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and may be used to maintain contact between Blue Jays that are part of ‘rowdy groups’ if 

they become separated (long-distance communication).  

Bald Eagle bouts and individual Bald Eagle notes were uttered in apparent 

response to playback of the calls of an Eastern Screech-Owl, only in a location near a 

reservoir where Bald Eagles were present, suggesting a possible function as a warning 

call. The Cooper’s Hawk call did not appear to be used as a warning call because, when 

uttered, there did not appear to be a predator nearby. This call was used infrequently and 

only in the social context, but its possible function is unknown. The Red-tailed Hawk 

and Red-shouldered Hawk calls were used primarily in response to a possible threat of 

predation, such as when I approached a nest or a hawk was nearby, and may serve to 

warn conspecifics about the presence of a predator.  

Bell/jay family (Figure 7): Bell jay calls, like flat jay calls, were uttered in the 

flight context and may provide conspecifics with information about a Blue Jay’s location. 

Burry bell calls were sometimes (n=3 bouts) uttered in the predator-related context so 

may function as a warning call. However, these calls were also uttered in the social 

context family when no predator appeared to be present. Therefore, burry bell calls may 

also serve as a contact call, helping Blue Jays maintain contact with nearby conspecifics. 

The o-we call was uttered by Blue Jays at only one location and its function is unknown.   

Yurp/murmur family (Figure 8): The yurping bout was the primary close-contact 

call of Blue Jays, and was almost always uttered during courtship feeding by the feeder 

(pers. obs.), as well as when adults fed young. Other investigators have also reported that 

yurps were uttered by Blue Jays during courtship feeding, when adults fed young birds, 

and in other situations when they were near conspecifics (Conant 1972, Cohen 1977). 



 
39 

 

Individual yurp calls were also often uttered when Blue Jays were near conspecifics, 

but, unlike the yurping bout, were uttered when jays were alone. Calls in this family were 

often uttered at different volumes and, when uttered with greater volume, appeared to 

function as an alarm call, e.g., when I approached fledglings.  

Murmur bouts appeared to serve a function similar to that of the songs of other 

songbirds, i.e., attracting mates. Blue Jays uttering murmur bouts sometimes perched near 

or at the top of trees, suggesting they may have been advertising their presence to 

conspecifics. This call was almost always uttered during the breeding season, supporting 

the hypothesis that it plays a role in attracting mates. The individual murmur was also 

uttered almost exclusively in the breeding season and was only used during close-contact 

situations, suggesting a possible role in the formation and maintenance of pair-bonds. 

Squeaky family (Figure 9): The squeaky gate call was often used in the predator-

related context, but was also uttered in spontaneously, possibly when Blue Jays perceived 

threats that I did not detect. This call was often paired, but the function of paired squeaky 

gate calls is unclear. Conant (1972) described this call as being used in ‘suspicious’ 

contexts, perhaps referring to a predator-related context. The partial squeaky gate call 

was often used in the social context, particularly during the rowdy grouping stage of the 

breeding season. Assuming that males were chasing females during the rowdy grouping 

stage, this use of partial squeaky gate calls suggests a possible role in mate attraction. 

However, these calls might also convey a threat of aggression to nearby conspecifics, 

specifically between males in ‘rowdy groups.’ Blue Jays may include more notes in their 

squeaky gate calls to indicate a greater threat of predation because the longer-duration 
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squeaky gate calls appeared to serve as warning calls whereas the shorter-duration partial 

squeaky gate calls did not. 

Whine jay family (Figure 10): The juvenile whine jay was uttered by nestling and 

fledgling Blue Jays when awaiting or receiving food from adults. Most juvenile 

extended whine jay calls were uttered when juveniles were receiving food from parents. 

Both of these calls, therefore, probably function to advertise hunger levels and solicit 

food from adults. The whine jay and extended whine jay calls of adult Blue Jays were 

used infrequently in the social context and their function is unknown. I only recorded the 

inverted whine jay calls during chases, possibly males chasing females, and the function 

of this call is also unknown. 

Nestling twitter family (Figure 11): The nestling twitter was used by young 

nestlings (3 to 10 days old) when being fed by adults so likely functions as a begging call, 

i.e., to advertise hunger level and solicit food from adults.  

Hiccup/whistle family (Figure 12): Hiccup calls were most often uttered in the 

human-related context, i.e., when I approached a nest, suggesting that this call may serve 

to warn mates or nestlings. Whistle calls were most often uttered in the predator-related 

context, so this call may also serve to warn conspecifics. Blue Jays uttered hiccup calls 

during experiments when I played back the calls of raptors, suggesting that this call could 

be used to recruit conspecifics for mobbing a predator or to warn conspecifics.  

