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INTRODUCTION 

 

Umlando was contracted by Jeffares and Green to undertake the heritage 

survey of one of the bulk water supply pipelines in Ladysmith. This pipeline starts 

at Spionkop Dam and follows the R600, over the N3 and meets with the N11. 

Along the R600 the pipeline intends to veer south towards a reservoir and related 

treatments on the farm Brakfontein. The pipeline follows the N11 and R103, and 

then veers northwest with the R103 towards the existing Ladysmith water 

treatment works. The pipeline is ~30km long and most of it will occur near the 

road reserve.  

 

A desktop study was undertaken in 2011 (Appendix C) for an expanded 

version of this project. In the desktop study it was noted that the reservoir was 

placed on a 2nd Anglo-Boer War Site, specifically one of the Boer Commando 

sites relating to the Battle of Vaalkrans. The area was potentially red flagged 

pending further studies. 

 

Figures 1 – 3 indicate the location of the proposed line. 

 

The location of the reservoir is a key factor for the pipeline. The most cost 

effective and energy efficient method is for the reservoir and related treatment 

works to be placed at an altitude of 1200m, and as close to the R600 as possible. 

It was for this reason that the Brakfontein koppie was chosen. To date no other 

site at 1200m has been looked at as an alternative for the reservoir. 
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FIG. 1 GENERAL LOCATION OF THE STUDY AREA 
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FIG. 2: AERIAL OVERVIEW OF THE STUDY AREA 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



   

  Page 7 of 122 

   

Ladysmith Bulkwater pipeline HIA v2.doc                      Umlando 16/09/2015 

FIG. 3: TOPOGRAPHICAL OVERVIEW OF THE STUDY AREA 
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KWAZULU-NATAL HERITAGE ACT NO. 4 OF 2008 

“General protection: Structures.— 

 No structure which is, or which may reasonably be expected to be older 

than 60 years, may be demolished, altered or added to without the prior 

written approval of the Council having been obtained on written application 

to the Council.  

 Where the Council does not grant approval, the Council must consider 

special protection in terms of sections 38, 39, 40, 41 and 43 of Chapter 9. 

 The Council may, by notice in the Gazette, exempt— 

 A defined geographical area; or 

 defined categories of sites within a defined geographical area, from the 

provisions of subsection where the Council is satisfied that heritage 

resources falling in the defined geographical area or category have been 

identified and are adequately protected in terms of sections 38, 39, 40, 41 

and 43 of Chapter 9. 

 A notice referred to in subsection (2) may, by notice in the Gazette, be 

amended or withdrawn by the Council. 

General protection: Graves of victims of conflict.—No person may damage, alter, 

exhume, or remove from its original position— 

 the grave of a victim of conflict; 

 a cemetery made up of such graves; or 

 any part of a cemetery containing such graves, without the prior written 

approval of the Council having been obtained on written application to the 

Council. 

 General protection: Traditional burial places.— 

 No grave— 

 not otherwise protected by this Act; and 

 not located in a formal cemetery managed or administered by a local 

authority, may be damaged, altered, exhumed, removed from its original 

position, or otherwise disturbed without the prior written approval of the 

Council having been obtained on written application to the Council. 
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The Council may only issue written approval once the Council is satisfied that— 

 the applicant has made a concerted effort to consult with communities and 

individuals who by tradition may have an interest in the grave; and 

 the applicant and the relevant communities or individuals have reached 

agreement regarding the grave. 

General protection: Battlefield sites, archaeological sites, rock art sites, 

palaeontological sites, historic fortifications, meteorite or meteorite impact 

sites.— 

 No person may destroy, damage, excavate, alter, write or draw upon, or 

otherwise disturb any battlefield site, archaeological site, rock art site, 

palaeontological site, historic fortification, meteorite or meteorite impact 

site without the prior written approval of the Council having been obtained 

on written application to the Council. 

 Upon discovery of archaeological or palaeontological material or a 

meteorite by any person, all activity or operations in the general vicinity of 

such material or meteorite must cease forthwith and a person who made 

the discovery must submit a written report to the Council without delay. 

 The Council may, after consultation with an owner or controlling authority, 

by way of written notice served on the owner or controlling authority, 

prohibit any activity considered by the Council to be inappropriate within 

50 metres of a rock art site. 

 No person may exhume, remove from its original position or otherwise 

disturb, damage, destroy, own or collect any object or material associated 

with any battlefield site, archaeological site, rock art site, palaeontological 

site, historic fortification, meteorite or meteorite impact site without the 

prior written approval of the Council having been obtained on written 

application to the Council. 

 No person may bring any equipment which assists in the detection of 

metals and archaeological and palaeontological objects and material, or 

excavation equipment onto any battlefield site, archaeological site, rock art 

site, palaeontological site, historic fortification, or meteorite impact site, or 
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use similar detection or excavation equipment for the recovery of 

meteorites, without the prior written approval of the Council having been 

obtained on written application to the Council. 

 The ownership of any object or material associated with any battlefield 

site, archaeological site, rock art site, palaeontological site, historic 

fortification, meteorite or meteorite impact site, on discovery, vest in the 

Provincial Government and the Council is regarded as the custodian on 

behalf of the Provincial Government.” (KZN Heritage Act of 2008) 

 

METHOD 

 

The method for Heritage assessment consists of several steps.  

 

The first step forms part of the desktop assessment. Here we would consult 

the database that has been collated by Umlando. These databases contains 

archaeological site locations and basic information from several provinces 

(information from Umlando surveys and some colleagues), most of the national 

and provincial monuments and battlefields in Southern Africa 

(http://www.vuvuzela.com/googleearth/monuments.html) and cemeteries in 

southern Africa (information supplied by the Genealogical Society of Southern 

Africa). We use 1st and 2nd edition 1:50 000 topographical and 1937 aerial 

photographs where available, to assist in general location and dating of buildings 

and/or graves. The database is in Google Earth format and thus used as a quick 

reference when undertaking desktop studies. Where required we would consult 

with a local data recording centre, however these tend to be fragmented between 

different institutions and areas and thus difficult to access at times. We also 

consult with an historical architect, palaeontologist, and an historian where 

necessary. 

 

The survey results will define the significance of each recorded site, as well 

as a management plan.  
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All sites are grouped according to low, medium, and high significance for the 

purpose of this report. Sites of low significance have no diagnostic artefacts or 

features. Sites of medium significance have diagnostic artefacts or features and 

these sites tend to be sampled. Sampling includes the collection of artefacts for 

future analysis. All diagnostic pottery, such as rims, lips, and decorated sherds 

are sampled, while bone, stone, and shell are mostly noted. Sampling usually 

occurs on most sites. Sites of high significance are excavated and/or extensively 

sampled. Those sites that are extensively sampled have high research potential, 

yet poor preservation of features.  

 

Defining significance 

Heritage sites vary according to significance and several different criteria 

relate to each type of site. However, there are several criteria that allow for a 

general significance rating of archaeological sites. 

 

These criteria are: 

1. State of preservation of: 

1.1. Organic remains: 

1.1.1. Faunal 

1.1.2. Botanical 

1.2. Rock art 

1.3. Walling 

1.4. Presence of a cultural deposit 

1.5. Features: 

1.5.1. Ash Features 

1.5.2. Graves 

1.5.3. Middens 

1.5.4. Cattle byres 

1.5.5. Bedding and ash complexes 
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2. Spatial arrangements: 

2.1. Internal housing arrangements 

2.2. Intra-site settlement patterns 

2.3. Inter-site settlement patterns 

3. Features of the site: 

3.1. Are there any unusual, unique or rare artefacts or images at the 

site? 

3.2. Is it a type site? 

3.3. Does the site have a very good example of a specific time period, 

feature, or artefact? 

4. Research: 

4.1. Providing information on current research projects 

4.2. Salvaging information for potential future research projects 

5. Inter- and intra-site variability 

5.1. Can this particular site yield information regarding intra-site 

variability, i.e. spatial relationships between various features and artefacts? 

5.2. Can this particular site yield information about a community’s social 

relationships within itself, or between other communities? 

6. Archaeological Experience: 

6.1. The personal experience and expertise of the CRM practitioner 

should not be ignored. Experience can indicate sites that have potentially 

significant aspects, but need to be tested prior to any conclusions. 

7. Educational: 

7.1. Does the site have the potential to be used as an educational 

instrument? 

7.2. Does the site have the potential to become a tourist attraction? 

7.3. The educational value of a site can only be fully determined after 

initial test-pit excavations and/or full excavations.  

8. Other Heritage Significance: 

8.1. Palaeontological sites 

8.2. Historical buildings 
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8.3. Battlefields and general Anglo-Zulu and Anglo-Boer sites 

8.4. Graves and/or community cemeteries 

8.5. Living Heritage Sites 

8.6. Cultural Landscapes, that includes old trees, hills, mountains, 

rivers, etc related to cultural or historical experiences. 

 

The more a site can fulfill the above criteria, the more significant it becomes. 

Test-pit excavations are used to test the full potential of an archaeological 

deposit. This occurs in Phase 2. These test-pit excavations may require further 

excavations if the site is of significance (Phase 3). Sites may also be mapped 

and/or have artefacts sampled as a form of mitigation. Sampling normally occurs 

when the artefacts may be good examples of their type, but are not in a primary 

archaeological context. Mapping records the spatial relationship between 

features and artefacts.  

 

RESULTS 

 

DESKTOP STUDY 

 

An initial desktop study was undertaken in 2011 where several route options 

were studied. That report is given in Appendix C.  

 

The desktop study consisted of analysing various maps for evidence of prior 

habitation in the study area, as well as for previous archaeological surveys. The 

archaeological database indicates that there general area has many heritage 

sites. These include archaeological sites, historical sites, battlefields, cemeteries 

and living heritage sites (fig. 4). The archaeological sites include all types of 

Stone Age and Iron Age sites. The most abundant type of site is the Late Iron 

Age (LIA) Stone walled settlements that occur from c. 1250 AD onwards.  
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Ladysmith is renowned for its 2ND Anglo-Boer War (2ABW) battlefields and 

the Siege of Ladysmith. There are several fortifications and battlefields nearby 

the route, and at least one will be affected by the route, while it will occur near 

other 2ABW sites.  

 

The line will pass through an area that was recorded by Umlando (Anderson 

2009) and this has several stone walled settlements.  

 

The 1937 aerial photographs indicate that several buildings occur within 

100m of the pipeline; however, these will not be affected (fig. 5). Similarly, the 

1954 topographical map (fig. 6) indicates that several houses and settlements 

occur near the proposed pipeline, but that they will not be affected. Interestingly 

the 2000 topographical map indicates a war grave near the existing water 

reservoir at Brakfontein that is not shown on previous maps. Most of the 2ABW 

graves were relocated in the mid-1970s and small memorials were placed in the 

original locations.  

 

TABLE 1: LOCATION OF RECORDED SITES 

SITE SOUTH EAST DESCRIPTION 

LAD01 -28.555071 29.738285 LIA walling & grave? 

