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Annual game counts are conducted in order to obtain the most accurate 
representation of the species within Balule Nature Reserve. The count was 
conducted by aerial census across the entire Associated Private Nature Reserves 
(APNR), in a systematic and chronological fashion: (Balule 06-09 Sept; 11-13 Sept 
KPNR; 14 Sept UPNR; 15-17 Sept TPNR and 18-19 Sept Thornybush), according to 
the helicopter method tested in Peel et al. (1995). Within any ecosystem to ensure 
long-term sustainability, vegetation, herbivores and carnivores need to remain in 
balance. The data (number, location, and sex of each animal) that these game 
counts provide is analyzed and compared to the veld condition and rainfall to 
identify imbalances within the ecosystem functioning.  

This region of Southern Africa has been experiencing a drought since 2015. Total 
annual rainfall data has been collected across Balule Nature Reserve since 1985 to 
present. Records for one sub-region, Olifants West Nature Reserve (OWNR), was 
used as an example of the sharp decline in rainfall since 2012 (Figure 1). A similar 
trend has been experienced throughout Balule and the Greater Kruger landscape. 
Rainfall has been significantly below average for the last four years.  



Figure 1. Annual rainfall Olifants West Nature Reserve, Balule. 

From a management standpoint data from game counts are used to determine 
how many animals to remove from a population in order to maintain ideal sex 
ratios and carrying capacities within each region. This results in a number of off-
take per species that is appropriate for the following hunting season. Off-takes are 
exercised for management purposes, non-commercial hunting by landowners, 
and commercial hunting. In the past some live captures were also utilized to 
regulate species, but this has not been employed in recent years. Hunting is 
considered commercial when the animals are hunted to sell in parts and includes 
trophy hunting. Non-commercial when the animal is not sold once hunted. 

Game Count Trends 

Game counts reveal trends in population increase/decrease for most species over 
time. Figure 3 shows the animal numbers per species over the last 5 years, game 
counts in 2014 were focused on mega-herbivores only. As a result there is no 
count for species other than mega-herbivores for 2014. Due to the nature of aerial 
game counts the accuracy of data for cryptic species and nocturnal species is 
unreliable. The drought initially led to most species declining, however after 
initial drop for most species in 2015 and 2016, numbers have stabilized or picked 
up in 2017. The exception to this trend is the buffalo, which have fallen 
drastically, almost 73% decline in the last year.  
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Figure 2. Counts of most species in Balule from 2013 to 2017. NB in order to not skew 
the visual representation, impala numbers need to be multiplied by 10. 

Table 1 depicts the absolute and percent change in population for each species that was 
counted in both 2016 and 2017 in Balule Nature Reserve. It is necessary to recognize 
how difficult it may be to spot more allusive species; such as African wildcat, hyena, 
nyala, etc.; due to the aerial nature of the game counts survey. This discounts the 
credibility of those values. 

Species Change in # Change in % 

Baboon troops -30 -100.00% 
Black Rhino 10 142.86% 
Buffalo -761 -72.96% 
Bushbuck 9 16.36% 
Crocodile 22 30.99% 
Elephant 140 24.10% 
Giraffe 98 43.95% 
Hippo -14 -11.67% 
Hyena -2 -15.38% 
Impala 2017 25.51% 
Jackal -1 -50.00% 
Kudu 111 15.74% 
Leopard 6 100.00% 
Lion -8 -17.78% 
Monkey troops -5 -38.46% 
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Nyala 24 82.76% 
Warthog 47 17.28% 
Waterbuck 64 16.93% 
White rhino 0 0.00% 
Wildebeest 32 38.10% 

Zebra 80 37.04% 
Table 1. Change in population per species counted in Balule from 2016 to 2017. 

