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Abstract  The aims of this research were (1) to provide a description of spurfowl Pternistis spp. calls 
and their social context; (2) to describe the divergence of advertisement calls; and (3) to appropri-
ate 23 spurfowl species to homologous sound groups which have been synthesized with recognized 
monophyletic groups within Pternistis spurfowls. Sound group partitioning was primarily based on 
male advertisement calls. A total of 218 recordings (rendering ~300 identifiable calls) were analyzed 
covering 22 out of 23 spurfowl species in Africa. One species was assessed from written accounts. The 
repertoire size per spurfowl varies between 7 and 11 calls. Spurfowl calls were arranged into three 
broad categories including (1) advertisement calls; (2) maintenance calls including distress calls, juve-
nile whining (“mews”), cheeps and comfort calls; and (3) male-female and female-offspring bonding 
calls. Spurfowl species were set out in eight sound groups of which five were more or less congruent 
with the monophyletic groups of Hall (1963), but sound groups produced more partitioning as Hall 
described only five groups relevant to Pternistis spp. The divergence of advertisement calls appar-
ently minimizes hybridization between sympatric species but the “genetic distance” between spurfowl 
species is relatively small causing hybridization among spurfowl species. Despite the vocalizations of 
Hartlaub’s Spurfowl (P. hartlaubi) differing significantly from the rest of the spurfowls, sound analy-
ses suggest that it remains within Pternistis. 

Keywords  homologous sound groups, vocal behavior, divergence, phylogeny, Pternistis, 
vocal structure

Introduction 

Hall (1963) regarded all spurfowls and francolins as one 
genus (Francolinus) (Order: Galliformes, Family: Pha-
sianidae). However, the phylogeny of the “francolins” 
(sensu Francolinus) has been overhauled by Crowe et al. 
(1992) and supported by Bloomer and Crowe (1998), 
who based their evidence on morpho-behavioral and 
DNA analysis, dividing it into two clades, the franco-

lins (Francolinus, Dendroperdix, Scleroptila, Peliperdix) 
and spurfowls (Pternistis) (also see Little and Crowe, 
2011). This split was also supported by syringeal stud-
ies that demonstrate differences between the two clades 
(Mandiwana-Neudani et al., 2011). Pternistis spurfowls 
fall within five of Hall’s (1963) putative monophyletic 
groups that include the vermiculated, bare-throated, 
scaly and Montane groups. Furthermore, the vermicu-
lated group was divided into a northern and southern 
vermiculated group. 

Few published data exist on the vocal behavior of 
Pternistis. Apart from Hartlaub’s Spurfowl (P. hartlaubi) 
(Komen, 1987), one or two calls have been described for 
each species of Pternistis in standard reference books 
(e.g. Madge and McGowan, 2002; Hockey et al., 2005; 
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Little and Crowe, 2011). Milstein and Wolff (1987) 
compared one or two calls of spurfowls (Pternistis) with 
francolin calls (Dendroperdix, Peliperdix and Scleroptil-
ia) and came to a valid conclusion that francolins make 
tonal whistles while spurfowls produce atonal raucous 
calls. 

Generally, sounds are important for distinguishing 
spurfowl species in the wild and also for separating 
spurfowls taxonomically from closely related species, 
such as the francolins, because the clades require dif-
ferent conservation measures (Milstein and Wolff, 
1987). In South Africa it is not uncommon to find five 
spurfowl and francolin species living together on the 
same farm in close proximity (300–2000 ha) (J.H. van 
Niekerk, unpublished). Furthermore, spurfowls are 
actively hunted in Africa (Viljoen, 2005), and calls can 
therefore also be used to entice spurfowl responses by 
using sound-playbacks for management purposes, such 
as locating territories, sexing, and determining densi-
ties and habitat preferences (cf. Wolff, 1978; Little and 
Crowe, 1992; Fuller et al., 2012; van Niekerk, 2012). 

Theoretically, sound divergence occurs as a result of 
sound barriers that evolved to limit hybridization be-
tween sympatric populations and serve as a pre-zygotic 
mechanism (cf. Newton, 2003; Seddon, 2005; Seddon 
and Tobias, 2007; Catchpole and Slater, 2008; Seddon 
et al., 2008; Deregnaucourt, 2010). Among spurfowls, 
there are at least nine species that live in a sympat-
ric bio-geographical relationship with each other (cf. 
Madge and McGowan, 2002) rendering the divergence 
of advertisement calls an important hypothesis to pur-
sue (Deregnaucourt, 2010). Sound divergence should 
be especially possible to non-passerines where calls are 
not learnt, as in passerines, but are under genetic con-
trol (Harris, 1970; Fleischer and Rothstein, 1988).

The aims of this research were (1) to provide a de-
tailed description of spurfowl calls and their social 
context; (2) to describe the divergence of advertise-
ment calls; and (3) to appropriate spurfowl species to 
homologous sound groups based primarily on male 
advertisement calls and correlated with the recognized 
monophyletic groups. 

Methods

Of the 23 spurfowl species in Africa, six occur in south-
ern Africa (Hockey et al., 2005; Little and Crowe, 2011), 
and these were observed with the aid of binoculars in 
the field from 2002 to 2012 to understand each call in a 

social context (Table 1). Nahan’s Partridge (Ptilopachus 
nahani), previously regarded as a spurfowl (Sinclair and 
Ryan, 2003; Fuller et al., 2012), is no longer a spurfowl 
and is therefore excluded from Table 1 (Crowe, 2010). 
The sound recordings made by the author were under-
taken during research for published papers, but most 
calls have not yet been published (van Niekerk et al., 
2009; van Niekerk, 2004, 2010, 2011, 2012). Of particu-
lar importance is that the social context of calls (group 
size, courtship behavior, care of offspring and stress-
ful situations), and the responses of conspecifics, were 
noted during natural calls/sound-playbacks. 

All the species occurring in southern Africa listed in 
Table 1 (south of the Cunene, Okavango and Zambezi 
Rivers) were enticed with sound-playbacks that had 
been pre-recorded at the locality where the birds were 
observed. Similar calls from different individuals but on 
different tracks were used during playbacks. The target 
spurfowls were approached on foot and from a vehicle. 
When the latter was used the vehicle was brought to a 
standstill by switching it off. Males were differentiated 
by noting the spurs on their legs. A period of 5 minutes 
(encompassing playback time) was allowed for spur-
fowls to respond during or just after every playback. As 
the spurfowls responded they were watched with a pair 
of binoculars to note general behavior and to differenti-
ate between different spurfowls calling. The distances 
between the target bird(s) and the recorder or sound-
playback device and the bird(s) were 1–5 m for feeding 
and male-female bonding calls, 20–30 m for alarm calls 
and 25–35 m for advertisement and other loud calls, 
such as distress calls. Two Sony recorders (ICD-BX800) 
were used, one for sound-playback and another for re-
cording purposes. The recorders were held/placed about 
1 m above ground level and were often left in that posi-
tion for one hour of recording but during traversing the 
instruments embedded microphone was pointed in the 
direction of spurfowls.

