
Figure 5. The youngest calves (<62o dorsal angle) exhibited a diversity of behaviors, 
calves of intermediate age (62-72o) were predominantly observed in active, playful 
behavior and the oldest calves (>72o) were mostly calm, circling or resting.
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Results and Discussion
● In total we collected 30 photos suitable for measurement and each photo 

was measured by 4 observers for accuracy. 
● There was no significant difference in the mean angle measured among 

observers (F
3,1 

= 0.027, p = 0.99).
● Calves were grouped into three age classes determined by angles less than 

62o (neonatal calves), 62-72o (intermediate) and calves that had a dorsal fin 
angle of greater 72o (the oldest calves). 

● The youngest calves exhibit a diversity of behaviors, intermediate aged 
calves were observed in active and playful behaviors, while the oldest calves 
were most calm, circling or resting.

● There was a marked increase in calves present during the month of January 
in 2022 as compared to previous years, shown in figure 6.

Materials and Methods
● Humpback mother and calf pairs were located and followed for 15 - 45 

minutes. These follows were under permit NMFS #22750-01, outside the 
Lahaina Harbor, Maui. Behavior and number of escorts present were noted. 

● Nikon D7200 DSLR was used to take photos of dorsal fins.
● Adobe Photoshop was used to measure the dorsal fin of calf. 
● We sorted photos from each follow and chose the best calf dorsal 

picture. There were some follows where the calf dorsal was not pictured 
and these were removed from our data. 

● Four observers measured 30 calf dorsal fin images. We used an ANOVA to 
test for difference in angle measurement between observers.

● Dorsal fin measurements determined the relative age of the calf (Cartwright 
et al. 2009). 

●  Figure 5 demonstrates the type of behaviors that are expressed with age. 
The calves that are in the intermediate age have more distinguished 
behaviors in comparison to other ages groups. 

Measuring Calf Dorsal Fin Angle to 
Determine Age
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Introduction
● Humpback whales are a K-selected species. Females are able to produce a calf every 2 to 

3 years. They migrate for about 5,000 miles, and travel to Hawaii to give birth to calves. 

● We studied humpback whales in the ‘Au’Au Channel, between Maui and Lanai, and 
observed mother and calf pairs in January 2022. 

● Newborn calves exhibit neonatal characteristics including a furled dorsal fin (the calf ’s 
dorsal fin is folded while in utero). As it grows older the dorsal fin gradually unfurls to 
become completely straight.

● We examined the age structure of calves in Maui in January 2022 by photographing and 
measuring the angle of the dorsal fin of the calf. 

● Within the study area (Figure 1) we located 30 calves and captured images of their 
dorsal fins. 

● Throughout our study we sought to understand how behavior varies based on age 
(Figure 5).

● Humpback whales have been arriving to Maui earlier than in previous years, in years 
prior you would not have seen a whales in January but much of that is changing. 

Study Area

Figure 1: Dorsal photo locations in the ‘Au’Au Channel, Maui
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Figure 4: Example of measuring angle in PhotoshopFigure 2 & 3: Fin photography

1. Photos were taken of calf dorsal fin by student researchers (Fig. 1 & 2)
2. Dorsal fin was photographed from directly behind in order to accurately 

measure the angle of the dorsal curvature 
3. One “best” photograph was selected for each of the calves 
4. Photos were edited to situate the calf ’s spine at exactly 90 degrees
5. Angle of the dorsal fin was measured using the pen tool in Photoshop by 4 

different student researchers (example in Figure 4)
6. Age of calves were broken into 3 categories:

- >62º were considered the youngest 
- 62-72º were considered mid range
- <72º were considered the oldest

Figure 6. Both graphs demonstrate the count and percentage of age groups 
in January throughout a series of years. 


