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ABSTRACT
With this short contribution, we present our first observations about
the application of pressure flaking at Umhlatuzana Rock Shelter more
than 70 000 years ago (70 ka). Presently, only three other Middle
Stone Age sites have produced evidence of this knapping strategy at
such deep time. Identifying more sites, such as Umhlatuzana, with
evidence of Middle Stone Age pressure flaking demonstrates that
knappers possessed know-how of the technique, enabling them to
apply it when useful or necessary, and on a range of raw materials.
Our findings indicate at least three applications of pressure flaking in
the production of Still Bay and serrated points at Umhlatuzana. These
applications seem to include the final shaping of Still Bay points, the
deliberate flaking of serrated edges, and the thinning of point preforms.
The points from Umhlatuzana currently represent the most extensive
indication of pressure flaking as a well-developed part of the Middle
Stone Age knapping repertoire.

Key words: Umhlatuzana, pressure flaking, Still Bay, serrated
points, Middle Stone Age.

INTRODUCTION
Pressure flaking is a technique not usually associated with

the Middle Palaeolithic in Eurasia or the Middle Stone Age in
Africa, and has traditionally been seen as a relatively young
(last 20 ka) development during the Eurasian Upper Palaeo-
lithic. Recent work on Middle Stone Age assemblages from
South Africa is, however, changing that perception, providing
evidence of a much more ancient history for this knapping
technique. To date, pressure flaking has been associated with
Middle Stone Age assemblages from a few sites. The most con-
vincing example comprises points from Blombos Cave in the
southern Cape, with an age estimate of 75 ka (Mourre et al.
2010), and associated with the Still Bay technocomplex. Based
on replication experiments, Mourre and colleagues (2010)
demonstrated that pressure flaking was used during the final
shaping of these points made out of heat-treated silcrete.

Extensive pressure flaking has not been reported from any
other Middle Stone Age sites in South Africa. At Hollow Rock
Shelter in the Western Cape some Still Bay points with an age
estimate of 80–72 ka were produced from quartzite, silcrete and
quartz (Högberg 2014), and the final adjustment of the point
tips were made using a basic form of pressure flaking (gentle
retouch, using pressure) (Högberg & Larsson 2011: 142).
Soriano and colleagues (2015) concluded that pressure flaking
was not used for Still Bay point production at Sibudu Cave in
KwaZulu-Natal. Pressure flaking has, however, been reported
for the final shaping of small quartz bifacial points from layers
corresponding to the youngest Howieson’s Poort phase

(post-dating the Still Bay occurrence) at Sibudu Cave in
KwaZulu-Natal, with an age estimate of 62 ka (de la Peña
et al. 2013). Conard and Porraz (2015: 128) also mention the
“presence of bifacial points with serrated edges produced by
fine pressure flaking” in the current deepest layers at Sibudu,
perhaps pre-dating the Still Bay phase. Collectively, these
studies indicate that at least some forms of pressure flaking
were practised on a range of rocks at various sites between
about 80 ka and 62 ka in southern Africa. To establish a more
robust impression of whether this was a broad-based or an
isolated techno-behaviour in the region, it is important to
identify more assemblages that demonstrate the use of
pressure flaking in the deep past.

We present our interpretation of the Still Bay point compo-
nent from Umhlatuzana Rock Shelter in KwaZulu-Natal. The
site was excavated as a rescue project in 1985 (see Kaplan 1989,
1990, for detailed site description). It is a north-facing shelter
located on a steep cliff about 100 metres above the Umhlatu-
zana River, and 531 metres above sea level. Six one-metre
squares were excavated in 28 levels. Four squares reached bed-
rock at a depth of about 2.6 metres (Kaplan 1990). The site was
re-opened in 2008, providing new OSL age estimations for
three Middle Stone Age phases including the late Middle Stone
Age, Howieson’s Poort, and pre-Howieson’s Poort/Still Bay
(Lombard et al. 2010). The material that we discuss in this
contribution comprises the Still Bay and serrated points and
point fragments. These artefacts were included in the original
Kaplan (1989, 1990) reports, announced as part of the Still Bay
phase by Lombard and colleagues (2010), and have been
studied for their morphometric traits by Mohapi (2013, also see
McCall & Thomas 2009). The uppermost layer of this phase has
an OSL age of 70.5>N>± 4.7 (Lombard et al. 2010) and no Still
Bay-type or serrated points were excavated from levels above
the dated context; we therefore consider them to be ³70 ka.
These artefacts have never been scrutinised from a production
point of view, and with this report, we provide the first impres-
sions of such investigation.

