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Introduction

In an important early attempt to apply behavioral ecologi-
cal modeling to lithic resource use and the archaeological re-
cord, Ambrose and Lorenz (1990) investigated the problem of
the Howiesons Poort sub-stage1 (HP) in the southern African
Middle Stone Age (MSA). In that paper, Ambrose and Lorenz
compared general mobility patterns (based on lithic raw mate-
rial occurrences) to the general environmental setting to reach
the conclusion that MSA people behaved in a way that was
different from any modern peoples, whether ethnographically
or archaeologically characterized. At the time of its writing,
this work was used to support the idea that MSA people, dur-
ing the period of time prior to that which the HP represents,
were not behaving in a fully modern fashion.

More recently, Ambrose (2002) revisited the use of raw ma-
terials in the HP. Although no longer positing ‘‘non-modern’’
behavior, this paper continued to try and explain a pattern of
a marked increase of fine-grained raw material use in compar-
ison to other MSA components at Klasies by invoking distant
sources for these materials. As Ambrose and Lorenz (1990) is
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1 I follow Wurz (2002) in the use of technologically defined and temporally

discrete sub-stages for the southern African MSA. This causes some spelling

oddities in this paper, as Howiesons Poort is given without an apostrophe in

that nomenclature, but the site itself was always spelled with an apostrophe

by the researchers working there (Stapleton and Hewitt, 1928, 1929;

J. Deacon, 1995). I use both here, accepting the modern spelling (or substitut-

ing HP following Singer and Wymer, 1982) for the sub-stage but using Howie-

son’s Poort shelter to refer specifically to the original site.
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one of only two explicit published models (for the other, see
Deacon and Wurz, 1996; Wurz, 1997, 1999, 2000; Deacon
and Deacon, 1999) that attempts to explain the HP pattern,
one of its basic underlying premises is examined further here.

The assertion that MSA peoples did not behave in ways
analogous to modern peoples has special importance in the de-
bate over modern human origins. Several models have been
proposed for the timing and nature of this event (McBrearty
and Brooks, 2000; Henshilwood and Marean, 2003). In only
one of these proposed models, the later upper Pleistocene
model (or the neural advance model; Klein, 1995, 1999), is
it posited that modern behaviors arose after the HP, and
Ambrose and Lorenz (1990) is one of the few empirically
based studies that supports that model.

The Howiesons Poort sub-stage

As originally defined by Stapleton and Hewitt (1928, 1929)
at the name-bearing site (the Howieson’s Poort shelter near
Grahamstown, South Africa; Fig. 1), the HP was a ‘‘lithic in-
dustry’’ of the MSA. Deacon (1995) provided a discussion of
the history of excavation at that site and numerous artifact
illustrations. Thackeray (1992) provided an overview of HP
occurrences and their stratigraphic location within the MSA.
She demonstrated that the HP occurs within the MSA se-
quence and is not a transitional entity between the MSA and
the Later Stone Age (LSA), as was once thought (e.g., Bin-
ford, 1984). A major HP horizon was identified at the Klasies
River cave sites by John Wymer in the 1960s, and it is that
published assemblage (Singer and Wymer, 1982) that was uti-
lized by Ambrose and Lorenz (1990) to explore raw material

mailto:tminichi@u.washington.edu


360 T. Minichillo / Journal of Human Evolution 50 (2006) 359e364
Indian Ocean 100 kms N

HP

South
Africa

KRMNBCPP
BBC

MC

At
la

nt
ic

 O
ce

an

Fig. 1. Map of the southern Cape showing (1) sites discussed in this article: Montagu Cave (MC), Blombos Cave (BBC), Pinnacle Point (PP), Nelson Bay Cave

(NBC), Klasies River main site (KRM), and Howieson’s Poort shelter (HP); (2) locations of primary silcrete (red); (3) the coastal distribution of the Klein Brak

Formation conglomerate-containing Bredasdorp Group (yellow); and (4) the major streams that dissect them (blue). Adapted from Malan (1991) and Roberts

(2003).
patterning in this industry. The lithic assemblages from more
recent excavations at the Klasies River main site by Hilary
J. Deacon’s team from Stellenbosch University have been pre-
sented by Wurz (1997, 1999, 2000, 2002; Wurz et al., 2003).