LAD02 -28.555637 29.738429 2ABW Walling 

INOD04 -28.566917 29.747417 MSA flakes 

INOD06 -28.570083 29.748500 Low stone walling 

1NOD026 -28.557000 29.737611 2ABW platform 

Brakfontein -28.64696 29.587025 Boer Commandos 

 

 

 



  Page 15 of 122 

Ladysmith Bulkwater pipeline HIA v2.doc                      Umlando 16/09/2015 

 

FIG. 4: LOCATION OF KNOWN HERITAGE SITES NEAR THE STUDY AREA 
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FIG. 5: STUDY AREA IN 1937 - 1940 
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FIG. 5: STUDY AREA IN 1954 
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FIELD SURVEY 

The field survey was undertaken in April 2015. The proposed reservoir area 

was surveyed with the assistance of Vincent Horn and Raymond Heron. Site 

visibility was hampered in the koppies, especially at Brakfontein, by long grass. 

Most of the line follows the road reserve and no sites were located in this area. 

 

LAD01 

LAD01 is located at the northwestern base of the hill. The site is a Late Iron 

Age (LIA) kraal with the entrance facing uphill. The kraal is 7m wide and has a 

secondary wall attached to the southwestern side (fig. 6). The walling has been 

collapsed or built over. If the latter then it is a human grave. There are remnants 

of walling around the main wall. The pipeline footprint will affect the site.  

 

Significance: The site is of high significance if the secondary wall is a grave.  

Mitigation: While the site is not important, the pipeline footprint can avoid it 

by being diverted to the west. Only an excavation can determine if there is a 

human grave, however I think this is unnecessary if the line can be moved. There 

should be a 20m buffer between the walling and the footprint. 

SAHRA Rating: 3C if not a grave 

 

LAD02 

LAD02 is located 40m southeast of LAD01. The site consists of semi-

rectangular shaped wall with a stone cairn on the outside (fig. 8). It is located 

halfway up the hill. The structure is probably related to the 2ABW. The site 

occurs 40m from the proposed line. 

 

Significance: The walling is of high significance if related to the 2ABW 

Mitigation: the pipeline footprint may not affect the walling. 

SAHRA Rating: 2B 
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FIG. 6: STONE WALLING AT LAD01 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

FIG. 7: STONE WALLING AT LAD02 

 

 

 

 

 

 

 

 

 

 

 

 

 



   

  Page 20 of 122 

   

Ladysmith Bulkwater pipeline HIA v2.doc                      Umlando 16/09/2015 

1NOD026 

The site was originally recorded in 2009. The site is on a cleared hill with the 

rocks being used to create a semi-level platform 4m wide (fig. 8). Several of 

these platforms occur around this hill especially on the southern side. These are 

probably related to British fortifications and/or soldier positions. The pipeline 

centre will be 30m from this feature. 

 

Significance: The hill and the various fortifications are of high significance 

and must be considered as a battlefield. 

Mitigation: The feature may not be disturbed and must be clearly 

demarcated before construction begins. There needs to be a 20m buffer between 

the edge of the pipeline footprint and the feature.  

SAHRA Rating: 2B 

 

1NOD04 

The site consists of several Middle Stone Age (MSA) flakes located on the 

surface. There is no evident deposit in this area. 

 

Significance: Low 

Mitigation: No further mitigation is required. The entire hill is a general 

scatter of MSA tools.  

SAHRA Rating: 3C 

 

1NOD06 

The site is located near the top of the hill. It consists of very low single row of 

stone walling in a circular shape. The site probably dates to the Late Iron Age. 

 

Significance: Low 

Mitigation: The site should be mapped if affected.  

SAHRA Rating: 3C 
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BRAKFONTEIN 

The location of the reservoir and related structures is the more contentious 

issue of this project in terms of heritage. From an engineering point of view, the 

1200m altitude is crucial for the various functions of the reservoir and cleaning 

systems: it would also require less energy. In addition, to this, the distance from 

the main pipeline to the 1200m altitude is the shortest at this point. It was for this 

reason that the land at Brakfontein was chosen: economical in terms of energy 

and finances.  

 

The initial desktop study noted that the proposed location of the reservoir was 

on an area occupied by the Free State Commandos, specifically the Vrede 

Commando, during the Battle of Vaalkrans. The desktop noted that if features 

were observed then the reservoir proposal could be red flagged.  

 

The survey of the koppie noted many features that related to the Late Iron 

Age and the 2ABW. Fig. 9 shows the general location of these features. The 

exact location of these features will not be made public, however, they have been 

made available to the engineers and Jeffares and Green for planning purposes.  
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FIG. 8: PLATFORM AT 1NOD026 
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FIG. 9: GENERAL LOCATION OF FEATURES AT BRAKFONTEIN IN RELATION TO THE RESERVOIR FOOTPRINT
1
 

 

 

 

 

 

                                            
1
 White polygon = footprint; blue line = sangar; red = Boer; yellow = LIA; green – grave; purple = area of interest but could not assess 
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The features observed consisted of the following: 

 LIA primary and secondary walling 

 At least one LIA ‘engraving’ 

 Graves: mostly attributed to the LIA, although one was in a north-south 

orientation. 

 Sangars on the southwest, southeast and eastern flanks, as well as a 

smaller one in the middle of the koppie. The sangars are well 

preserved 

 Gun emplacement in very good condition. 

 Cairns (x 2) these may not be graves 

 Walling that can be attributed to the 2ABW 

 Areas with repeated cut marks on the flat stones – alluding to a 

campsite 

 Areas where the impact of bombs can be observed on the rocks 

 Shrapnel  

 Several small stone features ranging from 2m and smaller in size. 

 

The vegetation hampered the survey in some areas, as the grass was very 

long. Nonetheless, many features were still found, and many more would be 

found if it was cleared. 

 

LIA Walling 

 

The entire koppie is littered with various types of LIA walling. Eighteen 

primary circular walls were noted. Many of these had secondary (and tertiary) 

walling. A few are very well preserved and may date to the early LIA. They 

primary enclosures vary in size with the biggest being +7m in diameter. The walls 

also vary in height. Some are 0.5m above the ground and have been repeatedly 

robbed, while others are over 1m in height (in the inside) and appear to be still in 

the original formation. These walls are made in a similar pattern: a row of two 



   

  Page 25 of 122 

   

Ladysmith Bulkwater pipeline HIA v2.doc                      Umlando 16/09/2015 

large outer rocks with smaller rocks as an infill. Figure 10 shows various types of 

LIA walling from the koppie. No houses foundations normally related to the stone 

walling were observed; however, these tend to be more noticeable when the 

vegetation is cleared. 

 

It is without a doubt that the Boer Commandoes used the LIA walling as part 

of their camp, either for themselves or for the animals. There is evidence that the 

British did this at Caesar’s Camp. At Brakfontein, there is one LIA wall that has 

been modified and walling added in a different architectural style that would 

support this idea. In this way, the LIA walling has been re-used in the 2ABW and 

thus they have battlefield status as well.  

 

ENGRAVINGS 

Only one engraving was noted on the eastern hill. The engraving consists of 

several peckings to form a rough circle. These are LIA engravings and not 

related to the Boer Commandos. We were surprised not to find any Boer-related 

engravings as we had targeted many of the sangars and nearby walls. Figure 11 

shows a similar type of engraving, found on the hill near LAD02 (the photo of the 

engraving at this koppie was accidently deleted). 

 

GRAVES 

Seven graves were recorded in the footprint. The graves are stone cairns in 

an oval and have subsided into the ground. They vary in size but are on average 

1.5m x 2m in size. Seven of the graves are in an east-west orientation, while one 

is in a north-south orientation. None of the graves has headstones and is 

probably associated with the LIA settlements. The long grass made it difficult to 

observe all of the graves, and two of the stone walled byres may have graves 

inside them. Figure 12 shows some of the graves.  
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FIG. 10: LIA STONE WALLED SETTLEMENTS 
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FIG. 11: PECKINGS ON DOLERITE BOULDER 

 

 

 

 

 

 

 

 

 

 

FIG. 12: GRAVES AT BRAKFONTEIN 
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GUN EMPLACEMENT 

The main gun emplacement occurs on the middle western koppie on the 

southern part of the hill. It is made up of large boulders that form a ‘tunnel’ facing 

a general southwest direction, or towards Potgieters Drift or Naval Gun Hill (fig. 

13). The emplacement is mostly well preserved with a few boulders lying on the 

floor because of the trees growing on the feature. Another possible emplacement 

may occur ~100m to the west at the sangar.  

 

Amafa KZN should consider cutting the trees and stopping further growth, 

and possibly repairing the emplacement. 

 

SANGARS 

 

There are four main sangars on the top of the koppie. More sangars occur on 

the southern to eastern slopes but these were not recorded as they were out of 

the footprint. The upper western sangar (fig. 13) is very well preserved. The 

sangar is ~150m long with an excavated trench running along the inside section. 

It is over 1.5m high in places. It is constructed with large and small dolerite 

boulders. There is another sangar below it. The southeastern sangar is on the 

top of the koppie. It is constructed mostly of large dolerite boulders and appears 

to be ~1.5m in height and 50m long (fig. 14). The eastern sangar is a low wall 

~50m in length (fig. 15). It has not been toppled over and appears to be in its 

original position/height. 

 

In general, the sangars are very well preserved and are almost pristine. They 

form the sense of place by creating an enclosure around the koppie. The 

photographs in the report cannot capture this. 

 

 

 

 



   

  Page 29 of 122 

   

Ladysmith Bulkwater pipeline HIA v2.doc                      Umlando 16/09/2015 

FIG. 12: GUN EMPLACEMENT AT BRAKFONTEIN 
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FIG. 13: WESTERN SANGAR 
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FIG. 14: SOUTHEASTERN SANGAR 
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FIG. 15: EASTERN SANGAR 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

CAIRNS 

 

Cairns are mounds of stone. Cairns are normally associated with graves; 

however, in this report it means that they probably are not graves and have an 

unknown function. Two cairns were noted on the koppie. One was a small cairn 

~0.8m in size (fig. 16 top). The second cairn has the appearance of a grave 

however there is no headstone (fig. 16 bottom). This cairn can be associated with 

the 2ABW and a possible campsite next to it. There are several smaller piles of 

rocks all over the koppie each less than 50cm in radius. 
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FIG. 15: CAIRNS AT BRAKFONTEIN 
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ANGLO BOER WAR WALLING 

The walling related to the Boer Commandos differs significantly from the LIA 

walling. The former tends to be made from large rocks and are often in a single 

or double row. LIA walling consists of two rows of large rocks with smaller rocks 

as an infill. In one case, the wall is a row of small rocks (fig. 16). The main Boer 

walling occurs around Kraal #12. The LIA kraal is a large circular kraal; however, 

four walls have been added at various points to form an S-shape and a U-shape 

to the original wall (fig. 17). These additional walls are in a different architectural 

style and are less weathered. This could also have been used as an area for 

horses. Other walling included short walls of 2m – 5m in length that could have 

been used as wind breaks and/or sangars for a rear defence line. There are 

three of these walls. 

