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General calls are present in the vocal repertoire of a great number of animal species. Because of their lack
of context specificity, they are typically argued to possess blurred meaning, or even no meaning at all.
Although recent animal cognition studies have demonstrated a growing interest in these vocalizations,
there is currently no clear definition of general calls, and their meaning is seldom discussed. Here, we
propose a definition of general calls, and review various hypotheses regarding their meaning, focusing on
alert contexts. We first discuss the hypothesis that general alarm calls have a general alert meaning.
Second, we review an alternative view, that general calls in fact have a specific meaning. With this re-
view, we encourage further research that could help delve into the mechanisms underlying vocal pro-
duction and comprehension and would improve our understanding of general and specific calls in
animals.
© 2018 The Association for the Study of Animal Behaviour. Published by Elsevier Ltd. All rights reserved.
The foundational work of Seyfarth, Cheney, and Marler (1980)
on the alarm-calling system of vervet monkeys, Chlorocebus
pygerythrus, gave rise to the production of an abundant literature
on the meaning of animal vocalizations. The term ‘functional
referentiality’was assigned to calls that are produced in response to
the presence of specific classes of objects in the environment
(production criterion), and that may evoke the presence or immi-
nence of the very object or features of the environment in re-
cipients by triggering adaptive responses (perception criterion;
Evans, Evans, & Marler, 1993; Macedonia & Evans, 1993;
Townsend & Manser, 2013). The unveiling of functional referen-
tial calls has spanned a variety of orders as diverse as primates (e.g.
Zuberbühler, 2000), rodents (e.g. Tamura & Yong, 1993) and even
bird species (e.g. Evans et al., 1993) with functionally referential
calls seemingly present in predator-related contexts, but also in
nonpredatory contexts, such as feeding (Bitetti, 2003; Bugnyar,
Kijne, & Kotrschal, 2001; Evans & Evans, 1999; Kitzmann & Caine,
2009; Slocombe & Zuberbühler, 2005; but see Clay, Smith, &
Blumstein, 2012 for a critical review) or in social contexts
(reviewed in Townsend & Manser, 2013).
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More recently however, the legitimacy of the functional refer-
entiality framework has come under heavy debate (Scarantino &
Clay, 2015; Sievers & Gruber, 2016; Townsend & Manser, 2013;
Wheeler & Fischer, 2012). One of the major arguments has been
that many of the so-called referential vocalizations may display
only vague reference to objects or circumstances in the external
world, if any. In other words, a number of animal species show a
lack of production specificity for certain calls of their repertoire
(Macedonia & Evans, 1993).

Less context-specific vocalizations are sometimes termed ‘gen-
eral’ or ‘nonspecialized’ calls and are found in the vocal repertoire of a
great number of animal species, with the typical case being the in-
clusionof both specific andgeneral callswithinvocal repertoires. This
seems to be particularly true for many of the calls apparently pro-
duced in response to terrestrial predators, which may also occur in
nonpredatory contexts, while calls to aerial predators might be pro-
duced more specifically (Fichtel & Kappeler, 2002; Kirchhof &
Hammerschmidt, 2006; Price et al., 2015; Wheeler & Fischer, 2012).
The apparent lackof specificityof these general calls often leads to the
conclusion that they only possess blurred meaning compared to
specific calls (e.g. C€asar, Byrne, Hoppitt, Young,& Zuberbühler, 2012)
or even no meaning at all (Rendall, Owren, & Ryan, 2009).

As it stands, the status of general calls remains unclear. Yet
general calls are particularly important to study as they can help
evier Ltd. All rights reserved.
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shed light on the cognitive mechanisms underlying vocal
comprehension in animals. Indeed, results indicate that general
calls may require the integration of contextual cues to disambig-
uate between localized predation and other circumstances (Arnold
& Zuberbühler, 2013; Wheeler & Fischer, 2012), providing more
general insights into how animals categorize their environment. In
this article, our aim is to clarify the meaning of general calls by
evaluating the possible theoretical directions. Although we do not
possess satisfactory data to choose one hypothesis over the others
(most likely, each hypothesis may be appropriate for a given spe-
cies, but inappropriate for others), we offer empirical directions
that may help clarify the debate.