Grunt family (Figure 13): The grunt call was uttered by all four jays that I held, 

but was uttered at a very low volume so would likely not be heard by conspecifics. As 

such, the possible function of this call is unclear. 
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Rattle family (Figure 14): Conant (1972) suggested that rattle calls were only 

uttered by female Blue Jays, but I was not able to verify this. Blue Jays in my study used 

two distinct types of rattle calls, the continuous rattle and segmented rattle. Both of 

these calls were used primarily in the chasing context (uttered by the individual being 

chased) during the breeding season. If only uttered by females (Conant 1973), these calls 

apparently convey information to the Blue Jays (possibly males) chasing a female, 

perhaps concerning the female’s status (paired or unpaired) and to convey aggression, 

i.e., an increased likelihood of an aggressive response to those chasing the female. During 

the non-breeding season, these calls were used in the social context, but their function is 

unknown. 

Cry family (Figure 15): The cry call was uttered only in situations of a perceived 

predation threat, such as when I was removing Blue Jays from mist-nets or traps. 

Therefore, this call may function to attract conspecifics to mob potential predators. The 

characteristics of this call, e.g., high volume and abrupt beginning and ending, may make 

it easier for conspecifics to locate the calling individual. This call could also serve to 

surprise a predator, perhaps causing it to loosen its grip so that the vocalizing bird can 

escape. 

 

 

Conclusion and Opportunities for Further Study 

In summary, I found that Blue Jays in east-central Kentucky have a relatively 

large vocal repertoire and that most call types in their repertoire were used in more than 

one behavioral context, making it difficult to determine their possible functions. I also 
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found that Blue Jays learn some call types in their vocal repertoires, including calls that 

are imitations of the calls of predators. One possible explanation for the large vocal 

repertoire of Blue Jays is the social complexity hypothesis, i.e., species that regularly 

interact with many conspecifics in a variety of behavioral contexts may benefit from 

having complex vocal repertoires that improve their ability to interact and communicate 

with those conspecifics. Additional studies of Blue Jays are needed to better understand 

the extent to which the size of their vocal repertoires, and the functions of specific calls, 

might vary geographically.  

Studies of Blue Jays and other species with complex vocal repertoires could also 

improve our understanding of the selective factors that favor the evolution of such 

repertoires. Further, comparison of Blue Jays at different locations, or of Blue Jays with 

other species in the family Corvidae, could help identify life history traits that, in addition 

to social complexity, may be associated with the development of large vocal repertoires. 

Considering that cognitive ability has been found to be correlated with vocal complexity 

(Boogert 2008), the study of intelligent species of birds with large vocal repertoires such 

as Blue Jays and other corvids may also provide insight concerning the evolution of 

advanced cognitive capabilities.  
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Table 2. Contexts and context-families used to determine possible functions of 

vocalizations. 

Context-family          Context             Context Notes 

 

Conflict-related          Conflict-related           Agonistic display towards non-predator 

  

Courtship          Courtship            In close proximity (≤ 3 m) to mate 

           Courtship feeding           When male fed female 

 

Distress           Distress            Perceived threat of predation (e.g., in trap) 

 

Foraging          Solo foraging           When jay was foraging alone 

           Group foraging           When jay was foraging with other jays 

 

Flight           Group flight           When a jay flew away alone 

         Solo flight            When a jay flew away with flock 

 

Social           Social            Near non-mate, for a non-obvious reason 

           Long-distance communication        Jays far away (50 + m) uttering same call 

           Chasing           Jays being chased by other jays 

 

Threat          Human-related           Directed at me 

        Predator-related           Directed at a predator 

 

Provisioning         Parent feeding young           Parent feeding young 

 

Spontaneous         Spontaneous            No apparent recipient, and no apparent reason 

 

Food-related               Young awaiting food                 Young jays waiting for adults to bring food 

         Young receiving food                         Young jays receiving food from an adult 
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Table 3. Overview of playback experiments conducted with Blue Jays during the 

breeding season. Bolded and italicized print indicates a playback that was not able to be 

done due to either a predation event or a fledging event. Nest 8 was found just before the 

nestlings fledged. RBWO = Red-bellied Woodpecker, COHA = Cooper’s Hawk, GHOW 

= Great-Horned Owl, EASO = Eastern Screech-Owl, and SSHA = Sharp-shinned Hawk. 

The non-breeding season followed a similar schedule, though all locations received the 

same treatments. 