A relative assessment of volume was also described. 
This was based mainly on the southern African field 
studies but a relative assessment could also be assessed 
where different calls were recorded simultaneously on 
one soundtrack for species occurring in the rest of Af-
rica. Volumes of the southern African species was iden-
tified as either low (~50–65 dB), medium (~65–95 dB) 
or high (~95–120 dB), mainly based on general sound 
level recordings made with the aid of a Lutron SL-4013 
meter at 25–35 m from the bird rather than direct vol-
ume (dB) readings from Raven Pro 1.4.  However, long 
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exposure to many species in the field provided the au-
thor with a good basis to arrange the different calls into 
relative volume categories.

Table 1 also shows the calls that were obtained from 
other sources, comprising those spurfowl calls that were 
available for species occurring in the rest of Africa. This 
material was augmented with call and behavioral de-
scriptions from the existing literature (e.g. Madge and 

McGowan, 2002; Hockey et al., 2005).  All the calls used 
for the outgroup analysis were obtained from www.
xeno-canto.org.

Spectrogram analysis

Calls were imported to Raven Pro 1.4 to visualize spec-
trograms for comparative analysis. Spectrogram param-

Table 1  List with Pternistis spurfowls and calls assessed, source of information and time spent observing southern African spurfowls 
species during fieldwork

Species Number of recordings 
assessed and time spent 

observing southern 
African spurfowls

Source (and locality coordinates in the case of southern 
African spurfowls)

Scaly Spurfowl (P. squamatus) 7 Macaulay Library (Cornell Lab of Ornithology)
British Library of Wildlife Sounds, www.xeno-canto.org

Ahanta Spurfowl (P. ahantensis) 13 Macaulay Library (Cornell Lab of Ornithology)
British Library of Wildlife Sounds, www.xeno-canto.org

Grey-striped Spurfowl (P. griseotriatus) 9 Macaulay Library (Cornell Lab of Ornithology)
British Library of Wildlife Sounds

Hartlaub’s Spurfowl (P.  hartlaubi) 5 (2 hours) Fieldwork (Waterberg National Park)

Double-spurred Spurfowl (P.  bicalcaratus) 16 Macaulay Library (Cornell Lab of Ornithology)
British Library of Wildlife Sounds, www.xeno-canto.org

Heuglin’s Spurfowl (P.  icterorhynchus) 4 Macaulay Library (Cornell Lab of Ornithology)
British Library of Wildlife Sounds, www.xeno-canto.org

Clapperton’s Spurfowl (P.  clappertoni) 2 British Library of Wildlife Sounds

Harwood’s Spurfowl (P.  harwoodi) 4 British Library of Wildlife Sounds, www.xeno-canto.org

Hildebrandt’s Spurfowl (P.  hildebrandti) 8 Macaulay Library (Cornell Lab of Ornithology)
British Library of Wildlife Sounds

Jackson’s Spurfowl (P.  jacksoni) 0 See Madge & McGowan (2002)

Handsome Spurfowl (P. nobilis) 2 British Library of Wildlife Sounds, www.xeno-canto.org

Mount Cameroon Spurfowl (P.  camerunensis) 3 British Library of Wildlife Sounds

Swierstra’s Spurfowl (P.  swierstrai) 1 Mills (2007)

Chestnut-naped Spurfowl (P.  castaneicollis) 2 British Library of Wildlife Sounds, www.xeno-canto.org

Erckel’s Spurfowl (P.  erckelii) 6 Macaulay Library (Cornell Lab of Ornithology)
British Library of Wildlife Sounds, www.xeno-canto.org

Djibouti Spurfowl (P.  ochropectus) 8 World Pheasant Association

Red-billed Spurfowl (P.  adspersus) 30 (40 hours) Fieldwork (Molopo Game Reserve 25°47′15″S, 22°53′04″E 
and Waterberg National Park 20°20′41″S, 17°23′29″E)

Cape Spurfowl (P.  capensis) 35 (16 hours) Fieldwork (Kirstenbosch Botanical Gardens 33°56′09″S, 
18°24′30″E and West Coast National Park 33°09′42″S, 
18°09′08″E)

Natal Spurfowl (P.  natalensis) 20 (100 hours) Fieldwork (Borakalalo National Park 25°08′16″S, 
27°50′41″E)

Yellow-necked Spurfowl (P.  leucoscepus) 4 Macaulay Library (Cornell Lab of Ornithology)

Grey-breasted Spurfowl (P. rufopictus) 4 British Library of Wildlife Sounds

Red-necked Spurfowl (P.  afer) 20 (100 hours) Fieldwork (Boknes 33°40′18″S, 26°40′59″E)

Swainson’s Spurfowl (P.  swainsonii) 15 (100 hours) Fieldwork (Borakalalo National Park)
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eters were fixed at sample size = 256, overlap = 50%, 
time grid spacing = 128 and discrete Fourier trans-
formation = 256. A Hanning window type was used 
(Charif et al., 2010). The sampling rate for the southern 
African birds was 44.10 kHz. The syllable (Fig. 1) was 
used as the basic unit for sound/statistical comparison 
between call types. 

Selection of spectrogram measurements to 
describe calls

Six standard spectrogram measurements were selected 
(Raven Pro 1.4, Charif et al., 2010) which were deemed 
important to differentiate between  high- and low-
intensity guttural crows and between alarm calls on the 
ground and during flight, including (1) duration of call 
(seconds), (2) delta time of syllable (length of syllable 
measured in seconds), (3) high frequencies (kHz), (4) 
low frequencies (kHz), (5) delta frequencies (bandwidth 
in kHz), and (6) centre frequencies (kHz). The selection 
boxes which were drawn around syllables (function 
in Raven Pro 1.4) to determine spectrogram measure-
ments (Fig. 1) were done simultaneously with audible 
sound in order to standardize the demarcation of fre-
quency bandwidth (vertical measurements in kHz) and 
duration (horizontal measurements in seconds), that is 
to limit the blank areas (no tracings) within the selec-
tion boxes (cf. Erbe and King, 2008 and A. Warde in 
litt.). In addition, means and standard variation statis-
tics were provided (Table 2). 

An element is part of a syllable, for example “kowaak” 
is one syllable but part of the syllable starts with a low 
frequency but ends with a higher frequency (upsweep). 
The low and high frequencies form two elements of the 
same syllable (Fig. 1). 

Differentiation between crows and non-crows

A loud advertisement crow was designated to one of 
two crow types that produced either (1) guttural syl-
lables which was sometimes mixed with tonal syllables 
and (2) squelching syllables, which were often mixed 
with laughing syllables (Table 3). Where more than one 
of these crow types occurred in one call, the dominant 
one (> 50% of the call duration) was used for designa-
tion to one of the crow types. 

Conversely, a non-crow call was mainly tonal (Table 
3), and generally possessed a horizontal solid spec-
trogram texture (narrower frequency bandwidth that 
possessed fewer harmonics) as against the vertically ori-
ented blurry-perforated texture of all the crow calls. 

