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EXECUTIVE SUMMARY 

 

1.  Site Name 

Proposed Juno Wind Energy Facility. 

 

2.  Location 

The proposed Juno Wind Energy Facility (wind farm) is located just east of the resort village of 

Strandfontein, near the coast west of Vredendal in the Matzikama Local Municipality, West Coast District 

Municipality, Vredendal Magisterial District, Western Cape Province (Figure 1).  The property involved 

is the Remaining Extent of Farm De Boom No. 273.  The powerline traverses a number of properties 

which are listed in the HIA. 

Mapsheets 1:50000: 3118CA PAPENDORP, 3118CB LUTZVILLE, 3118CC & CD DORINGBAAI. 

1:250000 Mapsheet 3118 CALVINIA. 

Locating co-ordinate: -31.719421°S / 18.319510° E.  Approx. location of Juno WEF control sub-station. 

 

3.  Locality Plan 

The preliminary proposed layout (Figure 1) will be finalised on the basis of the findings of the EIA.  

(Note added 2018-10-15:  The Final Mitigated Layout (Wind_Farm_Design_EIA_20181015_v6.kmz) has 

been inspected and, due to the general nature of this palaeontological assessment, the adjustments do 

not affect the anticipated impacts and recommendations of this report.) 

 

4.  Proposed Development 

The intended 140 MW generation capacity of the Juno WEF will be provided by 49 Siemens-Gamesa 

wind turbines with a generation capacity of up to 3.4 MW each.  The turbines will be anchored in 

concrete and steel foundations constructed in excavations involving disturbance volumes of up to of 

25x25x5 m.  Concomitant infrastructure entails access roads, construction laydown areas, the on-site 

control sub-station and the operation office and workshop buildings.  The cabling connecting the 

turbines to the WEF sub-station will be buried in trenches about 1 m deep and 0.5 m wide.  The Juno 

WEF will be connected to the Eskom grid via overhead powerlines proceeding from the WEF local control 

sub-station to the Eskom JUNO sub-station on the right bank of the Olifantsrivier (Figure 1). 

 

5.  Palaeontological Heritage Resources Identified 

The formations which will be affected by the earthworks entailed in the proposed development include 

the surficial aeolian formations, viz. the Q2 heuweltjiesveld soil, the Koekenaap Formation 

coversands and the Hardevlei Formation dunes, varying thicknesses of the underlying “Dorbank” 

Formation semi-lithified aeolianites and in places the relatively-old, pedocreted Pliocene or early 

Quaternary aeolianites such as the Olifantsrivier Formation. 

 

6.  Anticipated Impacts 

 

The Juno WEF 

The dimensions of subsurface disturbance for the wind turbine foundations are quite large (25 X 25 X 

5 m) and there will be a considerable number of them distributed over and “sampling” a wide area.  

Therefore, in spite of the overall low fossil potential, there is a possibility that fossil bones may be 
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exposed in some of the excavations.  The excavations for cabling and other infrastructure are shallow 

and mainly affect the coversands, but the cabling trenches will traverse considerable lengths across the 

Project Area and intersect the top of the “Dorbank” Fm. in places. 

 

The primary palaeontological concern is the fossil bones that are sparsely distributed in these aeolian 

deposits.  Although sparse in the aeolian Dorbank Formation and the overlying coversands and dunes, 

they are of high scientific value and important for palaeoclimatic, palaeobiological and biostratigraphic 

studies.  The fossil material in these deposits is a sample of the middle and late Quaternary fauna of 

the Namaqualand coast.  Due to the sparseness of fossil bones the palaeontological sensitivity is low 

(Appendix 1). 

 

The Powerlines Routes 

The footings of the transmission line pylons that connect to the grid are more minor in scale and have 

a lower likelihood of fossil finds in the aforementioned formations, although not altogether absent.  The 

six powerline route alternatives are not distinguished by differing palaeontological sensitivities. 

 

7.  Impact Assessment 

This impact assessment, according to the rating scheme provided by Arcus, addresses the occurrence 

of the high-value fossil bones in the deposits.  It does not differentiate between formations as the 

palaeontological sensitivities of the affected formations with respect to the occurrence of fossil bones 

are all low.  It applies to both the Juno WEF and the routes for the powerlines. 

 

TABLE 2.  PALAEONTOLOGICAL IMPACT – CONSTRUCTION PHASE 

Potential impact description: Impacts to palaeontological resources. 

Destruction of or damage to fossil bones or resources through excavations for foundations and trenches in all 

aeolian formations. 

 Extent Duration Intensity Status Significance Probability Confidence 

Without 

Mitigation 

L H L Negative L L H 

With 

Mitigation 

L H L Positive L L H 

Can the impact be reversed? NO, because palaeontological resources are unique and their loss 

is irreversible. 

Will impact cause irreplaceable loss 

or resources? 

YES, valuable fossils may be lost in spite of management actions to mitigate 
such loss. 

Can impact be avoided, managed or 

mitigated? 

Although they cannot be avoided, impacts can be managed and/or 

mitigated during the construction phase. 

Mitigation measures to reduce residual risk or enhance opportunities: 

» Monitoring of all construction-phase excavations by project staff and ECO. 

» Inspection, sampling and recording of selected exposures in the event of fossil finds. 

» Fossil finds and the compiled contextual report deposited in a curatorial scientific institution. 
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Residual Impacts:  It will never be possible to spot and rescue all fossils which means that there will always be some 

loss and therefore residual impact.  This would be of unknown significance because of the sparse distribution of fossils in 

the broader landscape.  Positive impacts would continue to be felt with successful mitigation because of the scientific 

implications of the resulting research opportunities 

 

 

8.  Recommendations 

 

There are no fatal flaws in terms of palaeontology and no pre-construction mitigation requirements.  

The low level of significance indicates that the palaeontological impact does not greatly influence the 

decision to develop the area, but appropriate mitigation measures are required.  The development of 

the Juno WEF and powerline is considered to be acceptable from a palaeontological perspective, subject 

to the implementation of the recommended mitigation measures. 

 

It is recommended that a requirement to be alert for possible fossils and buried archaeological material 

be included in the EMPr for the Construction Phase of the proposed Juno WEF and powerlines, with a 

Fossil Finds Procedure (Appendix 2) in place. 

 

Personnel involved in digging excavations must be informed of the need to look out for fossils and 

buried potential archaeological material.  Personnel seeing potential objects are to cease work at that 

spot and to report to the field supervisor who, in turn, will report to the Environmental Control Officer 

(ECO).  The ECO will inform the developer and contact the palaeontologist contracted to be on standby 

in the case of fossil finds.  The latter will liaise with Heritage Western Cape (HWC) on the nature of the 

find and consequent actions (permitting and collection of find). 

 

If palaeontological mitigation is applied to the WEF and powerline projects as recommended, it is 

possible that these developments will to some extent alleviate the negative cumulative impact on 

paleontological resources in the region.  The history of these vast tracts of sands, gravels and 

pedocretes of the Namaqualand coastal plains is very poorly known, with very few fossils to rely on.  