 

FIG. 16: WALLING AT BRAKFONTEIN 
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FIG. 17: ADAPTED WALLING AT BRAKFONTEIN 
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CAMPING AREAS 

The two historians on site decided that the camping area would be a short 

distance behind the sangars and preferably on a cleared and/or flattened area. 

The number of people in the commandos in unknown as they varied all the time, 

but it was suggested that a maximum of ~200 men would have been at this 

koppie at one time. One could thus assume that the area would have 50 – 100 

men at any given time, and this excludes servants. Four areas stood out as 

camping areas. The first area is near the top of the koppie about 100m northwest 

of the main gun emplacement (fig. 17). There is a low stone wall relating to the 

LIA in this area. The area has been cleared of larger rocks and is relatively flat (it 

is also near an area noted as requiring further assessment when the grass is 

shorter). 

 

FIG. 17: POSSIBLE CAMPING AREA 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The second area extends over a large area of ~100m radius and occurs 

~250m north of the gun emplacement. It is mostly noted for the sandstone 
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outcrops that have formed flat slabs on the surface. On inspecting the slabs, we 

noted several cut marks. The cut marks are short and shallow and made from a 

metal knife. They are not the marks used for whetstones as these form grooves. 

My initial assessment was that these are more recent in origin and that one 

would need to find many of these in a consistent manner to make an argument 

for it to be Boer related. I removed the sand from one of the sandstone slabs and 

the same types of cut marks continued underneath the sand (fig. 18). We then 

noted that most of the sandstone rocks in this specific area had these knife cut 

marks. The area is thus an area where something was being repeatedly cut. 

These marks do not occur on the dolerite boulders. My assumption is that the 

slabs were used as cutting boards and the cut marks are from cutting food. The 

area is thus a domestic area, and a possible camping area. Excavations and a 

metal detector survey could confirm this hypothesis. The cut marks do not show 

clearly in the photographs. 

 

The third camping area occurs on the eastern side of the koppie. The area is 

demarcated by a single low wall in a roughly U-shape. No photos were taken as 

the grass hid the feature. The walling is next to the large cairn in fig. 15 above. 

This area has been cleared of rocks.  

 

The fourth camping area was mentioned above with the adapted walling (fig. 

17). The LIA walling would have been used as camping areas or for horses. 

These larger LIA cattle byres would have provided adequate shelter.  
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FIG. 18: SANDSTONE SLABS WITH CUT MARKS 
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IMPACT ZONES 

 

Throughout the koppie are areas where the impact from various shells can be 

seen (fig. 19) and we did not record every impact point. These are not restricted 

to the front of the site and one area occurs ~250m behind the main sangars. A 

British shell nearly directly hit kraal #9: the eastern wall had several shrapnel 

impact marks and a casing fragment was observed a few meters from the wall 

(fig. 20).  

 

FIG. 19: ROCKS WITH SHELL IMPACT MARKS 
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FIG. 20: SHRAPNEL FRAGMENT 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

GENERAL FEATURES 

 

Throughout the koppie are various types of features that vary in shape and 

size. Some of these would relate to the LIA settlements and could be granary 

bins or possible stone floor foundations. Other features occur near the sangars or 

other Boer-related features and are thus associated with the Boers. These would 

be features resembling fireplaces, rectangular feature behind the gun 

emplacement for possible ammunition, etc. All of these features are low and 

hidden by the grass making recording and photography difficult. 

 

SIGNIFICANCE OF THE BRAKFONTEIN SITE 

The importance and relevance of the Battle of Vaalkrans has been covered in 

the desktop report (Appendix C) and reinforced by two societies (Appendix B). 

The aim of the field survey was: 
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1. to ascertain if there were any features on the site and to what degree 

the reservoir would impact these features, 

2. to ascertain if the site can be mitigated in terms of excavation, 

sampling and/or mapping/photography, and 

3.  To determine the visual impact of the reservoir on the site. 

 

I have looked at the site firstly in terms of its physical features. The sangars 

are very well preserved and do appear almost pristine. The trench along the 

western sangar is very clear and a good example of this type of defensive 

walling. The eastern sangar is virtually pristine and a lot of effort went into 

moving some of the larger boulders. The larger boulders could have been moved 

with block and tackle, oxen and intensive human labour. The reservoir footprint 

currently affects some of the sangars.  

 

The LIA walling is of low significance in that these commonly occur in the 

area and there are no unique LIA wall features on the koppie. However, the fact 

that some of these would have been used and modified by the Boer Commandos 

makes them rare and thus significant. These walled features occur within the 

footprint. 

 

Human graves always have high significance. The human graves associated 

with LIA settlements are archaeological by nature and could be excavated as a 

management plan. There are no graves that can be definitely associated with the 

Boer Commandos. If there were, then an argument could be made for them to be 

removed and relocated, as were all of the other Boer remains. 

 

The occurrence of camping areas and areas of domesticity is also rare. 

These occur within the footprint of the reservoir. An excavation would determine 

if these were campsites, however this would in itself increase the significance of 

the site itself. The camping areas, as with the rest of the site should be left 

undisturbed until finances are available for someone to study and excavate the 

area properly. 
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In summary, the physical features on the site appear to be very well 

preserved and in some cases rare features. These would be glimpses of Boer 

Commando life during the 2ABW. It is very rare to find such (almost) pristine 

features on a battlefield. According to the SA Military History Society there is only 

one other site in South Africa that is as well preserved. This would make 

Brakfontein site highly significant. 

 

The next question to ask is if excavations would benefit and understanding of 

the site. While excavations would yield information about the lives of the people 

at the site, it would not benefit an overall understanding of the site, if the rest of 

the site were to be cleared. The built features are the important aspect of this 

site. 

 

If a reservoir was placed away from the sangars, and somehow missed the 

other built features related to the Boer Commandoes, it would have a negative 

visual impact. Any building in the general area of the koppie will affect the ‘sense 

of place’ of the site. The line of site from sangar to sangar to campsite is 

important in understanding the site. Any break in this line of site would thus be a 

negative impact to the overall view of the site.  

 

The koppie has a high significance and any construction on it will be high 

negative. I would thus not support the construction of the reservoir on this koppie 

in terms of the heritage value. The area is also a declared battlefield and thus 

automatically protected by the Heritage legislation. A permit from Amafa KZN for 

undertaking any construction or ground disturbance activity on this koppie will be 

required. 

 

PALAEONTOLOGY 

 

Most of the pipeline route occurs in area of medium to high palaeontologically 

sensitive areas. Only those areas where dolerite occurs is of low sensitivity. The 
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full PIA desktop report is given in Appendix D. The significant areas will be 

exposed in areas where the pipeline will exceed depths of 1.5m. 

 

“The footprint of the proposed construction of the Ladysmith Pipeline in the 

Local Municipality in the KwaZulu-Natal Province is underlain by Permian aged 

shale of the Volksrust Formation, Ecca Group, Permian aged sandstone and 

mudstone of the Normandien Formation (Adelaide Subgroup) of the Beaufort 

Group, Jurassic aged Dolerite of the Karoo Supergroup and Quaternary aged 

sand and silt of the Masotcheni Formation. 

 

Although rare, significant fossils have been described from the Volksrust 

Formation, with specific reference to trace fossils. Highly significant fossils have 

been recorded from the Adelaide Subgroup and Normandien Formation.  The 

Dolerite will not contain fossils and recording of new fossils from the Masotcheni 

Formation will be very significant. Recording of fossils from the construction site 

will contribute significantly to our understanding of the palaeo-environments that 

existed in this part of the Karoo basin during the Permian and Quaternary. 

 

Recommendations: 

1. The EAP and ECO of the project must be informed of the fact that all the 

geological formations, accept for dolerite, will contain fossils if exposed at a 

depth of more than 1,5m. 

2. All sections of the development where bedrock is exposed due to erosion 

or where geotechnical surveys indicate that trenching will exceed 1,5m in areas 

underlain by Very High, High and Moderate Palaeontologically Sensitive rocks 

must be inspected by a qualified palaeontologist as part of a Phase 1 

Palaeontological Impact Assessment.  The professional Palaeontologist must be 

appointed to record and collect the fossils according to SAHRA and AMAFA 

specifications as part of a Phase 1 Palaeontological Impact Assessment, 

preferably before construction in areas where the rocks area exposed due to 

erosion and also during construction when trenching exceeds 1,5m in depth. 
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3. These actions must form part of the EMP of the project” (Groenewald 

Appendix D). 

 

MANAGAMENT PLAN 

 

Subsequent to the survey a final route corridor has been finalised (fig. 21). 

The pipeline will follow the N11/R103 and not impact on LAD01 and LAD02 and 

1NOD026. It will thus have a possibility of impacting on 1NOD04 and 1NOD06.  

 

1NOD04 is a general scatter of Middle Stone Age (MSA) stone tools that 

occur over the entire hill. Hey are more concentrated in this area as it is a 

“catchment” area for the tools. The tools are thus in a secondary context and 

have no value. 1NOD04 is not an archaeological site per se and thus a permit 

will not be required. 

 

1NOD06 is a single line of stone walling within the corridor and 15m – 20m 

from the pipeline. It will thus not be affected; however it should be demarcated 

before construction begins. 

 

The Brakfontein 2ABW site requires for a new location for the reservoir to be 

found in terms of the heritage significance. Amafa KZN will need to approve any 

location on a battlefield and provide a permit for its (partial) damage. 

 

The palaeontologically sensitive areas need to be compared with those area 

where new pipeline excavations will occur, and where the old pipeline will be 

replaced. In the areas where the old pipeline is replaced then no further 

palaeontological surveys are required, provided that the upgrade does not 

exceed 1.5m in depth into new formations. A palaeontological survey will be 

required in all areas where a new pipeline will be placed and the depth exceeds 

1.5m.  
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FIG. 21: LOCATION OF SITES ALONG THE N11/R103 
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CONCLUSION 

 

Umlando was requested to undertake the heritage survey of the Ladysmith 

Bulkwater Pipeline from Spionkop Dam to Ladysmith. This includes a water 

reservoir and related water treatment works. Three areas were noted as having 

heritage sites. The first area is located on the hill near the Ladysmith water 

treatment works. The hill includes various fortifications and LIA stone walling. 

While the pipeline does not affect the hill, it does occur near the base where it 

comes within the 20m buffer for heritage sites. I suggested the line is moved 

slightly westwards to avoid these sites. The second area occurs south of the 

Flagstaff River. Several stone walled settlements and terraces dating to the LIA 

and Historical Period occur on this hill. The pipeline currently misses these 

features. The fourth area is the Boer Commando Location at Brakfontein. The 

features at this site are well preserved and possible camping areas occur. I 

argued that the reservoir should be moved to another area, as the features on 

this site are rare, significant and well preserved. Moreover, the reservoir would 

affect the ‘sense of place’ for this site. 

