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ABSTRACT OF THE DISSERTATION

New Methodological Approaches to the Study of the

Acheulean from Southern Mozambique

by Maria Paula Guttierrez Meneses

Dissertation Director;

Dr. J W K. Harris

This dissertation aims at addressing some theoretical and methodological issues regarding
the study of the earliest secure archaeological evidences excavated from southern Mozambique,
and compared to the “classic” Acheulean sites from neighboring South Africa.

Mozambique, from the standpoint of ESA archaeology, is shown to hold important
information regarding an increasing elaboration of the Acheulean technological behavior
ascertained by the presence of new conceptual modules of tool manufacture (as suggested by the
emergence of new tool forms, such as the handaxe), wider incorporation of new raw materials,
land-uses, etc,

In order to interpret the emergence of new artifactual forms, it is crucial to grasp the
relationship between the tools used in manufacture and the techniques employed in flaking stone.
By identifying the flaking techniques used by Acheulean hominids, the archaeologist is able to

get better insights regarding the development of the technological complexity.
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The methodological framework of analysis developed for this research is based on three

main assumptions:

o that the technology of production and use is recorded on the implements;
that it is possible to recognize (at least partially) through actualistic studies the procedures
used in tﬁc past, and place them in a sequence;
that by meticulous identification of the activities with produced that specific set of lithic
artifacts (including production and use} and by matching them against the palcogeographicai
and paleoenvironmental settings (the framework where the assemblages were produced and |
used), a detailed picture of the area under study can be achieved.

By using a technological approach granted on a sturdy actualistic study (where the
experimental base includes functional analysis) compared against the archaeological record, it
became possible to develop some hypothesis regarding patterns of Acheulean land use in
southern Mozambique. One of the more important aspects of this work became the recognition of
a set of characteristics, which indicate the presence of soft hammer percussion in an assemblage.

The results of the initial work on the Acheulean of southern Mozambique described in
this paper has several implications towards a re-evaluation of the meaning of the Acheulean

period, both in terms of technology of production and use.
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CHAPTER I - INTRODUCTION
1.1 THE ACHEULEAN, WITH AN EMPHASIS IN AFRICA

1.1.1 Foreword

The Acheulean constitutes the earliest securely-identified archaeological period in
Mozambique (Alberto, 1958, Morais, 1984, Meneses, 1988), although this country represents
one of the major geographical gaps bearing on our understanding of the ez;rly stages of African
prehistory. Hence, I decided to pursue the study of this period, focusing the research on thc-

development of technological complexity.

In southern Mozambique, where the research for this study took place, the Acheulean is
still not chronometrically dated; however, in Southeaster;1 Africa it has been recognized that the
late Early to Middle Pleistocene archaeological assemblages, starting from around 1.5-1.4 Mya
tend to be characterized by the appearance of large bifacially worked artifacts -- handaxes and
cleavers (Isaac, 1975, Butzer et al., 1978, Clark, 1982, 1988, Leroi-Gourhan, 1988, Asfaw et al.,
1993). These new distinctive artifactual forms were first identified as early evidences of human
technological activity in northern France, at the site of St. Acheul. Hence the term “Acheulean”,
used to identify the entire sequence of the archaeological record which extends over a million

years (e.g., Isaac, 1967, Leakey, 1967, 1975).

Due to the paucity of fossil remains, lithic artifacts represent the major archacological
traces of the past of this region of Southeastern Africa (Deacon, 1975, Isaac, 1982, 1986).

Undoubtedly, when discussing the surviving evidence from the Acheulean in southern
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Mozambique, one is referring almost exclusively to stone tools. Therefore, the identification of
sites attributed to this periodq are usually defined by using the presence or abschce. of pz;rticular
lithic forms -- the handaxes and cleavers as cultural and temporal indicators.

The research carried out for this dis;sertatipn is based on the study of eight Acheulean
assemblages excavated by me in southern Mozambique. It also includes, for comparative
purposes, data collected from some South Africa Acheulean sites. The research was designed to
address some theoretical issues that could bring some new insights regarding the study of the
earliest archaeological evidence from southern Mozambique.

The methodological framework of analysis designed for this research is based on three

main assumptions:

That the technology of production and use (identified by means of studying the
chaines opératoires) is recorded on the implements;

That it is possible to recognize and assess (at least partially) through actualistic
studies the manufacturing procedures used in the past, and place them in a sequence;
That by meticulous identification of the activities which produced that specific set of
lithic artifacts (including production and use), and by comparing them against the
environmental settings (the context in which the assemblages were probably
produced and used) some hypothesis regarding patterns of land-use by the makers of
the Acheulean tools can be predicted and verified against the archaeological record.

Thus, a more detailed picture of the area under study can be achieved.

By using 2 technological approach based upon rigorous actualistic studies (where, for the
case of replication of lithic tools, the experimental base includes functional ahalysis) to be

compared against the archaeological record, it became possible to devélop S(ime'hypotheses'

l 1
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regarding patterns of Acheulean land use in southern Mozambique. The approach I use would
allow one to understand and assess past behaviors as it is represented in the sequence of
decisions and the executed tasks (such being the case of the manufacture of a tool to fulfill a

specific assignment), by, examining traces of early hominid activities “frozen” in the recovered

artifacts.

The data collected during fieldwork performed in the Umbeluzi-Tembe-Changalane area
of southern Mozambique between 1993-1997 constitute the basis for characterizing the
morphological features of Acheulean assemblages. The preliminary work performed in the
region in the early 1940°-1950’s called attention to the presence of a significant set of sites
representing different lithic assemblages (Dias, 1947, 1948, Barradas, 1948, 1955b}. However,
the archaeological record was assessed by these early researchers within the strict limits imposed
by the typological approach, aimed essentially at establishing a convenient space-time

framework to evaluate the prehistoric activity in the region.

In this dissertation, the archaeological record is used to obtain a far more diverse range
of information about technical competence, stone-knapping habits, practices of raw material
selection and transport, insights into cognitive development, and on the nature of activities
carried out at the different sites. These issues, patterned in the Middle Pleistocene archaeological
record from southern Mozambique, will be addressed through a set of spatial factors. First, at the
level of site specific studies, paleoenvironmental features and the availability of raw materials
and their utilization to produce artifacts are discussed. Secondly, at the broader level of the
landscape, patterns in the variation of the composition of stone tool assemblages from a number
of sites are related to specific environmental contexts, in an effort to reconstruct localized

hominid activities and lifeways.




1.1.2 Setting the problem of the concept of the “Acheulean” -

Since the 1960’s, the archaeology of Lower to Middle Pleistocene Africa has undergone
significant changes.in methodological and theoretical orientation, leading to an increase in
behavioral information about prehistoric hominids. The studies performed by G. Goodwin, C.
Van Rliet Lowe, J.D. Clark, G. Isaac, M. Leakey, F.C. Howell, M. Kleindienst, H. Deacon, R.
Mason, among many others, were based on the excavatiqn and study of a significant set of sites
claséiﬁed as Acheulean. Today, although the database of sites attributed to the Acheulean is
numc?rically large, its study and interpretation is still quite unsatisfactory. In fact, most of the
sites in Southem Africa are described as Acheulean mainly due to the presence in the
assemblages of diagnostic lithic pieces of this period -- handaxes and cleavers. However, if
archaeologists assume that Acheulean assemblages are defined by the presence of these large
bifacially worked lithic artifacts, at the same time, thcy also agree that these particular artifacts
constitute only a part of the lithic tool kit from this Industrial Complex. In addition, the status of
the Middle Pleistocene stratigraphy in this region of the African subcontinent is still not very
clear. Many seemingly well established regional stratigraphies are iriadequate and stratigraphic
superstructures are misleading (Cooke, 1958, Butzer, 1975, 1978). Altogether, these facts

reinforce the weakness of the utilization of handaxes and cleavers “fossil directeurs” (Vaufrey,

1960).

So, what 1s the- Acheulean? The controversy over functional versus cultural
(phylogenetic) interpretations of the Acheulean archaeological record has dominated most of the
studies for this period, as I discuss in the next sections of this dissertation. In part, this problem
reflects the main focus of research performed on the earlier stages of human cultural

development. Metric and numerical analysis that have dominated thé Acheuléan studies became




abstract and mechanical, giving little or no attention at ;Il to the toolmakers and to the
circumstances in which the artifacts came were produced (Dunnell, 1982).

In order to understand the exigency for a new theoretical approach to the question of the
Acheulean as presented in this dissertation, a brief historical overview of some of the
problematic issues related to the emergence of the concept of the “Acheulean” are presented and

discussed here.

1.1.2.1 The emergence of the concept of “Acheulean”

1.1.2.1.1 Establishing the antiquity of Humankind

For much of history, with the exception of a few myths, Western writers did not suggest
that there were other prehistoric populations before contemporary human beings. It was widely
believed that each kind of organism had been created in one place from which it subsequently
spread, and that each kind had been adapted from the beginning to a certain set of environmental
conditions (Dantiel, 1950).

By 1800, Frere published one of the earliest accounts on the presence of handaxes and
other flint implements at Hoxne, England. Frere referred to them being from “a very remote
period”. The middle of last century witnessed the emergence of the “Three Age System” based
on the classificatory work of Thomsen at the National Museum in Copenhagen. Thomsen's
principle of classification helped secure recognition that the human species had passed through a
long historical sequence (Childe, 1975). At about the same time, Lyell published his “Principles
of Geology " (1833), in which this author stated the principle of uniformitarianism. This principle
holds the central idea that geological strata could only be interpreted correctly by assuming that
the aécncies that formed them had operated at a uniform rate and in a uniform way, just as they

work in the present. Nevertheless, all this was not enough to establish the true antiquity of
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humans. In the late 1830’s, Boucher de Perthes, in France, published his views on the antiquity
of humankind in a five volume work entitled “De la Creation: essai sur !'origine et la
progression des étres ", where he mentions the presence of “haches diluviennes” (crude
handaxes) found at Abbeville, in the Somme region, north of Paris. Later on, in his work
“Amiqw:tés celtiques et antediluviennes” (1847) Boucher de Perthes states the emergence of
humankind prior to the De}ugg, sustaining an association of human artifacts with extinct animals_.
The cooperation between F;ench and British researchers demonstrated the existence of
similarities in terms of anciént evidences of humans on both sides of the British Channel and put
a final end to the battle on the immutability of the species and catastrolph;c dilu‘vialism (Evans,
1860, 1872). In 1871, Darwin published his views on the relation.s between man and the general
evolutionary theory in his “Descent of Man ", applying uniformitarianism and evolution. The
doctrine of evolution proposed that humankind evolved from a pre-human ancestor, and that
there should be evidences of its passage from savagery through barbarism to civilization. In this
way, the stone tools from France and England became the evidence -- the “fossil directeurs” -- of
the great ancestry of humans. Therefore, Darwin set the stage for the acceptance of the idea of

the great antiquity of humankind.
1.1.2.1.2 The concept of Acheulean

Over a century ago, de Mortillet introduced the term -Acﬁeulean into the archaeological
literature to make reference to a specific chronological and morphological stage in the
archaeological sequence present in northern France, in the basin of the Somme river (de Mortillet,
1881). Named initially after the site of St. Acheul, this culturai term quickly became a world wide

synonym for sites whose collections included handaxes and cleavers, suggesting a specificity in
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5 a) section of a gravel quarry at Saint-Acheul, where
some of the first “Acheulean” handaxes where found
{indicated by the arrows)

b) Flint handaxe (then catled “boucher”, “hatchet” or

still “almond-shaped type"; latter on these artifacts were
also called “coup-de-poing™)

Fig 1.1.1 The Acheulean from Saint-Acheul (after Boucher de Perthes, 1847)



terms of technology, knapping methods, forms and types of artifacts (see Fig. 1.1.1 representing a
section of the gravels from the Somme river, where “Acheulean” handaxes were first fognd).

. De Mortillet brought the human temporality to the structure-of the lithic studies by
introducing subdivisions defined typologically. The lithic artifact types and the techniques used for
their manufacture were seen as reflecting the spirit of an age. The sequence of ages was determined
using the principle that human history is progressive, i.e., de Mortillet’s chronology operates by
compartmentalizing time into a distinct number of named units (de Mortillet, 1898, 1900).

Brewl (1932) made a major change in Mortillet’s scheme, stfessing the importance of
stratigraphy. It thus emerged that the first step in the classification of archaeological types should
be to define recurrent assemblages, which subsequently are to be classified serially in Ages.

The durability of the chronological categories established early on, amongst which one
finds the Acheulean period, illustrates the tenacity of chronologies once they have been adopted.
This fact also demonstrates that preoccupation with classification involved the danger of an
exclusive concentration on the study of types. The focus on typological studies (useful for the
determination of chronology or the discrimination of assemblages and cultures) became the
foundation stone for several hypotheses regarding migration and diffusion as key elements in
determining the sequence of cultures.

Therefore, at a global level, the ideas expressed above imply the possibility of a branching
pattern in which new groups developed from existing groups in a specific place and time while
elsewhere other groups could continue to exist unaltered. If this is the case, it becornes clear that a
uniform chronological and spatial framework could not be used for the study of the archaeological

record.




1.1.2.2 The “new cultural terminology” for Southern Africa

In Southern Africa, although initially the search for lithic artifacts was merely an
exercise for amateur reséarchers, soon the character of archaeological research was brought into
the realms of the search for understanding the cultural development in the region. This meant
that terminology such as Paleolithic became contested, since there was a need “for evolving an.
entirely new cultural terminology for Southern Africa” (Goodwin, 1958:25). For example, when
referring to lithic collections containing handaxes, Peringuey (1911) mainly utilized the terms
“Stellenbosh type” or “Orange type”, from “classic” locations were these artifacts had been
found. The Stone Age Cultures of South Africa, published jointly by Goodwin and Riet Lowe
(1929) constitutes a clear example of empirical work on the classification of lithic assemblages
from Southern Africa. The search for specificity of cultural evolution led Goodwin to formulate
the following Southern African cultural-stratigraphic scheme of development of the lithic forms

based on three main ages:

Table 1.1.1 Goodwin’s scheme of Stone Age development in Southern Africa

Stages
I Early (Earlier) Stone Age (ESA)
II Middle Stone Age (MSA)
I Late (Later) Stone Age (LSA)

This researcher avoided using established European terminology because any direct
correlation between the archaeological units -- recognized the length of a continent apart -- could
not be shown. The South African archaeological sequence was based on what Geodwin would

assume as technological progress, since, in his own words “we only reach each new “Age” as the
244 b 4 g
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new technique becomes dominant and replaces previous modes. It is the dominant technigue that
marks the birth of each new period in man’s story.” (1946:74). Still in Goodwin’s opinion, the
characteristic tool of the ESA were the “handaxes" [it was still referred to as “coups-de-poing”
(Capitan,"‘ 1900)], which™in the earlier phases of this Age [ESA], the atiempts were crude and
clumsy (...). As the period advanced, so the tool became more and more shapely, until a true
almond, cleanly and neatly chipped, became the desired tool” (1946:74).
With the establishment of such a practical gco-art_:haeo]ogical framework in South

Africa, it is not a surprise that the classiﬁc::alory system used in the neighboring areas (including
Mozambidue) to analyze the lithic assemblages is based on the one developed for the Vaal River
lithic sequence. This typological sequence was developed based upon the concept of increasing
stone-tool making SOphistiéalion through time. For the Acheulean, the handaxes were perceived
as "fossil directeurs"” which evolved like organic entities (e.g., Riet Lowe, 1947). This
supposition led to the rise of a widespread assumption among archaeologists working in the
Stone Age of Southern Africa that the level of refinement of trimming reflects the level of
technological sophistication of the tool manufacturer.

Based on this hypothesis, several researchers have assumed that such refinement can be
used to chronologically compare different stone age assemblages (see Fig. 1.1.2 -Borde’s model
of morphological evolution). It should be mentioned that this assumption became quite
widespread in Southeastern A frica, among researchers of the Stone Age (e.g., Clark, 1977). For
the specific case of the Lower to Middle Pleistocene in Southeastern Africa, this approach has
been applied to evaluate the Acheulean time-span, basing the analysis of the level of
“refinement” patterned by the Acheulean handaxes (e.g., Riet Lowe, 1952b, Mason, 1962a, Cole,
1967, Fock, 1968, Humphreys, 1969, O’Brien, 1969, Isaac, 1978, Clark, 1988). But before

discussing some of these important aspects, I would like to refer to some of the theoretical and
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Fig. 112 Suggested morphological evolution of handaxes (after Bordes; 1968)




methodological achievements in Southeastern Africa, based on data collected from several

important sites excavated in the past 30-40 years.
1.1.3 The Acheulean research undertaken in Africa - an overview

In East Africa, as in South Africa, most of the earlier work in African Prehistory was ‘
especially concerned with establishing a regional succession of cultural stages and relating this
to a series of paleoclimatic events as evidenced by the stratigraphic record (e.g., Goodwin & Riet
Lowe, 1929, Leakey, 1965). This explains the urge to find new sites presenting the
“characteristic” tool types, which were used as *“fossil directeurs” to chronologically interpret the
temporal status of the site \l;'itilin the general prehistoric framework of Africa. The study of
regions such as the ,Vaa.ﬂ River region (in South Africa), or the Olduvai Gorge in Tanzania
(Eastgm Africa) constitute typical examples of studies where the goal was aimed at identifying
the evolution of cultural behavior through the use of a good stratigraphic sequence. In the first
case, the Vaal River was understood for a long time as prcéenting a classic sequence of alluvial
terraces and industrial successions (e.g., Songhe & Visser, 1937, Riet Lowe, 1937, 1952a,
Malan, 1947); at Olduvai Gorge, the presence of a good geological sequence yielding an eleven-

stage evolution sequence of “handaxe culture” laid the foundation for the formalization of a

reference sequence for the Eastern African Stone Age (Leakey, 1929, 1952).

From the late 1950°s on, the situation shifted significantly. One of the support elements
of the temporal regime -- the geological framework using the climatic succession -- was severely
scrutinized by Cooke (1952). Previously, interest in past climates was stimulated by the claim of
the link between northern hemisphere glacials and African pluvials. This hypothesis was used

both as a relative dating tool and to explain changes in stone tool manufacture. Leakey (1929)
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identified four pluvials from geological deposits in Eastern Africa, and several researchers were
quick to apply the scheme to Southern Africa fossil and artifact bearing localities (e.g., Goodwin
8'(, Riet Lowe, 1929, Barradas, 1952a, 1952b). Another scheme of relative dating available for
Southern Africa which was based on the mapping and interpretation of the Vaal River artifact
bearing' terrace deposits and described within the pluvial model (Sohnge et al., 1937) also was
criticized in the ensuing years (Partridge & Brink, 196"1, Butzer et al., 1973, Helgren, 1977a,

1977b, 1978).

Table 1.1.2 The classification of classic sequences correlated with the European Ice Age sequence

East Africa Vaal River Europe

(pluvial-interpluvial sequence) (South Africa) (glacial-interglacial sequence)
Makalian and Nakurian wet phases Holocene

IV Pluvial or Gamblian Youngest Gravels Wurm

111 Interpluvial Riss/Wurm interglacial

HII Pluvial or Kanjeran Younger Gravels Riss

II Interpluvial Mindel/Riss interglacial

II Pluvial or Kamasian Older Gravels Mindel

I Interpluvial Giinz/Mindel interglacial

I Pluvial or Kageran Basal Older Gravels  Giinz :

In Cooke’s opinion (1952, 1957), the limited geological data did not justify attempts at
correlating climatic oscillations of Southern Africa with other areas, and certainly not with -
Europe. Together with the greater emphasis on stratigraphic principles, Cooke’s work created the
basis for rejecting the idea of pluvial-interpluvial sequence and its correlation with the glacial
sequence in Europe (Flint, 1959). At the same time, the beginning of large-scale excavations,
aimed at understanding the significance of “living-floors” (e.g., Howell et al., 1962, Clark, 1969,

1974) shifted the attention from the use of tools as fossil directeurs, to their understanding as
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“visiting cards” (Isaac; 1981b). By looking at the spatial relationshii)s of .arti‘facts, .togeiher with
several other lines of evidence, it bccgme possible to start addressing que_sti'ons regarding the
activities potentially performed by hominids at a site. From then on,r most of the studies included
a detailed geological study, as well as the recording, analysis and illustrﬁiion of the findings, |

together with spatial plots (e.g., Leakey, 1975, Isaac, 1977, Kelle}, 1973, Harris, 1978).

Until the emergence of large scale excavations, the collections of Acheulean aﬁifacts
were generally biased towards those pieces considered to be exclusive to thié period -- mostly
handaxes -- as these tool forms were mainly used as time indicators based on the level of
refinement presented. With the advent of a new focus — the study of “living floor” -- another
element was brought to the picture: the importance of understanding the concept of space }rom

the perspective of prehistoric populations, of the makers and users of the lithic instruments (e.g.,

Leakey, 1971).

Amongst somé of the key sites excavated in Africa and characterized as being of t-he
Acheulean period, are Ternifine, Olorgesailie, Isenya, Isimila, Kalambo Falls, Cave of Hearth,
Montagu Cave, and Amanzi Springs (see Fig. 1.1.3, picturing the map of Africa with the location
of the main Acheulean sites referred in the text, in the wider context of the Acheulean
distribution in Africa). In fact, the excavation and data analyzed from these sites has become the
basis of the contemporary body of archaeological information for Southeastern Africa, Here, the
large multidisciplinary projects addressed several specific questions, amid which one should
point out:

a) studies related to site formation processes (e.g., Butzer, 1973b, 1974, Schick, 1992, Schick &

Toth, 1993),

b) behavioral interpretations such as

l.:
i
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¢ the hunting hypothesis (Clark & Haynes, 1969, Shipman et al, 1981, Binford & Todd,
1982, Klein, 1978, 1988, Koch, 1990), and
» therole of technology (e.g., Humphreys, 1979, Clark, 1980, Toth, 1982, 1997, Schick &
Toth, 1993}, .
<) enviroﬁmental interpretations (e.g., Clark, 1964, 1984, Klein, 1975a, 1975b, 1988, Deacon,
1975, Butzer, 1984),
d) questions of classification and terminology (Clark, 1957, Clark et al., 1962, 1966,
Kleindienst, 1961, 1967, Isaac, 1977), etc.
This research also triggered a theoretical evaluation of the established assumption of
progressive typological and morphological development through time, accompanied by

increased refinement of forms -- the model suggested long ago by Breuil and Riet Lowe.

During the past several years, besides the study of the ESA from southern Mozambique
(described in more detail in Chapters I and V), I have had the opportunity to undertake a study
of the Acheulean industries in the Southeastern region of Africa. While some of these sites, their
deposits and their assemblages will be discussed more detailed in this dissertation (see Chapter

II), a brief overview is presented here by way of introduction.
1.1.3.1 Kalambeo Falls

One of the important sets of sites whose study contributed towards setting up new
directions in the archaeology of ESA in Africa is Kalambo Falls. This site complex is located in
a small river basin in the Zambezi catchment area, on the border between Zambia and Tanzania.
The sites of Kalambo Falls contained artifacts and other associated materials in a good state of

preservation, and in a minimally disturbed context (Schick, 1992). Here, several cultural
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complexes where identified, spanning from the Acheulean to Iron Age. Therefore, it became
possible to trace the so-called “technical development of prehistoric cultures”, as well as to
obtain some information regarding the potential use of the sites, through the study of “living-
floors™ (Clark, 1969, 1974, 1984). The fact that wood, pollen and other vegetation remains were
recovered from deposits at Kalambo Falls, led the researchers to extrapolate some hypothesis
regarding the relationships between environmental conditions and artifacts. In fact, Clark (1 984!)
suggested that the Acheulean was related to drier conditions, contrasting with more open and wet
vegetation of the Sangoan period (a broader discussion on the subject of the Acheulean-Sangoan
dichotomy in Southeastern Africa is presented in Chapter I1). The analysis of the artifacts
continues (Schick, 1992, Sheppard & Kleindienst, 1996). The most recent technological
approach undertaken suggests that this “cultural” and temporal differentiation correlates with a

change in the raw materials and blanks used to produce artifacts (Sheppard & Kleidienst, 1996).
1.1.3.2 Isimila

Isimila became another important site (or rather, a series of sites), due to the abundance
of Acheulean artifacts. The large-scale excavation performed in this Tanzanian locality showed
clear differences in stone artifact composition between assemblages within a single geological
horizon (Howell et al., 1962). This fact challenged the established assumption of progressive
typological and morphological development through time. This issue laid the foundation for a
broader theoretical and methodological examination of the lithic data, based on a comparative
study between the Acheulean assemblages from East Africa, principally Kalambo Falls and
Isimila, M. Kleindienst’s assessment of the variability present resulted in the development of a
classificatory scheme (e.g., 1961, 1967), where the emphasis was placed upon function. In

Kleindienst’s approach, the emphasis is placed upon the dimension (in a volumetric perspective)



of the working edge, resulting in the division of the assemblage into “heavy duty” and “light
duty” tools. For authors, such as Cole & Kleindienst (1974), the distinctiveness between
archacologica} samples gathered at Isimila resulted from diverse human activities. For other

authors (e.g., Hansen & Keller, 1971) the differences between artifactual samples within the

geological sequence at this series of sites were interpretcd as a reflection of change through time.

1.1.3.3 Ternifine

Temnifine, in northern Africa (Algeria) was one of the first sites where it became possible
to contextualize the Acheulean archaeological findings in terms of hominid forms responsible for
its manufacture. In fact, this site, typologically classified as of the Early Acheulean, yielded
some fossil specimens (mandibles and a parietal) described as Homo erectus (Afambourg, 1954,
1955, Rightmire, 1990).

The spatial association of Acheulean artifacts and fossil remains attributed to Homeo

erectus set up a framework, in which the Acheulean period was viewed in general in association

t

with the hominid stage of Homo erectus (e.g., Clark, 1977, Gowlett, 1984, 1986, 1996, Klein,

1989, Schick & Toth, 1993). Fig. 1.1.4 is an example of such a generalist association.

1.1.3.4 Olorgesailie

At Olorgesailie (Kenya) several sites were excavated and studied by G. LI. Isaac (1977),
using approaches developed for the study of Kalambo Falls, Isiﬁila and Olduvai. At this
complex of sites, the Acheulean bearing levels occurred in fine-grained sediments with minimal
disturbance. Hence, the distribution patterns observed on several excavated episodes were used

to understand associations between artifacts and fauna, and thus provide some insights regarding
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the activities performed there by ancient populations (Shipman, 1981, Binford, 1982, Koch,
1990). The analysis of the Acheulean artifacts from Olorgesailie was subordinated to the Igoals of
, undefstanding the assemblages as a series of events on ancient landscapes. This fact triggered the
develbpment of a broader, landscape approach (overstepping the .previous site oriented studies)
which recently has been applied to sites presenting Iateral]y extensive deposils bearing ESA
assz;mblages (e.g., Pot_ts, 1989, Pe;ers & Blumenschine, 19_95,‘ Rogers, 1997, Sampson, 1998). )
Nonetheless, the most recent studies (e.g., Potts, 1994) have been focused esséntially on large
lithic pieces. However, a comprehensive landscape approach will require a more complex study
of the lithic assemblages, which will need to include the smaller lithic pieces. Another important.
aspect of the landscape approach will be the study of the sources of lithic raw material (both in
qualitative and quantitative terms), as well as the evaluation of the influence of the raw material
in determining the form and size of the blanks used to produce the lithic artifactual forms found

" at the sites (e.g., Perlés, 1992, Texier, 1996).
1.1.3.5 Isenya -

The Kenyan site of Isenya has been under research since the early 1980’s (Roche et al.,
'1987). The Acheulean assemblage from this site -- dates to the Middle Pleistocene -- has been
studied from a technological perspective (Roche & Texier, 1991, 1996, Texier & Roche, 1‘995).
The study’s emphasis on the complex processes related to the manufacture of handaxes, éleavers,
; polyhedrons and bolas has shown the possibility of understanding the organizational procedures
used by the Acheulean lithic knappers, through careful replicative study of the lithic assemblage.
This has allowed some insights into pl‘anning depth, anticipation and bt_:havioral procedures that

once occurred at this early Acheulean site. Here, an important advance lies in the information

recovered through knapping experiments, combined with theoretical development of a model of

.
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interpretation of the technological behavior reflected in the assemblage (Texier, 1996). A more
detailed evaluation of this methodological approach will be discussed in Chapter VI of this

dissertation.

Several additional studies of the Acheulean have been undertaken in other regions of
Africa (e.g., Gowlett, 1982, 1990, 1991, McBrearty, 1991, Cornelissen, 1992, Kuman, 1996). _
Since this dissertation will include a section of reference to some South African Acheulean sites
whose artifacts were studied for comparative purposes, here I only briefly refer to the main sites
excavated in the neighboring region of southern Mozambique. In general, authors mention the
paucity of fauna and paleoecological information in association with artifactual materials and
how this deficiency reduces the ability to make further inferences about Acheulean hominid
behavior. Amanzi Springs (Deacon, 1970, 1975) is among the few sites in near primary context,
where paleonvironmental data (fossilized wood) was found in association with artifacts. Another
site presenting a complex geo-archaeological sequence is Cave of Hearths, located in northern
part of South Africa. At this cave, fossil remains where found in levels yielding Acheulean
artifacts (Mason, 1962a, 1988). From a perspective of chronological follow up of lithic
variability through time, important information was also achieved from the excavations of a
multilayer sequence present in Montagu Cave, in Cape Province (Goodwin, 1929, Keller, 1970,
1973). The implications of the Acheulean data used from Sterkfontein and other Vaal River sites

3

together with its geological context will be discussed in Chapters V through IX.

From the above-mentioned brief reference to the studies on the Acheulean on
Southeastern Africa, it becomes clear that most of the archaeological research has been directed
along a single path. Only in the recent years have we witnessed a strong concern for complex

behavioral interpretations, more theoretically oriented (e.g., Peters & Blumenschine, 1995). Still,
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the refinements in methodological and theoretical issues, such as“tapﬁon'bmic analysis, refitting
methods to study production sequences, knapping experiments, and meticulous disscctioﬁ of
horizontal exposures, which provided a dynamic model of site activities, have been essentially
applied only to the Oldowan.
Hence, when compared to the quality and quantity of results achieved for the Oldowan

* and MSA periods, one asks why have so few Acheulean sites been sty&ied‘i‘ The number of
unsettled issues related to the study of the Acheulean led Isaac to label this period as “the muddle
in the middle” (Isaac, 1975). This situation is especially striking for Southern Africa, where we

observe an increasing decline in interest in this subject, with scholars gradually changing their

field of study to other periods.
1.1.4 The main issues

Since the 1960°s the archaeology of early Human Origins in Africa has undergone
significant changes both in methodological and theoretical terms, accompanied by a substantial
increase in behavioral information. In South Africa, Tanzania, Kenya and Ethiopia, the
application of absolute dating methods (e.g., Isaac & Curtis, 1974, Bye et al., 1987, Walter et al.,
1991, Feibel & Brown, 1993, Semaw, 1996), the development of new approacheé to the faunal
and lithic archaeological assemblages (e.g., Jones, 1981, 1994, Toth, 1982, Blumensching, 1988,
Binneman & Beaumont, 1992, Texier, 1994, 1996), and the new approaches to the study ‘of the
. archaeological record in a broader spatial and temporafperspective (e.g., Stern, 1993, Potts,
1994, Peters & Blumenschine, 1995, Rogers, 1997, Blumcnséhine & Peters, 1998) led to a
notable increase in thc amount and diversity of data regarding the Lower and Middle Pleistocene.
Although the focus of these studies remains mainly on the early stages of ESA, they set up an

important methodological framework for the research on the Acheulean period. Several unsettled




questions related to the study of the Acheulean period will be pointed out in the fc;llowing'

section of the introduction.