Therefore, though of low probability, any find will be of considerable importance and could possibly 

add to the scientific knowledge of the area in a positive manner. 
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GLOSSARY 

 

~ (tilde):  Used herein as “approximately” or “about”. 

Aeolian:  Pertaining to the wind.  Refers to erosion, transport and deposition of sedimentary particles 

by wind.  A rock formed by the solidification of aeolian sediments is an aeolianite. 

Alluvium:  Sediments deposited by a river or other running water (alluvial). 

Archaeology:  Remains resulting from human activity which are in a state of disuse and are in or on 

land and which are older than 100 years, including artefacts, human and hominid remains and 

artificial features and structures. 

asl.:  above (mean) sea level. 

Bedrock:  Hard rock formations underlying much younger sedimentary deposits. 

Calcareous:  sediment, sedimentary rock, or soil type which is formed from or contains a high proportion 

of calcium carbonate in the form of calcite or aragonite. 

Calcrete:  An indurated deposit (duricrust) mainly consisting of Ca and Mg carbonates.  The term 

includes both pedogenic types formed in the near-surface soil context and non-pedogenic or 

groundwater calcretes related to water tables at depth. 

Clast:  Fragments of pre-existing rocks, e.g. sand grains, pebbles, boulders, produced by weathering 

and erosion.  Clastic – composed of clasts. 

Colluvium:  Hillwash deposits formed by gravity transport downhill.  Includes soil creep, sheetwash, 

small-scale rainfall rivulets and gullying, slumping and sliding processes that move and deposit 

material towards the foot of the slopes. 

Conglomerate:  A cemented gravel deposit. 

Coversands:  Aeolian blanket deposits of sandsheets and smaller dunes. 

Duricrust:  A general term for a zone of chemical precipitation and hardening formed at or near the 

surface of sedimentary bodies through pedogenic and (or) non-pedogenic processes.  It is formed 

by the accumulation of soluble minerals deposited by mineral-bearing waters that move upward, 

downward, or laterally by capillary action, commonly assisted in arid settings by evaporation. 

Classified into calcrete, ferricrete, silcrete, gypcrete, sepiocrete etc. 

Ferricrete:  Indurated deposit (duricrust) consisting predominantly of accumulations of iron 

sesquioxides, with various dark-brown to yellow-brown hues.   It may form by deposition from 

solution or as a residue after removal of silica and alkalis.  Like calcrete it has pedogenic and 

groundwater forms.  Synonyms are laterite, iron pan or “koffieklip”. 

Fluvial deposits:  Sedimentary deposits consisting of material transported by, suspended in and laid 

down by a river or stream. 

Fm.:  Formation. 

Fossil:  The remains of parts of animals and plants found in sedimentary deposits.  Most commonly 

hard parts such as bones, teeth and shells which in lithified sedimentary rocks are usually altered 

by petrification (mineralization).  Also impressions and mineral films in fine-grained sediments that 

preserve indications of soft parts.  Fossils plants include coals, petrified wood and leaf impressions, 

as well as microscopic pollen and spores.  Marine sediments contain a host of microfossils that 

reflect the plankton of the past and provide records of ocean changes.  Nowadays also includes 

molecular fossils such as DNA and biogeochemicals such as oils and waxes. 

Heritage:  That which is inherited and forms part of the National Estate (Historical places, objects, 

fossils as defined by the National Heritage Resources Act 25 of 1999). 
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OSL:  Optically stimulated luminescence.  One of the radiation exposure dating methods based on the 

measurement of trapped electronic charges that accumulate in crystalline materials as a result of 

low-level natural radioactivity from U, Th and K.  In OSL dating of aeolian quartz and feldspar sand 

grains, the trapped charges are zeroed by exposure to daylight at the time of deposition.  Once 

buried, the charges accumulate and the total radiation exposure (total dose) received by the 

sample is estimated by laboratory measurements.  The level of radioactivity (annual doses) to 

which the sample grains have been exposed is measured in the field or from the separated minerals 

containing radioactive elements in the sample.  Ages are obtained as the ratio of total dose to 

annual dose, where the annual dose is assumed to have been similar in the past. 

Palaeontology:  The study of any fossilised remains or fossil traces of animals or plants which lived in 

the geological past and any site which contains such fossilised remains or traces. 

Palaeosol:  An ancient, buried soil formed on a palaeosurface.  The soil composition may reflect a 

climate significantly different from the climate now prevalent in the area where the soil is found.  

Burial reflects the subsequent environmental change. 

Palaeosurface:  An ancient land surface, usually buried and marked by a palaeosol or pedocrete, but 

may be exhumed by erosion (e.g. wind erosion/deflation) or by bulk earth works. 

Pedogenesis/pedogenic:  The process of turning sediment into soil by chemical weathering and the 

activity of organisms (plants growing in it, burrowing animals such as worms, the addition of 

humus etc.).  

Pedocrete:  A duricrust formed by pedogenic processes. 

PIA:  Palaeontological Impact Assessment. 

Rhizolith:  Fossil root.  Most commonly formed by pedogenic carbonate deposition around the root and 

developed in palaeosols. 

Sepiocrete:  A duricrust with a high content of the magnesian clay mineral sepiolite. 

Stone Age:  The earliest technological period in human culture when tools were made of stone, wood, 

bone or horn. 

Stratotype locality:  The place where deposits regarded as defining the characteristics of a particular 

geological formation occur. 

Tectonic:  Relating to the structure of the earth's crust and the large-scale processes which take place 

within it (faulting and earthquakes, crustal uplift or subsidence. 

Trace fossil:  A structure or impression in sediments that preserves the behaviour of an organism, such 

as burrows, borings and nests, feeding traces (sediment processing), farming structures for 

bacteria and fungi, locomotion burrows and trackways and traces of predation on hard parts (tooth 

marks on bones, borings into shells by predatory gastropods and octopuses). 
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GEOLOGICAL TIME SCALE TERMS 

 

 

ka:  Thousand years or kilo-annum (103 years).  Implicitly means “ka ago” i.e. duration from the 

present, but “ago” is omitted.  The “Present” refers to 1950 AD.  Not used for durations not 

extending from the Present.  For a duration only “kyr” is used. 

Ma:  Millions years, mega-annum (106 years).  Implicitly means “Ma ago” i.e. duration from the present, 

but “ago” is omitted.  The “Present” refers to 1950 AD.  Not used for durations not extending 

from the Present.  For a duration only “Myr” is used. 

 

For more detail see www.stratigraphy.org. 
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1 INTRODUCTION 

 

AMDA Developments (Pty) Ltd. are applying for environmental authorisation to construct the 140 MW 

Juno Wind Energy Facility (WEF) and its associated infrastructure.  Arcus Consultancy Services South 

Africa (Pty) Ltd (Arcus) is conducting the Environmental Impact Assessment (EIA) processes for the 

proposed WEF as required by the National Environmental Management Act No. 107 of 1998 (NEMA), 

as amended.  ASHA Consulting (Pty) Ltd. has been appointed to carry out a Heritage Impact Assessment 

(HIA) for the proposed WEF, of which this desktop Palaeontological Impact Assessment (PIA) report 

forms part.  Its brief is to inform the developers of any palaeontological sensitivities within the proposed 

construction areas and the probability of fossils being uncovered in the subsurface and being disturbed 

or destroyed in the process of construction of the WEF and the associated infrastructure. 

