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EXPANDED SUMMARY 

 

This report serves as the “annual ecological audit” for the landowners of Raptors View 

(RV). The objective of the monitoring programme is to determine the current situation and 

trends in the resources of the Lowveld (some 450 000ha). This includes the measurement 

and description of plant species composition and structure, and the quantification of the 

relations between various aspects of the vegetation, management practices (e.g. stocking 

rates, fire and bush clearing), soils, rainfall, other climatic variables and the 

woody/herbaceous ratio.  

 

Further, the process of Adaptive Planning as laid down by the Department of 

Environmental Affairs and Tourism for setting norms and standards for protected areas has 

been integrated into a comprehensive management plan for RV. Besides the legal 

requirements in terms of the National Environment Management: Protected Areas Act No. 

57 of 2003 (NEM: PAA), such a Management Plan serves several important purposes 

including: 

1. It adds value to the reserve and its individual constituent properties as an integrated 

concept with clearly defined objectives and approaches. This guarantees continuity; 

2. A well-articulated plan assists with obtaining the necessary permits and authorisations 

(necessary for effective management, development and regulation of sustainable 

utilisation) from the relevant Nature Conservation and Environmental authorities;  

3. It assists in the yearly planning of veld management tasks and the budgeting thereof. 

 

In addition to the RV plan we have completed such plans for the Associated Private 

Nature Reserves (APNR), Blue Canyon Game Conservancy (BCGC), Sabi Sand 

Wildtuin (SSW), Kapama Game Reserve, Hans Merensky, Eden Nature Reserve 

(Nelspruit), Penryn College, Thornybush Game Reserve, MalaMala Game Reserve, 

Sandringham Game Reserve, Longmere Estate and De Beers Ecology. We are 

currently busy with the update of the Klaserie PNR, Timbavati PNR, Umbabat and 

Balule NR plans. We are also involved in the compilation of the management plan for the 

Great Limpopo Transfrontier Conservation Area that includes the protected areas to the 

west of the Kruger National Park (KNP), the KNP, the protected area estate in Mozambique 

to the east of the KNP and Gonarezhou National Park in Zimbabwe. 
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RAINFALL 

 

The importance of extreme rainfall seasons (particularly very dry or very wet), are important 

in driving these systems. With the changes in weather/climate patterns that are predicted 

rainfall in these semi-arid savannas will become less predictable and more variable. It could 

be that we are going to experience greater variability and extremes in rainfall with ‘wetter 

wet’ seasons and ‘drier dry’ seasons.  

 

The observed effect of rainfall on the vegetation is discussed under the vegetation section 

of this report. The importance of careful management is emphasised as this allows for 

hazards (normally drought/dry related - current) to be avoided and opportunities (following 

favourable seasons) to be grasped. A drought is defined as being a rainfall season in which 

less than 75% of the mean/expected rainfall is received. The average was again re-worked 

using the average rainfall for a number of properties near RV and used the RV figures from 

2007/08 onwards vs. the mean (which for long-term data includes two properties near RV). 

For the last six years, the seasons can be said to have been very wet, very wet, very wet, 

very wet, close to mean, drought and drought (Table 1 and Figure 1). As previously stated, 

despite the ‘close to expected’ 2014/15 rainfall season we must remember that a large 

storm in December 2014 contributed around 250mm in a single flood event – this is around 

half of the rainfall received for the entire year and further highlights the importance of an 

even or more regular distribution of rainfall in affecting rangeland condition. While the 

rainfall was close to expected in 2014/15, the skewed rainfall distribution meant that, in 

effect RV suffered a drought in that season as well. The 2016/17 drought was therefore the 

third in succession.  
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Table 1 Comments on rainfall taken from two properties near RV and RV. 
Year Rainfall mean (mm) % of mean rainfall  

(mean 33y = 508mm)* 

Comment 

1984/85 603 119 Wet 

85/86 482 95 Close to expected 

86/87 398 78 Dry 

87/88 584 115 Wet 

88/89 431 85 Dry 

89/90 539 106 Wet 

90/91 468 92 Dry 

91/92 212 42 Severe drought  

92/93 542 107 Wet 

93/94 374 73 Drought 

94/95 358 70 Drought 

95/96 796 157 Very wet 

96/97 480 94 Dry 

97/98 316 62 Drought 

98/99 555 109 Wet 

99/00 876 172 Very wet 

00/01 478 94 Dry 
01/02 499 98 Close to expected 
02/03 170 33 Severe drought 

03/04 456 90 Dry 

04/05 360 71 Drought 

05/06 673 132 Very wet 

06/07 392 77 Dry 

07/08 515 101 Close to expected 

08/09 777 153 Very wet 

09/10 466 92 Dry 

10/11 831 164 Very wet 

11/12 703 138 Very wet 

12/13 654 129 Very wet 

13/14** 675 133 Very wet 

14/15 530 104 Close to expected 

15/16 268 53 Drought 

16/17 311 61 Drought 

The mean is updated annually so the previous year’s % figures will vary slightly as the 

