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CHAPTER 1 

INTRODUCTION 

 

Historically the larger aquatic vertebrates of South African rivers, particularly 

Crocodylus niloticus were relatively widespread.  Crocodiles, like hippopotami 

(Hippopotamus amphibius) are important components of aquatic ecosystems because 

of their size and the amount of biomass tied up in their bodies (Davies and Day, 1998).  

Organic materials and nutrients are redistributed by Nile crocodiles in ecosystems but 

particularly so in small isolated water bodies (Davies and Day, 1998).  Therefore, if 

crocodiles are removed from any system, the dynamics of nutrient recycling should be 

noticeably altered.  As a group, crocodilians are of great antiquity with hundreds of 

fossil forms and three major radiations (Ross, 1998).  Crocodilians are implicated in 

positive effects in their environments as “keystone species” that maintain the structure 

and function of ecosystems through their activities which include selective predation on 

fish species, recycling of nutrients and maintenance of wetlands in times of drought 

(King, 1988; Craighead, 1968). 

 

The most recent revision of the taxonomy of crocodilians was undertaken by King and 

Burke (1997).  They recognised 23 species of crocodilian arranged in three families i.e. 

Alligatoridae, Crocodylidae and Gavialidae.  Appendix I shows the taxonomy of the 

Order Crocodilia in more detail.  The Nile crocodile is among the largest and best 

known of all the crocodilians.  Nile crocodiles are widely distributed throughout sub-

Saharan Africa and Madagascar (Ross, 1998).  Historical records indicate its range 

formerly extended into southern Israel, Jordan and the Comoros Islands (Ross, 1998).  

Nile crocodiles can be found in a wide variety of habitat types including lakes, rivers, 

freshwater swamps and even in brackish water environments.   
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Although the status of the Nile crocodile is relatively secure and abundant in southern 

and eastern Africa, where it is regarded as a species with a “moderate” need for the 

recovery of the wild population, it is greatly depleted in western Africa (Ross, 1998).  

The Status Survey and Conservation Action Plan of the IUCN Crocodile Specialist Group 

(Ross, 1998)  states that among the 20 African countries where some indication of the 

status of C. niloticus is known, their numbers are considered to be severely depleted in 

six (30%), somewhat depleted in 12 (60%) and not depleted in two countries (10%).  

Two other species of crocodilian occur in Africa.  They are the slender-snouted 

crocodile (Crocodylus cataphractus) and the dwarf crocodile (Osteolaemus tetraspis).  

There is much overlap in the distribution of these two species as both occur in Central 

Africa, West Africa and West-central Africa.  Neither occurs in southern Africa.       

  

 

Figure 1: Distribution of Crocodylus niloticus in Africa (Britton, 2004). 
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Crocodilians are threatened by many human activities.  Most significant of these is the 

destruction or alteration of the wild habitat (Pooley, 1969).  Commercial over-

exploitation and indiscriminate killing have resulted in many crocodilian species 

suffering a decline in numbers and reductions in distribution.  As with many other large 

commercially valuable species, hide hunting during the 1940’s - 1960’s resulted in 

dramatic declines in population size throughout most of the Nile crocodile’s range.  

Overexploitation combined with loss of habitat has brought several crocodilian species 

to the brink of extinction.  Rural communities are often intolerant of large potentially 

dangerous crocodiles and the deliberate destruction of nests and adults is widely 

reported.  In general, crocodilian populations become threatened in direct proportion 

to the proximity and density of human populations (Ross, 1998). 

 

Because crocodiles are large animals that increase through several orders of 

magnitude of size during their lifetime as they grow from hatchlings to adults, they 

require relative large areas of undisturbed wetland to maintain large populations.  The 

creation of dams and impoundments has an undeniable effect on crocodile populations.  

The original, well vegetated marshy habitat is replaced by a lake with bare shores 

which may cause crocodile populations to decline.  New impoundments is often highly 

productive water bodies able to support crocodile populations but fluctuations in water 

level due to agricultural and industrial demands affect the reproductive capacity of 

crocodile populations negatively (Ross, 1998).   

        

Aerial surveys during 1992 indicated that the C. niloticus population in the Flag 

Boshielo Dam seemed to prosper while the population in Loskop Dam had declined 

sharply (Jacobsen, 1992).   
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This was confirmed in 1993 when a survey by Kleynhans and Engelbrecht (1993) 

showed that the Flag Boshielo Dam (then known as the Arabie Dam) has the highest 

density of Nile crocodiles, in terms of numbers, per kilometre in the Olifants River 

between the Loskop Dam and the boundary fence of the Kruger National Park.   