 

Both the Juno WEF and the powerline route to the Eskom JUNO Sub-station (Figure 1) are assessed 

herein, but the latter is subject to a separate Basic Assessment process.  The precise locations of the 

project components will be finalised on the basis of the outcomes of the various impact assessments, 

but due to the general nature of this palaeontological assessment, such adjustments do not affect the 

anticipated impacts and a desktop level and is considered to be sufficient for the geological terrain 

under assessment.  (The Final Mitigation Layout (Wind_Farm_Design_EIA_20181015_v6.kmz) has been 

inspected and does not necessitate any alterations to this assessment.) 

 

2 LOCATION 

 

The proposed Juno Wind Energy Facility is located just east of the resort village of Strandfontein, near 

the coast west of Vredendal in the Matzikama Local Municipality, West Coast District Municipality, 

Vredendal Magisterial District, Western Cape Province (Figure 1).  The property involved is the 

Remaining Extent of Farm De Boom No. 273.  The powerline traverses a number of properties which 

are listed in the HIA. 

 

1:50000 Mapsheets: 3118CA PAPENDORP, 3118CB LUTZVILLE, 3118CC & CD DORINGBAAI. 

1:250000 Mapsheet 3118 CALVINIA. 

Locating co-ordinate: -31.719421°S / 18.319510° E.  Approx. location of Juno WEF control sub-station. 

 

3 LOCALITY PLAN 

 

The preliminary proposed layout (Figure 1) will be finalised on the basis of the findings of the EIA. 

(Note added 2018-10-15:  The Final Mitigated Layout (Wind_Farm_Design_EIA_20181015_v6.kmz) has 

been inspected and, due to the general nature of this palaeontological assessment, the adjustments do 

not affect the anticipated impacts and recommendations of this report.) 

 

4 PROPOSED DEVELOPMENT 

 

4.1 The Juno WEF 
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The intended 140 MW generation capacity of the Juno WEF will be provided by 49 Siemens-Gamesa 

wind turbines with a generation capacity of up to 3.4 MW each.  The turbines will be anchored in 

concrete and steel foundations constructed in excavations which may be up to 5 m deep and involving 

disturbance areas of 25x25 m. 

 

Concomitant infrastructure entails access roads, construction laydown areas, the on-site control sub-

station and the operation office and workshop buildings.  The cabling connecting the turbines to the 

WEF sub-station will be buried in trenches about 1 m deep and 0.5 m wide and will mainly be routed 

beside the access roads. 
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Figure 1: Location of the proposed Juno WEF Project Area showing general layout and route 

alternatives for the powerlines to the Eskom JUNO Sub-station (Red=preferred, dotted=alternatives). 

 

 

Figure 2: The surficial geology of the Project Area.  The earlier, alternate Q1-Q4 labelling of Visser & 

Toerien (1971), is included. 
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4.2 The Powerlines to the Eskom Grid 

 

The Juno WEF will be connected to the Eskom grid via overhead powerlines proceeding from the WEF 

local control sub-station to the Eskom JUNO sub-station on the right bank of the Olifantsrivier (Figure 

1).  Two locations for the local control sub-station are under consideration, each with three route 

alternatives.  The northern location for the local sub-station is preferred and the preferred powerlines 

route is indicated by the solid red line in Figures 1 to 3.  The preferred route and the pylon type to be 

deployed will be finalised on the basis of the assessment outcomes. 
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5 APPLICABLE LEGISLATION 

 

The National Heritage Resources Act (NHRA No.  25 of 1999) protects archaeological and 

palaeontological sites and materials, as well as graves/cemeteries, battlefield sites and buildings, 

structures and features over 60 years old.  The South African Heritage Resources Agency (SAHRA) 

administers this legislation nationally, with Heritage Resources Agencies acting at provincial level. 

 

According to the Act (Sect.  35), it is an offence to destroy, damage, excavate, alter or remove from its 

original place, or collect, any archaeological, palaeontological and historical material or object, without 

a permit issued by the SAHRA or applicable Provincial Heritage Resources Agency. 

 

Notification of SAHRA or the applicable Provincial Heritage Resources Agency is required for proposed 

developments exceeding certain dimensions (Sect.  38).  As part of the scoping phase a Notification of 

Intent to Develop (NID) was submitted to Heritage Western Cape (HWC).  Their response indicated 

that an HIA was required which must include specialist assessment of the potential impacts to 

palaeontology. 

 

6 METHODOLOGY 

 

6.1 Literature Review 

 

This assessment is based on the published scientific literature on the origin and palaeontology of the 

Namaqualand coastal-plain deposits and the author’s comprehensive field experience of the formations 

involved and their fossil content.  Parts of three geological maps and the accompanying explanations 

are pertinent to the study area, De Beer et al. (2002) and De Beer (2010).  The earlier geological map 

of Visser & Toerien (1971) at a scale of 1:125000 was reproduced on the later 1:250000 map 3118 

CALVINIA, an annotated extract of which is shown in Figure 2.  The regional context of the proposed 

project is elucidated by way of a summary of the stratigraphy of the Namaqualand coastal plain.  This 

is in terms of the new stratigraphic terminology proposed by De Beer (2010) in the explanation for the 

recently issued 1:250000 3017 GARIES geological map.  The stratigraphic scheme is elaborated and 

modified according to the author’s own observations regionally along the Namaqualand coast.  Other 

research contributions relevant to this assessment are cited in the normal manner as references in the 

text and are included in the References section. 

 

6.2 Assumptions and Limitations 

 

The main assumption is that the fossil potential of a formation in the study area will be typical of that 

found in the wider region.  A limitation on predictive capacity exists in that it is not possible to predict 

the buried fossil content of an area or formation other than in such general terms.  Scientifically 

important fossil shell and bone material is expected to be sparsely scattered in these deposits and much 

depends on spotting this material as it is uncovered during digging i.e. by monitoring excavations. 

 

7 PALAEONTOLOGICAL HERITAGE RESOURCES IDENTIFIED 
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7.1 Regional Geological History 

 

The major part of the Project Area and all the turbine sites are situated above ~100 m asl on the higher 

part of the sandy coastal plain.  At times during the Palaeogene Period (66-34 million years ago, Ma) 

this higher part of the coastal plain was occupied by the sea, but marine deposits from these times 

have evidently been eroded away, or remain as undiscovered residual patches beneath the thick cover. 