running mean changes; Mean includes two nearby reserves for long term; *RV vs. mean 

from 2007/08 onwards; ** RV North and South combined mean. 
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Figure 1a Annual rainfall for RV area and mean. 

 

Figure 1b Annual rainfall as a percentage of the long-term mean for RV. 
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THE VEGETATION 

 

A summary of the vegetation monitoring method that we use in the Lowveld savannas was 

included in the first RV report in 2010. 

 

The monitoring results are discussed and presented in Figures 2 to 8 and in tables 2 to 6. A 

discussion of the results follows in the text. Vegetation change on RV is tracked and a 

further strength of the monitoring programme is the capacity to compare vegetation 

condition with other reserves in the area. We compare important vegetation parameters 

among RV and three other reserves in the area. 

 

Grass 

The projection in the last report that there may be a decline in perennial composition and 

cover was in fact correct. Grass composition (perennials), cover (perennial distance and 

tuft) all declined markedly (Figure 2). Composition is currently in the moderate-low 

category) (moderate-high last three years). Cover (distance) – declined markedly to the 

lowest levels since the programme began (Figure 3). Cover (tuft size) also declined to the 

lowest size since the programme began (Figure 4). The impact of successive droughts and 

possibly historical (heavy?) utilisation will have had an impact on these parameters.  

 

The prediction is that, given what is effectively a third drought season, the perennial 

composition and cover will probably decline and at best stabilise. As previously stated, 

while driven by rainfall (and the general lag of seasons in terms of the grass establishment 

or otherwise), an active hands-on adaptive management programme (e.g. 

water/vegetation/animal manipulation) influences the degree to which rainfall modifies 

parameters such as the annual/perennial ratio and cover. The effect of animal stocking rate 

and type on veld condition is critical and game counts that yield high precision (repeatability 

that gives meaningful results) is vital in this regard. The proactive approach to management 

on RV is again commended.  
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Figure 2 Percent perennial grasses present on RV. 

 

Table 2 Perennial grasses on RV. 

RV overall General Comment 2016/17; and Comment Long term 

Decline - Moderate-low;  Stable – moderate-low (high end) 
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Figure 3 Mean distance to perennial grasses on RV. 

 

Figure 4 Mean tuft diameter of perennial grasses on RV. 

 

Table 3 Perennial grass cover on RV. 

RV overall General Comment 2016/17; and Long term; Distance measure (top), tuft measure (bottom)  

Decline large distance between perennial tufts; relatively large distances between perennial tufts 

Decline small tuft size; Moderate-low tuft sizes 
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Grass standing crop is a function of herbaceous production and represents the portion of 

production that remains after utilisation. The grass standing crop at the end of the 2016/17 

- summer season was critically low for RV and well down from recent years (Figure 5 and 

Table 4).  

 

Figure 5 Grass standing crop on RV. 

 
Table 4 Grass standing crop on RV. 
 

RV 
Overall 

General Comment 

2016/17; and 

Comment Long term 

Trend on RV H=high; M=moderate; L=low; very 
low 

09/
10            

10/ 
11 

11/
12 

12/
13 

13/
14 

14/
15 

15/
16 

16/
17 

   

Very low grass 

biomass; Moderate-

low 

L M-
L 

M-
H 

M M L VL VL    

 
 
Grass standing crop measurements have important implications for grazing and fire 

management. A forage flow estimate (Figure 6 and Table 5) was made for RV based on 

the animal numbers obtained from the annual game count. As conveyed to management at 

the beginning of winter 2017, results showed that there would be a shortage of forage 

until late winter and a good summer season is needed to rescue a tenuous situation with 

regard to rangeland condition. At the time of writing (January 2018), the summer season 

has unfortunately not yielded the rainfall required to start the recovery process. This 

approach approximates these parameters and is refined using energy requirements and 
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flows (see animal section). In conjunction with this, the faecal analysis programme is 

important as it provides an indication of herbivore condition on RV.  

 

Figure 6 Projected forage flows on RV for winter 2017. 

 

Table 5 Forage flows on RV. 