 

The Loskop Dam is situated about 85 km upstream from the Flag Boshielo Dam in the 

Olifants River.  Jacobsen, (1988) suggested that the Flag Boshielo Dam (Arabie Dam) 

population of Nile crocodiles may very well be the last fairly large viable population that 

occurs outside an officially protected area in the former Transvaal Province of South 

Africa.  In line with Jacobsen’s view, Swanepoel (2001) states that the Flag Boshielo 

Dam population of Nile crocodiles is in his view, “a significant population that deserves 

to be protected”. 

   

The Department of Water Affairs and Forestry (DWAF) is planning to increase the 

height of the Flag Boshielo Dam by 5 meters starting in October 2005 (Department of 

Water Affairs and Forestry, 2003a).  The resulting increase in the water level will 

undoubtedly have a serious effect on the numbers of crocodiles, their nesting ecology 

and their distribution in the Flag Boshielo Dam.  

 

Important hypotheses regarding the status of the C. niloticus population in the Flag 

Boshielo Dam could not be tested against the data and information collected by various 

Nature Conservation Departments over the years.  This was due to the existing data 

being unstructured and too unspecific to be of any value.  The proposed increase in 

the height of the Flag Boshielo Dam by DWAF provided the opportunity to test the 

hypotheses that:  
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CHAPTER 2 

STUDY AREA 

 

Location 

 

The Flag Boshielo Dam (24°49’05”S; 029°26’39”E) is situated about 25 km north-east 

of the town of Marble Hall (Clark, 1997) in the extreme north-western corner of South 

Africa’s Mpumalanga Province.  On a wider scale, the dam is about 200 km north of 

Pretoria and about the same distance south-east of Polokwane (Pietersburg).  Other 

local towns of interest in the general area of the Flag Boshielo Dam are Groblersdal 

and Middelburg.   

 

 

Figure 2: Locality of the Flag Boshielo Dam near Marble Hall in the Mpumalanga 

province of South Africa.  The yellow polygons represent towns and villages.  
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Several large impoundments situated upstream from the Flag Boshielo Dam have a big 

influence on the water level of this dam.  The biggest of these are the Loskop Dam, 

about 85 km upstream in the Olifants River, and also the Mkhombo Dam 

(Rhenosterkop Dam) which can be found about 70 km upstream in the Elands River.   

 

 

Figure 3: Map showing Schuinsdraai Nature Reserve (shown in green) in relation to 

the Flag Boshielo Dam (shown in blue) 

 

The confluence of the Elands River with the Olifants River forms an important 

landmark at the inlet to the Flag Boshielo Dam.  Several other small non-perennial 

streams also feed the dam but only for short times during periods of high rainfall.  The 

western shore of the Flag Boshielo Dam forms part of the Schuinsdraai Nature 

Reserve, a 9037 ha provincial nature reserve.  This means that the nesting sites and 

basking sites are protected to some extent but not the water where the crocodiles live 

and hunt.   
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Figure 4: Map showing the boundaries of the study area in red.  The study area 

included the whole of the Flag Boshielo Dam and one kilometre of the Elands River 

upstream of its confluence with the Olifants River and also 3.5 kilometres of the 

Olifants River upstream of its confluence with the Elands River. 
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The area where the study was concentrated can be described as the area that includes 

the whole of the Flag Boshielo Dam from the dam wall upstream to the confluence of 

the Olifants and Elands Rivers at the inlet to the dam.  The study area also included 

the area about one kilometre upstream in the Elands River from its confluence with the 

Olifants River. This point was marked as roughly where the Elands River is crossed by 

the low level bridge on the Swartkop gravel road.  The study area also extended for 

3.5 km upstream in the Olifants River from its confluence with the Elands River to the 

weir known locally as Desmond’s Weir.  Both rivers become too shallow and rocky 

beyond these points to be negotiated safely by boat. 

 

Climate        

 

According to the South African Weather Service, the Flag Boshielo Dam falls within the 

Northern Transvaal climatic zone (Schulze, 1994).   The climate of the Olifants River 

basin is described as semi-arid and hot with an average annual rainfall of 380 - 700 

mm.   