 

An alternative for the reservoir has not been considered. Given the sensitive 

nature of the existing location, at least one other plausible alternative should be 

made. Unfortunately, any alternative at 1200m in this area will probably be on an 

Anglo-Boer War site. I suggest that an area with no features and that has been 

systematically ploughed and/or disturbed in the 20th century be chosen. This area 

can be mitigated and would result in a less of a loss to heritage than the current 

position. The reservoir and related infrastructure is needed, however it can be 

managed in such a way as to cause the least damage to significant heritage 

sites. 
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APPENDIX A 

SITE RECORD FORMS 
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UMLANDO ARCHAEOLOGICAL SITE RECORD FORM 

SITE CATEGORY:  

Stone Age ESA:    MSA  LSA  ISA  

Rock Art Paintings  Engravings  Other  

Iron Age EIA:   LIA X IIA     

Historical Historical 

Period: 

 Recent Past 

(last 60 yrs): 

     

 

Recorder's Site No.: LAD 01 

Official Name: Ladysmith town lands 

Map Sheet: 2829 DA Spionkop  

GPS reading: LAD 01: S28 33 18.3 E29 44 17.8 Elev. 1055 m 

                     LAD02: S28 33 20.3 E29 44 18.3 Elev. 1061 m 

                     1NOD026: S28 33 25.1 E29 44 15.6 Elev. 1050 m 

DIRECTIONS TO SITE: SKETCH OR DESCRIPTION 

Drive west along the N11 through Ladysmith, once you cross the Klip River, continue on west on the N11 for 

2.4km then turn right onto the R103 ramp. LAD01 is located 2.7km from here at the northwestern base of 

the hill.  LAD02 is located 40m SE of LAD01, halfway up the hill. 1NOD026 is located 220 SSW of LAD01 on 

a cleared hill. 

SITE DESCRIPTION: 

Type of Site: Stone walling 

Merits conservation: The site is of high significance if the secondary wall is a grave. Only an excavation 

can determine if there is a human grave, however I think this is unnecessary if the line can be moved. There 

should be a 20m buffer between the walling and the footprint. 

Threats: Yes 

What threats: ladysmith bulkwater pipeline: spionkop to ladysmith  

RECORDING: 

Digital pictures    Yes  Tracings:   Drawings: 

Recorder/Informant: Name: Gavin Anderson   

Address: PO Box 102532, Meerensee, 3901 

Date: 05/05/2015 

Owner:  State 

DESCRIPTION OF SITE AND ARTEFACTUAL CONTENT.  

LIA  kraal with the entrance facing uphill. The kraal is 7m wide and has a secondary wall attached to the 

southwestern side. The walling has been collapsed or built over. If the latter, then it is a human grave. There 

are remnants of walling around the main wall. The pipeline footprint will affect the site.  
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APPENDIX B 

LETTERS OF OBJECTION 
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APPENDIX C 

DESKTOP HERITAGE REPORT 
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DESKTOP SURVEY OF THE PROPOSED 

LADYSMITH BULKWATER LINE, KWA-ZULU NATAL 

 

FOR JEFFARES AND GREEN 

 

DATE: 10 APRIL 2012 

By Gavin Anderson 
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INTRODUCTION 

 

Umlando was contracted by Jeffares and Green to undertake a desktop study 

of a proposed bulk water pipeline and related infrastructure. The pipeline begins 

at Spionkop Dam and follows existing roads to Ladysmith and surrounds (fig.’s 1-

4). The pipeline will have ~24m wide servitude with a depth of ~2m (fig. 5). Water 

reservoirs and pump stations would also occur along the line. 

 

The desktop aims to note general locations of heritage sites, and any red flags. 

The heritage assessment covers the archaeology and 2nd Anglo-Boer War.  

 

The palaeontological impact assessment will be covered once the final route ahs 

been chosen. 
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FIG. 1 GENERAL LOCATION OF THE PROPOSED LADYSMITH BULK WATER PIPELINE 
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FIG. 2a: EASTERN AERIAL OVERVIEW OF THE PROPOSED LADYSMITH BULK WATER PIPELINE 
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FIG. 2b: WESTERN OVERVIEW OF THE PROPOSED LADYSMITH BULK WATER PIPELINE 
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FIG. 3a: TOPOGRAPHICAL MAP OF THE EASTERN SECTION OF THE PROPOSED LADYSMITH BULK WATER 

PIPELINE 
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FIG. 3b: TOPOGRAPHICAL MAP OF THE WESTERN SECTION OF THE PROPOSED LADYSMITH BULK WATER 

PIPELINE 
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FIG. 4: PLAN OF PIPE INSTALLATION 
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KWAZULU-NATAL HERITAGE ACT NO. 4 OF 2008 

1. “ General protection: Structures.— 

a. No structure which is, or which may reasonably be expected to be 

older than 60 years, may be demolished, altered or added to 

without the prior written approval of the Council having been 

obtained on written application to the Council.  

b. Where the Council does not grant approval, the Council must 

consider special protection in terms of sections 38, 39, 40, 41 and 

43 of Chapter 9. 

2. The Council may, by notice in the Gazette, exempt— 

a. a defined geographical area; or 

b. defined categories of sites within a defined geographical area, from 

the provisions of subsection where the Council is satisfied that 

heritage resources falling in the defined geographical area or 

category have been identified and are adequately protected in 

terms of sections 38, 39, 40, 41 and 43 of Chapter 9. 

c. A notice referred to in subsection (2) may, by notice in the Gazette, 

be amended or withdrawn by the Council. 

3.  General protection: Graves of victims of conflict.—No person may damage, 

alter, exhume, or remove from its original position— 

a. the grave of a victim of conflict; 

b. a cemetery made up of such graves; or 

c. any part of a cemetery containing such graves, without the prior 

written approval of the Council having been obtained on written 

application to the Council. 

4. General protection: Traditional burial places.— 

a. No grave— 

b. not otherwise protected by this Act; and 

c. not located in a formal cemetery managed or administered by a 

local authority, may be damaged, altered, exhumed, removed from 

its original position, or otherwise disturbed without the prior written 
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approval of the Council having been obtained on written application 

to the Council. 

5. The Council may only issue written approval once the Council is satisfied 

that— 

a. the applicant has made a concerted effort to consult with 

communities and individuals who by tradition may have an interest 

in the grave; and 

b. the applicant and the relevant communities or individuals have 

reached agreement regarding the grave. 

c. 36. General protection: Battlefield sites, archaeological sites, rock 

art sites, palaeontological sites, historic fortifications, meteorite or 

meteorite impact sites.— 

6. No person may destroy, damage, excavate, alter, write or draw upon, or 

otherwise disturb any battlefield site, archaeological site, rock art site, 

palaeontological site, historic fortification, meteorite or meteorite impact site 

without the prior written approval of the Council having been obtained on 

written application to the Council. 

7. Upon discovery of archaeological or palaeontological material or a meteorite 

by any person, all activity or operations in the general vicinity of such material 

or meteorite must cease forthwith and a person who made the discovery must 

submit a written report to the Council without delay. 

8. The Council may, after consultation with an owner or controlling authority, by 

way of written notice served on the owner or controlling authority, prohibit any 

activity considered by the Council to be inappropriate within 50 metres of a 

rock art site. 

9. No person may exhume, remove from its original position or otherwise 

disturb, damage, destroy, own or collect any object or material associated 

with any battlefield site, archaeological site, rock art site, palaeontological site, 

historic fortification, meteorite or meteorite impact site without the prior written 

approval of the Council having been obtained on written application to the 

Council. 
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10. No person may bring any equipment which assists in the detection of metals 

and archaeological and palaeontological objects and material, or excavation 

equipment onto any battlefield site, archaeological site, rock art site, 

palaeontological site, historic fortification, or meteorite impact site, or use 

similar detection or excavation equipment for the recovery of meteorites, 

without the prior written approval of the Council having been obtained on 

written application to the Council. 

11. The ownership of any object or material associated with any battlefield site, 

archaeological site, rock art site, palaeontological site, historic fortification, 

meteorite or meteorite impact site, on discovery, vest in the Provincial 

Government and the Council is regarded as the custodian on behalf of the 

Provincial Government.” (KZN Heritage Act of 2008) 

 

METHOD 

 

The method for Heritage assessment consists of several steps.  

 

The first step forms part of the desktop assessment. Here we would consult 

the database that has been collated by Umlando. These databases contain 

archaeological site locations and basic information from several provinces 

(information from Umlando surveys and some colleagues), most of the national 

and provincial monuments and battlefields in Southern Africa 

(http://www.vuvuzela.com/googleearth/monuments.html) and cemeteries in 

southern Africa (information supplied by the Genealogical Society of Southern 

Africa). We use 1st and 2nd edition 1:50 000 topographical and 1937 aerial 

photographs where available, to assist in general location and dating of buildings 

and/or settlements with graves. The database is in Google Earth format and thus 

used as a quick reference when undertaking desktop studies. Where required we 

would consult with a local data recording centre, however these tend to be 

fragmented between different institutions and areas and thus difficult to access at 
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times. We also consult with an historical architect, palaeontologist, and an 

historian where necessary. 

 

The use of historical maps allows us to note the locations of potential heritage 

sites in areas where the vegetation is too dense, or where there is no physical 

evidence of a settlement. That is, some areas have a high rate of deterioration of 

archaeological/organic remains, and human graves are generally ephemerally 

marked or demarcated with organic remains. By using the maps, we can indicate 

sensitive areas and suggest appropriate management plans. 

 

The survey results will define the significance of each recorded site, as well 

as a management plan.  

 

All sites are grouped according to low, medium, and high significance for the 

purpose of this report. Sites of low significance have no diagnostic artefacts or 

features. Sites of medium significance have diagnostic artefacts or features and 

these sites tend to be sampled. Sampling includes the collection of artefacts for 

future analysis. All diagnostic pottery, such as rims, lips, and decorated sherds 

are sampled, while bone, stone, and shell are mostly noted. Sampling usually 

occurs on most sites. Sites of high significance are excavated and/or extensively 

sampled. Those sites that are extensively sampled have high research potential, 

yet poor preservation of features.  

 

Defining significance 

Heritage sites vary according to significance and several different criteria 

relate to each type of site. However, there are several criteria that allow for a 

general significance rating of archaeological sites. 

 

 

 

These criteria are: 
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9. State of preservation of: 

9.1. Organic remains: 

9.1.1. Faunal 

9.1.2. Botanical 

9.2. Rock art 

9.3. Walling 

9.4. Presence of a cultural deposit 

9.5. Features: 

9.5.1. Ash Features 

9.5.2. Graves 

9.5.3. Middens 

9.5.4. Cattle byres 

9.5.5. Bedding and ash complexes 

10. Spatial arrangements: 

10.1. Internal housing arrangements 

10.2. Intra-site settlement patterns 

10.3. Inter-site settlement patterns 

11. Features of the site: 

11.1. Are there any unusual, unique or rare artefacts or images at the 

site? 