SPECIFIC AND GENERAL ALARM CALLS IN VOCAL REPERTOIRES

What are general calls? As seen above, general calls are found in
alarm contexts (Fichtel & Kappeler, 2002), feeding contexts (Clay
et al., 2012) and may also be present in social contexts
(Townsend &Manser, 2013). For the sake of simplicity, we focus on
general alarm calls in the rest of our argumentation. However, the
following arguments could also be applied to general calls in other
ecologically relevant domains.

Although the concept of general or nonspecialized alarm calls is
frequently seen in the literature on animal vocal communication,
there is no clear definition. According to Wheeler and Fischer
(2012), general alarm calls are calls that can be produced in
stressful but nonpredatory contexts, a definition close to that of
Fichtel and Kappeler (2002). Similarly, Zuberbühler and Neumann
(2017) stated that general alarm calls are alarm calls that are also
given in nonpredatory situations (i.e. disturbances). For Townsend
and Manser (2013), general calls are produced in more than one
context and cannot be used as ‘proxies’ for external objects. Finally,
Scarantino and Clay (2015) assumed that general calls have low
stimulus specificity.

More precisely, specific alarm calls exhibit strong and significant
correlationwith at least one external feature of the predatory event.
Features typically include the class of the predator (Manser,
Seyfarth, & Cheney, 2002; Seyfarth et al., 1980), the urgency and/
or imminence of its attack (Manser et al., 2002), its usual or likely
localization, its behaviour and hunting technique (Macedonia &
Evans, 1993) or its size or colour (Griesser, 2008; Kiriazis &
Slobodchikoff, 2006; Slobodchikoff, Paseka, & Verdolin, 2009).
This list is not restrictive: if a given species is predated upon by a
predator P every time there is a certain distinctive amount of light y,
then y is likely to become a feature of the predation event P and be
integrated into the meaning of the specific call given exclusively in
circumstance P. By contrast to specific calls, general calls are only
weakly significantly correlated with at least one of the attributes.

This leads to the second part of our definition: general calls are
calls that are produced in a set of circumstances that can be rela-
tively greater than, and may often contain, the set of circumstances
in which specific calls occur. In what follows, the set of circum-
stances in which calls occur more than expected by chance will be
referred to as their ‘semantics’ or their ‘semantic domain’. In fact,
the very concept of semantics and its attribution to animal calls
does not at all require that calls denote specific objects in the world
(Scarantino & Clay, 2015; Schlenker, Chemla, Schel, et al., 2016).
Animal vocalizations possess semantics in the simple sense that
one can potentially identify a set of circumstances in which a given
call is appropriate or often observed. Thus, calls need not corre-
spond to a natural class of objects in the world (like ‘leopard’ or
‘terrestrial predator’) to possess semantics.

Examining the semantics of various calls (and how they may
overlap, when certain calls are more ‘general’ than others) there-
fore requires evaluating the circumstances in which they are given.
It is still an ongoing task in some species. For example, chimpan-
zees, Pan troglodytes, produce ‘alarm hoos’ to a range of distur-
bances, including snakes, nonpredatory animals and unusual
objects in the environment (Crockford, Wittig, Mundry, &
Zuberbühler, 2012; Crockford, Wittig, & Zuberbühler, 2015, 2017;
Goodall, 1986; Schel, Townsend, Machanda, Zuberbühler, &
Slocombe, 2013) and barked calls in what appear to be more ur-
gent circumstances (Crockford & Boesch, 2003; Goodall, 1986;
Schel et al., 2013). Whether this means that barked alarm calls
are specific and ‘alarm hoos’ are general is an empirical question:
either ‘alarm hoos’ and barked alarm calls are semantically distinct
(their respective semantic domain does not overlap, i.e. the set of
situations where one alarm call is appropriate is exclusive
compared to the set of situations where the other alarm call is used)
or the semantics of barked alarm calls is a subset of the semantics of
‘alarm hoos’ (i.e. every situation that could give rise to barked alarm
calls could give rise to ‘alarm hoos’), or the other way around.

