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Abstract 
Desert warthog Phacochoerus aethiopicus delamerei and common warthog Phacochoerus 

africanus are widespread and locally common in the Horn of Africa and Kenya, east of the 

Eastern Rift Valley. It is of particular interest that these two taxa, the only two extant species 

in the genus Phacochoerus, occur in sympatry in some regions. Within Kenya, sympatry is 

known for the northern coast, Tsavo East National Park, Tsavo West National Park, and Meru 

National Park. This article presents information on a fifth region of sympatry, Laikipia County, 

central Kenya. Individuals that we judged to be atypical for either desert warthog or common 

warthog were encountered in Laikipia. New information on the distribution, abundance, 

population structure, ecology, and behaviour of desert warthog in Laikipia is presented. 

Laikipia offers considerable opportunity for comparative research on the morphology, 

molecular biology, ecology, and behaviour of desert warthog and common warthog.    

 

Introduction 
Desert warthog Phacochoerus aethiopicus delamerei, long over-looked by zoologists, is one of 

Africa’s least studied and most poorly-known large mammals. Today, this species occupies 

parts of the Horn of Africa and Kenya, but it once occurred in South Africa and, perhaps, 

Namibia, where it was known as the ‘Cape warthog' P. a. aethiopicus. Although this species 

was described in 1766, confusion concerning its taxonomy led to the recognition of only one 

species of warthog during much of the 20th century, the common warthog Phacochoerus 

africanus. As a result, the geographic range of the desert warthog remains poorly understood.  

The history of warthog systematics was reviewed by Grubb and d’Huart (2010) and De Jong 

and Butynski (2018). The main external traits for distinguishing these two species in the field 

are presented in d’Huart and Grubb (2005) and De Jong and Butynski (2018). These are 

summarised here in Figure 1. 



 

 

Figure 1: Main traits for distinguishing desert warthog from common warthog in the field.  

 

Grubb and Oliver (1991) described the ‘rediscovery’ of the desert warthog. Ten years later, the 

first distribution map for this species was produced by d'Huart and Grubb (2001). Four localities 

were shown on their map for Kenya, one in central Kenya, two in the northeast, and one on the 

north coast. They suspected that the two species of warthog were locally sympatric but were 

not able to confirm this.  

A better understanding of the biogeography of the desert warthog is not only of 

considerable scientific interest, it is important to the development of effective conservation and 

management plans for this species. In 2005, together with Jean-Pierre d’Huart, we began 

studying the biogeography of the desert warthog. The results of this study will soon be 

published. Thirty years after the ‘rediscovery’ of the desert warthog we know that the species 

is widespread and locally common in the Horn of Africa and Kenya, east of the Eastern 

(Gregory) Rift Valley. Here we provide an overview of our findings for the distribution of the 

desert warthog in Kenya, sites of sympatry with common warthog, and some brief notes on 

population structure, ecology, and behaviour. 

 

Results 
Distribution and sympatry 

In 2005, we found desert warthog 15 km and 80 km west of Garissa in central eastern Kenya 

(Figure 2). These records extended the geographic range about 265 km northwestwards from 

Mkokoni on the northern coast of Kenya (De Jong et al., 2009).  

In 2007, desert warthog were recorded for the first time in Tsavo East National Park (13,747 

km²) and Tsavo West National Park (7,067 km²; Figure 3; Culverwell et al., 2008; De Jong et 

al., 2009). These records not only represent large range extensions to the southwest (up to 390 

km from Mkokoni), but are also the first records of sympatry with common warthog. Since 

then, the two species of warthog have been found to be sympatric in Meru National Park (870 



 

 

km²), central Kenya (Figure 4), and on the northern coast of Kenya, as well as in northern 

Somalia and central eastern Ethiopia (De Jong & Butynski, 2018; De Jong et al., 2018, in prep.).  

 

 

[[[ Figures 3 and 4 here. ]]] 

 

 

 

 

 

 

 

 

 

 

 

In 2013, we observed desert warthog on the southern foothills of Mount Forole, central northern 

Kenya. This site extends the known range 120 km to the west from Moyale Airfield (d’Huart 

& Grubb, 2001; De Jong & Butynski, 2014). Although warthog were reported to be widespread 

throughout the vast region between Lake Turkana and Uganda (Stewart & Stewart, 1963; 

Kingdon, 1979), it was not known which species occurred there. During our 2012 and 2013 

surveys, we found common warthog in the Loima Hills, Nasalot National Reserve, and South 

Turkana National Reserve. This extended the known range for common warthog in Kenya at 

least 200 km to the north from Mount Elgon in central western Kenya (De Jong & Butynski, 

2014). Within Kenya, there is no evidence for desert warthog west of the Eastern Rift Valley.   