1.1.4.1 The dating problem
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The following dated Acheulean localities in Southeastern Africa are the most important _

(e.g., Sampson, 1974, Clark, 1975, 1994, 1996, Isaac, 1982, Volman, 1984, Klein, 1994):

Table 1.1.3 The Acheulean in Southeastern Africa

Site Date Period Country  References
West Turkana «l.6 Mya  Early Kenya Kibunjia, et al., 1992, Roche &
Acheulean Kibunjia, 1996
East Turkana ~1.6 Mya Karan Kenya Harris, 1978, Brown, 1994,
Industry Rogers, 1996
Olduvai (from 1.5-1.4 Early. Tanzania  Hay, 1976, Walter et al., 1991,
upper Bed II) Mya Middle and Leakey & Roe, 1996
Later
Acheulean
Sterkfontein - « 1.5Mya Early South Klein, 1984, Partridge & Watt,
Member 5 Acheulean = Africa 1991, Kuman, 1998
Konso-Gardula 1.4 Mya Early Ethiopia Asfaw et al., 1992
Acheulean
Peninj Group 1.35Mya  Early Tanzania  Isaac & Curtis, 1974
Acheulean
Olorgesailie 990-600 Early Kenya Deino & Potts, 1990, Potts, 1994
Kya Acheulean
Isenya . 700-650 Early Kenya Roche et al., 1987
Kya Acheulean _
Border cave 195 Kya Later South Butzer et al., 1978, Beaumont,
Acheulean  Africa 1930
Rooidam 115 Kya Later South Butzer, 1974, Szabo & Butzer,
Acheulean  Africa 1979

" One of the more problematic issues related to the study of the Acheulean in Southern

Africa results from the absence of absolufe dating material. This contrasts significantly with the



Eastern Afr‘ican region, where studies on the ESA rely mostly on the use of secure radiometric
and paleomagnetic methods for dating .thc sites (Alimen, 1977). In a‘ddition, severa!l locations in
East Africa, such as Olduvai Gorge and Koobi Fora, present a vlong stratigraphic record (e.g.,

- Hay, 1976, Feibel et al., 1989, Brown, 1?94), illustrating a long sequence of human activity. In
Southern Africa, however, there is no single site, which has yielded such a complete sequence.
Therefore, the dating questions have been addressed ess:'entially through biostratigraphic .
correlation with Eastern African sites with fossil faunal assemblages.

For a long time the Acheulean in Southern Africa has been associated with the Middle
‘Pleistocene (Butzer, 1984). In Africa the Acheulean is generally defined between 1.5-1.4 Mya
and 250-100 Kya (Butzer, 1975, Butzer et al., 1978, Clark, 1981, 1988). The Lower-Middle
Pleistocene boundary in its formal definition is placed at the beginning of the Bruhnes Normal
Polarity Epoch - 700,000 BP, and tlr:1e Middle-Upper boundary at the beginni’ng of the last”
Interglacial, approximately at 130,000 BP (e.g., Butzer, 1974a, Maud, 1986, Partridge et al.,
1990). This is in_1portant because biostratigraphic zonation was from the beginning linked to
resolving the mid-Plei.stqt-:ene time interval (Butzer, 1975). On the other hand, all sites lie beyond
the range of the radioc.arbon (C") dating method (Deacon, 1992, 1996). Thus, the dating of the
ESA sites in Southem Africa has been based essenfially on stratigraphic interpretations,
typological analysis, and regional biostratigraphic studies.

For surface sites (most of the African Acheulean), temporal assignment to the Middle
Pleistocene is based on traditional typological classification. Thus, Acheulean assemblages are
considered of Middle Pleistocene age (and vice versa --see for example, Beernardt, 1987) while
Fauresmith and Sangoan (still presenting bifacially worked lithic pieces amongst their
characteristic artifacts) are generallf considered .Upper Pleistocene and excluded from this table.
This approach entails a margin of error, since some of these latter assemblages may actually be

of Mid-Pleistocene in age (e.g., McBrearty, 1991, Cornelissen, 1995, Deacon, 1996).
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1.1.4.2 The paleoenvironmental reconstructions

A critical aspect of contemporary archaeological research is related to the possibility of
reconstruction of the environment(s) in which the Acheulean hominids lived. To what extent are
we successful in interpreting this from the paleobotanical, paleozoological and artifactual

remains? How significant were the inter- and intra-regional differences?

1.1.4.2.1 Some problems...

The available paleoenvironmental data available from South Africa is quite scarce for
the Acheulean period (Partridge, 1986). Only the Cave of Hearths presents a more or less secure
stratigraphic context for the fossil fauna, but here also, the fauna is sometimes too fragmented
even to make species identification (Cooke, 1962, Klein, 1988). Elandsfontein, a mid-Pleistocene
open-air site in Cape Province, does not present any stratigraphy and the faunal and lithic
material was found redeposited and mixed with much later cultural remains (MSA artifacts and
Iron Age ceramics). Fluorine analysis performed by Oakley (1954) indicates that the great bulk
of the fossil fauna from the site was contemporaneous.

In Mozambique, in the Sul do Save Region, there is almost a complete absence of fossil
specimens. In fact, the only evidence of faunal remains for this period is related to a skull of a
Kolpochoerus africanus (?) found in the coastal limestone sediments (Ponta Milibangalala)
during the late 1960°s (T. White, pers. com.). This fossil suid species was present in
Southeastern Africa between about 4 Mya and 500 Kya (T. White, pers. com.). Still in southern
Mozambique, but in the Upper Pleistocene, the fossil faunal remains from Caimane shelter (see

Chapter V) remain another possible data source (Jonsson, 1983, P. Sinclair, pers. com.).

1
[



1.1.4.2.2 ...related to the interpretation of the environmental context

in Southeastern Africa

ﬁe general trend ;owards a more open, less wooded environment identified for Eastgm
Africa from the early Quaternary on (e.g., Cerling, 19.92, Feibel & Brown, 1993), also seems to
be present in Southern Africa (e.g., Avery, 1995). However, the paleoenvi_ronmental
reconstructions based on faunal and sedimentological data from South Africa nggest t.he
existence of still moister conditions during most of the Acheulean (e.g., Bond, 1963, Fock, 1968,
Klein, 1975a, 1975b, Butzer & Cooke, 1981, Butzer, 1985, Maud, 1986). These conditions have
changed by the end of the Acheulean towards semi-arid conditions and continued until the
present. The vegetation changed from thick bushes and grasslands gradually to more open plant
cover (e.g., Butzer, 1973a, 1973b, 1974, 1984, Horowitz, 1975). However, one should bear in
mind that the vegetation changes have been very slow, probably human induced, and that several
periods of changes towards wetter conditions also took place (Maud, 1986, Partridge, 1990,
Partridge et al., 1991, é’Brien & Peters, in press). Also, the palecenvironmental reconstructions
undertaken for the Southem African Acheulean indicate only a general picture of this pe.rio_d; this
.picture was achieved basically through the study of fossil ungulate communities for climate and
environment, with pollen data, whenever existing, used as a control. As mentioned by several .
authors (e.g., Volman, 1984) the Acheulean in Southern Africa is characterized by the lack of
chronological controls, with few primary or near-primary contexts sites usually l:acking fossils

and organic remains.

Since the paleoenvironments seem to present distinct conditions through the Early and
Middle Pleistocene, these facts bring into question the potential use of faunal correlations

~ between East and Southern Africa. Moreover, the approaches used are also different, since in
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South Africa the niaj'ority. of péieoenvi}onrh;:r;tai rcé(:;nstr;xctic;ns wérc. un;lcrtaken using the
fossil data obtained from the Transvaal cave site, and seldom ﬁsing open air faunal assemblages,
as in Eastern Africa. Finally, the fossil assemblages from South Africa (especially from the main
cave sites) have not beet.1 completely studied, both in terms of taxonomic identification, and
taphonomi¢ history, in order to assess the factors that may have altered or biased the faunal

collections (e.g., Clarke, 1985).
1.1.4.3 Site formation processes

The study of the Acheulean archaeological assemblagés is limited by the fact that few
sites have survived in primary context, and those that have represent a biased sample of early
hominid behavior (e.g., Clark, 1975a, 1987, Villa, 1991, Schick, 1992). In Southeastern Africa,
the few sites available for study are generally restricted to areas having favorable cbnditions for
preservation of the assemblages (both lithic and fossils) and in wh-ich the sedimentary strata are
exposed to modern view (Howell & Clark, 1_964, Isaac, 1981b). Indeed, most of the sites defined
as of Acheulean are located close to water'sources, normally valley bottom situations, afound
ephemeral lakes, springs and seepage points (e.g., Howell & Clark, 1964, Clark, 1975a, 1981,
Deacon, 1975, 1996, Klein, 1975b, Isaac, 1977, Sampson, 1985). Consequently, most of the sites
have experienced some sort of natural disturbance in alluvial or colluvial contexts, which affects
the analysis and interpretation of the assemblages under study.

In South Africa, the study performed on both open air and cave sites yielding Acheulean
data such as Sterkfontein Member 5, the Vaal River locations, and elsewhere (e.g., Kalambo
Falls in Zambia) has an important role to play in the palecanthropology of Africa. However, the
very different gcdlogical context and biogeographical position requires careful reconsﬁuction of

the site history (site formation processes) in order to understand the potential of the site in terms
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of information obtained. In Eastern Africa, very few Acheulean sites yielding both artifacts and
fauna have been studied in the sort of detail similar to the one used currently for the Oldowan
period (Isaac, 1981, Schick,‘ 1992). Perhaps the only examples would be Kalambo Falls (Schick,
1992), Olorgesailie (Potts, 1989, 1994) and, more recently, Peninj -- Tanzania (Dominguez-

Rodriguez, pers. com.)

1.1.4.4 The geographic hiatus

If the picture just drawn is true for the overall southeastern part of the African continent,

several gaps persist in terms of the geographic coverage of this rggion. A notable case is
Mozambiqu;a, an important area that links Eastern and Sotl.lthem Africa, and where so few
archaeological sites are known. However, Zimbabwe, Swaziland and Lesotho, are also poorly
known in terms of fossil and lithic assemblages from the Lower and Middle Pléistocene (e.g.,
Cooke, 1963, Cooke et al., 1966, Clark, 1967).

In extensive areas of Western and Central Africa, geo-archaeological surveys have
started to be conducted predominantly in the more recent years. The sporadic character of fhe
ESA stu‘_iies in this area have contributed little to our unders_tanding on the presence and

~character of the Acheulean in that region of the African continent (e.g., Ervedosa, 1980, Van

Noten, 1982, Nygaard & Talbot, 1984, Lafranchi, 1990, Millogo, 1993).
1.1.4.5 The advent of the contemporary analytical framework
The Acheulean, together with the Oldowan, constitutes the ESA period in Southeastern

Africa. However, the earlier period, the Oldowan, was restricted geographicatly to the African

continent. The Acheulean, which prevailed for more than a million years (Alimen, 1977, Isaac,
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1988, Clark, 1994, 1996, Roche, 1996) was not only present oveT the vast majority of the African
continent, but in other parts of the Old World as well. Sites such as Ubeidiyeh (Bar-Yosef &
Goren-Inbar, 1993, Bar-Yosef, 1994) and Gesher Benot Ya’agov (Goren-Inbar et al., 1992} in
Israel, together with Dmanisi in Georgia (Dzaparidze et al., 1993, Bar-Yosef, 1995, 1998)
sugges't that Acheulean hominids had traveled into Eurasia over a million years ago.

In Europe; several Acheulean sites are believed to be over 500,600 years old (usually i
dated by paleomagnetically reversed sediments). Among them the best studied are the classic
area of the Somme valley — France (Tavoso, 1978, Tuffreau et al., 1997, Leopold, 1997), in
Spain, the cave site of Atapuerca, (Bermudez de Castro et al, 1995) and the open air sites of
Torralba and Ambrona (Freeman, 1991, 1994), Boxgrove - England (Bergman & Roberts, 1988},
and Fontana Ranuccio and Natarchirico in Italy (Biddittu & Segre, 1984, n.a., 1996, Piperno et
al., 1998).

Although the geographic focus of this dissertation is the African continent, one should
also point out that in Asia, including the far east region, several localities yielded assemblages
with handaxes, (e.g.,Mishra et al., 1982, Paddayya, 1985, Senshui, 1985, Huang, 1989, Young- A
Wha, 1989, Mishra, 1992, Petraglia, 1998, Corvinus, 1998, vs. Clark, 1994, Schick, 1994). -

Suprisingly enough, the search for the distinct character of cultural development in Europe
and Africa (e.g., Alimen, 1978, Roe, 1981, Clark, 1981, 1994, Tuffreau, 1996, Rolland, 1998)
created diverse analytical frameworks. The methodological discussion related to the anaiysis of
Acheulean assemblages will be presented in detail in Chapter V1. However, and in order to
contextualize some of the; ideas still prevailing among researchers dealing with the specificity of
this chronological and spatial span, some general principles should be described and discussed in
this section.

Initially dominated by a technologically driven attitude (e.g., Evans, 1872, Coutier,

1931, Goodwin, 1933, Bowles, 1944, Goodman, 1944, Baden-Powell, 1949), the study of lithic

| SIS
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asserﬁblages very soon became dominated by the metrical evaluation of the typological indices
of the artifacts present in an assemblage. These indices were usually computed on the basis of
relative frequeqcy of the “tool” forms present. This is _exempl_iﬁcd clearly by the approach
developcd by several researchers (e.g., Balout, 1955, Bordes, 1961, Rée, 1964, 1968) who state
the priority of typology over techniq';le. Fbr éxampl'c, in B;ordes’ opinion (1961), the technique is
never more thanla means, the tool, defined by its morpholégy or use; being the-end. The search
for the identification of predominant forms as cultural indicators (and the aim of avoiding the
problems associated with functional analysis) led most-of the researchers in this line of thought '
to disregard the implications of raw materials and crafting techniques (or stili potential
functional factors) favoring just the main shape of the artifact (Jelinek, 1965). For the case of the
Acheulean -- the main characteristic became tllle bifacial knapping of the lithic pieces.

In South Africa, the researchers instead set the tone for the technological analysis of
Acheulean artifacts. For Goodwin (1946), the emergence of a new technological stage
constituted the threshold for the establishment of a new age, of a new period. Riet Lowe placed a
simiiar emphasis upon technology; in 1945 this archaeologist wrote:

“(...) my belief being that it is safer to stress affinities on technological rather than on

typological grounds, where typology is confined, as it all too frequently is, to the final

objects of human industry and excludes the rejects and processes men practiced in
achieving those objects.”

Speaking strictly on cultural-typological grounds, the ESA is used specifically for
St')utheast Africa and the Early Paleolithic for northern Africa and Europe. Nonetheless, in both
systems the Acheulean is present, being similarlg defined by the presence of handaxes and cleavers
-- which are perceived as the essence of the Acheulean period. For example, referring to the
Acheulean of Southern Africa, Sampson (1974:102) asserts tha-t."thc handaxes and cleavers are
recognized as characteristic tools”. In Villa’s opinion (1983:6-12), when speaking about the

European record, “the Acheulian is a Lower Paleolithic stone-tool assemblage which is




31
Geological
timescale Sub-Saharan Europe &
(years) Africa Mediterranean , Asia
LSA Later Stone Age
o _#* MODES .
5 # - MODE 5
§ Mesolithic =™
[=] e
10000 Upper Paleolithic
MODE 4
[t}
:
L7 Middle 4
~ Paleolithic ¢ '
P
3
MODE 2 MODE 1
125.000
g ¢ Early Stone
o D Barly Stone Age | 1 ower Paleolithic Age
o
£ 5 MODE 2 MODE 1
700.000 =
2
3 MODE
2
¥
=
L]
&
2.500.000

Fig. 1.1.5 Classification of earlier phases of prehistory in relation to the
geological timescale and technological modes (adapted from Foley, 1987:43)



charactetized by the presence of bifaces”; further, this author reaffirms her opinion, saying “only
the bifaces are a well documented trait that what is the Acheulean by deﬁhition". Clearly, the
opinion stated by these scholars reflects the persistence in de:ﬁning the Acheulean by the presence
of bifacially worked lithic pieces (i.e., handaxes and cleavers), in the Lower to Middle Pleistocene
deposits of the Old World.

The attempt to formulate a regional archaeological sequence reflecting the specificity of
cultural development was not achieved either in Europe or in Southeastern Africa. This persuaded
some researchers to develop a general approach where the Old World was taken as a single cultural
system. In this sense, the scheme applied by G. Clark (1977) is a good example.

Hence, when trying to bring together a consistent cultural sequence for the whole Old
World, Clark introduced the concept of modes of development, based on the new characteristics
emerging fn;m the archaeological record (see Fig. 1.1.5 presenting an example of the correlation
among the gcologica!‘timescale, and technological modes). 'I:he @cheulcari'corrcsponds then to
Mode 2, where in Clark’s opinion (1977:29}, the

“most striking technical innovation to appear was the handaxe, a tool flaked over part

or the whole of both faces [i.e. bifacial tool] in such a way as to produce a working-
edge round the greater part of its perimeter and apparently intended to be gripped in

the hand”.

Here, several questions arjse immediately:

The assumption that a similarity of form implies the same production-use sequence is
implicitly. inherent in all applications of formal typologies in cultural interpretations. In this
sense, bifacial flaking present in both handaxes and cleavers is used to group these
implements under the category of “biface”, although these pieces are distinct both
conceptually and in terms of the implementation of the operative scheme (see Roche &

Texier, 1991, 1996);
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2. The presumption of the evolution of forms; here, these forms acted as “fossil directeurs”

permitting the detection of the emergence of the new cultural entity. In the case of the
handaxes, assuming that the main criteria for prehistoric populations was the form, it was
taken for granted that the earliest and most primitive hand-axes developed from evolved
forms of pebble-tool that were bifacially flaked. All that was involved was the extension of
secondary flaking from the edge to the surface of the artifact. As time went on, the
knappers learned to remove shallower flakes and to tum out hand-axes that were thinner in
cross section, had a more regular working-edge, were easier to handle with precision and
needed a smaller quantity of raw mate:rial. This idea of the “evolution of tool forms” and
the concept that handaxes and clea;fcrs were technologically identical pieces (in the sense
that shared both bifacial work) would encompass the studies related to lithic analysis for a
long time to come (&.g., Clark, 1994, 1996) (see Fig. 1.1.6 and 1.1.7 picturing Isaac’s and
Villa’s schemes of tool form “evolution™).

The assumption that the Homo erectus is the toolmaker of the Acheulean (see previously
referred Fig. 1.1.4 where Gowlett presents a model of evolution through the Pleistocene).
The direct association of Homo erectus with the Acheulean period assumed that the
similarity of certain artifact forms reflected shared cultural knowledge, and hence
biological identity at the ‘population level (Foley & Lahr, 1997). A concomitant assumption
is that the spatial distribution of the artifact types will reflect the geographic range of a
specific population; the distinctions patterned by the assemblages have been interpreted as
representing distinct cultural or even biological groups (e.g., Bordes, 1968, Mason, 1962a,
Hensen & Keller, 1971, Leakey, 1975), local functional adaptability (e.g., Cole &

Kleindienst, 1974, Clark, 1980, 1984) or still the result of randomly performed activities

(Isaac, 1972).
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1.2 WHO KNAPPED THE ACHEULEAN ARTIFACTS? SOME REFLECTIONS ON
CHARACTERISTICS OF HOMO ERECTUS RELEVANT FOR THE UNDERSTANDING

OF THE ACHEiJLEAN IN SOUTHEASTERN AFRICA

1.2.1 The chronological framework

Very little is known about the hominid species responsible for the manufacture of the
Acheulean aésemblagcs. The associated hominid form -- either inferred indirectly from its
incorporation into contemporary geological gontéxts, or more seldom, directly, such as at Temifine
(Tighenif), Olduvai Gorge or Melka Kunturé (Ethiopia) -- is Homo erectus sensu lato (Rightmire,
1988, 1990, 1996). Although its phylogenetic origin remains unknown, Homo erectus seems to
have evolved in Africa; the oldest specimens are dated back to 1.7-1.8 Mya at the Plio-Pleistocene
boundary (Feibel et al., 1989, Feibel & Brown, 1993, Brown, 1994), and the later specimens seem
to be present until about 400 Kya (Bradshaw & Rogers, 1993). As a result, Homo erectus sensu
lato coexisted initially in Eastern Africa (e.g., Turkana region, Kenya) and Southern Africa (e.g.,
Swartkrans, South Africa) with two subseqﬁent extinct taxa: the robust australopithecines and
Homo habilis until about 1 Mya (Wood, 1992). By the time of the late Acheulean, genetic
modification had brought about a geographical variability and forms possessing some Homo
erectus characteristics; other forms presenting more modem traits, have been classified sometimes
as evolved Homo erectus (ex. Salé, Day, 1986), as Homo heidelbergensis/Homo rhodesiensis (e.g.,
Broken Hill, Ndutu and Bodo, Rightmire, 1996), or still as an early/archaic Home sapiens (Clarke,

1976).
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In Southeastérn Africa, among the specimens defined as belonging to Homo erectus

species, one finds (Rightmire, 1988,1990, Wood, 1991, Feibel & Brown, 1993, Walker &

Leakey, 1993):

Table 1.2.1 Chronology for Homo erectus in Eastern Africa,

Country

Specimen

Fossil data

Date

Kcn&a
{Turkana area)
Kenya
{Turkana area)
Kenya
(Turkana area)
Kenya
{Turkana area)
.Kenya
(Turkan;'i area)
Kéhya
(Turkana area)
Kenya
(Turkana area)
Tanzania
(Olduvai Gorge)

Tanzania

(Olduvai Gorge)

KNMER- 2508
KNM-ER 1802
KNM-ER 3734
KNM-ER 3733

(okﬁweqninm)
KNM-ER 1808

KNM-ER 3883

KNM WT 15000

OH 9

OH 28

Occipitél fragment
Mandible

Mandible

adult cranium

adult mandible fragment
calvaria

whol; young skeleton
thick skuli_

Hipbone

1.88 - 1.9 Mya
1.88 - 1.9 Mya
1.88 - 1.9 Mya
1.78 Mya
1.65-1.7 Mya
1.5-1.65 Mya
1.53 Mya
1.29 l'V[ya

0.8-0.6 Mya

(Based on data presented by Day, 1986, Feibel etal., 1989, Wood, 1991, Rightrire, 1995; see also Fig. 1.2.1.)

In South Africa, the fossil remains of the Lower-Middle Pleistocene are arguably too

fragmentary for speciés diagnosis. The few hominid specimens found in cave deposits directly

associated with Acheulean assemblages have been simply assigned to the genus Homo

(Rigthmire, 1984, Clark, 1994).
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1 will be using the definition of Homo erectus, in a broad sense, viewing the Lower-Middle
Pleistocene hominids who manufactured artifacts in southem Mozambique as being part of the
group of Homo erectus sensu lato. This discussion is not relevant since the imprecision in who did
what does not have influence upon the arguments -- we know as little about archaic Homo sapiens
as we do about Homo erectus. Hence, I will follow the traditional, non-cladistic taxonomic
diagnoses of this species (Howell, 1978, Rigthmire, 1990, 1996, Cachel & Harris, 1998). This

broad definition of Homo erectus presents 2 number of anatomical distinctions discussed below.

1.2.2. The morphology of Homo erectus

1.2.2.1, Crantal morphology and brain size

Homo erectus is characterized by a long, low cranium, with an endocranial capacity on
average of about 1.000 cubic centimeters. In the latter hominids, the cranial capacity is generally
greater than for the earlier specimens of Homo erectus (such as KNM-ER 3733, KNM-ER 3883
and KNM-ET 15000). The rates of brain evollution indicate an increase in volume, from about
770 cubic centimeters in the earlier specimens, to 1200 cubic centimeters in the latter forms
(Holloway, 1996). The skull is heavily built, and the cranium lacks the sagittal crest {Day, 1986,
Rightmire, 1990).

Homo erectus possessed a robust face projecting in its lower regions, showing strong
prognathism, perhaps indicative of the front teeth for gripping and tearing. The face is also
marked by heavy brows, a flattened frontal squama often with a midline keel, marked postorbital
narrowing of the cranium, sharply flexed rear of the vault, a blunt transverse torus which projects
most prominently near the midline, a flattened base of the skull (unlike our modern flexed

configuration), a large and robust mandible, and absence of bony chin (Rightmire, 1990).



1.2.2.2. Limb proportions -

Homo erectus was tall, stim and stronger (16% taller and 26% hcavie} th-ah H.cnrﬁo
habifg’s).' Based on the fossil rémains of six skeletons, Ruff & Wélkér ( 19§f’;) 'ﬁrec-lictl an ;verage
stature of 170 centimeters for early Homo erectus, weighing about 50 to 60 kilograms.

"' One attribute likely to have conferred an advantage on Homo erectus felative to earlier
hominids is larger body size, as doﬁumcnted at Nariokotome and Koobi Fora in Keﬁya. In fact,
Homo erectus presents modern limb proportions: the lower limb has increased in length from
earlier hominids, so that the relative proportion of the uppt;r limb is like the oﬁe found in modemn
humans. An increase in size fnight have hllowe_d this species to mng.e 6vc1f grca'ter distances in
search of food. Larger bodies (i.e., bodies prcs:.‘:nting very long lower limbs represented by femurs
with long necks), which made the abductor mechanism biomechanically efficient during
bipedalism, also required more energy. It is probable that Homo erectus had an increased resting
metabolic rate and expended more calories during daily activities than did other hominids.

- Although the extent to which earliest Homo scavenged or hunted is uncertéih, it IS likely that Homo
erectus consumed at least some meat in addition to plant materials (theier, 1993). Animza.ll- '
products are energetically rich, and hunting would have pro;.fided an Efﬁcfent wﬁy of méetil;g
elevated metabolic needs. Another correlate of large size is the decreased risk ;)f funning af.m;l of
predators. Tall and probably stronger hominids would have less to fear of carnivores and might

therefore venture farther from territories already established (Caéhel & Harris, 1998). |

1.2.2.3. The small spinal canal

As reported by McLarnon (1993) in her description of the spinal canal of WT-15000

specimen, the vertebral column shows the normal pattern of curvature found in modem humans,
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with the upper part of the back convex and the lower part concave when viewed from behind.
However, the spinal canal is relatively small (i.e., the large central opening of the neural channels
for the passage of the spinal cord), particularly in the thoracic region. In moedem humans, this
thoracic enlargement is correlated with an il;crease in the amount of .gray matter in the spinal cord.
Gray matter contains nerve c;all bodie; as well as ncrvé fibers. Its abundance in the cord at the
thoracic region indicates motor activity in the intercostal muscles, which create movements of the
rib cage, or in the anterior abdominal wall musculature. A pfobable explanation for this
enlargemeﬁt is thought to increased control over these muscles for bipedal walking and running. In
addition, Calvin (1993) has argued that this enlargement could have coﬁtributed towards a
stabilization of the thorax and abdomen for throwing, a hypothesis also advanced by O’Brien

(1983) regarding a potential function for the Acheulean handaxes.
1.2.2.4, The iliac pillar

In a study published in 1993, Rader and Peters reviewed the extreme hypertrophy of the
iliac pillar of earlier Homo erectus (OH 28). This fact, together with the description of the limb
proportions described above suggest a very robust upper part of the illium, where important muscle
groups -- used for bipedalism and powerfully executed behavior - are attached. When compared to
contemporary Homo sapiens sapiens, this pattern seems to suggest that this is a rare situation
among modern individuals, and that this trait may have evolved through developmental growth,

rather than phylogeny.
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1.2.2.5 Indication of secondary altriciality?

When compared to anatomical modern humans, Homo erectus is characterized by a long
fcrﬁdral neck (e.g., Kennedy, 1983, McHenry, 1991, Ruff & Walker, 1993). This characteristic
fcatuir'.e of early Homo lower limb morphology has becn'attributcd to an increase of the
mediolateral bending strength of the diaphysis (Ruff, 1995). Together with the specific
charactcristics. of the lo.wer pelvis (M-L broad and A-P narrow) presented by these hominids, the
evidence suggests that the principal differences in lower limb morphology of early Homo may be
attributed to obstetric probl;sms. In fact, the evidence seems to ir;dicatc that the birth mec-hanisms
of early hominids were nonrotational (see also Tague & Lovejoy, 1986, Ruff, 1995); this factor
may have placed a constraint on the newbom cranial capacity. All these lines of evidence,
together with the brain increase present among these taxa specimens support the idea of Homo

erectus as being secondarily altricial.

Ensuing, from the physical evidence available, the emergent picture of Homo erectus
presents this spccimén as a powerful animal, heavily muscled (see Fig. 1.2.2). The physical
strength would have allowed performing heavy-duty activities, which would have included
preparation of large cores to knap handaxes; and cleavers. Regarding the species’ cognitive
potential, besides the notable enlargement of the brain capacity, some insights regarding the
development of Homo erectus mental c'apaciiies will be assessed and discussed from the

archaeological record.
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'Fig. 1.2.2 Homo erectus is normally pictured as a brutish male specimen
clutching his handaxe...(adapted from Brace, 1991)
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Fig. 1.3.1 Southern Mozambigue: Area of research (::) for the purposes of this dissertation
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1.3 THE ACHEULEAN IN SOUTHERN MOZAMBIQUE

Havihg set the framework for the emergence of the study of the Acheulean period and its
potential manufacturers, I will introduce briefly the main topic to be addressed :in this
dissertation, the earlier evidence of hominid presencé in southern Mozambique, through the
study of the Acheulean assemblages (see Fig. 1.3.1. identifying the study area in the context of ‘

Southeastern Africa).
1.3.1 Brief introduction to the dissertation goals

Less than 10 years.ago the vast majority of comprehensive overviews regarding the
Early Stone Age of Africa would have left out a vast region, where Mozambique is located
(Morais, 1984, Meneses, 1988, 1989). Indeed, the current state of knowledge of the Stone Age
archaeology in Mozambique is poor, particularly when viewed in the context of the state of
Stone Age studies elsewhere in South and Eastern Africa (see, for example, Clark, 1967, 1981,
Deacon, 1990, Gowlett, 1990, Kuman, 1996, 1998, Meneses, 1996). Thus, a basic goal of my

dissertation has been to generate information as well as to propose interpretations in a broad

context that may encourage and provide a basis for the future development of ESA studies in this

relatively neglected area.

Following the re-examination of what is known on the Acheulean (discussed in the first
two chapters of this dissertation), Chapters III and IV discuss the evolution of the landscape
where the research occurred in southern Mozambique.

In terms of study area, this work is based primarily on the current results of my research

developed in the study area -- the Umbeluzi-Tembe-Changalane region from 1993 through 1997.
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See Fig. 1.3.2 representing the surveyed area and the sites excavated in southern
Mozambique for the purposes of this dissertation.

The research area serves as a transect through the major ecological zones of this part of
southern Africa, from regions of about 600 meters above sea level (a.s.l.) down to sea-level. The
ch;Jice of rivers to act as the northern and southeastem fieldwork boundaries was to a certain extent
arbitrary. Thus, the Umbeluzi River and its tributaries define the northern boundary of the
surveyed region. To the west there are a series of N-S oriented ridges and hills, the Pequenos and
Grandes Libombos (in southern Mozambique the former reaches about 200 meters a.s.]., and the
latter some 500-600 meters a.s.l.). The southeastern boundary is represented by the basin of the
Tembe River and its affluent, the Changalane River. In terms of area, the portion of Maputo

province under research covers approximately 100 square kilometers.

While there are still no absolute dates for the sites, the geochronographic scheme has in
fact extended the chronology of human settlement in this part of the African continent back into
earlier-mid Pleistocene. Prior archacological surveys and field reports on the lithic assemblages
recovered from the alluvial terraces of southern Mozambique were mainly focused on describing
the most diagnostic pieces - handaxes and cleavers -- for chronological purposes (e.g., Dias, 1947,
1948, Barradas, 1952, Alberto, 1958). In addition, for years, people kept collecting and studying :
key Acheulean artifacts by means of an unconsciously prejudiced selectivity. In fact, one clearly
observes that although the analysis of the artifacts is present in all the studies undertaken of the
Acheulean period in Southern Africa, the linkage bt;hvccn typology(ies) and inferences is quite
poorly articulated.

Therefore, the next chapter of this dissertation will present an historical overview of the

research performed on the Acheulean period in Southern Africa. It will also include the study of




several Acheulean assemblagés from South African sites, which constituted the “anchor”

sequence used in Southern African ESA up to now,

The scope of ihe survéy dorie on the current status of th-e Acheulean research suggested
that, in order to bring some meaning to the interpretation of some of the patterns present in the
Achetilean collections excavated in éouthcm Mozambique (which will be described in Chapter V),
a new methodological approach had to be devcioped.

