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Executive Summary 

Graham Avery was commissioned by Ulwazi Consulting Engineers, Hermanus (per 
R. Mcintyre, ulwazi@ulwazisa.co.za) on behalf of their client to conduct a desk top and field 
survey of the palaeontological potential in designated areas in Saldanha Bay and Pepper 
Bay, 3317BB & 3318AA Saldanha, Vredenburg Magisterial District. 
 
Applicant: Ulwazi Consulting Engineers on behalf of Department of Public 

Works 

Proposed activity:  Upgrade of eroded embankments 

Location:   33°01.118’ S; 17°56.789’ E (central point) 

     

 

The proposed locality is in a palaeontologically-sensitive region with a hard rock base of 
Cape Granite, which outcrops along the coast and inland. Any excavation that penetrates 
into terrestrial and/or marine sediments may encounter fossils. Since such occurrences are 
sparse, fossil finds would be significant and would require careful recording and possible 
systematic excavation. Excavations into sediments not normally accessible to 
palaeontologists should be seen as providing opportunities to recover potentially-important 
fossil material that would enable observations to be made about our past biodiversity and 
environments. 

The desktop survey indicates the possibility that palaeontological material may be 
encountered during the upgrade of the embankments. Although no significant new 
occurrences were observed on foot, there are three occurrences that warrant some 
attention – sampling of the beach deposit above the road section and an ephemeral small 
mammal occurrence at Sea Harvest and more-detailed recording of the trace fossil 
occurrence. 

Impact is likely to be minimal to zero and manageable. 

Palaeontological remains are rare and, if encountered, must be recorded by an 
appropriately qualified person with a permit from Heritage Western Cape. Collaboration 
between the contractor and a suitably-qualified palaeontologist will be required prior to and 
during excavations so that palaeontological information and/or material can be recorded 
during the contract should any fossil material be encountered. Mitigation may extend 
beyond monitoring if warranted. 

Provided that the recommendations of this assessment (page 4) are complied with, there 
is no palaeontological reason why the proposed upgrade should not proceed. 
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Recommendations 
1. Excavations should be monitored by a palaeontologist. The frequency is to be 

worked out a priori with the contractor to minimize time spent on site. 

2. If affected by the upgrade in any way, samples must be taken from the beach 
deposit and Sea Harvest small mammal occurrence. 

3. If affected by the upgrade in any way, the trace fossil occurrence must be recorded 
in greater detail and sampled. 

4. The potential for retaining a geo-section, illustrating the wave-cut platform, beach 
deposits and Langebaan Formation, could be investigated if it could be preserved 
and maintained. 

5. Protocols for dealing with palaeontological monitoring and possible further 
mitigation must be included in the Environmental Management Plan (EMP).  

6. Should remnants of the mid-Holocene beach be encountered, an appropriate 
sample, for faunal identification and one radiocarbon date (14C), must be recovered. 

7. Any material recovered will be lodged in the collections of Iziko South African 
Museum. 

8. Funds must be available a priori to cover costs of fieldwork and one date should the 
need arise. 
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Location of the Proposed Upgrade 

The proposed upgrade is on 1:50 000 topographical map 3317BB and 3318A Saldanha, in 
the Vredenburg Magisterial District. Detail is shown on Figures 1, 2. 
 

 

Figure1. Google Earth view showing the area and zone along which the embankments 
occur (outlined in red: provided by Ulwazi). 
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Figure 2. Portion of the 3317BB & 3318AA Saldanha map the showing location of the 
proposed upgrade (between arrows). 

 

Method 

A desk top study of the proposed Saldanha Bay and Pepper Bay area was conducted by 
Dr G. Avery Archaeozoologist (Figures 1, 2). The 1:250 00 Geological Series 3318 Cape Town 
map and geological sources were consulted for background information (Figures 3, Table 1). 
Palaeontological literature was consulted. 

A field survey, traversing the areas affected, was conducted on foot; R Mcintyre provided 
on- site details of the extent of the location and arranged access to private property.  

The focus here has been to illustrate the potential of sub-surface sediments through the 
geological context and observations in the general vicinity. 

 

Results of the Study 

Geology and lithology 
The geology of the area is shown on Figures 3, Table 1).  
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Figure 3. Surface geology excerpted from 1:250 000 Geological Series 3318 Cape Town. (N-
Cl = Cape granite; Ql = Langebaan Formation). The approximate location of the upgrade is 
arrowed.  

 

Table 1. Regional Cenozoic deposits of the west coast after Pether et al. (2000). 
 