11.2. Is it a type site? 

11.3. Does the site have a very good example of a specific time period, 

feature, or artefact? 

12. Research: 

12.1. Providing information on current research projects 

12.2. Salvaging information for potential future research projects 

13. Inter- and intra-site variability 

13.1. Can this particular site yield information regarding intra-site 

variability, i.e. spatial relationships between various features and artefacts? 

13.2. Can this particular site yield information about a community’s social 

relationships within itself, or between other communities? 
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14. Archaeological Experience: 

14.1. The personal experience and expertise of the CRM practitioner 

should not be ignored. Experience can indicate sites that have potentially 

significant aspects, but need to be tested prior to any conclusions. 

15. Educational: 

15.1. Does the site have the potential to be used as an educational 

instrument? 

15.2. Does the site have the potential to become a tourist attraction? 

15.3. The educational value of a site can only be fully determined after 

initial test-pit excavations and/or full excavations.  

16. Other Heritage Significance: 

16.1. Palaeontological sites 

16.2. Historical buildings 

16.3. Battlefields and general Anglo-Zulu and Anglo-Boer sites 

16.4. Graves and/or community cemeteries 

16.5. Living Heritage Sites 

16.6. Cultural Landscapes, that includes old trees, hills, mountains, 

rivers, etc related to cultural or historical experiences. 

 

The more a site can fulfill the above criteria, the more significant it becomes. 

Test-pit excavations are used to test the full potential of an archaeological 

deposit. This occurs in Phase 2. These test-pit excavations may require further 

excavations if the site is of significance (Phase 3). Sites may also be mapped 

and/or have artefacts sampled as a form of mitigation. Sampling normally occurs 

when the artefacts may be good examples of their type, but are not in a primary 

archaeological context. Mapping records the spatial relationship between 

features and artefacts.  

 

RESULTS 

 

DESKTOP STUDY 
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The desktop study consisted of analysing various maps for evidence of prior 

habitation in the study area, as well as for previous archaeological surveys. The 

Natal Museum database indicates that several archaeological sites have been 

recorded in the general area. Most of these are the results of systematic surveys 

undertaken G Anderson, T. Maggs and G Whitelaw (under the auspices of the 

Natal Museum). The Weenen-Ladysmith-Bergville area is known to have a high 

density of stone walled settlements dating to the Late Iron Age (LIA) from ~900 

years ago to the more recent historical past (). In addition to this, the area has 

many features relating to the 2nd Angle-Boer War (2ABW). 

 

Figures 5a – 5b indicate the location of known settlements. Table 1 lists the 

location of (possible) heritage sites within 50m of the proposed line. The desktop 

study shows that there are very few known archaeological sites along the route. 

There is a high occurrence of areas relating to the 2ABW. Most of these are lines 

within the battle, or siege, and should be considered as being relatively fluid. That 

is there would be a low incidence of permanent fortifications. In addition to this 

there would probably be artefacts relating to the general 2ABW in the area. 

Ladysmith itself has several permanent structures; however, the pipeline appears 

to be missing them. 

 

The main area of concern is the northwest corner of Vaalkrans where there is 

a proposed water reservoir. This section of the hill was occupied by the 

Commandos from Vrede and Kroonstad. If there are any structures on this hill 

relating to the Battle of Vaalkrans, then this area is a red flag. If there are no 

structures, then it would be possible to mitigate by means of a metal detector 

survey and/or excavations. The reservoir area has the potential to have a high 

negative impact. 
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FIG. 5a: LOCATION OF KNOWN HERITAGE SITES IN THE WESTERN SIDE 
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FIG. 5b: LOCATION OF KNOWN HERITAGE SITES IN THE EASTERN SIDE2 
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 White = from survey by Umlando (2009), purple = Natal Museum Data Recording Centre 
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TABLE 1: LOCATION OF KNOWN HERITAGE SITES 

 

NAME LATITUDE LONGITUDE DESCRIPTION 

3NOD0012a 28.5725556 29.7520833 graves 

3NOD012b 28.5725556 29.7517778 series of low stone walling, single/double rows & 

possible graves 

ABW 2 28.6447361 29.5870549 Possible ABW walling 

ABW 3 28.6470811 29.5875728 Possible ABW walling 

ABW1 28.6437373 29.5871839 Possible ABW walling 

 

 

The Google Earth imagery provides fairly good aerial views along the line. Figures 

6a – 6b indicate the locations of these areas. Table 2 summarises the data. Table 2 

has two kinds of sites: stone walling (w), possible stone walling (z), and recent (h). 

There are 29 areas that appear to have LIA stone walling in the form of kraals and/or 

house floors. These form parts of a small village, or several family units, to create a 

large site. The site can be from 50m – 200m in size. They are often built near older 

sites, where the stone material can be re-used. These sites will include human graves. 

 

There are 29 areas that are possible stone walled settlements. These appear as 

(semi-)circles on the map, and are probably much older stone walled settlements. 

 

 

TABLE 2: LOCATION AND DESCRIPTION OF (POSSIBLE) HERITAGE AREAS 

 

NAME LATITUDE LONGITUDE DESCRIPTION 

H01 28.6139614 29.8153576 +graves 

W01 28.6160463 29.8166356 Stone walling 

W02 28.6155761 29.8162334 Stone walling 

W03 28.6133403 29.8152913 Stone walling 

W04 28.5991399 29.7825363 Stone walling 

W05 28.5984605 29.7765522 Stone walling 

W06 28.5981748 29.7768637 Stone walling 

W07 28.5976942 29.7766902 Stone walling 

W08 28.5681637 29.7563781 Stone walling 

W08 28.5298433 29.7531694 Stone walling 

W09 28.5677625 29.7568714 Stone walling 

W09 28.5295749 29.7589918 Stone walling 

w10 28.5946833 29.6541078 Stone walling 

w11 28.6468815 29.5872770 Stone walling 

w12 28.6471961 29.5863905 Stone walling 

w13 28.6458879 29.5862250 Stone walling 

w14 28.6455051 29.5710111 Stone walling 

w15 28.6521757 29.5642902 Stone walling 

w16 28.6573106 29.5482399 Stone walling 

w16 28.6582270 29.5415082 Stone walling 
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w17 28.6598750 29.5351428 Stone walling 

w18 28.6601239 29.5326516 Stone walling 

w19 28.6734777 29.5244611 Stone walling 

w20 28.6750957 29.5219639 Stone walling 

w21 28.6761412 29.5219930 Stone walling 

w22 28.5688843 29.7559340 Stone walling 

w23 28.5691331 29.7557625 Stone walling 

w24 28.6461225 29.5869974 Stone walling 

w25 28.6158795 29.8171266 Stone walling 

w26? 28.6116175 29.8055646 Stone walling 

w27 28.6118597 29.8054152 Stone walling 

w27 28.6047103 29.7907650 Stone walling 

w28 28.6021277 29.7863822 Stone walling 

w29 28.5981308 29.7763943 Stone walling 

Z01 28.6126005 29.8100470 Possible Stone walling 

Z02 28.5838071 29.7444267 Possible Stone walling 

Z03 28.5568438 29.7479853 Possible Stone walling 

Z04 28.5576583 29.7478444 Possible Stone walling 

Z05 28.5558749 29.7480089 Possible Stone walling 

Z06 28.5543846 29.7481342 Possible Stone walling 

Z08 28.5472145 29.7538372 Possible Stone walling 

Z09 28.5434458 29.7543744 Possible Stone walling 

z10 28.5375961 29.7557082 Possible Stone walling 

z11 28.5325369 29.7519077 Possible Stone walling 

z12 28.5303416 29.7496703 Possible Stone walling 

z13 28.5299142 29.7517198 Possible Stone walling 

z14 28.5301696 29.7564233 Possible Stone walling 

z15 28.6034731 29.6305943 Possible Stone walling 

z16 28.6054364 29.6267554 Possible Stone walling 

z17 28.6067915 29.6243460 many possible foundations 

z18 28.6200644 29.6063109 Possible Stone walling 

z19 28.6356582 29.5848329 Possible Stone walling 

z20 28.6426878 29.5864621 Possible Stone walling 

z21 28.6563731 29.5503228 large circle 

z22 28.6575413 29.5466559 Possible Stone walling 

z23 28.6732490 29.5241720 Possible Stone walling 

z24 28.6110138 29.8033474 Possible Stone walling 

z25 28.6102718 29.8021793 Possible Stone walling 

z26 28.6102468 29.8014435 Possible Stone walling 

z27 28.5978009 29.7726537 Possible Stone walling 

z28 28.5943719 29.7621891 Possible Stone walling 

z29 28.6741169 29.5230578 Stone walling 
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FIG. 6a: LOCATION OF POSSIBLE SETTLEMENTS ALONG EASTERN LINE 
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FIG. 6b: LOCATION OF POSSIBLE SETTLEMENTS ALONG WESTERN LINE 
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The earliest aerial photographs for this area date to 1937 and 1940 (Fig.’s 7a – 7b). 

A total of 59 areas were noted as being sensitive or have settlements (Table 3). The 

positioning of the 1937 maps is not 100% accurate, and there should be a 50m buffer 

zone for the general area of potential sites. Most of these settlements would be farm 

labourers’ houses and they will probably have human graves. Any built structures on 

these maps would be protected by the KZNH as they are older than 60 years. 

