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ABSTRACT

ARTICLE HISTORY

The lack of detailed natural history information required to
precisely characterise the diets of many organisms often results in
the use of generalised descriptions of those diets. These
descriptions can become dogmatic, and should be challenged
with novel observational data when those data become available.
We tested the characterisation of cape centipede eaters
(Aparallactus capensis) as centipede-eating specialists that
consume centipedes to the exclusion of other prey types. We
dissected 62 preserved A. capensis specimens and identiﬁed
stomach contents. Fifteen specimens contained a total of 16 prey
items, all of which were identiﬁable as centipedes. Taking a
simulation approach, we calculate the probability of all known
wild prey items (n = 21) being centipedes under a range of
diﬀerent simulated diets. We show that if cape centipede eaters
do eat non-centipede prey, they do so very infrequently.
Although all reported prey items for A. capensis are from the
order Scolopendromorpha, a survey of 453 citizen science records
of South African centipedes suggests that members of this order
account for two thirds of all observations. These data do not
allow us to reject the hypothesis that cape centipede eaters
consume diﬀerent centipede prey proportionally to what the
encounter.
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The diet of an organism is a compositionally complex, multidimensional trait that can vary
in the total taxonomic and functional diversity of the range of prey that it consumes, as
well as the relative proportion of each prey type. Variation in these dimensions produces
important ecological diﬀerences between organisms that ultimately result in functional
diversity within ecosystems. Unfortunately, the natural history information required to
adequately parse out dietary variation is often lacking, especially for poorly studied organisms, resulting in the diet of those species often being characterised in very general terms
(Grundler and Rabosky 2020). In many cases, the generalised characterisation of diets
stands up to scrutiny when challenged with novel feeding observations (Bates and
Little 2013; Maritz et al. 2019). In other instances, novel dietary information can falsify

CONTACT Bryan Maritz

bryanmaritz@gmail.com

© 2021 Herpetological Association of Africa

African Journal of Herpetology is co-published by NISC Pty (Ltd) and Informa Limited (trading as Taylor & Francis Group)