Sound groups

A sound group is two or more species that share sound 
characteristics (e.g. homology of spectrogram structure 
as in Fig. 1), or a single species with unique characteris-
tics that set it apart from the rest of the spurfowls based 
on a coherent systematic approach (cf. Newton, 2003). 
Sound groups were mainly restricted to loud advertise-
ment calls that address one of the aims of this paper 
that these calls diverged more than other call categories 
(cf. Deregnaucourt, 2010). Where species also possessed 
duets as advertisement calls (n = 4), the non-duet 
advertisement calls were used as the primary call for 
sound group partitioning since all other species (~19) 
possessed the latter and not a duet (Table 3). However, 
partitioning below the crow types (i.e. guttural, squelch, 
and guttural with tonal elements) was also conducted 
(see sound groups) based on non-crow advertisement 
calls (Table 3). Sister species refer to species that share 

Fig. 1  Measurement of spectrograms: a = duration of call, b = syllable, c = element of a syllable, d = harmonic, e = duration of syl-
lable, 1 = selection box around a syllable to determine frequency bandwidth and duration
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an immediate ancestor not shared with another closely 
related species (cf. Newton, 2003). 

Hall’s groups were used as a “platform” from which 
congruence or incongruence between her groups and 
sound groups was determined (Table 3). These groups 
were also used by Madge and McGowan (2002) and 
are regarded as the most comprehensive (partitioning 
all species) treatment available. Having done this, the 
sound groups were synthesized with morphological and 
bio-geographical criteria and a limited DNA compo-
nent added by Bloomer and Crowe (1998). A selection 
of outgroup species was chosen from the studies of 
Kimball et al. (2011) to identify primitive sound char-
acter states and polarity.

Results

A total of 218 recordings (rendering ~300 identifiable 
calls) were analyzed covering 22 of the 23 spurfowl 
species in Africa (Table 1). No direct recordings could 
be found for Jackson’s Spurfowl (P. jacksoni) but a de-
scription of its call was given by Madge and McGowan 
(2002). Spurfowl calls were classified into at least three 
broad categories: (1) advertisement, (2) maintenance 
and (3) bonding calls.

Category 1: Advertisement calls

This category consists of advertisement crows (Fig. 2) 
and advertisement calls without crows (Table 3). In 
all the southern African species as well as the Djibouti 

Spurfowl (P. ochropectus), these advertisement calls are 
territorial calls (M. Crainger, in litt.). In other words, 
males demarcate territories from which other males are 
kept out but also attract females (cf. van Niekerk, 2009, 
2011; J.H. van Niekerk, unpublished). 

High-intensity guttural crows 

This loud call is a drawn-out, guttural, atonal crow 
(“kowaak”) with three to four similar syllables in terms 
of volume, length of syllable and pitch, in succession in 
one call (Figs. 2 and 3, and Table 3). High-intensity gut-
tural crows consist of two sound groups: 

(1) the bare-throated guttural group (Fig. 2) that 
invariably turn their heads vertically upwards to inflate 
their bare throats during the loud advertisement crow 
to maximize their presence visually and vocally. Sky-
pointing was not observed during the low-intensity 
guttural crows (see later). Young bare-throated spurfowl 
males of Red-necked (P. afer) and Swainson’s Spurfowls 
only start crowing when the red coloration appears on 
their throats. Swainson’s and Red-necked Spurfowls are 
sister species and could be retained as such (Bloomer 
and Crowe, 1998) and; 

(2) the vermiculated guttural group that possess 
fully-feathered throats with an upsweep syllable in all 
cases (Table 3, Figs. 2 and 3). The sky-pointing behav-
ior of the bare-throated spurfowls was not recorded 
in the fully-feathered throated spurfowls (Madge and 
McGowan, 2002). These two sound groups have simi-
lar sound structures but based on the studies of Hall 

Table 2  Comparative statistics of crows and alarm calls found in Pternistis spurfowls, deployed against six spectrogram measure-
ments

High intensity 
guttural crow

Low intensity crow Alarm call on ground Alarm call in flight

Total number of calls analyzed (species) 18 
(P. swainsonii, P. 

afer, P. adspersus, P. 
rufopictus, 

P. leucoscepus)

13 
(P. swainsonii, P. 

afer, P. capensis, P. 
natalensis, P. erckelii, 

P. bicalcaratus, 
P. leucoscepus, P. 

squamatus)

14 
(P. swainsonii, P. 

afer, P. adspersus, P. 
capensis, P. natalensis, P. 
erckelii, P. leucoscepus, 

P. hildebrandti, P. 
ochropectus)

8 
(P. swainsonii, P. 
afer, P. adspersus, 

P. capensis, P. 
natalensis)

Spectrogram measurements

Mean duration of call (and SD) 4.17 (1.57) 1.80 (0.6) 3 (0) 3.4 (0)

Mean delta time of syllable (and SD) 0.52 (0.18) 0.56 (0.19) 0.116 (0.04) 0.169 (0.05)

Mean high frequency (kHz) (and SD) 5527.95 (1484.05) 4214.87 (2020.79) 5125.34 (1758.4) 5810.52 (2516.53)

Mean low frequency (kHz) (and SD) 944.14 (265.2) 772.98 (500.96) 1140.39 (390.57) 1044.76 (305.51)

Mean delta frequency (kHz) (and SD) 4432.96 (1617.0) 3368.3 (1881.2) 3984.9 (2061.34) 4771.4 (2695.5)

Mean central frequency (kHz) (and SD) 2270.53 (865.89) 1559.25 (700.51) 2582.33 (313.91) 2491.2 (422.55)
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Fig. 2  Divergence of loud advertisement crows of Pternistsis 
spurfowls deployed in eight recognizable sound groups. Col-
ored blocks correspond with sound groups in Table 3. Dotted 
line = unresolved.

(1963) and Madge and McGowan (2002), which placed 
these spurfowls into two different groups (Table 3), 
partitioning of the two sound groups of Hall was not in 
conflict with the groups and was retained as such. These 
two groups form sister sound groups. 

