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Abstract 

 Bird songs vary between different habitat types and regions due to differences in 

vegetation type and density. Our study’s purpose was to determine whether there was a 

difference in the songs of two bird species common in most habitats on the island of 

Dominica, the Bananaquit (Coereba flaveola) and the Lesser Antillean Bullfinch (Loxigilla 

noctis), between two locations with different habitat types. Our locations were the Springfield 

Estate and Emerald Pool; the former has disturbed secondary growth rainforest and the latter 

has mature rainforest. We recorded different individuals singing in both habitats and used 

Raven Pro 1.3 to determine the amount of variance within the two species in each habitat 

and then between the two habitats. Our results suggest that there is a high amount of 

variation in the songs of both species in both habitats and that, while there is a difference 

between the Bananaquit songs of Springfield and the Bananaquit songs of Emerald Pool, 

there is no difference between the Lesser Antillean Bullfinch songs of Emerald Pool and 

those of Springfield. 

Introduction 

Every species of bird has its own unique song; you can identify a bird that is not visible 

if you are able to recognize its song. Bird songs have many different purposes: they can be 

used for identification, to call for other birds to gather, to defend territory and sound alarms of 

danger to other birds. These songs are often found to be subject to variation by region and 

habitat. Wasserman (1979) found that White-throated Sparrows in the forest sang with more 

low notes than the White-throated Sparrows in the open field. Kroon and Wescott (2002) 

found that the songs of male Golden Bowerbirds showed a high amount of variation between 
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regions. The density of vegetation will affect the bird song’s frequency and bandwidth; dense 

vegetation scatters high frequencies faster than low frequencies.  

This study compares the songs of two tropical songbirds native to Dominica: Coereba 

flaveola- common name  “Bananaquit”- and  Loxigilla noctis- common name Lesser Antillean 

Bull Finch- in mature rainforest of Emerald Pool, and disturbed/secondary succession forest 

of Springfield. The songs of the birds were compared within each species within the habitat 

and then the songs of each habitat were compared to each other. We expected to find that 

the songs of both species varied more between habitats than within the same habitat. 

Materials and Methods 

Our materials include the Dominica bird field guide, Caribbean Bird Song CDs by Mark 

W. Oberle through Cornell Lab of Ornithology, Marantz professional solid state recorder 

PMD660, Shure BG 4.0 microphone, Radio Shack headphones, and the class computer with 

Raven Pro 1.3 software . 

First recordings were taken for two and a half hours at the mature rainforest of 

Emerald Pool. Recordings were taken using the Marantz professional solid state recorder 

PMD660 with a Shure BG 4.0 microphone, and Radio shack headphones. Next we 

transferred the songs to the class Dell laptop using the USB cable. To transfer files hold the 

copy/usb button as you turn the recorder device on when it is connected to the laptop. Then 

copy/paste the files to a folder. Each song was listened to and identified using the Caribbean 

Bird Song CDs by Mark W. Oberle of Cornell Lab of Ornithology. Next recordings were taken 

around the disturbed forest in secondary succession of the Archbold Research Facility at 

Springfield. These songs were loaded onto the class laptop for identification and analyses in 

Raven Pro 1.3. We picked out the song recordings of each species, the Bananaquit, and L.A. 
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Bull Finch, with the best quality spectrogram to use for comparisons. Finally, we used 

Raven’s batch correlation tool, which calculates how similar two spectrograms are, to obtain 

an average correlation value for each species within each habitat and between the two 

habitats. Correlation values have a possible range from -1 to 1; a correlation value of 0 

means that there is no similarity between two spectrograms, a correlation value of 1 means 

that two spectrograms are exactly the same, and a value of -1 means that the two 

spectrograms are orthogonal. When comparisons were made within habitats, the correlations 

of individual birds with themselves were excluded from the calculation of average 

correlations. 

Results: 

 Seen below are representative spectrograms of the Bananaquit song (figure 1) and the 

Lesser Antillean Bullfinch song (figure 2). On the y-axis is frequency in kHz and on the x-axis 

is time in seconds. 

Figure 1. Raven® Spectrogram of Bananaquit song 
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Figure 2. Raven® Spectrogram of Lesser Antillean Bullfinch song 

 
 

The Bananaquit songs from Emerald Pool had an average correlation value of .216, 

with a range from .092 to .234.  