That the HP has been the focus of much research is not sur-
prising. Technologically and typologically, the stone tools of
the HP contain many elements that are rare or absent in preced-
ing MSA assemblages. These include small blades that grade
into bladelets and, most notably, backed pieces. These backed
pieces are often larger than those of the LSA, but somewhat
smaller than the typical flake and blade tools more common in
the MSA (hence the original supposition that they were interme-
diate between the two). Howiesons Poort knappers had an obvi-
ous preference for fine-grained raw materials, such as quartz and
silcrete, for manufacturing both the small blades and bladelets
and the backed pieces typical of that industry, and it is this pref-
erence that provides the basis for Ambrose and Lorenz’s
increased mobility model. It should be noted that this preference
was not exclusive at Klasies River, where the majority of tools
continued to be made on quartzites during the HP (Singer and
Wymer, 1982). This is also the case for the nearby large HP com-
ponent at Nelson Bay Cave (Volman, 1981). Howiesons Poort
sites also show an increase in the abundance and variety of
ochres used for pigments, which is interpreted as increasingly
complex symbolic behavior (Watts, 1997, 2002). Dates for the
HP have consistently placed it at around 60,000 years ago
(Feathers, 2002; Tribolo, 2003), or OIS4, a time of increased
aridity and lowered sea levels in southern Africa.

Exotic, not nonlocal

Singer and Wymer (1982) used two terms to describe the fine-
grained lithic raw materials that increased in frequency of use
during the HP, ‘‘exotic’’ and ‘‘nonlocal.’’ These terms were
used interchangeably by both Singer and Wymer (1982) and
then later by Ambrose and Lorenz (1990). In neither case
were these terms explicitly defined and informal use of these
terms is common in archaeology.2 Nonlocal can mean that the
raw material occurs naturally at some distance from the site, typ-
ically>25 or 50 km, and its presence is used to indicate foraging
range, special procurement journeys, or long-distance trade. Ex-
otic is an informal term that means the raw material is locally
rare, may be from a great distance away, and its source may
be unknown. Singer and Wymer did not know the sources for
any of the raw materials that they termed ‘‘nonlocal,’’ speculated
that they may have had origins in nearby river valleys, and made
only a ‘‘cursory’’ attempt at locating them in the vicinity of the
caves (1982: 89). No formal raw material survey has been under-
taken in the vicinity of the Klasies River sites. In this discussion,
what becomes clear is that not knowing the sources of raw ma-
terials and then applying a termd‘‘nonlocal’’dthat implied
such knowledge would have unintended consequences when
those data were examined later for mobility patterns.

Van Andel (1989) noted that the offshore bedrock geology
in the Klasies vicinity could contain many of the fine-grained
materials used for tool-making during the MSA and that these
would have been exposed during lower sea stands, such as

2 For example, Gould (1977) used ‘‘exotic’’ for raw material sources >40 km

away, and Roth (2000) termed raw materials from >100 km ‘‘nonlocal.’’ Kuhn

(1995) noted that what archaeologists consider ‘‘local’’ is variable. ‘‘There is

little consensus regarding the significance of the distances stone tools found

in archaeological contexts were moved’’ (Kuhn, 1995: 27). Blades (1999)

suggested that what is meant by ‘‘local’’ should be determined for each archae-

ological case and determined a distance of >25 km as ‘‘nonlocal’’ for his study.

Other analysts forgo the use of these terms entirely and create ‘‘natural

classes’’ for each site analyzed (Feblot-Augustins, 1990). Singer and Wymer

recognized the inaccuracy of their use of the term ‘‘nonlocal’’ and stated such

(1982: 75).
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during the HP, and possibly weathered into beach cobbles
(Fig. 2). In a very similar geologic setting on the Cape coast,
at Pinnacle Point near Mossel Bay, an on-going archaeological
program has begun to address these issues (Marean and
Nilssen, 2001; Marean et al., 2004; Brown, n.d.). While still
in a very early stage, a raw material survey in the vicinity of
Pinnacle Point has identified quartzite cobbles and bedrock,
quartz seams and cobbles, silcrete in primary geological con-
text and as cobbles in streams and conglomerates, and various
cobbles of hornfels, chert, and chalcedony within a 15 km
radius of the MSA cave sites.