Property Comment 

RV Grazing stress throughout the winter 
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Table 6 compares the vegetation condition of a number of important grass parameters on 

RV (mean value) and three reserves (with their property number in the larger data set) in 

the area: 

 

Grass Parameter RV – 

29  

R 13  R 12  

now R 

15 

R 7  RV  Rank vs. other reserves (/4) 

09/

10 

10/

11 

11/

12 

12/

13 

13/

14 

14/

15 

15/

16 

16/

17 

Perennials (%) 51 54 51 63 3 4 4 4 4 4 2 3 

Cover (distance-mm) 156 69 119 96 4 4 4 4 4 4 3 4 

Cover (tuft size-mm) 11 13 17 18 4 3 4 4 4 4 1 4 

Standing crop (kg/ha) 67 308 771 387 4 4 2 4 4 3 3 4 

 

The above illustrates that RV ranks relatively low when compared to three surrounding 

reserves. The effect of small area size (spatial scale) where animals cannot may play an 

important role in vegetation dynamics particularly during times of stress. 

 

Trees 

Woody density varies across the different areas, with fluctuations broadly corresponding to 

‘wet’ (decreased density) and ‘dry’ (increase in density). The density on RV stabilised 

following two years of decline. The latter is counter intuitive given the dry seasons and 

reduced competition by the declining grass layer. We can expect a fair amount of flux 

within the tree layer in terms of density due to environmental (as proposed above) and 

management (e.g. overgrazing) factors which result in either the tree or grass layers 

gaining a competitive advantage. The tree canopy cover has declined steadily since 

2013/14 and is now markedly below the long-term mean value (a factor that may also 

contribute to a reduced perennial component of palatable shade loving grasses (Figure 8).  
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Figure 7 Mean woody density on RV.   

 

 

Figure 8 Mean woody canopy cover on RV. 
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THE ANIMAL COMPONENT 

 
For the effective management of a game reserve, it is vital that the animals are counted on 

a regular basis. These estimates are critical for calculations relating to herbivore 

carrying/grazing capacity and stocking rate and the effect of their utilisation on the habitat. 

Wildlife management is not possible without reliable information regarding herbivore 

numbers (Appendix A for RV). Different animals have different effects on the vegetation, so 

we also need to determine the proportion of the various feeding classes on RV.  

 

Work by Peel, Kruger and Zacharias (2005) shows that appropriate stocking rates, 

depending on veld condition, for these areas should be placed between 4 500 kgkm-2 and 5 

000 kgkm-2. The current stocking rate on RV is slightly above the guideline 

recommendation (Figure 9). As previously discussed, there is little information as to the 

number of animals of different species that perish due to predation on small areas and the 

impact of predators on the herbivore population requires consideration. The stocking rates 

are such that it would be relatively easy to reduce the numbers to adapt to any further 

declines in veld condition (this management action has been implemented). In the case of 

RV, in addition to the recent poor rainfall seasons we have experienced veld declines are 

linked to the history of certain areas being overgrazed. We must also realise that a point 

is reached where further game removals yield little benefit and active veld 

management and rehabilitation is required. The ongoing active management 

programme implemented by Byron Wright and his team at RV is again commended.  

 

Numbers were projected forward as follows: 

1. ‘18p’ in Figure 9 = the 2017 count numbers plus the estimated natural increase 

(reduced due to the current dry situation) minus the calculated effect of predators. 

Predation was probably quite high given that there were two leopard (1♂ and 1♀ all 

year round and likely visits by other leopard), wild dog (between 12 and 16 not all 

year round), hyena (1 all year round) and caracal (Byron Wright pers. comm.). 

Despite the previous active management undertaken due to the drought, and based 

on the 2017 count and ongoing drought conditions, the following management 

removals are proposed for 2018: impala 80, warthog 25 and giraffe 10. All of the 

animal biomass on RV is theoretically available to predators (i.e. no non-prey 

animals such as rhino, hippo or elephant). Any offtake considerations must therefore 
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keep in mind the impact that predators may have, in particular large packs of wild 

dog and this will influence the degree to which management intervention is required. 

 

Figure 10 (feeding classes) shows that feeding class 1 (bulk grazers) is well below the 

guideline, feeding class 2 (selective grazers) well below, class 3 below the guideline and 

feeding class 4 (browsers) well above the guideline. As previously stated, the guideline 

figure for browsers is probably low and browsers should in fact, be seen as separate from 

the other three classes with more emphasis placed on the physical condition of the animals 

(see faecal analysis section). 
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Figure 9 Animal biomass on RV. 