Nest  11 May  14 May  17 May  21 May  24 May  

 

1 Rattle  Squeaky gate Jay  Bell  RBWO  

2 Squeaky gate Bell  Rattle  RBWO  Jay  

3 Rattle  Bell  Jay  RBWO  Squeaky gate  

       

 25 May  28 May  31 May  3 June  6 June  9 June 

4 RBWO  COHA  EASO  SSHA  GHOW       - 

5 -  COHA  GHOW  EASO  RBWO      SSHA 

       

       

 6 July  9 July  12 July  15 July  18 July  

6 RBWO  SSHA  EASO  COHA  GHOW  

       

 28 June  1 July  5 July  8 July  11 July  

7 GHOW  RBWO  COHA  EASO  SSHA  

8 -  -  -  -  SSHA  
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Table 4. Number of bouts during which each call type of Blue Jays was uttered. 

 

Call type        No. of bouts   Call type      No. of bouts 

 

Burry descending jay        46   Continuous rattle       8 

Harsh descending jay        40   Hoarse jay        6 

Flat jay         39   Segmented rattle       6 

Short descending day        38   Juvenile descending jay    4 

Yurping bout          32   Whisper song        4 

Squeaky gate         31   Grunt         3 

Individual yurp        18   Growl         3 

Short crow         16   Cooper's Hawk       3 

Burry flat jay         15   Individual murmur       3 

Extended descending jay       14   Nestling twitter       3 

Partial squeaky gate         14   Whine jay        2 

Red-tailed Hawk        11   Short growl        2 

Murmur bout         11   Red-shouldered Hawk       2 

Hiccup          11   Cry         2 

Bell jay         11   Inverted whine jay       2 

Bell           11   O-we          1 

Burry bell         10   Perfect crow        1 

Juvenile whine jay        10   Broad-winged Hawk       1 

Whistle         9   Extended whine jay       1 

Juvenile extended whine jay       9   Bald Eagle bouta       1 

Burry harsh descending jay       9   Individ. Bald Eagle notea   1 

________________________________________________________________________ 
a Call that was recorded only during an experiment 
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Table 9. The names of call types of Blue Jays provided in previous studies and in this study.  

My Call-family  My Classification   Cohen (1977) Conant (1972) 

 

Descending jay  Short descending jay  Ditonal jay Alarm  

   Extended descending jay  "  " 

   Growl    "  " 

   Burry harsh descending jay  "  " 

   Harsh descending jay  "  " 

   Juvenile descending jay  "  " 

Burry jay   Burry descending jay  "  " 

   Burry flat jay   "  " 

   Hoarse jay   "  " 

Flat jay   Flat jay    Monotonal jay  Flock contact 

   Short growl   "  " 

Bell/jay   Bell jay    "  Wheedle-bell song? 

   Burry bell   "  " 

   O-we    "  " 

Imitation   Short crow   -  Crow 

   Perfect crow   -  -  

   Bald Eagle bout   -  - 

   Individual Bald Eagle note  -  - 

   Cooper's Hawk   -  - 

   Red-tailed Hawk   -  - 

   Broad-winged Hawk  -  - 

   Red-shouldered Hawk  -  - 

-     -  Meow 

Yurp/murmur  Murmur bout   -  Begging keu? 

   Individual murmur   -  "  

   Yurping bout   Yurp  Soft keu 

   Individual yurp   "  -  

-     -  Loud keu 

Bell    Bell    Bell  Bell song 

Squeaky   Squeaky gate   Squeaky gate Pumphandle  

   Partial squeaky gate   "  " 

Whine jay  Juvenile whine jay   Begging  Young food begging 2 

   Juvenile extended whine jay  "  Young food begging 3 

-     -  Young food begging 4 

   Extended whine jay   -  - 

   Whine jay    -  - 

   Inverted whine jay   -  - 

Nestling twitter  Nestling twitter   Peeping?  Young food begging 3 

Whistle/hiccup  Whistle    -  Descending whistle? 

   Hiccup    -  "? 

-    -  Triple descending whistle? 

Rattle   Segmented rattle   Rattle  Rolling click 

   Continuous rattle   "  " 

Grunt   Grunt    -  - 

Cry   Cry    Squacking? Distress?  

Song   Whisper song   Chortling  Song 

?   -    Churring  - 

?   -    Swallowing - 

?   -    Chucking  - 

?   -    Chirping  -  

?   -    Mewing  - 

?   -    -  Growl 
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Table 10. Call types uttered at the three locations where I observed and recorded Blue 

Jays most often. Ten call types were uttered at all three locations, eight call types at two 

locations, and 11 call types at just one location.  