 

The formations which now overlie the bedrock of the Namaqualand coastal plain are collectively called 

“The West Coast Group” (Table 1).  The oldest formation, the Koingnaas Formation (De Beer, 

2010), infills ancient river channels buried between the main Namaqualand rivers.  Beds of carbonaceous, 

peaty material containing plant fossils occur in these fluvial deposits and the fossil pollen has provided 

evidence of the vegetation type present and the age of the Koingnaas Formation.  Yellowwood forest with 

auracaria conifers and ironwoods dominated the West Coast.  The presence of Oleaceae (ironwoods) and 

Asteraceae (daisies) indicate an age not older than Oligocene (Muller, 1981).  Fossil wood similar to tropical 

African mahogany has been found and also supports an Oligocene maximum age.  This suggests that the 

Koingnaas Formation is of Oligocene to earliest Miocene age, ~30-20 Ma.  Notably, the Koingnaas pollen 

assemblage, with many extinct types of uncertain affinity and no analogues elsewhere, indicates that the 

uniqueness of the Cape Floristic Region is rooted in “deep time” (De Villiers & Cadman, 2002).  The 

Koingnaas Formation deposits are remainders of a fossil landscape when the wooded Namaqualand coast 

more resembled the forests of the south coast. 

 

The Koingnaas Fm. deposits of a major palaeochannel infill are exposed in the sea cliffs north of the Olifants 

River and represent an ancient course of the river.  However, evidence has been advanced that a “Proto-

Olifants River” has been in existence for a very long time, since Cretaceous times when a “Karoo River” 

which drained the sub-continent flowed into the Atlantic via the Knersvlakte and lower Olifants valley 

(Kounov et al., 2008).   

 

The outer part of the coastal plain below ~100 m asl. was subsequently inundated by the sea during 

periods of global warmth when melting of the Antarctic ice cap raised sea level.  The oldest marine 

formation is the Kleinzee Formation which occupies the inner, high part of the coastal bevel and 

extends seawards from ~90 m asl. (also called the 90 m Package).  It was deposited during the decline 

from the high sea level of the warm Mid-Miocene Climatic Optimum ca. 17 to 15 Ma.  The previous 

Miocene marine beds were eroded during rising sea-level of the Early Pliocene Warm Period and 

the Avontuur Formation (the 50 m Package) was deposited 5-4 Ma as sea-level receded from the 

transgression maximum of about 50 m asl. and the shoreline prograded seawards.  The Avontuur 

Formation in turn was eroded by yet another rising sea-level associated with the Mid-Pliocene Warm 

Period ~3 Ma.  The Hondeklipbaai Formation or 30 m Package was deposited as sea level declined 

from a high of about 30-33 m asl. and a substantial, prograded marine formation built out seawards.  

This formation, up to a few km wide, underlies the outer part of the coastal plains of the West Coast.  

The actual sea levels were not at the absolute elevations mentioned above – the ancient 

palaeoshorelines have attained their present elevations due to uplift of the continental margin.  Fossil 

shells are found in places in these Miocene and Pliocene marine formations and each contains warm-

water species and also important extinct fossil shell species which are characteristic of that formation 

and which facilitate correlation of formations over wide regions. 
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Close to the seaside, the Hondeklipbaai Formation is eroded and overlain by the younger, Quaternary 

“raised beaches” that extend up to about 12-15 m asl.  The name Curlew Strand Formation has 

been proposed for this composite of old beaches, equivalent to the Velddrif Formation of the SW Cape 

Coast.  It comprises the 8 - 12 m Package (~400 ka), the 4 - 6 m Package of the Last Interglacial 

(LIG) ~125 ka and the 2 - 3 m Package (mid-Holocene High 6-4 ka) (ka = thousand years ago).  The 

fossil shells in these “raised beaches” are predominantly the cold-water fauna of modern times. 

 

TABLE 1.  NAMAQUALAND COASTAL STRATIGRAPHY – THE WEST COAST GROUP. 

Formation Name Deposit type Age 

Witzand Aeolian pale dunes & sandsheets. Holocene, <~12 ka. 

Curlew Strand, Holocene High Marine, 2-3 m Package. Holocene, 7-4 ka. 

Swartlintjies & Swartduine Aeolian dune plumes. Latest Quat., <20 ka. 

Hardevlei Aeolian, semi-active surficial dunes, >100 m asl. Latest Quat., <25 ka. 

Koekenaap Aeolian, surficial red aeolian sands. later late Quat., 80-30 ka. 

Unnamed coastal fms. Aeolianites, limited pedogenesis, weak pedocrete earlier late Quat., 125-80 ka. 

Curlew Strand, MIS 5e, LIG. Marine, 4-6 m Package. earliest late Quat., ~125 

ka. 

Fossil Heuweltjiesveld palaeosurface on Olifantsrivier & Dorbank fms. 

Unnamed “Dorbank” fms. Aeolian, reddened, semi-lithified. later mid-Quat., ~400-140 ka. 

Curlew Strand, MIS 11 Marine, 8-12 m Package. mid Quat., ~400 ka. 

Olifantsrivier Aeolianite, colluvia, pedocrete. early-mid Quat., ~2-0.4 Ma. 

Graauw Duinen Member 2 Aeolianite, colluvia, pedocrete. latest Plio-early Quat. 

Hondeklipbaai Marine, 30 m Package, LPWP. late Pliocene, ~3 Ma. 

Graauw Duinen Member 1 Aeolianite, colluvia, pedocrete. mid Pliocene. 

Avontuur Marine, 50 m Package, EPWP. early Pliocene, ~5 Ma. 

Unnamed Aeolianites, weathered. later Miocene (14-5 Ma) 

Kleinzee Marine, 90 m Package, MMCO. mid Miocene, ~16 Ma. 

Unnamed Aeolianites, weathered. Early Miocene. 

Koingnaas Fluvial palaeochannel infills. Oligocene-earliest Miocene, 

30-20 Ma.   

 

MMCO – Mid Miocene Climatic Optimum.  EPWP – Early Pliocene Warm Period.  LPWP – Late Pliocene Warm Period. 

 

 

Each marine formation is succeeded by aeolian (windblown) sands, with colluvial and alluvial deposits 

in places (Table 1).  These older aeolian deposits are made up of distinct formations of rapidly 

accumulated sands, separated by developed soils and pedocretes, such as calcretes and sepiocretes, 

which represent periods of landscape surface stability.  Our knowledge of these older aeolianite 

formations comes from the huge mine pits created by diamond and heavy-mineral mining, but these 

observations are confined to the lower coastal plain (<~100 m asl.) where marine deposits underlie 

and are interbedded with the aeolian formations.  The major pedocretes present in the mining pits are 

regional in extent and their equivalents will occur within the unexposed and unknown aeolian sequences 

of the higher coastal plain. 
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Figure 3: Annotated aerial view of the Project Area (from Google Earth) outlining the surficial sand 

formations. 

