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EXECUTIVE SUMMARY

ACO Associates cc was requested by Aurecon South Africa (Pty) Ltd to conduct mitigation
work for a proposed hydro electric power station that is to be constructed on the north bank
of the Orange River approximately 11.5 km east of Kakamas, Northern Cape. The artefacts
were on a gravel pavement some 170 m from the north bank of the Orange River in a very
deflated area where bedrock protruded in places. Although three scatters were originally
documented, one (ZBBA2) was too far from the development footprint and too ephemeral to
merit sampling.

The other two (ZBBAL1 & ZBBA3) were sampled on a single grid of 25 m? squares and the
artefacts were collected by hand from the surface over a total area of 925 m% Two square
meters were sieved to check for subsurface artefacts but only the very smallest artefacts
obscured by the gravels were recovered. Sieving was not deemed beneficial and was
discontinued.

Altogether 559 artefacts were collected. The majority were in banded ironstone (75%) but
silcrete, quartzite, hornfels and quartz were also present. Most artefacts were patinated to
varying degrees indicating great age and also that they have been subjected to the influence
of water during their history. Cores were very common, only slightly less so than whole
flakes. Many cores were single platform and chopper types, which are generally indicative of
the Oldowan period of the Early Stone Age. The remaining cores found were of the Levallois
types. Although these cores can occur during the Acheulean period of the Early Stone Age,
the absence of cleavers and hand axes from the collection suggests that they are more likely
an indication of Middle Stone Age technology. A number of cobble artefacts showed only one
or two flake scars. These are likely to indicate testing of cobbles to check for flaws.
Retouched flakes were also present, although at times these were difficult to identify due to
the large amount of edge-damage that many artefacts had sustained, either from use or
through natural causes.

The mitigation of these artefact scatters is now deemed to be complete and the proposed
development may proceed with no further heritage involvement required. It is recommended,
however, that the developers attempt to keep the construction corridor as narrow as possible
in order to prevent disturbance of archaeological material located further away from the
development footprint. An area extending some 20 m north of the proposed canal is likely to
be suitable in this regard.
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1. INTRODUCTION

ACO Associates cc was requested by Aurecon South Africa (Pty) Ltd to conduct mitigation
work for a proposed hydro electric power station that is to be constructed on the north bank
of the Orange River approximately 11.5 km east of Kakamas in the Northern Cape Province
(Figure 1). The scatters were originally documented by Morris (2010) who assessed various
alternatives for the proposed development.
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Figure 1: Map showing the location of the mitigated stone artefact scatters. Kakamas is at the left side of the
main map.

Three areas of artefact concentration were recorded by Morris (2010). For the purposes of
mitigation they were named with an acronym after the farm on which they occur as follows:

e ZBBAl: 28°46'1.81"S 20°44'14.46"E
e ZBBAZ2:28°46'0.88"S 20°44'19.18"E
e ZBBA3: 28°46'1.92"S 20°44'12.98"E

Figure 2 shows an aerial view of the project area and the locations of the three artefact
scatters and Figure 3 a close-up.



Figure 2: Aerial view of the project area showing the development footprint (white lines) and the three artefact
scatters recorded by Morris (2010, red labelled circles). The yellow bar for scale at lower left is 250 m long. The
boxed area is enlarged in Figure 3.
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Figure 3: Aerial view of the boxed area in Figure 2. ZBBA1 & ZBBA3 will be impacted but ZBBA2 is away from
the proposed development. The yellow bar for scale at lower left is 50 m long.




1.1. Terms of reference

Morris (2010) recommended collection of any scatters that would be impacted by the
development. Two of the three points he identified would be directly impacted. The South
African Heritage Resources Agency issued a comment on the initial report supporting the
recommendations. As such, ACO Associates cc were appointed to conduct the mitigation
and ensure that, from a heritage point of view, the site was cleared for development to begin.

