
RESULTS

Seventy-four birds of at least 30 species were found between October 
2005-October 2006 on the Millikin University campus (63 birds were found 
on formal searches).  Species included 8 year-round residents, 2 winter 
residents, 1 summer resident, and 19 migrants (Fig. 6).  Window collisions 
primarily occurred during the months of May (22%), September (31%), and 
October (24%).    

Figure 6.  Of the 74 birds to fatally collide with windows at Millikin University 
between October 2005-October 2006, 25 (34%) were in the family Parulidae.  

During four trials between February and November 2006, scavenging 
rates were estimated (Figs. 7 and 8).  Ninety-five percent confidence limits 
at all sites combined were 3.7-4.3 days for the February 25-April 7 trial; 1.8-
2.1 for May 17-July 15; 1.9-2.3 for July 16-August 23; and 2.2-3.0 for 
October 10-November 27, 2006.  

Figure 7.  Ninety-five percent confidence limits of scavenging rates at 4 sites with 
windows and 1 windowless wall (Griswold) from February 25-April 7 (left) and 
May 17-July 15, 2006 (right).

Figure 8.  Ninety-five percent confidence limits of scavenging rates at 4 sites with 
windows and 1 windowless wall (Kirkland) from July 16-August 23 (left) and 
October 10-November 27, 2006 (right).

Confidence limits of scavenging rates at all trials and sites combined 
was 2.4-2.6 days.  Thus, we calculated 95% confidence limits of searcher
efficiency for 2- and 3-day intervals (Fig. 9).  Searcher efficiency 
calculations were based on 7 carcasses that were present for at least three 
days.

Figure 9.  Ninety-five percent confidence limits of searcher efficiency for 2- and 
3-day periods ranged from 29-63%, and 32-72%, respectively.
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Given that 63 birds collided at campus buildings during formal searches, a 
correction of 0.1 for the number of days each month when searches were not 
conducted weighted by the proportion of birds found during these time periods 
(Horn unpubl. data), and using the confidence limits for 3-day searcher 
efficiency,  the yearly estimate for the number of birds colliding on the Millikin 
University campus ranges from a lower estimate of 89 (63 x 1.1 x 1.28) to an 
upper estimate of 116 (63 x 1.1 x 1.68).  Given that we searched 11 buildings, we 
estimate 8 to 11 birds per building per year die in window collisions.

We found positive relationships between the number of bird collisions and 
the total surface area of windows (F1,32=6.6, P=0.01, r2=0.17) and number of large 
windows (F1,32=21.8, P=0.00005, r2=0.41) on the side of the buildings (Fig. 10).

Figure 10.  Architectural features of buildings influence the number of bird-window 
collisions.  We found that as the number of windows greater than 2 m2 on the side of 
the building increased, the number of fatal bird collisions also increased.  

DISCUSSION

Studies by Klem (1990) and Dunn (1993) estimated the number of bird-
window collisions to be 1-10 birds per building per year.  Those estimates were 
not based on scavenging rates or searcher efficiency (e.g., Osborn et al. 2000).  
By simultaneously recording scavenging rates and searcher efficiency with the 
number of carcasses found, we estimate the number of collisions to be 8-11 
birds per building per year.  If these refined estimates are representative of 
other buildings, it supports the previously published higher estimate of 1 billion 
fatal collisions annually (Fig. 11, Klem 1990, Dunn 1993).  

Figure 11.  Window collisions are a major source of human-caused mortality in birds 
(Klem 2006).  Bird-window collisions are preventable.  By designing bird-safe 
buildings, such as those with fewer and smaller windows, we can reduce the number 
of fatal collisions.    
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INTRODUCTION

Bird-window collisions are a substantial source of human-caused avian 
mortality (Klem 2006).  It has been estimated that between 100 million and 1 
billion birds die in collisions annually, and on average 1-10 birds die per 
building per year (Figs. 1 and 2, Klem 1990, Dunn 1993).  