Figure 1 

Bananaquits at Emerald Pool 
Mature Rainforest 

Correlation Coefficient 

Bananaquit 1 vs. Bananaquit 2  .092 

Bananaquit 1 vs. Bananaquit 3  .122 

Bananaquit 1 vs. Bananaquit 4  .088 

Bananaquit 1 vs. Bananaquit 5  .106 

Bananaquit 2 vs. Bananaquit 3  .350 

Bananaquit 2 vs. Bananaquit 4  .284 

Bananaquit 2 vs. Bananaquit 5  .286 

Bananaquit 3 vs. Bananaquit 4  .369 

Bananaquit 3 vs. Bananaquit 5  .227 

Bananaquit 4 vs. Bananaquit 5  .234 

Correlation Coefficient Average  .216 

 
 The Bananaquit songs from Springfield had an average correlation value of .256 with a 
range from .194 to .345. 
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Figure 2 

 
 The Lesser Antillean Bullfinch songs from Emerald Pool had an average correlation 
value of .182 with a range from .140 to .260. 
 
Figure 3 

Lesser Antillean Bullfinches 
Emerald Pool Mature Rainforest 

Correlation Coefficient 

L.A. Bullfinch 1 vs. L.A. Bullfinch 2  .166 
L.A. Bullfinch 1 vs. L.A. Bullfinch 3  .167 
L.A. Bullfinch 1 vs. L.A. Bullfinch 4  .201 
L.A. Bullfinch 2 vs. L.A. Bullfinch 3  .158 
L.A. Bullfinch 2 vs. L.A. Bullfinch 4  .140 
L.A. Bullfinch 3 vs. L.A. Bullfinch 4  .260 

Correlation Coefficient Average  .182 

 

Bananaquits at Springfield 
Disturbed Secondary Forest 

Correlation Coefficient 

Bananaquit 1 vs. Bananaquit 2  .345 

Bananaquit 1 vs. Bananaquit 3  .213 

Bananaquit 1 vs. Bananaquit 4  .194 

Bananaquit 1 vs. Bananaquit 5  .220 

Bananaquit 1 vs. Bananaquit 6  .264 

Bananaquit 2 vs. Bananaquit 3  .229 

Bananaquit 2 vs. Bananaquit 4  .294 

Bananaquit 2 vs. Bananaquit 5  .262 

Bananaquit 2 vs. Bananaquit 6  .307 

Bananaquit 3 vs. Bananaquit 4  .241 

Bananaquit 3 vs. Bananaquit 5  .296 

Bananaquit 3 vs. Bananaquit 6  .269 

Bananaquit 4 vs. Bananaquit 5  .294 

Bananaquit 4 vs. Bananaquit 6  .198 

Bananaquit 5 vs. Bananaquit 6  .22 

Correlation Coefficient Average  .256 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 The Lesser Antillean Bullfinch songs from Springfield had an average correlation value 
of .235 with a range from .196 to .292. 
 
Figure 4 

Lesser Antillean Bullfinches at 
Springfield Disturbed Secondary 

Forrest 

Correlation Coefficient 

L.A. Bullfinch 1 vs. L.A. Bullfinch 2  .196 
L.A. Bullfinch 1 vs. L.A. Bullfinch 3  .218 
L.A. Bullfinch 2 vs. L.A. Bullfinch 3  .292 

Correlation Coefficient Average  .235 

 

 

The average correlation value for the comparison between the Bananaquits of 

Emerald Pool and the Bananaquits of Springfield was .165 with a range from .096 to .260.
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Figure 5 

Bananaquits at Emerald Pool vs. 
Bananaquits at Springfield 
Disturbed Secondary Forrest 