Squelching crows

These spurfowls (Fig. 4, Tables 3) have a much-accentu-
ated loud sharp squelching crow without a pronounced 
upsweep shape in the syllable as is often the case with 
the guttural or low-intensity guttural crows. Five sound 
groups emerged (Fig. 2): 

(1) the Montane squelching group including the 
Grey-striped (P. griseostriatus) and Hardwood’s (P. 
hardwoodi) Spurfowls that utter a series of monoto-
nous, broad frequency bandwidth, squelching syllables, 
and Handsome (P. nobilis) and Swierstrai (P. swierstrai) 
Spurfowls that utter frequency-modulated, two-or-
three syllable, squelch crows (Fig. 4); 

(2) secondly, the chorus squelching group consisting 
of Hildebrandt (P. hildebrandti), Natal (P. natalensis) 
and Red-billed (P. adspersus) Spurfowls. Natal and Hil-
debrandt’s Spurfowls are sister species and were re-
tained as such (Bloomer and Crowe, 1998). Among this 
sound group a number of close-by conspecific males 
invariably respond, which results in a chorus sound 
with multiple short squelching syllables, or otherwise 
also described as cacophonies. These calls were often re-
peated continuously for 20–30 min just before roosting 

Fig. 3  High-intensity guttural crows of Pternistis spurfowls visualized on spectrograms. The black curve on the graph shows an up-
sweep tendency of the syllable (from low to higher frequency). Note the distinctive vertically oriented blurry-perforated texture. 
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by Natal and Red-billed Spurfowls.; 
(3) the scaly tonal group consisting of Scaly (P. squa-

matus) and Ahanta (P. ahantensis) Spurfowls which 
have the squelching syllable, and in addition both utter 
duets with tonal syllables and the Scaly Spurfowl pos-
sesses an advertisement call with tonal syllables (Table 
3, Figs. 5 and 6); 

(4) the Montane laughing group consists of Djibouti 
and Erckel’s Spurfowls (Fig. 7, Table 3). Their calls start 
with a squelching crow but most of the call is domi-
nated (duration) with a series of clearly uttered, single 
staccato-type laughter notes. These two spurfowls are 
closest relatives and were retained as such (Madge and 
McGowan, 2002) and; 

(5) the Hartlaub’s Spurfowl squelching duet group 
with only the one species as the name indicates (Fig. 
5). This species is unique in the sense that it is the only 
spurfowl that utters a duet crow without a male-only 
crow. Furthermore, Tables 4 and 5 show the call reper-
toires and similarity coefficient (2 X calls shared by two 

species/total calls of both species) between all spurfowl 
species in southern Africa based on sound characteris-
tics (also see Table 3 for differences with spurfowls in 
the rest of Africa). The Hartlaub’s Spurfowl is the least 
similar to any other spurfowl (comparing similarity 
coefficients between Hartlaub’s and the rest of the spur-
fowls, ANOVA: F = 120.05, df

1,13
, p < 0.01). The similar-

ity coefficient between all spurfowls, setting aside Hart-
laub’s Spurfowl, varies from 0.56–0.82 (χ2 = 13.8, df

1,14
, 

p > 0.05) whereas the similarity coefficient between 
Hartlaub’s Spurfowl and the rest varies from 0.13–0.18. 
Tonal-guttural crows 

One sound group, the tonal-guttural crow group 
(Fig. 2), was formed that includes Cape and Mount 
Cameroon Spurfowls. These loud crows retain the basic 
shape of a crow, such as uttered by the bare-throated 
spurfowls, with an upsweep shape (Fig. 8), but they 
contain clear tonal elements mixed with guttural ele-
ments (Tables 3). However, Cape Spurfowl also uttered 
this call without any guttural elements (n = 3). On a 

Fig. 4  Squelching crows of Pternistis spurfowls visualized as spectrograms. Note the laughing syllables (“ha-ha-ha”) in Red-billed 
Spurfowls (P. adspersus) but they do not dominate the call in terms of duration. The squelching crows of Ahanta (P. ahantensis) and 
Handsome (P. nobils) Spurfowls have two syllables hence the onomatopoeic labelling of the squelching notes (“kee” and “kweek”).
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secondary level, these species also share tonal advertise-
ment calls without crow elements (Table 3). 

Low-intensity guttural crows

These low-intensity, medium-loud (but often low-vol-
ume) crows have broad frequency bandwidths, strong 
upsweep syllable shapes and a strong propensity toward 
harmonics on the spectrogram (Fig. 9, Tables 2 and 3). 
Low-intensity guttural crows allowed minimal leverage 
for partitioning among species due to their homolo-
gous structure throughout the genus. This low-intensity 
guttural crows differed significantly in terms of spec-
trogram measurements compared to high-intensity 
guttural crows (t = 2.34, df

1,9
 = 75, p = 0.033, Table 2). 

Among the southern African spurfowls these calls were 
uttered by males, mainly when they detected females 
nearby during breeding; say 20–30 m away. This call 
was often uttered by the male chasing the female and 
was a prelude to courtship behavior. 

Category 2: Maintenance calls

As expected, it was not possible to delimitate species, 
sound or species groups within the scope of mainte-
nance calls as there is no profoundly intrinsic logic 
behind why these calls would have been subjected to 
sexual selection pressures like male advertisement calls 
(cf. Newton, 2003). 

Distress calls

Distress calls consist of two variations of the same call 
and both are loud calls (Figs. 10 and 11). Based on the 
selected spectrogram measurements (see Table 2) the 
difference between the alarm calls on the ground and 
the flight alarm calls was found to be non-significant 
(t = 1.268, df = 7, p = 0.245). However, flight calls 
were uttered at a faster mean rate of 4.1 syllables/sec-
ond (n = 5, SD = 1.38, range = 2.5–5.5) producing a 
“kwara-kwara-kwara” sound effect and ground calls 

Fig. 5  Duets by Pternistis spurfowls visualized as spectrograms
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were slower at 1.47 syllables/second (n = 9, SD = 0.72, 
range = 0.57–2.6) (ANOVA: F = 22.67, df

1,12
, p < 0.01). 

The alarm call on the ground was a high-volume 
call with a broad frequency bandwidth that produces 
harmonics, but with a very short syllable (Table 2 and 
Fig. 10). This homologous call was recorded in at least 
15 spurfowl species across Africa. It is a cluck (“chit-
chit”) call often heard when the bird encounters an 
intruder such as a dog, human, rabbit or mongoose 
nearby. Some species, such as Red-billed and Natal 
Spurfowls, varied the number of clucks per call but the 
sound was otherwise homologous.  

The flight alarm call was a high-volume call with a 
broad frequency bandwidth that produces harmonics 
(Fig. 11 and Tables 2 and 3). Flight calls were uttered 
when the bird was disturbed on the ground to a point 
where it fled, making the call during flight.

Cheep calls by chicks

The cheep call was a medium-loud short cheep with 
a typical arrow-head shape when visualized as a spec-
trogram (Fig. 12, Table 3). These chick calls were low 
volume, with a narrow frequency bandwidth with no 
harmonics. The cheeps were homologous for all spur-
fowl species recorded in South Africa and also recorded 
in Ahanta and Djibouti Spurfowls and are expected to 
be representative of most spurfowls in the rest of Africa. 
It is unknown if they are used by Hartlaub’s Spurfowl. 
The cheeps were typically uttered when the mother and 
chicks were on the move and the chicks became tem-
porarily isolated from the covey. In all southern African 
spurfowls, except Hartlaub’s Spurfowl, the mother is 
the sole caretaker of her offspring (Komen, 1987; van 
Niekerk et al., 2009; J.H. van Niekerk, unpublished).  