Figure 2: Adult male desert warthog 

west of Garissa, central eastern 

Kenya.  

 

Figure 3: Adult male desert warthog, 

Tsavo West National Park, 

southeastern Kenya.  

 

Figure 4: Adult female desert warthog, Meru National Park, 

central Kenya.  

 



 

 

In November 2016, the first records of desert warthog for Laikipia County (9,700 km²), central 

Kenya, were obtained from Lekurruki Conservancy (120 km²) and the contiguous Il’Ngwesi 

Conservancy (165 km²) at 1,090–1,110 m asl (Figures 5 & 6; De Jong & Butynski, 2016). This 

is the lowest part of Laikipia County (hereafter, referred to as ‘Laikipia’). Overviews of the 

geography, environment, and biodiversity of Laikipia are presented in LWF (2011) and in 

Butynski and De Jong (2014). This is a region of Acacia-Commiphora bushland on red sandy 

soil and quartz gravel. Acacia tortilis and Commiphora africana are among the more common 

species of tree. Both species of warthog were common here, but desert warthog seemed to be 

the more abundant. Here is a summary of the composition and size of three desert warthog 

sounders for which we believe we obtained complete counts: 2 adult females; 3 piglets + 2 adult 

females; 5 piglets + 3 adult females. In addition, 4 solitary adult males were encountered.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5: Laikipia County, central 

Kenya, showing the four 

properties where desert warthog 

are known to occur. Desert 

warthog and common warthog 

are sympatric on all four of these 

properties. Map by the authors. 

 

Figure 6: Adult male desert warthog, Lekurruki 

Conservancy, northeastern Laikipia, central Kenya. 



 

 

In January 2020, Anne Powys obtained the first record for desert warthog on the Laikipia 

Plateau (ca. 1,600–2,400 m asl; Figures 5 & 7; Powys, 2020). This was at the headquarters of 

Suyian Ranch (180 km²), an active cattle ranch. Suyian Ranch represents both the western-most 

locality and highest site (1,890 m asl) known for desert warthog. This site is comprised of acacia 

woodland, short grass, several scattered buildings, and ‘bomas’ (= cattle enclosures/corrals). 

Figure 7: Desert warthog and adult male savanna elephant Loxodonta africana on a glade, Suyian Ranch, northern 

Laikipia, central Kenya.  
 

We surveyed Suyian Ranch for 2.5 days in January 2021, and for 1 day in February 2021, and 

Loisaba Conservancy for 2.5 days in February 2021 (Figure 5). Mean annual rainfall here is 

about 500 mm. With the exception of black rhinoceros Diceros bicornis, Suyian and Loisaba 

both have all of their original known mammalian fauna, including the larger predators (lion 

Panthera leo, leopard Panthera pardus, cheetah Acinonyx jubatus, spotted hyaena, Crocuta 

crocuta, wild dog Lycaon pictus).  

 

The more common trees and shrubs on plains and open woodlands of the highlands of Suyian 

Ranch and Loisaba Conservancy include Acacia drepanolobium, Acacia mellifera, Boscia 

angustifolia, Croton dichogamus, Rhus natalensis, and Carissa spinarum, while the more 

common grasses include Themeda triandra, Pennisetum mezianum, Eragrostis superba, 

Cenchrus ciliaris, and Cymbopogon spp. (A. Powys, pers. comm.). The common grass that both 

species of warthog appear to prefer on old boma sites is Cynodon dactylon. This species is one 

of the primary foods of common warthog in eastern Africa and southern Africa (Frädrich, 

1965; Cumming, 1975; Butynski & De Jong, 2018b; Edossa et al., 2021). 

We observed two desert warthog sounders (3 and 4 individuals) at Suyian Headquarters. All 

individuals were at least somewhat habituated. Common warthog were present within about 

400 m of this site. Anne Powys (pers. comm.) told us that common warthog were present at 

headquarters prior to the arrival of desert warthog. We encountered solitary individuals and 

sounders at several other sites on this ranch. A few sounders were comprised both of desert 

warthog and common warthog (Figure 8). We also, for the first time, observed individuals with 



 

 

traits that appeared atypical for either desert warthog or common warthog, being outside of the 

intra-specific variation that we have observed elsewhere for these two species. In particular, the 

shape of the ears was atypical among these individuals. In the case of one adult male, the shape 

of the infraorbital wart was also atypical (Figure 9). Twelve individuals with atypical characters 

were observed in two sounders on Suyian; one comprised of an adult male common warthog 

and an atypical adult male (Figure 9), and one comprised of three atypical adult females and 

eight atypical large juveniles (Table 1).   

