveys (Table 4.6). We
commonly saw European starlings, red-winged blackbirds, common grackles, and barn swallows
using these grasslands for foraging. We believe that the regional differencesin the densities of
grassland birds are an artifact of chance encounters with large flocks of feeding birds (Fig. 4.4).
For example, the high densities of European starlings in the central and southern regions and
common grackles in the northern region reflect single encounters with large groups. All of the
horned larks, rock pigeons, and all but one cliff swallow were seen in single groups of each

species.
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Table 4.6. Relative abundance of birds (% of all birds recorded in a specific survey period) observed in

hayed and mowed grasslands in lllinois, 1907-1909, 1957-1958 and 2006-2008. Species are listed in

order of decreasing abundance in each survey period. Boldfaced text indicates species totaling 85% of

birds recorded within each time period; only species totaling 95% of all birds seen are listed.

Meadowlarks
Dickcissel

House sparrow
Red-winged blackbird
Bobolink

Mourning dove
Grasshopper sparrow
Common grackle
Northern flicker
Chimney swift
Northern bobwhite
Field sparrow

Brown thrasher
Eastern kingbird
American robin
Brown-headed cowbird
Greater prairie-chicken
Common yellowthroat
Barn swallow
American crow
Red-headed woodpecker
Upland sandpiper
Orchard oriole

Horned lark

American goldfinch
Song sparrow

Number of birds
Number of species

27.2

13.8

10.2
8.3
6.3
3.8
3.5
3.4
2.3
2.0
15
1.4
14
1.2
1.1
0.9
0.9
0.8
0.7
0.7
0.7
0.7
0.6
0.5
0.5
0.5

1476

50

Red-winged blackbird
Meadowlarks
Dickcissel

European starling
Bobolink
Grasshopper sparrow
Savannah sparrow
Horned lark

Common grackle
House sparrow
Mourning dove

Vesper sparrow
American robin

Barn swallow

Northern flicker

Brown thrasher
Henslow's sparrow

22.6
13.0
11.4
8.4
8.4
5.6
5.3
51
4.2
3.9
2.3
1.7
1.5
0.6
0.5
0.5
0.5

665
32

European starling
Red-winged blackbird
Common grackle
Meadowlarks (A)
Barn swallow
Horned lark
Bobolink

American robin

Cliff swallow
Dickcissel

Rock pigeon
Brown-headed cowbird
Eastern bluebird
Savannah sparrow
Eastern kingbird
Grasshopper sparrow
Purple martin

House sparrow
American goldfinch
Killdeer

Indigo bunting
Canada goose

19.7

18.9

14.5
6.6
6.6
3.8
3.1
2.7
2.7
2.0
2.0
1.8
1.8
1.6
1.4
1.2
1.1
0.9
0.9
0.9
0.7
0.7

557
37

A. Western meadowlarks were not encountered in hayed or mowed grasslands during the 2000s surveys.
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Fig. 4.4. Densities of the most important species observed in hayed and mowed grasslands in the three

regions of lllinois during 2006-2008. Thirteen species represented 85% of all birds observed.
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Linear Grasslands

This category includes rural roadsides, drainage canals, waterways, field borders, terraces
and other linear habitats dominated by grasses with 20% or less coverage by trees and shrubs and

too narrow to accommodate atypical transect (50 yards) (Table 4.7). Nearly all of the linear

grasslands we surveyed were
between 3 to 30 yards wide,

and many had been mowed or

partially mowed during the
current growing season. Some
field borders and roadsides
included fences, posts or

utility lines that birds used as

perches.

Table 4.7. Summary of survey effort in linear grasslands in the three survey periods.

Acres surveyed

North 0.05 10 6.5
Central 0.8 14 5.9
South 0 11 0.4

Sites surveyed

North 1 21 9
Central 2 18 9
South 0 17 2
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In theintensively cultivated areas, linear grasslands are about the only potential bird
habitat other than cropland. Not surprisingly, the birds observed in linear grasslands were quite
similar to those seen in the adjacent corn and soybean fields. Generalist species, such as the red-
winged blackbird, European starling and common grackle, dominated these small, heavily
disturbed areas, whereas grassland birds, including dickcissels and meadowlarks, were
uncommon and present at lower relative abundances than in the 1950s (Table 4.8). There was
little difference in bird density between linear grasslands in northern and central Illinois (Fig.
4.5).

Conservation programs provide incentives to landowners to establish grassy buffersin
riparian areas and, in recent years, field borders for wildlife. The Illinois Departments of Natural
Resources and Transportation discourage the mowing of roadsides during the nesting season.
Nonethel ess, most studies examining the wildlife benefits of linear grasslands have found that
they attract few grassland birds like bobolinks and grasshopper sparrows that typically only settle
in larger grasslands, and that the birds nesting in linear grasslands have poor nest success due to

destruction by mowing and losses to predators using these travel corridors.
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Table 4.8. Relative abundance of birds (% of all birds recorded in a specific survey period) observed in
linear grasslands in lllinois, 1957-1958 and 2006-2008. Species are listed in order of decreasing
abundance in each survey period. Boldfaced text indicates species totaling 85% of birds recorded within

each time period; only species totaling 95% of all birds seen are listed.