Fig. 6  Advertisement calls of Pternistis spurfowls without crows visualized as spectrograms with tonal qualities. a = lower frequency 
syllables than crows with narrow frequency bandwidth. Note the horizontally oriented structure of the notes which is a solid texture 
and not perforated as it is with crows.
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Table 4  Arrangement of the southern Africa spurfowls Pternistis according to similar sound characteristics

　 Swainson’s 
Spurfowl 

(P. swainsonii)

Red-necked 
Spurfowl 
(P. afer)

Red-billed 
Spurfowl 

(P. adspersus)

Cape 
Spurfowl 

(P. capensis)

Natal Spurfowl 
(P. natalensis)

Hartlaub’s 
Spurfowl 

(P. hartlaubi)

High intensity gutural crow X X X

Low intensity crow X X X X X

Tonal-guttural X

Cape Spurfowl territorial call (tonal crow) X X

Natal/Red-billed Spurfowl territorial 
(Squelching crow)

X X

Hartlaub’s Spurfowl male display call 
(“Were wero”, see Komen, 1987)

X

Duet X

Cacophony X X

Whining (mew) X X X X X X

Female whining (mew) X X

Flight alarm (distress call) X X X X X X

Hartaub’s Spurfowl, flight alarm (distress call) X

Alarm on ground (distress call) X X X X X ?

Cheeps X X X X X ?

Swainson’s Spurfowl, mother warning call X

Red-throated Spurfowl, mother warning call X

Cape Spurfowl, mother warning call X

Red-billed Spurfowl, female call male 
(separation call)

X

Cape spurfowl, male call female (separation call) X

Cape Spurfowl, female call male (separation call) X

Hartlaub’s Spurfowl (separation call) X

Tonal element X

Guttural element X X X X X

Laughter element X

Squelching element 　 　 X 　 X X

Whining (“mew”) calls by juveniles

The medium-loud mew (whining) call is homologous 
throughout the genus that allowed no partitioning (Fig. 
13). This call was found in all the spurfowls of south-
ern Africa but also in spurfowl species in the rest of 
Africa, such as Djibouti and Yellow-necked Spurfowls 

(see Table 3). This call was of medium volume, narrow 
frequency bandwidth usually without harmonics with 
long syllables. It was uttered by sub-adults that had be-
come detached from the family covey, say temporarily 
by about 3–5 m, and had been rejected by their moth-
ers, or by sub-adults that were pecked by an adult male 
(also see van Niekerk, 1983). 

Table 5  Similarity coefficient between southern African spurfowl Pternistis calls based on the sounds in Table 4

Swainson’s Spurfowl 
(P. swainsonii)

Red-necked 
Spurfowl (P. afer)

Red-billed Spurfowl 
(P. adspersus)

Cape Spurfowl 
(P. capensis)

Natal Spurfowl
 (P. natalensis)

Hartlaub’s Spurfowl 
(P. hartlaubi)

Swainson’s Spurfowl 0.82 0.63 0.57 0.66 0.17

Red-necked Spurfowl 0.57 0.70 0.70 0.18

Red-billed Spurfowl 0.56 0.81 0.13

Cape Spurfowl 0.56 0.14

Natal Spurfowl 　 0.17
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Fig. 7  High-intensity squelching crows with laughter syllables uttered by Erckel’s (P. erckelii) and Djibouti (P. ochropectus) Spurfowls 
visualized as spectrograms. a = dominating laughter syllables in both calls. Both calls start with a squelching syllable.

Fig. 8  Tonal-guttural calls by Cape (P. capensis) and Cameroon (P. camerunensis) Spurfowls visualized as spectrograms. Note upsweep 
shape of syllable and the two elements (selection boxes) of the upsweep syllable in P. capensis.  a = tonal element of syllable (narrower 
frequency bandwidth), b = guttural element of syllable (vertically oriented with a perforated-smudged texture).

Feeding calls (comfort calls)

Cape, Natal and Red-billed Spurfowls uttered soft, 
short-syllabled feeding calls during foraging (Fig. 14). 
These were often uttered by Cape Spurfowl males 
(n = 5) that foraged alone, about 30–50 m away from 

any other conspecific, meaning that they do not possess 
any social significance. 

Category 3: Bonding calls

These calls consist of male-female and mother-offspring 
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Fig. 9  Low-intensity guttural crows of Pternistis spurfowls visualized as spectrograms. Note the homologous upsweep shape through-
out the genus. 

bonding calls. They consist mainly of medium-loud or 
soft short syllables which set them apart from the loud 
advertisement calls. 

Mother-offspring bonding calls

Mother-offspring bonding calls were uttered by the 
mother when intruders such as humans or dogs ap-
proached the nursing covey and are medium-loud calls. 
These calls by different species differed quite substan-
tially from one another in terms of spectrogram shape 
and measurements (Fig. 15). In Red-necked Spurfowl 
(guttural grunting “kurrt-kurrt”) and Cape Spur-
fowl (“tu-et tu-et tu-et”) the syllable was longer than 
in Natal (“to-ro-rot”) and Swainson’s Spurfowl (“kok 
kok kok”). The call of Cape Spurfowls was of a higher 
volume compared with the other species. The gut-
tural grunting call of Red-necked Spurfowls was also 
recorded for Clapperton’s (P. clappertoni) and Double-
spurred Spurfowls. Similarly, the “kok kok kok” sounds 
by Swainson’s Spurfowl were also recorded for Double-

spurred (n = 2) and Grey-striped (n = 2) (P. griseostria-
tus) Spurfowls. The “to-ro rot” sound of Natal Spur-
fowls was also recorded for Scaly (n = 3) and Red-billed 
Spurfowls (n = 3). 

Male-female bonding calls

These calls are medium to loud. Female Red-billed 
Spurfowls gave a “ti ti ti ti ti – ri rit” call when separated 
from the male (Fig. 16). The male responded with its 
advertisement call. Male and female Cape Spurfowls 
gave “u-wak u-wak” and “tjeet tjeet” calls respectively 
when temporarily separated by vegetation over a dis-
tance of say 5–15 m. Hartlaub’s Spurfowl males uttered 
a “whear-whear” and females responded with an “ee-
haa-eehaa” call during courtship but the male’s call was 
also uttered when a playback was conducted showing its 
discontent with intruders. When the Red-billed Spur-
fowl female call was played back to a Cape Spurfowl 
male, on five occasions it approached and responded 
vocally each time with an advertisement call.
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Fig. 10  Alarm calls of Pternistis spurfowls on the ground visualized as spectrograms

Sound-playbacks to southern African species 

Intra-specific advertisement call tests

Of all the species tested in southern Africa, only Swain-
son’s and Natal Spurfowls gave no vocal response to 
their own advertisement calls (Table 6). 

Inter-specific advertisement call tests

The advertisement calls of all the southern Africa spur-
fowls were played to each other (n = 3) and no inter-
specific response (vocal or courtship display) was elic-
ited.   

Intra-specific mew (whining) call tests

Cape (n = 5) and Red-necked (n = 4) Spurfowl’s off-
spring responded to their own mew calls, but not Natal 
Spurfowl (n = 5). Swainson’s and Hartlaub’s Spurfowls 
were not tested. In response to the mew call of the Natal 
Spurfowl, the mother Cape Spurfowl responded with a 
mother-offspring bonding call (n = 3). 