0

100

200

300

400

500

600

700

800

1998 1999 2000 2001 2002 2003 2004

Year

A
n

n
u

al
 R

ai
n

fa
ll

 (
m

m
)

Annual Rainfall Seven Year Average

 Figure 5: Annual rainfall measured in mm at the confluence of the Olifants and 

Elands Rivers in the Flag Boshielo Dam. 
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Thunderstorms are responsible for most of the rainfall in this region.  The South 

African Weather Service describes the rainy season as starting in November with a 

peak in January.  An important factor is that the rainfall is somewhat unreliable and 

that severe drought conditions occur in about 12% of all years (Schulze, 1994). 

 

The warmest month is January while the coldest temperatures are measured during 

July.  Daily maximum temperatures reported by Schulze (1994) are approximately 

32°C during January and around 22°C during July.  Extreme temperatures reported in 

the past are in the order of 42°C for January and 31°C for July (Schulze, 1994).   

 

Schulze (1994) reported the average daily minimum temperatures for January as 18°C 

and 4°C for July while extremes can reach 8°C (January) and -7°C (July).  In general 

summer days often are described as oppressively warm while some winter nights can 

be decidedly cold.  Winds are mainly light to moderate and most often blow from a 

north-easterly direction.   
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Figure 6: Mean monthly temperature (°C) for the period Jan 2002 to Dec 2004 

measured at the confluence of the Olifants and Elands Rivers in the Flag Boshielo Dam. 
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Geology, soils and vegetation 

 

In the central and southern Transvaal, the Archean granites and greenstone forms the 

basement to the Transvaal succession (Coetzee, 2001).  The geology of the area 

where the Flag Boshielo Dam was built consist of these Archean granites and also 

rhyolites that was formed in excess of 2 500 million years ago.  Other rock formations 

worth noting in the area occur to the west and south of the dam.  These formations 

are part of the Transvaal succession and consist of orthoquartzite, dolomite, gabbro 

and shale (Department of Water Affairs and Forestry, 2003b).  The soils in the wider 

area around the Flag Boshielo Dam are soils of the Glenrosa and Mispah types 

(Department of Water Affairs and Forestry, 2003b).  Soils encountered in the 

immediate vicinity of the impoundment are described as red-yellow apedal freely 

drained soils (Department of Water Affairs and Forestry, 2003b).     

   

The Flag Boshielo Dam is situated in the veld type described as Mixed Bushveld by 

Acocks (1975).  Natural vegetation along the Elands and Olifants Rivers (and their 

tributaries) has been replaced by agricultural crops.  Riparian vegetation in reasonable 

condition still exists in the upper reaches of the dam but downstream of the dam, most 

of the riparian vegetation has been removed.  The vegetation along the western shore 

of the upper reaches of the dam is dominated by Combretum erythrophyllum and Rhus

gerrardii which are typical riparian species (Department of Water Affairs and Forestry, 

2003b).  Other riparian species also present include Salix mucronata, Ficus capreifolia 

and Maytenus heterophyla.  Some non-riparian species like Acacia karroo, A. tortillis, A. 

galpinii, A  erioloba, Spirostachys africana, and Ziziphus mucronata are also common 

along the western shore of the upper reaches of the dam.  This indicates a possible 

degradation of the riparian vegetation in the upper reaches of the Flag Boshielo Dam. 

The active channel and some patches along the shore is colonised by Phragmi es.   

 

.

t
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Description of the Flag Boshielo Dam      

 

Construction of the Flag Boshielo Dam was completed in 1987 (Clark, 1997).  The dam 

was originally known as the Mokgomo Matlala Dam but the name was later changed to 

Arabie Dam after the original farm on which the wall was built.  However, during 2001 

the name of the dam was once again changed, this time it became known as the Flag 

Boshielo Dam. 

 

The existing dam is a composite structure and comprises a 770 m long earth 

embankment with a 455 m long roller compacted concrete gravity section across the 

riverbank (Department of Water Affairs and Forestry, 2003b).  The dam has a central 

overflow spillway section with a four metre high and 200 m long earth embankment on 

the right bank which acts as an emergency break-section to protect the dam in case of 

extreme floods (Department of Water Affairs and Forestry, 2003b).   