In this dissertation the methodological approach used for the study of the Acheulean,
while focusing on technological complexity as represented by the archaeological assemblages,
requires the evaluatioh of several lines of evidence, in order to understand the southern
Mozambigue record during the Acheulean period. Besides the archaeological data from the area,
several lines of evidence were taken into consideration, such as actualistic studies on modern
landscapes, used to ¢laborate and test the hypéthesis developed for this research project (the full
evaluatiop of the actualistic studies and its interpretation will be presented in Chapters V1, VII and

L

1% 11) T
1.3.2. Some rhethodological aspects of this research

* Briefly, this section focuses on a new methodological- approach used to resume the study
of the Acheulean in southern Mozambique.
The main problem addressed in this dissértation is related to the poss{biliiy of ass'e's'sing
the Acheulean as a new archaeological period rooted in the increase of the level of iechnolégical

complexity if compared to the previous, Oldowan period.
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If among lithic archaeologists there is generally assumed that that the Acheulean —as a
whole new cultural period — is characterized by the emergence of large bifacial tools (i.e.,
handaxes and cleavers —e.g., Leakey, 1971, 1975, Isaac, 1977), very few researchers take into
consideratipn the distinctconceptual procedures and technologicél strategies at place in the
manufacture and utilization of these lithic pieces (e.g., Texier & Roche, 1995a, Roche & Texier,
1996). Indce;i, as previously reported, the increasing refinement of a morphological trait —
bifacial flaking — is generally presented as the most important element reflecting the refinement
of the technological skills of the Acheulean lithic tool manufacturers (e.g., Crompton & Go;vlctt,
1993, Callow, 1994, Mc Pherron, 1997, Saragusti et al., 1998, Gamble, 1998).

However, are the lithic form tools characteristic of the Acheulean, transmitting the
message that a new stage of technological complexity was emerging early on, instead of just
observing a steady “evolution” of the flaking skills? While there is now a growing literature
oriented explicitly to the subject of technology from a perspective of form transformation (e.g.,
Wynn & Tierson, 1990, Mc Pherron, 1997, Toth, 1997), the number of studies expressly
concerned with the innovative character of the Acheulean in terms of technology is grossly
underreported. Over the past 20-30 years, several of the discussions about the Acheulean
technology became very reductionist and hyperfunctional, a trend which seems to perpetuate
some of the worst excesses of the functional determinism of the New Archaeology in the 1960°s
and early 1970’s (e.g., Young & Bonischen, 1984, Flenni'ken, 1985, Dibble, 1987, Torrence,
1989). While developing the methodological e_xpproach used in this study. I have tried to set it
back to the human framework by emphasizing the role of social mechanisms in the formation
and development of technological patterns, rather than as the product of virtual automatons
reacting almost instinctively to e;ny form of challenge or opportunity presented by the
environment {e.g., Barton, 1988, 1990, Binfor'.d, 1979, 1989, Kuhn, 1996), and thus bringing

back individuals and their behaviors into the realms of interpretation.
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From the standpoint of lithic production and usé, the ‘Acheulean éncloses significant
technological achievements, which are reflected in: |
o The increasingly use of large flakes as blanks to produce tool forms (e.g., Riet Lowe,
1945; Tixier; 1956, Leakey, 1971);
""e’ The emérgénce of tools rﬁanufgctﬂred‘lisin'g blanks knapped as predetermined forms,
" which are a reflex of a deeper tactical and planning depth (e.g., Dauvois, 1981,
* Roche & Texier, 1991, 1996, Febiot-Augustins, 1993, Mithen, 1994, Texier &
Roche, 1995a).

" The production of handaxes became largely possible due to the eri)ergence'of soft
hammer direct pércussion (associated with the presence of hard hammer percussion technique),
as a new technological breakthrough. In fact, as the replicative programi carried out for this
disseriation demonstrated, the use of a soft hammer allows to manufacture large stone tool forms
with a lessrisk of destioying them; at the same time, it also assures a better control over the
prodiction sequence.

As'several authors have argued, when dealing with the archaedlogical record one is
litited not so much by the nature of the archaeological récord as by our lack of principles for
relating archaeological remains to past human behavior (€.g., Fritz & Plog, 1970, Binford, 1972,

‘ 1977‘,A‘Sione, 1981, Hanen & Kelley, 1989_). Just as artifacts tend to reflect more than one
cofnponent of a cultiral system, each component of a cultural system should be reflected in
various material remains. The methodological strategy for obtaining information is based ‘on the

interpretation of distinct sources of evidence “captured” by a tool (see, for example, Fritz, 1972,

Stone, 1981, Leroi-Gourhan, 1982).
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When studying tool forms, three aspects of evidence are normally used:

a) The direct, documentary evidence, which relates to the description of the tool form
per se,

b) The indirect evidences — such as the traces left on the tool during the manufacture
and use stages — help the interpretive process, providing arguments about the
development of the technological complexity during the Early Stone Agc: ‘These
evidences can only be traced down by means of comparative evaluatic;ns of
actualistic data against the archaeclogical record.

¢} The circumstantial evidence, as for example, such as data from paleocnvironmeﬁtal
contexts that may bring some shed about the reasons why certain tool forms are
found associated with specific environm;antai settings.

While the first aspect remains predominately descriptive, the last two ones require the
development of interpretive strategies, so that the data generated (both from excavations and
from replicative, actualistic studies) will support conclusions about the past phenomena. This is
possible using 2 methodological framework based on the study of lithic toots from the standpoint
of a chaine opératoire. From the point of view of the concept of chaine opératoire, a lithic piece
is studied with the aim of understanding not only the levels of tccﬁnological complexity involved
in its production, but also foreseeing its potential function framed in a specific landscape unit
where its was found (vs. Speth & Johnson, 1976, Dunnell, 1978). This sort of retro analysis
requires the comparative evaluation of replicative assemblages, reconstructing in a background
sense, the stages through which each specific tool form when through, both in terms of
production and use. Although one cannot go back in time, using this approach it becomes
possible to perform a series of logically connected actions, from the direct evidences available —
i.e., the lithic record -- until assessing the probable initial goals of the toolmaker. An important

advance of this approach lies in the information recovered through knapping replicative
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experiments, combined with theoretical development of a model of interpretation of the
technological behavior reflected in each assemblage. Assuming the general principle of »
uniformitarism, past ﬁhenorﬁena can not be considered different in nature or in their

interpretation from present phenomena just because they occurred in the past. '

oy

The fact that several researchers keep their faith in the use of morphological diagnostic

criteria — the bifacial work -- for the study of handaxes clearly indicates that they did not grasp

MR

-

the real meaning of the techniological complexity emerging with the Acheulean (e.g., Barral &

Sithone, 1981, Schick, 1992, Crompton & Gowlett, 1993, Callow, 1994, Clark, 1994, Toth, 1997,

Gamble, 1998). On a methodological ground, one of the plirposes of the research accomplished

for this dissertation was to develop a sound argument, which would challenge the widely
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‘accepted conceptual interpretation. Hence, by rejecting the equivalence of soft and hard hammer

direct percussion technique in the manufacture of similar handaxes (as specific tool forms),

oL o

~ assembled that there was a neat difference — in terms of production strategies and its

]

R

accomplishment - in the érﬁhaeological record. In terms of statistical logic what I did was to

1 teny

support an alternate hypothesis indirectly (i.e., that there was another element besides stone
involved in the manufacture of handaxes). The values obtained were then compared to the
archaeological information (i.e., to the expected data) retrieved by means of experimentai data
(see also Fritz & Plog,'l970,' Murray & Walker, 1988, Wylie, 1993, Stewart, 1997). Therefore, 1
was able to reject the wide accepted hypothesis, confirming the presence of soft hammer
percussion technique (and hence, the existence of long gone, “invisible” percussors) in the

" Acheulean record from Southeastern Affica (including southern Mozambique).

In the next sthge of my research I was aiming at identif)‘(ing secure evidences on

handaxes régatding the presence of a soft hammer percussion in the Acheulean of Southeastern
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Africa. The crucial problem is that most of the information regarding the question of
technological innovation in the Acheulean — such as a consistence use of soft hammers made of
softcl:r, biotic raw materials -- remains directly invisible in the archaeological record. In fact,
althoggh the presence of soft hammer percussor is mentioned throughout the available literature
on the Acheulean period, it becomes evident that no secure. criteria have been developed to
support this assumption (e.g., Coutier, 1931, Cabrol & Coutier, 1931, Knowles, 1953, Crabtree, )
1967b, 1970, Sollberger, 1968, Bradley, 1978, Wenban-Smith, 1981, Chnuma & Bergman, 1982,
Hayden, 1987, Inizian et al., 1992, Texier, 1996, Toth, 1997). Indeed, because biotic raw materials
decays very rapidly once it enters the realms of the paleo record, the identification of criteria has
to be based on the data collected from a sound actualistic study. Here, the main concern was to
develop a methodological strategy to link the supposition (i.e., the presence of a soft hammer
percussion technique) and the evidence proffered in the archaeological record (i.e., to be able to
identify the effector, or at least the effects it left on the tools produce with its support).
Experimentally speaking, it is possible to verify the assumption that a cause — soft
hammer ~ succeeded in developing a particular effect on the stone being flaked. This is so
because one can directly observe the effect (and effector) after the cause occurred. Direct
observation determined the existence of a causal connection between two kinds of events. By
means c)lf analogical reasoning (e.g., Ascher, 1961, Carloye, 1971, Leatherdale, 1974, Murray &
Walker, 1988, Gifford-Gonzalez, 1991), one is able to the compare the data resulted from
experimental work with the archaeological record, as a means of retracing past information. The
hypothesis of African ironwoods being used as soft hammer percussors during the Acheulean of
southern Mozahbique was presented as the most parsimonious explanation for the phenomena
observed. Indeed, the handaxe replicative project carried on using locally available biotic and
abiotic raw materials supplied the adequate evidence, which allowed to formulate the existence

of a direct relationship between the cause and the effect/effector. In the case under research ~

LY
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Acheulean handaxes -- what was being tested was not whether the'effect occurred, but whether if
tl;e cause (soft hammer) occurred, the effect occurred. Here, the cause représents the determining
principle which “explains” the observed phenomena (i.e., for the case of a handaxe, the

_ smot;t_-hcr, and more even surface of the lithic-piéce). By statistically evaluating the more
meaningful evidences obécwcd on the surface of the cxperimentally produced handaxes, T was

, able to '.assess criteria, which proved t;:) be consistent iﬁ distinguishing hard- from soft-hammer ‘

. percussion technique (that is, that would unambiguously accommodate the range of variability

observed) and finally replicable and testable against the archaeological récord (that is, the set of

rules identified are as free from subjectivity as possible).

Since the hypothesis being evaluated involved a relation between two events, a logical
outcome was to extend the actualistic studies to search for the sources of raw materials to be

used as soft hammers. The systematic experimental work performed clearly indicated that the
hapdaxe chaine opératoire requires, in terms of technology, the presence of soft hammers; '
probably made of locally available ironwoods. It also indicates that some of the tool forms
cmergi‘ng with the Acheulean are most probably connected with woodwork activities, as I will be
discussing in Chapters, VI, VII and VIII. This partially explains the ecological approach applied

in this dissertation. The studies performed in southern Mozambique suggest that in terms of

lithic c!laines opératoires (assuming that a Fool is crafted in order to fulfill a specific functional
goal - see Pelegri_n-et al., 1988, Edmonds, 1990), during the Acheulean period several episodes

had to be linked together in terms of spatial and temporal sequential actions, so that survival

could be possible. The spatial scale of analysis used here (from locale to region) picturesa
periodic, seasonal use of the resources for the-area (i.¢., seasonal behavior) due to the presehcc of °

specific affordances in distinct environmental settings. The interpretative models derived from

actualistic studies, and established while evaluating the probable sequence of production and use
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of some Acheulean tool forms, were then applied to the archacological data, as a means of
testing their interpretive adequacy.

Up to now, several researches (e.g., Binford, 1985, Gamble, 1995) have been arguing
that Acheulean hominid behavior, in terms of artifact production, portrays a predominance of
expedient technology (e.g., Binford, 1977; 1979), lacking or showing only a very incipient
development of the symbolic organilzation of technology and culture (see also Gowlett, 1984,
1936, Wynn, 1995, 1996). In terms of adaptation, the ecological framework of the technological
development becomes the more important analytical instrument for understanding the
contingencies at a specific place. This point will be addressed latter in this dissertation {with a
special emphasis on Chapter VIII}, taking into consideration the information available in terms
of archaeological data from southern Mozambique, and surrounding areas, their use of
environmental resources and the use of environments in general (seasonality, etc.).

The study of the Acheulean patterns of resource utilization will be used to demonstrate that
in terms of lithic production, use and discharge (i.e., the whole chaine operatoire) several episodic
scenes occurred linked sequentially, so that survival could take place. Hence the need of an
ecological approach, where several lines of information, namely:

¢ behavioral generalities observed among contemporary foragers,

* experimental replication of lithic material,

» and the evaluation of the contemporary ecological setting of Southern Africa,
are used as the framework of reference and analysis to build up meaningful assumptions against
which the archaeological data from southern Mozambique and South-eastemn Africa in a broader
scale is evaluated and tested. Except where specific reference is made to differences before
European and Bantu (agro-pastoralistic) occupation of the area, as in sections dealing with fauna
and flora, the present-day situation is regarded as being of direct relevance to the geographical area

under research.

|
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The suggested hypothesis would have to be tested against the archaedlogical data and

paleoecological setting to be dcvc]dped for the study area in southern Mozambique.
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1.4 CONCLUSION

When analyzing the contemporary situation of the Stone Age research in Afica, it is
noticeable the advance attained in the last 20-30 years, if compared to the previous
interpretations of the archaeological past of the region. The coordination between archaeology
and other sciences, such as physics, chemistry, botany, paleoecology, etc., have opened new
perspectives for a better understanding of the Early Stone Age, and more specifically, to the
understanding of the Acheulean period.

The surveys performed both in the field, in the laboratories of Mozambique and South
Africa, and in libraries revealed not only the intensity of the search, but also laid bare a site data
base formed through more than a century of (mostly) unsystematic activities by amateurs and
professionals. The vast majority of the lithic assemblages were not found on primary or next to
primary context; it is almost impossible to identify the context and homogeneity of surface
collections. Generally, no field notes are available, only short filed reports or brief publications
providing few, if any, contextual and behaviora! information. More recently, the studies have
been concentrated on the already discovered sites and the material recovered.

Another problematic factor for the study of the Acheulean in Southern Africa is related
to absence of absolute dating material. In fact, in the East African Rift region, the specific
conditions present allow the use of different radiochronologic or geomagnetic method for dating
the sites (Alimen, 1977). Also, several locations in East Africa, such as Olduvai Gorge, present a
long stratigraphic record, illustrating a long record of human occupation. In Southern Africa,
however, there is no single Acheulean locality, which has yielded a long sequence of stratified
deposits. Therefore, the dating questions have been established essentially through

biostratigraphic correlation with East African sites yielding faunal assemblages. Here, the use of



relative dating is complicated by the fact that only a very few Acheulean sites have faunal
materiz;l found in good, minimally disturbed contexts.

If one adds to this sequence of critical issues_ the fact that the Acheulean is mostly based
ona biésed, selective set of early collections and excavations which gave rise to a definition that
-has been pe@ctuated throughout most of the publications, one realizes that a new approach has
;0 be applied in o??aer to reconstruct even a limited part of the behavior of the Acheulean
hdminids. Most of the recent trends tqwards the re-est-ablishment (e.g., Toth, 1982, Jones, 1996)
of a technological analysig have been performed basically to reinforce and reaffirm the original
typological “definition”, creating a vicious circle in which many archaeologists are still caught.
- Thus, the concept of Acheulean remains quite imprecise and subj.cct to several controversies
(e.g., Mason, 1961, Leakey, 1975, Schick & Toth, 1993, Roche ‘& Texier, 1996, Leakey & Roe,
1994, ‘Gowlctt, 1997, Toth, 1997) regarding not only the mcaning_ of the diaghostic tools of the
Acheulean, but also broader issues, related to the development of cognitive .capacities of the
_. hominids who produced and used these artifacts.

With this framework in mind, I decided to pursue a technological approach to the study
of the lithic Acheulean assemblages from southern Mozambique: The archaeological materials
contained in the sedimentological levels defined as of Middle Pleistocéne are clearly time-
averaged palimpsests (see Stern, 1994). Therefore, I decide to undertake a regional and long-
term approach to the analysis of the behavioral ecology of the Middle Pleistocene record based
on predictions drawn from actualistic data. The archaeological record allowed the identification
of some aspects of complexity of Acheulean hominids, not just immediately about tool use, but
also about tool production and the complex framework of planning and tactical depth associated
with it. Although the data obtained are still insufficient to draw wide conclusions regarding the
character of the Acheulean in the area, a new rﬁthodologic;al ground was established. Clearly,

only through a complex study involving a combination of experimental and functional data, to be
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compared against the archaeological data, will it be possible to develop models of behavior of

the manufacturers and users of the prehistoric artifacts who settied southern Mozambique during

the Middle Pleistocene. .
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CHAFPTER Il - THE REGIONAL CONTEXT OF THE ACHEULEAN IN SOUTHERN AFRICA

. PR e W, AN T

2.1 THE HISTORY OF ARCHAEOLOGICAL RESEARCH (ESA) IN SOUTHERN AFRICA

2.1.1 Introduction

In order to understand the research issues raised in this dissertation conceming the study
of the Early Stone Age in southern Mozambique, the histdry of Stone Age research in Southern
Africa should be chronicled, with all the inherent problematic issues associated with the
investigation of this early period of human past.

The Early Stone Age of Southeastern Africa comprises one of the longest archaeological
rcc.ords for human activities of over two million years. This period encompasses two main

industrial complexes: the Oldowan and the Acheulean.

In Southern Mozambique, the archaeological research ‘began as a follow up to emerging
studies of lithic and early hominid studies in Southeastern Africa. Initially, the overriding goal of
-the people searching for “stone tools”, was simply to collect and record the range of artifacts
found ata specific spot and to compare the finds within the geo-archaeological framework
: developc_d for the assemblages from the neighboring regions (e.g., Dias, 1948, Barradas, 1948,
1'95.5b,_ 1§563, 195615, Alberto, 1958). The main point of reference, however, soon became South
. Africa, where the knowiedgc of Stone Age archaeology was established by the pioneer work of
researchers such as Riet Lowe, Goodwin, Sohnge amongst others. Their basic work, yielding
information about the stratigraphy and the broad sequence of the main prehistoric periods based
on typological studies, is still in use in the region today.

Because Mozambican Stone Age archaeology has been for long integrated in the
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theoretical and methodological framework developed for South Africa, I decided to include in
my dissertation the analysis of some Acheulean assemblages from the Vaal River area. These
sites, their context and the stone artifact assemblages will be discussed in more detail in this
chapte'r.' However, it is not the purpose of my dissertation to undertake a comprehensive review
of the Acheulean Complex from Southeastern Africa. Here, I’ only describe in general the Early
Stone Age (ESA) for Southern Africa, together with a more detailed description of the sites and
the data used to contextualize Mozambique in the regional archaeological setting. The aim is to
correlate and integrate the Mozambican Acheulean sites within the broad geo-archaeological

framework established for the ESA of Southeastern Africa.
2.1.2 The correlations with South Africa

Although occasional referénces testify to the richness of the archaeological past in
southern Mozambique, very little was accorr;plished, in terms of stone age studies, prior to the
1940’s. Until then, as already stated, the goal of the earliest collectors of lithic artifacts was to
discover the limits of the spatial and temporal distribution of Stone Age artifacts in the area, and
to speculate about who had made them (e.g., Peringuey, 1912, Wayland, 1914, Santos Junior,
1940, Smuts Jr., 1945).

A critical point in the development of the research in southern Mozambique was the visit
of Breuil and Riet Lowe to the country in the 1940°s (Breuil & Riet Lowe, 1944, Breuil, 1959).
Several visits were made to areas known to yield rich artifact deposits. Part of the visit included
a survey of the Umbeluzi River terraces, where several sites containing handaxes were observed
and compared to the ones already known in the Vaal River area. From this time on,
archaeological studies of the region of the Sul do Save became integrated in the geo-

archaeological sequence established for the Transvaal.
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h Accordingly, the system for analyzing lithic artifacts and assemblages practicéd in
southemn Mozambi(iue is based on that one developed for the Vaal River lithic sequence "
{(Goodwin & Riet Lowe, 1929, Alberto, 1958). For the next decades researchers focused on the
ESA of Mozambique were interested in describing the temporal relationships and regional
variability of the lithic industries (e.g., Alberto, 1951, 1958, Barradas, 1955b, 1956b, 1961a,
1963b?—.. Because Mozambican archaeology still lacked a long and securely:dated archaeological
or a detailed geochronological framework, the collectors turned, once again, to using diagnostic
artifacts as “fossil directeurs” (e.g., Barradas, 1965, Senna-Martinez, 1968b, Beernardt, 1987).
This clearly reflects the bias in the cultural interpretation derived from the use of handaxes as
cultural and temporal indicators. Hence the rationale in Mozambique for studying the Acheulean
toolkit in more detail. Still, my study is focused on the study of handaxes and cleavers, 56 that
the analysis of other components of the Acheulean assemblages (such as bolas, cores, picks,

small flakes tools) is still incomplete.

In order to rectify the imbalance of having the Acheulean defined only on the basis of
“fossil directeurs”, more relcent studies in Southern Africa have bl*.en defining the Acheulean asa
techno- or industrial complex, rather than a culture (Clarke, 1968). Hence, the Acheulean could
include for different cultures, groups and traditions of people that used different tools for different
activities or not, dépending on the enyiror;ment in which they lived at a given time (lsaac, 1982,
1986, lCl.e.\rk,‘ 1994). The Industrial Coml.)lex of the Acheule;an {Mode II technology — see Clark,
1977) can be broken into industries, whichl sometimes receive loca.l names (¢.g., Fauresmith in
South Africa, or the Sangoan in Southern-central Africa). This indicates that the Industry contains a

group of assemblages or sites which have a certain amount of technical and typological features in
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common in a recurrent association, but due to the presence of a more general prehistoric

framework, are restricted to a specific environment and time period (Clark, 1974).

Table 2.1.1 Simplified summary of the terms used for the ESA in Southern Africa

Possible Main terms used Other terms used
dates
MSA 170-200 Kya
Sangoan
200 Kya Late (Upper) Fauresmith
Acheulean Acheulean-Levallois  Stellenbosch
(South Africa)
Acheulean 700 Kya Middle Acheulean Chelles-Acheul
Chellean (East Africa)
Abbevillian
1.4 Mya Lower (Early)
Acheulean Hope Fountain
' Acheulian type B
{East Africa)
Karari Industry
East Africa)
Developed Oldowan
Oldowan Pebble-tool
2.5 Mya pre-Acheulean
Kafuan

2.1.3 The Vaal River stratigraphy and dating

The understanding of the Stone Age archaeology in Southern Africa is closely related, in
its early history, with the development of the archaeology and geology of the Vaal River area.
The discovery of artifacts and fossils along the Vaal began during the diamond rush in the late
1800s, and continues to the present. The enormous empirical work carried on by several
researchers along the Vaal River area was aimed primarily at constructing a time-space

framework for the region (Goodwin, 1928a, Schnge et al., 1937, Cooke, 1949, Riet Lowe;



1952a).

Goodwin and Riet-Lowe published the initial synthesis in 1929: Their main goal was to
study the distribution of the Stone Age cultures in Southern Africa in relation to geography and
clitﬁate. The model established by Goodwin and Riet Lowe incorporated both technological and
environmental changt_:s to explain changes through time. For very long, this scheme, which
underwent successive changes, became the sole relative dating scheme available in the region.

The next important stage in the study of this area was to integrate the lithic industries
identified in the region within the broader schcmc? of Non'hem 'Hemispher-c glacials and Af‘lrican
pluvials. As mentiongd in C_hapter one, the four pluvials that Leakey (1929) had idgntiﬁed from
geolog;cal cicposits in Eastern Afri;:a where added to the scheme, as a relative dating tool. Asa
result, the Vaal River gravel terrace deposits were mapped and interpreted, and placed within the
pluvial model. The lithic assemblages, each of them patterning some technological difference in
successive river térraces, were placed into a relative dating framework that was linked both to
sea-level fluctuations and pluvial sequences from Eastern Africa (Sohnge et al., 1937). Although
a general geo-ar‘chaéql(_)gic'a_l sequence was established within a regional geologfcal framework,
there was no secure dating available. The only additional source of information was the
description of fossil mammals published by Cooke in 1949. A final systeniatic version of the

geo-archaeological sequence of the Vaal River was suggested by Riet Lowe, in the early 1950’s

(see Table 2.1.2).
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Table 2.1.2 Vaal River area: the Acheulean sequence

Geological event

Industry

Context

Redistributed red sands

Youngest gravels (present
bed of tributary streams)

Downcutting of river and
deposition of younger
gravels III (present bed)

Calcification of silts

Deposition of silts

Fauresmith 111

Fauresmith II

Fauresmith 1

Sterile ()

Sterile (7)

Surface collections from sands

Surface collections from
stream floor

Samples from surface of
calcified silt

Current bedded sands ' Chelles-Acheul V Artifacts from surface and spoil
Younger gravels IIB Chelles-Acheul IV Abraded and fresh artifacts from
gravels, spoils and gully floors
Younger gravels IIA (6 m Chelles-Acheul IIl  Abraded and fresh artifacts from
bench) gravels, spoils and gully floors
Younger gravels I (12 m Chelles-Acheul I Abraded specimens from gravel
bench) exposures and digging spoils

Redistributed red sands over

the older gravels

Older gravels derived from
basal older gravels to form

hill wash (60-150 m bench)

Calcified Red sands

Sterile

Chelles-Acheul 1
and
mixed Oldowan?

Sterile

Basal older gravels deposited Oldowan?

Specimens from surface and
gravels

Artifacts collected from calcrete
matrix
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(adapted from Riet Lowe, 1952a; see also Fig. 2.1.1 presenting a cross-section of the Vaal River area)

However, this system soon came under serious scrutiny when the pluvial scheme was

discredited (Cooke, 1957, Flint, 1959a, 1959b; see also Chapter I}. Further work carried on along
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Fig. 2.1.1 Schematic stratigraphy of the ancient alluvia of the Lower Vaal River (after Helgren, 1980)
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Fig. 2.1.2 Cross-section of the Vaal River area at Riverview Estates (adapted from Riet Lowe, 1952a). Not to scale.
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the alluvial deposits posed several objections to both the archaeological sequence (Mason,

1962a) and depositional model (Partridge & Brink, 1967, Butzer et al., 1973).

~ More recent geological investigation of the Vaal River (Butzer et al., 1973, Helgren,
19??;; 1978, 1979, 1980) led té the expansion of the s&atigraphic framework of the Plio-
Plcis:occne. The work of these rescarchers let to a major re-examination of the alluvial sequence
an& produced new, regional lithostratigraphic units. Initially, the main gravels deposits of the
Vaal River were labeled Older, Younger and Youngest, with the Acheulean artifacts found in the
latter aggregations of the Younger gravels and overlying calcified sand with a predominately
Middle Pleistocene fauna. The Fauresmith (normally accepted as the final stage of the Later
Acheulcan) was defined from finds in the surface of callciﬁed sands and in the Youngest Gravels
of the Vaal River tributaries (i—lelgren, 1979). With the re-evaluation of the stratigraphic record,
- new subdivisions were introduced in the Younger Gravels (with a thickness ranging from twelve
- 1022 meters), dated to Middle Pleistocene age (by fossil fauna). Thus, the Younger Gravels
consi;ts of three separate depositional units, being dominated by coarse textures and high-energy
sedimentary structures (Helgren, 1977). This Riverton Formation (see Fig. 2.1.1), post-dating the
Younger gravels, is composed predominately of fine-grained sediments (Butzer et'al., 1973).
. Acheulean artifacts oc_c:u‘r throughout the’Youﬁgcr Gravels and Member 1 of the Riverton
Formation whereas the archaeological remains found through the m_iddle-uppcr part of the
Riverton unit have been attributed to the MSA (Helgren, 1978, 1980) (see Fig. 2.1.2 representing

- the schematic stratigraphy of the ancient alluvia of the Lower Vaal River).

The complex nature of the sequence, together with the absence of sites securely
. identified as in situ and yielding fossil fauna that might be used for developing a biostratigraphic

sequence (Helgren, 1980), posed again a pertinent question -- how to date the Early Stone Age in
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Southern Africa? In East Africa the chronometric revolution triggered by the application of new
dating techniques to specific episodes of volcanic activity led to the establishment of a secure
geological framework (e.g., Hay, 1976, Brown, 1994). In Southern Africa, however, tl‘w absence
of volcanic strata in the Plio-Pleistocene record restricted the dating possibilities essentially to

biostratigraphy (for the fossil bearing sites, which are very few) and typological analysis of the

lithic assemblages.

2.1.4 Other options for dating the ESA in Southern Africa
2.1.4.1 The typological approach

2.1.4.1.1 The use of handaxes as “fossil directeurs”

Since the Vaal River scheme posed so many problems, some other approaches were put
to use. In relation to the Acheulean, the geo-archaeological scheme developed for the Vaal River
included the assumption that, an “evolutive pattern” was present through the sequence, in terms
of the techniques used to prepare handaxes (Goodwin, 1928a, 1933, 1946, 1958). The technique
of the earlier period (then referred to as Chellean-Acheul or still Abbevillian) resulted in the
production of bifacial forms, roughly trimmed using nodules or blocks of raw material as blanks
for its manufacture. The striking of alternate faces was repeated until the desired symmetry and
form was achieved. This knapping procedure resulted in crudely flaked handaxes, with sinuous,
jagged edges. The next stage suggested already the presence of more delicate blows, struck to
give a more perfectly modeled tool. The Acheulean phase would seem to have appeared a new
technical method — the use of a soft (wood?) hammer instead of a hard-stone hammer for
removing the unwanted spalls in the process. This new tool seems to have produced a flatter side
profile, a result due in all probability to the greater “follow through” of a blow struck with wood

hammer. However, for Goodwin (1933), this represented only a considerable fining of the
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original technique, but no further advance in-methods until the close of the Acheulean.

.+ Asone clearly tl)bser'ves; Goodwin's system of “anifact'evolution” is a good example of
foﬁnal typology (established on the basis of some techr!ological criteria), with supposed -
chrono}ogical value. Several researchers working in the area .Iater used the assumption that

reduction in size and increase in refinement in shape were good chronological indicators. Among -

P

them, one should refer the work of R, Mason on the Transvaal Stone Age. Through the use of

statistical tcchniqucs, Mason (1962a, 1967b, 1967b, 1975) tried to quantify changes through

St

time. His work constitutes a clear example of an attemﬁt to establish a technology-based

S T

- {avoiding the functional approach) culture-stratigraphic framework for the Stone Age in South
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If in the early 1940’s Riet Lowe (1945} would stress the need for a technological -
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analysis, the strict morphological analysis of the Acheulean assemblages initiated essentially
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with Goodwin would set the tone on the form, on the type of artifact recovered at a specific site.