 

 

Figure 10 Feeding class ratios on RV. 
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Energy flows and sustainability on RV 

I examined the effect of resource use by grazers by inserting the resource requirements for 

wildebeest, warthog, impala, waterbuck, nyala and zebra. I investigated whether the 

individual populations were able to stabilise their own ‘population metabolism’ using flows 

of endosomatic energy (food and work) (Peel 2005). The average energy demand of the 

different species was obtained from which an estimate of the activity patterns as they affect 

the feeding requirements of the various species. The approach is looked at in terms of 

useful energy flows into a system minus a certain fraction that is reduced by internal 

overheads (e.g. consumption used to maintain the population) and external overheads (e.g. 

predation that reduces the population).  Where an indicator of environmental loading (EL), 

the biophysical cost of the diet, is introduced.  The EL relates to the metabolisable energy 

of the forage (ME = 10.5 MJkg-1 dry matter - Lombaard 1966) and the total amount of 

forage (from field data collection in this study).  The latter takes into account the proportion 

of the forage that is available to the animals. Estimates vary from 22% to 49% in the broad-

leaved savannas to between 15% and 80% in fine-leaved savannas (in highly nutritious 

systems). Using this method, Figure 11 shows that the resource was limiting for the 

grazing species on RV in 2017 (second year in succession).  
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Figure 11 Resource availability in a multi-species grazing system – RV 2017. 

 

 

 

 

 

 

 

 

 

 

 

 

Energy 
required 

(1)  
5575  

 

  MJd-1 

Potential 
activity 

(2)  
2487840 

 

   h 

Rest 
Overhead 

(3) 
53% 

Actual 
available 

activity (4)  
1318555  

 

         h Maintenance
/ 

reproduction 

overhead (5) 
14% 

Available 
activity 

Food (6)  

58395  
 

         h 

Grass 

required (7)  

193780 
  kgy-1APPA-1 

Energy 
required 

(8)  

2034693 
 

    MJy-1 

Grass available (14817) = --135386kgy-1APPA-1 

 

 

Resource limiting  



 20  

An amount of 1 % of the total value (not hunting) of the animals present on a reserve is 

considered reasonable when deciding on doing a game count (ABSA 2003). Game values 

were obtained from various sources including wardens from the area. I assume 1% for the 

vegetation and faecal analysis-monitoring programme (not including the cost of land, 

infrastructure etc.). Table 7 summarises the situation for the RV based on the 2017 game 

count: 

 

Table 7: RV estimate of costs as a proportion of the value of the larger mammals present. 

Species  Total Value 
(R) 

(1) Total cost 
of vegetation 
monitoring 
and faecal 
analysis per 
annum (Exc. 
Vat) (R) 

(2) Total cost 
of helicopter 
count @ say 
R8 000 per 
hour (Exc. 
Vat) – say 2h 
(R) 

Bushbuck 10250 15 700 16 000 

Duiker - Grey 26813   

Giraffe 309188   

Impala 202811   

Kudu 202246   

Nyala 278838   

Warthog 3896   

Waterbuck 175506   

Blue wildebeest 59094   

Zebra 63414   

 1332054   

Cost of ecological 
monitoring (1) and 
(2) as percentage 
of value of game 
(%) 

 (1) 1.9              (2) 1.9 

Cost of ecological 
monitoring as 
percentage of 
value of game (%) 

 3.8 

Guideline 
percentage (%) 

 2.0 

 * Mean of estimated male and female costs; and 

 

The above indicates that the cost of the various ecological monitoring exercises is within 

the guideline range for RV. 
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FAECAL ANALYSIS 

 

A total of 17 reserves have extended their ecological monitoring programme to include 

looking at animal condition as an adjunct to the veld-monitoring programme. Dr Rina Grant, 

is collaborating with us on this project. 

 

Protein is the most common nutrient that limits animal performance and survival. Faecal 

protein, measured as faecal Nitrogen (N), gives an idea of what the animal is able to select. 

The measurement is correlated with forage digestibility, dietary protein, phosphorous 

concentration and weight change. Phosphorous (P) is commonly limiting during dry periods 

in particular. P deficiencies generally lead to reduced reproduction and young survival 

rates. The higher the palatability of the plants the higher the protein and phosphorous 

concentrations and digestibility. Environmental conditions affect N and P concentrations 

and rainfall in particular is correlated to their availability. 

 

The paper by Grant, Peel, Zambatis & van Ryssen 2000 (reference given under 

REFERENCES) is available on request.   

