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1.1   Introduction 

The African wild dog (wild dog) Lycaon pictus is classified as endangered by the IUCN (IUCN, 2019). As a 

wide-ranging species it has a broad distribution, but occurs at very low densities, rarely exceeding more 

than 2 individuals per 100km2 (IUCN/SSC, 2012; IUCN/SSC, 2015). Across most of the 19 countries in 

which wild dogs still occur, populations are in decline (Kuiper et al, 2018), and only an estimated 6,600 

individuals remain in the wild (Woodroffe & Sillero-Zubiri, 2012).  The main drivers of decline are habitat 

change and fragmentation, conflict with livestock and game keepers, infectious disease and loss of prey; 

and most remaining range is outside protected areas where the species faces heightened exposure to 

these anthropogenic pressures (Woodroffe et al, 2004; IUCN/SSC, 2012; IUCN/SSC, 2015).  

 

In this context, surveys of promising areas that lack recent information on wild dog status have the 

potential to identify hitherto unknown populations, and provide valuable information for wild dog 

conservation.  Historically, wild dogs were widespread across Angola, Africa’s seventh largest country 

(IUCN/SSC, 2015), with the first documented wild dog record in 1886, close to what is currently Mupa 

National Park, and multiple records following from across the country (e.g. Bocage, 1898; Crawford-

Cabral & Simões, 1989).  However, field research ceased in Angola during the last quarter of the 20th 

century due to a prolonged period of armed conflict, political unrest and widespread minefields. Thus 

today, wild dog status in Angola is virtually unknown, with the most recent published evidence over 40 

years old (Crawford-Cabral & Simões, 1989; Huntley, 1971). The cessation of conflict and recent mine 

removals provide a new opportunity to survey some of Angola’s remaining wilderness areas.  



Bicuar and Mupa National Parks (NPs), two large protected areas located in southwest Angola, have 

suffered extensive human encroachment and settlement during the civil war years and post-war period, 

which has significantly impacted habitats and wildlife (Ron, 2015; Hines, 2018). This leads to an 

assumption that wild dogs had likely disappeared alongside the diminished populations of large 

herbivores, their natural prey. Here we report on a survey to assess the status of wild dogs in Bicuar and 

Mupa NPs, using a methodology and study design focused on maximizing detection of this species. 

1.2   Methods 

The study area encompasses Bicuar and Mupa NPs in southwest Angola and the area between them 

(Figure 1). The parks fall into three ecoregions: Angolan Miombo Woodlands, Zambezian Baikiaea 

Woodlands and Angolan Mopane Woodlands (Olson et al, 2001). Bicuar and Mupa were gazetted in 1964 

and encompass areas of 6754 km2 and 6600 km2 respectively, with Mupa NP lying 25km east of Bicuar NP 

at the closest point (Elizalde & Elizalde, 2018).  

 

FIGURE 1 - Locations with one or more camera traps and presence of wild dogs. Inset shows location 

of the study area.  (Human settlements data: RAISON, unpublished data) 

 



Wild dog surveys 

 

Two camera trap surveys were conducted in August to September 2016 as part of a wider large mammal 

survey, with the specific objective of ascertaining presence and status of wild dog.  Cameras traps were 

deployed around sites that were thought to have the greatest chance of detecting wild dogs, based upon 

habitat and recent sighting reports. In Bicuar NP, 39 camera traps were deployed over 28 days on average 

(range 2-33) with the highest survey effort in the core area, where permanent water and greater 

protection supports the highest abundance of suitable prey species. In Mupa NP, 29 cameras were 

deployed for 21 days on average (range 10-26), again concentrated in the relatively intact core area, 

where permanent water was available. Any image of wild dogs taken at the same camera station within a 

30-minute period was considered part of the same pack and the set of images used as a single 

observation event. Wild dogs were individually identified according to their distinctive markings, 

however, because right and left sides of the dogs could not be matched, the maximum obtained from 

right or left-side matching was used as the number of individuals detected in each observation event.  

 

Species distribution analysis 

 

Occupancy analysis was used to identify covariates associated with detection of wild dogs at camera trap 

stations. Camera trap data were divided into seven-day time intervals that were treated as replications 

(range 1-5 replications). If the last camera trap period was less than seven days, then it was discarded 

from analyses.  