Silcrete cores from the HP component at Klasies were fre-
quently clearly made on stream or beach cobbles, usually in
the 8e12 cm size range (Wurz, personal communication; per-
sonal observation of the author). Noting that the ‘‘nonlocal’’
rock occurred in small cobble form, Singer and Wymer
(1982: 90) observed that ‘‘the knapping of the pebbles of the
finer-grained rock appears to have been done entirely on the
living sites, as outer flakes of these rocks are commonly
found.’’ Silcrete cores from Blombos Cave, from the Still
Bay layers, another silcrete-rich sub-stage of the MSA, are
also frequently in the form of water-worn cobbles (Soressi
and Henshilwood, 2004). At least one example from Blombos
is encrusted with marine barnacles on the cortical surface, sug-
gesting that it was recovered from a cobble beach during a sea-
level retreat (Soressi, personal communication).

Roberts (2003) recently mapped the occurrence of silcrete in
primary geologic context in the southern Cape. Silcretes occur
in a near continuous belt along the Cape Fold Mountains, includ-
ing inland from the Klasies River main site (Fig. 1). Anywhere
that this belt is dissected by streams or rivers, the occurrence of
silcrete in alluvial gravels is to be expected. Additionally, alluvial
gravels containing whatever materials were locally present are in-
corporated into the Pleistocene-age Klein Brak Formation along
much of the southern Cape (Fig. 1) (Malan, 1991). This conglom-
erate formation is believed to have been deposited during the
OIS5e high stand, dating to about 125,000 years ago (Malan,
1991). Locally, the Klein Brak conglomerate is eroded into

Fig. 2. Cobble beach typical of those along the Cape coast, Pinnacle Point,

South Africa.
streams to again become alluvial gravel (Fig. 3). Quartz, the sec-
ond most common material labeled as ‘‘nonlocal’’ by Ambrose
and Lorenz (1990), occurs as seams and cobble inclusions within
the Table Mountain Sandstone quartzite that is the parent material
of the Klasies River caves (Fig. 4). The observations of all of the
researchers working with these assemblages, including Singer
and Wymer, are clear: the fine-grained raw materials originated
as water-worn cobbles and they are being transported to the sites
in cobble form. The latter part of this observation is of no small
importance. The presence of cobble cortex and primary reduction
of cores suggest minimal transport distances for these materials.

Further evidence to support the local nature of the fine-
grained raw materials comes from the variability between
HP assemblages. As I have noted, the main local sources of
fine-grained raw materials in the vicinity of Klasies River
and Nelson Bay Cave are in the form of secondary water-
borne deposits. At these sites the percentages of HP tools
made on fine-grained raw materials, while substantially higher
than for other MSA sub-stages, still never exceeds half. In
contrast, the HP tools at Montagu Cave, further west, are
made almost exclusively on silcrete, which is locally abundant
in primary geological formations (Keller, 1973; Volman,
1981). Roberts (2003) mapped especially abundant and dense
surface occurrences of silcrete around Grahamstown, the loca-
tion of the Howieson’s Poort shelter, and the HP tools from
that site are similarly made almost exclusively on silcrete
(Stapleton and Hewitt, 1928, 1929; Deacon, 1995). While
the early excavators of the Howieson’s Poort shelter selected
which artifacts to keep in a biased way, it is likely that any for-
mally retouched tool was kept regardless of its raw material,
making the use of those data valid in this context.

Resource and technological intensification

In order to extract more resources from the local environ-
ment (a process that archaeologists often refer to as intensifi-
cation), foragers can expend additional energy in different

Fig. 3. Conglomerate of the Klein Brak Formation eroding back into alluvial

gravel, Klein Brak River, South Africa. Walking stick is approximately one

meter.
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ways to accomplish similar goals. It is important to note that
all forms of intensification are inherently inefficientdthey
have a higher unit cost in comparison to what they are an in-
tensification of. Extracting additional prey from the local envi-
ronment by expanding the regular diet to include increasingly
small packages constitutes resource intensification. Another
version of resource intensification is the increasingly ineffi-
cient extraction of calories from normal prey, such as smash-
ing and boiling the bones of an antelope, increasing handling
costs. Increasing the costs of tools in order to mitigate capture
and/or handling costs has been referred to as technological
intensification (Minichillo, 1999).