Published online 13 May 2021

62

B. MARITZ ET AL.

generalised descriptions from the literature (Shine et al. 1996; Van der Meer et al. 2010;
Maritz et al. 2019). In particular, it is important to challenge dogmatic and generalised
descriptions of the diet of organisms when those descriptions make claims with important
ecological and evolutionary implications, including claims of intra- or interspeciﬁc dietary
divergence, prey preference, or dietary specialisation.
The African genus Aparallactus (A. Smith) includes eleven species of small-bodied terrestrial snakes colloquially referred to as centipede-eaters (Uetz et al. 2020). Although it is
well established in ﬁeld guides and other books that these snakes consume centipedes
(Branch 1998; Marais 2011; Spawls et al. 2018; Chippaux and Jackson 2019), the degree
to which the diﬀerent species of Aparallactus have specialised on centipede prey is less
clear. Several Aparallactus spp. are known to at least occasionally consume non-centipede
prey. Aparallactus guentheri is known to include snails in its diet (Spawls et al. 2018),
A. lunulatus is known to include scorpions and small scolecophidian snakes in its diet
(Chippaux and Jackson 2019), and A. modestus is reported to eat earthworms (Greene
1997; Portillo et al. 2019) and termites (Chippaux and Jackson 2019). Contrastingly,
A. jacksonii, A. werneri, and A. capensis are viewed as centipede-eating specialists in the
literature (Branch 1998; Marais 2011; Spawls et al. 2018; Chippaux and Jackson 2019).
Interspeciﬁc variation in dietary specialisation within Aparallactus potentially oﬀers a
fascinating system in which to study dietary specialisation in snakes, especially considering (a) that a diet dominated by centipedes is in and of itself a derived ecological trait in
snakes (Greene 1997; Portillo et al. 2019), and (b) the remarkable convergent evolution of
morphology, ecology and variation in dietary specialisation displayed by New World
Tantilla and their allies (Greene 1997). Unfortunately, all reports of feeding by members
of Aparallactus are restricted to anecdotal or ad hoc observations and no major systematic
survey of known prey items has been conducted for any of the species. Broadley (1958,
1996) mentions that four of the specimens that he examined contained the remains of
the centipede Scolopendra morsitans and De Waal (1977) reported that ‘several specimens
contained the remains of centipedes’ but only provided details for one observation.
We aimed to test the characterisation of Aparallactus capensis as a centipede-eating
specialist that consumes centipedes to the exclusion of other prey types (Branch 1998;
Marais 2011; Spawls et al. 2018). To do this, we examined 62 A. capensis specimens in
the Bayworld (formerly Port Elizabeth Museum) collection, and dissected out and
attempted to identify any gut contents. The specimens that we examined were collected
from across the South African range of the species, and included 7 juveniles (SVL range:
104–150 mm), 33 adult females (SVL range: 162–272 mm), and 22 adult males (SVL range:
174–313 mm) that were allocated to these classes on the basis of their length (individuals
with SVL > 150 mm treated as adult) and the presence or absence of hemipenes. In total,
15 dissected snakes contained the remains of 16 identiﬁable food items in the stomach or
hindgut. All 16 of these food items were identiﬁed as centipedes based on their overall
morphology, or the presence of forcipules and distinctive terminal spines of tarsi in the
digested material. Of the 16 prey items, nine were identiﬁable to at least the level of
family, and of those four were identiﬁable to at least the level of genus (Table S1). One
female (APCA01; SVL + TL: 267 + 50 mm) contained two partially digested centipedes,
both of which had been swallowed head ﬁrst (Figures 1A and 1B). Two other specimens,
a female (APCA28; SVL + TL: 206 + 48 mm) and a male (APCA33; SVL + TL: 313 + 72 mm)
each contained single, partially digested centipedes that had been swallowed head
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Figure 1. Remains of prey retrieved from preserved Aparallactus capensis (A to E) (Photographs:
A Rawoot). Frames A and B show the partially digested remains of two Scolopendra spp. centipedes
found within the digestive tract of a single A. capensis specimen. Frames C and D show examples of
scolopendrid centipedes found singly, consumed head ﬁrst, in A. capensis specimens. Frame E shows
the remains of undigested centipede forcipule found within the digestive tract conﬁrming the consumption of a centipede. Frame F depicts A. capensis preying on a Scolopendra spp. centipede in
captivity (Photograph: J Marais).

ﬁrst (Figures 1C and 1D). The remaining samples were all identiﬁed as centipedes based
on the presence of forcipules or other distinguishing body parts (Figure 1E; Table S1).
Our small sample size makes inferences regarding the degree of dietary specialisation
in A. capensis challenging. In an eﬀort to test the hypothesis that A. capensis is a dietary
specialist we combined our 16 observations with the four reported observations of
Broadley (1958, 1966) and the one reported observation of De Waal (1977) and calculated
the probability of detecting 21 centipedes from 21 observed wild prey samples under
diﬀerent scenarios of specialisation. Our scenarios ranged from exclusively including
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centipedes (centipedes make up 100% of all simulated prey items) to a diet that excludes
centipedes (centipedes make up 0% of all simulated prey items) in 10% increments, and
for 95% and 99% centipede dominated diets. For each level of dietary specialisation, we
iteratively drew 21 samples and scored each as centipede or non-centipede based on a
threshold value from a uniform random distribution. We then calculated the proportion
of 20 000 simulations that yielded 21 out of 21 simulated centipede prey items. Our simulation revealed that our result of 21 out of 21 observed prey items being centipedes was
highly likely under a scenario diet consisting entirely of centipedes (Figure 2) and possible
under scenarios in which centipedes make up 99% (p = 0.807) to 95% (p = 0.343) of the
diet, but unlikely at lower percentages of dietary specialisation such as scenario diets in
which centipedes make up 90% of all prey items (p = 0.112), and highly unlikely under
scenario diets in which centipedes make up 80% (p = 0.008) or 70% (p = 0.001) of the diet.
Our identiﬁcations, along with those reported by Broadley (1958, 1966) and De Waal
(1977), revealed only centipedes of the order Scolopendromorpha as prey items. In an
eﬀort to interpret this result, we collated 462 observations of centipedes (class Chilopoda)
reported on iNaturalist from South Africa (iNaturalist 2020). Of these observations, we
were able to assign 453 (98%) to one of four orders (Scolopendromorpha, Lithobiomorpha, Scutigeromorpha, and Geophilomorpha) and were able to identify 301 (65%) of
these to the level of family. Two-thirds (n = 305; 67%) of all observations were assignable
to the order Scolopendromorpha (Figure 3) and of those identiﬁable to the level of
family (n = 246; 81%) all were assignable to the family Scolopendridae (Table S2). The
overwhelming abundance of members of the order Scolopendromorpha and family
Scolopendridae in this sample suggests that these centipedes may be the most abundant