 

TABLE 3: LOCATION OF (POTENTIAL HERITAGE SITES IN 1937 

 

NAME LATITUDE LONGITUDE 

S02? 28.6683171 29.5286494 

S01 28.6725131 29.5249690 

S03 28.6639712 29.5278802 

S04 28.6603782 29.5314357 

S05 28.6614956 29.5308920 

S06 28.6609781 29.5346505 

S07 28.6575777 29.5451434 

S08 28.6537475 29.5536733 

S09 28.6529330 29.5559168 

s10 28.6516218 29.5672871 

s11 28.6468600 29.5693363 

s12 28.6490396 29.5712433 

s13? 28.6486389 29.5690607 

s14 28.6428142 29.5848700 

s15 28.6438126 29.5870173 

s16 28.6470238 29.5862969 

s17 28.6242030 29.6042752 

s18 28.5916829 29.6609502 

s19 28.5912796 29.7017365 

s20 28.5695991 29.7537699 

s21 28.5697786 29.7553367 

s22 28.5402794 29.7557263 

s23 28.5394230 29.7555766 

s24 28.5374417 29.7549459 

s25 28.5342761 29.7544073 

s26 28.6155443 29.8169781 

s27 28.6144581 29.8161428 

s28 28.6152295 29.8156021 

s29 28.6125772 29.8147298 

s30 28.6126372 29.8098189 

   

   

   

NAME LATITUDE LONGITUDE 

s31 28.6126056 29.8083210 

s32 28.6107003 29.8021572 

s33 28.6090351 29.7980243 

s34 28.6069667 29.7965908 

s35 28.6063583 29.7961686 

s36 28.6065347 29.7955263 

s37 28.6052738 29.7940708 

s38 28.6060085 29.7933125 

s39 28.6043247 29.7884282 

s40 28.6034801 29.7886999 

s41 28.6029826 29.7880318 

s42 28.6001751 29.7844695 

s43 28.5989582 29.7827427 

s44 28.5988011 29.7789039 

s45 28.5979747 29.7771988 

s46 28.5977573 29.7766944 

s47 28.5990078 29.7749556 

s48 28.5973382 29.7732162 

s49 28.5969684 29.7709864 

s50 28.5949544 29.7669325 

s51 28.5953520 29.7666854 

s52 28.5943263 29.7644797 

s53? 28.5947339 29.7612554 

s54 28.5946471 29.7584719 

s55 28.5935661 29.7560426 

s56 28.5925189 29.7540360 

s57 28.5837134 29.7482025 

s58 28.5845323 29.7473413 

s59 28.5705443 29.7543711 
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FIG. 7a: LOCATION OF SETTLEMENTS ALONG WESTERN LINE IN 1937 
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FIG. 7b: LOCATION OF SETTLEMENTS ALONG EASTERN LINE IN 1937 
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The 1954 1:50 000 topographical maps indicates that the area is now mostly 

agricultural land. Only 10 farm labourers’ houses occur near the line, and these would 

probably have human graves nearby. These houses are not occupied by 2008. Some 

of these houses overlap with the 1937 houses. 

 

TABLE 4: LOCATION OF FARM LABOURER’S HOUSES IN 1954 

 

NAME LATITUDE LONGITUDE DESCRIPTION 

h1 28.6572223 29.5451038 Settlement 

h2 28.6567728 29.5454067 Settlement 

h3 28.6566247 29.5467828 Settlement 

h4 28.6533026 29.5651596 Settlement 

h5 28.5914615 29.6554777 Settlement 

h6 28.5903351 29.6561932 Settlement 

h7 28.5901231 29.6610507 Settlement 

h8 28.6029163 29.7883496 Settlement 

h9 28.6118097 29.8091455 Settlement 

h10 28.6129736 29.8138633 Settlement 

 

 

SECOND ANGLO-BOER WAR 

The Siege of Ladysmith was one of the more publicised Sieges of the 2ABW, and 

received wide coverage during the war itself. As a result of the Siege, several major 

battles were fought before the Siege was lifted: Colenso, Spionkop, Vaalkrans, and 

Tugela Heights. The first three were won by the Boer Forces, inflicting great losses on 

the British. The Battle of Tugela heights resulted in the British breaking through the 

Boer lines and freeing Ladysmith. The proposed line goes through two of these 

battlefields, and several areas that saw skirmishes, basic fortifications, and/or troop 

movement. Figure 9 indicates the general location of these areas... 

 

Appendix A contains the report for the Historical Impact Assessment 
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FIG. 8a: LOCATION OF SETTLEMENTS ALONG EASTERN LINE IN 1954 
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FIG. 8b: LOCATION OF SETTLEMENTS ALONG WESTERN LINE IN 1937 
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Spionkop 

There are proposed structures at the base of Spionkop. While the area it is 

unlikely to have any built structures, they may still be temporary shelters. 

Moreover, there will be many artefacts in the general area. 

 

I would mitigate this area by first undertaking a field survey. This would be 

followed with a metal detector survey that would document all artefacts. Any 

structures in this area should be painted with a colour that blends in with the 

environment to make a minimal visual impact. The Battlefields area is of high 

importance to tourism and it is essential to keep the negative visual impact to a 

minimum. 

 

Vaalkrans 

The Battle of Vaalkrans occurred after The Battle of Spionkop, in February 

1899. The British forces suffered another defeat at this battle, and eventually 

retreated to the southern side of the Tugela River. At one time during the battle, 

part of the Vaalkrans Hill was taken by the British, only to surrender it later that 

evening. The battlefield maps indicate that three Commandos were stationed at 

this hill: Vrede, Kroonstad and Heilbron (from west to east) The proposed 

reservoir will thus probably occur on the Kroonstad Commandos area, and pass 

through the position of the Vrede Commando. 

 

It is highly likely that the Reservoir will be red flagged. The only way it cannot 

be red flagged is if there is no evidence of any 2ABW structures. In that case, I 

would recommend a metal detector survey, and a non-visual impact policy. 

 

The pipeline also goes through several British and Boer lines, or temporary 

stations/fortifications. These areas are unlikely to have any structures and can be 

mitigated by means of a field survey and later with a metal detector. 
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FIG. 9 LOCATION OF BRITISH AND BOER FORCES 
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PALAEONTOLOGY 

 

A desktop paleontological impact assessment has not been undertaken for 

this desktop. It will occur during the fieldwork phase. The study will note the 

occurrence of fossil bearing geological layers, and probably sample during 

construction phase. 

MANAGEMENT PLAN 

 

The desktop study has show that there is a potential for many heritage sites 

along the proposed pipeline route. These need to be mitigated in various ways. I 

propose the following steps. These steps are guided by my experience from 

similar pipeline impact assessments. 

 

1. Phase 1: Field survey 

a. Survey the line route to locate sites noted in the desktop 

b. assess site significance of each site 

c. suggest a management plan for each site, and the line in 

general 

2. Phase 2: Mitigation 

a. 2ABW 

i. General areas to be surveyed with a metal detector 

ii. Areas such as the reservoir may need excavations prior 

to construction IF the area is not red flagged 

iii. If areas are red flagged, then alternative locations will be 

needed for the reservoir 

b. LIA sites 

i. All stone walled settlements within 50m of the line will 

need to be fenced off during construction phase 

ii. All sites within 50m of the pipeline will need to be 

mapped. This is to salvage spatial information in case 

there is accidental damage to the site. 
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iii. If settlements occur within the pipeline buffer, then the 

pipeline will need to be re-aligned and/or the site may 

need excavation and documentation. 

iv. All graves must have a 20m buffer between the pipeline 

servitude and the grave. 

v. Stone Age stone tools scatters need to be adequately 

recorded 

vi. Some features may need to be painted in colours to 

compliment the landscape, and/or have trees and bushes 

plant around the structures. This will eliminate a visual impact. 

3. Phase 3: Monitoring 

a. Some sensitive areas may require monitoring during 

construction phase. 

b. Construction teams must be informed of the protocols of finding 

any battlefield artefacts. 

 

 

CONCLUSION 

 

The desktop study has shown that there is a potential for 130 heritage sites 

along the pipeline route. Many of these need to be confirmed, and most will be in 

a poor state of preservation. The desktop study has excluded Stone Age sites 

that will occur along the entire line.  

 

Given the high density of heritage sites along the route a full survey is 

necessary. The field survey will confirm the presence/absence of the sites, and 

assess each site in terms of its significance and degree of impact. Only one site 

has been red flagged. The project will need to go further than a survey, and have 

some form of mitigation. This would include metal detector survey, mapping 

and/or excavations. 
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Appendix a 
Historical impact assessment 
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Desktop study of the Spioenkop to Ladysmith 

 Pipeline Route 

 

Historical Sites report 

 

November, 2012 

 

 

 

 

 

 

 

 

 

 

 

 

G.P. Torlage 
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Introduction and Methodology 

 

G.P. Torlage through Umlando, South Africa: Archaeological Surveys and 

Heritage Management was contracted to carry out a desktop survey on the 

proposed water pipeline route from Spioenkop Dam to Ladysmith. This proposed 

route from Spioenkop Dam to the termination points at Ladysmith was 

investigated for possible historic/sites remains relating to the Second Anglo-Boer 

War that would be impacted upon during the envisaged development in those 

areas.  

 

The key historical literature, photographs and documents with the data 

relating to the area and relevant events of the Anglo-Boer War, were surveyed. 

Particular reference was made to a variety of older maps. 
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Historical Sites and Events. 

 

Spioenkop Dam Area 

 

From information gathered about the site stretching eastwards from 

Spioenkop Dam through to Ladysmith the most significant historical events in this 

area relate to the South African War (Second Anglo-Boer War 1899 – 1902) and 

in particular: the Siege of Ladysmith (2 November 1899 to 28 February 1900) 

and just prior to and including the Battle of Spioenkop (10 – 24 January 1900), as 

well as the Battle of Vaalkrantz (5 – 7 February 1900). 

 

Since 2 November 1899 the Boer forces had laid siege to Ladysmith trapping 

over 10 000 British soldiers in the town and some civilians. In early January 1900 

a British relieving force advanced from Frere to the Upper Thukela River. Their 

intention was to try to find a way across the Thukela valley and through to 

Ladysmith to relieve the town. They initially based themselves on Mount Alice 

and just south of it. On 17 January 1900 a force of approximately 17 000 men 

and 36 guns began to cross the Thukela River at Trichardt’s Drift. 

 

The Boer command had in the meantime moved a force into position just 

north of the Thukela, opposite (north of) Mount Alice and to the west and east of 

it, onto the natural high ground that provided opportunities to build defensive 

positions which included breastworks, gun emplacements and extensive 

trenches, to block any British advance towards Ladysmith. Along this high ground 

they also placed artillery. 

  

Between 20 and 24 January 1900 the British attacked Boer positions on 

Thabamnyama (20 and 21 January 1900) and Spioenkop (24 January 1900). 

They were unsuccessful in all three of their assaults.  
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After the third failure the British forces retired back to Mount Alice and 

Spearman’s Camp just south of it. In early February 1900 the British forces 

launched a further assault on the Boer defence line, heading further east to 

Vaalkrans. 

 

Pipeline Route and Military Activities. 

 

Spioenkop Dam Area 

 

In the area where the planned pipeline will leave the Thukela River and 

initially head eastwards the British extreme right flank was positioned in the 

period from 17 to 25 January 1900 (Connaught Rangers in addition to the Royal 

Inniskillings for part of the period). It is possible that they constructed some minor 

fortifications in this area.  

 

Approximately halfway between from where the pipeline route initially heads 

due east and where it passes immediately north of a large loop in the Thukela 

River the King’s Royal Rifles Brigade would have passed on 24 January 1900 in 

their brave and successful attack on the Boer positions placed immediately north 

on the Twin Peaks. (See map dated 24 January 1900) 

 

Thukela Valley – Brakfontein Heights 

 

Where the pipeline crosses the R600 as it emerges from the Thukela River 

valley and follows an easterly route, this was a critical position for the Boers. It 

was the lowest position along the high ground they held and was also the area 

where the road emerged from the valley onto the plains beyond heading towards 

Ladysmith. This area was therefore likely to be targeted by the British. This was 

therefore a strategic position on the Boer defensive line as it covered the area 

where the road to Ladysmith passed and was the easiest topographically to 

cross over the high ground onto the plain beyond towards Ladysmith. 
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Consequently the hill lying immediately east of the road (R600) emerging 

from the valley was occupied by Boers of the Orange Free State commandos 

and maps indicate that they had a 37mm Maxim Nordenfeldt and 75 mm Creusot 

gun on this hill. This suggests that there are likely to be fortifications including 

breastworks and gun emplacements on this hill. The Orange Free State 

commandos under General AP Cronje, also had a laager a little north of the area. 