 

The older aeolian formations, such as the Olifantsrivier and Graauw Duinen formations (Table 1), 

which are exposed in mine pits and eroding cliffs close to the coast, are rarely exposed on the higher 

coastal plain inland from ~100 m asl., except as outcrops of their cappings of well-developed pale 

pedocretes (calcrete, sepiocrete) in places.  For the most part these older formations are buried beneath 

more aeolianites of varying ages and thicknesses which have been transformed by pedogenesis into 

yellow-brown to red-brown, semi-cemented beds colloquially called “dorbank”.  Overlying the hard 

surfaces on the tops of these “Dorbank formations” are the poorly-consolidated to loose, surficial 

sandsheets and dunes of the modern landscape.  In the area of interest these are the Koekenaap and 

Hardevlei formations (Table 1) (Figure 3). 

 

The more recent aeolian history is expressed in features of the topography, dune morphologies, sand 

colours and the vegetation patterns.  The distribution of the surficial sand formations on the coastal 

plain shows the roles of the river beds and the beaches as sand sources for southerly wind.  A feature 

of these older coversands is the development of a patterned vegetation of clumped shrubs which, with 
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ongoing sand movement and ecological feedbacks, evolve into “heuweltjiesveld”, a terrain of 

approximately evenly-spaced low mounds of more fertile sandy soil which are the foci of the biological 

processes in the coversand ecology.  They are inhabited by termites and fossorial animals and burrowed 

into by aardvarks, meerkats and porcupines.  With time, more evolved soils and calcrete lenses form 

within the maturing heuweltjies, indicative of the relative age of the coversand surface in an area.  A 

“fossil” heuweltjiesveld palaeosurface, buried beneath the current Koekenaap coversands 

heuweltjiesveld, is seen in southern Namaqualand where the coversands have been removed by mining, 

exposing the circular calcrete lenses of a former heuweltjiesveld terrain that had formed in the top of 

the Dorbank Formation there. 

 

Figure 4: Sea-level history and the age ranges of middle and late Quaternary formations of the 

Namaqualand coastal plain. 

 

Preliminary results of Optically-Stimulated-Luminescence (OSL) dating of Koekenaap Fm. reddened 

coversands (Chase & Thomas, 2006, 2007) produced late Quaternary ages between ~80 ka and ~30 

ka (Figure 4) and suggest phases of accumulation which differ between areas.  Sand sources include 

the coast and reworking of older sands, while the older red sands on the higher, inner coastal plain 

have apparently been sourced from the local rivers. 
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As readily seen in aerial images, dune plumes of white sands trending far inland are the latest large-

volume additions to the coastal plain.  These have been named the Swartlintjies Formation.  The 

plume morphology suggests that the sands were blown by south winds from the beaches now 

submerged by rising sea levels since the Last Ice Age maximum ~20 ka (ka = thousand years ago) 

(Figure 4, LGM), when the shoreline was ~120 m below present (Tankard & Rogers, 1978).  Similarly, 

dune plumes blew inland from the coast in the past. 

 

At the coast the Koekenaap Fm. is overlain by the pale sands of the Swartlintjies and Witzand 

formations, the latter being smaller, active dune fields linked to local, modern beach sand sources.  

Farther inland, the latest aeolian activity is manifest in the yellow dunes of the Hardevlei Formation 

(Garies Sheet, De Beer, 2010) which encompasses fields of low, pale-yellow dunes of varied morphology 

overlying the Koekenaap-type sands or the local Dorbank Fm.  Dune types include both parallel, 

longitudinal sand ridges formed by the northward migration of vegetation-impeded, parabolic, “hairpin” 

dunes, and transverse, barchanoid (crescentic) dunes.  In southern Namaqualand both morphologies 

are combined to form reticulate dune fields.  Dating by the OSL technique indicates ages generally less 

than ~25 ka (Chase & Thomas, 2006, 2007) (Figure 4). 

 

7.2 Local Geology 

 

7.2.1 The Juno WEF 

 

The bedrock underlying the Juno WEF area is sedimentary rocks of the Table Mountain Group (TMG), 

the lower part of the Cape Supergroup succession which was deposited on the eroded “Pre-Cape” 

landscape of Gifberg Group metasediments.  Most of the Project Area is underlain by the Peninsula 

Formation (Figure 2, Op) which mainly consists of pale sandstones and quartz conglomerates 

deposited during the early Ordovician Period (~485-470 Ma) by numerous braiding river courses that 

wandered, unrestricted by any vegetation, across vast alluvial plains. 

 

The Peninsula Fm. crops out on gentle eminences and hills, imparting a sense of the underlying bedrock 

topography beneath the mantle of coastal-plain deposits (Figure 3).  In the west the Peninsula Fm. 

crops out on the summit of Pieterskop (Figure 2).  From the flanks of the “fossil” Sandlaagte drainage 

above ~100 m asl. the land slope rises gradually to the summit of a spur of high ground which occupies 

the central eastern part of De Boom (Figure 2, Suurrug).  A small outcrop of bedrock occurs on the 

slope in the centre of De Boom 273.  To the north of the Suurrug, along the north-eastern boundary of 

De Boom, are calcareous substrata in three pan features which occur along a drainage line.  To the 

south-east the flank of the Suurrug spur is formed by a shallow, broad valley which has bedrock 

outcrops on the rising slopes of Platrug to the east. 

 

Fossiliferous marine deposits are not expected to occur beneath most of the Project Area.  A marine 

deposit occurs in the south-eastern corner of De Boom 273 on the flank of the Sandlaagte where a 

patch of calcareous substrate is mapped (Figure 2, Q-r1/Q4) and an occurrence of limestone and 

phosphatic material is indicated nearby (Figure 2, Lp).  Turbine foundation excavations nearby may 

intersect the deposit, but it is very altered by magnesium-bearing groundwaters to dolocretes and 

sepiocretes and the presence of fossils is not reported. 
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The slopes surrounding Pieterskop are underlain by calcrete pedocrete capping the mantle of colluvium 

and aeolian deposits (Figure 2, Q-r1/Q4).  Older aeolian formations such as the Olifantsrivier Fm. 

may underlie parts of the Project Area beneath well-developed calcrete cappings, e.g. in the western 

part.  The three pan features in the north may be underlain by the calcrete, but the calcareous substrate 

may instead be pan deposits. 

 

Most of the area is underlain by compact, pedogenically-altered, reddish-brown aeolianite comprised of 

amalgamated sand sheets and the lower parts of dunes, viz. the “Dorbank” Fm.  The slopes of the 

higher ground occupying the central part of the Project Area is characterised by the dot-patterned 

heuweltjiesveld soil cover (Figure 2, C-r1/Q2), indicative of older, more evolved coversands.  The 

heuweltjies are exposed between Hardevlei Fm. dunes which cover a large part of the Q2 terrain and 

reflect periodic reworking of the coversands (Figure 3).  Surrounding this Q2 area are coversands of 

the Koekenaap Fm. (Figure 2) which manifest as a smoother texture in aerial images, obscuring the 

heuweltjies texture. 