Figure 1.  Window panes may not be recognized by birds as barriers (Klem 1989).  
Birds may not recognize glass as a reflective barrier or birds see through two clear 
windows parallel to one another and attempt to fly through to the other side.

Figure 2.  The number of carcasses found is the minimum number of birds dying in 
bird-window collisions.  Searchers may not find all birds as a result of the cryptic 
coloration of a bird’s plumage, and carcasses may be quickly consumed by 
scavengers.  

Previous studies have examined factors that influence the frequency of 
bird-window collisions.  Dunn (1993) found that the percentage of collisions 
increased with window size.  Klem et al. (2004) found an increase in mortality 
as bird feeders were placed farther away from windows.

We studied bird-window collisions and factors that influence their 
frequency at Millikin University.  We also determined scavenging rates and 
searcher efficiency to obtain more robust estimates of the number of 
collisions.  

METHODS

Our study was conducted on the Millikin University campus in 
Decatur, Illinois from October 25, 2005-October 12, 2006.  Eleven 
buildings were searched with formal searches occurring on 176 of 352 
days (Fig. 3).  

Figure 3. The Millikin University campus consists of a wide range of buildings 
that vary in the number and sizes of windows present.  

Searches were conducted approximately 7 days a week by students 
in biology classes taught by D. Horn.  In addition, other members of the 
campus community reported incidental sightings of bird carcasses.

The study of scavenging rates took place for 40 days during each of 
four time periods between February–November 2006 (Fig. 4).  Thirty 
grams of chicken breast was placed at each location, and every 12 
hours, the status of the chicken breast was checked.  If the chicken 
breast was taken, moved, or fed on, it was replaced, and the date and 
time of disturbance recorded.  Undisturbed chicken breast was replaced 
after 4 days (Klem et al. 2004).  

Figure 4.  During each 40-day trial to determine scavenging rates, five 
locations were used.  Four locations were underneath windows, and one 
location was adjacent to a solid brick wall (Klem et al. 2004).  

Locations of dead birds were not shared among searchers.  Searcher 
efficiency was calculated as the number of searches where the carcass 
was found divided by the total number of searches that were conducted 
over a time interval based on the confidence limits of scavenging rates.  

The number of collisions was calculated as the number of birds 
found at buildings during formal searches x 1.Y x 1.S where: 

Y = the number of days each month when searches were not 
conducted weighted by the proportion of birds found during 
these time periods.

S = the proportion of birds not found based on upper and lower 
confidence limits of searcher efficiency (where the time period 
used in calculating searcher efficiency is based on the time it 
takes for a carcass to be scavenged).

Figure 5.  We collected data on architectural and landscape features on each 
side of the buildings.  Measurements taken included surface area of windows, 
number and size of windows, presence of windowed corridors and alcoves, 
ground cover, and the number and size of trees and shrubs.  

ABSTRACT

As many as one billion birds in North America die annually during collisions 
with windows.  We studied bird-window collisions at Millikin University to 
determine the number of collisions that were occurring and factors influencing 
their frequency.  From October 2005-October 2006, students at Millikin University 
searched the perimeters of eleven buildings for dead birds.  Estimates of 
scavenging rates and searcher efficiency were also made to obtain better 
estimates of collisions.  In addition, we collected data on the surface area and 
number of windows on each side of the buildings, the presence of architectural 
features such as windowed corridors and alcoves, and landscape features such 
as ground cover, and the number of trees and shrubs.  Seventy-four birds of at 
least 30 species were found.  The majority of collisions occurred during spring 
and fall migration, with warblers being most susceptible to collisions.  By 
combining the observed scavenging rate and searcher efficiency with the 
number of bird collisions, we estimate between 8-11 fatal collisions per building 
annually.  Two features of buildings positively influenced the number of bird-
window collisions: total surface area of windows and the number of large 
windows.  We conclude that certain features of buildings are more likely to result 
in greater numbers of collisions.  New buildings should be designed to minimize 
the number and size of windows in order to reduce the number of bird deaths 
that occur. 
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