Several species exhibit both specific and general calls, of which a
sample is summarized in Table 1. In some cases, more than one
alarm call appears to be general in usage, as in dwarf mongooses,
Helogale parvula (Collier, Radford, Townsend, & Manser, 2017). In
these systems, one must specify the semantic extension of the
various general and specific alarm calls, with the possibility that
certain alarm calls are more general than other general calls. In fact,
general calls may only be ‘general’ relative to other calls. What
needs to be explained, though, is how animals select one call over
another when both calls share part of their semantic domain and
are therefore appropriate in a given situation.

One clear example of a general alarm call is the ‘pyow’ given by
male blue monkeys, Cercopithecus mitis stuhlmanni. Blue monkeys
produce ‘katrain’ calls to aerial threats and ‘ant’ calls to terrestrial
threats, but use the general ‘pyow’ call in a greater variety of con-
texts, including terrestrial threat, male - male agonism and inter-
group encounters (Fuller, 2013, 2014; Fuller& Cords, 2017; Murphy,
Lea, & Zuberbühler, 2013; Schlenker, Chemla, Schel, et al., 2016).
Therefore, bluemonkeys seemingly possess one clear general alarm
call (‘pyow’), and two alarm calls (‘katrain’ and ‘ant’) that are more
specific in usage.

Below, we discuss two broad theoretical options on the se-
mantics of general alarm calls: according to theoretical option 1,
general alarm calls have a ‘general alert’ semantics (i.e. they apply
to any situation that involves a noteworthy alerting element in the
environment). The alternative (theoretical option 2) is that general
alarm calls do not possess a ‘general alert’ semantics. Rather, they
could be considered functionally equivalent to specific alarm calls
because they possess no semantics at all or because they are calls
that are in fact specific and have been misclassified for various
reasons. Each theoretical option possesses variants, which may
have not been proposed in the literature, but which are a priori
reasonable and should be examined.

To evaluate these two broad theoretical options and their vari-
ants, we draw our reasoning from observational and empirical data,
mainly from blue monkeys. Since blue monkeys seemingly possess
an alarm vocal system composed of one general and two specific
alarm calls, they are good candidates to illustrate the theoretical
options outlined here.

GENERAL ALARM CALLS HAVE A GENERAL ALERT MEANING

General Alarm Calls Mean ‘General Alert’

The first theoretical option is that the semantics of general alarm
calls is ‘general alert’. In other words, general alarm calls can be
produced whenever a noteworthy alerting element is detected by
the caller, including the circumstances in which specific alarm calls



Table 1
Examples of general alarm calls in a sample of animal species

Species Order General alarm call Context-specific alarm call Source

Blue monkey, Cercopithecus mitis
stuhlmanni

Mammal ‘Pyow’ maleemale agonism,
terrestrial predators

‘Katrains’ (and ‘kas’) to aerial
threats and falling trees
‘Ant’ to terrestrial threats

Fuller (2014)

Ringtailed lemur, Lemur catta Mammal ‘Gulp’ to broad range of startling
stimuli, including mammalian
predators

‘Rasp’ and ‘Shriek’ to aerial threats Macedonia and Evans (1993)

Woolly monkey, Lagothrix
lagothricha

Mammal ‘Eolk’ in most contexts No context-specific alarm calls Casamitjana (2002)

Dwarf mongoose, Helogale parvula Mammal Type 2 to high-urgency situations,
types 3 and 5 to lower urgency
situations

Type 1 to aerial predators, type 4 to
terrestrial predators

Collier et al. (2017)

Grey-bellied squirrel, Callosciurus
caniceps

Mammal ‘Rattle’ to aerial and terrestrial
predators

One ‘bark’ to aerial predators,
repeated ‘barks’ to terrestrial
carnivores, ‘squeak’ to snakes

