
Figure 1.  Representative sound spectrographs of Marineland-

typical call types. 

Figure 2.  Representative sound spectrographs of call types 

designated as SeaWorld in origin. 

Table 2.  SW call type production as a function of individual and time 

period following the introduction of a translocated whale into a new 

facility (FET = Fisher’s Exact Test).   

Table 1.  ML call type production as a function of individual and time 

period following the introduction of a translocated whale into a new 

facility (FET = Fisher’s Exact Test).   

Translocated Juvenile Resident Juvenile 

1st 6 Months 2nd 6 Months 1st 6 Months 2nd 6 Months 

Call Type ML01 0 8.5% 22.9% 19.4% 

FET p<0.0001 ns 

Call Type ML02 0.89% 0.85% 0.35% 0.34% 

ns ns 

Call Type ML03 2.1% 0.85% 1.9% 1.8% 

ns ns 

Call Type ML04 

 

3.6% 2.6% 5.6% 5.4% 

ns ns 

Call Type ML05 2.4% 4.1% 7.0% 5.0% 

X2(1)=10.88, p=0.001 ns 

Call Type ML06 

 

%0.25 2.6% 6.8% 6.1% 

FET p<0.0001 ns 

Call Type ML07 2.2% 3.1% 4.8% 9.9% 

ns X2(1)=17.19, p<0.0001 

Call Type ML08 1.7% 3.1% 7.0% 5.2% 

X2(1)=10.02, p<0.002 ns 

Call Type ML09 0% 0.6% 0% 2.7% 

FET p<0.002 FET p<0.0001 

Call Type ML10 0.45% 3.3% 14.8% 11.8% 

X2(1)=39.88, p<0.0001 ns 

Call Type ML11 0.83% 8.8% 6.8% 7.2% 

X2(1)=127.69, p<0.0001 ns 

Call Type ML12 0% 0% 0% 0% 

na na 
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Introduction 

In the wild, killer whales (Orcinus orca) characteristically display regional variations in 

the vocalizations that they produce.  These regional differences have long been 

attributed to vocal learning.  However, there has never been an opportunity to critically 

test that explanation with a definitive cross-fostering experiment.  A unique occasion 

that approximated that ideal occurred when a single, captive-born, socially-reared, 

four-year-old, male killer whale was moved from SeaWorld in Orlando into a new 

social group at Marineland of Canada. 
 

Methods 

This study focused on the vocalizations made by a four-year-old translocated whale 

and by a two-year-old, Marineland-born female. These two juveniles were housed 

separately from two adult females, but in an enclosure that allowed them to both see 

and hear the adults.  

For one year following the arrival of the translocated whale, audio/video recordings 

were made for one hour on two mornings each week. From these recordings, it was 

possible to confidently attribute approximately 10% of all vocalizations to individual 

animals using stereophonics, relative loudness, concomitant bubbling, or  

synchronous head nods.  The present investigation focused exclusively on “pulsed 

calls,” that is, vocalizations whose spectrographs are characterized by parallel 

harmonic and side bands.   

To assess changes over time, a comparison was made for each juvenile between the 

first six months and the second six months following the translocated whale’s arrival.  

The number of calls in each call type was compared as a proportion of the number of 

vocalizations (excluding echolocation clicks) in the same six-month period using the 

Chi Square or Fisher’s Exact Test. 
 

Results 

Over the year following his arrival, the translocated whale generally increased his production of Marineland-typical vocalizations and decreased his production of calls 

presumed to be SeaWorld in origin (Figures 3&4).  He significantly increased the frequency with which he produced 7 of 12 Marineland calls (Table 1), and significantly 

reduced the frequency with which he produced 4 of 9 SeaWorld calls (Table 2).  By contrast, the resident  ML juvenile significantly differed on only 2 call types over the 

same time periods.  In both instances, she increased the proportion with which she made Marineland calls (Table 1).  
 

Discussion 

The results of this investigation can be summarized as follows:  (1) the translocated whale’s vocalizations went through dramatic and unequivocal shifts over the course of 

the year, (2) the translocated whale’s vocalizations came closer to the ML calling pattern over time, and (3) the translocated whale’s vocalizations changed far more than 

those of the resident juvenile.   

In all, these findings appear to confirm the long-held hypothesis that variations in orca vocalizations derive from social learning.  That these changes took place during the 

time when the translocated whale transitioned from four to five years of age suggests that the window of opportunity for vocal learning in this species is developmentally 

quite long. 
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Translocated Juvenile Resident Juvenile 

1st 6 Months 2nd 6 Months 1st 6 Months 2nd 6 Months 

Call Type SW01 6.3% 0.77% 0% 0% 

X2(1)=42.61, p<0.0001 na 

Call Type SW02 6.9% 5.1% 0% 0% 

ns na 

Call Type SW03 2.3% 1.1% 0% 0% 

ns na 

Call Type SW04 4.6% 0.85% 0.12% 0.17% 

X2(1)=24.02, p<0.0001 ns 

Call Type SW05 2.7% 3.2% 0% 0% 

ns na 

Call Type SW06 2.5% 2.7% 0% 0% 

ns na 

Call Type SW07 2.3% 0.43% 0% 0% 

X2(1)=11.26, p<0.001 na 

Call Type SW08 5.0% 4.8% 0% 0% 

ns na 

Call Type SW09 3.8% 0.6% 0% 0.09% 

X2(1)=22, p<0.0001 ns 
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Figure 3.  Proportion of Marineland call type versus total pulsed calls 

as a function of individual and month following the introduction of a 

translocated whale into the facility. 

Figure 4.  Proportion of presumed-SeaWorld call type versus total 

pulsed calls as a function of individual and month following the 

introduction of a translocated whale into the facility. 


