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left leg of each of the birds, both with the foot extended and flexed, with a scale bar

in the photo to calibrate for linear measurements (Fig. 6). Next, using Motic Images

Plus 2.0 (Hong Kong), I calculated and recorded the measurements described below.

I manipulated the angle between the tarsus and the body (Fig. 5, angle D,

blue). Angle D is simply a measure of the extension and flexion of the ankle and not a

measure of foot closure. This value was determined by the position of the bird in the

dissecting tray. In order to determine whether or not the perching mechanism is

passive, I measured the angle between digits I and III (Fig.5, angle A,red), the angle

of the first joint in digit III (Fig. 5, angle B,green), the angle between digit I and the

leg (Fig. 5, angle C,pink), and the distance between the end of digit I and joint two of

digit III (Fig. 5, yellow). Changes in these variables reflect closure ofthe foot,

enabling the bird to more closely grasp a perch.

I performed a paired t-test comparing the variables when each foot is

extended to when it is flexed. I visually determined which data points were outliers,

removed them, and calculated Pearson's correlation coefficient to determine

whether or not the variables were strongly correlated. All statistical analyses were

performed using Microsoft Excel for Mac 2011.

Results

Overall, I collected 47 window-strike birds from Butler University's campus

and donated from the Audubon Society of Indianapolis (Table 1). The most common

species collected were the Swainson's Thrush (N=12), American Robin (N=9), and

Woodthrush (N=7)(Table 2). Birds used for measurement had to be in good

condition based on visual inspection, exhibit foot closure in at least one leg, and
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appear to have an intact tendon running over the ankle joint (Fig. 1). These criteria

resulted in using 16 birds from the 47 collected (Table 3).

The experimental change in angle Dcaused the flexion of the bird ankle joint,

Angle Dwas manipulated from approximately 175°, representing the fully extended

leg, to about 60°, representing the fully flexed leg.Angle A,angle B,and distance are

all measures of the amount of closure seen in the toes when the leg changes from

the extended to flexed position.

Angle A,which describes the amount of closure between the toes, decreased

approximately 19° on average (Fig. 7). With the foot extended, angle Adecreased

significantly from, on average, 82° when the foot was flexed to about 63° when the

foot was extended (t=6.04, N=29, P=1.4E-6)(Fig. 8). Angle B, which is a measure of

the amount that toe IIIbends at the first joint, decreased approximately 8° on

average (Fig. 7). Angle B decreased significantly from about 137° extended to about

1290 flexed (t=2.34, N=29, P=0.0265)(Fig.9). The angle between toe Iand the tarsal,

angle C, decreased significantly by approximately 11.3°, changing from 97.3° when

extended to 85.8° when flexed (t=3.86, N=29, P=0.0006)(Fig. 7,10). Distance is

defined as the distance between the first joint of toe I and the second joint of toe III .

Distance changed significantly from 12.4mm when extended to 7.8mm when flexed,

a difference of 4.6mm (t=7.31, N=29, P=5.0E-8)(Fig.7,11). Table 4 summarizes the

average values of each angle and linear measurement, both when extended and

flexed.

While there appears to be a weak relationship between the change in

Distance and tarsal length, it is not statistically significant (R=0.255, N=29,

23


