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Summary. The vocal behaviour of the Corvidae (crows and ravens) is known to be 
complex and extremely diverse, although detailed studies of vocalisations within 
the family have been limited to only a few species. This study describes a pilot 
investigation into the potential functions of the vocalisations of Torresian Crows 
Corvus orru in suburban Brisbane, Queensland, using playback to experimentally 
assess whether the apparent function of four calls determined during an earlier  
study were appropriate. These calls had been given the generalised function of 
contact, mobbing alarm, flee, and juvenile begging. Ten trials (using different 
recordings of each call type) were broadcast to target groups of wild Crows and 
the proportion of Crows reacting as predicted was determined. We found that the 
purported function of three of the calls (contact, flee and begging calls) had been 
appropriately described, with a clear majority of the audience birds responding 
as predicted. Playback of the mobbing alarm call, however, resulted in no birds 
responding as predicted, indicating that the inferred function had been incorrectly 
attributed. The results gained from this study can be used to investigate further 
details of the possible function of vocalisations of the many other calls within the 
Torresian Crow communication system. 

Introduction

Corvids (family Corvidae) have attracted considerable research attention recently 
because of their remarkable range of behavioural attributes including spatial 
memory, tool use and social learning (Laiolo & Rolando 2002; Taylor et al. 2010). 
Relatively less focus has been directed to corvid communication systems, despite 
evidence of features such as syntax (Richards & Thompson 1978), referential 
signalling (Bugnygar et al. 2009) and even ‘vocal culture’ (Bluff et al. 2010). Such 
findings have contributed to claims that corvids possess ‘at least the basic standards 
of language’ (Angell & Marzluff 2005, p. 344), although detailed studies remain 
limited to only a few species (notably, American Crow Corvus brachyrhynchos 
and Northern Raven C. corax) (Enggist-Dueblin & Pfister 2002; Laiolo & Rolando 
2002).

Although corvid vocal repertoires are known to include a variety of calls 
including cackles, rattles, clicks and growls (Angell & Marzluff 2005), studies of 
the dominant unit of communication, the ‘caw’, have discovered considerable 
variability with 79 call types being noted among Northern Ravens (Enggist-
Dueblin & Pfister 2002) and >30 for the American Crow (Yorzinski & Vehrencamp 
2009). In Australia, although Rowley’s pioneering studies (Rowley 1973; Rowley 
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& Vestjens 1973) included preliminary accounts of the calls of most species, 
little research on Australian species has been undertaken apart from attempts to 
provide basic descriptions of a wide range of calls (Debus 1980, 1995). The most 
detailed study of the vocalisations of an Australian corvid was recently completed 
by Brown (2011) on Torresian Crows C. orru in south-eastern Queensland. Using 
digital recordings of almost 7000 vocalisations made from four sites in Greater 
Brisbane, Queensland, at least 87 acoustically distinct call types were identified 
and quantified (Brown 2011). Understanding the influences leading to such an 
unexpectedly large vocal repertoire will require a major investigation, although 
insights into the possible context or function of some of these calls may be provided 
using playback techniques.

Observational studies have shown that certain vocalisations may trigger certain 
behavioural responses in conspecifics (Chamberlain & Cornwell 1971). Such 
reactions are, however, highly variable in form, and may be influenced by a wide 
range of factors including the immediate social environment of the focal individual. 
The use of experimental playback techniques, however, allows the researcher to 
control the timing of the stimulus and the social setting of the recipient, greatly 
facilitating interpretation of responses (Frings et al. 1958; McGregor 2000). For 
example, in one of the first experimental playback studies of a corvid, Chamberlain 
& Cornwell (1971) investigated the vocalisations of the American Crow and formed 
predictions about the possible functional contexts for these calls and the specific 
social reactions that accompanied them. These predictions were then tested using 
playback experimentation on wild Crows, yielding successful results and initiating 
interest in the complexity and diversity in the communication of this species and 
corvids in general. 

As part of an ongoing study of corvid behaviour (e.g. Everding & Jones 2006), 
the present study aimed to undertake a preliminary playback experiment to assess 
the potential functional context of some vocalisations in the Torresian Crow by 
adapting the approach of Chamberlain & Cornwell (1971). This species possesses 
a wide diversity of vocalisations (Debus 1996) and, although aspects of behaviour 
and ecology have been studied (e.g. Rowley 1973; Debus 1996; Everding & 
Montgomerie 2000; Everding & Jones 2006), its vocalisations have only recently 
been investigated in detail (Brown 2011). Based on detailed observations of wild 
Crows within their social context, speculations on the possible function of some 
of the most frequently used call types were offered by Brown (2011). Using high-
quality recordings, we attempted to verify the possible function of four specific 
Torresian Crow vocalisations by broadcasting high-quality recordings in the field 
and observing the responses of wild Crows.