SAND VELD GROUP (Hendey and 
Dingle, 1983) 

Age and Lithologies 

Witzand Formation  Holocene and recently active 
calcareous dune fields and cordons 

Langebaan Formation Mid-Late Pleistocene calcareous 
eolianite with calcretized paleosols 

Springfontyn Formation  Pleistocene to Recent quartzose sand 
dunes, silts and peats 

Velddrif Formation  Pleistocene shallow marine coquina, 
calcarenite, sand and conglomerate 

Varswater Formation Miocene and Pliocene phosphatic 
littoral and shallow marine sand-
stones, conglomerates and coquina. 

Prospect Hill Formation Miocene and Pliocene eolianite 

Elandsfontyn Formation  Middle to late Miocene fluvial coarse, 
angular sands, muds and carbonaceous 
sediments 
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Cape granite (   600-540 Ma), forms the base, which is especially evident as outcrops on the 
coast and inland. A mollusc-rich cobble beach, visible on the west side of the road is at +6 m 
on a wave-cut granite platform (Figure 4). It appears that high energy (Figure 5) and lower 
energy (Figure 6) facies are present. 

 

 

 

Figure 4. Cape granite platform overlain by cobble beach (upper white). 
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Figure 5. High energy cobble beach. Molluscs occur in interstitial sand. 

 

 

Figure 6. Low energy shingle deposit resting on cobbles. 
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The beach is covered unconformably by a mantle of calcareous sands, calcretes and 
limestones of the Middle to Late Pleistocene Langebaan Formation (Figure 7) in which 
Trigonephrus globulus, a terrestrial gastropod, is common; terrestrial vertebrates have been 
recovered from accumulations left in fissures in the Langebaan Formation by carnivores 
(Pether et al 2000; Butzer 2004). 

 

Figure 7. Cape granite platform (in road section above cars) overlain by eroding Langebaan 
Formation calcretes. 

 

The calcareous embankments that require stabilization are friable sands of the Langebaan 
Formation, which are being actively undercut by erosion; while this has in the past led to the 
exposure of fossil occurrences the undercutting is creating potential safety hazards and the 
slopes require stabilization. During the 1980s (?), portions of the cliffs at the Sea Harvest 
factory and on the western edge of Hoedjiespunt were graded and the former was stabilized 
with stone (Figure 8). 
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 Figure 8. Sea Harvest site showing previous attempt to stabilize the eroding slopes by 
sloping and laying down of a curtain of calcrete cobbles. 

 

Palaeontological Potential 
The proposed upgrade coincides primarily with Langebaan Formation sediments in a 
palaeontologically sensitive and important area of the west coast (Roberts, et al. 2009). A 
number of fossil occurrences is known.  

 

Known Fossil Occurrences 
A number of palaeontological and archaeological sites associated with the Langebaan 
Formation, some within the proposed area, are known. The wave-cut platform extends 
along the road past Sea harvest. Basaansklip is a hyaena accumulation further inland 
(Council for Geosciences Collection). Others, of greater age (Miocene to Early Pliocene), 
occur in the area (Prospect Hill (Stidham 2008), Saldanha Steel (Roberts 1997) and 
Langebaanweg (Hendey 1981; Roberts et al 2011), but are not described further (Roberts 
and Brink 2002; Avery and Klein 2011). Iziko South African Museum’s Cenozoic 
Palaeontology section holds marine vertebrates, molluscs and invertebrate trace fossils 
(burrows) and terrestrial vertebrate fossils from the proposed area in its collection. 
Information from such sites contributes greater understanding of past biodiversity and early 
human behaviour. 
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Figure 9. Google Earth view of known palaeontological sites nearby in the Langebaan 
Formation (Hoedjiespunt Punt) and Prospect Hill Formation (Prospect Hill) are not in the 
affected area). 

 

Sea Harvest 

A Late Pleistocene hyaena accumulation in shallow fissures eroded into older calcrete, 
which has yielded vertebrate fossils, including warthog, wild dog and Homo sapiens (Klein 
1983; Grine and Klein 1983; Avery and Klein 2011) and a Middle Stone Age occurrence with 
bone (Volman 1978). The site was essentially destroyed by earlier (1980s?) attempts to 
stabilize the eroding slopes. Removal of the stones (for re-habilitation) may re-expose 
fossiliferous fissures (Figures 8, 13). 

Hoedjiespunt 

Hyaena accumulations thought to be of Middle Pleistocene age occur on the west and 
eastern slopes of Hoedjiespunt. Vertebrate remains, including Homo sapiens, were found 
(Klein 1983; Berger and Parkington 1995; Stynder 1997; Stynder et al 2001; Matthews et al 
2005). Middle Stone Age middens also occur (Will et al 2013). Parts of the western site were 
bulldozed in an earlier attempt to stabilize the eroded cliffs, but did not totally destroy the 
site -- and led to the most recent research on HDP1. 