Technological intensification can involve increased costs in
procuring raw materials for tools or in their manufacture. The
HP appears to be an example of both, with increased costs for
raw materials and the construction of the complex composite
tools, of which the small blades and backed pieces are the pre-
served parts. In each case, intensification can be measured in
travel distance, energy output, or time. I argue here that time
is the best measure for technological intensification during
the HP.

Time versus distance

The lithic portion of the archaeological record has several
characteristics that make it well-suited to economic-based for-
aging models. These characteristics include: (1) static locations
of resources; (2) gradual depletion of resources with no rebound
over time (i.e., rocks do not ‘‘grow’’ back if left alone, although
new exposures can appear); (3) physical characteristics that can
be measured in the present and compared to make ordinal scale
rankings; (4) in many cases, knowable sources for individual
specimens; (5) near universal use by prehistoric peoples; and
(6) in comparison to other artifact classes, much greater preser-
vation in the archaeological record.

The positive aspects of these characteristics have long been
recognized in archaeology and have been used to generate

Fig. 4. Table Mountain Sandstone, the parent material of the Klasies River

caves, with quartz cobbles as inclusions. White bar is 10 cm.
models of mobility and exchange [i.e., Binford’s (1980) logis-
tic foraging]. While most of these models do not rely on for-
aging theory formally, many of them have aspects of central
place models, with decisions on when to process in the field
and when to transport whole raw materials based on measures
of distance to source. These types of models, however, can
only be applied to lithic resources that occur as primary
sources.

The aspects of the lithic record that are most problematic
for modeling using foraging theory are threefold. First, there
is no set currency for the ‘‘value’’ of a lithic resource. That
is, unlike edible resources, there is no caloric or other fit-
ness-enhancing measure that can be easily approximated in
most cases. For example, the use of body size as a proxy for
prey rank in faunal resources has wide application and a sound
theoretical basis (Winterhalder, 1981; Stephens and Krebs,
1986; Broughton, 1994a,b; Grayson and Cannon, 1999). No
formal proxy measure of value has been theoretically devel-
oped for lithic resources. Second, and closely related to the
first point, there is little theoretical basis for linking changes
in lithic resource use to changes in subsistence and, ultimately,
fitness. An exception to this in foraging theory is found in diet
choice models, which must take into account how changes in
technology (including lithic technology) affect capture and
processing rates, but this is done largely by attempting to
hold technology constant (Winterhalder and Goland, 1997).
Third, the aspect of the lithic record that I address most di-
rectly in this paper is the fact that the majority of the lithic re-
cord, in many settings, is produced from locally available or
secondarily deposited raw materials. These types of materials
are not subject to the sourcing methods applicable to primary
source materials. In addition, transport costs are not likely to
be significant in resource choice for locally available mate-
rials, so central place models tell us little about what costs
are involved in the choices of different materials.

As I have noted above, primary lithic resources are often
modeled as distance-dependent and have been used frequently
to make arguments for foraging range (Binford, 1980), group
mobility (Kelly, 1988; Ambrose and Lorenz, 1990; Tankersley,
1991), and long-distance trade. Another type of lithic resource
distribution has a different set of characteristics that require
a different type of modeling. This type of resource often oc-
curs as a secondary deposit covering a wide area on a local
or regional scale and is internally heterogeneous. Secondary
resources are common in many ecological settings, occurring
as stream and river cobbles, beach cobbles, and aggregate in
glacial outwash and till. As these deposits are secondary,
sourcing methods fail to pin-point the location from which
they were collected. The internal heterogeneity of these re-
sources can be in the form of a small percentage of cobbles
of cherts or flints in a field of quartzite, or in some cobbles
of the same general material class having a finer grain or other
desirable characteristic than the rest of that class (for example
some finer-grained quartzite cobbles in a field of quartzite cob-
bles). As the rate of occurrence of some of the classes of ma-
terials in this type of deposit may be very low, it would not be
unusual for them to be labeled as ‘‘exotics’’ or even as
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‘‘nonlocal’’ when analyzed in the lab by archaeologists. When
the source of these materials is correctly identified as being
from local deposits of this type, a common practice is to treat
them as very low cost, due to a nearest distance determination.
I argue that the nature of this type of resource makes them de-
pendent on search-time rather than on distance-traveled mea-
sures, and therefore a different type of model from a central
place one is required.