Red-winged blackbird 20.0 Red-winged blackbird 33.7
House sparrow 14.3 European starling 13.3
Common grackle 11.4 Common grackle 9.6
American goldfinch 9.0 American robin 5.8
Dickcissel 8.1 Brown-headed cowbird 4.2
Meadowlarks 4.4 House sparrow 4.0
Song sparrow 4.3 Killdeer 4.0
Mourning dove 4.3 Horned lark 3.4
Indigo bunting 3.4 Dickcissel 3.0
Common yellowthroat 2.3 Song sparrow 2.9
European starling 2.1 Barn swallow 2.7
Barn swallow 1.3 Mourning dove 1.8
Field sparrow 1.3 Chipping sparrow 1.8
Brown-headed cowbird 1.2 American goldfinch 1.4
Ring-necked pheasant 1.2 Meadowlarks (A) 1.4
Brown thrasher 1.1 Vesper sparrow 0.8
Vesper sparrow 1.0 House finch 0.8
Northern bobwhite 0.8 Brown thrasher 0.6
American robin 0.6 Mallard 0.6
Northern cardinal 0.6

Bobolink 0.6

Horned lark 0.5

Red-headed woodpecker 0.5

Yellow-breasted chat 0.5

Loggerhead shrike 0.4

Number of birds 946 623
Number of species 48 37

A. Western meadowlarks (2 birds) were recorded in northern lllinois; eastern meadowlarks were found in

all three zones.
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Fig. 4.5. Densities of the most important species observed in linear grasslands in the three regions of

Illinois during 2006-2008. Eleven species represented 85% of all birds observed.
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UPLAND FOREST:
3.5 million acres
About 10% of Illinois
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80 Miles
|

A

Fig. 4.6. Distribution of forests in lllinois. Approximately 4.7 million acres of forest are currently found in

lllinois, covering about 13% of the state.
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We use “forest” to describe habitats covered by treestaller than 3 m and with a canopy
closure of 80% or greater. We identified three types of forest in the 2000 surveys. upland,
floodplain and coniferous (Table 4.9). Upland and floodplain (bottomland) forests were
dominated by deciduous trees and roughly divided by the 100-year floodplain. The coniferous
forests we sampled were al plantations dominated by pines and spruces. Wooded and savanna
habitats with |ess than 80% canopy coverage, areas dominated by short woody vegetation, and
linear forests less than 30 yards wide are discussed in later sections. Previous surveys only
rarely distinguished between upland and floodplain forests. Thus, for the 1900s and 1950s time
periods, we summarize datain asingle “forest” category to compare with recent datafor upland
and floodplain forests. The Grabers and Gross did not use the term forest in their field notes, but

we include here habitats they described as “woods’ and “timber.”

Table 4.9. Summary of survey effort in forests during the three survey periods.

Acres surveyed

North 0.8 176 70 25 9.1
Central 11 216 40 48 9.1
South 58 339 56 46 25

Sites surveyed

North 1 14 15 6 2
Central 5 10 9 7 3
South 20 21 15 9 6

The General Land Office surveys of 1820 showed more than one-third of Illinois was
forested (Anderson 1970). Nearly all of these 13.8 million acres were logged for building

material and fuel, and most were cleared for agriculture until just 3 million acres of forest
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remained around 1920. Gross and Ray surveyed little forested land, and most of what they
surveyed was in southern lllinois (Table 4.9). The most common bird they encountered, the field
sparrow, suggests that many of these forests were relatively young and open from recent logging
or grazing. The amount of forest in Illinois has continued to increase since that time. Graber and
Graber estimated about 4 million acres of forest in 1957. At present, about 5.2 million acres are
forested, including ailmost 3.5 million acres of upland forest and 1.1 million acres of floodplain

forest.

Upland Forest

Oaks were the dominant trees, along with hickory, maple, and ash, in the upland forests
we surveyed in the 2000s. The richness and density of the understory varied, but we could not
characterize any upland forest as “without understory,” as did the Grabers. Evidence of past
grazing was evident in many locations by the presence of plants such as honey locust and muilti-
florarose, but we did not sample
any forests that were currently
hosting livestock.

Although chestnut blight
and Dutch elm disease altered
the canopy of the state' s forests,

oaks and hickories have been

the dominant canopy trees
through the 1900s, 1950s and 2000s surveys. Perhaps reflecting the continuity of the oak-

hickory character of forestsin Illinois over time, the birds found in upland forests in the 1950s
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and 2000s surveys were very similar. Twenty-seven of the 33 most important species (again,
85% of all birds seen) in modern forests were also among the most important species of forests
in the 1950s (Table 4.10).

Significant changes in forest composition, and perhaps bird communities, are likely by
2057, however. Sugar maple dominance is estimated to have risen by 4,000% since the 1960s.
The emerald ash borer is established in several counties and is likely to spread throughout the
state. Mortality of infected ash treesis 100%. Invasive shrubs, especially bush honeysuckles
and buckthorns, have infested many forests. Garlic mustard blankets the ground layer of many
forests, especially in northern and central Illinois, and Japanese stilt grass has invaded some
southern Illinois forests.

Regionally in the 2000 surveys, the birds of upland forests are similar (Fig. 4.7), with
American robins and house wrens being denser in the north, and tufted titmice, Carolinawrens,
and Acadian flycatchers denser in the south. Compared to the 1950s, American robins, house
wrens, and brown-headed cowbirds are more abundant in today’ s upland forests (Table 4.10).

Brown-headed cowbirds lay their eggsin other birds' nests, reducing or eliminating
production of “host” young. Fragmented forests are well-suited to cowbirds and generalist nest
predators like raccoons, resulting in most of the state’ s forests being reproductive “sinks” (i.e.,
areas where recruitment falls short of the number of birds needed to compensate for adult
mortality) for many birds, especially Neotropical migrants like warblers (Robinson et al. 1997).
Although Brown-headed cowbirds have become relatively more abundant in the upland bird
community since the 1900s and 1950s (Table 4.10), we do not see aclear declinein therelative

abundances of common Neotropical migrant “hosts’ of cowbird eggs and nestlings (e.g., eastern
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wood-pewee, Acadian flycatcher, red-eyed vireo, Kentucky warbler), which would be expected

if cowbirds were limiting their popul ations.

Floodplain Forest

Silver maple, cottonwood, sycamore, green ash and black willow were the dominant tree
species of floodplain forests, though oaks, pecan, hackberry and other species were well-
represented in some areas. Compared to the upland forests we surveyed, floodplain forests
tended to have taller canopies and sparser understories. Poison ivy and garlic mustard were
common ground-level plants.

Current programs to retire flood-prone areas from crop production (e.g., Wetlands
Reserve Program, Conservation Reserve Enhancement Program) are resulting in the restoration

of more floodplain forest. Due to levees, drainage improvements and other modifications,
- R ¥ N2

floodplain forests in many areas
are subject to relatively rapid
changes in water levels, which
favor silver maple and
cottonwood dominance &t the
expense of ‘hard mast’ trees, such
as oaks and pecan.