Inter-specific mew call tests

When the “mew” call of Cape Spurfowl was played back 
to Red-necked (n = 3), Red-billed (n = 3) and Swain-
son’s Spurfowls (n = 1), the nearby males approached 
their females and began courtship displays by standing 

Table 6  Responses to advertisement playback calls by Pternistis 
spurfowls in southern Africa. The response was either an adver-
tisement call or a duet by P. hartlaubi.

  
Type of calls 

played
Number of 
playbacks

Vocal 
responses

Hartlaub’s Spurfowl  
(P. hartlaubi)

Duet 10 100%

Red-billed Spurfowl 
(P. adspersus)

Advertisement 15 100%

Swainson’s Spurfowl
(P. swainsonii)

Advertisement 15 0

Cape Spurfowl
(P. capensis)

Advertisement 10 100%

Natal Spurfowl
(P. natalensis)

Advertisement 10 0

Red-necked Spurfowl
(P. afer) 

Advertisement 5  100% 
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Fig. 11  Flight alarm calls of Pternistis spurfowls during flight 
visualized as spectrograms. The Hartlaub’s Spurfowl’s (P. hart-
laubi) spectrogram was abstracted from Maclean (1985). The 
square block indicates two harmonics for each syllable above the 
fundamental frequency (base frequency below harmonics).

Fig. 12  Calls (cheeps) of Pternistis spurfowl chicks visualized 
as spectrograms. Note the homologous arrow-head-shaped syl-
lables.

in an upright posture near the female with body feath-
ers erect, as observed in all southern African species 
except Hartlaub’s Spurfowl for which the test was not 
conducted (van Niekerk, 1983). However, when the 
“mew” call of the Cape Spurfowl was played back to 
the Natal Spurfowl (n = 5), there was no display or vo-
cal response. This display was also elicited from a Cape 
Spurfowl male when a Natal Spurfowl mew was played 
back to it (n = 4). 

Intra-specific alarm call tests

When the ground alarm call (Fig. 10) was played back 
to Swainson’s (n = 5) and Natal Spurfowl (n = 3) no 
response was elicited. The other species were not 
tested.

Inter-specific alarm call tests

The ground alarm calls of Cape Spurfowl did not entice 
any response from Natal (n = 3) and Swainson’s Spur-
fowl (n = 5). However, when the ground alarm call of 
Natal Spurfowl was played back to Cape Spurfowl, three 
mother-chick coveys responded by running for nearby 
cover, while the rest, including single territorial males 
(n = 8) and sub-adult coveys that were without their 
parents (n = 3), did not respond.

Outgroup analysis
           
Table 7 shows that a number of species in the outgroup 
possess all the basic sounds that were uttered by spur-
fowls. Furthermore, Fig. 17 shows spectrogram struc-
tures that are similar to the sounds of spurfowls, i.e. 
compare Fig.17a with Fig. 4, Fig. 17b with Fig. 9, Fig. 
17c with Fig. 3, Fig. 17d with Fig. 10, Fig. 17e with Fig. 
15, Fig. 17f with Fig. 4 (P. adspersus), Fig. 17g with Fig. 
13 and Fig. 17h with Fig. 17i. It was therefore not possi-
ble to determine basal Pternistis taxa (polarity) through 
sound analysis.
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Fig. 13  Juvenile calls (whining “mews”) of Pternistis Spurfowls visualized as spectrograms

Fig. 14  Feeding calls of Pternistis spurfowls visualized as spec-
trograms. a = similar syllables/elements in both species.

Discussion

In all the southern African species as well as the Dji-
bouti Spurfowl, advertisement calls are territorial calls. 
These calls are also expected to be territorial calls for 
species occurring in the rest of Africa given the obvious 
structural similarities of calls, but behavioral studies for 
these species were not detailed enough to state this cat-
egorically (Madge and McGowan, 2002). 

Unlike Swainson’s and Red-necked Spurfowls (the 

bare-throated guttural group) that occupy relatively 
large territories, members of the chorus squelching 
group tend to behave more compactly, i.e. males are 
closer and are especially heard before or after roosting 
in tree thickets that occur in pockets near water (and 
seasonal streams) whereas Swainson’s and Red-necked 
Spurfowls do not roost in trees and males do not live 
close by each other.

Generally, duets are regarded as advertisement calls 
as they most certainly are a mechanism used by both 
males and females to demarcate their position in a ter-
ritory or a breeding site.  They may also enable breeding 
pairs to establish the location of neighbouring coveys 
with whom their offspring can mate since siblings do 
not pair (e.g. Komen, 1987; van Niekerk, 2009, 2010, 
2012; J.H. van Niekerk, unpublished; Potts, 2012). 

The tonal-guttural calls with tonal elements made by 
Cape and Cameroon Spurfowls are probably a variation 
of the crow (“kowaak”) typically uttered by the bare-
throated spurfowls (Fig. 8). The basic structure of their 
calls is similar (Figs. 3 and 8). Both possess relatively 
drawn-out syllables ending with an upsweep element (a 
rise in frequency). Cape and Mount Cameroon Spur-
fowls do not form a conclusive sound group. Mount 
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Fig. 15  Mother-offspring bonding calls of Pternistis spurfowls 
visualized as spectrograms. Note spectrogram shape differences 
between species.

the difference in air pressure (volume) over the syrinx, 
but the social significance of the different outcomes 
is important. The loud advertisement crow must be 
able to cover the male’s territorial/advertisement area 
maximally.  On the other hand, the low-intensity gut-
tural crow is uttered by males advertising their presence 
to nearby females. Cape and Natal Spurfowls do not 
possess a loud-intensity guttural crow but only a low-
intensity guttural crow. It corroborates the purpose of 
the low-intensity guttural crow as a medium-loud call 
to attract females in the territory and not to maximize 
territorial size. 

The flight alarm call was also found to be more or 
less similar to the flight calls of Helmeted Guineafowl 
(Numida meleagris), Crested (D. sephaena) and Orange 
River (S. lavaillantoides) Francolins (van Niekerk, 2010, 
2012; J.H. van Niekerk, unpublished). The flight call of 
Hartlaub’s Spurfowl is similar to the rest of the spur-
fowls as indicated by a spectrogram produced in the 
past (Maclean, 1985). However, Komen (1987) also re-
corded a flight alarm call with wing beats similar to the 
Scleroptila francolins (also see van Niekerk, 2010, 2012). 