Figure 8: Adult female desert warthog (front left) and adult male desert warthog (front right) with an adult male 

common warthog on a glade, Suyian Ranch, northern Laikipia, central Kenya.  

Table 1: Age and sex of desert warthog and common warthog encountered on Suyian Ranch and Loisaba 

Conservancy during 6 days of surveys in January–February 2021.  

Species Desert warthog 

Phacochoerus aethiopicus 

Common warthog 

Phacochoerus africanus 

Atypical warthog 

Ranch/conservancy Suyian Loisaba Suyian Loisaba Suyian Loisaba 

Age/sex Jan. Feb. Feb. Jan. Feb. Feb. Jan. Feb. Feb. 

Adult males 4 3 0 8 1 4 1 0 0 

Subadult males 1 0 0 2 0 0 0 0 0 

Adult females 3 5 2 25 7 13 0 3 1 

Subadult females 3 0 0 3 0 0 0 0 0 

Adult sex unknown 0 0 0 1 1 3 0 0 0 

Subadult sex 

unknown 

0 0 0 3 4 2 0 0 1 

Large juveniles 1 4 2 27 8 18 0 8 2 

Age/sex unknown 0 2 0 20 17 35 0 0 1 

Total 12 14 4 89 38 75 1 11 5 

 

In February 2021, we obtained the first record for desert warthog on Loisaba (230 km²; Figures 

5 & 10; Table 1). The two adult females and two large juveniles in the only sounder of desert 

warthog observed on Loisaba were on a glade about 7 km to the east of the eastern-most sounder 

of desert warthog on Suyian. One sounder of at least five individuals, all of which appeared to 

be atypical, was briefly observed 5.5 km north of the one desert warthog sounder. Common 

warthog are abundant on Loisaba. 



 

 

Figure 9: Atypical adult male warthog (right) with adult male common warthog, Suyian Ranch, northern Laikipia, 

central Kenya. Note the shape of the ears and infraorbital warts of the atypical male and compare with the warthog 

in Figure 1.   

 

Figure 10: Desert warthog and plains zebra Equus quagga on a glade, Loisaba Conservancy, northern Laikipia, 

central Kenya.  



 

 

Population structure 

During our 6-day survey on Suyian (3.5 days) and Loisaba (2.5 days), we drove slowly (ca. 15 

km/h) along most of the main roads on both ranches. Total distance travelled was 442 km (264 

km on Suyian and 178 km on Loisaba). Overall, 46 warthog sounders were encountered. The 

encounter rate was 0.02 sounders/km for desert warthog (0.03 sounders/km on Suyian and 0.01 

sounders/km on Loisaba), 0.08 sounders/km for common warthog (0.08 sounders/km on Suyian 

and 0.10 sounders/km on Loisaba), and 0.01 sounders/km for sounders that included atypical 

individuals (both properties combined). Overall, we encountered about 30 desert warthog 

(13%), and about 202 (87%) common warthog (Table 1). Note (1) that some of the individuals 

counted in January were certainly counted again in February, and (2) that the 17 atypical 

individuals are not included in this calculation.  

Desert warthog sounders averaged 4.0 individuals (range = 3–5; n = 4), common warthog 

sounders averaged 4.5 individuals (range = 2–17; n = 37), while sounders with at least some 

atypical individuals averaged 6.3 (range = 2–11; n= 5). In addition, 12 solitary common warthog 

were observed; one adult male in January and one in February, three adult females in January 

and one in February, and three adults (sex not determined) in January, and two adults (sex not 

determined) and one large juvenile in February. No solitary desert warthog were encountered.   

 

In February 2021, for the 77 individuals whose age was determined, 62% of the 16 desert 

warthog were adults, while 48% of the 61 common warthog were adults (Table 1). Of the 10 

adult desert warthog in February that we were able to sex, 30% were males. Of the 25 adult 

common warthog in February that we were able to sex, 22% were males.  

 

Ecology and behaviour 

Like the common warthog, the desert warthog is a ‘hypergrazer’. At Suyian and Loisaba, both 

species of warthog appear to strongly prefer glades. These are sites of current or recent bomas, 

or sites that, at least several decades ago, supported the small settlements and bomas of 

traditional pastoralists. These glades are believed to be maintained through the heavy grazing 

of large mammals. The grasses here are relatively short, green, and nutritious (Young et al., 

1995; LWF, 2011).  

We have spent at least 20 hours, at several sites in Kenya, watching desert warthog foraging. 