As expected, floodplain forests differed from upland forests owing to few to no ground-
nesting birds (e.g., Kentucky warblers and ovenbirds), and the presence of birds associated with
standing water (prothonotary warblers, great blue herons, and wood ducks). Regional variation

in local densities of floodplain forest birds in the 2000s was substantial (Fig. 4.8). American
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robins and house wrens were common overall, but they were rarely seen in the southern zone. In
contrast, tufted titmice, blue-gray gnatcatcher and Acadian flycatchers were scarcely seen in the
northern or central region’s floodplain forests. Red-winged blackbirds and common grackles
reached their highest density in the northern region, and gray catbirds were densest in central

[llinois floodplain forests.

Coniferous Forest

Plantations of coniferous trees are an uncommon habitat type in Illinois, estimated at

about 80,000 acres by the 1999-2000 Land Cover of Illinois. Roughly 4,000 acres of Christmas
tree plantations occur in lllinois, but X
we did not survey any of these

patches. The areas we encountered

were all mature stands of pines mixed
with some hardwoods on public
lands, predominantly in southern

Ilinois.

One species, the pine warbler, is probably restricted to these artificial habitats in the state.
Chipping sparrows were especially abundant in the coniferous forest bird community; otherwise,

the bird community was similar to other upland forestsin southern Illinois (Table 4.10).
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Table 4.10. Relative abundance of birds (% of all birds recorded in a specific time period) observed in forests in lllinois, 1907-1909, 1957-1958 and

2006-2008. Upland and floodplain forests were not differentiated and coniferous forests were not sampled in the 1900s and 1950s surveys.

Species are listed in order of decreasing abundance in each survey period. Boldfaced text indicates species totaling 85% of birds recorded within

each time period; only species totaling 95% of all birds seen are listed.

1900s - Forest

Species

1950s - Forest

Species

2000s - Upland

Species

2000s - Floodplain

Species

2000s - Coniferous

Species

%

Field sparrow 9.2 Northern cardinal 10.1 American robin 9.8 American robin 12.5 American robin 13.8

Blue jay 8.0 Common grackle 8.4 Northern cardinal 7.1 House wren 7.4 Chipping sparrow 12.1

Indigo bunting 6.9 Tufted titmouse 7.1 Indigo bunting 6.0 Indigo bunting 7.2 Northern cardinal 11.2

Great-crested 6.1 Chickadees 5.7 Brown-headed cowbird 5.4 Brown-headed cowbird 4.6 Carolina wren 6.9

flycatcher

Northern cardinal 5.3 Indigo bunting 5.0 Tufted titmouse 5.4 Northern cardinal 4.1 Blue jay 5.2

Brown thrasher 4.6 Red-eyed vireo 3.7 Eastern wood-pewee 5.4 Chickadees (A) 4.1 Blue-gray gnatcatcher 4.3

American robin 3.8 E. wood-pewee 3.4 Blue jay 4.2 Gray catbird 3.4 House wren 4.3

Northern flicker 3.4 Acadian flycatcher 3.4 American goldfinch 3.8 Tufted titmouse 3.1 American goldfinch 3.4

Wood thrush 34 Blue jay 3.1 House wren 3.6 Eastern wood-pewee 3.1 Chickadees (A) 34

Eastern towhee 3.4 Downy woodpecker 2.8 Blue-gray gnatcatcher 3.6 Downy woodpecker 3.1 Kentucky warbler 3.4

Tufted titmouse 3.1 Brown-headed 2.6 Chickadees (A) 3.3 Red-winged blackbird 3.1 Acadian flycatcher 2.6
cowbird

Common grackle 3.1 American crow 25 Carolinawren 2.9 Common grackle 2.9 American crow 2.6

Eastern wood-pewee 2.7 Blue-gray gnatcatcher 2.4 Gray catbird 2.7 Blue-gray gnatcatcher 2.6 Common grackle 2.6

Yellow-breasted chat 2.7 Carolinawren 2.4 Red-bellied woodpecker 2.7 Red-bellied woodpecker 2.6 Indigo bunting 2.6

Common 2.6 Kentucky warbler 2.4 Downy woodpecker 25 Great-crested flycatcher 2.6 Brown-headed cowbird 1.7

yellowthroat

Mourning dove 2.3 American redstart 2.2 Acadian flycatcher 2.2 Acadian flycatcher 2.4 Cedar waxwing 1.7

Brown-headed 1.9 Eastern towhee 2.0 Red-eyed vireo 1.8 European starling 1.9 Eastern towhee 1.7

cowbird

American crow 1.9 Red-bellied 1.7 White-breasted 1.8 American redstart 1.9 Ruby-throated 1.7
woodpecker nuthatch hummingbird

Red-headed 1.9 Mourning dove 1.7 Kentucky warbler 1.8 American goldfinch 1.7 Tufted titmouse 1.7

woodpecker

Bewick's wren 19 Great-crested 17 Common grackle 1.6 Blue jay 14 Yellow-throated warbler 17
flycatcher

Downy woodpecker 15 American robin 1.6 European starling 1.3 Baltimore oriole 1.4 Baltimore oriole 0.9
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Red-eyed vireo
Eastern bluebird
Northern bobwhite

Red-bellied
woodpecker
Prothonotary warbler

American kestrel
American goldfinch
Carolina wren

Acadian flycatcher

Chipping sparrow
Orchard oriole
Lark sparrow
Belted kingfisher
Baltimore oriole

Barred owl
Chimney swift

Gray catbird
Summer tanager
Ruby-throated

hummingbird
Red-winged blackbird

Yellow-billed cuckoo
House sparrow
Eastern kingbird
Red-shouldered hawk
Warbling vireo
Number of birds

Number of species

A. Carolina chickadees were observed in the southern zone and in east-central lllinois in the 2000s; black-capped chickadees were observed in

15
15
15
11

1.1
1.1
0.8
0.8
0.8

0.8
0.8
0.8
0.8
0.4

0.4
0.4

0.4
0.4

0.4

0.4
0.4
0.4
0.4
0.4
0.4
300
46

DRAFT

American goldfinch
Field sparrow
White-eyed vireo

Gray catbird

House wren
Wood thrush
Ovenbird
Summer tanager

Red-headed
woodpecker
Northern flicker

Hairy woodpecker
Brown thrasher
Worm-eating warbler
Song sparrow

Cerulean warbler

Ruby-throated
hummingbird
Yellow-breasted chat

White-breasted nuthatch
Red-tailed hawk

Red-winged blackbird

Eastern bluebird

the northern and central zones.