2. METHODS

2.1. Field sampling

The area around ZBBA1 and ZBBA3 was sampled, while ZBBA2 was omitted because (1) it
seems to be far enough away from the proposed development that it will not be impacted and
(2) on inspection by us we could not locate any area suitably dense enough to merit
collection.

The sampled area was treated as a single site and a grid of 25 m? squares was laid out
(Figure 4). Altogether there were 37 squares with a total sampled area of 925 m?. A small dry
water course ran through the western part of the site in the ‘7’ and ‘8’ columns, while a
disturbed area occupied the ‘12" and ‘13’ columns. The latter were not excavated. The grid
was only extended when the numbers of artefacts available for collection were deemed
sufficient. In all, 559 flaked stone artefacts were collected providing an overall density of 0.60
artefacts per square meter.
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Figure 4: Grid layout at ZBBA3 & ZBBAL1. The Orange River lies to the south of the grid about 150 m away and
uphill is generally towards the northeast.

Given the surface appearance of the site, a decision was made to collect artefacts by hand
without sieving. In order to check that this decision was justified, two 1 m? squares were
excavated below surface level and sieved. These came from E5 and F8 as shown in Figure 4
and yielded vast quantities of gravel and extremely few artefacts (3 and 10 respectively). This
decision is thus deemed to have been the appropriate one.



2.2. Laboratory analysis

Since the archaeologists conducting the field work (JO and LW) were both Later Stone Age
specialists, the third author (WF) was invited to conduct the analysis reflected in Section 4 of
this report. He is a graduate student at the University of Cape Town and has studied lithic
assemblages dating to the Middle and Early Stone Ages. The analysis was done at the
University of Cape Town.

3. DESCRIPTION OF THE AFFECTED ENVIRONMENT

The artefact scatter was found to occur on a dense gravel pavement with occasional small
outcrops of bedrock protruding from the surface (Figures 5 to 7). The gravel was composed
of two primary components: (1) small slabs of country rock that are the product of erosion of
the earth’s surface and (2) pebbles of banded ironstone that are obviously of fluvial origin.
The pebbles may relate to a phase when the Orange River was much larger and covered this
area or they may be eroding out of another younger rock unit. Bushes were present in places
but only once did a large bush prevent access to the ground surface within the grid area (see
Figure 4). The scatter occurs on a gently sloping area at the foot of a hill and about 150 m
north of a small branch of the Orange River (Figure 8). The main channel is a further 700 m
to the south. The river bank in this area is very steep and generally quite bushy, but the
construction of two canals has disrupted the natural appearance of the bank (see Figure 3).

Figure 5: View towards the east from square F4.



Figure 8: View towards the east from the south side of the small branch of the river that flows past the site. The
red oval indicates the approximate position of the site.



4. ANALYSIS

4.1. Assemblage Composition

A total of 559 lithic artefacts was recovered from the sample area. Raw materials included
chert, banded ironstone, hornfels, quartz, quartzite and silcrete. Initially, chert and ironstone
artefacts were separated, but it became clear that the chert was derived from the banded
ironstone. It is common to find banded Ironstone formations with amorphous silica rich layers
such as chert (Harnmeijer 2003). It is for this reason that these two raw materials are counted
together as banded ironstone. By doing this the banded ironstone formation then accounts
for 75% (Figure 8) of the raw materials recovered with 418 artefacts. Silcrete accounts for 9%
with 48 artefacts, quartzite is 7% with 41 artefacts, hornfels accounts for 6% of the artefacts
with 34 pieces and quartz represents only 3% of the assemblage with 18 artefacts.
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Figure 8: Percentages of raw materials.

Artefacts were classified as either whole flakes or cores. Angular fragments as well as split or
snapped flakes were not classified in order to avoid counting parts of a single flake as
multiple flakes. Figure 9 shows the numbers of artefacts classified as either whole flake or
core and it also reflects the number of retouched pieces. Flakes have been defined as a
piece of rock removed from a core either by percussion or pressure (Andrefsky 2005). Cores
have been defined as the rock being reduced by the removal of flakes (Andrefsy 2005).