Cape, Natal and Red-billed Spurfowls uttered soft, 
short-syllabled feeding calls during foraging (Fig. 14). 
These calls are expected to occur in more Pternistis 
spurfowls. The divergence of mother offspring bonding 

Fig. 16  Male-female bonding calls by Pternistis spurfowls in 
southern Africa visualized as spectrograms (female Hartlaub’s 
Spurfowl’s (P. hartlaubi) call abstracted from Komen, 1987)

Cameroon Spurfowls live in a forest which explains the 
presence of tonal sounds in their repertoire since low-
frequency tonal sounds are less distorted in thick veg-
etation (Catchpole and Slater, 2008). These tonal sylla-
bles have been identified in the outgroup (Fig. 17) and 
therefore their occurrence in the Cape Spurfowl was 
not surprising but possibly a reversal. This resurgence 
might have been prompted by the dense fynbos habitat 
structure in which it lives. Among the southern African 
spurfowls low-intensity guttural crows were uttered 
by males, mainly when they detected females nearby 
during breeding; say 20–30 m away. It is expected that 
this behavior will be found in most other spurfowl 
species, as the call was also detected in Scaly, Double-
spurred, Hardwood and Yellow-necked Spurfowls. The 
difference between the high-intensity guttural crow 
and low-intensity guttural crows in Pternistis spp., for 
those species that produce both, is probably caused by 
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call may serve to maximize the extinction of hybrid off-
spring (Newton, 2003). 

The reluctance of Swainson’s Spurfowl to respond to 
advertisement playback calls is possibly a ploy to allow 
younger males to enter after which they are repelled 
with brutal physical clashes. This may in fact also lure 
young females to the territorial males since young fe-

males are often associated with young males (cf. van 
Niekerk, 1983, 2002). Older males crow daily from 
separate territories while younger males often wonder 
around. In the case of Natal Spurfowl adult males of-
ten roost nearby each other and the crows of different 
males might be a strategy to distract/confuse preda-
tors at roosts, hence they do not respond but tolerate 

Fig. 17  Visualized spectrograms of calls from selected outgroup species of the family Phasianidae (Order: Galliformes) that are com-
pared to the calls of Pternistis spurfowls. The tonal notes of Cape Spurfowl (P. capensis) were included to show homologous structures 
of syllables. 

Table 7  Pternistis spurfowl sounds and syllables identified in a selection of outgroup species in the family Phasianidae (Order: Gal-
liformes)

Sound/syllable Outgroup species that uttered the sounds/syllables found in Pternistis spurfowls

High intensity 
crows

Red Junglefowl (Gallus galluss), Grey Junglefowl (G. sonneratii), Green Junglefowl (G. varius), Chukar Partridge 
(Alectorus chukar), Germain’s Peacock-pheasant (Polyplectron germaini) 

Low intensity crow
alarm calls

Grey Peacock-pheasant (P. bicalcaratum), Red Junglefowl, Domestic Chicken (G. domesticus), Swamp Francolin, 
Chinese Francolin (F. pintandeanus), Grey Francolin (F. pondicerianus), Black Francolin (F. francolinus), 
Harlequin Quail (Corturnix delegorguei), Chinese Bamboo-partridge (Bambusicola thoracica)

Whining (“mews”)
 “kok kok” call

Germain’s Peacock-pheasant, Ring-necked Pheasant (Phasianus colchicus), Grey Junglefowl, Green Junglefowl , 
Chukar Partridge, Great Argus (Argusianus argus), Tibetan Snowcock (Tetraogalus tibetanus)

Laughter syllable Germain’s Peacock-pheasant, Chukar Partridge

Guttural syllable　 Chukar Partridge, Red Junglefowl, Ring-necked Pheasant, Dometsic Chicken, Germain's Peacock Pheasant, 
Grey Junglefowl, Chinese Francolin

Tonal sound Stone Partridge (Ptilopachus petrosus), Nahan’s Partridge (P. nahani) 

Squelch syllable Chukar Partridge, Grey Francolin, Black Francolin
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it (J.H. van Niekerk, unpublished). The low intensity 
crow might be a more important mechanism to attract 
females during courtship. 

The fact that Swainson’s and Natal Spurfowls did not 
respond to intra-specific alarm calls can possibly be re-
garded as a natural tendency by spurfowls not to reveal 
their respective positions to potential predators. The 
fact that Cape Spurfowls responded to inter-specific 
alarms from Natal Spurfowls showed that mothers with 
small chicks are highly tuned in to sounds in the imme-
diate environment in order to keep her offspring aware 
of potential intruders such as humans, birds of prey or 
carnivores. 

Although basic syllables such as the guttural, squelch, 
laughter and tonal sounds were combined in different 
sequences by different spurfowls to utter different calls 
(e.g. Red-billed Spurfowl uttered a guttural combined 
with laughter syllable and Cape Spurfowl uttered a 
tonal combined with a guttural syllable as in Table 3), 
I still could not infer derived characteristics in a coher-
ent manner (also see Deregnaucourt, 2010). In fact, the 
mixing of sound syllables/elements to produce different 
calls is common in birds (Catchpole and Slater, 2008).

Congruence between sound groups and existing
monophyletic groups

Table 3 shows the resultant sound groups arranged 
against the monophyletic groups of Hall (1963). There 
was substantial congruence between the sound groups 
and the monophyletic groups by Hall (Table 3). Hall’s 
groups were also supported by Bloomer and Crowe (1998) 
who added a DNA component, in the sense that selected 
members of her groups were examined and fitted into 
the separate monophyletic groups (Table 3). However, 
Madge and McGowan (2002) and Hall (1963) grouped 
Hartlaub’s Spurfowl with the southern vermiculated 
group. Notwithstanding that there were squelching syl-
lables in the Hartlaub’s Spurfowl’s advertisement duet 
calls, it was placed in its own sound group. However, 
due to its significant dissimilarity with Pternistis calls in 
general (Tables 5 and 6), it was marked with a question 
mark in Table 3, and therefore is regarded as a prelimi-
nary designation awaiting more study. Bloomer and 
Crowe (1998) also described the Hartlaub’s Spurfowl’s 
relationship as uncertain. Bloomer and Crowe (1998) 
found a close relationship between Double-spurred and 
Scaly Spurfowls but both Madge and McGowan (2002) 
and the present study found them to be home in the 

vermiculated and scaly groups respectively. Madge and 
McGowan (2002) treated Hardwood’s Spurfowl as be-
ing a member of the northern vermiculated group. This 
present study found its sound to be homologous with 
the sound structures of the Montane group.            

Finally, both Bloomer and Crowe (1998) and Madge 
and McGowan (2002) grouped the Cape Spurfowl with 
the southern vermiculated group. Due to the over-
whelming tonal syllables in its call it was placed in a 
separate tentative sound group which is not part of the 
vermiculated group (Fig. 2). However, from a morpho-
behavioral and DNA point of view, it fitted into the 
southern vermiculated group (Bloomer and Crowe, 
1998). Therefore, despite its tonal sounds, the preferred 
view that is maintained is that the Cape Spurfowl be-
longs to the southern vermiculated group. In other 
words, the sound similarities between Cape and Cam-
eroon Spurfowls are regarded as a matter of ecological 
convergence (Newton, 2003).