 

7.2.2 The Powerlines to the Eskom Grid 

 

For most of the traverse lengths to the flanks of the Olifantsrivier the bedrock underlying all of the 

powerline route alternatives is the Peninsula Formation (Figure 2, Op).  The bedrock comprising the 

flanks of the Olifants River in the vicinity of the Eskom JUNO Sub-station consists of metamorphosed 

and deformed sedimentary rocks (metasediments) of the Gifberg Group, represented by the Aties 

Formation (Figure 2, Nat) which consists of micaceous schists and flakey phyllites that are transformed 

fine-grained sediments, with some interbedded quartzites and limestones.  The Gifberg Group 

sediments were deposited in a rifted ocean basin between 780-760 Ma during the Neoproterozoic, to 

be later deformed and metamorphosed round 650 Ma when the basin closed and the compressed rocks 

were incorporated into the Namaqualand crust. 

 

On the valley flanks of the Olifants River are river terrace gravel deposits that relate to the high 

sea levels during the Miocene and Pliocene.  These are overlain by pedocreted colluvium and “Dorbank” 

Fm. deposits beneath Koekenaap Fm. coversands. 

 

8 ANTICIPATED IMPACTS 

 

8.1 The Juno WEF 

 

The bedrock of Peninsula Fm. includes sparse trace fossils (burrows and arthropod tracks).  Due to the 

prevalence of exposures of these bedrock formations in the wider area the proposed development will 

not impact these palaeontological resources. 

 

Excavations for the turbine foundations will intersect the surficial aeolian formations (Q2 heuweltjiesveld 

soil, Koekenaap coversands and Hardevlei dunes), varying thicknesses of the “Dorbank” Fm. and may 

intersect relatively-old, pedocreted Pliocene or early Quaternary aeolianites.  An impact on marine fossil 

heritage is not expected as it is very unlikely that fossiliferous marine deposits will be intersected. 
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The dimensions of subsurface disturbance for the wind turbine foundations are quite large (25 X 25 X 

5 m) and there will be a considerable number of them distributed over and “sampling” a wide area.  

Therefore, in spite of the overall low fossil potential, there is a possibility that fossil bones may be 

exposed in some of the excavations.  The top of the “Dorbank” Formation will be intersected, on which 

fossil bones and Stone Age archaeological material occur, as is quite commonly observed where the 

unconsolidated sands have been blown away, exposing the surface.  This material will include objects 

that were in the coversands, as well as bones and artefacts originally deposited on the “Dorbank” Fm. 

surface. 

 

The fossil bones that have been found hitherto in the aeolianites of Namaqualand attest to the fossil 

potential that will be delivered by the continuation of systematic searches for these sparse remains.  

Fossil material most commonly seen is the ambient fossil content of dune sands: land snails, tortoise 

shells and mole bones.  Other small bones occur very sparsely such as bird and small mammal bones.  

The fossil content is more abundant in association with palaeosurfaces and their soils (palaeosols), 

formed during periods of dune stabilisation and which define aeolian packages and larger formations.  

Importantly, the bones of larger animals (e.g. antelopes) are more persistently present along 

palaeosurfaces which separate the major aeolianite units.  Large caches of bones have been found in 

aardvark burrows that were subsequently occupied by hyaenas. 

 

Although fossil bones are very sparse in aeolian Dorbank formations and overlying coversands and 

dunes, they are of high scientific value and important for palaeoclimatic, palaeobiological and 

biostratigraphic studies.  The fossil material in these deposits is a sample of the middle and late 

Quaternary fauna of the Namaqualand coast.  For example, fossil bones in “Dorbank” Fm. aeolianite 

near the Swartlintjiesrivier were associated with Early Stone Age artefacts and include large species 

(elephant, sivathere, zebra).  Sivatherium maurusium was a large, heavily-built short-necked giraffid 

common in Africa between ~5.0 to ~0.4 Ma.  In addition small species were collected (hare, squirrel, 

moles, snakes).  The estimated age is mid-Quaternary and the large mammals indicate that the coast 

was better watered than the present-day (Pickford & Senut, 1997). 

 

Embedded within the aeolian deposits in places are interdune seeps, vleis and pans which, as water 

sources, are richly fossiliferous.  These deposits may be shallowly buried along subtle topographic lows 

in the present landscape and are indicated by the occurrence of clayey beds and pan limestones 

beneath the coversands.  An example exposed between shifting dunes of the Swartlintjies Formation 

included frogs and a variety of small rodents, while larger species included ostrich, zebra and steenbok 

and oddly, giraffe, a tree browser.  The giraffe suggests that woodland still occurred in Namaqualand 

as recently as the late Quaternary, probably related to riverine settings and wetter conditions associated 

with ice age climate (Pickford & Senut, 1997), or wet spells during the deglaciation. 

 

The excavations for cabling and other infrastructure are shallow and mainly affect the coversands, but 

the cabling trenches will traverse considerable lengths across the Project Area and intersect the top of 

the “Dorbank” Fm. in places. 
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8.2 The Powerlines to the Eskom Grid 

 

In crossing the Olifantsrivier the powerline routes will traverse exposed bedrock of the Aties Formation.  

The first multicellular animals were evolving around the time of deposition of the Aties Fm., but such 

fossils are unlikely to have been preserved in this area, due to the metamorphism subsequently 

undergone by these old sediments, and no impact is envisaged.  En route to the Olifantsrivier the 

underlying bedrock is the Peninsula Fm. which includes sparse trace fossils (burrows and arthropod 

tracks).  Due to the prevalence of exposures of these bedrock formations in the wider area the proposed 

development will not impact these palaeontological resources. 

 

Fossil silicified woods have been found in the terrace gravels of the Olifants River.  The tree species 

represented are those more typical of well-watered tropical forest and are probably of Miocene age 

(Bamford, 2000).  Powerline construction across the terrace gravels is not expected to appreciably 

impact this fossil resource due to the relatively small scale of excavations and sparseness of the pieces 

of fossil wood. 

 

An impact on marine fossil heritage is not expected as it is very unlikely that fossiliferous marine 

deposits will be intersected.  Excavations for the powerline pylon footings will intersect the surficial 

aeolian formations (Q2 heuweltjiesveld soil, Koekenaap coversands and Hardevlei dunes), varying 

thicknesses of the “Dorbank” Fm. and may intersect relatively-old, pedocreted Pliocene or early 

Quaternary aeolianites.  The fossil content expected has been described in the previous section.  Due 

to the smaller scale of excavations for the footings of the transmission line pylons there is a lower 

likelihood of exposure of fossil bones in the terrestrial deposits, although not altogether absent. 

 

The six powerline route alternatives are not distinguished by differing palaeontological sensitivities. 

 

9 IMPACT ASSESSMENT – CONSTRUCTION PHASE 

 

9.1 Nature of the Impact of Bulk Earth Works on Fossils 

 

Fossils are rare objects, often preserved due to unusual circumstances.  This is particularly applicable 

to vertebrate fossils (bones), which tend to be sporadically preserved and have high value with respect 

to palaeoecological and biostratigraphic (dating) information.  Such fossils are non-renewable 

resources.  Provided that no subsurface disturbance occurs, the fossils remain sequestered there. 