Yacht Club 

A Late Pleistocene hyaena accumulation and an owl roost occur in the calcretes above the 
parking area (Manthi 2002). 

Wave-cut Platform 

A ?Lower Pleistocene (actual age unknown) beach with large granite cobbles and a sandy 
matrix with fossil molluscs occurs on a marine platform 6+ m above present sea level 
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(Butzer 2004). Extinct molluscan forms are present (J. Pether, pers. com.). The exposure 
extends some distance, along the road from the entrance to the SA Maritime Safety 
Authority to the base of the Sea Harvest exposure (Figures 4, 5, 6, 7). There is potential for 
retaining a geo-section, if a section could be preserved and maintained. 

Potential 
Excavations into sediments not normally accessible to palaeontologists should be seen as 
providing opportunities to recover potentially-important fossil material that enable 
observations otherwise impossible to be made. It is possible that fossils or sub-fossils of 
interest could be encountered during any excavation that cuts into Langebaan Formation 
sediments and earlier deposits that may (e.g. the beach deposit) underlie them. 

Small pockets of bone can occur, for instance, where bone accumulators like hyaenas, 
Jackals or porcupines used holes/burrows dug by aardvarks; older and younger younger 
sediments, too, may contain ancient wetland deposits and/or more-recent fossils. In 
addition to fossil bones and molluscs, there is the potential for encountering macro-plant 
remains and pollens of considerable age in paleosols or wetland deposits. Thus, excavation 
to upgrade the embankments may intersect fossil-bearing deposits. If so, there is the 
potential to provide opportunities for observations not otherwise accessible to researchers.  

Such probabilities could be better assessed during the contract. 

Result of Foot survey 
A foot survey of the proposed area was conducted on 10 December 2013. About 80% of the 
proposed area was traversed, the balance being areas that would not be affected (east side 
of the main road) or inaccessible due to buildings (private property) and/or vegetation. It 
was possible in some instances to observe such areas (the southern-most half km, which will 
not be affected by the project, since it is well away from the roads, is vegetated and slopes 
gently) with binoculars (Figures 10, 11, 12, Table 2). 

 

Figure 10. Track showing area covered (yellow) and waypoints marked along the way. 
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Figure 11. Selected waypoints showing features. 

 

Table 2. Details for selected waypoints. 

Avery code Description Date/Time Coord S Coord E 

353   Shingle patch on WCp 10-DEC-13 12:12:00 S33 01.520 E17 57.267 

357   Casts and Burrows 10-DEC-13 12:40:27 S33 01.500 E17 57.173 

359   Start Marine boulders & beach 10-DEC-13 14:21:56 S33 01.519 E17 57.280 

360   End marine boulders & beach 10-DEC-13 14:47:03 S33 01.406 E17 57.017 

363   Ephemeral bones 10-DEC-13 15:01:44 S33 01.417 E17 56.963 

368   Yacht Club Hyaena Den  10-DEC-13 16:08:12 S33 01.022 E17 56.826 

369   Yacht Club Owl Roost 10-DEC-13 16:10:50 S33 01.027 E17 56.821 

*WCp= Wave Cut platform 
 

Three new occurrences were noted, concentrated molluscan deposits at the southernmost 
area of the marine platform (Figures 4, 5, 6, 7) (WPs 353, 359 to 360, Table 2) 
(recommending that an adequate sample of the marine sediments be taken at the time of 
construction) and an ephemeral vertebrate occurrence near the top of the Sea Harvest 
sequence (Figures 8, 13) (WP 363, Table 2) (too ephemeral to be of concern but 
recommending that material be collected with 1.5 mm sieves at time of construction). 
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Figure 12. Start area looking towards Hoedjiespunt. Area beyond fence is in security area 
and was not examined, since it is stable. 
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Figure 13. Ephemeral pocket of small- and micro-mammal bones at entrance to a fissure in 
the calcrete; the white ‘speckles’ are bones (WP363). 

 

Similarly, a more-detailed record of the root and burrow trace fossils (Figure 13) should be 
made (WP357, Table 2). 
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Figure 14. Network of root, burrow and pupal case trace fossils (WP357). 

 

Otherwise, with the exception of Trigonephrus shells (of no concern), which were relatively 
common throughout, and an area with trace fossils (burrows, roots), no palaeontological 
occurrence was seen. 

 

Comments 

Based on its geology and regional finds in Iziko Museums of South Africa collections, the 
proposed project may have palaeontological potential. The likelihood of this is small on the 
proposed sites, however Nevertheless, with limited information available on the recorded 
occurrence of fossils on the proposed sites, good communication with contractors and on-
site monitoring where excavations are to take place will be required to minimise any 
potential loss. 