Divergence of advertisement calls 

Advertisement calls is a category in which substan-
tial divergence occurred between species (or species 
groups) when compared to maintenance calls. At least 
13 different advertisement calls were identified (Table 
3) compared to no partitioning within the mew, cheep 
and alarm calls. During sound-playbacks southern Afri-
can spurfowls responded vigorously to their own adver-
tisement calls (Table 6) but none responded to the loud 
advertisement calls of other spurfowls, suggesting that 
the advertisement call is an important inter-specific 
buffer to prevent cross-breeding. Sound discrimination 
is deemed especially important as spurfowls possess 
very few secondary sexual characteristics (e.g. bright 
feathers or prominent crests) that can be used to attract 
females (cf. Deregnaucourt, 2010; Kimball et al., 2011). 

Male-female bonding calls (Fig. 16) also have a repro-
ductive purpose and as expected differed substantially 
from species to species. Likewise, mother-offspring 
bonding calls also differed to some extent between spe-
cies suggesting that mothers “fingerprinted” this call 
as a security mechanism to invest in their own prog-
eny during nurturing. Although too few samples were 
obtained (i.e. not a representative from each of Hall’s 
group) to make inferences across the genus, it neverthe-
less suggests that these bonding sounds probably also 
diverged to minimize hybridization and deserve future 
study.
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Juxtaposing the loud advertisement crows which have 
wide frequency bandwidths (with a propensity toward 
harmonics), the softer “mew” call, with its narrower fre-
quency bandwidth (less harmonics), remained remark-
ably stable throughout Pternistis (Fig. 13). In fact, Cape 
and Red-billed Spurfowls responded to “mews” from 
other spurfowl species when they were played back to 
them. This call remained stable as there was, relatively 
speaking, little selective social pressure to change as it 
is a call mainly uttered within the context of the fam-
ily/sibling group (between sub-adults and mothers), 
where it serves no reproductive purpose. It is used over 
short distances of about 20–30 m as opposed to loud 
territorial crows that have to reach distances of 100–150 
m (suggested by territorial sizes, e.g. van Niekerk, 2004, 
2009, 2011, and unpublished). 

Mew (whining) calls are mostly associated with sub-
adults that are separated from their mothers, but also 
have the effect of enticing territorial males to court 
nearby females, even if the mew call is uttered by sub-
adults (or by sound-playback). This is a surprise since 
Cape, Natal and Red-necked Spurfowl males pecked at 
sub-adults that utter this sound (van Niekerk, 1983).  
The possible reason for territorial males responding 
sexually to mew calls is that the mew calls of offspring 
broadcast that adult females are nearby and on arrival 
males have to compete with juveniles/sub-adults for 
the mother’s/female’s attention. Indeed, Swainson’s and 
Hartlaub’s Spurfowl females utter the mew call similar 
to the sub-adult mew call, during courtship (Komen, 
1987).

The alarm call on the ground and during flight re-
spectively also showed strong homology throughout the 
genus (Figs. 10 and 11, and Table 2). These loud calls 
have short syllables and frequency bandwidths with 
harmonics. Unlike advertisement calls between adult 
spurfowls, these calls are not bonding calls between 
males and females, nor are they calls that are used be-
tween territorial rivals during fitness battles (e.g. van 
Niekerk et al., 2009), but rather they are used to drive 
birds into cover away from intruders. As these calls have 
by nature no reproductive purpose, there have probably 
been few evolutionary pressures to diverge discernibly.         

Despite the dissimilarity between Hartlaub’s Spur-
fowl calls on the one hand and the rest of the spurfowls 
on the other hand (Tables 4 and 5), this spurfowl re-
mains related to the genus (Pternistis) based on (1) its 
squelch crow sound and; (2) its mew call that is also 
uttered by juveniles and adult Hartlaub’s Spurfowl fe-

males, as is the case with Swainson’s Spurfowl females. 
Its flight call is also similar to other Pternistis spp. but 
this call’s structure is common in the outgroup as well 
(Fig. 17).

Conclusions

The repertoire size of spurfowls varies from 7–11 calls. 
One must be mindful that as more field work is con-
ducted more call types could be unravelled. The com-
mon occurrence of the guttural sound (high- and low-
intensity guttural crows) and the whining call (“mew”) of 
juveniles is absent in all the francolins in Africa. There-
fore, the evidence is in favour of the fact that spurfowls 
(Pternistis) and francolins in Africa (Dendroperdix, 
Scleroptila, Peliperdix) form two clades, i.e. not a mono-
phyletic entity. 

My sound groups suggest an early speciation from 
one ancestor into at least guttural and squelching 
groups that are further basal than the monophyletic 
groups of Hall (1963). Hartlaub’s Spurfowl could have 
been an early offshoot of the “squelchers”. 

This evidence suggests that loud advertisement calls 
that are used for reproduction purposes have under-
gone substantial changes that are probably intended to 
minimize hybridization. The arrangement of spurfowl 
species into “natural sound groups” provided an op-
portunity to reassess the phylogeny of spurfowls from a 
sound perspective that has hitherto not been done. 

Although it was not possible to determine polarity 
in spurfowl sounds intrinsically, it was possible to align 
different sound groups in a congruent manner with the 
existing monophyletic spurfowl groups proposed by 
Hall (1963). Encouragingly, this paper demonstrated 
that sound groups did not split previously recognized 
most closely-related species including (1) Swainson’s 
and Red-necked Spurfowls (Little and Crowe, 2011), 
(2) Ecrkell’s and Djibouti Spurfowls (Madge and Mc-
Gowan, 2002) and (3) Natal and Hildebrandt’s Spur-
fowls (Little and Crowe, 2011) (see Fig. 2).  
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鹧鸪属23种鸟类的鸣声结构、鸣叫行为及基于鸣声的分组

Johann H. VAN NIEKERK

（南非大学农业与环境科学学院环境科学系）

摘要：本文描述了鹧鸪属（Pternistis spp.）23 种鸟类的鸣叫特点，比较了占区 / 求偶鸣叫在种间的差异，并依

据鸣叫（主要为占区 / 求偶鸣叫）特征，对这 23 种鹧鸪进行了分组。共分析了非洲所有 23 种鹧鸪的 22 个种的

218 段录音、约 300 句鸣叫，另有一种鹧鸪的鸣叫分析源于文献。结果表明，每种鹧鸪可发出 7–11 种鸣叫，这

些鸣叫可分为 3 大类：1）占区 / 求偶鸣叫；2）警戒叫声、雏鸟和亚成鸟索群叫声、觅食叫声等维持群体关系

叫声；3）雌雄两性间以及雌鸟与幼鸟间联络鸣叫。Hall（1963）将鹧鸪分为 5 个单系类群。本文将鹧鸪的鸣叫

分为 8 个组，其中的 5 个组与 Hall（1963）划分的单系类群基本一致。不同种类间占区 / 求偶鸣叫的差异虽然

减少了同域分布的鹧鸪种间的杂交，但由于鹧鸪的遗传距离较小，种间杂交仍不可避免。本研究还基于鸣声确

认了哈氏鹧鸪 (P. hartlaubi) 仍属于鹧鸪属鸟类，尽管其叫声与其它鹧鸪叫声有很大的差异。

关键词：相似的声音类群 ,鸣叫行为 ,差异 ,系统发育 ,鹧鸪 ,鸣叫特征