Carpal kneeling is frequently seen in common warthog (Geigy, 1955; Frädrich, 1965; 

Cumming, 1975; Butynski & De Jong, 2018b). Although carpal callosities are present in desert 

warthog, we never observed them ‘kneeling’ while foraging. On Suyian, however, we saw at 

least five individuals kneeling while digging-up roots with their snouts. This behaviour was, 

nonetheless, far more frequent here among common warthog. The extent of carpal-kneeling 

appears to be a behavioral difference between these two species (De Jong & Butynski, 2018).  

Desert warthog lack a heavy coat and fat layer. Like common warthog, they avoid hot 

afternoons, cold nights, and predators by sleeping in a burrow (Cumming, 1975; De Jong & 

Butynski, 2018). We suspect that, like common warthog, they also occupy erosion gullies and 

caves (Butynski & De Jong, 2018b). At West Gate Community Conservancy, central Kenya, 

we found a desert warthog burrow at the foot of a big Commiphora tree that had downward-

growing branches. At Suyian Headquarters, at least one sounder slept regularly, perhaps 

nightly, under the wooden floor of an old sheep-shearing shed. 

One sounder that included an adult male with distinctive infraorbital warts was encountered 

three times at two sites located 2.2 km apart; first observed at Site One, then 2.2. km away at 

Site Two 17.5 h later, then again at Site One 22.0 h later. This sounder comprised one adult 



 

 

male, two adult females, and three large subadults. The first time that we observed this sounder 

it comprised only the distinctive adult male and the adult female, although two adult male 

common warthog were within 10 m (Figure 8) and a sounder of two adult female and two 

subadult common warthog was about 100 m away. The three large subadult desert warthog that 

we observed during our second and third encounters with the distinctive adult male were not in 

view during our first encounter.  

In January 2021, we observed consortships between a big adult male and an adult female in two 

desert warthog sounders. These consortships lasted for the 2 days and 3 days that we observed 

these sounders. In both cases, the adult male remained close to the adult female, sometimes 

examining (sniffing?; Figure 11) her urine and feces, and occasionally placing his chin on her 

rump, both while standing and lying. Both sounders had one small adult male that the big adult 

male kept away from the adult female in a manner suggestive of ‘male guarding’ (Figure 12). 

No copulations were, however, observed.  

 

There is little information on mating or birth seasonality for desert warthog. That this species 

lives where there are distinct dry and wet seasons suggests that these activities are highly 

seasonal, as is the case for common warthog (Butynski & De Jong, 2018b). In the Lolldaiga 

Hills, about 40 km to the southeast, where mean annual rainfall is about 700 mm, common 

warthog mate during November–January and give birth during April–June. We expect that, in 

Laikipia, desert warthog has similar mating and birth seasons. This is supported by the fact that 

no desert warthog or common warthog younger than large juveniles were observed during our 

January–February 2021 surveys, suggesting that few or no births occurred during the previous 

6 months (i.e., since about June).    

 

 
Figure 11: Consorting desert warthog. Adult male (foreground) examining an adult female, Suyian Ranch, 

northern Laikipia, central Kenya.  



 

 

 

 
Figure 12: Desert warthog. Adult male (middle) ‘guarding’ an adult female (left) from a young adult male, 

Suyian Ranch, northern Laikipia, central Kenya.  

 

Discussion 
Atypical warthog 

Do desert warthog and common warthog interbreed under some circumstances? Prior to our 

surveys on Suyian and Loisaba, we never observed warthog that we suspected might be hybrids 

(Butynski & De Jong, 2018b; De Jong & Butynski, 2018). Souron (2016), however, located 

three skulls out of a sample of more than 500 Phacochoerus skulls that he suspects represent 

hybrids. The fossil record does not yet indicate when desert warthog and common warthog 

diverged from their common ancestor, but it does indicate that the genus Phacochoerus 

originated 1–2 million years ago (Ma; Harris & Cerling, 2002; Pickford, 2012). If so, the 

divergence time for the two species of warthog would be, in a relative sense, recent. Two 

molecular studies, however, place the time of divergence of desert warthog and common 

warthog at 4.5 Ma (Randi et al., 2002) or 8.8–5.7 Ma (Gongora et al., 2011). In the case of 

some species of African monkey (even those in different genera) with divergence times much 

greater than 2 Ma (e.g., ca. 8.1 Ma; Tosi et al., 2005), viable hybrid offspring are produced in 

the wild (e.g., Struhsaker et al., 1988; De Jong & Butynski, 2010). This suggests that 

hybridization between the two species of warthog, with the production of viable offspring, 

might occur under some circumstances.  