Assemblage Composition

FLAKE CORE RETOUCHED FLAKE

Figure 8: Assemblage composition at ZBBA.

Nearly a third (30.2%) of the total collection is comprised of whole flakes while just over a
guarter (26.1%) of the collection was classified as cores; 48.5% of the whole flakes had signs
of retouch along their margins.

A total of 28 Levallois cores were recovered, some examples can be seen in Figure 9.
Levallois technology is a way in which to reduce a core whereby predetermined flakes are
produced through the prior shaping of the core surface (Inizan et al. 1999; Van Peer 1992).
Platform cores and chopper-cores were also recovered, indicating an Early Stone Age

component to the site as well (Figure 10).
—‘:—:—

Figure 9: Some Levallois cores from ZBBA. Scale in 1 cm intervals.
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Core Type Distribution
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Figure 10: Proportion of core types present at ZBBA.

4.2. Taphonomy

Most artefacts were affected by weathering (Figure 11). The two most prevalent types of
weathering were gloss patina and riverine cortex Gloss patina can be caused by two
processes: it can either be caused by the absorption of dissolved silica from the surrounding
in situ environment, or by the dissolving and then re-precipitation of siliceous material of the
artefact surface (Howard 2002). River patina is an intense lustre on an artefacts’ surface,
created indirectly by abrasion as a result of contact with water-borne materials travelling
through the water, and water-flow tumbling of an artefact. The chemical process of
dissolution of an artefacts’ surface is more directly responsible for the development of river
patina (Howard 1999).

Patina Distribution

GLOSS PATINA RIVER PATINA RIVERINE CORTEX

Figure 11: Numbers of artefacts with gloss patina, river patina and riverine cortex at ZBBA.
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The presence or absence of river patina was also recorded on artefacts which exhibited signs
of exploitation after the formation of the river patina. As river patina forms on any siliceous
rocks from a river, this would allow us to determine whether or not the raw material was
sourced from the river or not. For ease of reference, this was recorded as riverine cortex. In
this case riverine cortex differs from river patina in the sense that river patina is formed on
already-made artefacts and distorts the features of the artefacts, due to the abrasion the
artefact suffers.

It is important to note that multiple patinas and types of patinas can exist on the same
artefact (Howard 2002). Either due to different stages in the formation of the patina, or due to
different formation processes. A cobble from a river with river patina can be used, discarded
and then develop gloss patina (Plate 2).

I T 0 .

Figure 12: Levallois core with invasive flaking, river patina in the central area with the characteristic lustre of
gloss patina on the flake scars. Scale in 1 cm intervals.

Over 80% of artefacts in this collection were affected by weathering in some form (Figure 11).
Although gloss patina (Howard 2002; Howard 1994; Stapert 1976) is the most prevalent form
of surface modification, river patina (Howard 1999) affects 25% of all artefacts. Clearly
indicating that a large portion of the sampled area either had a large amount of water moving
though for a prolonged period of time, or these artefacts were secondarily deposited. As only
25% of the material is affected, the latter is more likely.

Nearly 52% of the artefacts had signs of riverine cortex indicating that the raw material used
to make the artefact was sourced from a river; in this case it is assumed that either the
Orange River once covered the lower slopes of the hill leaving the pebbles behind or that the
pebbles are eroding from a parent rock.

