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Introduction
• Migration is a seasonal movement of animals.

• Birds in the northern hemisphere move south during 

winter and North during spring (Gardali et al. 2000).

Warbling Vireo Complex

• Warbling Vireos are small songbirds with two subspecies: 

Eastern (Vireo gilvus) and Western (Vireo swainsonii) 

Warbling Vireos (Gardali et al. 2000).

• They live and breed in North America during summer and 

migrate to Central America during fall (Gardali et al. 2000).

Migratory Divide

• Migratory divides occur when populations of same 

species breed in same areas but use different routes.

• It can lead to reproductive isolation between the 

subspecies and population declines (Moller et al. 2011).

• Moulting time is tied to migratory behaviour, which is 

different between the subspecies, suggesting a difference 

in subspecies migratory behaviours (Voelker et el. 1998).

• There was a significant association between the variables 

(P < 2e-16.)

• There is a distinct geographical separation between the 

breeding regions of the subspecies (Figure 2).

• Latitude and longitude significantly differed between subspe

cies (p < 2.2e-16), and both subspecies moved up 

the latitude during Spring, and down during Fall (Fig. 3)

• The spring arrival times significantly differed between the 

subspecies ( p< 2.2e-16), where the Eastern subspecies 

arrived 4 days later (Fig. 4).

Figure 4. Means of Julian (julian) and Latitude (lat) of the Eastern 
(eawv) and the Western (wewv) for spring (up) and fall (down).
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Figure 3. Means of latitude and longitude of the Eastern (eawv) and 
Western (wewv) subspecies during Spring (up) and fall (down).

Discussion

• Since the subspecies arrive at significantly different 
regions, it indicates they have different migratory routes 
to get there (Fig. 2 and Fig. 3) (Hugh and Alistair, 2007).

• The difference in Spring arrival times also indicates 
an existing migratory divide between the subspecies 
(Fig. 4).

• Since the Eastern subspecies are arriving to their breeding 
grounds later, it suggests that the Eastern vireos are taking 
the longer route. As a result, the Eastern species may be 
conserving energy by moving shorter distance between 
their breeding grounds (Fig. 4).

• Therefore, our findings indicate that the subspecies are 
taking separate migratory routes, with the 
Eastern subspecies taking the longer route.

• Thus, these findings support our hypothesis, that 
there is an existing migratory divide between the 
Eastern and Western Warbling Vireos.

Figure 1. Eastern (left) and Western Warbling Vireo (right).

• We hypothesize that there is an existing migratory divide 

between the subspecies based on their different 

molting periods.

• Based on our hypothesis, we expect to find a significant 

difference in spring arrival, fall departure, or both.

Hypothesis

Methods
• Data was extracted from eBird and cleaned.

• ANOVA and linear regressions were conducted to test 

the association between subspecies' Julian date, latitude.

• Unpaired two-sample t-tests were conducted for the 

same variables to test the difference between subspecies.