- The assumption that similarity of form implies a similar production sequence is implicitly -
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inherent to formal typologies in cultural interpretation. As a result, alter on, handaxes and

_cleavers were lumped together under the same category of “bifaces”, based on the sharing of a

.oy
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single morphological characteristic — the bifacial flaking of the piece. Further on, the emphasis
would be placed upon the study of an artifact pcrcei.vcd as an end product, ignoring the ~
procedures uscci for its manufacture. Hence, it became impossible to detect any alteration on
technological behavior, within the compared archaeological units. This approach would be
widely used by scholars working in the region, who would rather use the generalistic term’of
“biface” when referr;'ng to the bifacially knapped pieces present in Acheulean assemblages (e.g.,
Leakey, 1971, 1994, Callow, 1994).. The vagueness of the morphological description of the
Acheulean diagnostic tools gave rise to several debates over the industrial affinity of several

archaeological assemblages. Due to the presence of handaxes, Mason (1962a, 1962b) defined the
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assemblages from Member 5 of Sterkfontein as of the early Acheulean, but Leakey (1970)
attributed it to the “Developed Oldowan B”. The Acheulean is distinguished from the Oldowan
primarily by the addition of bifacially worked artifacts (handaxes, cleavers, picks), which still
are regarded by several researchers as a logical outgrowth ;)f the Oldowan bifacially trimmed
choppers (e.g., Hayden, 1987, Isaac, 1989). Oldowan choppers and other flake artifacts usually
continue alongside handaxes at Acheulean sites, and assemblages in which Oldowan types
heavily outnumber bifacial artifacts have sometimes been attributedl to a separate “Developed
Oldowan B” tradition (Leakey, 1971, 1975). The “Developed Oldowan A" is typically described
as an early variant of the Oldowan, without the presence of “bifaces”. Mary Leakey later
introduced a quantitative indicator to distinguish the Acheulean from the “Developed Oldowan
B” based on the percentage (above or below 40%) of bifacial artifacts present. Also the
“Developed Oldowan B” was distinguished by * bifaces” being to be more crudely made
(Leakey, 1971, 1975). However, one should keep in mind that Leakey objected to the use of
bifacial tools as the tool type diagnostic of the Acheulean, stressing a complex evaluation of the
assemblage lithic toolkit (1976). Later, Leakey’s approach to the industrial attribution of the \

Swartkarns and Sterkfontein Member 5 industries was statistically supported by Bower’s

. analysis (1977). For Mason (1962b, 1976) the presence of a more sophisticated flaking technique

leading to the emergence of handaxes was the principal identification marker, and hence the
characterization of the assemblage from Member 5 (MB5) from Sterkfontein as of Early
Acheulean age. More recently Clark (1990a, 1991) has suggested that the lithic forms from
Member 3 of Swartkrans may be in fact an Acheulean assemblage, due to the presence of
handaxes and cleavers among the artifacts. Now, most scholars believe that variation in
handaxe/cleaver abundance imply only differences in the activity mix at different sites (eg.,
Jones, 1980, 1994, Keeley, 1980), or perhaps in some cases, differences in local raw material

availability (e.g., Humphreys, 1969, 1979, Callow, 1994). The “Developed Oldowan B” is




“Table 2.1.3 Relationship of some Acheulean bifacial artifact types in five classificatory systems

F. Bordes (1961) R. Mason (1962a) J.D. Clark/M. Kleindienst ML.D. Leakey (1971, G. Isaac (1977)
. . , : (1969-1974) 1994) -

-' Chopping tools Choppers . Choppers (mostly bifacial) Choppers, mostly bifacial Choppers
(unifacial) : 5 main categories (5 main categories)
" Choppers (bifacial) : : . :

Bifaces:

Abbevilian :
Ficron . . i ’ Core-axes? Proto-bifaces . Core-like bifaces
Nucleiforme

_ Bifaces (13 shapes) * Handaxes (mainly 6. . Handaxes (inside large Bifaces (irregular, ovates, ) .
. . geometric shapes) cutting tools category - 13 double pointed, flat Handaxes (classic;
and ' : . shapes) butted) chisel-end, ovate,
' _ ’ subdiscoid)
Cleavers on flake Cleavers (4 geometric Cleavers (inside large cutting Cleavers ) Cleavers
. (Hachereau sur éclat-  shapes) tools category - 4 shapes and
6 categories) - . a chisel)

" Picks N . Picks ’ * Picks (4 categories) Oblong picks, heavy-duty I;icks, picklike
: : : ' - . picks ' handaxes
‘Bifaceados .  Backed flakes? Knives ) Knives and large

' ‘ scrapers :
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therefore now commonly subsumed within the Acheulean (Gowlett, 1988, Stiles, 1991). Table
2.1.3 presents a relationship of some Acheulean bifacial artifact types present in distinct
classificatory systems.

Still in relation to the typological classification of handaxes, a preliminary evaluation of
southern Mozambique and some Southern African Acheulean assemblages led me to conclude ‘
(Meneses, 1994) that we should avoid defining the Early Acheulean as being dominated by
“crude” handaxe forms, as opposed to later Acheulean, with more “refined” forms. In fact, in
some ésscmblages, the samples present clearly indicates that the form of the handaxes depends
not only upon the raw material quality (Jones, 1979, 1994), but is also related to the stage of

production of the specific artifact.
2.1.4.1.2 The emergence of prepared core technique

A final typological argument was brought about by the establishment of the
technological approach to the study of the lithic industries. As Goodwin pointed out (1928a),
Victoria West cores, i.e., cores evidencing intentional preparation to allow the detachment of a
large flake, were present in the early stages of the Acheulean period in the Vaal River gravels.
These cores, initially described by Jansen (1926) are manufactured usually on a large river
boulder (about 15 to 30 centimeters in diameter) as a blank. The core is shaped to the form of a
handaxe or pick, although one face of the block is always more convex, even pyramidal. The
core also presents a jagged edge resulting from the removal of a series of flakes from around the
perimeter. The main flake consists therefore of a rough disk, one face of which was made up of a
positive flake-scar, and the other of a number of negative flake-scars both whole and partial (see

Fig. 2.1.3 Victoria West Cores and flakes detached from them). These large flakes were used to
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a - example of cores

b - e;namples of flakes obtained using the Victoria West technique

. Fig. 2.1.3 Victoria West cores (a) and flakes (b). After Jansen, 1926, Brezillon, 1971.
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manufacture cleavers and some of the handaxes found in the Acheulean assemblages from the
Vaal River. In some cases, the final trimming for cleaver production is very light, indicating the
work entailed in preparing the core.

The work performed in more recent times along the Vaél River terraces suggest that
even the oldest units of the Younger gravels (apparently from Lower to Middle Pleistocene) do
contain cores patterning the Victoria West technique (e.g., Helgren, 1978). Because by classic
“typological” definition a prepared core technique is of MSA age (or still, at least and indicator
ofa traﬁsitional period), these assemblages have been attributed to the final, Late Acheulean
(e.g., Volman, 1984). Nonetheless, the technological reading of these cores suggest a much
earlier age for the emergence of predetermination of a too! support form.

Other lines of evidence seem to confirm an earlier development of prepared core
technique. Recent archaeological work in Uganda has suggested that cores displaying systematic
radial flaking removal may be present in the archaeological record as old as 1.8 Mya in East-
Central Africa, although the flakes present in the assemblage do not display yet a standardized

morphology (Texier, 1995, 1996).
2.1.4.2 The quest for biostratigraphic correlation

Once handaxe typology had been ruled out as a serious temporal indicator for the
Acheulean, researchers started searching for new forms to date the sites.

In South Affica, and for the particular case of the Acheulean period, even sealed sites
cannot generally be linked to any dated external stratigraphy and few contain faunal remains that
could be useful for biostratigraphic correlation and age determination. As a result, sites such as
Amanzilsprings (Deacon, 1970) and Montagu Cave (Keller, 1973) are very problematic to place

in time except on circular typological grounds.




-Table 2.1.4 South African sites which have been dated either by biostratigraphy (i.e., sites with
good fauna associated directly to artifacts found in context) or by other chronometric methods

y - g e . : .

Site. Age : Ref.
Rooidam 174,000 Kya Szabo & Butzer, 1979
o (Uranium series dating)
Duinefontein 2 oo 195,000 Kya ‘ g
(beginning of isotope élage 6
Kathu Pan post-Bed IV : Beaumont et al., 1984, Klein,
o (biostratigraphy) : 1988 '
- Vaal River “Younger - 0.8-0.6 Mya - . Cooke, 1949, Helgren, 19772,
Gravels” equivalent of Bed I'V at 1977b, 1978, 1979
(Power’s site, Rietputs - Olduvai - : o
Formation) (biostratigraphy)
. Swartkrans-Mb3 . . - =10Mya . - . : Vrba, 1985
(biostratigraphy) Brain, 1993
Klipplaatdrift . : ~1.5-1.0 Mya - Partridge, 1985
: (biostratigraphy)
Sterkfontein-Mb5S - 1.5-1.3 Mya . . Clarke, 1985, 1988, 1994 -
' : (biostratigraphy) Partridge, 1978, 1985
. Stiles & Partridge, 1979
Virba, 1985

Volman, 1984

The Acheulean faunas can only be dated by r.eference to Eastern Africa, particularly to
Olduvai Gorge Upper Bed II through Bed [V, where the fauna is bracketed roughly between 1.6-
0.6 Myal (Hay, 1976, 1994). Therefore, the faunal data imply a long time span for the Acheulean
in thig region, before 1.0 Mya and after 600 Kya.
‘ The dates presented in Table 2.1.4 are grounded both on biostratigraphic and
lchro"nometric interpretation of the sites, as well as on typological analysis of the assemblages:
sites with “crude handaxesi’,_are attributed to the early Acheulean, while the assemblages
presenting “very late” handa:ges, i.e., very refined and small handaxes, are, assigned to the final
stages of ;hc Acheulean (e.g., Mason, 1962a, Sampson, 1974, Klein 1994).. The dating of the
Acheulean before, 1.0 Mya and until about 200 Kya ié consistent with dates from Eastern Africa
" (Clark, 1988), but this clearly suggests that new dating methods need to be improved to help
_ claﬁfy the inde["ll.nite dating in Southern Africa sites.

‘At Montagu Cave (Keller, 1973), Wonderwerk Cave (Beaumont et al., 1984), Cave of
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Hearths (Mason, 1962a), Olieboompoort (Mason, 1962a), and Kathu Pan (Beaumont et al., 1984,
Butzer, 1984, Klein 1988), the Acheulean is stratified directly below the succeeding MSA.
However this does not help in dating, because: ‘

1. the MSA occupations are also themselves r;ot well dated,

2. quite often a sterile level separates both perilods.

The dating uncertainties (also present in a smaller degree in Eastern Africa, due to the _
lack of fossil data and good dating material later than 0.7 Mya) make it difficult to perceive any
time and spatial trends within the Acheulean in the region (Isaac, 1975a). Normally a general
trend is pictured -- that later handaxes tend to be thinner and more extensively trimmed than
earlier ones (e.g., Mason, 1962a, 1976, Deacon, 1975, Klein, 1994). He.nce, for Southern Africa.
a great deal of the assumption in terms of behavioral interpretations still relies on the use of the

level of refinement of handaxes as temporal markers (e.g., Volman, 1985, Klein, 1994).

2.1.5 Previous work on the ESA in southern Mozambique, with emphasis on the

Umbeluzi-Changalane-Tembe area
2.1.5.1 Why the Umbeluzi-Changalane-Tembe area?

Surveys undertaken in Mozambiciue up to the present have identified over 200 locations
were Stone Age artifacts have been collected. Among the stone age sites identified in the country,
116 included artifacts described as being of the Early Stone Age (ESA); of these about 70% held

artifactual collections apparently exclusively of the ESA (Meneses, 1988, 1989; Roque, in press).
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Table 2.1.5 Stone Age sites in Mozambique by region and by period

Region | South Center North Total
Period
ESA RS0 i3 2 116
MSA . 58 3 6 - 67
LSA 35 8 32 75

Table 2.1.6 Stone Age sites in Mozambique
(includes ESA, MSA and LSA sites)

Region "~ Number of sites

——

i B L e 5

North 37
Total 214

However, although sites with stone age collections classified as belonging to the ESA have
been reported from several regions of the country, many areas still have not been surveyed,
resulting in a biased pattern to the distribution of the location of the archaeological sites. In fact, the
most surveyed area in Mozambique for stone age sites is the region located to the south of the Save
River — the Sul do Save. Here, the surveys carried on since the 1940’s led to the identification of

over 150 lithic archaeological sites (see data sheet in Appendix 5, as well as Fig. 2.1.4 identifying

the ESA sites in southem Mozambique).

The Sul do Save region of Mozambique is archaeologically the best known region of
country. This is due to several factors, including:
1. The long cultural sequence of Stone Age occupation. This occupation has generated
large lithic artifact assemblages by prehistoric inhabitants that could be described to
distinct industries in the time-sequence;

2. The proximity to the capital of Mozambique - Maputo, as well as the accessibility



due to the support-of the landowners, and to th_é satisfactory nétwork of car tracks
crossing the region. In other words, the logistical factors made the region accessible
to survey teams;

- The influence of long term studies focused on early stages of Human Origins and the
Early Stone Age undertaken in the ncighboring regions of South Africa (Gauteng
and sz;Zulu provinces);

- The existence of a well published record of the geology, flora and fauna or the
neighboring regions both in Swaziland and South Africa;
The accuraéy of the geological study within the region. In fact, the geological studies
undertaken -- although with a strong economic purposcs' -- have produced several

preliminary geological reports.

The studies performed in the southwest region of Mozambique -- mainly in the terraces
around the Tembe, Umbeluzi, N'komati and Limpopo Rivers-- were based on artifactual

collections obtairied from fluvial sediments, and hence, were in a redeposited context.

Table 2.1.7 Context of stone age sites in Mozambique

. - Regions
Region South Center

Site context
Surface
Secondary context
In situ or relatively
secure context'
Unknown

~ Total

"n situ - in this dissertation this term is used to indicate excavated material as opposed to surface finds,
and does not imply a primary context. '
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Most of the sites described as having lithic assemblages in situ correspond to later stages of

cultural development of the lithic technology, i.e., to the MSA and LSA.

The lithic artifacts were normally collected from surface "patches" and classified as
Oldowan or Acheulean, upon their "typological” and quantitative character (inside the broader
categories of artifacts, such as choppers, handaxes, cleavers, etc. suggested by the Vaal River
scheme). Some of the collections are quite small (two to three dozens artifacts) but several of them
reach several hundreds of objects. As I will refer further on in this chapter, the Acheulean period
constitutes the earliest secure recognized archaeological period in southern Mozambique. The

identification of sites attributed to the Acheulean is usually defined by the presence of diagnostic

bifacially worked lithic pieces -- handaxes and cleavers.

The work on the Stone Age of southern Mozambique was essentially carried out by
amateur archaeologists, who were interested in archaeology as a means of dating and interpreting’
the geo-morphological record of the area, a condition which persists until today in the geological
literature (Beernardt, 1987, Momade, 1990). From the early 1970’s on, most archaeological studies
in the area have been focused on Iron Age research. For this time period, the sites are well
preserved and from a time interval appropriate for use C'* dating (Morais, 1984, 1988, Sinclair,

1985).
2.1.5.2 The pre-Acheulean
The upper gravels of several river terraces (usually above 100 meter level - once again,

following the pattern from the Vaal River sequence) in the Sul do Save region produced several

collections of a few rolled artifacts made on pebbles, suggestive of the Oldowan period. The
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pebbles (mainly quartzite or rhyolite) were worked both unifacially and bifacially resulting in
chepper-like cores. There are few ﬂakes in these assemblages. Although several pieces could be
mtcrpreted as Oldowan the disturbed nature of the alluvial sedlments and gravels of these open air
sites, the absence of associated fossil fauna, as well as the lack of stratigraphic provemence makes
one cautious about the identiﬁc.ation of the Oldowan jn the region. Nonetheless, previous
archaeological work has reported at least twelve Oldowan occurrences concentrated along the river
terraces in the Sul do Save region, (Alberto, 1951, 1958). Most of the sutes have resulted from the
pioneer work of Bettencourt Dias and Barradas (see Fig. 2.1.5), and all of the collections need to be
reeval_uated (Mencses, 1988). In addition, in the great majority of the sinlzations, the sites containing
Oldowan maierial also coptain Acheulean artifacts. This feet makes it difficult to accept the

presence of Oldowan assemblages due to the lack of an understanding of their stratigraphic context.
2.1.5.3 The Acheulean Complex

In Southern Africa, the presence of Developed Oldowan and early Acheulean sites
provides a basis to suggest widespread hominid occupation by about 1.5-1.3 Mya (Kuman, 1994,
1996, 1998). By. the Acheulean timie, artifacts in both open and sealed cave contexts are well
documented, especially in South Africa and the southern part of Mozambique (Meneses, 1988,
1994, Kuman, 1998). |
In southern Mozambique, the majority of the assemblages attributed to the Acheulean
Complex come from fluviatile (i.e secondary) contexts. Most of the arti.facts are made on quartzite
and rhyolite and are semetimes quite rolled. The “tool-kit” present for most of the collections is
quite small, resulting essentially fr({m fox'tuitous or surface collecting. The small collections consist
'normally of well-identified pieces, such es handaxes, cleavers, choppers and some cores. Large

flakes (usually with cortex still present) are also found. Retouched flakes are less abundant, but this
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se;:ms to be more the result of the selective collecting.

| Following the'widespread typological approach established for Southern Africa, the
classification of the grtifaéts collected from the sites was done initially by using the physical state
of the material, i.e., weathering conditions, as well as the presence of “typical artifacts” (such as
handaxes;;for the Achculeén period) as a main indicator on the age of the artifact assemblage (e.g.,
Senng-Martinez, 1968b). H(;weyer, because quite ofFen these assemblages are clearly reworked and
- in secondary context, lt bécomes not oﬁly quite difficult to assess their typological status, but also
almost impossible to.»idcntify significant typological differences between them. -

Assemblages belonging to the Acheuléan Industrial Complex are reported ﬁoﬁ over 50
sites (see database in Appendix 5). However, as previously mentioned, these collections are
essentially the result of haphazard surface collections or superficial examination of eroding
geological sequences. For example, Acheulean artifacts from Umbeluzi V, Movene, Moamba and
Magude are secondarily redeposited and were found eroding from well-defined fluviatile contexts.
The exceptions are Changalane (Dias, 1947, Jonsson, 1983) and Massingir (Prata Dias et all, 1975),
where excavations were performed in an f;lpparcntly sealed geological context. Up to now, the best
evidence for the Acheulean Industrial Complex in Mozambique comes from Massingir, in Gaza
province. Previous researghes in the region (Prata Dias et al., 1975) indicated that there were
probably three Acheulean components represented at this locality. Horizon I -- previously reported
as "Early Sangoan" - has provisionally been included in the Acheulean Industrial Complé;(. The
qother two }_\orizo}_ls i;nclude a large collectioln_of artifacts. The typology and geological éequence of
these horizons is at presen‘t under revision (M:erieses, 1996). Handaxes, cleavers, and cho;?ping tools
occur in each horizon, as well as utilized flakes. Finally, at the Pafuri éite, on the Limpopo River
Vallcy, a complex site structure s present, yielding the only known Acheulean assemblage

containing Victoria West cores (Barradas, 1960, 1963a, Menes.es, l988j.

Following the geo-archaeotogical approach developed for the Vaal River, and by using the
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exposed geological sequences from southern Mozambique, Barradas attempted to correlate the

stratigraphic sections with archaeological sites, aiming at synthesizing the Quaternary chronology

of Mozambique.

‘This work is in need of considerable revision given the abandonment of the glacial/pluvial

framework and given the recent advances in Southeastern Africa chronostratigraphic and

archaeological framework.

Table 2.1.8 Geo-archaeological interpretation of southern Mozambique (Sul do Save region)
based on a comparative study with the sequences present in Southeastern Africa

Geological Climatic Sea-level Archaeological  Archaeological
Periods sequence fluctuations sequence sites
Actual Actual Actual Iron Age
Recent Nakurian Regression
Wilton & Concheiros da
Arid V Transgression Smithfield Matola
Epi-Pleistocene (1,5-2,5m)
Makalian Regression
(pluvial phase)
1V Interpluvial IV Transgression  Upper MSA
(3-5m)
Upper
Pleistocene . .
IV Pluvial Extensive Moamba,
“Younger Gravels” Regression MSA Matola,
Gamblian Massingir
I Interpluvial IIT Transgression  Sangoan & Revez Duarte,
(6-9 m) Fauresmith Massingir
11T Pluvial Bandoia,
“Younger Gravels” Regression Umbeluzi,
Kanjeran Acheulean Magude,
Mangulane
Middle H Interpluvial H Transgression
Pleistocene (18-22m)
H Pluvial Early Acheulean Movene,
“Older Gravels” Regression {Abbevilian) Incomanine,
Kamasian Balul, Pafurt
I Interpluvial I Transgression Oldowan Machimbilana,
- Lower {115-125 m) Bunganine
Pleistocene
. [ Pluvial ,
“Basal Older Regression Kafuan ?
Gravels”
Kageran

(after Barradas, 1955a, 1955b, 1956, 1958, 1965)

—



The site -of Revez Duarte, 'in the Umbeluzi River area (‘see earlier mentioned Fig. 2.1.4),

constitutes.a good example of the status of our knowledge on the ESA of southern Mozambique.
~ Initially visited By Breuil and Riet Lowe (1 944), this si‘le was studied further by Barradas (1955a,
‘ l935b, 1965, 1966). Bgr;l'adas reports, for the 40 to 60 mete.r Umbe]u'zi River terrace, the presence
of foflled "e.arly Acheulean” underlying "fresh Acheulean" which \\;as supposedly followed by
Fauresmith material. However, the typological status of these cultural co-mponents is questionable
not only owing to the small size of the collection (about 200 pieces altogether), but also and
basically, due to the approach undertaken for its classification (stratjgréphjca_l ppsitién and

weathering stages).

Table 2.1.9 Geological interpretation of Revez Duarte (Umbeluzi River area)

Covering sands

MSA (Pictersburg) .

_Deposition of the shell middens during the 1V Transgression (sea level at 2-3m)
“Emersion of the terrace h
I11 Transgression; renovation of the terrace (sea of Revez Duarte)
Fauresmith :
Renovation of the terrace; abrasion of the Abbevilien artifacts during the 11 p!uwal - Younger Gravels ‘,

Early Acheulean (very abraded) terrace formed before or at the beginning of the 1i transgression

2.1.5.4 About the transition to the Middle Stone Agé (MSA)

Although the Middle Stone Age is beyond the chronological limits of this dissertation, [
would like briefly to discuss some question of the “transitional” period. From a typological point of
viéw, while the Early Stone Age is characterized by a strong component of “flaked pieces” (Isaac,
1986) such as handaxes and cleavers, the Middle Stone Age is in essence characterized By the
presence of flake tools and points {e.g., Coles, 1967, Volman, 1984, McBrearty, 1991). This

transition however, is not a straightforward pattemn. In fact, the Sangoan and the Fauresmith -- the
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Fig. 2.1.6 Distribution of Fauresmith and Sangoan industries in south-central Africa (adapted from Newman. 1995)
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so called later Acheulean -- provide evidence for this “metamorphosis”, suggesting an increase in

tool specialization and the use of new raw materials.
In Southern Africa the Fauresmith, with its small and finely retouched artifacts, is

viewed as the final stage of the Acheulean (Malan, 1947) and hence included in this Industrial stage
asa ‘c.::lu_ltural gntily (e-g., Fock, 1968, Sampson, 19?4). On the other hand, the Sangoan which is
characterized by typical heavy duty ioo.ls including picks, chbppers and core axes, 0\'ergiés the
Acheulean in several stratified sites, such as Kalambo Falls (Clark, 1964, 1969, 1974) and uﬁderlies
Middle Stone Age Industries, for e'xample, at Pomongwe cave -- Zimbabwe (Cooke, 19-63). In
Clark’s interpretation, the distribution of Sangoan represented a widespread. and new qdabiation
towards previously unoccupied more heavily forested areas, while the Fauresmith is found in open
environments, following the previous tradition of the Acheulean period (1964, 1970).

In Southern Africa up to now, tio “transitional” assemblages have been found South of the
Liml;opo valley (Deacon, 1975, Sampson, 1974, Volman, 1984). In fact. the general pi(;ture'
suggests that to't.he north of the Limpopo valley, the Sangoan persists after the MSA had replaced

the Acheulean further south (see the regional distribution of the Fauresmith and Sangoan in Fig.

2.16).

In southern Mozambique -- the Sul do Save region -- several Sangoan and Fauresmith sites
havg: been reported, following the pattern earlier noticed, i.e., with the Limpopo River acting as the
major dividing line. The status of these co]lcc;tioi;s is questionable, as previously mentioned, both in
térms of retrieval methods, criteria used for typological definition of the Industries, as well in terms
of chronological relationships.

The collection from Revez Duarte described as Fauresmith (Barradas, 1955b} is inadequate

for typological definition due to the small number of the artifacts in the collection. Thosc claimed
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from sites such as Ponta Maone, Incomanine, Languana, among others, have not been describe_d_
The assemblages, available for study, have not yet been re-analyzed. At Massingir, the Early and
Late Sangoan components described by Dias et al. (1975) are probably best included \;.rithin the
Acheulean Industrial Complex (Meneses, 1988). Therefore, there are no sites in Mozambique that
can reasonably be ascribed to the Fauresmith or Sangoan. This jumble also results from the
undoubted typological similarity between the Sangoan and the Acheulean in terms of being both
typologically described as predominantly “heavy duty” assemblages (Kleindienst, 1961, Clark,
1964), both sharing the presence of choppers, picks and large flakes. Clark (1970, 198 1) however, |
stressed the technological differences between the complexes by surmising that the Sa‘ngoan
arti.facts were woodwprking tools, present in areas with wetter environmental conditions.
Nonetheless, as several authors have pointed out (McBrearty, 1991, Comelissen, 1995) there is not
yet enough information to resolve the technological and temporal relationships between sites and

industries.

The problem of the Later Acheulean -- Sangoan dichotomy have led to considerable
discussions, centered essentially upon variability in Sangoan and Acheulean assemblages (Clark,
1969, 1970, Mason, 1961, Sampson, 1974). Given the tack of chronological control and
paleoenvironmental data from southern Mozambique and neighboring countries (South Africa,
Swaziland and Zimbabwe) for both the Acheulean and Sangoan Industries, it is not possible to test
the hypothesis regarding the emergence of two distinct archaeological entities towards the end of
the Middle Pleistocene. However, recent data obtained from Eastern Africa seem to rebut the
“environmental” shift hypothesis suggested by Clark. In fact, recent paleoenvironmental studies
have suggested that the Middle Pleistocene period was characterized by the establishment of a
savanna vegetation, contradicting the existence of an environmental tumover as the motive for a

shift towards the Sangoan in the Acheulean Complex (ex. Vorster & Rooyden, 1984, Maud, 1986,

h
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_ Tygon‘,. 1990, Cerling, 1992). Indeed, lh_e evidence available today, such as Sangoan artifacts
described from ls.imila (Céle & Kleindienst, 1974) and Andalee in Ethiopia (Kalb et al., 1982)
attest that the.Sangoan was widespread in a considerable range of present day epvironments and is
inconclusive in the absence of more data conceming palcoen_vironmental estimates.’

. The wide distribution of Sangoan sites has tempted some authors to postulate a more
extensive‘ area of occupation for Sangoan than for Acheulean (Bond, 1963, Deacon, 1975). -
Unfortunately, tl’le absence of a good database of surveyed and excavated Acheulean and Sangoan
sitcs precludes the rigorous-assessment of this hypothesis using Mozambican data. Indeed, the
number of Sangoan sites so far plotted does not suggest, at teast in the southern part of the country,

a presence which was considerably greater than the proceeding Acheulean period.

2.1.5.5 Potential of previously collected assemblages from southern

Mozambique to be included in this study

The pioneer work of people such as Breuil, Riet Lowe, Bettencourt Dias and Barradas
contributed towards the recognition of the importance of southern Mozambique for the study of
‘ .Ei.a'rly Human Prehistory (diark, 1967). Regarding the potential of old collections derived from
surveys ;1nd excavations carried out in southern Mézambiqﬁe long ago, their techniques and
recovery strategies .would be unacceptable by today’s standards. Also, the archaeological data
recovered by previous researchers from the Umbeluzi-Changalane-Tembe area became
impossible to locate. In the Department of Archaeology and Anthropology, several trays hold
material from the region, although without a specific site identification label. In fact, some of the
. artjfacté _wefq still iﬁgide the field bags, without 'any reference. Only the raw material used would
give some clue regarding the identification of the region of the collections, For most of the cases,

neither the cultural remains, nor the contexts of the findings were described in detail. This
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situatioﬁ is quite common in Mozambique where lithic assemblages have been stored without
proper curation: Moreover, it became impossible to identify the field notes of Bettencourt Dias.
Therefore, the field notes of Barradas became very importan; in tracing the previously studied
areas, aigho;xgh several of the landmark features mentioned have long disappeared. The only
material available and well curated refers to the MSA and to LSA assemblages from Caimane
cave (a broader reference to this site can be found in Chapter V). The situation just described
seems to be also the case for South Africa, where for the old sites and excavations it is quite
often impossible to find any additional information, besides the assemblage and what was
published (e.g., Three Rivers, Doornlagte).

The circumstances drawn above, altogether with the absence of a secure geological
interpretation of the findings, led me to rule cut the possibility of using the materials previously
excavated and/or resulting from surveys. Indeed, for now, this material can only be used as a

geographical marker for the presence of ESA sites in a specific area.

| ———
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2.2 THE NATURE AND THE CHARACTER OF ACHEULEAN ASSEMBLAGES FROM

SOUTH AFRICA (INCLUDING THE STUDY OF SOME OF THE ASSEMBLAGES)
2.2.1 Some general questions

The archaeologlcal work performed in South Africa for the Vaal River area has long
been an “anchor” for the srudy of Mozumblque stone age. Therefore I decided to study some of
these assemblages, in order to understand not only the archaeological sequence established, but
also the potential for further regional interpretation in terms of chronostratigraphy, and the forms |
ef hominid behavior, including aspects related to raw material selection and use, development of

new technologies, etc.

The small number of Early Acheulean sites in Soulh Africa, although suggestwe of a
fa(i-riy w‘idespread homrmd occupatlon by about 1. 5 Mya (Kuman, 1998), so far has prov1ded
lin:ited rnfonnatron on the technological behavior of the inhabitants. In contrast, by later
Acheulean times, artifacts in both open and sealed cave contexls are better-documented

(Sampson, 1974, Deacon, 1975. Klein, 1989, 1994).

Table 2.2.1 Setting of Acheulean sites through time in Southern Africa
Time Lake basin, River valleys Quarry sites Marine coast Caves
' pans and (including swarnps and coastal
- spnngs " and dembos) plains
Middle and Doomlagte Vaal Riverarea  Orange River Hangklip Montagu
early Upper  Rooidam Muirton valley, and the ~ Hopefield Olieboompott
Pleistocene Amanzi adjacent Elandsfontein  Wonderwerk
Kathu Pan Seacow valley Cave of Hearths
Lower Three Rivers Sterkfontein
. Pleistocene Klipplaatdrift (M5)
' ' Acacia Road Swartkrans
{M3)

(after Sampson, 1

974, 1985, 1998, Clark, 1981, Volman, 1984, Isaac, 1989, Klein, 1994)
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Theste sites are tentz;tively assigned to géological ti‘me divisions on the basis of fauna
present, general geological sequence or typology of the artifac.:ls present. At most of the sites
large concentrations of artifacts have been found (and where handaxes and cleavers are present,
together with prepared c'ore technique); these are predominantly open air sites, in alluvial
colluvial contexts (e.g., Goodwin, 1928, 1933, Malan, 1947, Humphreys, 1969, Helgren, 1978,
Beach & Motris, 11990). From this table, it becomes clear that for the later period, across
Southern Africa there was a greater archaeological visibility of the Acheulean sites both in terms
of numerical representation, and geographic location. However, many other sites in the region
have been recorded but not studied or published due to their disturbed context and uncertainty
regarding their age.

Since bifacially trimmed artifacts are the Acheulean “visiting cards”, a logical question
to ask would be -- when were the first handaxes and cleavers manufactured in this region? Since
some of the South African sites ascribed to Early and Late Acheulean have been securely dated,
a sound appreciation of their makers’ technological skills could be achieved for comparative

purposes with Mozambique assemblages.

2.2.2 The sites studied for this dissertation and the sampling strategies used to select

the artifacts

For comparative purposes, and in order to find an answer for some of the question risen
above, I decided to study some of the “classic” Acheulean collections (attributed both to early

and later Acheulean) for comparative purposes, namely:



Table 2.2.2 The South African Acheulean assemblages studied for the purpose of this dissertation

N ‘ . -

Site - Period Main References
~§P—;{§$}Q}?! Late Acheulean Butzer, 1974, 1984, Clark? 1975b, 1981,
b 3 \,i ! B .