Herbivore demographics 

Herbivores within Balule can be divided into four classes based on the nature of 
their feeding strategies: bulk feeders, grazers, browsers and mixed feeders. 
Herbivore demographics can be used as an indicator of the health of an 
ecosystem. Table 2 and 3 show the four groups per vegetation class and per 
region, with a clear differentiation of the various feeding classes over the Balule 
landscape. 
When looking at trends over time converting the game counts into a density per 
Ha is a more meaningful comparison as the size of the reserve has increased 
significantly, skewing the total numbers up. 



Category Species Aca-Com Col-Com Com Com-Scl Dic-Ter Gre-Com Gre-Gre Total 
Bulk 

grazers 
Buffalo, Hippo, 

Sable, Waterbuck, 
White Rhino, 

Zebra 

# 94 26 287 309 28 2 44 790 

Biomass 
kg/ha 8.8232 7.7141 6.9386 9.6141 0.5316 1.0835 4.6042 5.6896 

Selective 
grazers 

Warthog, 
Wildebeest 

# 61 1 71 107 23 4 7 274 

Biomass 
kg/ha 1.1404 0.0706 0.4493 0.6658 0.0944 0.6703 0.2419 0.4582 

Mixed Impala, Elephant # 1818 378 2365 3136 421 56 290 8464 

Biomass 
kg/ha 53.7137 94.9905 56.1258 45.2515 1.0622 24.6198 65.1287 35.9677 

Browsers Bushbuck, Duiker, 
Giraffe, 

Kilpspringer, 
Kudu, Nyala, 

Sharp's Grysbok, 
Steenbok 

# 124 18 332 323 76 23 58 954 

Biomass 
kg/ha 7.9424 9.4398 7.0306 7.0774 1.0439 26.4827 5.3463 5.3384 

Table 2. Feeding categories per vegetation class.  Acacia-Combretum, Colophospermum-Combretum, Combretrum, Combretrum-Sclerocarya, 
Dicrostachys-Terminalia, Grewia-Combretum, Grewia-Grewia. 
*The mean animal mass is used from Smithers and Skinners (The Mammals of the Southern African Subregion, 2005)



Category Species Amsterdam Excellence Greijtie  Maseke MRNR MSNR ONNR OWNR OSNR Parsons Struwig York Total 
Bulk 

grazers 
Buffalo, 

Hippo, Sable, 
Waterbuck, 

White Rhino, 
Zebra 

# 15 40 67 256 53 38 85 206 134 96 60 137 1187 

Biomass 
kg/ha 

2.370 13.355 5.541 14.833 9.725 7.056 6.920 13.830 8.880 23.592 5.196 16.497 11.151 

Selective 
grazers 

Warthog, 
Wildebeest # 29 11 36 98 21 42 8 53 46 35 10 46 435 

Biomass 
kg/ha 

0.769 0.500 0.856 0.289 0.365 0.840 0.180 0.339 0.296 0.827 0.163 0.518 0.414 

Mixed Impala, 
Elephant # 503 328 569 934 1003 815 680 1416 2257 477 704 960 10646 

Biomass 
kg/ha 

11.949 116.599 10.486 101.020 98.040 71.465 11.603 41.933 43.363 19.729 102.079 62.508 60.295 

Browsers Bushbuck, 
Duiker, 
Giraffe, 

Kilpspringer, 
Kudu, Nyala, 

Sharp's 
Grysbok, 
Steenbok 

# 34 63 108 235 73 53 102 145 300 118 36 81 1348 

Biomass 
kg/ha 

13.230 9.106 10.149 10.201 5.632 9.292 7.822 5.226 15.878 18.026 1.644 6.948 9.206 

Table 3. Feeding categories per region 



Bulk grazers 

Bulk grazers are an important driver grassland processes and have the ability to 
maintain, or modify the ecosystem. The aselective grazing pressure increases the 
palatable unpalatable ratio, thereby increasing the overall ecological carrying 
capacity. Therefore the right distribution and density of these species is an key 
factor in monitoring animal numbers and density.  