Tamura and Yong (1993)

Belding's ground squirrel,
Spermophilus beldingi

Mammal ‘Trill’ and ‘Chirp’ to terrestrial and
aerial predators, harmless animals,
social chases

No context-specific alarm calls Leger, Owings, and Gelfand (1980),
Robinson (1981)

Japanese great tit, Parus minor Bird ‘Chicka’ to crows and martens ‘Jar’ to snakes Suzuki (2014)
Male domestic fowl, Gallus

domesticus
Bird ‘Terrestrial alarm call’ to objects

moving on the ground, ‘Aerial alarm
call’ to aerial object, even
nonpredators

No context-specific alarm calls Gyger, Marler, and Pickert (1987)

Pale-winged trumpeter, Psophia
leucoptera

Bird ‘Chack’ to terrestrial predators and
intruders

‘Growl’ to aerial predators Seddon, Tobias, and Alvarez (2002)

Chesnut-crowned babbler,
Pomatostomus ruficeps

Bird ‘Chatter’ to predators (except aerial
predators) and social contexts;
‘Alert call’ to predatory situations

‘Aerial alarm call’ to aerial predators Crane, Savage, and Russell (2016)

Note that general alarm calls are only relatively ‘general’ compared to context-specific alarm calls.
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occur. This can be represented using Venn's diagrams, where aerial
and terrestrial threats constitute subsets of a larger set of alerting
stimuli (Fig. 1a). In blue monkeys, the larger set would be the se-
mantic domain of ‘pyow’, while the subsets would be the semantic
domains of ‘katrain’ and ‘ant’. The view that general alarm calls
mean ‘alert’ makes at least two predictions. (1) General alarm calls
could be produced in any alerting situation, from unidentified
disturbances to well-identified predatory events (e.g. an eagle
flying nearby), which is a set of stimuli that does not necessarily
form a natural class to human observers nor need form one. (2) A
general call will be preferentially used over a more specific call in a
situation that is new to the animal, looks alarming and does not
have any of the features that typically elicit specific alarm calls.
C1

C2

C3

C1

C2

C3

(a) (b)

Figure 1. (a) Theoretical option 1 variant 1. The yellow circle represents the semantic doma
circle delineates the semantic domain of call y. Since the semantic domain of y belongs to the
circumstances C1, C2 and C3. (b) Theoretical option 1 with informativity principle (variant 2)
in which it occurs). The blue circle delineates the semantic domain of call y. Since the seman
and it may therefore occur in circumstances C1, C2 and C3. However, under the informativ
domain. (c) Theoretical option 1 with negation (variant 3). The yellow circle represents the se
delineates the semantic domain of call y. The semantic domain of y does not belong to the s
Indeed, the more appropriate alarm call in such a situation is a call
that possesses the semantics of ‘general alert’ and can apply to
unknown dangers. Also, situations that are difficult to evaluate
from the perspective of the animal (e.g. presence of multiple but
equivalently dangerous predators) should preferentially trigger the
use of the most general alarm call. General calls may also be used
proactively, such as before an individual acquires enough infor-
mation to determine the specific threat and utter the more specific
(and more appropriate) alarm call.

Data on natural observations of male blue monkeys' alarm
behaviour only partly confirm prediction (1). The general alarm call
‘pyow’ is uttered inmany of the circumstances that trigger themore
specific alarm calls (‘ant’ and ‘katrain’) but is also produced in other
C1