 

Ladysmith – Western Boer Siege Line 

 

Once the pipeline route begins to run parallel to the N11 it will pass through 

an area where the western extremity of the Boer siege line around Ladysmith 

was, referred to as Rifleman’s Ridge. It was occupied by Orange Free State 

commandoes and it is possible that there are fortifications in this area. 

 

Ladysmith – Wagon Hill Area – south of the town 

 

The proposed pipeline route passes immediately south of Wagon Hill and 

Caesar’s Camp. Initially it passes along the southern edge of where the Battle of 

Wagon Hill was fought and passing between the British defence lines and Boer 

siege lines. Once over Bester’s valley it passes in the vicinity of where the 

Vryheid Commando laager and siege lines were. Its terminal point is in the area 

where the German Commando had their laager. 

 

Ladysmith – Western Town Edge 

 

The proposed pipeline route that runs parallel to the R103 and passes over 

the Klip River passes near Rifleman’s Post a fortified British defence position 

lying just south of the river. This position has fortifications on it. Beyond the river 

to the north of it the route passes through or near a number of British Siege 

defensive positions that include Ration Post and King’s Post. These positions 
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were held by infantry as well as artillery. It is therefore possible that breastworks 

and artillery may exist in this area. 

 

Where the proposed line terminates on Observation Hill was also part of the 

British defensive position during the siege. 

 

Ladysmith – Route via N11 into Ladysmith 

 

The pipeline trunk that follows the N11 towards the western edge of 

Ladysmith passes a ridge marked as Red Hill. This ridge was also part of the 

defence line and may still have evidence of British breastworks on it. 

 

From there it passes an area that according to military history maps was 

occupied by the 24th Field Hospital, had the Gordon Highlanders camp on it and 

terminates near the site of Maiden Castle where further Gordon Highlanders 

were stationed.  

 

Recommendations 

 

It is recommended that all field survey is carried out of all the highlighted 

areas. On the basis of findings of that survey additional and fully informed 

recommendations are made.  
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APPENDIX D 

DESKTOP PALAEONTOLOGICAL IMPACT ASSESSMENT 
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EXECUTIVE SUMMARY 

Gideon Groenewald was appointed to undertake a desktop survey, assessing 

the potential Palaeontological Impact of the proposed construction of the 

Ladysmith Pipeline, Okhahlamba and Emnambithi/ladysmith Local Municipalities, 

Uthukela District Municipality, Kwazulu-Natal Province. 

 

The footprint of the proposed construction of the Ladysmith Pipeline in the 

Local Municipality in the KwaZulu-Natal Province is underlain by Permian aged 

shale of the Volksrust Formation, Ecca Group, Permian aged sandstone and 

mudstone of the Normandien Formation (Adelaide Subgroup) of the Beaufort 

Group, Jurassic aged Dolerite of the Karoo Supergroup and Quaternary aged 

sand and silt of the Masotcheni Formation. 

 

Although rare, significant fossils have been described from the Volksrust 

Formation, with specific reference to trace fossils.  Highly significant fossils have 

been recorded from the Adelaide Subgroup and Normandien Formation.  The 

Dolerite will not contain fossils and recording of new fossils from the Masotcheni 

Formation will be very significant. Recording of fossils from the construction site 

will contribute significantly to our understanding of the palaeo-environments that 

existed in this part of the Karoo basin during the Permian and Quaternary. 

 

It is expected that trenching for the pipeline will be deeper than 1,5m.   

 

Recommendations: 

1. The EAP and ECO of the project must be informed of the fact that all the 

geological formations, accept for dolerite, will contain fossils if exposed at a 

depth of more than 1,5m. 

2. All sections of the development where bedrock is exposed due to erosion 

or where geotechnical surveys indicate that trenching will exceed 1,5m in areas 

underlain by Very High, High and Moderate Palaeontologically Sensitive rocks 
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must be inspected by a qualified palaeontologist as part of a Phase 1 

Palaeontological Impact Assessment.  The professional Palaeontologist must be 

appointed to record and collect the fossils according to SAHRA and AMAFA 

specifications as part of a Phase 1 Palaeontological Impact Assessment, 

preferably before construction in areas where the rocks area exposed due to 

erosion and also during construction when trenching exceeds 1,5m in depth. 

3. These actions must form part of the EMP of the project. 
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INTRODUCTION 

Gideon Groenewald was appointed to undertake a desktop survey, assessing 

the potential Palaeontological Impact of the proposed construction of the 

Ladysmith Pipeline, Okhahlamba and Emnambithi/ladysmith Local Municipalities, 

Uthukela District Municipality, Kwazulu-Natal Province (Figure 1). 

 

 

SOUTH AFRICAN NATIONAL HERITAGE RESOURCE ACT NO 25/1999 

AND KWAZULU-NATAL HERITAGE ACT NO 4/2008 

 

This Palaeontological Assessment forms part of the Heritage Impact 

Assessment (HIA) and complies with the requirements of the South African 

National Heritage Resource Act No 25 of 1999 as well as the KwaZulu-Natal 

Heritage Act No 4 of 2008.  In accordance with Section 38 of the National 

Resources Act No 25 of 1999 (Heritage Resources Management), a HIA is 

required to assess any potential impacts to palaeontological heritage within the 

development footprint. 

Figure 1. Locality of the Ladysmith Pipeline shown in grey 
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Categories of heritage resources recognised as part of the National Estate in 

Section 3 of the Heritage Resources Act, and which therefore fall under its 

protection, include: 

 geological sites of scientific or cultural importance; 

 objects recovered from the soil or waters of South Africa, including 

archaeological and palaeontological objects and material, meteorites 

and rare geological specimens; 

 objects with the potential to yield information that will contribute to an 

understanding of South Africa’s natural or cultural heritage. 

 

 

METHODOLOGY 

Following the “SAHRA APM Guidelines: Minimum Standards for the 

Archaeological & Palaeontological Components of Impact Assessment Reports” 

the aims of the palaeontological impact assessment are: 

 to identify exposed and subsurface rock formations that are 

considered to be palaeontologically significant; 

 to assess the level of palaeontological significance of these 

formations; 

 to comment on the impact of the development on these exposed 

and/or potential fossil resources and  

 to make recommendations as to how the developer should conserve 

or mitigate damage to these resources. 

 

In preparing a palaeontological desktop study the potential fossiliferous rock 

units (groups, formations etc) represented within the study area are determined 

from geological maps and Google Earth imagery.  The known fossil heritage 

within each rock unit is inventoried from the published scientific literature, 

previous palaeontological impact studies in the same region and the author’s 

field experience. 

 

The likely impact of the proposed development on local fossil heritage is 

determined on the basis of the palaeontological sensitivity of the rock units 
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concerned and the nature and scale of the development itself, most notably the 

extent of fresh bedrock excavation envisaged.  The different sensitivity classes 

used are explained in Table 1 below. 
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Table 1 Palaeontological sensitivity analysis outcome classification 

PALAEONTOLOGICAL SIGNIFICANCE/VULNERABILITY OF ROCK UNITS 

The following colour scheme is proposed for the indication of palaeontological sensitivity 
classes.  This classification of sensitivity is adapted from that of Almond et al 2008. 

  

RED 

Very High Palaeontological sensitivity/vulnerability.  Development will 
most likely have a very significant impact on the Palaeontological Heritage of 
the region. Very high possibility that significant fossil assemblages will be 
present in all outcrops of the unit.  Appointment of professional 
palaeontologist, desktop survey, phase I Palaeontological Impact Assessment 
(PIA) (field survey and recording of fossils) and phase II PIA (rescue of fossils 
during construction ) as well as application for collection and destruction  
permit compulsory. 

ORANGE 

High Palaeontological sensitivity/vulnerability.  High possibility that 
significant fossil assemblages will be present in most of the outcrop areas of 
the unit.  Fossils most likely to occur in associated sediments or underlying 
units, for example in the areas underlain by Transvaal Supergroup dolomite 
where Cenozoic cave deposits are likely to occur.  Appointment of 
professional palaeontologist, desktop survey and phase I Palaeontological 
Impact Assessment (field survey and collection of fossils) compulsory.  Early 
application for collection permit recommended. Highly likely that a Phase II 
PIA will be applicable during the construction phase of projects. 

GREEN 

Moderate Palaeontological sensitivity/vulnerability. High possibility that 
fossils will be present in the outcrop areas of the unit or in associated 
sediments that underlie the unit.  For example areas underlain by the 
Gordonia Formation or undifferentiated soils and alluvium. Fossils described 
in the literature are visible with the naked eye and development can have a 
significant impact on the Palaeontological Heritage of the area.  Recording of 
fossils will contribute significantly to the present knowledge of the 
development of life in the geological record of the region.  Appointment of a 
professional palaeontologist, desktop survey and phase I PIA (ground proofing 
of desktop survey) recommended. 
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BLUE 

Low Palaeontological sensitivity/vulnerability.  Low possibility that fossils 
that are described in the literature will be visible to the naked eye or be 
recognized as fossils by untrained persons.  Fossils of for example small domal 
Stromatolites as well as micro-bacteria are associated with these rock units. 
Fossils of micro-bacteria are extremely important for our understanding of the 
development of Life, but are only visible under large magnification. Recording 
of the fossils will contribute significantly to the present knowledge and 
understanding of the development of Life in the region.  Where geological 
units are allocated a blue colour of significance, and the geological unit is 
surrounded by highly significant geological units (red or orange coloured 
units), a palaeontologist must be appointed to do a desktop survey and to 
make professional recommendations on the impact of development on 
significant palaeontological finds that might occur in the unit that is allocated 
a blue colour.  An example of this scenario will be where the scale of mapping 
on the 1:250 000 scale maps excludes small outcrops of highly significant 
sedimentary rock units occurring in larger alluvium deposits.  Collection of a 
representative sample of potential fossiliferous material is recommended. 

GREY 

Very Low Palaeontological sensitivity/vulnerability.  Very low possibility 
that significant fossils will be present in the bedrock of these geological units.  
The rock units are associated with intrusive igneous activities and no life 
would have been possible during implacement of the rocks.  It is however 
essential to note that the geological units mapped out on the geological maps 
are invariably overlain by Cenozoic aged sediments that might contain 
significant fossil assemblages and archaeological material.  Examples of 
significant finds occur in areas underlain by granite, just to the west of 
Hoedspruit in the Limpopo Province, where significant assemblages of fossils 
and clay-pot fragments are associated with large termite mounds. Where 
geological units are allocated a grey colour of significance, and the geological 
unit is surrounded by very high and highly significant geological units (red or 
orange coloured units), a palaeontologist must be appointed to do a desktop 
survey and to make professional recommendations on the impact of 
development on significant palaeontological finds that might occur in the unit 
that is allocated a grey colour.  An example of this scenario will be where the 
scale of mapping on the 1:250 000 scale maps excludes small outcrops of 
highly significant sedimentary rock units occurring in dolerite sill outcrops.  It 
is important that the report should also refer to archaeological reports and 
possible descriptions of palaeontological finds in Cenozoic aged surface 
deposits. 