PRESSURE FLAKING AS RELEVANT TO THE
MIDDLE STONE AGE

The Blombos Cave study by Mourre and colleagues (2010)
set the benchmark for Middle Stone Age pressure flaking in
southern Africa. They used replication experiments with the
aim of distinguishing between pressure and soft percussion
flaking, and their results show that overlaps in flake-scar
morphology can be expected as a result of applying these two
techniques (see Mourre et al. 2010, able 1). Darmark and Apel
(2008; also see Apel 2012) took a similar approach during their



replication of Swedish Late Neolithic and Early Bronze Age
bifacial arrowheads of flint, and also found substantial overlaps
in the flake morphology of the two different knapping tech-
niques (Darmark & Apel 2008: 178, fig. 5). Thus, they drew the
conclusion that “it is difficult to distinguish between tech-
niques on the basis of so-called diagnostic attributes” (Darmark
& Apel 2008: 179), and that “a clearcut division between flakes
detached using pressure flaking and those detached using
direct technique [i.e. percussion flaking, our clarification] is
hard to maintain, at least beyond a general level” (Darmark &
Apel 2008: 183).

However, Mourre and colleagues (2010) were successful in
distinguishing some diagnostic attributes for pressure-flaked
points with their study. They argue that the presence of two
regular ridges, a deep bulb negative and hackles on the bulb
negative, are diagnostic for the use of pressure flaking in Still
Bay points production at Blombos (Mourre et al. 2010: 660ff
and table 1). Furthermore, a thorough basis for recognising
pressure-flaked stone points, and variation in pressure tech-
niques, has been established by other researchers who com-
bined ethnographic knowledge with replication experiments
and the analysis of archaeological points (e.g. Jelinek 1965;
Crabtree 1973; Patten 1978; Flenniken & White 1985; Plew &
Woods 1985; Tindale 1985; Patterson 1998; Whittaker 2004;
Gryba 2006; Darmark 2010; but see Binford 1979).

OUR APPROACH
During percussion flaking (direct hammer or indirect,

punch-type percussion), the load is applied dynamically by
rapid impact (Speth 1972). However, pressure flaking generally
requires load application to be slower and gentler (Crabtree
1973). Crabtree (1973: 22) describes the pressure flaking of stone
points as “applying force through an intermediate tool
(compressor) to form, thin, prepare platforms and edges, and
to design the basal end of the artefact for hafting, such as notch-
ing, barbing and stemming”. He also shows that pressure
flaking can be used to sharpen and/or serrate points. Crabtree
(1973) argues that during pressure flaking points, two forces
must be coordinated – the inward force and the outward force.
The inward force is applied by pressing the tip of the compres-
sor in the direction of intended flake removal – into the tool
core. While still holding the inward force, the outward force is
applied gently in the direction of the surface to be flaked –
downward and out of the tool core (Crabtree 1973: 24). By
combining these forces methodically, long thin flakes with
parallel sides are removed, and the corresponding negative
scars remain on the finished artefact.