 

Overall the palaeontological sensitivity of coastal deposits is HIGH (Almond & Pether, 2009) due to 

previous fossil finds of high scientific importance.  When excavations are made they furnish the 

“windows” into the coastal plain depository that would not otherwise exist and thereby provide access 

to the hidden fossils.  The impact is positive for palaeontology, provided that efforts are made to watch 

out for and rescue the fossils.  Fossils and significant observations will be lost in the absence of 

management actions to mitigate such loss. This loss of the opportunity to recover them and their 

contexts when exposed at a particular site is irreversible.  The status of the potential impact for 

palaeontology is not neutral or negligible.  The very scarcity of fossils makes for the added importance 

of looking out for them. 
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There remains a medium to high risk of valuable fossils being lost in spite of management actions to 

mitigate such loss.  Machinery involved in excavation may damage or destroy fossils, or they may be 

hidden in “spoil” of excavated material. 

 

This impact assessment, according to the rating scheme provided by Arcus, addresses the occurrence 

of the high-value fossil bones in the deposits.  It does not differentiate between formations as the 

palaeontological sensitivities of the affected formations with respect to the occurrence of fossil bones 

are all low. 

 

9.2 Extents 

 

The physical extent of impacts on potential palaeontological resources relates directly to the extents of 

subsurface disturbance involved in the installation of infrastructure during the Construction Phase, i.e. 

LOCAL (L). 

 

However, unlike an impact that has a defined spatial extent (e.g. loss of a portion of a habitat), the 

cultural, heritage and scientific impacts are of regional to national extent, as is implicit in the National 

Heritage Resources Act No. 25 (1999) and, if scientifically important specimens or assemblages are 

uncovered, are of international interest.  This is evident in the amount of foreign-funded 

palaeontological research that takes place in South Africa by scientists of other nationalities.  Loss of 

opportunities that may arise from a significant fossil occurrence (tourism, employment) filters down to 

regional/local levels. 

 

9.3 Duration 

 

The initial duration of the impact is shorter term (<5 years) and primarily related to the Construction 

Phase when excavations for infrastructure are made.  This is the “time window” for mitigation. 

 

The impact of both the finding or the loss of fossils is permanent.  The found fossils must be preserved 

“for posterity”; the lost, overlooked or destroyed fossils are lost to posterity.  The duration of impact is 

therefore PERMANENT with or without mitigation (H). 

 

9.4 Intensity 

 

The intensity or magnitude of impact relates to the palaeontological sensitivities of the formations 

(Appendix 1).  Due to the overall sparse distribution of fossil bones in the affected formations the 

sensitivity is considered to be LOW (L). 

 

9.5 Probability 

 

In consideration of the scale of subsurface disturbance there is some possibility that fossil bones will 

be unearthed, but the overall probability is LOW (L). 
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9.6 Impact Significance Rating 

 

With the impact ratings of local extent (L) and low intensity (L), but permanent (H) duration, the 

Consequence Rating is MEDIUM.  Due to the sparseness of fossil bones and the relatively LOW 

probability of discoveries, the integrated impacts result in an overall LOW Significance Rating (Table 2). 

 

It is important to note that, if scientifically important specimens or assemblages are uncovered, the 

finds will be of international interest and the significance of the impact will become high and positive. 

 

 

TABLE 2.  PALAEONTOLOGICAL IMPACT – CONSTRUCTION PHASE 

Potential impact description: Impacts to palaeontological resources. 

Destruction of or damage to fossil bones or resources through excavations for foundations and trenches in all 

aeolian formations. 

 Extent Duration Intensity Status Significance Probability Confidence 

Without 

Mitigation 

L H L Negative L L H 

With 

Mitigation 

L H L Positive L L H 

Can the impact be reversed? NO, because palaeontological resources are unique and their loss 

is irreversible. 

Will impact cause irreplaceable loss 

or resources? 

YES, valuable fossils may be lost in spite of management actions to mitigate 
such loss. 

Can impact be avoided, managed or 

mitigated? 

Although they cannot be avoided, impacts can be managed and/or 

mitigated during the construction phase. 

Mitigation measures to reduce residual risk or enhance opportunities: 

» Monitoring of all construction-phase excavations by project staff and ECO. 

» Inspection, sampling and recording of selected exposures in the event of fossil finds. 

» Fossil finds and the compiled contextual report deposited in a curatorial scientific institution. 

Residual Impacts:  It will never be possible to spot and rescue all fossils which means that there will always be some 

loss and therefore residual impact.  This would be of unknown significance because of the sparse distribution of fossils in 

the broader landscape.  Positive impacts would continue to be felt with successful mitigation because of the scientific 

implications of the resulting research opportunities 

 

 

10 RECOMMENDATIONS 

 

There are no fatal flaws in terms of palaeontology and no pre-construction mitigation requirements.  

The low level of significance indicates that the palaeontological impact does not greatly influence the 

decision to develop the area, but appropriate mitigation measures are required.  Therefore, the 

development of the Juno WEF and powerline is considered to be acceptable from a palaeontological 

perspective and can be authorised, subject to the implementation of the recommended mitigation 

measures. 
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If palaeontological mitigation is applied to the WEF and powerline projects as recommended, it is 

possible that the development will to some extent alleviate the negative cumulative impact on 

paleontological resources in the region.  The history of these vast tracts of sands, gravels and 

pedocretes of the Namaqualand coastal plains is very poorly known, with very few fossils to rely on.  

Therefore, though of low probability, any find will be of considerable importance and could add to the 

scientific knowledge of the area in a positive manner. 

 

10.1 Monitoring 

 

In view of the low fossil potential, monitoring of bulk earth works by a specialist is not justified.  

Notwithstanding, the sporadic fossil occurrences are then particularly important and efforts made to 

spot them are often rewarded.  Buried archaeological material may also be encountered.  It is 

recommended that a requirement to be alert for possible fossils and buried archaeological material be 

included in the EMPr for the Construction Phase of the proposed Juno WEF and power line, with a Fossil 

Finds Procedure in place. 

 

The field supervisor/foreman and workers involved in digging excavations must be informed of the need 

to look out for fossils and buried potential archaeological material.  Workers seeing potential objects 

are to cease work at that spot and to report to the field supervisor who, in turn, will report to the 

Environmental Control Officer (ECO).  The ECO will inform the developer and contact the palaeontologist 

contracted to be on standby in the case of fossil finds.  The latter will liaise with HWC on the nature of 

the find and consequent actions (permitting and collection of find). 

 

The Fossil Finds Procedure included as Appendix 2 provides guidelines to be followed in the event of 

fossil finds.  Only a professional palaeontologist may excavate uncovered fossils with a valid mitigation 

permit from HWC. 

 

10.2 Basic Measures for the Construction Phase EMPr 

 

The following measures apply to all earthworks affecting all formations discussed above. 

 

OBJECTIVE:  To see and rescue fossil material that may be exposed in the excavations made for 

installation of the Juno WEF. 