C2

C3

(c)

in of call x (i.e. the set of circumstances [here: C1, C2, C3] in which it occurs). The blue
semantic domain of x, then x has a general alert meaning and it may therefore occur in
. The yellow circle represents the semantic domain of call x (i.e. the set of circumstances
tic domain of y belongs to the semantic domain of x, then x has a general alert meaning
ity principle, x does not occur in C1 because a specific call y exists for this semantic
mantic domain of call x (i.e. the set of circumstances in which it occurs). The blue circle
emantic domain of x, so x means ‘alert but not C1’ and x is not expected in context C1.
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situations (e.g. maleemale agonism; Fuller, 2013, p. 171). However,
‘pyows’ are given in situations that could elicit a specific terrestrial
alarm call (‘ant’) but are less likely in situations that could elicit a
specific eagle alarm call (‘katrain’), which suggests that when
perceiving an aerial threat, male blue monkeys prefer not to use the
more general alarm call. Prediction (2) is difficult to test, especially
in the wild, because ethical guidelines prevent the introduction of a
new behaviour in a wild species, but it could be done in captive
animals, provided they still make use of alarm calls. Simulating
situations that appear confusing to the animal (and where the
prediction is made that animals should prefer the more general
calls over the specific ones, at least at first) appears to be a sound
empirical solution. However, simulating simultaneous predatory
situations requires that a given species is confrontedwith predators
that are strictly equivalently dangerous. If one predator appears
more dangerous than another, alarm calling may reflect a decision
to alarm call in response to the most dangerous event.

When prediction (1) is not satisfied, as in blue monkeys, a
revision of the theory is necessary to maintain the semantic gen-
erality of so-called general alarm calls. In particular, one needs to
explain why general calls do not occur in all alert situations, if they
are genuinely general.

Specific Calls are Preferred in Specific Contexts

Variant 2 of theoretical option 1 insists that general calls exhibit
a general semantics, which strictly incorporates the semantic
domain of more specific calls, that is, their sets of situations of
occurrence (as in Fig. 1a). To help explain how a call could be truly
general while not being present in subset contexts, Schlenker and
colleagues have introduced the ‘informativity principle’. This helps
explain why some general alarm calls are not elicited by situations
to which they would semantically apply but for which a specific
alarm call exists (Schlenker, Chemla, Schel, et al., 2016; Schlenker,
Chemla, & Zuberbühler, 2016). According to this principle, ani-
mals should generally use the most informative call (i.e. the specific
alarm call) if it applies to the situation. For example, in situations
where an alarm call specific to aerial threats can be used, the
general call should typically not be employed. This could be
explained by the fact that aerial threats require a specific course of
action to be taken, which is better served by the congeners
receiving a more specific vocal signal. The semantics of general
alarm calls therefore is ‘alert', but together with the informativity
principle, the general calls end up being used solely or predomi-
nantly in situations for which a more specific call is not available to
the animal (as in Fig. 1b). In blue monkeys, such a revised hy-
pothesis is supported by the fact that general alarm calls are not
often given in aerial predator situations but does not explain why
the general alarm call ‘pyow’ occurs frequently in terrestrial threat
situations (Fuller, 2013, p. 171), a semantic domain for which male
blue monkeys already possess a more informative alternative
(‘ant’). Moreover, the existence of the informativity principle for
animals needs to be empirically tested (Seyfarth & Cheney, 2016).

General Calls are the Negation of Specific Calls

Another variant can also be put forward when prediction (1) is
not observed that does not require the use of the informativity
principle but relies on alternative mechanisms. Variant 3 of
theoretical option 1 stipulates that general calls are the negation
of the specific alarm calls available in the repertoire of a given
animal: the semantics of general alarm calls is what remains of the
exclusion of the semantic extension of specific alarm calls (as in
Fig. 1c). For instance, in blue monkeys, ‘pyow’ could mean ‘not
‘katrain’’, and therefore excludes the situations in which ‘katrain’
can be specifically used. This theoretical variant would require
animals to possess a logical concept of negation. In certain species,
this variant may not be acceptable. For instance, studies on the
development of alarm calling in meerkats, Suricata suricatta,
suggest that predator-specific calls emerge later than general
alarm calls (Holl�en, Clutton-Brock, & Manser, 2008; Holl�en &
Manser, 2007). If general alarm calls are interpreted as the nega-
tion of specific alarm calls of the repertoire, it is not clear how they
could be used and understood when specific alarm calls are absent
from the vocal repertoire. One could then imagine that a given call
can incorporate a negative semantic component without being
obtained by combining a negation and a semantic element (e.g.
‘tall’ instead of ‘not short’).