Crabtree’s (1973) inward versus outward forces are compa-
rable to what Patten (1978) describes as push flaking versus pull
flaking (also see Lynn 2010), which result in flake scars with
different attributes (Fig. 1). For example, scars produced by
pushing are long and slender, distinguished by high, parallel
ridges extending across the surface of the point. Scars resulting
from pulling, on the other hand, tend to be bulbous with
expanding edges (e.g. Patten 1978: 4). Platform preparation is
often required during this technique because push flaking
requires much control for the force to be transmitted along
the surface (Crabtree 1973: 26). Both Patten (1978) and
Crabtree (1973) emphasise that these two forces can be com-
bined in numerous ways. According to Patten (1978: 3), in
their purest forms, push or pull flaking represent “extremes in a
continuum”. During the process of pressure flaking, however,
knappers would most often apply both push and pull flaking
while producing a single artefact. Thus, most pressure-flaked
points display a blend of flake scars (Patten 1978: 4; also see

Plew & Woods 1985; Tindale 1985). When push and pull flaking
are not separated, then Darmark and Apel (2008) are correct in
their conclusion that it is difficult to identify pressure flaking
based on the resulting flakes only. However, when an effort is
made to distinguish between the two methods of force applica-
tion, flake scars from push flaking can be identified and serve as
markers for pressure flaking with a hand-held compressor (see
Crabtree 1973; Patten 1978; Lynn 2010).

With regard to serrated points, Patterson (1998) demon-
strates that applying pressure and running or ‘raking’ a tool
(for example, a stone flake, a piece of wood, or a blunt side of a
pressure flaking tool) at an oblique angle along the edge of the
point can result in a fine retouch pattern. This pattern consists
of regular small, short and shallow flake scars, often delimited
by parallel lines at the scar junctions (Patterson 1998: 30). At first
glance, such raked edges might resemble the serrated edges
produced by pressure flaking (also see Phillipson 2007), but
experimental studies demonstrate that true pressure flaking
(conducted by removing individual flakes with a hand-held
compressor) can be distinguished from raking retouch. For
example, the parallel lines delimiting raking scars are different
from the ridges with scarp peaks, which delimit flake scars
resulting from pressure flaking with a hand-held compressor,
and flake scars resulting from true pressure flaking tends to
be deeper and more concave and invasive than raking
scars (Patterson 1998: 29, figs 3–5, see Crabtree 1973 for simi-
lar conclusion). Furthermore, when the peaks delimiting
pressure-flake scars are removed through subsequent flaking,
the negative scars from such removals are visible.

Raw material is often considered an important aspect
during pressure flaking, but several studies have shown that
the technique can be accomplished on a wide variety of rocks.
For example, Crabtree (1973: 11ff) recorded that whereas differ-
ent rock types affect the initial shaping of a preform, this has
little effect on variation in the techniques used in the final
stages of pressure flaking and notching (for similar observa-
tions see Plew & Woods 1985; Patterson 1998). Darmark’s (2010:
2313) work also revealed that “the production of small bifacial
points through the use of pressure flaking is not as sensitive to
raw material factors as for example large blade making or the
production of more elaborate bifacial tools with high width-
thickness ratio would be”. Such studies indicate that rock types
do not affect technological attributes on pressure-flaked points
to the degree previously assumed (e.g. Mourre et al. 2010;

54 South African Archaeological Bulletin 71 (203): 53–59, 2016

FIG. 1. Push and pull flaking; re-drawn by ML from Patten (1978: 3).
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Soriano et al. 2015). Thus, it is not surprising that pressure
flaking has now been suggested for a range of South African
raw materials, other than heat-treated silcrete (e.g. Högberg &
Larsson 2011; de la Peña et al. 2013).

This evidence leads us to note:
1. Flake scars resulting from push flaking are diagnostic of

pressure flaking using a hand-held compressor and demon-
strate it is possible to distinguish pressure flaking from other
forms of flaking.

2. Rock types do not hamper the possibility to recognise traces
of pressure flaking on points, or to distinguish between
serration by pressure flaking as opposed to raking retouch.
We examined all the Still Bay-type points from levels 25–27

at Umhlatuzana (n = 66, for description and morphometric
statistics, see Lombard et al. 2010; also see Mohapi 2013). This
sample includes a varied assemblage of point preforms and
fragments broken during the final phases of production (e.g.
Villa et al. 2009; Högberg & Larsson 2011), whole and frag-
mented serrated points, unifacial points, and blades modified
into points using light retouch (Mohapi 2013). The points from
Umhlatuzana were produced from a range of rock types, and
we use the previously published rock type identifications (e.g.