Methods

Call selection

Torresian Crow vocalisations were recorded between April and July 2011 from several 
locations around the Greater Brisbane region (see Brown 2011). Digital recordings were 
made using a Sony MZRH1 HiMD Walkman with a Sennheiser ME66/K6P shotgun 
microphone protected with a blimp windshield and wind muff. We used the recorder’s  
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Hi-SP setting, which provided a recording bitrate of 256 kbps. Recordings were viewed 
and quantified in the sound analysis program Raven Pro1.4 and classified both visually and 
aurally. During field recordings, relevant details of the calling bird’s social and ecological 
context were noted and used to infer possible functional contexts for a selection of the 
predominant vocalisations. Following Chamberlain & Cornwell (1971), four commonly 
used vocalisations were selected for playback in the present study, each associated with the 
presumed generalised function of ‘contact’, ‘flee’, ‘mobbing alarm’ and a fledgling ‘begging’ 
call. These particular vocalisations are apparently produced independent of the influence 
of season or sex (although fledglings are obviously more likely during late spring and 
summer) (Brown 2011), making them suitable for the purpose of this study (Frings et al. 
1958; Yorzinski & Vehrencamp 2009). In addition, the juvenile begging call was used as a 
call given in a specific social context, in contrast with the other call types, which presumably 
had broader contexts. 

In order to establish whether reactions were actually responses to the particular 
vocalisation and not simply a reaction to a loud noise, a recording of Long-billed Corellas 
Cacatua tenuirostris, a conspicuous species often observed in the study areas, was  
employed as a control. This is a standard practice of playback studies (Gerhardt 1992). 

Experimentation

The study site was a 25-ha recreation area at White’s Hill Reserve in Camp Hill, southern 
Brisbane (27°31′S, 153°05′E). It was selected as having relatively high numbers of Torresian 
Crows, good access for researchers, and minimal human presence during playback surveys. 
It also has a relatively extensive interface with open fields bounded by eucalypt forest; 
many groups of Crows were present at many locations along this interface. None of the 
calls used were recorded at this site, following protocols of McGregor (2000), to minimise 
the possibility of birds reacting to known conspecifics. The selected calls were digitised, 
converted to MP3 and transferred onto a portable device (iPod) for broadcasting through 
a battery-operated iPod dock. Conversion to MP3 format inevitably results in some loss of 
aural range but the responses of the Crows suggested that this was of minimal significance. 
Target Crows were groups of 3–15 Crows perched in trees along the perimeter of the sporting 
fields and within 30–50 m of the broadcasting equipment. Because of the regular presence 
of people in this area, the local Crows had become thoroughly habituated to humans and 
showed no visible reactions to our presence. 

The vocalisations used for playback were typical examples of the four call types. We 
followed the standard protocols for playback experiments established by McGregor (2000). 
To avoid pseudoreplication, multiple replicates of each different call type were selected 
from recordings made from different individuals and different locations, none of which 
included the present study site (McGregor 2000). Thus, each playback treatment consisted 
of multiple copies of the same call type broadcast to a single target group, with only one 
playback treatment conducted each day at the site, and different recordings used at each of 
the ten locations. Playback trials were conducted between July and September 2011 on still, 
clear days.

Based on our observations and published accounts of other corvid species (Goodwin 1977; 
Higgins et al. 2006), we predicted the following responses to each of the call types if the 
function inferred by Brown (2011) was correct:

Contact calls are used to maintain contact and establish locations between individuals,  
most typically between birds in mated pairs but also among family or flock members 
(Higgins et al. 2006). This call was by far the most common call type recorded in the dataset, 
comprising 40% of the total sample (Brown 2011). It was predicted that the contact call 
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would be responded to vocally with the same call type and, because the recordings were of 
strangers, it was predicted that the respondents should move toward the speaker (positive 
phonotaxis: Chamberlain & Cornwell 1971). 

Alarm calls are employed to alert conspecifics to the presence of a predator or potential 
threat. We used a mobbing alarm call, employed when the threat was terrestrial in origin 
as opposed to threats from above. Target individuals should respond with matching 
vocalisations and active movement of the target birds toward the speaker (positive 
phonotaxis). 