# 1988, Szabo & Butzer, 1979, Klein 1933
4 Late Acheulean Beach & Morris, 1990
: X Middle-Late Acheulean Mason, 1966, 1967b, Butzer, 1974, 1934
i Early-Middle Acheulean Beaumont, 1969, Sampson, 1974

i Early Acht_:u]ean Mason, 1962a, Sampson, 1975, Clark, 1990b

7 RN A CY )
(651 SN 135;&; Early Acheulean Clarke, 1985, 1988, Kuman, 1994, 1993
CUTIR R VR

The map on Fig. 2.2.1 indicates the location of the South African sites whose

assemblages were used in this dissertation.

Another question to be discussed brieﬁy is rclated to the strategies used to sample the
assemblages used for my research.

In relation to Sterkfontein Mb 5, I was able to study selectively the pieces which Kuman
(1998) described as being typical of the Early Acheulean. It was not possible to study all the
handaxes from the five remaining assemblages (Three Rivers, Acacia Road, Pniel 6, Doomlaa'gte

and Rooidan). After preliminary observation of the boxes and trays where they were kept 1

decided to analyze in average 10 handaxes from each assemblage (although due to time

constraiﬁts a smaller number was stuc_iied for Doornlagte).

Inttially, using a random table I picked up the imxes containing the objects to be
analyzed; from each box I would select the handaxes and cleavers, until reaching the size of the
sample | wante.d to study. Thus, unintentionally biased selection, such as occurs when larger and
more refined shaped p‘ieces are chosen, was avoided.

Since all the assemblages, with the exceptién of Sterkfontein, do not have their artifacts

numbered, each of them was given a code number, composed of a site name and the sequential
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number, as described below. Finally, and in view of the differences existing among scholars
Working about the Acheulean period in Africa in basic measurements and descriptive analysis of
th:e artifacts, and in order to avoid possible misunderstandings, [ bave set out a system to analyze
tﬁe lithic assemblages studied for the purposes of this research project (bearing in mind ihe
spectfic purposes of technological evaluation of handaxes and cleavers). The data sheets are
present in Appendices | and 2. The system combines the use of some variables considered by
previous researchers (mainly focused on typological classiﬁcatiop), with other variables
considered to hé]p gathering information to assess the level of technological competence

patterned by each site and regionally.
2.2.3 The quest for the Early Acheulean

Sites described as of the early Acheulean have long been documented in South Africa,

. both m cave aﬂd open §ettings. In Gauteng (part of the former Transvaal), several open sites were

identified and excavated in gravels contexts, such as Kliblaat;iriﬂ, Three Rivers and Acacia Road

(Mason, 1962a, 1985, Beaumont, 1969, Partridge, 1985). These sites have been assigned to the

Acheulean because of the presence of “crude looking” handaxes among the artifacts and the

. geological location in relation to the sequence of the Vaal River system. An example is the

| handaxe bearing assemblage from the six-meter terrace of the Klip River (tributary of the Vaal
River). This site may be just as early (Mason, 1961, 1985, Partridge, 1985) as Sterkfontein, but

N Qo_nﬁnning_ geolqgical and pale_qnt(_)lbgical evidence is llacking. At Si;vart.krans, another cave site,

although 5(;rrie Acheulean handaxes were recovered from the limeminers’ dumps, these artifacts

canﬁbf_ bé_ reliabiy 'asgociatéd with the in sitn ﬁbreécias dated by biostratigraphy (Leakey. 1970.

" Brain, 1993).
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2.2.3.1 Sterkfontein

Since I was able to analyze part of the assemblage from Sterkfontein for my dissertation,
I will describe in detail some of the problematic issues related to the interpretation of the

assemblage attributed to the Early Acheulean period.

2,2.3.1.1 The stratigraphy

The stratigraphic sequence of Sterkfontein cave is very complex and ﬁot very clear yet
(Partridge, 1978, Partridge & Watt, 1991, Clarke, 1994). At Sterkfontein, as Clarke (1985, 1988)
and Kuman (1994, ll998) note, the earliest handaxes and cleavers were excavated from the
breccia, which constitutes Member 5 East. This unit is now believed to be contaminated by latter
infilling, and some of the “classic™ Acheulean pieces may have been collected from limeminers’
dumps, overburden or soft superficial deposits. New samples come from well-known, secure

contexts in Member 5 West, and are currently under study by K. Kuman (1998).
2.2.3.1.2 Age and palcoenvironment

Regarding the age of the breccia defined as yielding Acheulean artifacts, previous
estimates by biostratigraphy suggested a date around 1.5+0.3 Mya (Stiles & Partridge, 1979) and
<2.0 Mya (Vrba, 1985). The fossil fauna present (mostly bovids) and palynological data indicate

an increase in grassland vegetation (Horowitz, 1975, Vrba, 1985).



2.2.3.1.3 The Acheulean assemblage studied

The overall Acheulean assemblage of Member 5 contains some 600 lithic pieces, made
prla.doihiﬁantly using‘qqartz',’ quértzité and diabas_e whiéh are found nearby. The collection s
‘housed at:the Department of Archaeology, Witswatcfsra;ld University. South Africa.

“The Member 5 Acheulean assemblage is rich in cores, large chunks and stone fragments,
“with very few smali flakes (Kunﬂan, 1998); the artifacts are fresh and only in a few cases slightly-
abraded. ‘-

The sub-sample analyzed for this dissertation consists predominantly of handaxes and
large flakes, totaling 13 artifacts. Kuman (1998} reports tha_t the uncontaminated samples from
this Member 5 also yielded a cleaver made on a large flake. This tool has been suggested as
showing strong use-we.ar retouch in the form of large stepped scars at the distal end similar to the
wearing patterned at some of the Olorgesailie tools (Isaac, 1977:88-89) and reproduced

_ experimentally in the chopping and shaping of tree branches (Toth, 1982:241, Isaac, 1984:129).

Y




Fig. 2.2.2 Sterkfontein: example of two artifacts made on large quartzite flakes (cortex
flake for a)). These artifacts, which were described by Kuman (1998), as cleavers, are
indeed single platform cores made on large flakes and split cores (after Kuman, 1998).




Table 2.2.3 Description of bifacially knapped pieces (sts: 9 pieces) .

Handaxes Raw Max. Max. "Max. Weight Type
& material  Length  Breadth  Thickn. (gr.)
Cleavers . - © (mm) - (mm) (mm)
- sts? quartzite 108 81 62 370 Handaxe?  cortex
" sts8 quartzite: - 126 69 49 - 400 Cleaveror flaked
. ' core?
sts9 quartzite 06 - 69 . 55 480 Handaxe or cortex
— - . failure?
. stsl10 quartzite 141 71 51 430 Handaxe or flaked
- ‘ core?
sts11 quartzite - 116 70 57 378 Handaxe or flaked
' _ core?
sts12 quartz 95 65 53 360 Handaxe? cortex
sts13 rhyolite 08 32 251 Cleaver flaked
sts14 chert 93 52 27 125 Handaxe flaked
stsl5 quartzite 79 43 478 Handaxeor flaked
core?

Mean ' 48 349
SD 12.3 111.8

The assemblage excavated from Sterkfontein Mb 5 has been ascribed to early Acheulean
» on the basis of typol_og_ical affinity, dqe to the presence of crude looking handaxes and cleavers
(Mason, 1962a, 1962b, Kuman, 1998). However, when speaking on technological grounds, and
_following the interprqtalions_.sugge_stgd long ago, the pieces described as cleavers are in fact
: :corésl;m large;ﬂakes o-r split cobb];:s fpr obtaining sﬁ;ll flakes (see Fig. 2.2.2). Among the
bifacial pieces studied, 44% (n = 4) of lhc_m are clearly cores, and only one cleaver was found
(although belonging to the 'clontalminatcd ;amplc). The manu_facture of other pieces using flakes or
spﬁt ééres as a blank has; been rlcpor!ed for other post-Oldowan Industries (¢.g., single platform
cores from the Karari Industry; see Harris, 1978, Rogers, 1997).
The question here lies in the interpl;etation of the cleaver as a lithic tool. Although the
. discﬁssidﬁ orilthc characteristic of lhe‘.producti.bn of a cleaver will be develépcd further c:n in this

dissertation, one should mention that a cleaver is by definition a flake tool (Goodwin, 1933}). As 1
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will be (icscribing in Chapter VI, the cleaver is made on a flake with a predetermined form. As a
result, it presents a specific technological distinguishing element — a sharp bevel edge resulting
from the intersection of a convex and a concave surface (Tixier, 1956, Balout, 1967).

In relation to the handaxes, of the three pieces securely identified as such, two were
made on small cobbles, presenting a cortex butt (see Fig. 2.2.3 and Fig. 2.2.4); a third one was
made on a flake (the handaxe made on chert - see Fig. 2.2.5).

Still according to Kuman (1998), very few small flakes were found in the cave,

indicating a selection of detached pieces which were removed from the cave by early Acheulean

tool makers.

Table 2.2.4 Large flake description (sis: 4 pieces)

Flake  Raw Max. Max. Max. Weight  Toth’s  Flake type
material Length Breadth Thickn. (gr.) Type
(mm) (mm) (mm)
sts130  quartzite 85 103 31 320 VI side-located bulb

in relation to the

. axis of the flake
sts131  quartzite 69 91 23 180 VI side-located bulb
in relation to the

axis of the flake

sts132  quartzite 131 125 55 1080 VI end-located bulb
in relation to the

axis of the flake
sts133  quartzite 74 115 34 234 V side-located bulb
in relation to the

axis of the flake

Mean 109 90 37 454
© SD 14.7 283 12.3 421.6

The largest flakes found are made exclusively using quartzite; the predominant Toth's
type is VI (3 flakes — see Fig. 2.2.6), i.c., multifaceted platform with a non-cortical dorsal face.
The flakes present predominantly a side-located bulb in relation to the axis of the piece. In

addition to the so-called cleavers, a technological reading of some of these large flakes suggests
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Fig. 2.2.3 Sterkfontein: handaxe on quartzite cobble (after Mason, i962a)
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technique). Adapted from Kuman, 1998.
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Fig. 2.2.4 Handaxe from Sterkfontein, on quartzite cobble (hard-hammer percussi
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Fig. 2.2.5 Handaxe from Sterkfontein, made on chert. The characteristics presented by this artifact indicate the possible
utilization a soft hammer percussion technique for its manufacture (adapted from Kuman, 1998)
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Toth’s flake types

I - Cortical butt, totally cortical dorsal surface

II - Cortical butt, partially cortical dorsal surface

H1 - Cortical butt, non-cortical dorsal surface

IV - Non-cortical butt, totally cortical dorsal surface
V - Non-cortical butt, partially cortical dorsal surface
VI - Non-cortical butt, non-cortical dorsal surface

Fig. 2.2.6 Toth flake types (after Toth, 1982)
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that they have been used as cores, to obtain small size flakes.
2.23.2 Open Early Acheulean sites from the Younger gravels of the Vaal River

As mentioned earlier (Butzer et al., 1973, Helgren, 1979), all the artifactual occurrences
from the Younger gravels oftlg_e Vazlll Rivef area suggest char.mel or close to channel sites (river
vigorous and/or erosion of the slopes). The high incidence of artifact occurrences evidence
intensive and apparently repeated occupation of the area (Butzer et al., 1973). Two sites were
selecte(_i for study: Acacia Road and Three Rivers.

The pieces selected to be analyzed were classified previously as “bifaces™ (11 pieces),

together with 10 large-size flakes.

223.2.1 The stratigraphy and age
The lithic assemblages from both sites - Acacia Road and Three Rivers were excavated
from a hill rub‘ble1 gMasoh, 1962a, Beaumont, 1969). No'fauna was found at the sites. Therefore,
the attribution 6f?theses sites to the Early Acheule:;n is based exclusively on typological grounds
(Mason, 1962a).

' Initially the artif_act collection fyom these sites were described as containing distinct
groups, depending on the degree of abrasion (weathering) patterned (mostly womn for the Early
Acheulean and unabraded for Middle éo Later Achculean).. More recently, the character of the
artifact surface was considered not to be a secure criteria for indicating the artifacts’ age, and
since typologically the differences are minimal, both assemblages have been assigned to the

early Acheulean (Sampson, 1974).

N




2.23.2.2 The Acheulean assemblages studied

Both assemblages are kept at the Department of Archaeology, Witswatersrand

University, South Africa. Besides the bifacial artifacts and large flakes, the assemblages also

include other lithic forms, such as choppers, polyhedrons, etc. They were manufactured using
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predominately quartzite pebbles from the river gravels. The assemblage from Three Rivers (3r)

comprises 313 artifacts and the one from Acacia Read (acr) consists of 311 artifacts. Some of the

artifacts from Three Rivers site are represented in Fig. 2.2.7,

Table 2.2.5 Description of bifacially knapped pieces (11 pieces)

Handaxes Raw Max. Max. Max. Weight Type BRutt

& material Length Breadth Thickn. (gr.)

Cleavers {mm) (mm) {mm)

acrl6 quartzite 132 © 80 51 490 Handaxe flaked

acri? quartzite 149 102 49 720 Handaxe  flaked

acrl8 quartzite 112 71 44 350 Cleaver flaked

acrl9 quartzite 130 77 45 380 Cleaver flaked

acr20 quartzite 103 94 55 590 Handaxe  flaked
or core?

kig| quartzite 205 101 75 1390 Handaxe flaked

3r2 quartzite 117 87 48 506 Handaxe cortex
failure?

3r3 quartzite 132 81 81 710 Handaxe  flaked

: or core?

3r4 quartzitc 156 99 47 720 Handaxe cortex

35 quartzite 134 71 52 478 Handaxe cortex

3r6 quartzite 133 79 49 520 Cleaver flaked

acr Mean 125 85 49 506

acr SD 18.1 12.8 4.5 152.7

3r Mean 146 86 59 721

3rSD 314 1.8 152 3445

All Mean 137 86 54 623

All SD 27.3 11.6 123  285.0

The “rough” stage of production presented by the bifacially knapped artifacts was used




b) cleaver made on large cortical flake (with cortical ialatform)

Fig. 2.2.7 Three Rivers: értifacts produced using quaﬁzitc (after Mason, 1962a)
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as a chronological indicator. As Mason reported (1962a). the level of knapping refinement was
not very advanced (including partial trimming) and the artifacts presented, in average, very few
negatives scars removed from the artifact. Compared to the handaxes (45.6%), few cleavers were
present (27.3 %) among.both sampled assemblages. This is can be explained because cleavers
are produced using flakes detached with the épeciﬁc objeétive of preparing this tool, i.e. result
from flakes with a predetermined form (Texier, 1996), while handaxe production does not
require a pre-determined flake blank. For my sub-sample, all but one handaxe was prepared
using a flake as a blank. Since there are no very large boulders nearby, which could have been
used to produce large size flakes, this probabiy accounts for the smaller proportion of the
cleavers when compared to the han(iaxcs also made on flakes.

In general, the pieces are fresh, or just slightly abraded; therefore, it is easy to identify
the l;lank used to produce the lithic artifacts studied: 63.6% are made on flakes. The remaining
36.4% bifacial pieces are produced on cobbles, and although previously classified as handaxes,
with one exception, they are probably cores (including the initial stage of handaxe manufacture,
when the cobble/flake undergoing flaking was abandoned at the roughing-out stage).

When comparing the values of edge angles present at the top and at the middle section
(the butt being the last part to be prepared) one notices that the average values for handaxes and
pieces classified as cores are quite distinct. This indicates that if some initial effort was put to
prepare the tip, the same didn’t occur for the middle/central part of the artifact. Indeed, for the
handaxes, of Three Rivers and Acacia Road (u = 6), the average angle at the side edges is about
84 degrees, against 74 degrees for the top; in the case of the bifacial cores the values are 86.3

degrees for the top and a much wide value -- 93 degrees for the side edges. A Student T-test (at

two tails) gave the following results:



Table 2.2.6 T-test for equality of means (handaxes vs. cores)

Vartable 2-Tail Sig.

Edge anglc value at the tip ofthe arhfact .05

Edgc angle va]ue along the mlddle/central part 0.02
: of the artifact ‘ '

Thus, the results achieved seem to suggest that the two sub-samples (cores vs handaxes)
are distinct. Indesd, the handaxe-like cores present strong evidence of an initial and careful
preparation of the tip. The careful preparation of the tip strongly contrasts with the central part of
the artlfact where the very wide angles of the “non- ﬁmshed“ artifacts clearly suggest that they

| were abandoned durmg the mmaI stage of handaxe manufacture. A probable reason for their

. abandonment may be rslated with a strong loss of mass exhibited by these artifacts. The initial
negatives of flake removals are quite deep, and the plane profile very irregular; the average
Isngth of the perimeter of these “failures” is almost identical to the “finished" handaxes, i.e.,
about 31 centimeters. A T-distribution test run for testing the similarity of this last variable
equals 0.01, once again hinting at the fact that one is observing morphologically similar forms,

. which had totally distinct “life stories”, in terms of the goal set for them by the prehistoric

.artisans. -

Still, and for the Three Rivers site for example, the overall assemblage (Mason, 1962a)
contams 26.2 % handaxes and cleavers; the choppers and cores constitute almost half of the
assemblage (44.7%), and the remainder are flakes (29.1%). This fact per se strongly suggests
that we are in fact observing a workshop \srhere Acheulean knappers would come to test the.raw

: matérisl snd pfepare"ar'tilf'acts which were latter taken with them to be used eise\\'l\eré. However,

- -

the overall analysis of this assemblage was beyond the limits gf my dissertation, since it would




have been very time consuming. Therefore, it is not possible to perform any frequency tests

among the artifact types presént here vs. the other assemblages; this task, however, should be

accomplished in a near future.

Table 2.2.7 Large flake description (10 pieces)

Flake Raw Max. Max, Max. Weight Toth’s Flake type
material Length Breadth Thickn. (gr.) Type
(mm)  (mm) (mm) _
acrl34 quartzite 175 95 26 470 VI end-located bulb
in relation to the
axis of the flake
acrl35 quartzite 142 92 19 460 VI end-located bulb
in relation to the
axis of the flake
acrl36 quartzite 165 133 41 1100 VI Kombewa flake
acrl37 quartzite 170 137 78 1700 V end-located bulb
in relation to the
axis of the flake
arl24 quartzite 87 60 20 143 V end-located bulb
in relation to the
. axis of the ftake
3r125 quartzite 85 86 20 396 VI end-located bulb
in relation to the
axis of the flake
Ir126 quartzite 71 48 21 78V end-located bulb
in refation to the
axis of the flake
3r127 quartzite 84 95 33 296 11 side-located
’ bulb in relation
to the axis of the
flake
3ri128 quartzite 114 81 39 378V end-located bulb
in relation to the
axis of the flake
3r129 quartzite 114 69 50 369 I end-located bulb
‘ in relation to the
axis of the flake
acr Mean 163 114 46 933
acr SD 14.6 24.1 22.4 592.8
3r Mean 93 73 32 277
IrSD 365 29.9 14.3 160.0
All Mean 121 20 37 539
ANl SD 395 28.5 17.2 491.9

The flakes from Acacia Road are larger than the ones from Three Rivers. However, |

It
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observed an inverse situation for the bifacial artifacts. Although one could argue that some of the
flakes from Acacia Road could be used as handaxe blanks, the fact that they aré normally second
and third generation flakes indicates a setection for the first and second generation flakes in°

handaxe manufacture, normally thicker. In fact, the remaining flakes from these assemblages are

too thin to allow further retouch, and hence, to allow the production of handaxes.

Fig 2.2.8 Vaal River - Early Acheulean: thickness of large flakes vs. of handaxes made on flakes

Early Acheulean - Vaal River
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A particular feature of the studied artifact sample is the high incidence of end-located
bulbs (60.0%). As some researchers have suggested (Isaac & Keller, 1968), the later Acheulean

sites tend to show an increase in the proportion of flakes with an end-located bulb of percussion.

At Acacia Road one gets the glimpses of the new technology emerging, in terms of

prepared core technique in the form of the Kombewa flakes, i.e., flakes presenting a bulb of
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percussion on both sides (a more detailed description of the Kombewa method will be presented
in Chapter VI}. At Acacia Road, Kombewa flakes (where still a significant component of the
flakes present a side located bulb of percussion) are found either used as blank forms for

handaxes (one case) or stil a broken, but recognizable one (9.5% of the overall sub-sample).
2.2.4 The Later or Upper Acheulean

As mentioned already, in the Vaal River area typology (i.e., the assumed level of
refinement) has been used to date both the geological context and to define culturally the
assemblages.

For the lower Vaal River basin during the Late Acheulean, natural processes led to the
formation of large concentrations of artifacts where “finely made™ handaxes predominate, and
where prepared core technique is present since early times. Victoria West and Kombewa cores
are good examples of distinct technological methods developed to produce flakes with a
predetermined form (Goodwin, 1928, 1933, Goodwin & Riet Lowe, 1929, Riet Lowe, 1937,
1945, Owen, 1938, Malan, 1947, Humphreys, 1969, Sampson, 1974, Helgren, 1978).

For my research I was able to study the Upper Acheulean assemblages from Pniel 6,
Rooidan and Doornlagte. The assemblages studied are housed at the McGregor i\duseum, in

Kimberley, South Africa.



2.2.4.1 Pniel 6 (pn6)
2.2.4.1.1 The site and stratigraphy

Pniel 6 is located in the channel and on the south b;ink olfthe Vaal,.northwest of
Kimberley. The grchaeologica] accumulations, herf: abutting a low andesite hill, were initially
Ades’.c'ribed in theﬁlate 26’5 by scholars such as Goodwin and -van Riet Low‘e (1929; see also .
Goodwin 1928a), etc. Since then, diamond mining has largely destroyed the deposits.

Beaumont tsce Beach & Morris, 1990) resumed the excavations in 1984. The geological

sequence identified four strata in this area, with the Acheulean artifacts found in the lower

stratum 1V (Butzer et al., 1973, Helgren, 1978, 1979).
2.2.4.1.2 The lithic assemblage

Thé excavated collection contains about 6,700 objects, the vast majority of which are
flakes. For this study, I used the bifacial pieces from three boxes, totaling 155 artifacts. Of them,
about 70% were flakes, with handaxes, cleavers and cores representing the remaining 30%.

The raw material used to manufacture handaxes and cleavers is andesite and hornfels
_(indurated,shalc), foun'd in gbpndance in this area of the Vaal River. The preponderant form of

_ hanfiléiés is “.a.lri'-n'pnd sl{g'pedl“‘, carefully retoucﬁed (Goodlwin & Riet Lowe, 1929, Beach &

Morris, 1990).
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Table 2.2.8 Description of the bifacialty knapped pieces (pn6: 18 picces)

Handaxes Raw Max. Max. Max. Weight  Type Butt
& material  Length  Breadth Thickn. (gr.)

Cleavers (mm) (mm) {mm)

pné6l andesite 186 97 45 847 Cleaver flaked
pn62 andesite 171 95 45 921 Handaxe flaked
pn64 andesite 187 96 51 1063 Cleaver  flaked
pn66 andesite 130 70 29 276 Handaxe flaked
pn67 andesite 177 75 45 727 Cleaver flaked
pn68 andesite 185 97 47 827 Cleaver  flaked
pné9 andesite 144 71 42 410 Cleaver  flaked
pn610 andesite 204 82 46 781 Handaxe flaked
pn613 andesite 169 81 38 458 Handaxe flaked
pn614 andesite 204 100 45 984 Cleaver  faked
pn621 andesite 175 93 32 641 Handaxe flaked
pn63 homfels 151 89 40 508 Cleaver flaked
pn6s hornfels 117 79 27 249 Handaxe flaked
pnG11 homfels 210 114 51 1287 Cleaver  flaked
pn612 hornfels 112 68 28 267 Handaxe flaked
pn615 hornfels 131 67 41 346 Cleaver  flaked
pn616 hornfels 193 %90 42 679 Handaxe flaked
pn617 homfels 112 67 27 210 Handaxe flaked
Mean 164 85 40 638

SD 329 13.7 8.1 316.3

Because of the raw material size present at the site, handaxes and cleavers made on

andesite are bigger and heavier, when compared to the ones manufactured on hornfels.

Initially, it was assumed that the raw material had no influence on the differences
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presented by the handaxes from these sites. Therefore, a chi-square test was used to test this null

hypothesis. The critical value at o = 0.05, with df = 2 is > 3.84. Since the x? exceeds this value

(= 7.2029), the null hypothesis of no difference was rejected. In fact, the examination of the data

revealed a clear-cut difference among the handaxes produced on these two distinct types of raw

material, a difference greater than what could be expected by chance alone.



Table 2.2.9 Mean values of handaxes.depending on raw material -

[Raw ‘ lLength Breadth Thickness - Weight"

Material (mm) (mm) (mm) : . (gr)

84 42" o720

82 37 567

Most of the handaxes and cleavers from Pniel 6 (94.4%) are made on flakes. They were

lumped as bifacial artifacts because most of them (in this particular case} do show bifacial

flaking.

_ The c.lea,vers total half of the assemblage, a surprisingly high number, when cbfnparéd to
other Acheulean sites in the region. This result may have come about an unconséious biased
collecting procedure. Still regarding the flakes used as blanks for cleavers’ manuf'ac.ture‘, two of

them (22.2%) were made using Victoria West cores {the so-called “proto-Levallois” cores; Riet

Lowe, 1945),

Table 2.2.10 Large flake description (pn6: 3 pieces)

Flake Raw Max. Max. Max. Weight  Toth’s
material Length Breadth Thickn. {gr.) Type
(mm) (mm)  (mm)
pn618  andesite 133 90 43 538 VI

Flake type

end-located bulb
in relation to the
. axis of the flake
andesite . 148 |06 45 715 VI end-located bulb
- in relation to the
axis of the flake °
end-located bulb
in relation to the
axis of the flake

_pn6ll9

pn620  andesite 122 98 17 305

134 98 35 519
SD . 13.0 8.0 157 2057

. There are, proportionally speaking, very few large flakes (longer than 100 mm) present

|
1
I +
¥
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in the assemblage studied. The flakes studied present a carefully prepared platform, but are quite
thin to allow further retouch:
The flake component is essentially bereft of blades or points. thus indicating that we are

not observing a MSA industry.

2.2.4.1.3 Faunal remains
&

Pniel 6, as most of the Vaal sites, is located in a channel setting. The bone assemblage is
too fragmented to allow deeper insights regarding the role of hominid intervention in the
formation of the faunal assemblage. Although the bone surface is too weathered, and the bones
too fragmented, it became possible to identify several species present in the assemblage. The
predominant fossil species are large ungulates (Equus, hippopotamqs, rhinoceros, antelopes,
wildebeest and giant cape horse) most of which were grazers, typical of open environments

(Beach & Morris, 1990).
2.2.4.2 Doornlagte and Rooidan

Doornlagte and Rooidan are situated close to each other, in northern Cape, on the Vaal
River area (Mason, 1967a, Butzer, 1974). These two late Acheulean sites were discovered and

studied in the 1960°s (Mason, 1966, 1983. Fock, 1968).
i 2.2.4.2.1 The sites, age and stratigraphy

Both Doornlagte and Rooidan are open-air sites, located on the edge of pans. The raw

material used to produce the artifact is predominately andesite and hornfels (indurated shale),



which is found in the dykes located nearby (about one to two kilometers away).

A total of 18.791 lithic picces were collected at Rooidan, of which only 33% present
some sort of retouch. The high percentage of waste products neaf to a good source of raw
material led Fock (1968) to describe the site as a condensed sequence of penecontemporaneous
occupations. Here at Rooidan, the artifacts were found sprea.d vertically (for about one meter)
through sands from deep pan deposits. The predominant .lithi'c pieces are flakes smaller than six
centimeters (abo|ut 67% of thé artifacts). As refereed by Mason (1967a) and Fock (1968),
handaxes and cleavers represent only 2.5% of the artifacts found (i.e.. of the about 6,000 lithic
piece; presenting some kind of retouch); the handaxes are mainly “of elongated form™.

Doornlagte is also located on the edge of a pan, in a gentler sedimentary environment.
As mentioned by Mason (1966, 1967b), the partial excavation of this site revealed a thick
palimpsest; in fact, a large concentration of artifacts (aBout 2.000) was found in a horizon of
about a meter thick.

Although no bones or teeth were foun.d n both 5i_tes, Rooidan, as I mentioned already,

has been dated circa 174,000 Kya by Uranium series dating (Szabo & Butzer, 1979).
+2.2.4.2.2 The lithic assemblage
The éséen1blages collected at both sites, and classified as of Later Acheulean included,

besides handaxes and cleavers, picks, artifacts on flakes (such as scrapers and knives), choppers,

bolas, etc. (Mason, 1966, 1967b, 1988, Fock, 1968).




a) Handaxe (hornfels) from Rooidan

(South Africa).

Fig. 2.2.9 Handaxe from Rooidan, manufactured using a soft hammer

percussion technique.

Among several characteristics, this tool presents:

* a quite straight outline (plane view), with a flake sequence regularly
spaced;

* no cortex (with flaking reaching up to the center of the piece);

= a flat/thin cross section;

* 2 narrow side edge angle; _

+* a more or less straight side profile (“straight blade™).
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Table 2.2.11 Description of bifacial pieces (10 pieces)

Handaxes Raw Max, Max. Max. Weight Type Butt .
& material Length Breadth Thickn. ({gr.) '
Cleaver - (mm)  (mm) (mm) : '
rool andesite 144 89 41 . 560 Handaxe  flaked
roo2 =~ andesite 137 65 51 467 Handaxe flaked
or core?
roo3 homfels 89 51 30 148 Handaxe flaked
1005 andesite 148 - 73 39 402 Handaxe  flaked
roo?7 andesite 81 74 39 285 Handaxe flaked
- ~ orcore?
roo8 hornfels 157 65 29 300 Handaxe flaked
1009 andesite 125 62 33 264 Cleaver flaked
rool0 andesite 141 98 32 523 Handaxe flaked
dorl andesite - 202 73 1734 Handaxe flaked
_dor2 andesite 272 68 2380 Handaxe  flaked

 Mean - 150 44 706
_SD 54.8 152 7388

The preferred blanks to produce the bifacial pieces were flakes (60%), of which two
i 'p_iéc;:_s wg:'re‘ made on __Koml')_'éwa_ﬂakes (the cleaver and a handaxe). As Humphreys (1979)
"pointed out, and I was able to observe while visiting the area, the raw material (both for andesite
and homfels). constituted .an important constraint for the production of artifacts, since its size did
not allow for tﬁé_detaéhment of very large flakes.

: ' Some Qﬁlhors have uséd an a'ppa-rént trend suggesting a decrease of length and an
inchéée in_rela"_iti"ve héﬁ’dai_xébreadth as & basis for time ordering the assemblages f'rknr'n the upper
paﬁ of the Youhger gravels (e.g., Keller, 1976). Others still (e.g., Humphreys, 1969, 1979), have
argued that this pattern is due mainly to the quality of raw material used to prepare the artifacts.
Fig. 2.2.9 is illustrative of a handaxe from Rooidan, manufactured using a soft hammer
pefcu{ssionrtechnique. The use of a soft hammer results in a “carefully trimmed plane profile and

thinner cross section” (Humphreys, 1969). Hence, the Rooidan assemblage which some have
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attributed to the Fauresmith period (Sampson, 1974), should be actually classified as of late

Acheulean age, based on the artifacts present and on the dating (Humphreys, 1979).

Table 2.2.12 Large flake description (2 pieces)

Weight

Flake Raw Max. Max. Max. Toth’s  Flake type
material Length Breadth Thickn. (gr.) Type
(mm) {mm) (mm)
dor138 andesite 226 130 47 1527 VI ~end-located bulb in
. relation to the axis
of the flake
" 100139 hornfels 68 50 45 121 VI end-located bulb in
: relation to the axis
of the flake
Mean 147 920 46 824
SD 111.7 56.6 1.4 994.2

There are very few large flakes present among the artifacts collected, a feature referred

to by both Fock (1968) and Mason (1988); this feature is especially striking at Rooidan. Indeed,

and specifically at Rooidan, the reduced number of bifacial artifacts (where even some of them

may be in fact cores) and large flakes, suggests that a selection for big flakes was occurring

along the sites located in the vicinity of raw material sources; this fact, together with the

presence of hammerstones in the assemblage (amongst our sample there was one hammerstone --

a broken dolerite cobble, with a battered surface, weighting about 350 gr.) reinforces the idea

that the production of large bifacial artifacts was taking place at this site.