Correlation Coefficient 

BananaquitEP 1 vs. BananaquitSF 1  .096 

BananaquitEP 1 vs. BananaquitSF 2  .112 

BananaquitEP 1 vs. BananaquitSF 3  .123 

BananaquitEP 1 vs. BananaquitSF 4  .153 

BananaquitEP 1 vs. BananaquitSF 5  .140 

BananaquitEP 1 vs. BananaquitSF 6  .081 

BananaquitEP 2 vs. BananaquitSF 1  .104 

BananaquitEP 2 vs. BananaquitSF 2  .129 

BananaquitEP 2 vs. BananaquitSF 3  .133 

BananaquitEP 2 vs. BananaquitSF 4  .161 

BananaquitEP 2 vs. BananaquitSF 5  .148 

BananaquitEP 2 vs. BananaquitSF 6  .159 

BananaquitEP 3 vs. BananaquitSF 1  .170 

BananaquitEP 3 vs. BananaquitSF 2  .168 

BananaquitEP 3 vs. BananaquitSF 3  .174 

BananaquitEP 3 vs. BananaquitSF 4  .216 

BananaquitEP 3 vs. BananaquitSF 5  .201 

BananaquitEP 3 vs. BananaquitSF 6  .194 

BananaquitEP 4 vs. BananaquitSF 1  .158 

BananaquitEP 4 vs. BananaquitSF 2  .170 

BananaquitEP 4 vs. BananaquitSF 3  .186 

BananaquitEP 4 vs. BananaquitSF 4  .197 

BananaquitEP 4 vs. BananaquitSF 5  .216 

BananaquitEP 4 vs. BananaquitSF 6  .184 

BananaquitEP 5 vs. BananaquitSF 1  .159 

BananaquitEP 5 vs. BananaquitSF 2  .226 

BananaquitEP 5 vs. BananaquitSF 3  .190 

BananaquitEP 5 vs. BananaquitSF 4  .260 

BananaquitEP 5 vs. BananaquitSF 5  .224 

BananaquitEP 5 vs. BananaquitSF 6  .226 

Correlation Coefficient Average  .169 

 
The average correlation value for the comparison between the Lesser Antillean 

Bullfinches of Emerald Pool and the Lesser Antillean Bullfinches of Springfield  was .213 with 

a range from .151 to .382. 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Figure 6 

Lesser Antillean Bullfinches at 
Emerald Pool vs. Lesser Antillean 

Bullfinches at Springfield 
Disturbed Secondary Forrest 

Correlation Coefficient 

L.A. BullfinchEP 1 vs. L.A. BullfinchSF 1  .204 

L.A. BullfinchEP 1 vs. L.A. BullfinchSF 2  .257 

L.A. BullfinchEP 1 vs. L.A. BullfinchSF 3  .151 

L.A. BullfinchEP 2 vs. L.A. BullfinchSF 1  .207 

L.A. BullfinchEP 2 vs. L.A. BullfinchSF 2  .382 

L.A. BullfinchEP 2 vs. L.A. BullfinchSF 3  .202 

L.A. BullfinchEP 3 vs. L.A. BullfinchSF 1  .176 

L.A. BullfinchEP 3 vs. L.A. BullfinchSF 2  .203 

L.A. BullfinchEP 3 vs. L.A. BullfinchSF 3  .239 

L.A. BullfinchEP 4 vs. L.A. BullfinchSF 1  .166 

L.A. BullfinchEP 4 vs. L.A. BullfinchSF 2  .171 

L.A. BullfinchEP 4 vs. L.A. BullfinchSF 3  .200 

Correlation Coefficient Average  .213 

 

 

Discussion: 

 The correlation averages for our L.A. Bullfinch data suggests that there is no 

significant difference when comparing variance between individual’s songs within either 

Emerald Pool or Springfield vs. between the two locations. It appears that there is a high 

amount of song variation between individuals and that this amount of variation is 

approximately the same in the mature rainforest of Emerald Pool and the disturbed 

secondary growth rainforest of Springfield. The average correlation values within the two 

habitats for the Bananaquits of Emerald Pool and Springfield were close, suggesting that the 

inhabitants of either habitat have similar amounts of song variance. However, when the 

songs from Emerald Pool were compared against the songs from Springfield, the average 

correlation value obtained was lower than both the average correlation values from within the 
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habitats. This suggests that there is a difference in the songs between the individuals of the 

two habitats. It should be noted that our results should only be considered tentative due to 

the small size of our samples, especially that of the Lesser Antillean Bullfinches. It should be 

noted that the low correlation values could also be due in part to the large amount of noise in 

the recordings that could not be filtered out. With more time, more samples of songs could be 

collected to make a stronger conclusion. The study could also be expanded to compare the 

songs from additional habitats and locations on Dominica. 
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