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- Cypress Hills (CH) represents an isolated montane-
grassland biome surrounded by prairies. 

- Immigration/emigration is predicted to be low in 
isolated regions, such as CH, and populations that 
migrate for the winter will return to this area for 
breeding season.

- The song dialect of CH OCW is expected to remain 
fairly consistent due to the lack of cultural influence on 
song (Sogge, et al., 1994). 

- Kananaskis Country (KC) is a vastly open area of 
foothills and mountain ranges.

- This area experiences frequent fluxes of immigration 
and emigration of species and is thus expected to 
different dialects entering the area and influencing the 
development of song dialects in fledglings (Ellers and 
Slabbekoorn, 2003). 

- Higher variation and differences in mean song 
elements is therefore expected in this area compared 
to an isolated region like CH.

- Songs from a population in Cypress Hills and 
Kananaskis were recorded and analyzed to determine 
whether a difference in variation and song elements 
were present between these areas. 

- For five days in May, we recorded OCW males in and 
around the Reesor Lake region of CH. 

- Song recorded began at 5 a.m. and ended until birds 
stopped singing or until around 11 a.m. 

- For every male encountered, approximately 10-20 
songs were recorded with the date, time and location 
noted in the recording. 

- The same process occurred for the population in the 
Bryant Creek region of KC. 

- Each population’s recordings were uploaded to 
Engineering Design’s Signal 4.0 

- Measurements were taken for min/max frequencies of 
each segment (MNF1, MXF1, MNF2, MXF2, 
respectively), the maximum frequency of the entire 
song (FMAX), the number of syllables in the first 
segment (NSFP) and the entire song (NSES).

- These measurements were uploaded to R to calculate 
the mean, SD, SEM and CV for each measurement. 

- ANOVA was performed to determine the difference of 
each measurement mean.

- A two-sample t-test was used to determine the 
difference in variation between the two regions. 

- Many songs were excluded from analysis due to species 
error or high interference. 

- The mean values, CVs and p-values were recorded in 
table 1.

- Significant differences were found between min/max 
frequencies for both segments, overall max frequency 
and the number of syllables for the first segments and 
entire song in both areas (Figure 1)

- The variation within each region was low (6.5 <CV < 38)

- 7 of 22 variables tested for were significantly different 
between the regions. A similar study found significant 
differences in 18 or 18 variables, establishing distinct 
geographic dialects (Lovell and Lein, 2004) . Thus no 
conclusive evidence was found for distinct geographic 
variation. 

- Like the above study, a DFA was able to allocate each 
song to each individual male, suggesting enough 
variation within a population for identification of 
individuals. 

- Future studies in these areas for OCW should include a 
higher number of individuals to study for more 
accuracy. 

- Testing whether the significant variables found are 
enough to distinguish males of foreign populations 
from neighbours could be done from this data using a 
playback experiment.
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Figure 1. Mean differences for variables MXF1(A), 
MNF1(B), MXF2 (C), MNF2 (D). Excluding FMAX.

Figure 1. Non-
breeding 
orange-crowned 
warbler. Males 
have a small 
orange-yellow 
patch on the top 
of their head 
during breeding 
season. (LSLBO, 
Weekly Banding 
Reports. 
http://www.lslb
o.org/weekly-
banding-
reports/august-
20-26-2015/)

MXF1 
(Hz)

MNF1 
(Hz)

MXF2 
(Hz)

MNF2 
(Hz)

FMAX 
(Hz)

NSES (# 
of 
syllables

NSFP (# 
of 
syllables
)

Cypress 
Hills
Mean ±
SEM

6162.6 
±

184.3

2352.5
± 87.9

4980.7 
±

134.4

2228.7 
± 55.7

3422.7 
± 170.5

25.0 ± 1.2 10.8 ±
0.8

CV 15.0 15.0 14.0 13.0 25.0 25.0 38.0
Kananaskis 
Country
Mean ±
SEM

6646.8 
±

108.3

3569.3 
± 91.3

5999.2 
±

225.9

2747.3 
± 93.9

4281.0 
± 184.1

20.7 ± 1.3 7.4 ± 0.6

CV 6.5 10.0 15.0 14.0 17.0 25.0 32.0

P-value 0.029 <0.001 0.001 <0.001 0.002 0.023 0.002

Table 1. Overview of mean and CV values for the statistically 
significant variables in Cypress Hills and Kananaskis Country.
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