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Anthropogenic Noise on Social Communication: 
The in Helmeted Guinea Fowl (Numida meleagris) 
as a Potential Model for Applied, Domestic, and 
Conservation Considerations

Perspective
In animal communication, signals are designed to stimulate the 

sensory systems of intended receivers [1-6]. It is assumed that signal 
structures reflect the action of selective forces and constraints that 
shape signal characteristics in a way to maximize signal efficiency 
in its ability to convey information to a receiver by drawing first 
its attention and by enhancing signal detection, discrimination and 
processing [5,7]. In order to convey information effectively through 
an ecologically complex environment, animals have to maximize the 
chance of being detected by social partners [8,9]. Since signals are 
used to mediate social interactions, it is important for receivers to  

 
perceive them in an accurate manner to further adopt appropriate 
behavioral responses [10]. Thus, detectability appears to be a 
critical feature for signal efficiency, which is possibly affected by 
the properties of the natural background scene in which signals 
are displayed. When the environment becomes too noisy, it may 
be difficult to discriminate the signal among levels of interference. 
A reduction in signal transmission, due to environmental noise, 
has been described in different sensory capacities, such as vision, 
[8,11,12] auditory [13], seismic [14], chemosensory [15] and 
electrical modalities.
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Abstract

Ambient noise has the ability to mask important aspects of social communication. Often overlooked in agricultural, domestic, or conservation 
studies, the impacts of environmental noise can mask important features of social communication that enable species to engage each other. Here, I 
discuss the concerns of anthropogenic noise on social communication, and use the helmeted guinea fowl (Numida meleagris) as a model species in both 
popular and institutional purposes for understanding the effects of artificial noise on communication.
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Figure 1: Schematic figure of likely environmental impacts on social signals in their response to environmental noise. The 
immediate impacts of 1) Interference, 2) Competition, and 3) Exploitation all have likely outcomes that persist in both the 
immediate and long- term outcomes for social communication.
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To overcome the masking effect of this type of environmental 
noise, signals must evolve a design component to compensate for 
complex noise; moreover, the receiver systems must then develop a 
mechanism to enhance the detection of these signals [16]. The effect 
of ambient noise on signal detection has recently been given much 
attention in the literature, especially in acoustic signals affected by 
urban noise [17-19]. For example, great tits (Parus major) increase 
the frequency pitch of their songs to prevent masking from human- -
induced noise [20]. Similarly, house finches (Carpodacus mexicanus) 
increase singing rates to overcome ambient noise in urbanized 
areas [21]. Thus, the efficiency of auditory communication may 
face interference from the competition induced by ambient 
anthropogenic noise, such as traffic, construction, conversations, 
and the reverberation of these sounds against artificial and natural 
structures. For the purposes of this Perspective, and as discussed 

throughout, Figure 1 outlines the likely scenarios of how signals are 
impacted by environmental noise, and some potential strategies 
employed when signaling against urban noise.

In visual signals, windblown vegetation generates various levels 
of environmental noise that has the potential to mask important 
visual motion. To a modest degree, faster wind conditions that 
increase the level of complexity in the visual field disrupt the 
ability for some species to detect signals. In the case of the jacky 
dragon (Amphibolurus muricatus), a native agamid to Australia, 
environmental noise is a challenge that has shaped dynamic 
social signals [22]. Despite this challenge, all social signals are still 
robustly designed to propagate across natural levels of induced 
visual noise when simulated against the movement of windblown 
vegetation [23,24]. In the jacky dragon, males produce a discrete 
visual territorial signal of a push- -up body rock.

Figure 2: Energetic trade- off between the number of push- up body rocks and entire bout duration in the jacky dragon (Amphibolurus 
muricatus). Longer bouts yielded more attention from rivals; however, lengthier displays may be potentially conspicuous to 
predators. The number of displays may be further constrained by an interaction between energetics and predations, and hence 
may cease at a maximum of five push- up body rocks. Consequently, bout duration and repetition is not open-  ended.

The display of this motor pattern is sequential, and male may 
produce one-to-five consecutive displays per sequence. From a 
review of sequential signals, Woo & Rieucau [23] found that the 
mean display length was 2.19 push up body rocks per bout. Selection 
for conspicuous signals is thus constrained by the detection of 
these movements by predators against the intent to attract mates 
for courtship and opponents during territorial conflict Figure 2.

The cost of signal production is energetic. In order to remain 
conspicuous against environmental noise or compensate for 
signal masking, species may engage in higher energetic demands. 
This may lead to signals being more costly, in terms of being more 
conspicuous to predators or less energetically efficiently, which 
individuals may become fatigued. Consequently, this weary state 
may create a more vulnerable state for the individual, as a target 
of predation [25], failed competition [26], or exhaustion [27]. In 
frogs and toads, it has been well documented that long and intense 
vocalizations during courtship are energetically costly to produce. 
The robustness of these signals is also highly correlated with body 
size and condition, which ultimately produces honest signals about 
mate quality.

The auditory range of these signals must still be discrete to 
identify conspecifics in an arena where communicative signals 
overlap with environmental noise, yet also distinct enough to make 
select individuals more attractive and conspicuous in comparison 
to their rivals. Likewise, in many avian species, those with higher 
metabolic rates associated with frequent or lengthy bird song, tend 
to have lower song outputs. Thus, the cost of honest vocalizations is 
energetically constrained.