None of the quartz artefacts recovered displayed any signs of weathering and this can be
explained in one of two ways. Perhaps the quartz is very durable and so is resistant to the
weathering. While this may explain the absence of gloss patina, it is unlikely to account for
the absence of evidence for river patina which would almost certainly develop had the
artefacts been fluvially reworked. The alternative is that the quartz artefacts are from a
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younger time period. Honea (1964) stated that, broadly speaking, artefacts that are more
affected by patination are older, while artefacts with little or no patination are relatively
younger. Relative to each other, the patination on the Levallois artefacts and chopper-cores
appear to be no different, suggesting that these two are broadly contemporaneous; this is,
however, very unlikely. A possible explanation for this is that the raw materials for both are
derived from a river system, both chopper-cores and Levallois cores are made from riverine
pebbles or cobbles. This explains the intense riverine cortex found on both types of artefact.
The gloss patina formation is in an advanced stage, both Levallois and chopper-cores have
an intense lustre. The amount of lustre becomes difficult to quantify if both artefacts are at
such an advanced stage. As Honea (1964) states, they are relatively much older than
everything else.

The presence or absence of retouch was recorded but this was complicated by the extensive
amounts of edge damage found on many of the pieces. For this reason, retouch was only
recorded on artefacts where a clear initiation on the negative flake scar was present, and the
retouch was systematic, such as multiple flake scars along a lateral margin. Edge damage
can be caused by use (Tringham 1974) or mechanical action, such as trampling or
movement through a river (Mcbrearty 1998). It was also recorded whether or not artefacts
were smaller than 20mm, this was done in order to determine if any winnowing of the
assemblage had taken place, 166 artefacts smaller than 20mm were recorded. This,
combined with the low number of flakes relative to cores (Figure 8), suggests that some of
the smaller elements of the assemblage have been removed, either during periods of raised
Orange River levels, or through continual erosion from surface run-off.

4.3. Technology

Specific core types present included Levallois, single platform cores and chopper-cores.
Chopper-cores (Figure 13) are artefacts that are made on rolled pebbles or cobbles, with a
number of either unifacial or bifacial flake removals, leaving a large portion of the cortex
intact (Kuman 1996). Chopper and platform cores form an important part of Oldowan
technology in the Early Stone Age (Kuman 1996).

/

Figure 13: Examples of the chopper-cores from ZBBA.
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The Levallois cores are all made on the banded ironstone, with the exception of two that are
made on hornfels. The Levallois pieces were also all made from river derived cobbles with a
hierarchical flaking pattern as is typical of Levallois technology. The presence of these
artefacts would place the assemblage firmly in the Middle Stone Age (Kuman 2006; Clark,
1988). Prepared core technology has also been found in the Acheulean up to 500kya (Tryon
2006), but the absence of large cutting tools, such as handaxes and cleavers make it unlikely
that the Levallois cores are this old. It is far more likely that these cores are from the Middle
Stone Age period, beginning around 270kya and ending around 22kya (Reynolds et al.
2003). The Levallois cores are all tabular and aimed at producing flakes. There were also
signs of cobble testing, with cobbles having one or two flake scars at one end (Figure 14).
This is done in order to check the quality of the raw material as the riverine cortex can
obscure flaws in the rock.

Figure 14: Riverine cobble with signs of testing.

5. CONCLUSIONS AND RECOMMENDATIONS

The mitigation has collected a good sample of the artefacts present in the study area. Locally
sourced banded ironstone is by far the dominant material used in artefact manufacture here.
Analysis reveals that many artefacts likely pertain to the Middle Stone Age; the Levallois
cores are particularly telling in this regard. However, the presence of chopper cores and
platform cores suggests an older component from the Early Stone Age. Occasional artefacts
with very little patination on their surface may even be much younger. The surface patina on
many of the older artefacts suggests that the site has been covered by water at times.

With a good record of the pre-colonial archaeology present at the site, there is no reason to
require any further protection of it. The proposed development may thus proceed with no
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further heritage work required. Every effort should be made to keep the construction footprint
as small as possible such that the disturbance corridor does not extend much beyond the
planned construction area (an area of no more than 20 m north of the proposed canal edge is
likely to be suitable). Further sensitive artefact scatters may be present further north but the
above precaution would ensure that they are protected from harm.
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