The limitations of theoretical option 1 and its variants may call
for examination of the alternative theoretical option, i.e. that gen-
eral alarm calls are in fact specific alarm calls. Note that this
alternative theoretical option should not be considered as a unified
theory. Rather, it comprises several variants that have their own
rationale and history in the animal literature.

GENERAL ALARM CALLS ARE SPECIFIC ALARM CALLS

According to the alternative theoretical option (theoretical op-
tion 2), general alarm calls do not possess a ‘general alert’ seman-
tics. This view can take a diversity of forms. We outline three of
these below. Note that these variants are not mutually exclusive
and may depart from a diversity of theoretical sources.

General Calls Have an Imperative Meaning

One reason why general calls do not possess a general alert
semantics could be because they possess an imperative meaning.
For instance, the ‘pyow’ call produced by male blue monkeys could
more simply mean ‘look at me!’ or ‘look around!’. Similar in-
terpretations of the various specific alarm calls could take a similar
form (e.g. in male blue monkeys, ‘ant’ could mean ‘look down’ or
‘climb up’, ‘I am looking down’ or ‘I am about to climb up’; ‘katrain’
calls could mean ‘look up’ or ‘climb down’, ‘I am looking up’ or ‘I am
about to climb down’).

This theory is akin to the view of Owren, Rendall and colleagues
(Owren, Rendall, & Ryan, 2010; Rendall et al., 2009) and re-
elaborated by Scott-Phillips (2010). It stipulates that calls are
effective in animals because they exploit sensory biases or condi-
tioned responses in receivers.

Owren and Rendall's view on animal call meaning has been
weakened by a number of findings. First, animals can transfer
habituation from semantically equivalent information provided by
two structurally different acoustical signals. For example, Diana
monkeys, Cercopithecus diana, react less to leopard-associated
alarm calls when primed with a leopard growl than when primed
with a human voice, suggesting that they react to the predator that
causes the call utterance rather than the acoustic structure of the
call only (Seyfarth et al., 2010; Zuberbühler, 2000a). In addition, a
key prediction of this hypothesis is that animals should not have to
aggregate information from the context to determine how to react
to so-called ‘general’ alarm calls. However, animals do use
contextual cues to respond to general alarm calls. For example,
putty-nosed monkeys, Cercopithecus nictitans, react differently to a
general alarm call if modulated by the insertion of contextual cues
(i.e. eagle shrieks or the sounds of a tree falling) prior to the play-
back (Arnold & Zuberbühler, 2013). These two problems weaken
the idea that general alarm calls are functionally equivalent to
imperatives. However, theymay only weaken this view. Indeed, it is
perfectly possible to imagine a revised version of variant 1 of
theoretical option 2 that allows for the possibility that contextual
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cues shape the reaction to calls that are functionally equivalent to
imperatives. This, however, would not alter the meaning of the
calls, but would merely make the recipients' response conditional
on willingness to abide by the command conveyed by the call. This
represents an empirical conundrum that may make the idea that
alarm calls are functionally equivalent to imperatives difficult to
falsify.

General Calls Have a Deceptive Function

Another variant of theoretical option 2 is that general calls
possess a specific semantics and that their usage in abnormal or
seemingly inappropriate contexts reflects different signalling mo-
tivations from the caller. One clear example of this is the deceptive
use of alarm calls by capuchin monkeys, Cebus apella nigritus
(Wheeler, 2009) which produce alarm calls in feeding contexts to
distract conspecifics from food, and fork-tailed drongos, Dicrurus
adsimilis, which produce their own alarm calls ormimic other birds'
alarm calls to distract meerkats and babblers from their food items
(Flower, 2011). Deception by using alarm calls could also explain
why alarm calls can appear in nonpredatory contexts (e.g. inter-
and within-group aggression) as seen in vervet monkeys (Price
et al., 2015).