2.2.4.2.3 Context interpretation

Further interpretation of these apparently repeatedly occupied Acheulean sites in “near-

primary” context is limited by the absence of organic remains with the artifacts (e.g., Fock, 1968,

Mason, 1962a, 1988, Deacon, 1975). This has been interpreted as resulting from a depositional



122

bias, since most of the sitcs described as of Acheulean period are found close to water sources. and

therefore normally ﬁot in primary or close to primary context (Deacon, 1975, Klein, 1994).

Specifically for thf: case of Rooidan and Doornlagte (Mason, 1988), it has been suggested that
_these sites located héafby shﬁl[ow water lakes were probaBly expos‘ed to the elements for a

protracted period, prior to eventual burial of the lithic artifacts (Fock, 1968, Mason, 1999).

2.2.5 Conclusion )

The principal basis for classifying Acheulean industries has long been the comparison of
“bifaces” morphology. A full discussiph of the im'p]ications of comparative data (both from |
Sou-t.h African Acheulean sites and from the replicative program) f;)r assessing the relationships
of southern Mozambique data will be taken up in chapters V, VI and V_ll I. However, I would like
to document some of the features that have been discussed in the literature as the predominant
patterns emcrging during this time period (al! bifacial tools were considered during the collection
analysis, but the more specific study was performed only on the handaxes):

the refinement of flaking techniq‘ue {frequently used for dating purposes as I stated
earlier) ‘ '

a technological improvement in terms of artifact manufacture (justified by an
increase in the careful trimming presented by latter pieces).

and increase standardization in artifact forms in later times.
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Table 2.2.13 Handaxe length (rank ordering list of sample means)

Localities (Southeastem Africa)

Range [ % ‘M1ddl ‘PleistocEne “I\Jlddléll.]f)f)é‘r'ﬁiiﬁ 1
o |4 e g T
b i s, o E s mlﬁq!"sgg,. v,fllz. b ’kff«"-'__
<110 “Sterkfontein MbS
111-120 Olorgesailie LSS
121-130 Three Rivers Rooidan
131-140 Olduvai EF-HR
141-150 Isimila H20 Montagu L3
Amanzi
151-160 Kalambo Falls AS B Pniel 6
161-170 Kalambo Falls AS

171-180 Peninj

181-190 Isimila K 6
Kalambo Falls A6
Kalambo Falls B5
>191 Olorgesailie- Catwalk

Sources (other than my personal data)

a) Olduvi, Leakey, 1971, 1975, 1994

b) Peninj, Isaac, 1967

c) Isimila, Kleindienst, 1961

d) Amanzi, Deacon, 1970

e) Rooidan, Fock, 1968

f) Three Rivers, Mason, 1962a

g) Montagu, Keller, 1973

h) Kalambe Falls, Clark, 1969, 1974

This table clearly indicates that a consistent time trend in “biface” morphology is not
obvious both among Southern and Eastern African assemblages where the sequences are known
through stratigraphy and/or dating.

Still regarding the question on the potential identification of temporal tendencies among
Acheulean assemblages, the ratio Breadth/Length (B/L) has been used by several authors (e.g.,
Volman, 1984, Mason, 1988) as a means of evaluating a progressive trend through towards an

increasingly standardization of the handaxe shape.




T_abte 2.2.14 Breadth - Length (B/L) ratio for handaxes

Range - Localities (Southeastern Africa)’

(mm)

R e BTy X e R L
- : ) " Kalambo Falls B5
Kalambo Falis A 5
.55 Peninj, . Pnief
’ Olduvai EF-HR Kalambo Falls AG
Isimila H20 Kalambo Falls A5 B
.60 Three Rivers Montagu L3,
" Olorgesailie LSS Amanzi
Rooidan

50

Sterkfontein

Finally, some authors (e.g., Isaac, 1977) have hinted that a marked distinction between
earlier and later Achenlean samples emerges in the mean scar numbets present per piece and in

the assemblage on average

The image we obtained for South Africa though is not very explicit in this respect.

.
]

r .

‘ Tai)lc 2.2.15 South African Acheulean assemblages: flake scar counts on handaxes

Range of

Flake scar count 21-25

ik 4 Sterkfontein

Doornlagte

_ The data obtained only suggests that the lowland area sites may be in fact similar, in
terms of intensity of flaking, to the early Acheutean sites from South Africa. In sum, the
~ examples briefly discussed suggest that temporal trends are neither unilinear nor trreversible, and

that thé use of biface typology in age estimates is strongly misleading. However, the low degree
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of control on dating, on context and on our site data base set strong limits to assessments about
evaluation of toolmaking based on older, typological oriented, studies.

In fact, these trends, although aimed at being defined “technologically” by some authors
(e.g., Stiles, 1991} they are grounded on a typological evaluation of the “bifacial™ forms found at
the various sites, assuming that artifacts are the final product, the mental template of their
manufacturer. The isomorphism of technological attributes in lithic analysis is quite difficult to
evaluate, and hence, people functioning in terms of “formal type classification™, observing the
artifacts as final, end-products, tend to lump distinct technological categories. Later, when used
to explain the presu!ned archaeological counterpart, the relationships observed have no
prédictablc value, because they are not cognitive.

The picture drawn in this chapter clearly shows that the results of the various approaches
ap;'Jlied to South African sites in terms of typological analysis proved that this avenue of
investigation has become sterile, and that the use of bifaces as a temporal indicator, i.e., as
“fossil directeurs™ is impracticable. This is because technologically distinct artifacts have been
quite often analyzed together (i.e., handaxes afid cleavers) and the metrics used do not reflect the
difference, thus the impracticability o!;trying to assess temporal trends. Indeed, the level of
technological complexity potentially present at each site, in terms of knapping activities
performed there, is unknown since no serious technological analysis has ever been applied to the
lithic assemblages in the area.

All these facts just mentioned above make a clear case for a technological evaluation of
the assemblages, before assigning any cultural/industrial affiliation. It also points out the range
of problems associated with any attempt to establish comparative regional analysis, especially
when Southern African paleoanthropological data is used as an “anchor™ to correlate

Mozambican assemblages.
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Fig. 3.1.1 Sohtherﬁ Africa. The dotted circle indicates the broader area from where available paleoenvironmental data
were used for this study
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CHAPTER III - THE PAST LANDSCAPES IN SOUTHERN MOZAMBIQUE: THE
QUATERNARY PALEOENVIRONMETAL RECORD OF SOUTHERN AFRICA WITH

EMPHASIS ON THE PLEISTOCENE
3.1 INTRODUCTION: THE REGIONAL SETTING

Bearing in mind the main objective of this study — to characterize the earliest stone age
industries from southern Mozambique from the perspective of technological complexity present
(both in terms of manufacture and use of artifacts), the emphasis was placed on location where
Acheulean hominids focused their behavior and not just on the deposition of objects. In fact, one
of the major aspects of the research has been the question of causality, and in particular the extent
to which landform, climate and associated environmental changes influence the technological

complexity patterned by Acheulean hominids in southern Mozambique.

Although the past geological history of southern Mozambique has been studied in some
detail (Afonso, 1976, Momade, 1990), there is very little information of paleoenvironmental
character for the specific area where this study was conducted in southern Mozambique (the
Umbeluzi-Changalane-Tembe area). While the geological description is restricted to southern
Mozambique, the paleoenvironmental information present here is based on research developed for a
broader area. This .inc!udes, besides the study area, the adjacent territories of Swaziland and mostly
of South Africa (Kwa-Zulu — Natal and Gauteng) for the late Tertiary and Quaternary periods (i.e.,
for the last part of the Neogene), as indicated in Fig. 3.1.1. Still, a detailed consideration of early
Quaternary paleoenvironmental changes in Southern Africa is a topic of too great complexity to be
properly evaluated within the scope of this dissertation. Besides, the knowledge of the region’s
geomorphology, geography and biotic environments 'duri;lg the Middle Pleistocene is very limited. In

this broader region, with the kind of geological history and environment present, it is quite difficult to
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achieve a fine temporat resolution in terms of paleoclimatic and paleoenvifonmental reconstructions
(Gasse, 1995); however, these reconstructions improve themselves towards more recent periods (e.g.,
-van Zinderen Bakker, 1976, 1982, 1983, Price-Williams, et al., 1982, Scott, 1984, Nicholson, 1985,

Maud, 1986, Campo et al., 1990, Partridge et al., 1990, Deacon, 1990b, Cerling 1992, Tyson &

Lindsay, 1992, Partridge, 1993). As several authors have mentioned, the reconstruction of past

climatic and envi:ronmentg]’ events is rendered dif! ﬁcult‘ by the disparity in spatial and temporal
dis;ﬁbution of evi(iencc, thé variation in regional importance of the distinct types of évidence and the
lack of agreement in interpretation of the same data (Butzer, 1975, 1984, ]éutzer & Cooke, 198 l
Deacon & Lancaster, 1988, Tyson, 1990). This sitﬁation is made more complex by the impossibility
of dating accurately the data obtained (Scott, 1984, Deacon & Lancaster, 1988, Vogel, 1984}, In
facts, one is faced with an almost complete absence of long "conventional” records on land (i.¢, from
lakes, pollen records, etc.). Therefore, the data often appears to be somehow contradictory, especially
for rainfall and type of vegetation cover, and it is uncertain whether the evidence reflects
methodological or theoretical inadequaqies, or still subtle deviations of the environmental history of

the source sites themselves (Butzer, 1984, Gasse, 1995). o

X .




129

3.2 THE PAST LANDSCAPE: SETTING THE GEOLOGICAL FRAMEWORK )

Numerous aspects of modem-day physiographic character of Southern Africa were
apparently in place by the end of the Miocene (e.g., King, 1972, 1978, Truswell, 1977, Pritchard,
1979, Dingle et al., 1983). However, the onset of the coastal pléains below the Libombos Mountains
dates to a later period, the Pliocene and Pleistocene. The discussion in this section will be confined to
the‘dcscription of the major stages of the geological past of southern Mozambique; the full

distribution and extent of formations occurring on a wider scale is not dealt with

Geologically, the area is underlain by Jurassic rocks of the Karoo Supergroup, as well as
by rocks of Mesozoic and Cenozoic origin. The dominant country rocks are basalts and rhyoiites,
which form the Libombos range structure. Hence, the discussion in this section will be restricted
to a general description of the major geological stages of the geological past of the area under
study. This is aimed at obtaining insights regarding the geological and paleoenvironmental factors
that influenced the formation and distribution of the archaeological sites studied for this
dissertation.

In this region, a distinctive feature of the landscape is the absence of caves or rock
shelters. In fact, cave formation is usually the result of differential weathering or erosion of
weaker rocks between more competent layers. In the case of the Libombos rhyolites, these are
siliceous rocks, which are resistant to erosion or solution (G. Botha, per. comm.). Consequently,
there is just one case of two rock shelters -- Caimane [ and I -- in the area, a site with relatively
long and unbroken archaeological record from the Middle Stone Age through the Iron Age. The
preliminary evaluation of the lithic and fossil remains from test-pit excavations performed at

these sites will be briefly discussed in the next chapter of this dissertation.
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Key.to Fig. 3.2.2_Geological description of southern Mozambique (Maputo province; extracted

from DNG, 1987)

Quaternary
. Qdc - Coastal dunes -
.® Qd - Interior dunes
* Qa— Recent alluvial sediments
* Qc- Bar-ﬁnger sands
*  Qps - Fluvial scdirp'ents (san&s and silts)

. Qt—Older sediments {(Lower to Middle Pleistocene)

" Cenozoic

* T'm - Fossiliferous limestone from Salamanga Formation
* " T’m - Calcareous sandstones (Tembe Formation)

y

S T Ferniginous sandstone — Magude and:Boane
Mesozbic
. K'm - Maputo Formation — glaucuous to silty sandstone

*  K’m - Calcareous fossiliferous sandstone (Incomanine)

» " RP. Undifferentiated basalts

¢ R"1- LowerMovene basait

B . "RBZJF'_ R’2 — Upper Movene basalts and rhyolite from Pequenos Libombos

* R’1-Rhyolite from Umbeluzi
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3.2.1. General geological description of Mozambique with emphasis on the Sul do Save region

The major part of the geological formations of Mozambique -- 57% -- is of Precambrian
origin, as compared to the roughly 40% of post-Cambrian origin (Afonso, 1976; see Fig. 3.2.1
presentir.lg‘ the geological outline of Mozambique). The Precambrian formations (sedimentary and
igneous) are mainly located in the northern part of the country, to about the Chire-Zambezi Rivers'
confluence. The coastal region from 16° S to the extreme southern tip of Mozambique is covered by
Pleistocene and Holi)cene unconsolidated sediments (see Fig. 3.2.2 with the main geological units
identified in the Sul do Save region). |

DuringAthe late Jurassic, a complex system of crustal extension led to the extrusion of
basaltic lava in southern Africa. By the end of the Jurassic and during the early Cretaceous the
volcanicractivity in the region was again represented by an extrusion of rhyolite, followed by floods
of basalt and than once more, by rhyolites. This volcanic activity was proceeded by a relatively calm
period. However, during the early Cretaceous (£140 Mya) there still occurred the rifting and breakup
of Gondwanaland. This process led to the development of an incipient failure in the Limpopo River
valley, producing an uplift of the southeastern part of the African continent (Partridge & Maud,
1978). As a consequence, the volcanic rocks were deeply weathered, eroded and subsequently
covered with continental sediments. On the other hand, subsidence along deep north south oriented
graben associated with the East African Rift System, and along the axis of the Mozambique Channel,
resulted in the formation of two separate Meso-Cenozoic sedimentary basins:

¢ the Rovuma Sedimentary Basin (in the north-east) and

¢ the Mozambique Sedimentary Basin (in the south-east; Afonso, 1976, Ferro &

Bouman, 1987).

The area of the Sul do Save occupied by the Mozambique Sedimentary Basin corresponds

to about 170,000 square kilometers. This basin developed above a downwarped surface of Karoo
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rocks. é‘_:tarting in the Lower Cretaceous times, it was exposed to several marine transgressions;
howevér, tl'mc ;nain transgressions occurred in the Upper Cretaceous, and during the Palaeogene and
I:~Ieogene. The Crctgceous gnd younger sedimen‘ts c:,ropping out at the western edge of the basin dip
gently eél_sj'twa'rd under th'q very éxténsive cover of later Terli:;_ry and }foiocérie sands and loams,
which cover most of the sedimentary basin's surface (Flores, 1973). The depositional procesé that
tﬁok place during the maritime phase was not continuous, being always followed by an erosional
period (Afonso, 1976, Koch, 1964). lﬁlénd, the morphology of the Sul do Savé region is
qharacterized by extensive erosion plains, gently dipping coastward. They are intersected by the
valleys of the Save and Limpopo Rivers and by smaller rivers, on’g_i.nat'i:;g from tﬁe L.ibombos
Mountains. In the northeast, the structural Urrongas Plateau is underlain by limestone. This is
. sépl_araged from the inland plains by the Mazunga Graben, of which the Funh'alourp—Mabote- Graben is

a; subsystem. These features, which represent the southern most extension of the ea;stem African.Rift
System (see Fig. 3.2.3.) in Mozambique (F]oreé, 1973), are portrayed in Fig. 3.2.4.

The Mozamblque plam is part of the Mozamblquc Sedimentary Basin, being the most

W|despread coastal plam in southem Africa. In the southem part of the country, a dune area wnth an

average width of 30 kilometers characterizes this coastal bett.

L

Finally, one should remark that rivers such as the N’Komati and Limpopo have built an

extensive alluvial plain, inland from the dune belt.

.;5.2.].1 il;he Karoo Supergroup

In southem Mozambique, the oldest exposed geological formations are referred to as being
part of the Jurassic System - the Karoo Supergroup. Fossil evidence shows that the Karoo

R Supérgfbup was formed between the Upper Carboniferous and the Lower Jurassic, from about 300

Mya to 180 Mya (Truswell, 1970, 1977).
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" In the Sul do Save region, the Karoo is present as a narrow strip of easterly dipping, mostly
extrusive igneous rocks of some 20-25 kilometers wide and over 400 kilometers long, witha
maximumn altitude of about 800-900 meters a.s.]. The Karoo sediments reach here a thickness of
about 1.8 kilometers This section of Karoo sediments form the straight and elongated Libombos
ridge (including the Grandes Libombos and the Pequenos Libombos mountain ridges — see Fig. 3.‘2.5
and the more detailed presentation of the geological profile along some cross sections in Fig. 3.2.6).
This topographic continuity is broken only by the gorges of the largest rivers, such as the Umbeluzi,
N’Komati, Oliphants and Limpopo.

‘ The structure of the Libombos range is a regular monocline, with basaltic, rhyolitic and -
pyroclastic strata dipping éastward. The basalts are usually black, and more easily eroded than the
rhyolites, due to its specific chemical composition (richer in Ca and Na); therefore they form usually
the depressions and pediment lowlands between the rhyolitic areas (BURGEAP, 1962, Abel, 1994).
The basalts can be found from the Umbeluzi River to the Pongolo River (affluent of the Maputo
River), in the southern most area of Mommbiqge (around Catuane area), forming a narrow strip \.vith
some twelve kilometers wide. The rhyolites are fine-grained light lava, of reddish to pink- to
brownish coloration, very resistant to erosion, due to a high percentage of silica in its composition.

Some of the "rhyolites" of the Libombos range are in fact large ignimbrites and welded tuffs

(Assungio et al., 1962, Abel, 1994).

The tgneous rocks overlying the initial basalts (see Fig. 3.2.7 representing 2 W-E transect of
the study area, in southern Mozambique) are represented mostly, from bottom up, by limburgites,
rhyolite, basalt and intercalated sandstones (for example, in the Goba area), rhyolite and again basalts
(e.g., Movene River area). These latter basalts (Movene area), lying disconformably above the upper
thyolites, are dated about 13710 Mya (i.e., i.e., being of post-Karoo, lower Cretaceous time), The

resistant rhyolite lavas from the Libombos range extend as far as the western margin of the coastal
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~ plain, bel_c_)w_whiph they also occur beneath a covering of younger rocks. at an increasing depth in an

. ~

‘easterly direction (Maud, 1980).

3.2.1.2 The Cretaceous System

The southern Mozambique region has its origin with the breakup of Gondwanaland and the
fonﬁria-tioa;l of 5 nc;w sea’f_and coa:lst'line. The depositiona.l env_ir-onment exlénding into the Cretaceous
was thus characterized by the ir-}termittent vertical tectonic movements of the newly formed
~ continental margin and the sporadic supply of large volumes of sediments (Fortser, 1975, Tankard et
al., 1982). Hence, Cretaceous sediménls are widely developed beneath the Mozambique coastal
plain. See Table 3.2.1 fora detailed description of the; chroriostratiémphy of Southem Mozambique.

The breakup of the Gondwana supercontinent had several important implications for the
gec;logicz.al processes that occurred in the Mesﬁzoic Era in Southeastern Africa. About 140 Mya the
rifing process led to the formation of the proto-Indian Ocean. This fact trigged a cycle of marine
N tra'ﬁsére;ssioﬁ}s anﬁ :regressions, which took place during tht; -Cretaccous, as wcll as conhibutgd

towards the development of the drainage system today present in the region (see Fig. 3.2.8

illustrative of the sea level movements in relation to the present sea level).

The beginning of the formation of the East African Rift System and the development of the
East Affican coast l§ad toa ‘dismption in the continental system of dgposition: shallow- to deepwater
- mz;.rine rocks, usugily richly fossiliferous, were deposited. These nearly flat-lying rocks form an
eaéiward thickening w'ec‘ige. In the study area, marine deposition lasted unltil the beginning of the
: Terti;ary in thé eastern region. During this period in tiw study area, saﬁdstone and conglomérate beds
coi‘r.lpn'sing élast‘s derived from the Libombos rocks, with intercalated flows of alkaline lavas,
extended in centra! part of the southern basin far to the westward of the present-day shoreline. This

deposition occurred directly above a surface of igneous rock (Stormberg rhyotite). Hence, the Lower




Table 3.2.1 Chronostratigraphy of southern Mozambique

élo

Holocene
(0-10Kya)
Upper
Pleistocene
{10- 125 Kya)
Middle
Pleistocene

(125 - 780 Kya)

Lower
Pleistocene

(0.78-1.6 Mya)
Upper Pliocene

Middle to Lower
Pliocene

Miocene

(5 - 22.5 Mya)

Oligocene
(22.5 - 37 Mya)

Eocene

(65 - 53 Mya)
Cretaceous

(137-65 Mya)

Karoo

{(150-190 Mya)
Precambrian

A
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Fluviatile alluwum terrestrlal gray sandy cover, .
coastal sand dunes

| [)VIaputo Rlver,‘

N'Komati River

Regression and short transgressional cycle; coastal
sandstones and coastal dunes; shelly, “Inhaca

Revez Duarte
Kassimatis

Formation™ (submerged terraces) » Fomo da Cal

Regressive-Transgressive cycles; coastal dunes, Boane

sandstones; interior red dunes; “Gondzo/Malhazine Tembe River
Moamba

Formation™; regressive red dunes, parallel to the coast;
lacustrine deposits; “Machava Formation™; formation

of the middle level (10-15 meters) river terraces’

Inhaca coast
Infulene River

Transgression-Regression; Porto Henrique coastal line;
consolidated dunes; conglomerates, "Matola

Ponta Maone
Alto da Enchisa

ation” Moamba
*Cacho Formation™ and “Magude Formation™; red Boane area
sandstones

Transgression with a basal conglomerate overlain with
calcareous/clayey/silty sandstones; “Tembe
E l s ‘\,

Maputo River

Late Miocene uplift and tilting; Widespread planation;
“Santaca Formation™; fossiliferous limestones,

glauconitic sandstones; rolling planation on the Libombos

Tembe River
Changalane
River

Maputo River

Local marine and continental sedimentation; Maputo

Maputo River

grey clays; “Inharrime Formation” Changalane
River
lamanga ation” (maritime origin): glauconitic | Maputo River
fossiliferous limestones; planation (Salamanga),

Tembe River

Marine sediments; “Grudja Formation™: glauconitic
sandstones; lagunar clays and conglomerates; Turonian

continental sandstones, arkoses and conglomerates;
“Sena Formation™; cycle of transgressive activity;
“Maputo Formation™: silty glauconitic sandstones

Santaca
Umbeluzi River
Tembe River
Boane

Maubué River

Changalane

River
Upper Stormberg lavas: Drakensberg (Triassic- Catuane,
Jurassic); Libombo fissure eruptions: rhyolite, basalt, Movene

dolerite; .
Dwyka, Ecca, Beauford and Stormberg sediments

Intercratonic basin; Transvaal supergroup: quartzites,
arkoses, conglomerates; Limpopo belt;
Kaapvaal and Zimbabwean cratons

(after, Barradas, 1962, 1966, Faster, 1975, Afonso, 1976, Beernaert, 1987, Momade. 1990)
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to Middle Cretaceous is here represented by marine shelly sandstone with glauconite which has been -

called "M_aputg sandsgone" or Mgmx_m_ﬂgug&igp (i_vith a thickness of about 100 meters; Freitas, -
_1.9.5‘7',:BUR(_IEEAP, 1962, Frankci, 1972, Fl(‘JI'ES, 1973, Foster, 1975).

| An upper _Cretac,eous unit - the deja_}’_qtmalm, of littoral to neritic origin is present in the
area. This unit i:s present in the bed of the Uanetze River (Grudja?/Uanetze Formation). In KwaZulu-
Natal, the St. Lucia Foﬁ;ation reflects the same time; in faét, the only dated sample from the Grudja
Formation estimatqs its aée about 60+6 Mya (Freitas, 1957, Maud, 1980, Moméde, 1990; see Fig.
.3‘2.9 representing a schematic lithostratigraphic correlation of Tertiary strata between K\.Jva-

Zulu/Natal and the Zambezi area).
3.2.1.3 _The Cenozoic Erathem

Starting from the Paleogene, several transgressions and regressions continued to occur until

the beginning of the Miocene, when the sea started gradually withdrawing from the central part of

the Mozambiqﬁc Basin. In fact, during Tertiary times, the main characteristic of the tectonics of the
~ area under study is its geomorphic stability, (Flores, 1973). Most of the Tertiary deposits presé;nt

estuarine (marin€) characteristics (including transgressive, regressive and continental phases). See

Fig. 3.2.10, illustrative of the development of southern Mozambique coastline.

In Beernardt's opinion (1987) two sedimentary cycles were present in southern Mozambique

during the early part of the Cenozoic:
¢ The Paleogene: silts, fine sandstone with facies similar to Upper Cretaceous. Eocene
fine limestones;
The Neogene with a well developed Pliocene structure, representing a transgressive

basal conglomerate overlying coarse sandstones.
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3.2.1.3.1 The Pnl‘eogene

The Paleééene and Eocene rocks in lhc. Mozambique Basin are all of marine origin and
nowhere is observed an unconformity at their base except to the south of. Maputo city (i.e., in the
stuciy area). This marine sequence - known as lhe Grudja Formation - is dominated by medium to
fine grained calcareous sandst.onc and siltstone (Beernardt, 1987). The Grudja Formation was
deposited from the Upper Cretaceous until the Paleoceng (see previously refereed Fig 3.2.9 for a
schematic interpretation of the _lit-hostratigraphy during the Tertiary in southern Mozambique). This
fonpatioﬁ is (_Jvcrlain By a limestone unit of Eocené age - the S_zﬂﬁmnga_Egmm_tmn of marine origin -
tﬁat is exposed along the-Maputo River and the Tembe River. The Eocene roci<s are predominantly
carbonate facies with weil—developed algal-oohithic limestones, becoming sandier and more marty to

the east (Foster, 1975, Dingle et al., 1983).

The onset of the Oligocene in the Mozambique Basin was marked by an extensive marine

regﬁ:‘ssion, which extended until the early Miocene. In the study area, this regressive period is

apparent in the absence of Oligocene deposits. The only Oligocene section seeris to be restricted to

some small outcrops forming the Inharrime Formation. This later formation consists of argillaceous

“sandstones and covers the Salamanga Formation (Flores, 1973, Beernaert, 1987).

3.2.1.3.2 The Neogene

oy

In the extreme south of Mozambique two unconformity surfaces are present: one below

. the marine Miocene, and another one above it. The early (lower) Miocene sandstones and

" conglomerates were deposited above a distinct unconformity surface underiain by the Upper

Cretaceous - Paieoﬁene sandstone (Grudja/Uanetze Fm.). The uppermost part of the marine

Miocene, not easily distinguished from the overlying Pliocene, is represented in the coastal ¢liffs
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. in s_pu_thérh_Mp-‘z:f}i_fflbigug._The§e bcds_--_ cal[gd the Mamg_l*‘_rmngﬂgn -- consist mostly of basal _
co!nél;)mer.ates, covc}ed with gandstones and dolomite, commonly with ;)t;lites and coral debris,
thus indicating a shoreline or shallow offshore environment (Koch. 1964, King. 1966). However.
; in the study aréq this marine facies is designated as Ignbgb"_qzmgti_@l The Tembe Formation, in
the area under rescarch,' is present in the subsurface in the Urr}ﬁel{_lzi and Tembe Rivers, as well as
~at Ponta das Trés Maria (Momade, 1990). This formation, which underlies most of the dunes in
ﬂ“lf:t cogsial belt; ‘overlies a .basal uncenformity (Ferro & B(;uman, 1987). It should also be
mehtiqngd that some authors distinguish the Tembe Formation (ri;hly fossiliferous) and thé

- Sﬁggl;aca Fggngtj'gn, the latter poor in fossils (Momade, 1990).

- A regression starting in the west at the end of the Miocene (and lastfng throughout the.
Pliocene) indicated the end of the Tertiary depositional cycle. This cycle culminatled with the
deposition of the Jofane Formation. During this regressive period, sandstones were strongly eroded
and modiﬁed and in several outcrops only the basal conglomerate remains, a situation that seems to
be typlcal of the Pltocene Quatemary in the area (Beerardt, 1987)

L Howcver it should be pomted out that some local transgressmns contmuedrdurmg. the
Plio-Pleistocene (Barradas, 1958, 1961, 1965, Koch, 1964). This fact ledto a w1despread-
development of deltaic to lacustrine sequences, usually identified as Infulene sands (Ferro &
Bouman, 1987). Reaching normally a thickness of 50 meters, these sands are composed of
Pieistocene—l—lolocene deposits: Matola Formation, Machava Formatien, Costa do Sol swampy

deposits, as well as marine deposits (Momade, 1990).
3.2.1.3.2.1 The Plio-Pleistocene

The present day land surface owes its origin to the extensive, thick; unconsolidated sands

acéumulated from the Pliocene, the Pleistocene and the Holocene. A continuous eastward sea

retreat during the Plio-Pleistocene resulted in the formation of new depositional units (mainly

s :
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with dune characteristics), and devetoping the present day geomorphology. Further on, during the
Pleistocene and the Holocene, another series of dunes were deposited in response to a sequence of

marine transgressive and regressive cycles (Maud, 1968, 1980).

In southernmost Mozambique, the Miocene rocks are covered with discc_)ntiﬁuous
continental reddish conglomeratic sandstone - the Magude Formation. This formation is of Plio-

Pleistocene origin (Flores, 1973, Foster, 1975, Momade, 1990), and may reach a thickness of 30

meters in the outmost southem area. In the southernmost Maputo area this unit is labeled the Cacho

Eormation. Its deposition history is linked to the tectonic uplift in the region, which was followed by
fluvial deposition and eoiian accumulation of gediments. In the study area, the Lower Pleistocene
units have lost their dune (eolian) characteristics, keeping only their conglomeratic component
{Koch, 1964).

Overlying the Cacho/Magude Formation a continental facies occurs - the Matola Formation.
This unit, of lower Pleistocene origin, is composed of basal conglomeratic strata, covered by clayey
sands. The Matola Formation was developed along the eastward Maputo river valley lowlands
(Beernardt, 1987). Its deposition seems to be linked to a regressive post-Eemian incision and to a

vertical uplift in the area (Momade, 1990),

A younger contihental facies (Middle Pleistocene), also lying over the Magude/Cachg
Formation is represented by clayey yellowish sands and ferricretes, covering a basal pebble bed
(Momade, 1990). This facies -- the Machava Formation -- is present in the Umbeluzi valley, and

although younger, its origin is similar to the Matola Formation (both the Matola and Machava

Formations have an average thickness of 15 meters).
To the interior, a cordon about 100 kilometers wide of inland ancient dunes is present. These

unconsolidated dunes which resulted from regressive/transgressive sea movements, are mainly of

middle-to-late Pleistocene origin (Mathazine/Congolote Formation). They consist of orange-brown
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to reddish colored clayey sands of fine to medium texture (Koch, 1964). Still in this period occurred

the formation of 30-60 m river terraces along contemporary river systems (Barradas, 1962, 1966).
Most of the sites excavated for the purpose of this dissertation were located apparently

associated with geological deposits attributed to the Middle Pleistocene (see Chapter V for a deeper

description of the geological context of each site studied in southern Mozambique).

In the late Pleistocene a large accumulation of fluviatile material formed the 15-25 meter
river terraces (Barradas,'1962). During the same period, the deposition of the second eolianite (less
consolidated than the first one of early Pleistocene origin) took place, with reddish-brown clayey
sands, which stretch themselves from Ponta do Ouro to Inhambane, i.e.. from the extreme south of

Mozambique, until about the area of the Tropic of Capricom (Maud, 1980, Beernardt, 1987).

Finally, and the very end of the Pleistocene a third eolianite was deposited (covering the
second one) as a sandstone cap. This process has formed the core of the 100 meters level dune
system along southern Mozambique coast (Beernardt, 1987). The final regression led to river
incision and the fr‘)rmation of clayey reddish soils on low atluvial terraces along the main river valley
systems in the area (N’komati, Umbeluzi, Tembe, Maputo; see Fig. 3.2.11, with an example from the
Umbeluzi River, near Boane-Umpata). Indurated calcretes or lacustrine limestones of Quaternary age
can be found locally in poorly drained alluvial depressions. Along the coastline these sediments are
known as "beach rocks”, i.c., coastal sandstones, being present, for example, at Inhaca. These

deposits are usually of late Pleistocene origin (Barradas, 1962, Koch, 1964).