 

When rock units of moderate to high palaeontological sensitivity are present 

within the development footprint, a field-based assessment by a professional 

palaeontologist is usually warranted. 
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The key assumption for this desktop study is that the existing geological 

maps and datasets used to assess site sensitivity are correct and reliable.  

However, the geological maps used were not intended for fine scale planning 

work and are largely based on aerial photographs alone, without ground-truthing.   

 

These factors may have a major influence on the assessment of the fossil 

heritage significance of a given development and, without supporting field 

assessments, may lead to either: 

 an underestimation of the palaeontological significance of a given 

study area due to ignorance of significant recorded or unrecorded 

fossils preserved there, or  

 an overestimation of the palaeontological sensitivity of a study area, 

for example when originally rich fossil assemblages inferred from 

geological maps have in fact been destroyed by weathering, or are 

buried beneath a thick mantle of unfossiliferous “drift” (soil, alluvium 

etc).  

 

 

GEOLOGY 

 

The study area is underlain by Permian aged sedimentary rocks of the Ecca 

and Beaufort Groups as well as Jurassic aged dolerite of the Karoo Supergroup, 

(Figure 2). 
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Figure 2 Geology of the area underlying the Ladysmith pipeline route 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ecca Group 

Volksrust Formation (Pvo) 

The Permian aged Volksrust Formation is an assemblage of fine-grained 

sediments, consisting mainly of dark grey mudstone and shale. The deposits 

represent Permian aged marine deposits in this part of Gondwanaland (Johnson 

et al, 2009). 

 

Offshore shelf, but possibly also nearshore / lacustrine / lagoonal deposits. 
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Beaufort Group 

Normandien Formation [Adelaide Subgroup (Pa)] 

The Permian aged Adelaide Subgroup comprises the lower part of the 

Beaufort Group along the Drakensberg Escarpment and on some 1:250 000 

sheets is referred to as the Adelaide Formation.  In most of the outcrop areas in 

KwaZulu-Natal the Adelaide Subgroup consists primarily of a lower deltaic facies, 

mostly referred to as the Estcourt Formation and an upper fluvial facies referred 

to as the Normandien Formation (Groenewald, 1984; Johnson et al 2009). 

Recently there is consensus to refer to the entire Adelaide Subgroup as the 

Normandien Formation. 

The Normandien Formation represents the northward migration of deltaic 

environments, followed by fluvial environments into the Karoo Basin.  The 

Formation consists of a sequence of interbedded deltaic to fluvial and lacustrine 

sandstones and mudstone (Groenewald, 1990; Johnson et al. 2009). 

 

Dolerite 

 

Jurassic aged dolerite dykes and sills represent a volcanic episode that 

occurred during the breakup of Gondwanaland. 

 

 

Masotcheni Formation 

 

The Masotcheni Formation comprises palaeosols that represent local 

colluvial deposits of Cenozoic age in the interior of KwaZulu-Natal (Johnson et al, 

2009). 

 

 

 

 

 



   

  Page 116 of 122 

   

Ladysmith Bulkwater pipeline HIA v2.doc                      Umlando 16/09/2015 

PALAEONTOLOGY 

Ecca Group 

Volksrust Formation 

Trace fossils have been described from the upper layers of the Formation 

(Johnson et al. 2009). 

 

The bivalve Megadesmus is described from the Late Permian Volksrust 

Shale Formation in the north-eastern Karoo Basin, South Africa; this is the first 

reported discovery of this genus in Africa.  The fossil is large, 9 cm dorsally and 

8.4 cm laterally, and both valves are articulated indicating minimum transport 

after death.  The bivalve was encased in interbedded siltstone-shale that 

constitutes the distal sediments of a prograding delta at the Beaufort –Ecca 

Group boundary.  Megadesmus is known from other continents (Australia, India, 

Siberia, South America and Tasmania) where its presence indicates exclusively 

marine conditions.  The implication for the northeastern Karoo Basin during the 

Late Permian is that a marine enclave still existed in this geographic area and 

that terrestrial conditions did not yet prevail as in the southern basin region 

(Cairncross, 2005). 

 

Beaufort Group 

 

Adelaide Subgroup [Normandien Formation] (Pa) 

 

The Adelaide Subgroup overlies the Volksrust Formation of the Ecca Group 

and the transition from deep water deposits of the Volksrust Formation to pro-

delataic and deltaic deposits of the Beaufort Group present fieldworkers with 

problems in mapping these units (Groenewald, 1984; Munitingh, 1989; Johnson 

and Verster, 1994; Johnson et al, 2006).  The Adelaide Subgroup and 

Normandien Formation comprise the Cistecephalus Assemblage Zone, 

Dicynodon Assemblage Zone as well as the overlying Lystrosaurus Assemblage 
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Zone of the Karoo Supergroup.  It also contains abundant plant fossils of the 

Glossopteris Assemblage.  

Dolerite 

Due to its igneous character dolerite will not contain fossils. 

 

Masotcheni Formation 

The Quaternary aged Masotcheni Formation represents important colluvial 

deposits and although very few fossils have to date, been described from 

KwaZulu-Natal, very significant fossils of mammals, including Homonin remains 

have been recorded in similar deposits in the Free State.   

 

DISCUSSION 

 

The predicted palaeontological impact of the development is based on the 

initial mapping assessment and literature reviews. Although fossils are rarely 

recorded from the Volksrust Formation, the recording of trace fossils and other 

fossils from this part of the Ecca Basin will contribute significantly to our 

understanding of the palaeo-environments that existed during the Permian. 

 

The Adelaide Subgroup and Normandien Formation is known to be very 

productive and both plant, vertebrate and invertebrate fossils, as well as 

abundant trace fossils, including casts of vertebrate burrows have been recorded 

from this unit.  The Masotcheni Formation needs more research, but important 

fossils are expected in this group of sediments. 

 

The Palaeontological Significance is summarised in Table 2. 

 

A variety of fossils have been described from the Permian to Triassic aged 

Adelaide Subgroup and includes plant fossils of the Glossopteris Assemblage 

and vertebrate fossils of the Cistecephalus, Dicynodon and Lystrosaurus 
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Assemblage Zones.  Invertebrate fossils include several small trace fossils as 

well as casts of vertebrate burrows. 

 

The palaeontological significance is summarised in Table 2. 

Table 2 Palaeontological significance of geological units on site 

Geological Unit Rock Type and Age Fossil Heritage 
Vertebrate 

Biozone 

Palaeontological 

Sensitivity 

Volksrust 

Formation 

Dark Shale 

PERMIAN 

Trace fossils 

Bivalve Megadesmus 
None High 

Adelaide 

Subgroup 

Siltstone and fine-

grained sandstone 

PERMIAN/TRIASSIC 

Plant fossils of the 

Glossopteris Assemblage.  

Vertebrate fossils of the 

Cistecephalus, Dicynodon and 

Lystrosaurus Assemblage 

Zones 

Trace fossils including casts of 

vertebrate burrows 

Cistecephalus 

Dicynodon and 

Lystrosaurus 

Very High 

Masotheni 

Formation 

Silt and sand 

Colluvial sand and 

silt 

QUATERNARY 

Vertebrate fossils None Moderate 

 

MANAGEMENT PLAN 

 

The likely impact of the proposed development on local fossil heritage is 

determined on the basis of the palaeontological sensitivity of the rock units 

concerned and the nature and scale of the development itself, most notably the 

extent of bedrock excavation envisaged. The different sensitivity classes used 

are explained in Table 1. 

 

The palaeontological sensitivity of the development is related to the specific 

geology that underlies the development footprints.  For the sake of this desktop 

survey it is assumed that where there are no significant outcrops on site, that 
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trenching of up to 2m depth will in fact expose bedrock of the Volksrust and 

Normandien Formations during the construction phase.  The recording of fossils 

from the development site will have a significant impact on our understanding of 

the palaeo-environments in this part of Gondwanaland and a Very High 

Palaeontological Sensitivity is allocated to the sections underlain by the 

Normandien Formation.  A High Palaeontological Sensitivity is allocated to 

sections underlain by the Volksrust Formation, and, although not many fossils 

have been recorded from the Masotcheni Formation, a Moderate 

Plalaeontological Sensitivity is allocated to these areas to ensure that new finds 

are properly recorded.  Areas underlain by dolerite will have no significant 

Palaeontological Sensitivity. 

 

  The palaeontological sensitivity of the pipeline route is shown in Figure 3. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3 A Moderate Palaeontological Sensitivity is allocated to the development site. 

The colour coding is explained in Table 1 above. 
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CONCLUSION AND RECOMMENDATIONS 

 

The footprint of the proposed construction of the Ladysmith Pipeline in the 

Local Municipality in the KwaZulu-Natal Province is underlain by Permian aged 

shale of the Volksrust Formation, Ecca Group, Permian aged sandstone and 

mudstone of the Normandien Formation (Adelaide Subgroup) of the Beaufort 

Group, Jurassic aged Dolerite of the Karoo Supergroup and Quaternary aged 

sand and silt of the Masotcheni Formation. 

 

Although rare, significant fossils have been described from the Volksrust 

Formation, with specific reference to trace fossils.  Highly significant fossils have 

been recorded from the Adelaide Subgroup and Normandien Formation.  The 

Dolerite will not contain fossils and recording of new fossils from the Masotcheni 

Formation will be very significant. Recording of fossils from the construction site 

will contribute significantly to our understanding of the palaeo-environments that 

existed in this part of the Karoo basin during the Permian and Quaternary. 

 

It is expected that trenching for the pipeline will be deeper than 1,5m.   

 

Recommendations: 

1. The EAP and ECO of the project must be informed of the fact that all the 

geological formations, accept for dolerite, will contain fossils if exposed at a 

depth of more than 1,5m. 

2. All sections of the development where bedrock is exposed due to erosion 

or where geotechnical surveys indicate that trenching will exceed 1,5m in areas 

underlain by Very High, High and Moderate Palaeontologically Sensitive rocks 

must be inspected by a qualified palaeontologist as part of a Phase 1 

Palaeontological Impact Assessment.  The professional Palaeontologist must be 

appointed to record and collect the fossils according to SAHRA and AMAFA 

specifications as part of a Phase 1 Palaeontological Impact Assessment, 
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preferably before construction in areas where the rocks area exposed due to 

erosion and also during construction when trenching exceeds 1,5m in depth. 

3. These actions must form part of the EMP of the project. 
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