1.6
15
15
1.4

13
1.2
1.2
11
11

1.0
1.0
1.0
0.9
0.8

0.8
0.6

0.6
0.5

0.5

0.5
0.5

1666
72
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Baltimore oriole
Mourning dove
Northern flicker

Ruby-throated
hummingbird
Wild turkey

Great crested flycatcher
American crow
Wood thrush

Hairy woodpecker

Cedar waxwing
Eastern towhee
Red-tailed hawk
Eastern phoebe
Scarlet tanager

Yellow-billed cuckoo
Red-winged blackbird

Eastern kingbird

Louisiana waterthrush
Ovenbird

Brown thrasher
Worm-eating warbler
Eastern bluebird
Chipping sparrow

Yellow-throated vireo
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1.3
13
11
11

11
0.9
0.9
0.9
0.9

0.9
0.9
0.7
0.7
0.7

0.7
0.4

0.4
0.4

0.4

0.4
0.4
0.4
0.4
0.4

448
60

American crow
Orchard oriole
Wood duck

Carolina wren

Northern flicker
Common yellowthroat
Great blue heron
Prothonotary warbler

Red-eyed vireo

Song sparrow
White-breasted nuthatch
Mourning dove

Wood thrush

Red-tailed hawk

Red-headed woodpecker
Warbling vireo

Unidentified bird
Ruby-throated
hummingbird

Hairy woodpecker
Eastern phoebe

Barred owl
Rose-breasted grosheak
Chimney swift

Tree swallow

1.4
1.4
1.4
1.2

1.2
1.2
1.2
1.2
0.9

0.9
0.7
0.7
0.7
0.7

0.7
0.7

0.7
0.5

0.5

0.5
0.5
0.5
0.5
0.5

417
54

Brown thrasher
Eastern wood-pewee
Fish crow

Great blue heron

Orchard oriole
Ovenbird

Pine warbler
Pileated woodpecker

Red-bellied woodpecker

Red-eyed vireo
Summer tanager

White-eyed vireo

0.9
0.9
0.9
0.9

0.9
0.9
0.9
0.9
0.9

0.9
0.9
0.9

116
34



Section 1V DRAFT Bird Communities Through Time

350 ~

B Others
300 - B ACFL
B DOWO
O RBWO
E GRCA
O CARW
O Chickadee
OBGGN
B HOWR
O0AMGO
EBLJA
B EAWP
O TUTI

B BHCO
H INBU
B NOCA
O AMRO

250 ~

200 ~

150 ~

—
. .

North Central South

Birds Per 100 Acres

Fig. 4.7. Densities of the 16 most important species observed in upland forest in the three regions of

Illinois in 2006-2008. Thirty-three species represented 85% of all birds observed.
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Fig. 4.8. Densities of the 16 most important species observed in floodplain forest in north, central and

south lllinois in 2006-2008. Thirty species represented 85% of all birds observed.
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SHRUBLANDS, SAVANNA-OPEN WOODLANDS and LINEAR WOODED HABITATS
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Fig. 4.9. Distribution of shrub-savanna in lllinois.
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Shrublands

Shrubland areas constitute a diverse suite of conditions that include grasslands, savanna-
like areas, and forests — all with coverage of shrubs and saplings exceeding 20% but few to no
canopy-level trees. This habitat does not include linear shrubby areas <30 yards wide, such as
fence rows, riparian strips or railroad rights-of-way. We found this habitat at former surface

mines, abandoned pastures and abandoned croplands that had not been cultivated for several

years. For historical
comparison, we consider the
areas Gross described as cleared
land, clearings, deforested lands,
and shrubs, and that the Grabers
labeled as forest edge, pasture

with shrubs, and shrubs (Table

4.11).

Table 4.11. Summary of survey effort in shrublands during the three survey periods.

Acres surveyed

North 3.4 32 18
Central 1.0 50 14
South 85 128 33

Sites surveyed

North 2 10 8
Central 1 8 6
South 24 17 11
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The amount of shrub areas in the state has been consistently small. Graber and Graber
estimated 500,000 acres of shrub habitat was present in the 1900s and 1950s. The 614,000 acres
of “partial canopy/savanna upland” reported in the 1999-2000 Land Cover of Illinoisincludes an
unknown amount of shrubland. Former surface mines were the only locations where we found
extensive areas (i.e., more than about 10 acres) of shrubland. In all three time periods,
shrublands were most often encountered in southern Illinois.

Whereas the vegetation structure of shrub-grown areas has likely been consistent over the
past 100 years, these habitats are now dominated by invasive plant species. Common shrub and
sapling species in these areas included bush honeysuckle, autumn olive, multiflorarose, osage
orange, black locust, honey locust and eastern red cedar, and typically vegetation was 4 to 10
feet tall. Dominant herbaceous plants in open spots were fescue, broom sedge, smooth brome,
and Sericea lespedeza.

American goldfinches, indigo buntings and field sparrows were among the most abundant
birds in shrub habitat during the three time periods. By historical standards, the relative
abundances of American goldfinches, common grackles and brown-headed cowbirds were
higher in the 2000s than the 1900s and 1950s (Table 4.14). American robins and cedar
waxwings also are more common than in the past. Both species are fruit-eating birds that perhaps
benefit from the fruits of honeysuckles and autumn olive that dominate present-day shrublands.