3.2.1.3.2.2 The Holocene

The final regression (of Holocene origin) resulted in a quick process of riverine vertical

erosion, creating the three-to-five meters terraces. In the study area there are also present marine



deposits of Holocene age. In fact, an early Holocene littoral to sublittoral formation, composed by
f'os.siliferbus sandstone, is present in some localities along the coast ie.g.: Ponta Maone). This Coasta
do Sol facies is almost everywhere covered by coastal dunes (Barradas, 19525, 1956b, 1958, 1962,
‘196‘5, Koc_:h, 1964, Afonso, 1976). The coastal dune belt, frorp recent Holocene, consists of a narrow
sm'p of dunes. These lat-e Iiﬁor:il dun'es; whose thickness may bé over 100 métérs; consist of clean,
medium to coarse textured sands {Xefina Formation). Coastél swamp deposits formed by white-gray
fossiliferous sands of lacustrine and/or fluvial origin emerged also in the Holocene. In the study area,
 they are present at Catembe (Futi depression). At the same time, the southern lagunar dune belt
formed (including the presénce of shell-middens and coastal sandstones). The estuarine areas (e.g.
Umbelzi, Matola and Tembe Rivers) display well-developed alluvial sediments. sometimes
rcachir?g a thickness of ove.i' 60 meters. These sediments, of I-!ollocene origin, present a fluvial fa_cies.
being clomposed of clayey-sandy deposits with some limestone lenses (of Iacﬁstrine origin?). In .some

locales it is possible to observe some marine influence in the formation of these deposits (Momade,

1990).

3.2.1.3.3 Conclusion

+

The mountain areas are formed by rhyolite, ignimbrite and basalt (mainly south of Goba) of
Ju'raés'ic/Cretacfeous age. The sandy formations of Cenozoic age are present along a wide strip that
stretches from the Umbeluzi River southward passing by Porto Henrique to the Maﬁdjene lagoon.
The lowlands and slightly undulating central region are underlain by limestones/sandstones of
Miocene origin. These Miocene sediments form three main areas: two around the Tembe River (the
first at Mugazine and the second in the Licuati area); the third zone is located in the Maputo River,

" spreading from Santaca to the Mandjene lagoon. The coastal lowlands consist mainly of dune

~ formations, as well as of sandy alluvial sediments (these later to the south, in the Futi River area).

Y




Table 3.2.2. Quaternary chronological sequence in southemm Mozambique (Maputo province), compared to Southeastern Africa

Eastern-Southern Africa

Southern Mozambique .

Geological Climatic Sea-level oscillation Geological formations Archaeological evidences
periods sequence Marine Coastal Occurrences Period
Holocene s Actual s Actual Erosion Alluvium, white |  Shell middens Wilton,
¢ Nakurian e Regression 2 meter level continental dunes N Smithfield
e Ard | Transgression terrace {(Maputo R.) (LSA)
s Makalian » Regression
e Interpluvial | « Trangression Calcareous Modern dune e  Shell middens Mangosian
sandstone formation (Revez Duarte, (MSA)
Kassimatis and '
Upper » Gamblian + Regression (with Coastal dunes Diatomites & Forno da Cal)
Pleistocene small (Inhaca Fmy); lacustrine
transgressional Submerged calcareous
phases) terraces -
s Interpluvial { » - Transgression Coastal lagoons Red interior sand | » Boane, Tembe Sangoan,
& sandstone dunes R., Bandoia, Fauresmith
formations Magude
= Kanjeran * Regression Regressive dunes 10-15 mterraces | »  Boane, Tembe Upper
{Gondzo Fm) R., Palmeira, Acheulean
Mangulane
Middle « Interpluvial | ¢  Transgression Marracuene Red sands &  DBoane, Lower
Pleistocene coastal line dunes parallel to Moamba, Acheulean
coastal line Inhaca coast
+ Kamasian e Regression Regressive dunes Deposition of = Moamba Lower
(Machava Fm) & middle fluvial Acheulean
srmall transgressive terraces (Abbevilian)
phase (Infulene R.)
Lower e Interpluvial | ¢ Transgression Porto Henrique Red sands and » Ponta Maona
Pleistocene | » Kangeran coastal line consolidated cliffs; sea-side
dunes conglomerates

(after Barradas, 1962, 1966, Foster, 1975, Beernardt, 1987)
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Thus, most of the area under study is covered by late Tertiary - Quaternary sediments,
ﬁwhi]e the coastal area is either covered by dunes or fringed by marshes and swamps of Holocene
origin (Beernaert, 1987) The chronological sequence for southern Mozambique, while compared

to Southeastern Africa is shown in Table 3.2.2.

t
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Fig. 3.3.1 Oxygen isotope fluctuations for the last 2 million years. This proxy record for climatic change is very complex and complete.
The more negative values (upward fluctuations) are intergiacials; the more positive values (downward fluctuations) are glacials.
(adapted from Shackieton & Opdyke, 1976). The numbers on top refer to the isotopic stages, and their correspondence to the

magnetic polarity time scale is shown. When evaluating the data available regarding the global climate change over the last 2 million
years, the large variation observed is owed to the large-scale glacial-intergalcial variations displayed by the Northern hemisphere ice
sheets. This resulted in a significant increase in aridity in middle- to low-latitude regions. However, due to its geographical position
(about 3° south of the Tropic of Capricorn), southem Mozambique was probably not significantly affected by the climatic changcs (e.g.,

deMenocal, P.B., 1995).
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3.3 PALEOCLIMATE AND LANDFORM INTERACTIONS: INTERPRETING THE

' EVIDENCE AVAILABLE FROM SOUTHERN AFRICA
3.3.1 Some general aspects

Southem Afriea isa region of the Old World that .v\{a's not glaciated during the Pleistocene.
' However, and before describing the generat paleoclimatic picture during the Quatemary for Southem
Afdca .durin_g, tvhere‘ southern Mozambique occupies a foreground position, one should be aware of
the fact that the gradual development of the Antarctic ice sheet and the circurh-Antarctic current |
heralded the onset _of the modemn climatie system in Miocene times. The development of the
Antarctlc ice sheet‘causerl dramatic changes in the paleoenvironment of southemn Aftrica as the
subcontinent, which was semi-arid during the first half of the Tertia'ry, has since Late-Miocene times

bemg dommated by an enttrely different atmospherlc and oceamc circulation system (Butzer, 1978,

. i-‘\

Vogel 1984 Tyson 1986 1990). The atmosphenc system has since then been characterized by the
interplay of the zone of the westerlies with cyclonic rains and the zone of fropical convection rains.”
This situation will be described in the next chapter. One of the most important differences between
the early and late Tertlary condlt:ons was s the development of the polar heat smlc and consequently

' 'thel steep temperature grad1ent between htgh and low altitudes (Tyson 1990, O"Brien & Peters, in
press). Although temperatures were significantly above any Pleistocene value during much of the
Miocene, the Antarctic ice cap did not melt away (van Zideren Bakker, 1986). Superimposed on this
climatic pattern consi'derable variations occurred during the Quaternary in terms of climatic .
OSClllatIOI'l (e £, Butzer 1978, Sahnger 1981, Maud, 1986, Tyson, 1986, O'Brien & Peters, in press;
see also F1g 3. 3 1) Nonetheless due to 1ts geographleal posmon (about 3° south of the Troplc of

Capncom), southem Mozamblque was probably not severely affected by these chmattc oscﬂlattons.
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3.3.2 The final stages of the Neogene: the paleoenvironmental record of Southern
Africa with emphasis on the Pleistocene
3.3.2.1. Short appraisal of the development of paleoclimatic and

paleoenvironmental studies in Southern Africa

The following paragraphs present a very general summary of the paleoenvironmental
information available for Southern Africa, with a focus on the period under research, i.e., on the
Early to Middle Pleistocene.

As referred earlier in this work, since the early stages of geological studies in South-East
Africa, an altetination.of moist and dry periods has been recognized, which were defined as pluvials
and interpluvials; the stages were named after the identification of geological deposits in eastern

Africa (Leakey, 1929). According to this perspective, pluvials were supposed to be correlated with

‘the European Ice Ages and the interpluvials to interglacials in the formerly glaciated areas (i.e., were

correlated to the classic system of Penck-Bruckner). The fluctuations of precipitation were then
explained by the displacement of the climatic belts, during the glacial and interglacial episodes.
During the cold periods, the present-day arid areas would be brought within the belt of precipitation-
bearing westerlies, resulting in pluviat conditions (Nilsson, 1983). As described in more detail in
Chapter IV, this scheme was widely utilized in the African subcontinent for dating the Stone Age
cultural progression (Sohnge & Visser, 1937).

Mozambique was not an exception and the few attends to integrate the southem region in a
paleoclimatic setting for the Quaternary period were performed in the 1950-1960"s, under the
influence of both models: the Pluvial-Interpluvial model and the Vaal River sequence (Barradas,
1952a, 1952b, 19554, 1955b, 1956b, 1958, 1961, 1963a, 1963b, 1965, Bosazza, 1956, Koch, 1964,
King, 1966, 1972). The data presented in Tables 3.2.2 summarize the possible chronological

sequence of the Quaternary in Southern Africa, with special emphasis on southem Mozambique.



Howevcr in moré recent years, several authors have addressed this hypothesis quite
) cnhca]ly, reproachmg the attcmpts made to correlate climatic osr:lllatlons in southern Africa with
other areas of the globe eg. Cooke 1952 1957, Cooke, 1967, Butzer & Cooke. 1981).

Smce the COllapse,of the model, few attempts of regional and sequential character were
made to reassess the Quaternary paleoclimatic history of Mozambique and Southern Africa, -
especially of that of the earlier times. In fact, most of the regional studies are focused on more recent

.‘time, essentially ﬂ:'lc last 18-20,000 years, i.e., the last glacial maximum before the onset of the
Holocene period (e.g., van Zinderen Bakker, 1982, 1983, Deacon & Lancaster, 1988, Partridge et al.,
1990, Deacon, 19§0b, Tyson & Lindesay, 1990). This is easily explained because the last glacial
cycl; isa _cli_rﬁatiq event cleaﬂy discernible in deep-sea cores through tﬁc world (C LIMAP, 1976),
-falling within the range of the "“C dating method. |
However, for earlier periods, there is very few available; also, most of the studies Have béen
concentrated in South Africa, and very few work has been performed elsewhere in other regtons of
Southern Aftica (including Mozambique). Along the followmg paragraphs, [ will present an

evaluatlon of the status of palcoenvnronmental studies in a broader context, for

h

region for southem Mozambique.

the surroundmg

3.3.2.2 The regional setting

. Ifthe sedimcntological, palynological and faunal data available indicates l'he presence of
mesic conditions during“;the Early Pleistocene in South Africa (Butzer et al., 1978, Partridge, 1978,
1985, 1986, Vrba, 1985), associated to fluctuating spring discharge, implying a wetter climate, the
regional Middle Plei_stocene record is quite tenuous {e.g., Butzer, 1975, Scott, 1984).

" In Southern Africa ti:e., essentially in South Africa), most of the paleoenvironmental

recohstructions available for the Middle Pleistocene are of indirect nature, based on the interpretation
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of faunal data. Unfortunately, very little, if any evidence is available regarding the tree and bush
cover (in terms of tree species and subspecies) for Southern Africa.

Exploring large ungulate diversity as an indicator of past environmental settings, Klein
(1983, 1984) suggests that the southern extremity of Africa may have been warmer and wetter. A

long-term evaluation of the paleoclimatic conditions during the Middle Pleistocene in South Aftica

(using micromammalial fauna) indicates increasing dissecation, suggested by an increase in openand . o

dry vegetation and a concomitant decrease in the tree and bush cover (Avery, 1995). The vegetation . : -

became increasingly open, presumably owing to an overall decline in rainfall; in fact, lake sediment.s '
at Rooidam, near Kimberley — northern Cape Province, South Africa suggest the presence of a'period
of aridity around 200-180 Kya, foltowed a humid phase (Szabo & Butzer, 1979). |

The studies performed for Border Cave and Klasies River Mouth in South Africa indicate
that during the Last Interglacial (~ 140-120 Kya) was present a warm and somewhat moister
conditions (Butzer, 1974, Szabo & Butzer, 1979, Beaumont et al., 1978, Thackeray & Avery, 1990,
Avery, 1995b). For Southern Africa, the indication is that vegetation in the region was initially
woodland (Brachistegia), which today occurs at least 3° north; rainfall would have been 25-100%
higher than it is today, and more seasonal, with drier winters. The temperature may have been similar
or slightly higher than it is today.

From around 100 Kya, vegetation. and consequently, rainfall, appear to have become much
as they are today: dense woodlands and forest supported by rainfall around 800 mm. The
temperatures were probably somehow lower than today. From around 50 Kya on (8" O stage 37), the
vegetation appears to have been somehow more open woodlands; rainfall may have been 25-55%
lower than today and relatively unpredictable, while temperatures were lower.

The terrestrial record for temperature change over the Last Glacial Maximum (LGM) in South
Africa includes three temperature curves based on isotope analyses of sample derived ultimately

from rainwater precipitaied from the Indian Ocean (e.g., Howard & Prell, 1984, Martison et al,,



1987, Deacon, 1990b). Tcmpc.mtures were probably 3°C to 6°C colder than the present during the
last cold maximum (i.e., cooler than most of the Holocene). In fact, there is a general agreement that
in southem Africa there was a cold period from about 25 Kya, followed by a climatic amelioration at
. about 15 Kya (_Nicholgpn & I;I(-)hn. 1980, van Ziderep Bakker, 1983, Salinger, 1981, Tyson, 1986,

_ Dg:ac,on”&‘[‘,a'ncast‘gr, 1988, I_’artn'd.ge et a.l., 1990, Deacon, ll99'0b). 'ﬂ;e time of maximum cold
(abéut ZTZ-'I S,O(jO years ago) coincidcc_i with the driest conditions, but higher rainfall than at present
was widespread during t.hc; lead down to and out of the I-QM. Faunal evidence adds crediBility to this
(Klein, 1984, 1989, 1994). In fact, the archaeological evidence gathered from Late Stone Age sites in
the hightand region of Natal (e.g., Maggs & Ward. 1980, Mazel, 1989) indicates the presence of
large ungulates among the grassland fauna.

Apart from teﬁ'nperaturc and precipitation changes, the LGM is also characterized by a low

- sea-level, although the evidence available for the east coast of Southern Africa indicates that the
coa~stlin'e was not so much far away from its present positi.on {Deacon & Lancaster, 1988).

The ITCZ (Inter Tropical Convergence Zone - sce section on Climate in the next Chapter)
would have béen nearer the equator during these cold periods (Nicholson & Flohn, 1980), a;ffecting
the dispersion of the cyclonic rains. With the southward migration of the southern westerlies after 15
Kya and the maintenﬁncc of the northern westerlies near the equator as the glacial persiﬁed in the
nort_h, the, !TCZ can be predicted fo have moved further southward, before reverting to its actual
position aﬂﬂ‘liﬁ Kﬁ/a. 'Ihus, it would have increascd the r_ainf;zill in the northem part of southem

| Mozambique.- Finally, and during the transition to the Holocene (between [2-8 Kya). the climate was
appiirently warmer, although rainfall péobably remained.fairly high (Lortus et al., 1979, Street &
Grove, 1979). During the Younger Dryas, at about 9-8 Kya, another climatic change — cooling -
occzurred, as suggested by the South African data (Thackeray & Avery, 1990). Another phenomena
Qccu}ﬁng éun'hg the; Younger [jryaé is associated with the weakening of the African monsoon. After
‘ 9-3 Kya, rainfall approxi;na'tled to the present values,' but with minor oscillations in amount and

temperature.

‘
llh
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deposition by rivers
(ex: Tembe and Umbeluzi rivers estuarine area)
. R .

calm waters
of lagoon

deposition
marine sands

a) the large estuarine system present in Maputo bay area (5 rivers) carries material onwards,
depositing it as sand spits to the head land. This process originated sand bars (l.e., elongated
ridges of sand running parallel to the coast. The constant repetition concentrated the sand in

a submerged line just behind the wave breakline where the backwash is glackening and
dropping the sand load. The constant addition of sand causes the bar to rise above the water
surface as a foreshore bar. A laéoon of calm brackisl/salty water forms behind the bar and fills
with alluvium brought down by the rivers

) marshes
coastal dunes

riverine silt
and sands

marine sands

b). The water of the lagoon increases in freshness and vegetation begin to colonize the shores.
Gradually the bar migrates (especially when the sea level is lowering) as waves remove sand
from its seaward side and a flat marshy coastline bound by unconsolidated dunes(as present
along southern Mozambique) emerges. This process keeps repeating itself, leading to an
expansion of the coastal system.

Fig. 3.3.2 Block diagram representing the formation of the coastal system in
southern Mozambique (adapted from Pritchard, 1979)
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3.3.2.3 The southern Mozambique record

Ih the east, in the,Libbmbos_ Mountain area, the paleocliniat_ic record is almost absent, since,
due to taphonomlc processes, very little sediment (mcludmg pollen) and fosstl data did get “trapped”
in the area. An evaluatlon of the potential of the distinct landscapes identifi ed in the study area, in

terms of their potential for “trapping” archaeological and paleoenvironmental information will be

discussed in Chapter VIIL

A charactcnstlc trait of the study area is the repeatmg pattern lof coastal plain formanon at
place since the Tertiary (see the block diagram representing the formation of the coastal system in
Flg. 3.3.2).

The primarjr components of the lowlands sedimentary system from are the marine

sandstones, siltstones and limestones of the Cretaceous period, as described in the previous

section of.t‘hris chapter. During the Tertiary successive periods of erosion and sedimentation

occurred. The Tertiary sédim;ints are comprised of compact calcareous sand, sandstone and grit,
as well as shelly llmestone reachmg a thickness of approxlmately 100 meters.

A conéplc;:ous feature of Quatemary sedlmentatlon is the occurrence of prominent ridges
parallel or slightly oblique to present shoreline (Tankard et al., 1982). The dune cordons (see Fig.
3.3.3 representing a sgciion of the coastal area) are thought to be progressively younger seaward,
and are altributed to sea level fluctuations, with the overall regressive trend characteristic of the
Pleistocene (Koch, 1964. Dingle et al., 1983).

}:’\s sug‘g.csted_‘by several reseaﬁ:heré (e.g., Koch, 1964) thé coastal system present
' ﬁoWd'aéé_ in s'_outherﬁ Moz‘am_bique,repiesenrts arepeating ;;zitlem of coastal plain formation, as 1
“will be describing in the next chapter'. The progr;assive lowering of the sea level (eustatic change)

resulted in a constant development of the coastal plain. A particular feature associated with the




e

Fig. 3.3.3 Scenes of the coastal area in the area were the filed work was accomplished (showing some of the typical
vegetation cover of the dune system; picture taken during the beginning of the dry season - May 1995).
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emcrgéncc of a coast is the raised béaches identificd in southem Mozambique (Barradas, 1958,
i9éla, 1965, Beeﬁardt,_ 1987). As a result of this lowering process,_the shoreline is quite even

‘ and tf_:g‘of_fsﬁorg water very shallow (Buckle, 1996). This originates the formation of barrier

| ‘bealc;hc:s and oth.er depositional features, such as coastal lakes, a peculiar feature of this wetland
systém. A broader discussion on the implication of the wétlands for the Middle Pleistocene
arcﬁaeological record from southern Mozambique will be presented in the next chapter of this

dissertation).

The contemporary coastal dune cordon is through to be associated with sea level

i

depression that occurred during the final stages of the Pleistocéne (125 Kya). At this period. if'i4 -

esti‘métcd that the sea level stood about 200-250 meters below the present level, exposing part of
the now submerged continental shelf. In fact, it is assumed that the sea stood removed from the
coast peEhaps as much as 160 kilometers (Davis, 1977, Dingle et al., 1983; see also the geological
map of southern Mozambique, presenting the dept of the sea along the coast of southern
Mozambique). In South Africa, the dune cordons immediately south of Mozambique comprise

. typically of a basal beach conglomérate overlain by eolian sands (Davies, 1975, 1977). In .

cqhséquen;e, much of the sites along the coastal plains inhabited by hominids during these

' re'greséfvc phases aré now submerged. )

o In 'addition, at the time of the end of the Middle Pl'eistocene, the river valleys from the
Umbe1uzi-ChanggIane~Tembe area were mor'e deeply eroded than at present. With the rise of sea
level, gradients in the stream would }Ilave declined, leading to a loss of potential and the
aggregation of the headwaters.

In the South African side, lakes have expenenced 4 60% reduction in surface area, as

wel] as slgmﬁcant shallowmg due to sedlmentatmn in the Holocene a similar pattern is likely to
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have occurred also for coastal lakes in Mozambique (Tinley, 1971, Tyson, 1986, Pollett et al.,

1995).

In terms of general biotic panorama, a slight wetter and warmer climate, characteristic of
most of the Middle Pleistocene, would mean probably 4 picture similar to the one present
nowadays, with a stronger influence in the interior areas, with the interior plains and the

Libombos mountains presenting a longer wet season, which probably less shortage of water.

3.3.3 Conclusion

Clearly, it is not yet possible to attempt detailed reconstructions of the paleoecological
systems of Southern Africa in antiquity. Such interpretation will require the efforts of specialists
in other disciplines working in southern Mozambique, such as in palynology, paleobotany,
paleoclimatology, geomorphology, etc. However, maps of present-day temperature and rainfall,
together with other climate-related information can offer a starting point in trying to relate the
paleoenvironmental evidences to the archaeological evidence, as I will be discussing in the next
Chapter. Even where quantitative estimates are not possible (e.g., precipitation), the combination
of paleoc.limatic data with an understanding of the general principles governing the modern

climate should permit the identification of relatively wetter and drier, or cold and warmer,

regions. This will be used to model the probable system of land-use at place in the area under

study in southern Mozambique




CHAPTER 1V - THE'PRESENT LANDSCAPE OF SOUTHERN MOZAMBIQUE, IN

REFERENCE TO SOUTHERN AFRICA

4.1 INTRODUCTION
4.1.1. Setting the stage

In this chapter I do present a descriptive undérstanding of landforms, climate and
vegetation as they C)Eist today in southern Mozambique.
| Aspects such asllrainf.all, temperature, humidity and evaporation raﬁc provide the climlat.ic
framework, which structure the affordances present nowadays in the study area —~ the Umbeluzi-
CHangalane-Tembe region. Although the availability of shelter and abiotic raw materials
(pajrticularly isothropicélly fracturing rocks) are of some importance in determining the foci of
occupation, it is the productivity of animal and plant resources, coupled with the availability of
- ' ‘fresh _v.'rater, th_zit prjncif)ally influence the patterns of land-utilization of populations on the large
_ scale (e.g., Jochim, 197?, Peters & Blumenschine, .1995).. Therefore, an evaluation of the
: {; po't'e.r}tial.‘ va‘Iué ozf.t'he gfférdanc’es in the area under study becm_ncs really an example of
organization of space and time, being related to the impact of ecology on the organization of

subsistence.

The identification of the different landscapes, habitat types and animal and plant
commun:itigs in the ecosystem of ;Mé;i:utaland (i.e., the phytological area where this study was carried
.oﬁt;'ée:e‘ van Wyk,il996) was mgde pos;ible through fieldwork activities. Additional information was
'géifi.ered'ﬁorﬁ the nei'gﬁb.oring areas from South Africa and Swaziland (e.g'.; Muffiock etal, 1971,‘

Maud, 1980, Moll, 1980, Price-Williams et al., 1982, Davies, 1994, Kalb, 1995, Chonguiga, 1995).
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The present day infon*nation. was used to develop models of land utilization, which
should be tested against the archaeological and paleoecological evidences available for the region
under stuay (see Chapter VIII). Besides, in the absence of fine-resolution paleoenvironmental
information, and grounded on the information presented in the prgvious chapter, one can assume
that the contemporary conditions are a reasonable model of the eAnvironmental settings during the
Middie Pleistocene times in southern Mozambique. For example, and regarding plant foods,
direct measures of paleoproauctivity are not obtainable, but estimates can be made from
correlations observed among contemporary data (e.g., O’Brien, 1993, O'Brien & Peters. in press).
Based on the available information, it may therefore be suggested that the relatively wetter
regions, as the coastal plain area, and the Tembe River valley, weré the most ecologically
productive parts of the study area at the time (see also O’Brien & Peters, 1998).

In fact, studies of rainfall reliability and drought occurrence have shown that the wettest
parts of Southern Africa tend to be those which suffer least from drought (Wellington, 1955:255)
and that rainfall predictability is strongly correlated with mean annual precipitation. The overall
effect will have been to increase plant and animal productivity (O’Brien, 1993) and thus enhance
further the security of the Acheulean hominids in areas receiving higher precipitation compared
to those receiving less. On the other hand, increased topographic diversity to the west could have
be expected to have favored a greater diversity of habitats, and hence of exploitable food
resources, and have concentrated this diversity within a comparatively small area. Variety in the
number of veld-types occurring within areas of same size in different parts of southern
Mozambique is due to variation in climate, topography and lithology (Barradas, 1966, Myre,
1968, 1971; ;ee also Acocks, 1988). In so far as altitude and latitude govern climatic variations,
these factors art;. likely to have been little changed under the very different conditions of the
Middle Pleistocene. The highveld of the interior mountain area is believed to have been covered
by grassland environments during the Middle-Upper Pleistocene (see Ch‘apter ). However,

these grass-dominated plant communities, although associated periodically with a high animal
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4 bimﬁa_s.;s; are yﬁsuitable ft;'ir direct human consumption (Myre, 1971, Lobdo Tello, 1972, Smithers
& I;obﬁo Tello, 197.6, Réutenbach, 1982, Stuart & Stuart, 1990, van Wyk, 1996). As several
studies have revealed (e.g., Lee, ‘1979, Mazel, 1981, Plug,. 1984), tropical and subtropical hunter-
gatherers seems to have depended,rgore upon foraged plantfoods, than on hunting. The reason for
this is that wﬁile foraging is a relatively high-yield and tow fisk activity (since tl:e réis;oﬁ;;; are

) immobile, more predictable in occurrence and generally easier and safer to exploit), hunting is a

g re]z;tivelj low-yield but i]igh-ri_sk activity in Southern African grasslands. The significance of this is

that an abundance of large game within an area, such as of migratory species, may by itself have

been insufficient to have renHercd an area suitable for maintaining the Acheulean population for

long periods of time. The existence of more stationary and reliable resources, such as plantfoods,

insects, etc., would then have been critical.

4.1.2 The present day landforms in the Umbeluzi-Changalane-Tembe area

-4.1.2.1 The specifics of the area under study.

The contemporary ecosystem of Maputaland contains a great variety of different landscapes,
habitat types and animz;l/pfant communities {Davies, 1994). The landscape classification suggested
here is Based on careful field evaluation of the distinct areas, and represents an attempt to stratify this
area into environmentally homogeneous units at vartous levels of generalization. This part of the
research aims at pfoyi_ding a sampling framew&rk to describe ecological units for data analysis and
cpgiexmalizz;iidg of the_arcﬂh‘eolc;gicallrecord. (e.g., Peters & Blumenschine, 1 995). Because this
part of the research c']t.:als.\;.'ith two distinct time concepts (ecological at the level 61’ selection and
evolutionary in the long term), the decision was to use a modcl that butlds from the site through the
region (f:.g., Ggmble, 1986, 1995, Blumér'lschine & Peters, 1998). This way, at each increase in

spatial scale, it is possible to compare the organizational abilities of Acheulean hominids, by
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evaluating the use of the region as revealed by the use of raw materials and anticipating the use of

specific resources from within landscape units identified in the study areas.

The U‘mbcluzi-Tcmbe-(_,‘hangalane area shg;uld be regarded rather as a substa;;tial s_'ample
" ofan anr{ual territorial range of a prehistoric population group; the important point hete is that the
res.ea-rch area samples all the ccologi'cal zones likely to have been significant to prehistoﬁc
populatiéris in 'sout_l.mr;] Mo'zalmbique. More importantly, it was felt that an area with clear
seasonal and geographic contrasts in environment over a relatively small distaﬁcq offered great
potential for ;the study of prehistoric exploitation patterns. Furthgn‘nore, gx'isting e\;idencc
suggested that a regional approach might enable the formation of a m(;re .complze;( view of the

ESA archaeology of the southern Africa area than previously existed.
4.1.2.2 The scales of landscape analysis

" Because the résearch was aimed at understanding, the regional use of a specific area — the
Umbeluzi-Changalane-Tembe area — scale reiationships among the major components
influencing ecogeographic dynamics becomes a crucial concept. Unlike site-based scales of
analysis, these broader scales of landscape study permit to understand the geographic and
ecological basis Qf patterning of local affordances.

_From broadcr.to finest, three scales of analysis were used for the study area (see Fig.

4.1.1). These are the landsbapc association, the landscape division and the landscape facets.




Study area

Umbeluzi-Changalane-Teémbe area

Upland Division Tembe Valley
|
i
|
!
.
|
|
|
|
. i
Changalane Serra Tembe
Catchment Quidezanine

Valley

J ! i
I f !

* Basalit plain

. Rhyoﬁ[c highlands * Bluff tops

= Saddies

= Bluff sides

* Footslopes

* Drainage lines

= Vailey lowlands
* Basalt and
rhyolite plains

Coastal Division

Balamadada
Rise

;
i
i
H
i

K Pandjane valley

« Seasonal wetlands
* Hills and ridges

« Canhanine plain

» Sand hills

.» Dambos and

seasonal ponds
* Small streams
» Large streams

Section of the mountain and coastal
subregion in the Southeastern African
region

Landscape association(s)

Djofalene  Catembe Landscape
Lowlands  Cul-de-Sac locale
i t
* Barrier + Central valley Landscape
beach dunes -« Beach cliffs Jacets
» Seasonal » Coastal pans
wetlands « Hill and ridges
= Lakes » Western stream

* Coastal plain

Fig. 4.1.2 Scheme of the landscape system identified for the study area in southern Mozambique
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‘ Tabié 411 Nested hiemrc‘i1y of sba;:e-iempoml analytical scales for land use by mobile earty hominids

Ecotemporal scales

Ecospace

Ecotime

Related concepts

Subcontinent to
geographic region
e.g.; southern Africa

‘_ Interregion

Région :
e.g.: the Umbeluzi-

~ Changalane-Tembe

area

Landscape association
e.g.. the Upland Division
(1:250,000 topo map)

Landscape locale
¢.g.: the Changalane
Catchment
Landsé¢ape facet’
‘e.g.: the Basalt Plains
(1:50,000 topo map) . °

Landscape element
e.g.: Umpalasite
<1:50,000 topo map-

o Foraging site

Transgenerational
(subspecies / species) spatial
distribution

Intergencrational spatial
range

Life range

Annual range

Seasonal range
(week to day ran ge)

Event point
{minutes)

Acheulean Industrial Complex;
Ecoregions

Physiographic Regions;
Archaeological industry (Acheulean)

Archaeological industrial facies
(= phase or variant);

Refuge source / site -

Migratory circuit;
Corridors vs. conduits;

Core vs. periphery

Archaeological “catchment”

Seasonal refuge

Archaeological horizon;
Specialized purpose tool kits;

Resource patch
Artifact occurrence(s)

{adapted from Peters & Blumenschine, 1995).

For the specific area under study, the land classification is organized as follows:

. * The subregion: this is formed by the set of complementary resource zones, the Umbeluzi-

__?Ch_ahgalane}-Tembe area (see Fig. 4,1.2 representing a scheme of the landscape system

identified for the study area in southern Mozambique (West-East direction).




The landscape association: is equated here with broad ecological zones, in this case, the
Upland Division, the Tembe Valey Division and the Coastal Division, The land
association is a rank of classification distinguishing units on the basis of soiis, water regime,

ecological position, vegetation, microclimatic conditions, etc.

l‘ - Upland Division: refers to the westemmc;st section of the region, being characterized
by the presence of two main mountain systems, the Pequenos and Grandes Libombos.

2 - Tembe Valley Division: corresponds to the central section, and constitutes a
transition from the mountain division to the coastal area.