 

 

Figure 7: The Flag Boshielo Dam with outflow into the Olifants River and construction 

site visible across the Olifants River.  
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DISCUSSION 

 

There are some Nile crocodile populations in southern Africa that number more than 

1000 individuals.  In the areas with smaller populations, the Flag Boshielo Dam with an 

estimated 211 crocodiles compares well to the Pongola River with its 361 animals 

(Blake and Jacobsen, 1992), the Hluhluwe Rivers with their 238 crocodiles (Blake and 

Jacobsen, 1992), Lake Sibaya with its 112 animals (Combrink pers. comm.1) and the 

Olifants River from Loskop dam to the Kruger National Park (excluding Flag Boshielo 

Dam) with its 208 crocodiles (Kleynhans and Engelbrecht, 1993).   

 

 The absolute density of 3.25 crocodiles/km of shoreline in the Flag Boshielo Dam 

compares favourably to that of Lake Ngezi with 3.91 crocodiles/km (Hutton, 1984), the 

area above the Murchison Falls with 2.91 crocodiles/km (Parker and Watson, 1970) 

and the Umfolozi Rivers with 2.84 crocodiles/km (Blake and Jacobsen, 1992).  In terms 

of biomass, the Flag Boshielo Dam has one of the highest values for smaller 

populations.  The total biomass of 142.83 kg/km in the Flag Boshielo Dam is higher 

than the values for the rest of the Olifants River (Loskop Dam to the Kruger National 

Park), the Umfolozi Rivers and also the area above the Murchison Falls in Uganda. 

 

Table 2 below, Compares the population numbers, absolute densities and biomass of 

the Flag Boshielo Dam Nile crocodile population with those of several other southern 

African Nile crocodile populations. 

 

                                            
1 Combrink, X: Threatened and Endemic Species Project, PO Box 398, St Lucia, 3936. 
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Figure 27: Kernel estimation of the range of crocodile NGS 004 in the Flag Boshielo 

Dam during 2002 - 2004 showing the 50%, 75% and 95% utilisation distribution. 
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Figure 28: Kernel estimation of the range of crocodile NGS 005 “Koos” in the Flag 

Boshielo Dam during 2002 - 2004 showing the 50%, 75% and 95% utilisation 

distribution. 
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Figure 29: Kernel estimation of the range of crocodile FBD 05 in the Flag Boshielo 

Dam during 2002 - 2004 showing the 50%, 75% and 95% utilisation distribution. 
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Figure 30: Kernel estimation of the range of crocodile FBD 12 in the Flag Boshielo 

Dam during 2002 - 2004 showing the 50%, 75% and 95% utilisation distribution. 
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Figure 31: Movement path of crocodile NGS 004 in the Flag Boshielo Dam.  The 

Animal movement analysis tool (ArcView 3.2) does not take the linear characteristics of 

a river into account, thus showing some movements across large areas on land to 

connect outlier points.  These movements across land should be ignored.  
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DISCUSSION 

 

Modha (1967) measured the territory of crocodiles in Lake Turkana and expressed the 

size thereof in linear distance (m) rather than in area (km²).  He observed the Lake 

Turkana crocodiles moving through territories that ranged from 60 m to 230 m in 

length.  The Flag Boshielo Dam is a much smaller and narrower lake where the 

average size of all centres of activity came to between 0.06 km² and 0.23 km².  The 

average home range size is approximately 0.36 km² which can be compared to the 

average home range size of 0.31 km² found by Hutton (1989) in Lake Ngezi, 

Zimbabwe.   The minimum sizes that compare well to those found in Lake Turkana and 

also in Lake Ngezi suggest that there is a minimum size of territory that crocodiles 

need in order for them to fare reasonably well.  Based on the results of this study 

given in tables 8 and 9 the size of that area is estimated to be approximately 0.06 km² 

(60 m²) in the Flag Boshielo Dam. 

 

Variation in the size of territories is evident with the average size ranging between 0.03 

km² and 0.09 km² (table 8).  Although the sample size was small, it was noticeable 

that male crocodiles had bigger territories than females while males also maintained 

longer territories than females (table 6).  Hutton (1989) also found that mature female 

crocodiles have small home ranges.  The two female crocodiles maintained a centre of 

activity with an average size of approximately 0.05 km² and an average home range of 

approximately 0.23 km².  In contrast the two males had a somewhat larger centre of 

activity with an average size of approximately 0.08 km² whilst the average home range 

of approximately 0.23 km² is the same as the females.  A fair amount of overlapping in 

home range seem to occur between individual crocodiles as evidenced by all the 

tagged crocodiles having some claim to the Brady’s Island/Old nests area.  It was 
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however never clear whether these were defended against other crocodiles.  Hutton 

(1989) found no overlapping of home ranges in Lake Ngezi. 