In light of the regional differencesin species densities observed during our 2006-2008
surveys (Fig. 4.10), comparing our datato the 1900s and 1950s is complicated because of
regional differencesin sampling effort among the three time periods. Indigo buntings were least
dense in northern Illinois, whereas mourning doves and yellow warblers were denser in the

northern region of the state than the central or southern region. American robins, song sparrows,
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cedar waxwings, and gray catbirds were denser in central and northern lllinois than the south, but

yellow-breasted chats were only detected in the south.

Savannas — Open Woodlands

The terms savanna, barrens, and open woodlands have technical meanings as distinct
natural communities, but we use the phrase ‘ savanna - open woodland’ to define a generic
habitat structure that shares characteristics of grassland (a grassy ground layer) and forest (20 to
80% coverage by canopy-height trees). Only about 1,500 acres of high-quality remnant savanna
are known to exist in lllinois. The total amount of savanna-type habitat in Illinois — habitat with
scattered trees and herbaceous ground cover —is unknown. The 1999-2000 Land Cover of
[llinois estimated 615,000 acres of ‘partial canopy/savanna upland,” a category that also includes
shrub-grown aresas.

For savanna-open

woodland habitats, it is
impractica to make any
historical comparison, because
little of this habitat type was
specified in either the 1900s or
1950s periods (Table 4.12).

Gross describes afew areas as

“groves,” which based on the
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birds he recorded were probably savanna-like in structure. Graber and Graber (1963: fig. 16, p.
408), and likely Gross and Ray, included some grazed “savanna-like” areas with other grassland

pastures. Open woodlands probably were not distinguished from other forest types.

Table 4.12. Summary of survey effort in savannas and open woodlands during the three survey periods.

Acres surveyed

North 1.8 15 30
Central 4.2 8.8 28
South 1.8 2.3 10

Sites surveyed

North 2 6 10
Central 2 4 9
South 2 1 5

Early in the 19" century, savannas and open woodlands were major habitatsin Illinois.
Most savannawas lost to timber harvest and conversion to agriculture, including the conversion
of the native ground layer to introduced pasture grasses, by the early decades of the 20 century.
Over the past 50 years, open woodland and savanna-type habitats have almost certainly declined
due to development and trends towards closed-canopy forest (forest succession) through fire
suppression.

Most of the savanna-open woodland we surveyed had a ground layer of non-native
pasture grasses (bluegrass, orchard grass, timothy, fescue, brome) and had been or was being
grazed. Mature burr, white and black oaks were the dominant tree species, and surveyed areas
typically had 10 to 30% coverage by shrubs, including multiflora rose, gooseberry, raspberry,

blackberry, and young trees.
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The high dominance of European starlings in the 2000s was skewed by the encounter of a
large flock of 64 birdsin a single savanna-like pasture in southern Illinois (Table 4.14).
Excluding that observation, starlings dropped in rank to be the 4™ most frequently seen bird,
between common grackles and American goldfinches, and the regional differencesin bird
communities were diminished (Fig. 4.11). European starlings out-number and compete with
native cavity-nesting species, including eastern bluebirds, great crested flycatchers and northern
flickers, in savanna-like habitats; thus, they represent an important potential threat to native
birds. American robins are abundant in savanna-open woodland areas, as in upland and
floodplain forests. The red-headed woodpecker is the signature bird of Midwestern oak
savannas. Although we found red-headed woodpeckers more often in savanna-like areas than
other habitats, we still encountered them infrequently in savannas. In spite of sampling a
relatively small amount of savanna-open woodland habitat, we observed more species (63) in

these areas than any other habitat type.

Linear Wooded Habitats

We combined fencerows, railroad rights-of-way, roadsides and riparian areas that had at
least 75% tree or shrub cover and were less than 30 yards wide under the heading of linear
wooded habitats. We considered these areas to be more similar to shrublands than forests. The
narrowest of these linear wooded areas were only 1-2 yards wide. Few linear wooded habitat
patches were surveyed in the 1900s, but aware of their importance as bird habitat in agricultural
areas and their rapid elimination from those landscapes, Graber and Graber surveyed many fence

rows and hedge rows in the 1950s (Table 4.13)
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Table 4.13. Summary of survey effort in linear woodlands during the three survey periods.

Acres surveyed

North 0 4 2.7
Central 0 5.8 4.5
South 1.9 6.3 3.5
Sites surveyed

North 0 15 9
Central 0 15 11
South 1 19 12

The extent of these wooded corridors is now much less than it was in the 1950s, when

Graber and Graber estimated 86,000 acres of edge shrub habitat and 13,000 acres of hedge rows

in the state. Agricultural trends
towards larger field size and fewer

grazing animals have resulted in the

removal of most fences and wooded
field borders; these are especially

scarce in the intensively-cropped

east-central region. |
The biggest change in relative bird abundance between the 1950s and the 2000s St;reys
isthe ten-fold increase of American robins (Table 4.15). In contrast, several species
characteristic of low shrubs (e.g., brown thrasher, common yellowthroat, field sparrow, northern
bobwhite) and grassland-associated birds (e.g., dickcissels, meadowlarks) were relatively less
abundant in the most recent surveys. This may be due to greater height or maturity of woody

vegetation in these linear habitats, less available grassland habitat near these habitats, or both. In

spite of these changes, linear wooded habitats had identical species richness (61 species) and a
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similar number of most important species (totaling 85% of birds seen) in the 1950s and 2000s
periods (19 species and 18 species, respectively).

Among the three regions surveyed in 2006-2008, American robins, song sparrows and
gray catbirds had higher densitiesin northern and central lllinois than in the south (Fig. 4.12).
Brown thrashers were not recorded in northern Illinois, and indigo buntings were densest in the
south. European starlings and red-winged blackbirds reached their greatest densitiesin central

Illinois linear wooded habitats.
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Table 4.14. Relative abundance of birds (% of all birds recorded in a specific time period) observed in lllinois shrublands in 1907-1909, 1957-1958

and 2006-2008 and savanna-open woodlands in 2006-2008. Species are listed in order of decreasing abundance in each survey period.

Boldfaced text indicates species totaling 85% of birds recorded within each time period; only species totaling 95% of all birds seen are listed.