 

We tested for the effects of five site-based covariate measures of human impacts: 1) whether the camera 

site was in Bicuar NP or Mupa NP; 2) distance to the centroid of the respective park; 3) minimum distance 

to respective park boundary; 4) number of households within a 10km radius; and 5) distance to nearest 

household. Centroid locations and distance estimates were obtained using QGIS software (QGIS 

Development Team 2013). We also tested for the effects of four site and replication covariates based on 

information obtained from camera traps within each camera trap period and within the same 30 minute 

interval: number of 1) domestic animals (total number of cattle, goats, sheep, donkeys, dogs, pigs and 

others), 2) people, 3) vehicles and 4) fire events photographed.  

 

All occupancy analyses were conducted in R using the package unmarked (Fiske & Chandler 2011). 

Because of the low number of wild dog detections, models were run with only one covariate at a time 

and a covariate-based model was selected over the null model if the difference in Akaike Information 

Criterion (AIC) was greater than two (Burnham & Anderson, 2003). 

1.3   Results  

Wild dog status 

The Bicuar NP survey effort totalled 1123 camera trap days. During the survey, 20 images of wild dogs 

were obtained from 12 different observation events at 7 camera stations (Table 1), which demonstrated a 



minimum of 6 individual wild dogs living in the core area of Bicuar NP. Larger packs of 7 to 20 individuals 

were reported by Bicuar NP staff and from adjacent game farms south and east of Bicuar NP, but were 

not seen during this survey.  These preliminary results suggest that there is likely to be a small resident 

population of wild dogs within Bicuar NP and its environs.  

 

Table 1  Sampling effort and camera trap captures in Bicuar and Mupa National Parks, Angola. RAI is the relative 

abundance index, calculated as the total number of observation events for all camera traps over all days 

multiplied by 100 and divided by the total number of camera trap days.  

 

 

 

The Mupa NP survey effort totalled 584 camera trap days, and obtained 11 images of wild dogs from four 

observation events at four camera stations, providing a minimum population estimate of 7 individuals 

(Table 1). The relative abundance index (RAI) was higher at Bicuar NP (1.07) than at Mupa NP (0.68). Local 

officials and communities reported observing wild dogs in small numbers in the central uninhabited 

regions of Mupa NP, and along the eastern boundary, but provided no observations of larger packs. There 

were no reports of wild dogs in the unprotected area between Bicuar and Mupa NPs on the eastern side 

of Cunene River, which may indicate a lack of movement between the two parks. These results suggest 

that wild dogs in Mupa NP most likely occur in small groups, numbering less than five individuals, which 

could be same-sex dispersal groups or resident packs. 

 

Table 2. Mean (and standard error) of measures of anthropogenic variables observed at camera trap stations used as 

covariates in analyses. 

 Bicuar NP 

Mean (+/- SE) 

Mupa NP 

Mean (+/- SE) 

Distance to nearest household (km) 13.09 (6,96) 8.48 (4.33) 

Distance to NP  centroid (km) 26.20 (9.09) 21.70 (6.72) 

Closest distance to NP border (km) 15.79 (7.30) 16.12 (5.20) 

Number of households within 10km  165.31 (423) 22.11 (42) 

Mean number of domestic animals captured per camera trap day 0.001 (0.005) 0.94 (2.29) 

Mean number of people captured per camera trap day 0.158 (0.178) 0.243 (0.487) 

Mean number of vehicles captured per camera trap day 0.435 (0.704) 0.086 (0.190) 

Mean number of fire events per camera trap day 0.080 (0.117) 0.022 (0.043) 

 

Site Average 

sampling 

period 

(days) 

Number of 

camera 

stations 

Number of 

camera trap 

days (24h) 

Number of 

photos of 

wild dogs 

Number of sites 

where wild dogs 

were captured 

Number of wild 

dog observation 

events 

RAI Number of individuals 

        Left 

hand 

side 

Right hand 

side 

Bicuar NP 28 39 1122 20 7 12 1.07 5 6 

Mupa NP 21 29 584 11 4 4 0.68  7 4 



 

Anthropogenic activity 

 

Camera traps were placed at sites in the two parks where wild dogs were most likely to be detected.  

While these areas were often in the more remote areas of each park, they were still subject to substantial 

anthropogenic activity. The average number of households within 10km of camera trap stations was 

skewed upwards in Bicuar NP due to a large settlement with 10km of some of the camera traps. In fact, 

only 33% of cameras in Bicuar NP, compared with 72% in Mupa NP, had households within 10km and 

therefore substantially more domestic animals and people were observed at camera trap stations in 

Mupa NP than Bicuar NP (Table 2).  More vehicles were detected in Bicuar NP than Mupa NP, and, 

although fire events were detected at both locations, they were substantially more widespread in Bicuar 

NP (74% of camera stations) than in Mupa NP (31% of camera stations). 