        

The utilisation of a large area upstream of Desmond’s Weir was a little unexpected.  It 

has long been argued that this weir is an obstruction that heavily influences the 

distribution of crocodiles in the Flag Boshielo Dam and the Olifants River.  Crocodile 

NGS 004 was caught and tagged on 12 March 2004 near Pebble shore and spend the 

next three days in the same general area.  The crocodile then suddenly moved 

upstream and one day later he had travelled 4.56 km to the area at Desmond’s Weir.  

During his stay in this area this crocodile eventually even travelled as far as 2.28 km 

beyond Desmond’s Weir upstream into the Olifants River.  Crocodile NGS 004 then 

stayed behind the weir for the next 24 days before moving back downstream to the 

territory where he was caught (Pebble shore).  This crocodile moved freely back and 

forth over (or around) the weir until the transmitter stopped working.  Therefore weirs 

in rivers probably do not limit the movements of crocodiles as much as it was expected 

to do.   Similarly crocodile NGS 005 “Koos” stayed in the Old nests area where he was 

caught for one day and then moved 2.86 km upstream to Brady’s Island where he 

moved up and down for the next five days.  Koos then moved 5.24 km back 

downstream past the Old nests to settle in the Granite hills area.  Unfortunately the 

transmitter broke down shortly after this move and no further data was collected.  This 

confirms the possibility that crocodiles quickly move away from the site where they 

were captured or had perhaps been harassed (e.g. by watercraft) to settle in areas 

much further away for quite some time before returning to their original territory.  

 

A strong correlation (r = 0.92) was found between the total length of the crocodiles 

and the size of their territories indicating that home range behaviour do indeed change 

as the crocodile grows from juvenile to adult size.    
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CONCLUSION       

 

The Nile crocodiles in the Flag Boshielo Dam seem to establish home ranges that vary 

on average between 0.03 km² to about 0.28 km² in the case of an animal in the > 4.0 

m TL size class.  The average size of territories (0.06 km²) compare well to that found 

in other crocodile populations (Modha, 1967, Hutton, 1989), which indicates that 

individual crocodiles need at least a minimum size of territory in order for them to fare 

reasonably well.  In the Flag Boshielo Dam that distance seem to be approximately 

0.06 km² which converts to about 60 m².   

 

Male crocodiles had bigger territories and range sizes than the females.  Radio 

telemetry results gathered indicates that in the Flag Boshielo Dam, the centres of 

activity of male crocodiles are on average 23.08% larger than that of female 

crocodiles.  The results also indicate that the average length of the male territories is 

17.90% longer than those of female crocodiles in the Flag Boshielo Dam.  Amongst the 

male crocodiles, “Koos” has a substantially bigger territory and range than the much 

smaller FBD05.  “Koos” is a dominant male and member of the > 4.0 m TL size class. 

Crocodile NGS 004 spent much of its time behind Desmond’s Weir which suggests that 

obstructions such as weirs in rivers do not present a particular problem to crocodiles in 

the 2.1 - 4.0 m TL size class.  This is probably also true for smaller crocodiles.  Finally, 

a strong correlation was found to exist between the length of the crocodile and the size 

of its territory.  The crocodiles showed interesting behaviour in the way that they 

moved out of the area where they where captured and into other areas as far as 2.86 

km and even 6.83 km away from the capture site before returning to the original area 

again.  Overlapping of home ranges seems to exist as evidenced by all the tagged 

crocodiles having some claim to the Brady’s Island/Old nests area.     
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   Crocodylus johnsoni (Australian freshwater crocodile) 

   Crocodylus mindorensis (Philippine crocodile) 

   Crocodylus moreletii (Morelet’s crocodile) 

   Crocodylus niloticus (Nile crocodile) 

   Crocodylus novaeguineae (New Guinea crocodile) 

   Crocodylus palustris (mugger) 

   Crocodylus porosus (saltwater crocodile) 

   Crocodylus rhombifer (Cuban crocodile) 

   Crocodylus siamensis (Siamese crocodile) 

   Osteolaemus tetraspis (dwarf crocodile) 

 

   Subfamily Tomistominae 

 

   Tomistoma schlegelii (tomistoma) 

 

  Family Gavialidae 

 

  Gavialis gangeticus (gharial) 
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