1900s - Shrub 1950s - Shrub ' 2000s - Shrub 2000s — Savanna-Open Woodland

Species : Species : : Species : Species %
Field sparrow 11.1 Field sparrow 17 American goldfinch 11.0 European starling (A) 15.0
Indigo bunting 8.4 Indigo bunting 9.6 Indigo bunting 9.9 American robin 12.8
Northern cardinal 8.0 Red-winged blackbird 6.8 Field sparrow 9.4 Common grackle 7.3
Red-headed woodpecker 6.5 American goldfinch 5.4 Common grackle 8.4 American goldfinch 4.3
Common Yellowthroat 6.1 Brown-headed cowbird 5.4 Brown-headed cowbird 8.0 Blue jay 3.8
American goldfinch 5.7 Yellow-breasted chat 4.1 Mourning dove 4.7 Mourning dove 3.8
Yellow-breasted chat 5.7 Northern cardinal 3.8 Song sparrow 4.7 Barn swallow 3.0
Mourning dove 4.6 Mourning dove 3.1 Red-winged blackbird 4.3 Eastern bluebird 3.0
Blue jay 4.2 Eastern towhee 2.6 American robin 3.5 Song sparrow 3.0
Brown-headed cowbird 3.4 Gray catbird 2.5 Gray catbird 3.0 Brown-headed cowbird 2.8
Yellow-billed cuckoo 2.3 Brown thrasher 2.5 Yellow warbler 2.8 Eastern wood-pewee 2.8
Meadowlarks 2.3 Common yellowthroat 2.4 Cedar waxwing 2.8 Cedar waxwing 2.4
Eastern towhee 1.9 Chickadees 2.4 Northern cardinal 2.2 Chipping sparrow 2.4
Orchard oriole 1.9 Song sparrow 2.2 Common yellowthroat 2.2 Indigo bunting 2.4
Carolina wren 1.9 Bank swallow 2.1 Yellow-breasted chat 2.0 Red-winged blackbird 2.2
Red-winged blackbird 1.5 Common grackle 2.0 Bell's vireo 1.5 Baltimore oriole 1.9
Dickcissel 1.5 Tufted titmouse 2.0 European starling 1.5 Northern cardinal 1.9
Northern bobwhite 1.5 Orchard oriole 1.4 Ruby-throated hummingbird 1.3 Eastern kingbird 1.7
American robin 1.1 Savannah sparrow 1.3 Eastern towhee 1.0 Gray catbird 15
American crow 1.1 Eastern kingbird 1.2 Brown thrasher 1.0 House wren 1.4
Eastern phoebe 1.1 Prairie warbler 0.9 Purple martin 1.0 Common yellowthroat 1.3
Tufted titmouse 1.1 Blue jay 0.9 Willow flycatcher 1.0 Blue-gray gnatcatcher 1.1
Wood thrush 1.1 Carolina wren 0.9 Dickcissel 0.8 Red-bellied woodpecker 1.1
House sparrow 1.1 Bell's vireo 0.8 Downy woodpecker 0.8 Eastern phoebe 0.9
Great-crested flycatcher 1.1 Meadowlarks 0.8 Barn swallow 0.8 Great-crested flycatcher 0.9

138



Section |V

American kestrel
Ruby-throated Hummingbird
Brown thrasher
Downy woodpecker
White-eyed vireo
Red-bellied woodpecker
Turkey vulture

Lark sparrow
Bewick's wren
Summer tanager
Common grackle
Gray catbird

Purple martin
Eastern kingbird
Eastern wood-pewee
Northern mockingbird
Eastern bluebird
Red-eyed vireo
Scarlet tanager
Bachman's sparrow
Belted kingfisher
Hairy woodpecker

Number of birds

Number of species

A. A flock of 64 European starlings was encountered on a savanna transect in southern lllinois.

11
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4

261
48
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Wood thrush

Eastern wood-pewee
House wren

House sparrow

Willow flycatcher
American robin

Yellow warbler
Dickcissel

Northern bobwhite
American crow
White-eyed vireo
American redstart
Vesper sparrow
European starling
Downy woodpecker
Yellow-billed cuckoo
Eastern phoebe
Warbling vireo
Ruby-throated hummingbird
Barn swallow
Red-bellied woodpecker
Chimney swift
Red-headed woodpecker
Great-crested flycatcher
Northern mockingbird
Baltimore oriole
Blue-gray gnatcatcher
Gray partridge
Kentucky warbler

Northern parula

Bird Communities Through Time

0.8
0.8
0.7
0.7
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.4
0.4
0.4
0.4
0.4
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
750
74

Prairie warbler
Northern bobwhite
American crow

Cliff swallow
Red-tailed hawk
Mallard

Blue jay
Yellow-billed cuckoo
Northern flicker

House finch

139

0.7
0.7
0.7
0.7
0.7
0.7
0.5
0.5
0.5
0.5

598

51

Red-head woodpecker
Wild turkey

American crow

Field sparrow

House sparrow

Northern flicker

Orchard oriole

Rock pigeon
White-breasted nuthatch
Brown thrasher

Eastern towhee

N. rough-winged swallow
Warbling vireo

Chimney swift

Cooper's hawk
Double-crested cormorant
Killdeer

Red-eyed vireo
Red-tailed hawk
Summer tanager

Tree swallow

Tufted titmouse

0.9
0.9
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.6
0.6
0.5
0.5
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3

632
63
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Table 4.15. Relative abundance of birds (% of all birds recorded in a specific time period) observed in
linear woodlands in lllinois, 1957-1958 and 2006-2008. Species are listed in order of decreasing
abundance in each survey period. Boldfaced text indicates species totaling 85% of birds recorded within

each time period; only species totaling 95% of all birds seen are listed.