The diet breadth (or resource choice) model has many ele-
ments that make it attractive for use with local and secondary
lithic resources. Rather than review all of the assumptions of
this model, which have been well described elsewhere (see
Winterhalder and Goland, 1997: 128e134), I focus on those
aspects of this model that apply especially to lithic resources.
(1) The resource choice model holds that there is a fine-
grained random distribution of resources in the local environ-
ment (Winterhalder and Goland, 1997). This is true perhaps
more so for piles of beach or stream cobble or rocks in glacial
till than for any edible resource. (2) Encounter rates are held to
be a product of resource density, with search time separate
from processing and handling costs. For many lithic resources
occurring as cobbles, handling and processing costs can be
considered nearly equal, leaving search time as the main
cost of capture.

Applying a diet breadth model to the lithic raw materials at
Klasies River and other HP occurrences shows a reordering in
the ranking applied to them, with the fine-grained materials,
primarily silcrete, becoming very highly ranked and for the
first time exceeding their local representation in the lithic as-
semblages. Rather than a by-product of increased foraging
ranges, this can be explained fully in the local geological con-
text as increased foraging times. Why this was done is not
fully resolved, but in the context of foraging theory, a shift
in technology can occur in order to keep the diet the same.
There is some evidence to support this interpretation, as the
HP is dated to a time of increased aridity and probably declin-
ing local prey productivity. Yet there is no evidence for
a change in prey species abundance in the faunal record
from this time (Klein, 1972, 1975). This interpretation has
the added benefit of also explaining why the HP disappeared.
When the local climatic conditions improved in the second
half of OIS4, the costs of technologies based on increased for-
aging times outweighed their benefits and they were
discontinued.

Conclusions

Time-dependent foraging is a better explanation of the
presence of larger quantities of fine-grained raw materials
during the HP than increased residential mobility. All of the
fine-grained raw materials likely originated from secondary
deposits in the local setting of the Klasies River main site.
This means that the basic premise for the interpretation of
mobility and setting used in Ambrose and Lorenz (1990) is
in error. The interpretation of Ambrose and Lorenz
(1990)di.e., that the peoples of the HP employed a foraging
strategy that involved a large range and high mobility, relative
to prior and subsequent MSA sub-stagesdis not supported
and the null hypothesis that the purported mobility pattern is
somehow ‘‘non-modern’’ can be rejected. Consequently, the
patterns of raw material use during the Howiesons Poort
sub-stage can no longer be used to support the later upper
Pleistocene model for modern human origins.

However, change to a time-dependent model from a dis-
tance-dependent model has little or no effect on Deacon and
Wurz’s (1996) model of reciprocal exchange as a risk-reduc-
ing strategy. Increasing the value of artifacts by long-distance
transport or by extended foraging times are both compatible
with this model. As secondary deposits are, by definition, re-
moved from easily knowable primary sources, the movement
of finished HP pieces between groups in the Cape of southern
Africa may be impossible to detect in the archaeological
record by raw material alone. Additional technological or
stylistic analyses may be required.

This does not mean that the movement of raw materials
over long distances is unknown in the African MSA. The
movement of well-sourced obsidians over >100 km in eastern
Africa is well documented (Mehlman, 1977, 1979, 1989,
1991; McBrearty, 1981, 1986, 1988). This mosaic of ap-
proaches, of long distance travel and exchange and of local in-
tensification, is the general pattern of at least the second half
of the MSA. It is this pattern, not any one resource pro-
curement strategy, that is fully modern.
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