 

   A (12 visits)  B (16 visits)  C (15 visits)   

 

All locations  Burry bell   Burry bell   Burry bell   
 “  Burry descending jay  Burry descending jay  Burry descending jay   

 “  Extended descending jay Extended descending jay Extended descending jay  

 “  Flat jay   Flat jay   Flat jay   

 “  Harsh descending jay  Harsh descending jay  Harsh descending jay   

 “  Partial squeaky gate  Partial squeaky gate  Partial squeaky gate   

 “  Red-tailed Hawk  Red-tailed Hawk  Red-tailed Hawk   

 “  Short descending jay  Short descending jay  Short descending jay   
 “  Squeaky gate  Squeaky gate  Squeaky gate   

 “  Yurping bout  Yurping bout  Yurping bout   

Two locations  Burry harsh descending jay Burry harsh descending jay -   

 “  Continuous rattle  Continuous rattle  -    

 “  -   Hiccup   Hiccup    

 “  -   Hoarse Jay   Hoarse jay   

 “  -   Murmur bout  Murmur bout   

 “  -   Segmented rattle  Segmented rattle   
 “  -   Whistle   Whistle   

 “  Short crow   -   Short crow   

 “  -   Individual yurp  Individual yurp   

One location  -   -   Burry flat jay   

                   “                    -                                                       Bell jay   - 

                   “                    -                                                       Broad-winged Hawk  -  

                   “  Cooper's Hawk  -   -    

                   “                          -                                                       -                                                         Extended whine jay   
                   “                          -                                                      Cry   -    

                   “                    -                                                      Individual murmur                    -   

                   “                         -                                                      -                                                        Inverted whine jay   

                   “   -                                                      -                                                        O-we   

                   “  Whisper song                   -   -    

                   “                           -                                                     -                                                        Whine jay   

Total call types             15                                      22                                       22   
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Figure 1. The descending jay call-family included the (A) short descending jay, 

(B) growl, (C) extended descending jay, (D) burry harsh descending jay, (E) harsh 

descending jay, and (F) juvenile descending jay. 
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    Figure 2. The flat jay call-family included the (A) flat jay and (B) short growl. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3. The burry call-family included the (A) burry descending jay, (B) burry 

flat jay, and (C) hoarse jay. 
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                                     Figure 4. The bell call of a Blue Jay. 

 

 

Figure 5. The whisper song of a Blue Jay (the time scale is 

different compared to other spectrograms). 
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Figure 6. The imitation call-family included the (A) perfect crow, (B) short crow, 

(C) Bald Eagle bout (the time scale is different compared to other spectrograms), 

(D) individual Bald Eagle note, (E) Cooper’s Hawk call (the trill in back ground 

is another bird), (F) Red-tailed Hawk call, and (G) Red-shouldered Hawk call. 
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Figure 7. The bell/jay call-family included the (A) bell jay call, (B) burry bell call, 

and (C) o-we call. 
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Figure 8. The yurp/murmur call-family included the (A) yurping bout, (B) individual 

yurp, (C) murmur bout, and (D) individual murmur. Note the different time scales for A 

and C.  
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Figure 9. The squeaky call-family included the (A) squeaky gate call and (B) 

partial squeaky gate call. 
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Figure 10. The whine jay call-family included the (A) whine jay, (B) extended whine jay, 

(C) juvenile whine jay, (D) juvenile extended whine jay (the time scale is different 

compared to other spectrograms) and (E) inverted whine jay. 
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                 Figure 11. The nestling twitter call of a nestling Blue Jay.  

 

       Figure 12. The hiccup/whistle call-family included the (A) whistle and (B) hiccup. 
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Figure 13. The grunt call of a Blue Jay.  

 

 

 

 

 

 

 

 

 

 

Figure 14. The rattle call-family included the (A) segmented rattle and (B) 

continuous rattle (the time scale is different compared to other spectrograms).  
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Figure 15. The cry call of a Blue Jay.  

 

 

 

 

 

 

 

  

 

Figure 16. Call types of Blue Jays recorded at the most locations (out of 17 

locations), with total number of times that I recorded each call at these locations 

above the bars.  HDJ = harsh descending jay, BDJ = burry descending jay, SGA = 

squeaky gate, IYU = individual yurp, SDJ = short descending jay, and YBO = 

yurping bout.  
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Figure 17.  Average number of flights/jay minute (± S.E.) in response to playback 

of different calls in the vocal repertoire of Blue Jays plus a control (RBWO = call 

of a Red-bellied Woodpecker). 
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Figure 18. Relationship between number of observation periods and number of different 

call types recorded at three different locations. Location A averaged 1.45 ± 0.32 new 

calls per visit and did not reach an asymptote after 12 visits. Location B averaged 1.38 ± 

0.34 new calls per visit and reached an asymptote of 22 call types after 10 visits. Location 

C averaged 1.25 ± 0.36 new call types per visit and did not reach an asymptote after 16 

visits. 

 

 

 

 

 

 

 

 