 

 

Occupancy analysis  

 

Occupancy analysis showed that the best predictor of wild dog occupancy at camera trap sites was the 

distance to the centroid of the national park, such that the further a camera station was from the 

centroid, the less likely it was to be occupied by wild dogs (Table 3). 

 

Table 3. Covariate analysis of wild dog occupancy at camera trap stations. Models are listed according to increasing 

AIC. The top model was the only model where the AIC showed an improvement in model fit (∆AIC>2) 

compared with the null model. Coefficients are reported only for those models where p<0.1. *indicates site-

based covariate †indicates sample-period x site-based covariates 
Model Coefficient (+/- SE) p AIC ∆AIC 

Distance to NP centroid (km)* -0.150 (0.066) 0.022 101.39 0.00 

Closest distance to NP border (km)*    0.124 (0.071) 0.080 105.37 3.99 

Number of fire events detected†   1.982 (1.108) 0.074 105.40 4.01 

Distance to nearest household (km)*  0.106 106.42 5.04 

Number of people detected†  0.142 106.83 5.44 

Number of households within 10km*  0.554 107.07 5.69 

Null model   107.31 5.92 

Park (Bicuar or Mupa)*  0.468 108.77 7.38 

Number of domestic animals detected†  0.761 109.21 7.83 

Number of vehicles detected†  0.599 109.35 7.96 

 

 

Discussion 

 

Here we have provided, to the best of our knowledge, the first peer-reviewed published records of 

African wild dogs In Angola in almost 50 years. Our results demonstrate the survival of wild dog 

populations in Bicuar NP and Mupa NP in southwest Angola, across an area that represents 9.5% of the 



known global distributional range of wild dogs in Angola (see Funston et al 2017, Groom et al 2018, 

Elizalde et al 2019). This ranks Angola fifth in Africa in terms of total area of wild dog resident range, 

making the country one of the most important for the conservation of this species. 

 

Our results suggest that the wild dog population in Bicuar NP is likely to be in better shape, with higher 

reported pack sizes, than the population in Mupa NP. Our analyses also indicated that wild dogs were 

more likely to occupy areas towards the centre of the protected areas and away from park borders where 

human encroachment was extensive.  Worryingly, the small pack sizes observed in Mupa NP indicates 

that the wild dog population there may be transitory, possibly due to insufficient permanent water, law 

enforcement and/or management.  

 

Our camera trap survey was biased towards those areas with the highest likelihood of detecting wild 

dogs, thus our data were inappropriate for a comprehensive analysis of wild dog occupancy across the 

landscape. In some situations, because of the need to optimise detection of presence of wild dogs, 

camera traps were close together, and hence there may be a degree of spatial autocorrelation between 

camera traps. Moreover, the low number of detections of wild dogs meant that we were only able to 

include a single covariate at a time within our analysis, in order to ensure model convergence. Thus, our 

analysis of occupancy covariates is extremely preliminary. However, the higher detections within the core 

areas of the NPs provides preliminary evidence that wild dog persistence in this landscape is likely to 

depend on large tracts of habitat protected from human encroachment.  

 

The high levels of encroachment and human activity observed within both parks, as well as rapid habitat 

change and infrastructure development in the surrounding areas raise concerns for the long-term viability 

of these wild dog populations.  Other potential threats such as infectious diseases transmitted from 

domestic dogs (Woodroffe et al, 2012), are likely to be present as the human population in and around 

the NPs supports a large population of unvaccinated domestic dogs. The two parks are separated by only 

25km at their closest points, however two major rivers, the Cunene and Calonga, both heavily settled, 

flow between the parks and are likely to create a significant barrier to wild dog movement. Without 

restoring this connectivity, the wilderness areas of Mupa NP and core protected area of Bicuar NP are 

likely to be too small to support wild dog populations that are viable in the long term.  

 

Our study represents the first post-war publication on wild dogs in Angola, and provides important 

information on the species distribution and threats. These results have already catalysed action by the 

Angolan Ministry of Environment to recover and restore Mupa NP and to develop the first management 

plan for Bicuar NP.  Data is also being used to inform implementation of Angola’s National Action Plan for 

the Conservation of Cheetah and African Wild Dog (INBAC, 2016). We now need an urgent assessment of 

population status and trends of the wild dog populations in Bicuar and Mupa NPs, including establishing 

the extent of surrounding area used by the species. It would be useful to conduct another more 

comprehensive survey for a longer period, or perhaps during the known wild dog denning season to 

ascertain whether observed packs and groups o wild dogs are resident or transitory in the respective 

parks. Of particular urgency is the need to identify and restore corridors between the two NPs in order to 

better safeguard the long-term viability of the population.  
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