The flee call is an extreme form of the alarm call (often termed ‘dispersal’) used when a 
source of immediate threat has been detected and requires rapid reaction (Chamberlain 
& Cornwell 1971). Typically, the dispersal call is uttered vigorously, with all surrounding 
individuals immediately taking flight. This call should also elicit similar vocalisations in 
target birds.

The juvenile begging call is used by immature dependent crows to elicit a feeding response 
from parents. In non-parent adult conspecifics a positive phonotaxic response (movement 
toward the speakers) with vocal reactions would be expected, as observed by Frings et al. 
(1958). 

For the control (calls of Long-billed Corellas), we assumed that individuals hearing the 
playback would show visible alertness to the sound but without significant movement or 
calling in response.

The responses of the target birds were classified as follows (adapted from Chamberlain & 
Cornwell 1971) based on their observed behaviours and the proportion of the target group 
that responded:

1. All target individuals responded as predicted.

2. A majority of the target individuals responded as predicted but the remainder did 
not.

3. A minority of the target individuals responded as predicted but the remainder 
reacted in a manner other than the predicted response.

4. None of the target individuals responded. 

5. All of the target individuals responded, but in a manner other than that predicted.

Supplementary observations were made of the physical responses of the birds using a 
mounted portable video camera directed at the individual nearest to the broadcast. We 
assessed the extent to which the group of target Torresian Crows responded as predicted 
(Class 1) or otherwise (Classes 2–4). Responses were reported as the proportions of the ten 
trials conforming to response classes for each call type and tested using a binomial test of 
proportions comparing ‘Class 1’ and ‘not Class 1’ (sum of classes 2–4). If all of the target 
birds reacted in an unpredicted manner (Class 5), statistical testing was not possible, but is 
discussed separately.

Results

For four of the five call types (including the control) broadcast, most (60–80%) 
of the ten trials resulted in Class 1 reactions, with the target birds reacting as 
predicted (Table 1). A binomial test of proportions confirmed significantly higher 
proportions of Class 1 responses compared with all other classes combined. 
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Nonetheless, all trials included some call types in which some birds at least did not 
react as predicted. The clear exception to this pattern involved the response to the 
mobbing alarm call, with none of the target birds in any of the trials reacting as 
expected (Class 4). As the alarm calls category produced zero Class 1 results, this 
vocalisation could not be compared with the other categories. 

Discussion

A playback experimental approach was used to test the possible function of four 
commonly used vocalisations of the Torresian Crow. The presumed functions of 
these calls were proposed by Brown (2011) to be associated with contact, fleeing, 
mobbing alarm and juvenile food begging. A key assumption of the present study 
was that each of the vocalisations used had a generalised function that had been 
appropriately identified by human observers, and that broadcasting these to an 
audience of wild Crows would result in an appropriate and predictable response. 
We developed a priori response predictions based on this assumption for testing. 
The results obtained were mainly consistent with these predictions, with all call 
types resulting in predicted responses, except for the mobbing alarm call. 

The trials broadcasting contact calls resulted in seven of the ten having all target 
Torresian Crows respond as expected. A noteworthy observation was that in each 
of the successful trials, regardless of the playback’s duration, targeted individuals 
did not respond physically or vocally until the broadcast had been completed. 

Vocalisation Response class Binomial test of proportions

1 2 3 4 5 Proportion Z value

Contact 7 2 1 0.7 3.95**

Alarm 7 3 0 N/A

Flee 8 2 0.8 4.74**

Fledgling juvenile 7 1 2 0.7 3.95**

Control 6 2 2 0.6 3.16*

Table 1. Frequency of responses of groups of Torresian Crows to playback of different 
call types at White’s Hill Recreation Reserve in Brisbane, Qld. Response class is 
described in the text, with Class 1 where all target birds responded as predicted. 
Numbers in the body of the table are numbers of trials [out of the total of 10 trials of 
each playback (each consisting of 10 recordings)]. Z level of significance: * = P <0.05,  
** = P <0.001, N/A = not available.
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This suggests that the recipient individuals were attempting to receive the signal 
without interruption before responding, in contrast with the flee call where the 
reaction was immediate (see below). Contact calls are the typical vocal interactions 
between conspecifics, providing potential information of identity such as being a 
known group member or stranger (Rios-Chelen & Macias Garcia 2007). Because 
the recordings broadcast had been made elsewhere, we predicted the reaction to 
be one associated with the detection of a stranger. This was indeed the case in all 
successful trials, with birds producing similar calls to those being broadcast while 
visibly orientating toward the speaker. 