Lombard et al. 2010; but also see Nash et al. 2013; Porraz et al.
2013). In Table 1 we present the criteria upon which we base
our observations, derived from the studies discussed above.
Our purpose is to investigate the possibility that pressure
flaking in the form of push flaking was practised in the produc-
tion of Umhlatuzana points.

RESULTS
Our observations revealed that pressure flaking was

probably used to produce some points at Umhlatuzana more
than 70 ka, and that it was used for different purposes
(Figs 2–6). Referring to the criteria presented in Table 1, we
established that points with organised long narrow parallel
flaking scars delimited by two high parallel ridges are present
(Figs 2–4). Flake scars with a deep bulb negative and feathered
termination are common (Figs 2–4). Traces of pressure flaking
on broken Still Bay points indicate the use of this technique for
the final shaping of the point (Fig. 5), which concur with results
from Blombos Cave (Mourre et al. 2010).

The serrations on the points from Umhlatuzana have a
recurrent combination of serration and parallel flaking scars
delimited by two ridges (Figs 2–4). This is a combination which

TABLE 1. Criteria used to identify pressure flaking, by push flaking, on the Umhlatuzana points (from Mourre et al. 2010 and Patten 1978). Note that since the
attribute ‘hackles’ from the Blombos Cave study (Mourre et al. 2010) have been demonstrated by Tsirk (2014) to be an ambiguous concept, we have chosen not
to use it.

Criteria Description

Parallel flaking scars delimited by two ridges (Mourre et al. 2010) or parallel sides, Two or more parallel flaking scars that run invasively across the surface of the
small interspace, long narrow scars and high ridges (Patten 1978) piece. The scars are delimited by prominent ridges. The flake scars show that

small thin flakes have been detached from the surface.

Deep bulb negative (Mourre et al. 2010). A pronounced bulb negative, clearly delimited and going slightly deeper into
the surface than the rest of the negative.

Feathered termination (Patten 1978) A smooth and very thin termination scar.

Usually organised (Patten 1978) Two or more parallel flake scars beside each other.

FIG. 2. Two serrated points from Umhlatuzana: (a) milky quartz point from layer 27 with parallel flaking scars, delimited by parallel ridges, and feathered termina-
tion; (b) close-up on deep bulb negative on the serrated edge; (c) crystal quartz point from layer 26; (d) close-up of notches on the serrated edge.



cannot be realised using techniques other than pressure
flaking. A flaking scar with parallel ridges can be achieved
without pressure flaking by ‘raking’ a tool (Patterson 1998).
However, the repetitive occurrences of parallel flaking scars,
delimited by organised long narrow parallel invasive ridges,
are accomplished using pressure flaking. Additionally, notch-
ing (Fig. 2d), in combination with pressure flaking, was applied
to form serrated edges. This is the first observation of such use
of pressure flaking in Middle Stone Age contexts.

We also observed the use of pressure flaking in the thinning

of some points (Fig. 6). This technique involves pressure
flaking, not only to shape the point during the final production
phase, but also during an early phase (or phases) of production,
with the purpose of reducing its thickness. Studies of Still Bay
point assemblages from Blombos Cave (Villa et al. 2009) and
Hollow Rock Shelter (Högberg & Larsson 2011) show that
the production of points can be divided into phases that are
distinguishable from each other. Phase 2ab from Högberg and
Larsson’s (2011: 140, table 5) study is defined as a preform
shaped as a point with invasive flake scars, several of them
reaching over the length axis of the point. The preform is larger
than the finished points, but the proportions between length,
thickness, and width show that it can be reduced into a finished
point. Edges are regular. Based on this definition, there are
points from Umhlatuzana identified as preforms in phase 2ab
that were broken during production. On a few of these (n = 3)
we have observed long narrow parallel flaking scars delimited
by parallel ridges, indicating the use of pressure flaking in
phase 2ab of the production (Fig. 6).