 

RESULTS AND DISCUSSION 

 

We received samples from RV for the sixth time in 2017. Consistent data collection and the 

pooling of greater numbers of animals per sample (and including a spectrum of sex and 

age classes) will allow us to monitor N and P levels in relation to threshold’s that may 

indicate N and/ or P deficiencies. Sex and age data, lambing/calving rates and 

survival/mortality (related to sex and age) are an important adjunct to the faecal analysis 

and by extension the ecological monitoring programme as a whole. 

 

The results are presented in Figure 12. 

 

For N - zebra, waterbuck, wildebeest, warthog, impala, kudu, nyala and giraffe were all well 

above the guideline. For the grazers in particular, this indicates that the feeding programme 

is having the desired effect, not only sustaining the animals but also taking some pressure 

off the grass layer. In addition to the feeding, it appears that the browse component is able 

to sustain the browsers and mixed feeders (the importance of the latter’s ability to switch 
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from quality graze to quality browse food sources). In the case of browsers, this indicates a 

relatively healthy browse layer. 

 

For P - zebra, waterbuck, wildebeest, warthog, impala, kudu, nyala and giraffe were all 

above the guideline. Once again, for the grazers in particular, this indicates that the feeding 

programme is having the desired effect. Mixed feeders in addition illustrating the 

importance of their ability to switch from quality graze to quality browse food sources and 

for the browsers a reflection of sufficient browse quantity and quality on RV. Low levels of 

Phosphorus (P) within the grazing component may lead to reduced reproduction rates, 

difficulty in raising calves and lambs successfully (potential problems with lactation and 

bone formation).  

 

To summarise, the above points to a successful drought feeding programme  

 

Mixed feeders such as impala (which graze and browse) and the browsing giraffe appear to 

be  able to maintain N and P levels due to their ability to utilise browse and also lending 

support to the earlier statements in the report that the browse capacity in these areas is 

higher than historical guideline figures (but this does not mean that stressed animals, 

particularly old males (kudu in particular), will not perish due to nutritional stress in the late 

winter – especially if we experience a cold snap associated with wet weather and stressed 

veld conditions). The substantial riparian habitat probably also contributes to enhanced 

browsing conditions.  

 

Consistent data collection and the pooling of greater numbers of animals per sample (and 

including a spectrum of sex and age classes) will allow us to monitor N and P levels in 

relation to threshold’s that may indicate a dietary deficiency (N) or P deficiencies that may 

lead to low reproductive rates. As previously requested sex and age data, lambing/calving 

rates and survival/mortality (related to sex and age) is an important adjunct to the faecal 

analysis and by extension the ecological monitoring programme as a whole (Appendix B). 
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Figure 12 N and P trends in some herbivores on RV. 
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Figure 12 N and P trends in some herbivores on RV. 
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Figure 12 N and P trends in some herbivores on RV. 

 

RV is gathering a valuable data set to facilitate the management of herbivores and, where 

reliable trends are sought, the value of regular consistent counting methods and teams 

cannot be overemphasised. The importance of the ecological monitoring programme is 

apparent, as any change in stocking rate will interact with climatic conditions to influence 

the vegetation component. 

 

We are building a database from which sound management decisions can be made, where 

hazards can be avoided and opportunities grasped to the benefit of the property. I thank all 

concerned, in particular Byron Wright and Tinus Koen, for the keen interest shown in this 

project and would like to restate that I am available to discuss the ecological monitoring 

programme with you at any time. 
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Appendix A 

Animal numbers of larger species obtained from the helicopter counts - RV 

Species 2011 2012 2013 2014 2015 2016 2017 

Baboon troops 2 - 2 - - - - 

Blue wildebeest 23 28 22 27 34 26 6 

Bushbuck  3 1 - 1 2 1 

Duiker 7  7 12 7 20 11 22 

Giraffe 20 24 27 28 38 34 40 

Impala 130 121 141 139 202 127 188 

Kudu  21 27 30 26 44 41 18 

Monkey troops 2 - 3 2 2 - 2 

Nyala 17 13 13 9 16 23 12 

Warthog 89 73 25 28 48 14 47 

Waterbuck 46 21 24 27 38 32 24 

Zebra 23 27 29 27 32 26 19 
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Appendix B 

Sex and age structures of herbivores on RV (use attached sheet to assist with sex/age 

classification-PTO) 

Date Species Number Age class/sex Location/GP

S 

   1 2 3 4  

   M F M F M F M F  
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Guide to assessing age in various game animals for use in age classification (previous 
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