Red-winged blackbird 12.6  American robin 16.7
Common grackle 11.3 Red-winged blackbird 16.0
Indigo bunting 8.3 Indigo bunting 6.6
House sparrow 7.9 Common grackle 54
Dickcissel 5.7 American goldfinch 4.9
Northern cardinal 51 Song sparrow 4.9
Field sparrow 5.0 European starling 4.4
Mourning dove 4.8 Mourning dove 4.1
Brown thrasher 3.8 Northern cardinal 3.7
Common yellowthroat 3.5 Brown-headed cowbird 3.7
European starling 3.3 Barn swallow 3.3
Gray catbird 2.6 Gray catbird 3.0
American goldfinch 2.4 House sparrow 2.1
Brown-headed cowbird 2.3 Brown thrasher 2.1
Song sparrow 1.6 Chipping sparrow 15
Northern bobwhite 15 Tree swallow 15
Yellow-breasted chat 15 Eastern kingbird 1.2
American robin 1.4 House wren 1.2
Meadowlarks 1.3 Common yellowthroat 1.0
Blue jay 1.1 Field sparrow 0.9
Barn swallow 1.0 Eastern bluebird 0.9
Bell's vireo 0.8 Northern bobwhite 0.8
Northern mockingbird 0.8 Cedar waxwing 0.7
Vesper sparrow 0.7 Blue jay 0.5
Chickadee 0.6 Baltimore oriole 0.5
Yellow-billed cuckoo 0.6 Eastern phoebe 0.5
Willow flycatcher 0.5 Yellow-breasted chat 0.4
Eastern kingbird 0.5 Bell's vireo 0.4
Orchard oriole 0.5 Tufted titmouse 0.4
House wren 0.4 Red-bellied woodpecker 0.4
Eastern bluebird 0.4 Blue grosbeak 0.3
Northern flicker 0.4 Orchard oriole 0.3
Eastern towhee 0.4 Northern flicker 0.3
Carolina wren 0.4 American crow 0.3

Downy woodpecker 0.3

Lark sparrow 0.3
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Warbling vireo 0.3
Number of birds 1331 1206
Number of species 61 61
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Fig. 4.10. Densities, by region, of the 15 most important species observed in shrubland habitats in lllinois,
2006-2008. Twenty-two species represented 85% of all birds observed. One transect in northern lllinois,

where 41 common grackles were encountered, is excluded from this graph.
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Fig. 4.11. Densities of the 16 most important species observed in savanna-open woodland in the three
regions of lllinois during 2006-2008 surveys. Twenty-six species represented 85% of all birds observed.

A flock of 64 European starlings encountered in southern lllinois is excluded from this graph.
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Fig. 4.12. Densities of the 16 most important bird species observed in linear wooded habitats in the three

regions of lllinois in 2006-2008. Eighteen species represented 85% of all birds observed.
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Fig. 4.13. Distribution of corn in lllinois during the most recent survey period.
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Corn has been the dominant land cover of Illinois for about 140 years. Graber and
Graber thought the characteristics of corn as bird habitat had changed little from the 1900s to the
1950s, but since the 1950s changes have been dramatic (Fig. 4.14A-C). Corn has become a
taller, denser, and less weedy habitat. The median planting date of corn has advanced by 3
weeks since the 1950s to about April 20", and by May 20th 99% of corn plantings are complete.
“Knee-high by the Fourth of July,” the old adage for monitoring a mid-summer corn crop, no
longer applies. Graber and Graber primarily sampled corn that was shorter than 24 inches,
whereas we mostly sampled corn that was 24 to 60 inches tall. We had difficulty locating fields
less than shoulder-height by late June in the south and early July in the north. Additionally, rows
of corn have narrowed from about 40 inches wide to 30 inches wide today with nearly 28,000
plantsacre. Nowadays, corn fieldstypically have very few live weeds, and the areas between
rows are characterized by variable amounts of bare soil, previous year crop residues, and dead
weeds and grasses killed by pre-emergence or post-emergence applications of herbicides. Asa
result of significant advancesin corn genetics, changing cultural practices, and intensive inputs,
the average corn yield in the 2000s is 163-179 bushels/acre in compared to 35-39 bushels/acrein
1906-1908 and 64-69 bushels/acre in 1956-1958. Table 4.16 provides data on survey effort in

corn during the three time periods.
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A — B | T C

Fig. 4.14. From left to right these three photographs were taken in corn fields in June 1907, 1963, and
2008. Gross and Ray did not take any pictures of corn fields per se, but they captured this image of a
field near Wapello, IL while attempting to photograph a skunk. The 1963 picture was taken in Champaign

County, and the 2008 picture was taken near Ina, IL.

Table 4.16. Summary of survey effort in corn during the three survey periods.

Time Period

1900s  1950s  2000s

Acres surveyed

North 352 616 116
Central 1225 618 128
South 984 258 115

Sites surveyed

North 8 24 17
Central 17 21 18
South 27 18 19

Graber and Graber regarded corn as the poorest bird habitat in the state, and our surveys
corroborate thisfinding. Nine species now constitute 85% of all birds observed in corn,
compared to 11 speciesin the 1950s, and 21 speciesin the 1900s (Table 4.17), emphasizing the
relative reduction in diversity and increase in homogeneity of the bird community since the

1900s. Thissimplification of the bird community is further supported by the decrease in total
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number of species seen in corn over the past 100 years. Horned larks and killdeer are the only
birds commonly seen in corn that nest there; the other bird species were found foraging in corn
fields or flying over them. Excluding two flocks of European starlings, we observed little
regional variation in bird densities in corn during the 2006-2008 surveys (Fig. 4.15).

Several grassland and shrubland birds, such as northern flickers, brown thrashers and
meadowlarks, were commonly observed in corn a century ago but are rarely found there now. A
century ago, corn fields were relatively small and weedy, most were enclosed by fences and
shrubby hedgerows and most were near pastures and hayfields. These characteristics made corn a
more suitable habitat for these bird speciesin Illinois during previous time periods. Today the
reverseistrue: corn fields are large and clean of weeds, few are bordered by shrubby hedgerows,
few are near pastures or hayfields, and, consequently, grassland and shrubland birds are scarce

throughout the stete.
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Table 4.17. Relative abundance of birds (% of all birds recorded in a specific time period) observed in

DRAFT
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corn in lllinois, 1907-1909, 1957-1958 and 2006-2008. Species are listed in order of decreasing

abundance in each survey period. Boldfaced text indicates species totaling 85% of birds recorded within

each time period; only species totaling 95% of all birds seen are listed.