Two pieces also display platforms set up for percussion
or pressure flaking (Fig. 7). Traces of pressure flaking was
observed on different types of rocks including two types of
quartzite (Figs 3–7), quartz (Fig. 2a), crystal quartz (Fig. 2b), and
hornfels. We do not yet know how and to what extent pressure
flaking was used in the complete reduction sequence of the
Umhlatuzana points. Further technological, debitage, and
experimental work is planned to augment our current find-
ings.

CONCLUDING DISCUSSION
We interpret our observations as compelling indications

that pressure flaking was used in the production of points at
Umhlatuzana during the Still Bay phase of the Middle Stone
Age. At Blombos Cave pressure flaking was reported only in
association with the final shaping of Still Bay points made
from heat-treated silcrete (Mourre et al. 2010). At Hollow Rock
Shelter several rock types were used, but again, pressure
flaking was only observed for the final phase of point produc-
tion (Högberg & Larsson 2011). A similar knapping strategy
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FIG. 3. A serrated point (medium-grained quartzite point from layer 27) with long narrow parallel flaking scars delimited by two ridges, deep bulb negatives and
feathered termination. The close-up (on the left) shows details of the flaking scars and ridges. Scale bar is 10 mm and does not pertain to the close-up.

FIG. 4. A serrated point (fine-grained quartzite point from layer 27) with long
narrow parallel flaking scars delimited by two ridges, deep bulb negatives and
feathered termination. Scale bar is 10 mm.
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seems to have been followed at Sibudu, in the case of the small
bifacial points produced on quartz during the Howieson’s
Poort phase (de la Peña et al. 2013).

We have suggested different purposes for applying
pressure flaking: 1) for creating finely-serrated edges along
the laterals of some points; 2) for the final shaping of points;
and 3) for thinning points. Our observations also demonstrate
that pressure flaking was applied to a variety of rock types
including quartzite, quartz, crystal quartz, and hornfels. Thus,

the points from Umhlatuzana currently represent the most
extensive indication of pressure flaking as a well-developed
component of the Middle Stone Age knapping repertoire.
Furthermore, Umhlatuzana is currently the only dated site in
southern Africa with elongated serrated points from a Middle
Stone Age context (Lombard et al. 2010). Based on the current
published age estimate of the uppermost Still Bay layer, the
Umhlatuzana points come from a context that is ~70 ka (layer
25) or older (layers 26–27). However, we do not know the time

FIG. 5. A broken Still Bay point (fine-grained quartzite, layer 26) in its final phase of production with parallel flaking scars, delimited by parallel ridges, and
feathered termination. Inverted close-up with flake scars marked with white lines. Scale bar is 10 mm; close-up not to scale.

FIG. 6. A preform (made of fine-grained quartzite from layer 27) in phase 2ab (Högberg & Larsson 2011), broken during production. The preform shows parallel
flaking scars, delimited by ridges, with deep bulb negative and feathered termination. Scale bar is 10 mm.



depth of their production at the site because the lower levels
remain undated. Although more serrated points occur in the
deeper levels (26–27; see Lombard et al. 2010), the Pleistocene
occupational phases at Umhlatuzana do not display visible
stratigraphy, resulting in the deposit having been excavated in
arbitrary spits, precluding fine-grained sequential observa-
tions (as noted by Soriano et al. 2015). We cannot therefore
assess whether the different pressure-flaking approaches at
Umhlatuzana show variation through time.

A curved elongated denticulate was reported for Yster-
fontein in the Cape, probably post-dating 115 ka, but younger
than 46 ka (Avery et al. 2008), and Tunnel Cave and
Skildergatkop represent other Cape sites where serrated edges
on Middle Stone Age points were observed (Malan 1955).
Further afield, at Twyfelfontein, Namibia, ‘serrated oakleaf
points’ were found with Still Bay points (Viereck & Rudner
1957), but it is not known whether pressure flaking was used to
create and/or finish these artefacts. Middle Stone Age
‘denticulated’ points are also known from Rhino Cave in
Botswana (e.g. Robbins et al. 1996), and it was suggested that a
stone ‘fabricator’ could have been used to produce the notches
(Phillipson 2007, but see Coulson 2008). However, from our
analysis it is evident that this approach could not have
produced the scars (a recurrent combination of serration and
parallel flaking scars delimited by parallel ridges) observed on
the Umhlatuzana points (see Patterson 1998 for similar conclu-
sion). We also predict that re-examining other Middle Stone
Age assemblages with the specific focus of pressure flaking,
will increase the number of sites in the region where knappers
practised this technique.