More systematic mitigation may be required if the context of any fossil material 
encountered warrants more than just recording and collection. 

 

Conclusion 

While limited fossil evidence was found for the area of the proposed upgrade, this does not 
mean that potential is lacking. Excavations into sediments not normally accessible to 
palaeontologists should be seen as providing opportunities to recover potentially-important 
fossil material that enables observations to be made on geology, past sea levels, climates, 
environments and biodiversity, that would otherwise be impossible. 
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Palaeontological remains are often rare and, if encountered, must be recorded by an 
appropriately qualified person. In addition to the important sites noted above, the richness 
of the globally important Langebaanweg (West Coast Fossil Park) fossil landscape (Hendey 
1981) and the Swartklip hyaena accumulation (Klein 1975) and their important contributions 
to knowledge should not be lost sight of.  

Given the known palaeontological potential of the area, mitigationary action, beyond simple 
recording and recovery during monitoring, including the possibility of systematic excavation, 
while unlikely, may be found to be necessary. 

An appropriate sample of sediment and molluscs in the beach deposit must be taken before 
or during the contract. 

The ephemeral vertebrate occurrence at Sea Harvest must be collected. 

The trace fossil occurrence must be recorded in greater detail. 

Provided that the recommendations in this report are followed, current information 
indicates that the proposed upgrade will not impact significantly on palaeontological 
remains. Appropriately conducted the development may provide opportunities to access 
rare fossil material and to better understand the local geological sequence. 

 

Impacts 

Impact is likely to be minimal, to zero and manageable. 

 

Provided that the recommendations herein are adhered to the proposed development can 
be allowed to proceed from the palaeontological perspective.  

 

Recommendations 

9. Excavations should be monitored by a palaeontologist. The frequency is to be 
worked out a priori with the contractor to minimize time spent on site. 

10. If affected by the upgrade in any way, samples must be taken from the beach 
deposit and Sea Harvest small mammal occurrence. 

11. The trace fossil occurrence must be recorded in greater detail and sampled. 

12. Investigate the potential for retaining a geo-section, illustrating the wave-cut 
platform, beach deposits and Langebaan Formation, if it could be preserved and 
maintained. 

13. Protocols for dealing with palaeontological/palynological monitoring and possible 
further mitigation must be included in the Environmental Management Plan (EMP).  

14. Should remnants of the mid-Holocene beach be encountered, an appropriate 
sample, for faunal identification and one radiocarbon date (14C), must be recovered. 

15. Any material recovered will be lodged in the collections of Iziko South African 
Museum. 

16. Funds must be available a priori to cover costs of fieldwork and one date should the 
need arise. 
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Palaeontological Points for EMP 

 All fossils are protected by law.  Should anything of a palaeontological/palynological 
nature be found on site by the Contractor (or any other party), e.g. bones not 
previously visible,  work is to be stopped in that area immediately, and the site 
Environmental Officer / Principal Agent notified.  Failure to do so will result in a 
penalty and this must be carefully explained to workers during the Environmental 
Education Programme undertaken by the Environmental Officer, assisted by a 
palaeontologist. 

 The Environmental Officer will advise on demarcation of any fossil find for temporary 
exclusion and allow the appointed palaeontologist to view material and ascertain 
whether further study of the area is required. 

 Should a specialist confirm a genuine fossil or sub-fossil and recommend further 
study of the area, work in the applicable area is to cease until further notice. SAHRA 
is to be informed immediately by the Environmental Officer.   

 Should any human remains be disturbed, exposed or uncovered during excavation, 
these shall immediately be reported the South African Police Service and, if 
suspected that the remains are older than 60 years, the SAHRA (tel 021 462 4502). 

 The removal of discovered palaeontological remains, by a contracted specialist shall 
be at the Developer’s expense. This will include the contingency to date one beach 
sample, if found. 

 

Heritage Permits Required 

The primary heritage legislation that needs to be considered is The South African Heritage 
Resources Act 25 of 1999 and regulations (details at www.sahra.org.za). All heritage 
material, including human burials, is included. 

Clearance in terms of the National Heritage Act of 1999 will be required before the 
development can proceed. Locally, a permit will be required from the South African Heritage 
Resources Agency (SAHRA) and/or the relevant Provincial Heritage Agency for the Northern 
Cape; in the event of a burial being exposed; potential delays could be minimized by 
obtaining this before construction is initiated. 

If human remains are encountered, the South African Heritage resources Agency (SAHRA) 
must also be contacted immediately; no bones may be further moved until an archaeologist 
or appropriately-qualified palaeontologist has assessed them and permission of SAHRA is 
granted. SAHRA must be contacted immediately through the appointed archaeologist and 
laid down procedures, including notification of the SAPS, must be followed. 
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