Common grackle
Horned lark

House sparrow
Mourning dove
Killdeer

Meadowlarks
Brown-headed cowbird
American crow
Red-winged blackbird
American robin
Brown thrasher
Northern flicker
Eastern kingbird
Red-headed woodpecker
American goldfinch
Vesper sparrow

Lark sparrow
Northern mockingbird
Loggerhead shrike
Eastern bluebird
Field sparrow

Indigo bunting

Upland sandpiper

Blue jay

American kestrel
Chimney swift

Gray catbird

Dickcissel

Northern bobwhite
Common yellowthroat
Purple martin

Northern cardinal
Orchard oriole

Barn swallow

Eastern towhee
Number of birds
Number of species

15.3
9.8
9.2
8.7
3.9
3.8
3.4
3.3
3.2
3.1
3.1
2.9
2.2
2.2
1.8
1.8
1.8
1.8
1.7
1.5
1.2
1.1
1.1
1.1
1.0
0.7
0.7
0.6
0.6
0.6
0.5
0.5
0.4
0.3
0.3

1255

60

Horned lark
Common grackle
House sparrow
Red-winged blackbird
European starling
Meadowlarks
Mourning dove

Barn swallow
Brown-headed cowbird
Killdeer

Vesper sparrow
American robin
Dickcissel

American goldfinch
Field sparrow
American crow
Ring-necked pheasant
Chimney swift
Northern flicker
Upland sandpiper
Indigo bunting

Brown thrasher
Eastern kingbird
Bobolink

Northern bobwhite
Loggerhead shrike

40.4
9.8
7.1
6.6
4.0
4.0
3.8
2.7
2.6
2.5
2.1
1.4
1.0
1.0
0.7
0.7
0.7
0.6
0.6
0.6
0.5
0.5
0.5
0.5
0.3
0.3

1024

44

European starling (A)
Horned lark
Red-winged blackbird
Common grackle

Barn swallow
Brown-headed cowbird
American robin
Killdeer

House sparrow
Mourning dove

Indigo bunting

Dickcissel

Meadowlarks (B)

Song sparrow

American goldfinch
Chipping sparrow

N. rough-winged swallow
Field sparrow

194
18.8
15.8
8.5
6.7
5.5
4.9
3.3
3.0
2.7
1.9
0.9
0.7
0.7
0.7
0.7
0.7
0.6

670
37

A: Two large flocks of starlings recorded in the northern zone represented 17% of all birds tallied in corn.

B: Only eastern meadowlarks were encountered in corn in 2006-2008.
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Fig. 4.15. Densities, by region, of the most important bird species observed on transects through corn in
Illinois during 2006-2008 surveys. Nine species represented 85% of all birds observed. Note: two large
flocks of starlings recorded in the northern zone represented 17% of all birds tallied in corn, and we

excluded them from this graph.
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Fig. 4.16. Distribution of soybeans in lllinois during the most recent survey period.
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In the fields that we surveyed, soybeans varied from afew inchestall in late May to 18
inches or taller by early July. While the width of rows in some soybean fieldsis similar to that
of corn (30 inches), most soybeans are now commonly drilled or planted in narrower (about 15-
inch) rows. Crop residue (typically corn stubble) and dead weeds (killed by herbicides prior to
or following planting) provide some additional structure in “no-till” soybean fields (Fig. 4.17A),
whereas bare soil is the dominant feature of conventionally tilled soybeans early in the season

(Fig. 4.17B). Morethan half of the state's soybeans are grown with no-till methods, and the

practice is most prevalent in southern Illinois.

Figure 4.17. No-till (A) and tilled (B) soybean fields in 2006-2008.
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Soybean was avery minor crop prior to 1920, but by 1954 it had expanded to about 4.0
million acres. The increase in soybean cover was reflected in the greater survey effort allocated
to this crop type in the 1950s (Table 4.18). The increasing trend in soybean cultivation has
continued to the present, with soybeans typically planted on 9.5 to 10.5 million acres over the
past decade. The average soybean yield in Illinois was 44-48 bushel s/acre in 2006-2008
compared to 25.5-28.5 bushelJacrein 1956-1958. The median date for soybean planting in
lllinoisis about May 15", with planting virtually complete by June 20™. “Roundup Ready”
soybeans, a genetically modified variety resistant to glyphosate (a herbicide sold under the trade
name “Roundup” by Monsanto Corporation), became commercially availablein 1996. This
technology has been quickly adopted, and by 2003, 81% of the Illinois soybean crop was planted

to herbicide-resistant varieties.

Table 4.18. Summary of survey effort in soybeans during the three survey periods.

Acres surveyed

North 0 188 125
Central 4 476 114
South 26 121 98

Sites surveyed

North 0 10 17
Central 1 21 13
South 9 17 16

While soybeans host one of the least diverse bird communities in the state, we recorded
more species in soybeans in the 2000s than in the 1950s (41 vs. 31; Table 4.19). Horned larks

are the most common species in soybean fields, though their relative abundance in the 2000s is
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about one-half of what it was in the 1950s. Eleven species now comprise the most important
species (again, totaling >85% of birds recorded), versus just 6 birdsin the 1950s. In contrast to
corn, where we observed amost no nesting birds, nests or young of horned larks, red-winged
blackbirds, killdeer and dickcissels were observed several timesin soybeans, suggesting that
soybeans provide nesting habitat for some birds. The increases in species richness and the
relative abundances of many species (e.g., red-winged blackbird, killdeer, brown-headed
cowbird, European starling, dickcissel, and American robin) from the 1950s to the 2000s suggest
that birds have adopted soybean fields as habitat. Furthermore, these changes indicate that the
soybean bird community has become more diverse, unlike most other crop types, where bird
communities have generally become simpler and more homogeneous.

Regional differencesin the birds found in soybeans are partly related to species ranges
and cultivation practices (Fig. 4.18). Vesper sparrows, as expecte