Figure 3. Trend in bulk grazer biomass, tons per ha, over the last 6 years. 

The graph shows that all species have dropped in density, with buffalo dropping 
very strongly. This is in line with the buffalo carcasses found and the lack of 
buffalo sightings throughout the reserve. Hippo seem to have dropped by 50% 
since a peek in 2014, however although the reserve has expanded significantly 
the habitat available to hippos has not. It would be recommended to include 
historical data for future reserve additions when looking at herbivore density.  

Selective grazers 

Selective grazers are strongly dependent on quality of grass. As expected the 
selective grazers have been impacted heavily by drought and the biomass has 
dropped in line with the decline in the available phytomass of the grass. Although 
in 2014 no data was gathered, it is likely that the animal density increased during 
the first year of the drought and then declined sharply, see figure 4.  
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Figure 4. Trend in selective grazer biomass, tons per ha, over the last 6 years. 

Browsers 

Browsing species are generally less effected by rainfall, therefore the populations have 
remained more stable than the grazers. The smaller browsers are elusive animals to 
count from the air and the figures will not be a very reliable of the total population size 
and density. The figures show that browse component in the reserve is not over utilized 
yet.  Especially when considering the fact that mixed feeders will have browsed more than 
in years with abundant grass production. 

Figure 5. Trend in browser biomass, tons per ha, over the last 6 years. 
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Mixed Feeders 
Mixed feeding species are the most resilient as animals are able to switch from 
graze to browse, as shown in figure 6. Although there was no data for impala, the 
overall trend is very similar to that of elephant. Numbers have risen in 2017 
compared to 2015 in both species but due to the large expansion of the reserve, 
the density has actually dropped. When there are good rains the impact on the 
grasses will be significant from the mixed feeders as numbers have risen during 
the drought as opposed to the grazers. This will need to be managed to ensure 
the grass is not over utilized and production is stinted. 

Figure 6. Trend in mixed feeder biomass, tons per ha, over the last 6 years

The overall decline in biomass density will alleviate some of the pressure on the 
vegetation. Rest is an important process in rangeland ecology and the drop in 
density needs to be viewed in the broader context of the open system. The high 
availability of water throughout Balule will have kept animal numbers far higher 
than in surrounding areas. Following a period of extended overstocking it is 
expected that a large portion of the biomass decline is due to migration rather 
than die-offs. See also ARC report on the APNR. 

Figure 7 shows how the feeding classes as a percentage of the total herbivore 
biomass have developed over time. It clearly shows that the ratios are moving 
further away from what is considered to be the guideline. This could be 
influenced through the hunting quotas, or other management interventions. 
2014 should be ignored as only mega-herbivores were counted during the game 
count.  
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Figure 7. Feeding class as a percentage of total herbivore biomass, final column shows the 
guideline (APNR ecological monitoring report). 
NB 2014 only mega herbivores were counted. 

Predators 

Predator numbers follow a staggered trend to their preferred prey species. During extended 
periods of drought as herbivores become weaker due to less available food. Predators 
benefit from these conditions and will be more successful hunting leading to population 
growth. This will continue until prey density drops below a certain threshold, after which 
the predator populations will drop. This is an important natural system of population 
regulation that facilitates the regeneration of vegetation when rain does come. Figure 8 
shows the trend in population of predator, the figures are very varied and particularly 
unreliable for nocturnal hunters such as leopard and hyena.  

Figure 8. Trend in predator numbers, over the last 6 years 
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The overall trend during the drought shows an increase in numbers which is in 
line with expectations. The sharp decline in jackal numbers may be caused by 
the game count methodology, however increased apex predators will also 
increase the number of intra-guild predation. This will lead to a decrease in 
meso-predators such as the jackal and wild dogs. Wild dogs are present on the 
Balule landscape, but very hard to count and based on sighting reports have 
been displaced by lion and hyena to the buffer zone. 