Figure 2. Simulated probability of all 21 observed prey items being centipedes under diﬀerent dietary
scenarios that vary by the proportion of simulated prey are centipedes.
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Figure 3. Proportion of chilopod iNaturalist records from South Africa assignable to each of four centipede orders.

centipedes in the region. Given this ﬁnding we cannot reject the hypothesis that
A. capensis is consuming diﬀerent types of centipedes in approximate proportion to
which they encounter them.
The generalised view that Aparallactus capensis is a dietary specialist that consumes
centipedes to the exclusion of all other prey was robust to the dataset that we were
able to gather. Our observations conﬁrmed Fitzsimons’ (1962) statement that centipedes
are consumed head ﬁrst, and demonstrate that multiple prey items may be consumed by
a single foraging snake. Although we (and others) only detected centipedes from a single
family (Scolopendridae), our examination of citizen science occurrence data suggests that
these might be the centipedes most commonly encountered by foraging snakes rather
than the result of selective dietary specialisation by A. capensis.
Diﬀerential digestion of prey types has important implications for studies of snake diets
(Glaudas et al. 2017). Chitin-rich arthropod remains are likely to digest slower and be more
recognisable in the guts of preserved snakes than soft-bodied invertebrates such as earthworms. Our study is thus unlikely to have detected soft-bodied invertebrates should those
have been present. Soft-bodied prey is known to be consumed by A. modestus (Greene
1997; Portillo et al. 2019) with apparently dramatic impacts on the evolution of skull morphology and dentition in that species (Portillo et al. 2019). In fact, the inclusion of centipedes at all in the diet of A. modestus is poorly supported in the literature, potentially
restricted to a single report by Pitman (1974). We speculatively hypothesise that
A. capensis does not consume soft-bodied prey, and encourage the application of more
appropriate methods (e.g., molecular identiﬁcation of prey remains in faeces; Brown
et al. 2014) to answering this question.
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Several authors have successfully fed captive A. capensis individuals (Figure 1F; Broadley
1958, 1996; FitzSimons 1962). In general, these reports demonstrate a propensity for the consumption of centipede prey that aligns with our ﬁndings. However, at least one captive individual is reported to have eaten a Leptotyphlops when the snakes were stored together in a
small container in the ﬁeld (Loveridge 1944). Whether this behaviour is representative of
A. capensis in the wild is diﬃcult to ascertain. For now, we treat this observation as an exceptional artefact of captivity, but note two elements for consideration in future discussion of the
matter. Firstly, ophiophagy is phylogenetically widespread in lamprophiid snakes (Naik et al.
2021; Portillo et al. 2019) suggesting that the consumption of snakes is the most likely diet
from which Aparallactus diet diverged. Secondly, because the ratio of body mass to cross-sectional diameter of snakes is large, the overall shape of snakes as meals for other snakes means
that meals can be particularly energetically valuable. In this context, even relatively rare snake
prey items can be ecologically important (Wiseman et al. 2019).
Our results indicate that centipedes are likely to account for the vast majority, if not all,
of A. capensis diet. First-hand accounts of feeding by wild A. capensis are rare in the literature and rarely observed, even by citizen scientists (Maritz and Maritz 2020). However,
taken together, our results provide strong circumstantial support for the idea that the
members of this species feed exclusively on centipedes. Although these ﬁndings may
appear parochial when taken at face value, they add valuable conﬁdence to the generalised assertion that this species is a centipede-eating specialist predator. Natural history
studies play an important role in identifying the ecological and evolutionary systems
that are best suited to test ecological and evolutionary hypotheses and theory (Travis
2020). In this context, we envisage that our work will spur further interest in the evolution
of dietary specialisation in snakes generally, but also provide the basis for detailed comparative studies of convergence of ecology, morphology, and venom biochemistry in the
centipede-eating snakes speciﬁcally.
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