Project components Turbine foundation excavations, trenches for cabling & infrastructure, 

powerline footings, spoil from excavations. 

Potential impact Loss of fossils by their being unnoticed and/ or destroyed. 

Activity/ risk source All bulk earthworks. 

Mitigation: target/ objective To facilitate the likelihood of noticing fossils and ensure appropriate actions in 

terms of the relevant legislation. 

 

MITIGATION: ACTION/ CONTROL RESPONSIBILITY TIMEFRAME 

Inform staff of the need to watch for 

potential fossil occurrences. 

The Developer, the ECO and 

contractors. 

Pre-construction. 
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Inform staff of the Fossil Finds Procedures 

to be followed in the event of fossil 

occurrences. 

ECO/Specialist. Pre-construction. 

Monitor for the presence of fossils. Contracted personnel and ECO. Construction. 

Liaise with palaeontologist on the nature 

of potential finds and appropriate actions. 

ECO and Specialist, HWC. Construction. 

Obtain a permit from HWC for the fossil 

finds collection should resources be 

discovered. 

Developer and Specialist. Construction 

Excavate main finds, inspect pits and 

record and sample excavations. 

Specialist. Construction. 

   

Performance Indicator  Reporting of and liaison about possible fossil finds. 

 Fossils noticed and rescued. 

 Scientific record of fossil contexts and temporary exposures in earthworks. 

Monitoring  Ensure staff are aware of fossils and the procedure to follow when found. 

 ECO to conduct inspections of open excavations whenever on site. 
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12 APPENDIX 1 - PALAEONTOLOGICAL SENSITIVITY RATING 

 

Palaeontological Sensitivity refers to the likelihood of finding significant fossils within a geologic unit. 

 

VERY HIGH:  Formations/sites known or likely to include vertebrate fossils pertinent to human ancestry and 

palaeoenvironments and which are of international significance. 

 

HIGH:  Assigned to geological formations known to contain palaeontological resources that include rare, well-

preserved fossil materials important to on-going palaeoclimatic, palaeobiological and/or evolutionary studies.  

Fossils of land-dwelling vertebrates are typically considered significant.  Such formations have the potential to 

produce, or have produced, vertebrate remains that are the particular research focus of palaeontologists and can 

represent important educational resources as well. 

 

MODERATE:  Formations known to contain palaeontological localities and that have yielded fossils that are 

common elsewhere, and/or that are stratigraphically long-ranging, would be assigned a moderate rating.  This 

evaluation can also be applied to strata that have an unproven, but strong potential to yield fossil remains based 

on its stratigraphy and/or geomorphologic setting. 

 

LOW:  Formations that are relatively recent or that represent a high-energy subaerial depositional environment 

where fossils are unlikely to be preserved, or are judged unlikely to produce unique fossil remains.  A low 

abundance of invertebrate fossil remains can occur, but the palaeontological sensitivity would remain low due to 

their being relatively common and their lack of potential to serve as significant scientific resources.  However, when 

fossils are found in these formations, they are often very significant additions to our geologic understanding of the 

area.  Other examples include decalcified marine deposits that preserve casts of shells and marine trace fossils, 

and fossil soils with terrestrial trace fossils and plant remains (burrows and root fossils) 

 

MARGINAL:  Formations that are composed either of volcaniclastic or metasedimentary rocks, but that 

nevertheless have a limited probability for producing fossils from certain contexts at localized outcrops.  

Volcaniclastic rock can contain organisms that were fossilized by being covered by ash, dust, mud, or other debris 

from volcanoes.  Sedimentary rocks that have been metamorphosed by the heat and pressure of deep burial are 

called metasedimentary.  If the meta sedimentary rocks had fossils within them, they may have survived the 

metamorphism and still be identifiable.  However, since the probability of this occurring is limited, these formations 

are considered marginally sensitive. 

 

NO POTENTIAL:  Assigned to geologic formations that are composed entirely of volcanic or plutonic igneous rock, 

such as basalt or granite, and therefore do not have any potential for producing fossil remains.  These formations 

have no palaeontological resource potential. 

 

Adapted from Society of Vertebrate Paleontology.  1995.  Assessment and Mitigation of Adverse Impacts to 

Nonrenewable Paleontologic Resources - Standard Guidelines.  News Bulletin, Vol. 163, p. 22-27. 
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13 APPENDIX 2 - FOSSIL FIND PROCEDURE 

 

Monitoring 

 

A constant monitoring presence over the period during which excavations for developments are made, 

by either an archaeologist or palaeontologist, is generally not practical.  Instead, the field 

supervisor/foreman and workers involved in digging excavations must be encouraged and informed of 

the need to watch for potential fossil and buried archaeological material.  Workers seeing potential 

objects are to report to the field supervisor who, in turn, will report to the ECO.  The ECO will inform 

the archaeologist and/or palaeontologist contracted to be on standby in the case of fossil finds. 

 

To this end, responsible persons must be designated.  This will include hierarchically: 

» The field supervisor/foreman, who is going to be most often in the field. 

» The Environmental Control Officer (ECO) for the project. 

» The Project Manager/Site Agent. 

 

Response by personnel in the event of fossil finds 

 

In the process of digging the excavations fossils may be spotted in the hole sides or bottom, or as they 

appear in excavated material on the spoil heap. 

» Stop work at fossil find.  The site foreman and ECO must be informed. 

» Protect the find site from further disturbance and safeguard all fossil material in danger of being 

lost such as in the excavator bucket and scattered in the spoil heap. 

» The ECO or site agent must immediately inform Heritage Western Cape (HWC) and/or the 

contracted standby palaeontologist of the find and provide via email the information about the find, 

as detailed below. 

 Date 

 Position of the excavation (GPS) and depth. 

 A description of the nature of the find. 

 Digital images of the excavation showing vertical sections (sides) and the position of the find 

showing its depth/location in the excavation. 

 A reference scale must be included in the images (tape measure, ranging rod, or object of 

recorded dimensions). 

 Close-up, detailed images of the find (with scale included). 

 

Heritage Western Cape and/or the contracted standby palaeontologist will assess the information and 

a suitable response will be established which will be reported to the developer and the ECO, such as 

whether rescue excavation or rescue collection by a palaeontologist is necessary or not. 

 

The response time/scheduling of the rescue fieldwork is to be decided in consultation with 

developer/owner and the ECO.  It will probably be feasible to “leapfrog” the find and proceed to the 

next excavation, or continue a trench excavation farther along, so that the work schedule and machine 

time is minimally disrupted.  The strategy is to rescue the material as quickly as possible. 
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Application for a Permit to Collect Fossils 

 

A permit from HWC is required to excavate fossils.  The applicant should be the qualified specialist 

responsible for assessment, collection and reporting (palaeontologist).  Should fossils be found that 

require rapid collecting, application for a palaeontological permit must be made to HWC immediately.  

All fossils must be deposited at a HWC-approved institution. 

 

In addition to the information and images of the find, the application requires details of the registered 

owners of the sites, their permission and a site-plan map. 

 