Natural hybridization appears to occur most often along the edges of the geographic ranges of 

one or both parental species where the population density of one or both species is likely to be 

low. One result may be a severe shortage of conspecific mates for one or both species. Under 

these circumstances, hybridization is seen as increasing the options to reproduce when 

conspecific mates are scarce or absent (e.g., Struhsaker et al., 1988; De Jong & Butynski, 2010). 

The situation observed for the two species of warthog on Suyian and Loisaba meets these 

criteria, as desert warthog is at the extreme edge of its known range and relatively uncommon. 

Of the 249 warthog observed during January–February 2021, 12% were desert warthog, 81% 

were common warthog, and 7% were judged to be atypical (Figures 9 & 13). An alternative 

explanation for these atypical individuals must, however, be considered as this population of 

desert warthog might be both small and isolated with little or no gene-flow from the main 

population to the northeast. If so, what we may be observing are the results of inbreeding 

depression and genetic drift, not hybridization.  



 

 

 

Figure 13: Eight members of a sounder of 11 individuals at Suyian Ranch Headquarters, northern Laikipia, central 

Kenya. All of the members of this sounder had atypical traits. Note, in particular, the shapes of the ears. Compare 

with the warthog in Figure 1.   

Conservation 

Similar to common warthog, the desert warthog is probably vulnerable to climatic extremes 

(particularly drought, high rainfall, and low temperatures), predators and disease. The main 

threats to the long-term survival of this species are, however, human-caused habitat 

degradation, loss, and fragmentation, as well as hunting by people and competition with 

livestock for water and food. Although the desert warthog is listed as ‘Least Concern’ on the 

IUCN Red List of Threatened Species (De Jong et al., 2016), its abundance and geographic 

range are in decline. In Laikipia there are more than a dozen large ranches (e.g., Suyian), 

conservancies (e.g., Loisaba), and government protected areas were large mammals, including 

both species of warthog, are relatively secure.  

Other arid-adapted species (e.g., gerenuk Litocranius walleri, Grevy’s zebra Equus grevyi, 

vulturine guineafowl Acryllium vulturinum) have moved southwards on the Laikipia Plateau in 

recent decades as the climate has become hotter and rainfall more variable, if not lower, with 

decreased river flow (LWF, 2011; Schmocker et al., 2015; Ogutu et al., 2016). At the same 

time, other mammals (e.g., eastern patas monkey Erythrocebus patas pyrrhonotus, mountain 

reedbuck Redunca fulvorufula, greater kudu Tragelaphus strepsiceros) have become rare in 

Laikipia, while several species of large bird appear to have been extirpated (southern ground 

hornbill Bucorvus leadbeateri, white-headed vulture Trigonoceps occipitalis; Butynski & De 

Jong, 2018a), perhaps due, in part, to climate change.   

Research questions 

Anne Powys, a botanist and naturalist who has lived on Suyian most of her life, has been on the 

look-out for desert warthog in central Kenya for the past several years. Only in January 2020 

did she observe this species in Laikipia. These two authors have lived and undertaken research 

on the Laikipia Plateau for 18 years and did not encounter desert warthog there until January 

2020 (on Suyian). It appears that desert warthog has moved onto the Laikipia Plateau in recent 

years from the lower-lying, hotter, and drier region to the north. What has caused this movement 

onto the Plateau, a region where the common warthog is widespread and locally abundant? 

What roles might climate change, changing land-use practices, and habitat degradation, loss, 

and fragmentation have played? Does the desert warthog occur in other parts of Laikipia? How 

large is the Laikipia Plateau population and is it isolated? Are the atypical individuals the 

products of hybridization or inbreeding, or both? How does the skeletal morphology of the 

atypical individuals compare with that of desert warthog and common warthog? These are 



 

 

among the many questions concerning the natural history and conservation of the desert 

warthog on the Laikipia Plateau, and beyond, that remain unanswered.  

Conclusions 
Desert warthog and common warthog are known to be sympatric in five regions in Kenya. All 

five regions are in southern and central Kenya, east of the Eastern Rift Valley. This article 

presents new information on the distribution, abundance, population structure, ecology, and 

behaviour of these two species in the most recently discovered region of sympatry, Laikipia 

County. Individuals that we judged to be atypical for either desert warthog or common warthog 

are also present here. Laikipia offers considerable opportunity for comparative research on the 

morphology, molecular biology, population ecology, and behavioural ecology of desert 

warthog and common warthog.    

More warthog photographs are available on the Warthog Photographic Map at:  

https://wildsolutions.nl/photomaps/phacochoerus/ 

 

All photographs by Yvonne de Jong and Tom Butynski. 
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