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Introduction
• Despite being one of the most widespread birds in North 

America, the Clay-Coloured Sparrow’s song development 
has remained relatively unstudied (Knapton, 1994). 

• Currently literature suggests no statistical variation in the 
males song (Knapton, 1992; 1994). 

• Clay-Coloured Sparrows are  ~12 grams, 12.5 – 14 cm in 
length and slight in body size (Knapton 1994). 

• Male’s breeding plumage: Plain grayish stomachs and gray 
or brown back and wings,  heavily streaked with black. 

• Crown plumage: white stripes, bordered by two thick 
brown stripes on opposite sides of the head.

• Their tail are noticeably notched and exhibits similar black 
streaking pattern as that found on the back. 

• The Clay-Coloured Sparrow is a common species found 
within the second growth, low shrub and transition zone 
habitats across the North Americas (Fox, 1961; Knapton, 
1994; Figure 1). 

• Clay-Coloured Sparrows nesting sites have high breeding 
densities (Fox, 1961; Knapton, 1994).

Figure 1. Willow habitat at Bryant Creek, site BCR. Photo 
taken by Dr. Lovell. 

The Song of the Clay-Coloured Sparrow:
• 2 to 8 low, short, and flat buzzing sounds, consisting of  

approximately 150 syllables/song (Knapton, 1994). 
• The syllables created by two distinct notes: first an 

ascending frequency followed by a second that descends 
by the same number of modules as those of the ascending 
(Figure 2; Fox, 1961; Knapton, 1994). 

Figure 2. Audio spectrogram of a “buzz” song of the Clay-
Coloured Sparrow. Lines and arrows indicate recorded 
variables including Duration (T1), Ascending or maximum 
frequency (F1), Descending or minimal frequency (F2) and 
overall range between maximum and minimal (F3). 

Methods 
Field Work: 
• Songs recorded: 05:00 - 10:00 from June 2nd - 6th of 2019 

at Brynn Creek, Kananaskis Country, AB.

• Materials: Sennheiser microphone ME 62 in a Telinga
Parabola and solid-state recorder

• Locations of recordings: PC 29.8 ha, SBC total 4.35 ha, 
BCA 15.5 ha and BC 13.5 ha (Figure 3).

Figure 3. Locations of Clay-Coloured Sparrow song 
recordings; PC far left, SBC center left, BC center right and 
BCA far right 

Statistical Analysis:
Raven (1.5): analysis of song

• Type of song sung: traditional (2 -8 beats), single beat or 
both.

• Measured: Duration (T1), Max frequency (F1), Min 
frequency (F2) and Range (F3; Figure 2)

R-studios (1.45)

• One-way ANOVA test, Tukey Honestly Significant 
Differences and Principle Component Analysis (PCA). 

Results
• 39 birds and location recorded; 23 birds used for statistical 

analysis  
• CCSP1024 had the longest song of 4.575 seconds, 

CCSP1037 had the shortest song of 1.151 seconds. 
• CCSP1027 highest peak frequency 8653.6 Hz, CCSP1012 

lowest peak frequency 5248.02 Hz
• CCSP1024 had the lowest minimal frequency at 2634.9 

Hz, CCSP1002 had the highest at 3976.2 Hz; both were 
found at site BCA.

• CCSP1012 had the shortest range between highest and 
lowest frequencies, measured at 2032.4 Hz at site SBC. 
Widest range was recorded by CCSP1027 at 4798.3 Hz at 
site BC.

Tukey Kramer Analysis:
• Duration had the greatest number of difference between 

male IDs. 
Principle component Analysis:
• Five principle components, eigenvalues >|1.0| explained 

47.6% of variance.
• No component loading >|0.5| for both PC1 and PC2.

Variables Mean ± SD Mean CV % F 22, 89 
a

Duration (s) 1.867 ± 0.9639 51.6 11.90

High (Hz) 6990.5 ± 842.5 12.05 17.81

Low (Hz) 3533.8 ± 374.6 10.6 5.76

Range (Hz) 3456.7 ± 835.98 24.2 8.1286

Table 1. Descriptive statistics and coefficients of variation for 
four variables measured for 112 “buzz” songs from 23 Clay-
Coloured Sparrow songs. 

a F-values for ANOVAs; P < 0.001. 

Variables Mean ± SD Mean CV % F3, 22 P value

Duration (s) 2.237 ± 0.9639 51.6 2.801 0.04461

High (Hz) 5513.07 ± 842.5 12.2 0.759 0.4808

Low (Hz) 1621.70 ± 374.6 10.6 1.174 0.3295

Range (Hz) 6762.54 ± 835.98 21.2 0.964 0.3982

Table 2. Descriptive statistics of coefficients of variation for 
four variables measuring the means of “buzz” song of 23 
Clay-Coloured Sparrows. 

Discussion
• Variation appears between individual male songs, but not 

between populations. 
• Statistical difference among Male ID against all variables 

measured (F3, 22 P > 0.05). 
• Results contradict findings of CCSP literature: potential 

cause may be geological. Knapton’s research done out of 
Ontario (Knapton, 1994).  

• For each individual songbird, the durations were observed to 
vary. 

• Mean duration, statistically different from all variables 
recorded, including location (Table 1; 2). 

• A distinct separation between bird variances when 
comparing the mean song of PC1 to mean song of PC2  
(Figure 4).

• Due to CCSP not returning to their natal region to bread is it 
suspected little variation would exist between populations 
(Knapton, 1982).

• This study found similar support for this claim, as very little 
distinction between the male song characteristics and site of 
recordings. 

• A greater population size as well as larger recording area 
would be recommended if this study was repeated.  
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Figure 4. First two mean principle components (PC1M vs 
PC2M) of each individual Clay-Coloured Sparrow 
song(i..BIRD_ID..2). Total number of males; n = 23. 
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