Playback of the flee call conformed largely to the predicted response; in eight 
of the ten trials the reaction of all birds in the target group was immediate flight, 
while uttering a similar call. High levels of apparent agitation were evident in all 
target individuals during and after the broadcast, with some trials resulting in 
the dispersal of other individuals well beyond the area of the broadcast. Once 
displaced, it was several minutes before Crows had settled again and this was 
typically at least 200 m from the original location.

Of the four experimental corvid vocalisations tested, the juvenile begging call 
was the most obviously associated with a specific age status. The highly specific 
begging call used for broadcasts is typically heard in late summer when fledglings 
have recently left or are close to leaving the nest. Despite this, playback of the 
juvenile begging call resulted in especially rapid and clear responses in seven of the 
ten trials, with all target group members quickly moving toward the speaker, while 
vigorously calling. Indeed, although the response conformed to the expectation, it 
was distinctly more animated than was expected. One explanation may relate to 
the fact that the playbacks were broadcast well outside the time when fledglings 
should be present in the population. When Clark & Lee (1998) broadcast juvenile 
vocalisations of Red-winged Blackbirds Agelaius phoeniceus, adults were 
apparently able to distinguish the playbacks from local offspring. If this ability 
were present in Torresian Crows, the observed reaction may be associated with the 
possible intrusion of a pair (i.e. the parents of the broadcast juvenile) of strangers 
into the local territory.

Investigating the possible function of a vocalisation experimentally is 
dependent, first, on the validity of the initial inferred function and, second, on the 
appropriateness of the predicted responses (McGregor 2000). In the case of the 
mobbing alarm call, none of the target birds reacted as predicted; indeed, most 
(70%) showed no visible response, but in the other three trials all birds involved 
turned their backs to the speaker. These results suggest either that the apparent 
function had not been accurately interpreted or that the predicted reactions were 
inappropriate. It had been predicted that the likely reactions to this call type 
would include orientation toward the speaker and vigorous vocal responses as all 
individuals actively attempted to locate the perceived predator or threat. Given 
that the vocalisation used in the playback had been taken from recordings in 
which birds had behaved as expected to what appeared to be a mobbing alarm 
call (Brown 2011), it appears most likely that some feature of the experimental 
conditions may have led to the unexpected results. 
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Some playback experiments testing the function of an alarm call have employed 
the use of a visual model of a predator in conjunction with playback. Yorzinski 
& Vehrencamp (2009) investigated the alarm calls of American Crows using 
mounts of the Great Horned Owl Bubo virginianus and Raccoon Prokyon lotor to 
stimulate alarm and mobbing calls. A possible implication for the present study is 
that the vocalisation broadcasting was insufficient as a stimulus. Clearly, further 
investigation of these issues is required.

For the control we predicted little visible response with no calling or phonotaxis. 
This response was documented in six of the ten trials, with the remainder 
producing no or alternative reactions. It should be noted, however, that many 
species are known to respond to certain vocalisations produced by other species 
(McGregor 2000), most notably with alarm calls, and that individuals can benefit 
from the predator-detection abilities of heterospecifics (Taylor et al. 2010). The 
implications of this mean that without assessing the function of the call used in 
playback such a vocalisation may not be suitable as a control ‘noise’.

Implications for future study

Replicating call types presents numerous challenges to researchers (McGregor 
2000), including the fundamental issue of whether the broadcast recording is 
perceived by the target individuals as an acceptable vocalisation of a conspecific. 
We assume that the relatively high proportion of apparently appropriate responses 
by the experimental subjects observed here infer that, in most cases, the playbacks 
were perceived as being realistic. The crucial assumption of the present study 
was, however, whether the suggested function of vocalisations being tested was 
accurate. The implication is that suitably informed behavioural observations of 
the use and reaction to call types are an essential prerequisite to this experimental 
approach. The main results of the present study imply that both the function of 
three of the vocalisations (contact, flee and begging calls) broadcast were correct 
as they did result in the predicted responses. The unexpected results associated 
with the apparent mobbing alarm call suggest that there remains much to be 
explored, even for apparently well-known call types. These preliminary results 
may be regarded as an initial foundation for a much larger investigation into the 
complexity and dynamics of the Torresian Crow communication system. 
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