Mourre and colleagues (2010), compared points and flake
scars from percussion versus pressure flaking. Darmark and
Apel (2008) took a similar approach and draw the conclusion
that it is difficult to distinguish percussion flakes from pressure
flakes. However, neither of these studies analysed or discussed
pressure flaking according to Patten’s (1978) ‘push and pull’
flaking. From the results of Patten s study, supported by others
(e.g. Crabtree 1973; Lynn 2010), it is clear that push and pull
flaking result in different flakes, and hence flake scars, and
that flake scars from push flaking are diagnostic for pressure
flaking. This is an approach previously not explored in Middle
Stone Age research. The observations and interpretations we
present here, based on the pre-70 ka point assemblage from

Umhlatuzana,  demonstrate  that  exploring  pressure  flaking
in more detail will probably generate new interpretations
for production techniques at Middle Stone Age sites. These
inferences have to be thoroughly assessed with future experi-
mental and quantitative morphometric analyses of archaeolog-
ical assemblages. For example, experimentation could
investigate whether pressure-like patterns can be achieved
using direct percussion with a very thin hammerstone or very
fine direct percussion.

Pressure flaking is often associated with heat treatment to
enhance the knapping quality of siliceous rocks (e.g. Domanski
et al. 1992). In the southern African context, work on heat treat-
ment during the Middle Stone Age has thus far centred on
silcrete (Brown et al. 2009; Brown & Marean 2010; Mourre et al.
2010; Schmidt et al. 2013; Wadley & Prinsloo 2014), but this rock
type was not used at Umhlatuzana. Few outcomes are available
with regard to how the post-depositional altering of rock
surfaces may affect the possibility of recognising heat treat-
ment based on colour and gloss (e.g. Levi Sala 1996; but see
Schmidt et al. 2013). Although some experiments demonstrate
similar outcomes in the heat treatment of silcrete and quartzite
(e.g. Domanski et al. 1992), it has been suggested that heat treat-
ment on most types of quartzite might be ‘useless’ in the quest
to increase its knapping properties (e.g. Schmidt et al. 2013).
Presently, we do not claim heat treatment for the pressure-
flaked material from Umhlatuzana, but future work might
investigate this issue.

With four well-contextualised Middle Stone Age sites now
reported, it seems that pressure flaking could have been a
broadly-understood knapping technique in the region applied
during both the Still Bay and Howieson’s Poort phases at some
sites, and perhaps earlier as indicated by preliminary observa-
tions at Sibudu (Conard & Porraz 2015). While it may not have
been a strictly adhered-to convention through time, southern
African knappers possessed the necessary know-how of
pressure flaking in their knapping repertoire from about 80 ka,
and applied it when considered useful or necessary. Thus, our
findings and interpretation thereof support Mourre and
colleagues’ (2010) suggestion that pressure flaking was sporad-
ically used during the later phases of the Middle Stone Age in
southern Africa. However, we are cautious regarding specula-
tion on whether the local invention of the technique can be pin-
pointed as the node for its subsequent ‘widespread adoption’
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FIG. 7. (a) A Still Bay point (medium-grained quartzite from layer 27) broken during production. The point is in its final phase of production. The arrow indicates a
prepared platform. (b) Close-up of the prepared platform 7a.
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(Mourre et al. 2010: 659). Considering variation (and probable
discontinuation) through time and across space in the practice
of pressure-flaking techniques across the globe (e.g. Apel 2012),
we suggest that it is more likely that the principles of the tech-
nique was developed several times in several locations
throughout the Stone Age and Palaeolithic.
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