Attenuation of various kinds of vocalizations across contrasting 
environments may inhibit successful communication. The energetic 
demand for production to overcome signal interference and 
masking is only one factor, whereas conditions of the environment 
may also absorb vocalizations produced for social communication 
[28]. This occurs across in situ habitats where selective evolutionary 
pressures likely shaped the signaler- -receiver dynamic. However, 
in urban environments, novel noise, such as automobile and 
pedestrian traffic, may create overlapping signals. In these 
instances, noise pollution may radically alter natural behavior. 
For example, in mouse eared bats (Myotis myotis), extensive noise 
that impacts social communication deters individual from typical 
cooperative foraging.
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In a scenario where urbanization has encroached on natural 
habitat, species begin to compete against the challenge of 
anthropogenic noise. Species with the best chance of survival have 
a behavioral repertoire that is plastic, and capable of adapting to 
dynamic environments as conditions change [29]. Some species 
may adjust their vocalizations to avoid interference or masking 
through competition, and other adapt more successfully in 
adjusting their calls. In noisy minors (Manorina melanocephala), 
individuals may adjust their alarms calls according the level of 
auditory disturbance [29,30]. Modulating calls has also been seen 
in other urban dwelling species, such as European blackbirds 
Turdus merula; [32] and robins Erithacus rubecula; [33]. Despite 
the functional adaptive capacity to adjust vocalizations based on 
environmental noise, there have also been suggestions that species 
could effectively use the environment to enhance certain kinds of 
signals for social communication [34,35].

Helmeted guinea fowl (Numida meleagris) are a common 
species of the order Galliformes found in southern Sahara Africa, 
but has been widely introduced to places in South America, 
Europe, Asia, and North America (IUCB, 2008). Many studies have 
focused on the guinea fowl in its native African range [36-39] 
resistance to certain parasites [40], and use as food for nutrition 
[41,42] little research has focused on the behavior of these social 
organisms. Commonly maintained on rural farms as a biological 
alarm system [43], the helmeted guinea produces alarm calls that 
tend to instigate the mimicked vocalizations in their conspecifics 
[44,45]. When threatened, one individual will begin the call, which 
will elicit the calls of all members of the social group [45]. As such, 
this species has become a popular domestic animal to maintain 
both commercial, to protect personal interests, and personally for 
collectors who are invested in their auditory attributes.

Although helmeted guinea fowl have sustained the success 
of popularity and sustainability through zoological institutions 
and personal collections, they remain an exemplary model for 
understanding how species may adapt behavioral attributes to 
the onset of anthropogenic interferences. Few well- -documented 
species have been able to thrive under both domestic and various 
captive conditions that favor maintaining a colony for permanence. 
Hence, N. meleagris maintains a status that allows them to be 
popular for collections, yet a model species for both captive an in 
situ species that need to negotiate anthropogenic noise in order to 
continue to communicate with conspecifics.

The masking of important aspects of social communication by 
environmental noise can be overlooked during both agricultural 
and conservation efforts. For example, in the application of domestic 
livestock welfare, [46] found that derailment of social behaviors 
interfere with vertical, horizontal, and oblique interactions with 
conspecifics, and thus alters the human- animal interaction 
responsiveness across the herd. In conservation efforts, [47] found 
anthropogenic noise indeed influences the behavior of captive 
species, both in a positive an negative manner. However, their study 
noted that is important to consider the impacts of the artifacts of 

ambient noise that may influence the perception of behavior to 
public patrons.

[17] make a strong point, particularly for the plethora of avian 
species found in urban environments, which they clearly must 
adjust to the constraints of signaling demands in order to continue 
social engagement. The inability to effectively communicate would 
surrender their ability to sociality is an important and dynamic 
feature of welfare and husbandry that must be considered for 
animals in captivity. So imagine, for example, that a social species 
was hampered from communicating with conspecifics that have 
been sympatrically isolated from their genetic cohort. Yet, this 
species faces a new challenge of maintain physiological constraints 
to continue social communication where anthropogenic elements 
interfere with their transmission. There is good evidence to 
support that the evolution of cultural transmission surpasses 
the rate of natural selection [48]; thus species need to adapt and 
impart this physiologically able, yet social plastic behavior to future 
offspring. There is clear evidence that social species in an urban has 
managed to adapt to the conditions, both as an r-selected species, 
yet maintain social communication. The house sparrow Passer 
domesticus; [49] and European rock dove Columba livia; [50], for 
example, have championed the ability to be artificially translocated 
from their natural ecological envelope, and thrive in a new 
environment. Hence, these species maintain the known qualities of 
generalists physiologically and behaviorally.

It is important that caretakers of animals in captivity, for both 
domestic and conservation purposes, acknowledge that there 
are conditions like anthropongenic noise that may influence 
natural behaviors. The indicators may be subtle, yet important 
for guiding how an individual may engage conspecifics and any 
human caretakers on sustainability, and thus may influence how 
to progress with fruition. In maintaining captive populations for 
various purposes, it is important to understand how the subtle 
aspects of a behavioral repertoire may greatly influence general 
behavior. Thus, studies on social behavior may enable caretakers 
of captive populations to consider how sociality is fundamentally 
important for generating social interactions.
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