Yet variant 2 of theoretical option 2 should predict that any
specific alarm call could be produced to deter conspecifics from
feeding or neighbours from invading. This prediction is not sup-
ported in the case of capuchin monkeys, which appear to deceive
conspecifics only by using the terrestrial alarm calls, but not the
aerial ones (Wheeler, 2009).

General Calls are Misclassified Specific Calls

A last variant of theoretical option 2 is that general calls are
specific calls that have been misclassified. Sources of misclassifi-
cation could be intrinsic or extrinsic to the call itself. Intrinsic
misclassifications stem from including diverse acoustical calls
within one general call category and misconstruing their contexts
of usage. This could be the case in male blue monkeys (Fuller, 2013)
in which the ‘pyow’ acoustical structure varies between terrestrial
alarm contexts and other nonpredatory disturbances, and in-
tergrades between ‘pyow’ and ‘ant’ calls. This might also be the case
in titi monkeys, Callicebus nigrifrons, whose general alarm calls (‘B-
calls’) are acoustically different in predatory and nonpredatory
contexts, at least in females (Berthet, Neumann, Mesbahi, C€asar, &
Zuberbühler, 2018).

Misclassification could also come from extrinsic misclassifica-
tion or misunderstanding and mislabelling of all the attributes of
the context in which alarm calls are produced. The presence of
human observers may hinder predation upon the animals that are
being observed (Isbell, 1994) and alarm-calling circumstances are
therefore difficult to precisely assess. Other relevant features of
contexts eliciting alarm calls may also be omitted for more trivial
reasons, for example the perspective of a human observer may be
different from the animal's perspective and classification scheme
(Zuberbühler & Neumann, 2017).

This variant of theoretical option 2 calls for a more rigorous
examination of the (1) acoustical diversity within general alarm call
types and (2) all the potential features of events triggering alarm
calling that may be relevant for the callers.

CONCLUSION

The existence of calls that appear not specific to certain objects
or situations has constituted a problem for the functional referen-
tiality framework. However, as acknowledged by Wheeler and
Fischer (2012), the use of calls that are not context specific may
suggest sophisticated cognitive capabilities in animals.

In this article, we redefined general alarm calls and highlighted
that generality is a relative concept, with calls being more, or less,
general relative to one another. Then, using the concept of se-
mantics proposed by Schlenker, Chemla, Schel, et al. (2016), we
discussed the semantic status of nonspecific and general calls: we
formulated two mutually exclusive hypotheses on the nature of
general alarm calls, whose validity may vary from one species to
another on a case-to-case basis.

According to the first theoretical option, general alarm calls
possess a semantics that is that of a ‘general alert’. In the first
variant, the semantic domain of the general alarm call incorporates
the semantic domains of more specific calls. Since it often appears
that the general alarm call is not often produced in the context(s)
that elicit more specific alarm calls, a revised variant using the
informativity principle (Schlenker, Chemla, Schel, et al., 2016)
states that animals use the more specific alarm call available
whenever possible. However, this remains to be experimentally
tested. Finally, the last variant of this hypothesis is that general
alarm calls are the negation of more specific alarm calls.

The alternative hypothesis states that general alarm calls are not
genuinely general. The first variant is that so-called general alarm
calls are functionally equivalent to imperatives, and may be viable
for some animal species, potentially on a case-to-case basis. The
second variant suggests that general alarm calls are specific alarm
calls that are used deceptively, but it is puzzling why not all specific
alarm calls may be used deceptively in species where this phe-
nomenon has been described. Finally, the last variant proposes that
general alarm calls are specific alarm calls that have been mis-
classified and encourages more careful research on the acoustics of
general versus specific alarm calls, and on the details of their
contexts of occurrence.

We hope that our article will encourage more research on the
nature of general calls. This task will not only be interesting to
bioacousticians and researchers on language evolution but may
also help to reveal sophisticated cognitive abilities in animals, in
particular the ability to represent the various semantic domains
(and their potential overlap) and choose the most appropriate call
available in their repertoire.
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