_3 - Coastal Division: ranges from the undulating relief on the tvesf side, through the
central lowlands presenting a characteristic wetland system, until the coastal and

estuarine region.

The landscape locale: is a smaller unit of the land system classification that describes a
distinct mosaic of recurrent smatler landscape units -- the land facets --linked together in a
consistent relatiqnship that gives a landscape 'its particular character. The land locales are
differentiated whenever land facets with different relationships form a new landscape pattern.
For example, for the case of the Coastal Division, thret; locales were identified, namely:

1 - the Balamadada Rise,

2 - the Djofolene Lowlands,

3 - the Catembe'Cul-de-Sac

"The landscape facet scale corresponds to a local habitat (Peters & Blumenschine, 1995), i.e.,

the territory, which was exploited by a specific group. Most of the studies on ESA landscape

-archaeology have been focused on the facet-level scale. However, due to the lack of temporal

resolution of the archaeological record, and its palimpsetic character (e.g., Stern, 1993, 1994,




'Rogers, 1997), it is unfeasible to establish a strict contemporaneity among the érchaeologi'cal
occpneri;:es, an‘d hence, to access behavioral interpretations.
For example, I:or the Catembe Cyl-de—Sa_c locale the following facets were identified:
B + The Cenira! Valley -
The Beach Cliffs

The Coastal Pans
The Hills and Ridges

The Western Stream

These units were identified on air photds at a scale of 1:30,000 and geomorphological

maps at a scale of 1:50,000; based on the information retricved from the maps and referred by

seﬁcral authors (e.g., Gomes e Sousz{, 1966, Myre, 1968, Lobio Tello, 1972, Ministério da

Agricultura, 1977, Scholter, 1984, Maud, 1980, 1986, Gouveia & Marques, 1980, Moll, 1980,
Poolcy, 1980 Kalk, 1995, Pollet et al., 1995, Fernandes & Brito, 1996) and on the data collected
durmg ﬁeld surveys it becamc p0551ble to 1dent1fy the dominant landscape locale for each

division.

. . e . s - - . . .
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4.2 THE LANDSCAPE SYSTEM OF. SOUTHERN MOZAMBIQUE

4.2.1 Introduction: the regional setting

In a broader sense, the landscape of Southeastern Africa was shaped by a sequence of rifting
episodes aﬁd subsequent cycles of uplift and erosion (King, 1966, 1972, 1982, Partridge & Maud,
1987, Pritchard, 1979), as discussed in the previous chapter of this dissertation. These processes
formed the Great Escarpment (see Fig. 4.2.1 representing the relief of Southem Africa), which
receded from the coast after the establishment of an effective drainage system (see'Fig. 422,
indicating the major river systems and drainage basins in Soulthern Africa). In fact, the uplift of the
area created renewed erosional cycles, with river incision starting at the coast (Pritchard, 1979).
Southen Africa has several landscape levels representing different erosion cycles. However, one
should keep in mind that processes such as tilting, folding and warping during uplift have
complicated th?e pattern (Pritchard, 1979). Today, the Great Escarpment separates the elevated
interior of Southern Africa (i.e., the older erosion surfaces) from the younger coastal regions. The
coast of Southern Africa has been repeatedly tilted upward in a south-east direction, about a hinge
line, off the present-day coast.

As aresult of a complex set of factors, the interior high-elevation areas are quite cold and
dry, when compared to the coastal system. Southern Africa today has moderate tow arm mean
annual temperatures, ranging from about 27° C in the coastal areas to about 15°C in the central
highlands (see Fig. 4.2.3). The orographic effects of the Great Escarpment are also present in
Southern Africa. The 500 mm isohyet divides the subcontinent into a drier west half and a moister
eastern half (see Fig.4.2.4; see also Deacon & Lancaster, 1988). As the map shows, the lowest
rainfall values are found along the Namibia coast. In the eastern half, where the study area is
located, these values are above 750 millimeters per year, with about 80% of the precipitation

occurring in the summer.
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Fig.4.2.3 Southem Africa: distribution of the mean annual temperature (°C): After Sampson, 1974 and Schuite & McGee, 1978
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4.2.2 The landscapes of the study area

4.2.2.1 Ceomnrphology

A brief survey of tl;c present land surface of southemn Mozambique is useful in
understanding the emergence of the region's present topography. The ecological context of the
stﬁdy aréa encompasses structural geological features that dictate surface geomorphology. These
'featl.Jre:s éffcét relief, slope and hydromorphology, as well’as the edaphic relétion of slopes, soils
and %egctatioh. Combining modern regional geomorphology, palecenvironmental indicators, a
sound perceptién of the dynamics of landscape evolution 'c;nd probable environmental affordances

allows understanding why a specific land facct was probably used (Reitz et al., 1996).

In southern Mozambique, the retreat of the scarps and the geology combine to produce
the_ southern Mozambique a topographic zonation roughly parallel to the coast. The rivers,
rt;nhing on ti;e most direct coﬁrsc io ;hc seei,- create valleys énd the intervening ridges running
* consistently f;om west to eéét‘,‘p;odixéing a diversity of laﬁdscapes (Bosazza, 1956, Koch, 1964,
King, 19'66,‘ 1972, Lobes; 1979). As menlioﬁed before, one iﬁportant component in the
geomorphbloéy of thé Mépﬁlto province is the feature known as the Libombos mountain range. In
less thgn 60 kilometeré, the landscape drops from about 800 mctérs at M'Ponduine mountain in the
_. Qrahdgs‘Lit‘nom_bos, to the Inc.iian Oceah'on the east side (see Fig. 4.2.5, portraying a West-East

o _ “transect of the study area). °

frdm .a structural sltandpoint, the Libombos range (including both the Grandes and Pequenos
Libombos) constitutes a monoctine. The original formation of the Libombos monocline dips towards
the e'ast,: in th;.a‘dire(.:tiqn of the Indian Ocean. Subsequent to the creation of the monocline and its
‘ .ESSég:jiated faulting, uplifting and tilting occurred on a number of occasions, Ieadiﬁg to the formation

“of some aspects of the contemporary laridscape. The most notable effect of this uplifting and tilting
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Fig. 4.2.5 West-East transect of the study area, along 26° S (elevation in meters), showing the main relief characteristics
(after Lopes, 1974)
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| was \On';l‘iver‘é‘_that' iocised'deep ‘V-sha‘lped- valleys. The el:os‘s‘ seetion of the Umbeluzi River at
Umpala reproduced in Fig. 321 1, is 2 good example of such a situation. Where these east-flowing
streams crossed strata w1th contrastmg resistance to erosion, east-facing steps are formed, e.g.
Namaacha waterfall (see Flg 8.2.9). ‘ |
As descrlbed in more detail in the previous chapter, the Tertiary was characterized by
distinct periods of continéntal uplift and downwarping of the margin of the maio L“ibombos
escarpment, which gave rise to successive periods of erosion and sedimentation (Hobday, 1982).
Sfill, 'in the Libon;bos area, it is poseible to id;‘entif'y the remnants of Miocene erosional processes,
conserved as platead fragments. In the fol!owiog period, erosional cycles were covered by
marine, calcareous se-mds-tones of the Pliocene transgressions; up to the footslopes of the.
Libombos (Dingle et al-., 1983).
A prominedt t;eatlire of Quatemnary sedimentation is the occurrence.of ridges of sandy
dunes paralle] o; slightly oblique to the present shoreline (Tankard et al, 1982; see also Fig. -
' 3. 2 10 representmg the development of southem Mozamblque coastlme) 'Ihe coastal dune
' cordon consnstmg of vegetated dunes nsmg to about 100 meters in places, is thought to be

associated with sea level depression that occurred during the final stages of the Pleistocene (about

125 Kya - see Foster, 1975, Davis, 1977, Dingle et al., 1983).

Overall, from west to east the following main landforms can be distinguished (Fig. 4.2.5; see
also leusweli, 1970, 1977, Murdock et al., 1971, Lopes, 1979, Barradas, 1962, 1966, Chongui¢a,

W

1995).

_ o The Grandes Libombos mountain range, is the most prominent topographic feature. It forms a

cuesta landscape composed of erosion resistant rhyolites and less resistant basalt (see previously
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referred Fig. 3.2.2). This mountain range stretches along some 600 kilometers, and presents an
average héight of 400-500 meters above sea level (a.s.1.).

Paralle! to the Grandes Libombos escarpment to the east, from the Sabié and N'Komati
rivers down up to the Changalane ‘River, there are the Pequenos Libombos mountains, also of
volcanic origin. This is a range of lower elevation - a maximt;m of 291 meters — with altitudes
usually lower than 150 meters a.s.l.

Topographically, these rﬁountain ranges are characterized by straight-sided ridges with

round crests desiccated by a moderate to closely spaced drainage network, These lava

uplands slope gently towards the.east. The slope is deeply scored by various steep sided

valleys, forming a trellis network. Ridge crests are accordant and represent one level of an
extensive erosion surface. The western margin is marked by a steep scar and more or less
isolated ridges with colluvium and gl;acis accumulation on the foot slope. The plateaus crest is
level to gently sloping. In the upper reaches of the tributary streams, where gradients are
steep and rivers fast-flowing, valleys tend to be deeply incised and steep, and gullies are
frequent, The river valleys are oriented in a E-W direction through this plateau. When
descending into the midlands the rivers become broader and with lower gradients; this fact
associated with the existence of hard rock types results in the presence of waterfalls where
formations that are more resistant are crossed. The valley floors, usually wide, include stream

channels and local small terraces.

The denuded basaitic mantles from the Jurassic to the Early Cretaceous cover both the Inter-
Libombos and the Movene depression (Interior Plain). Being flat with faults, the drainage is

structurally controlled with evidence of rill and gully erosion in certain sections.

- -
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Below the Pequenos Libombos, there is a vast shailow plain — the Coastal Belt -- stretching in a
:north-south direction (e.g., The Umbeluzi Plain). Here, the morphology resuits from depositional
processes. South of Maputo city, this plain is typified by a frequent occurrence of wetlands and
sever.al lafge open water bodies (where the main channels are the Umbeluzj, Tembe and Maputo
Rivers whose sections are structurally controiled). Local bank erosion and evidence of rill
erosion can be observable in several places. The rivers drain into the tidal estuary of Maputo
Bay. The mouths of the major rivers alirc drowned, spits and bars across their mouths form
irregularly shaped lagoons which are a typical features of the coastline.

The central and western portion of this plain are characterized by the pr.esence of plateaus
(on average about 60 meter high) with localized depressions (which form perennial ponds).

The easternmost stretch of the Coastal Belt topography is relatively homogeneous, being
characterized by a wide and shallow ;andy plain slightly tilted towards the sea with a well-
developed long-shore dune system. Fig. 4.2.6 -- representing a not to scale profile of Coastal
Division section -- gives a feeling for the coastal topography. In general, the interior dunes -
fixed and leveled - corrcI:spond to depositional areas resulting from sea regression processes
combined with the action of eolian agents of the Late Quaternary erosion cycle. The modern
dunes (very steep), stretch along a narrow coastal band. The modern dunes are not fixed and
form an irregular feature. The saildy beach and the modem dunes are in many places cut by

rocky outcrops and exposures up to the inter-tidal zone.

The great contrasts in relief, both from coast to the Libombos and between river valleys and

their intervening ridges, have an important influence on the potential land uses of this area and on the

contrasting opportunities probably available across southern Maputo province in prehistoric times.

L By
L e See W . N

-



‘“\vﬁ;

100 m

N’komati R.

[ ]
Bang®loen
depression

-+ ‘
La"Xingut

»

draulage L. Piti
lmet

' I_\/f?ndej-e.:?c. ﬂo .. Satine
. ek B e 4 100, »

South Africa

" Y4

Indian
Ocean

- Fig. 4.2.7 The main rivers and lakes in southern Mozambique. The perennial lakes
~ are the blackened areas and the rivers the thick lines. Dashed lines indicate swampy
areas. Thinner lines are contour level (after Banadaq 1966, Myre, 1968).

1 ) s

i

N v - ' . v _' - - ‘. . -.‘I .
. - f fo? . peme - L L

IS

PRI TRLi N

o vy

wr

B

.li

.... .
T e N R TR g, i R

LT e i

1




187

4.2.2.2 The drainage system — surface water bodies

In south-central Mozambique, the drainage system is oriented towards the Indian Ocean.
The fluvial regimen is quite irregular as the flow fluctuates with the alternation of dry and rainy
seasons. The high-water flow period occurs from January to March, and the low-water flow between
June and August.

South of the Save River, the main rivers are, the Limpopo, the N'komati, the Umbeluzi and
the Maputo (see Fig. 4.2.2 and Fig. 4.2.7, the latter showing the main rivers and lakes of Maputo
province). In general these rivers have a permanent character, but frequently some have no flow at
the end of the dry season. During wet season, under storm conditions (Indian ocean cyclones), floods
do occur in rivers like the N’Komati, Umbeluzi and Maputo.

South of the Limpopo Rivers, smaller streams have a seasonal character; especially in the
coastal belt. Numerous lakes and ponds are récorded in the coastal belt, but usually less than 10% of
them are permanent or semi-permanent in character (BURGEAP, 1962, Direc¢3o Provincial dos
Servigos Hidraulicos, 1969, Ferro & Bouman, 1989).

In the extreme south of Mozambique, the main rivers are:

1. The i\I’Komati River (normaily perenniat);
2. A smaller and ephemeral stream, the Matola River;
3. The Umbeluzi River, usually perennial, with the Impamputo and the Movene rivers as

_tribugan'es (these latter rivers not scen in Fig. 4.2.7);

4. The Tembe river, with the éhangalane river as a tributary, dry during the winter/dry
season;

5. The Maputo river (usually perennial).
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In the study area, the main drainage channel is the Umbeluzi River. This river has it source
atthe Swazz hlghvelt at about 1600 meters as. 1, and dmms 3 14 kllometers eastward into Maputo
. Bay InSIdC' Mozamblque m the western —leombos mountairis — reglon the course of the Umbeluzi
River ls‘control’led by the fault system in lhg volcanic bedrock, whi(_:h forms narrow ports where the
river Cl‘lls through pr.ominent Hil] sills, Eastward, the river ﬂowsvth‘roug‘h a region dominated by a vast
plain of Tertiary-Quatemary origin. The Tembe and the Chaﬁgalane nrivers (together with the Indian
ocean) define the e'astt_:m margin of the study area. The Changalane River cuts its way through the -
. Grandcs leombos and in some places impeded dramage has created some vieis (case of Caimane
and Card;ga sites — see next chapter) The area occupied by the Tembe rivers-represents a vast
al]u_wal plain, with m_inimal relief (BURGEAP, 1962, Batradas, 1966, Beernardt, 1987).
The Tembe, Changa.]ane and Matola rivers, are of perennial character during most of the year.
However, during the peak of the dry season, and during very dry years, it is possible to find ponds
~ or swampy areas, or still dig to water about 1-2 meters deep. Finally, smaller streams e.g., -
Maubué stream), usua‘I]y dry during most of the year feed the main rivers desc.ribed above.
. Ecatures such as the Futi, while often described as rivers, are more typically swampy
dramage lmes w1th mtermnttent pools of standing water (Dlrecg:ﬁo Provmc;al dos Servigos -
. .EHldrauhcos 1969) For cxample the Bango]oene depressxon (whlch is part of the eastern

boundary of the study area) is an old streamline, now silted with marine and estuarine sediments.

‘When trying to assess the natural resources of the siudy area, the numerous lagoons to be

| found in the lowlands, stretching along the coastal plain become quite important (BURGEAP, 1962,
Polletl ctal., 1995). l‘hey havc different water qualities, as follows:

| 1. salt waters espec:a]ly | .

.' ‘o Lake Xlngute (with 1715 square kilometers);,” - ¢

- & Lake Piti (with 32.5 square kilometers);

¢ Lake Uembje (with about 23 square kilometers);




2. of brackish waters, such as
* Lake Satine (also with 7.5 square kilometers),
¢ and Lake Changana;

3. at;d,sweet waters, as

¢ Lake Mandejene (with 7.5 square kilometers).

Along the coastal belt, the high permeability and the low water holding capacity of the
surface sanés ensures that infiltration is rapid and that surface flow is unlikely unless the water
table becomes exposed by surface topography. As a consequence, geohydrological processes,
rather then surface flow, play the key role in the distribution and ch-aracteristics of both ground
and surface water. Surface water bodies occur when the groundwater becomes exposed due to
depressions in the surface topography. Since the groundwater table is known to fluctuate during
dry and wet periods, it follows that many wetlands are ephemeral or seasonal, with only those in
the deepest depressions retaining surface water throughout the year. In the area, most of the lakes
are concentrated along the coastal belt; however, there are some others inland, located at low

elevation, especially in the western part of the coastal belt. These lakes can occupy large surfaces

in the rainy season, normally drying out completely in the dry season (Myre, 1971). In

southernmost Mozambique, the most important intand lake is Lake Mandejene. Some of the
coastal lakes, such as Lake Xingute, present a very high surface area to volume ratio,
experiencing high evaporative loss. Hence, the lakes and ponds in the coastal area may be of fresh
water in very wet years, but become highly saline during most of the time. Some of these lakes

could be considered permanently brackish (e.g., Lake Piti).

Wetland environments, i.e., settings in which swamps, estuaries and marshes are
prominent features of the land forms in southern Mozambique (BURGEAP, 1962, Lobio Tello,

1972, Pollett et al., 1995, Couto & Hutton, 1995). Wetlands represent not only a transitional zone
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betv_veen the' drier land and open water, but a distinct set of ecozones in their own right (e.g.,
Mitsch & Gosselink, 19’-86). In southern Mozambique, wetlands are found predominantly in the
coastal area, m a setting in whrch water can accumulate at least on a temporary basis.

. : Nonet‘heless in the rntenor settmg, 1e,in the western, Upland Division, diring the dry season
lakes and pond systcm_s originate during the dry season aloné ephcmeral streams and rivers.

. In the study area in southern Mozantbique, both iriter_nal and coastal settings,- wetlands
are normally highly dynamic entities that underwent substantial change over time in response to
changes in the local geomorphologicai and climatic factors, originating a constant process of

- landscape formation. (see Fig. 3.3.2). Therefore, areas seasonally or periodically water-covered,
~ associated Wi‘th' faunal aﬁd_ﬂoral food sources, such as swampy areas, deltas, spring, waterholes,
lakes, river margins, deltas. becdme.crncial elentents in evaluating the potential of Ia landscape

facet in terms of affordances. Wétlands tend to be a relatively stable resource base owing to high

e

AT

values of resource diversity, productivity and reliability, especially the usually year-round
a\railability of water, even during times of drought (e.g., Nicholas, 1998).

' Althoug}r very little information is available on the archaeological record associated with
the wetlands, some recent studies have focused their attention on this important component of the
landscape. As seasonal or permanent features, wetlands were part of the Iandscape of East Africa
durmg ttte Early to Mlddle Plelstocene lndrcalors of wetland conditions were identified at
0]duva1 and Koobr Fora (Rogers ct al 1994, Blumenschine & Peters, 1998). Evidence of
Acheulean sites associ‘ated with wetlands are referred to by several authors, not only in
Southeastern Africa as' mentioned earlier in this dissertation (e.g., Deacon, 1975, Clark, 1981,
Klein, 1984, 1989, 1995, Potts, 1994), but also elsewhere in Eurasia. A concrete example is
Torralba and Ambrona sites in Spain (e.g., Klein, 1989, 1994, Freeman, 1994). For example,

witerholes i in the dry season are attractive and dangerous places for humans, due to the presence

_nearby of several predators. Hence, and because routinely exploited by predators, wetlands were

most likely used in a restricted way by Pleistocene hominids. In fact, evidence of predation on
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Key to Fig. 4.2.8 (dotted circle identifies the study area):

(1) - Lithosol present from the mid to top escarpment of the Libombos mountains,
These are very thin and stony soils,

(2) - Chromic luvisol, at the Libombos mountains area. Sandy to heavy clayish soil;

presents a medium texture,

(3) - Eutric fluvisel. This is a clayish soil (normally with a medium to fine grained texture)
present along the river valleys in the study area (interior and coastal plains).

(4) - Soil complex. Ferric luviso! and Chromic cambisol. These are deep to medium-deep,
sandy-clayish soils, with distinct textures. '

{5) - Albic arenosol. Fine grained sandy soil, very poor in nutrients.

(6) - Cambic arenosol with Chromic tuvisol. Sandy soil, normally medium to coarse grained
in texture. Present in the interior and coasta! plains (both present low fertility)

(7) - Cambic arenosol with Chromic luvisol, pellic vertisol and eutric gleys. Essentially, these
are medium to fine grained sandy soils, present from the interior to coastal plains {(medium to low
fertility).

(8} - Luvic arenosol.

Fig. 4.2.8 Soil map of southern Mozambique (compiled with data extracted from
Barradas, 1962, 1966, Gouveia & Marques, 1980, FAOQ/INIA, 1982a, 1982b,
Konstapel et al., 1987, INIA, 1991).
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hominids is present in the .archaeological record (Klein, 1989). Besides predators, other factors
may have 51gn1ﬁcantly restrlcted their use by homlmds such as m'ilana carrying mosquitoes
(e. g Peters & Blumcnschme 1995). Therefore, studies of actual wetlands are important in

prov1d1ng a rcprcsentatn{c view of past land-use practices.

4.2.2.3 Soils

The soils of the region are closely related to geomorphological history and current tandform.

In Mo;amﬁiqup, signi.ficant échievements have been pbtained on the soil classification since the;
ea;ly 50;s (eg, Gouv;’:ia & Azevedo, 19;54). The follow'ing brief review is based largely on the work
of -Gduveia & Marques (1980), on the studies:perfonned under the scope of FAQ (FAO/INIA,
1982b), as Well as on research performed individually by several people in my study area. pnimanly
B;:emardt (1987). The datali available presents the Sul do Save plain as part of the broad soil region
43 (F AO/UNbeMOZ, 1980), characterized in general by eolian and fluvial deposits of Tertiary and
Pleistocéne agé. These underlie large sandy areas. Large areas of heavy soils occur at the edges of

the sandy plain. -

Fig. 428isa simplified soil map of southem Mozambique..

In the Libombos range area, the main soil unit present is the lithosol, which results from the
deterioration of the basal rhyolite. These are immature soils, with hard rock at very shallow depth. In
tenﬁs’ of composition and texture, the lithosol forms a shallow gray sand to loam, being especially
well rgpresc_:nted on the ground within the rounded ridge crests. Chromic luvisol, with a clay

-_h(‘)_fiioﬁ, 'Qccﬁrs in unfévorable ecological conditions with irisufficient water supply. This soil type is
v malnly[')resent in a stnp drea a'loﬁ'g the slo;)és of the i;ibolnﬁ.t)os ré:;g'e. Along perennial streams in

large valley tributaries, braided flats of sand and gravel dominate. Here coarse sand and gravel

. . _ . oo . . LT - .
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(mineral hydromorphic with altuvium) develop along seasonal floodplains (Barradas, 1962, 1966,

Myre & Ripado, 1953, Murdock & al, 1971, Lopes, 1974, FAO/INIA,1982b).

Shal]dw, very clayey soils - red or black-brownish- have formed in the rotten layers of basalt
in the inter-Libombos and Movene plains. Heavy textured alluvial soils (eutric fluvisol) occur on the
depositional f)lains_ of the Tembe and Umbeluzi rivérs. These soils, generally fertile, are derived from
alluvium, river terraces and Cretaceous sediments, composed of sand to clay. These soils present
normally a slope gradient of less than 2% (Ospina, 1988, Scholten, 1984),

Areas of "mananga” soils (Cambic arenosol) occur to the west. The manangas represent the
main soil unit of the coastal-sedimentary area, developed over the step-liilce ;-)!atfo};ns of southern
Mozambique. They comprise a thick mantle of yellowish-brown, sandy clay loam (Beernardt, 1987).

The expansive swamps in the east result from the drainage of the r‘naiﬁ rivers and are
composed of saline marine and estuarine sediments (eutric fluvisols) (Gouveia & Marques, 1980).

Sandy dune soils (cambic arenosols), low ‘in organic matter, occur in the lowlands towards
the coast {mainly in dry regions), including the alluvial soils bordering the rivers. The large expanse
of undulating sandy plains wést of the dunes comprise a variety of infertile sandy soils of recent
origin (haplic, ferrallic and albic arenosols; not in the image) (FAO/UNDP/MOZ, 1980). The dune
soils are charac;terimd by adverse physical and chemical properties. In high-rainfall eastern portions
of the region under study, the soils are also much leached, which makes them even more inherently
infertile on dune areas. The interdune zone is charac.terized by a high water table, which leads to
them generally being waterlogged. In the drier western portion of the region, water in the deep sands

drains downward very rapidly from the surface zone, with consequent adverse effects on most forms

of vegetation growth (Barradas, 1962, 1?66, Maud, 1980).
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4.2.3 The present day climate

4.2.3.1 Overview of the main factors determining the climatic environment

in the study area

The climatic environment of Mozambique is determined by a wide range of factors derived
from its position within Southeastern Africa: insolation; the warm Mozambique current, seasonal
winds, rainfall, and orographic effects of topography. These elements form a climate pattem that,
together with the soil type, geological context, fauna and flora, influence affordances for each of the

landform associations identified in the region.

The climate of Maputo province - southem Mozambique (where the study area is located)
can be summarized in four main units (after a modified Képpen’s climatic classification - see Fig.
4.2.9)

* The low altitude coastal belt, with a warm, wet and very humid summer period and a

""short‘ dry, winter season (Aw);

. f_!'he interior lowlands (i.e., interior river valleys) with a warm rainy season and a very
dry winter (i.e., a hot and semi-arid climate (Bsh)); nonetheless, it should be noted that
the Pequenos Libombos are less hot and dry;

 The uplands zone (Grandes Libombos), with a cool and moist summer and a dry and cold
winter season (Cfa);

e The northern interior zone (Bshw), with a semi-arid climate, a short humid hot season
and a dry and cold winter season.

(adapted from Soares & Barroso, 1972, Lopes, 1974, 1979, Ministério da Agricultura, 1977,

FAQ/INIA, 1982a, Couto & Hutton, 1995, Pollett et al., 1995).
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In the study area, and essentially throughout the entire Sul do Save region, two seasons are
recognized: a warmer and wet, rainy period (from October to March), and a cooler and dry period

(from April to September).
4.2.3.2 Circulation patterns

In the Sul do Save region, as well as in Southern Africa, the climatic circumstances are
dominated by three atmospheric systems, which are arranged in a me.n'dionaI sequence (van Zideren
Bakker, 1976, Tyson; 1986, 1990).

1. The summer solstice system associated with the Inter Tropical Convergence Zone (ITCZ
~ see Fig. 4.2.10 representing the wind patterns and the migration of the lTCZ over the
African continent). A marked seasonal reversal of surface winds occurs from April to
October (NE monsoon with a southerly flow) and October to March (SW monsoon with a
northerly flow), which are related to the seasonal movement of the ITCZ, affecting
especially ;hosc regions north of the latitude 20°S'. During the dry and cooler season

(e.g., July), the winds blow from south and east. In summer time (e.g., January) the winds

blow normally from north and east. The subtropical higﬁ pressure belt of anticyclones has
a constant drying effect on the central regions (a subtropical anticyclone is situated above
the Indian.Ocean, between 25° S and 38° S: see Lopes, 1974, Schulze & McGee, 1978,
Kalk, 1995).

2. The zone of mid latitude westerlies, bringing cyclonic rains to the southern regions {Lopes,

1974).

" In summer tirﬁc, the ICTZ is located between 30°-35° S, and in winter time between 25°-30°S,
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3, Finally, the warm "Mozambican current”, paralleling the coast, flows from NE to SW. The

¢ sea temperature is quite uniform throughout the summer and winter periods {i.e., a core
temperature of about 25°; see Tinley, 1971, Kalk, 1995). This gulfstream causes higher air

ternperatures i:drpba're_d to regions in the Atlantic coast at the same latitude.

The distinct wind patterns are well known to the local population. In summer time, the
“north wind” resglté, along the coastal belt and in l'hc uplands, in very hot and humid weather (where
terperatures average 35°-40°C, with humidity between 90-100%). In general it brings heavy
~ storms, normally m th_e_ late afternoon or night, especially along the coast and littoral plains.
| ’ Throughout the yé;;, th;:‘ “gox;th wiﬁ§" jowers.ﬂ;e air tr?';nperature, raises the hdmidity and,
, :'sc'-)‘ﬁ.m'timéé b;ings heav'; ;and conﬁn_uo'us rains, associated with a‘coici, so.u‘th ‘wind. If the nortl'1
wind ié unpredictallale and unstable, the weather brought about by the “south wind” is quite
co'nSlan.t, especially during the dry apd cold season (winter time). In the inland areas, especially in
the Grar;des Libom.bos, it‘ is also normal to have the presence of a NW wind, blown from the
mopnta_ins, durinlg' the winter season. This very dry wind is relatively wa.nn during the day, but

!

.;'cc;ld at night; hencé, the weather is normally clear and dry during the winter.' :

" In the region u'ﬁ'c;e‘r 's'tudly,‘th.e ‘glimatic"con&itioﬁg are largely under the influence of

_ maritime air, which exercises a moderating influence on the otherwise arid to semi-arid
conditio.ns that prevail. In summer time a low-pressure zone is formed above the land, causing an
influx of moist troﬁical air, whilst in winter the high-pressure zone is intensified over land and
maritime air is inhibited ﬁ‘om entering, resulting in a dry winter season. Thus, over the major part
of s?uthem A.frica ;a'in.fall_ occ;urs mainly Ein the summer, from October-November to April, and
éliaoﬁf 7'0% of the ra..in.!iall in the 'researclh area fé“s during this period. In the summer-rainfalt

period, when precipitation drives mainly from the inflow of oceanic air-stream from the east

coastal area, orographic effects (caused here by the Libombos mountains) and the distance from
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the _indiaq ocean cc):mbiné to rendér the study area, the wettest parts 6f Southern Africa
. (Wellingtén, 1955, Tyson, 1986). As a result, the rainfall pattern during the wet, summer season
' foliows a parallel orientation from the coast to the interior in the regions south of Save River (see

Fig. 4.2.11 referring to the pattern of rainfall present in southern Mozambique), with a marked

increase in rainfall (')_ccprs along the Libombos Mountains (BURGEAP, 1962, Ferro & Bouman,

1987, Konstapel etal,, 1987). \

4.2.3.3 Climatic elements: insolation and temperature

4.23.3.1 Insolation

As for the case of most climate factors in the research area, incoming solar radiation
(insolation) displays markgd seasonal variation, both in the daily duration of sunshine and in the ratio
of actual to pdssible received sunshine. In Maputo province maximum sunshine duration is reached
' -bé't\ireen i\&a'y and J.une, thé. minimum 1n December-January. The summer has not only less sunshine
but mqmipgs tcndiné to be sunnier than afternoons due to the bgild-up of cumulus clouds (Lopes,

: | 1974, Mlmsténo JdaAgncultura, 1977). ]q general, the hi_gﬁ annosphgric water content at thé coa.st
as'sf)ciatefi,.wit!h ;hc Mog’a_rhbigﬁe éuq@t results in Il.owc'r in'sc_)l:;tiqh i'alue:;; all ‘year round compareci
1to.,t_i1e in‘ter'io-r.f pa;iicular aspect in the area under s‘tudy isfthe fact that overall, the north-facing

slopes are usually warmer and drier than the south facing ones (Tyson, 1986, 1990), a fact that may

. . i R
have influenced prehistoric land use in this region.

4.1.3.3,2 Surface temperatures

Compared to other regions of Southemn Af'rica, southern Mozambique experiences relatively

high temperatures, as a result of its proximity to oceanic influences (e.g., the warm Mozambique

¢
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Current) and to local topographic effects (see previously referred Fig. 4.2.3, illustrative of the
distribution of the mean annual temperatures for Southern Africa).

All stations in Maputo province share a basically similar annual temperature curve, with
maximur;"l mean monthly readings occurring from January through March (i.e., summer time) and
minimums in June through August (winter, dry season). Actual mean temperatures vary from the
warm tropical to sub-tropical zone of the coastal belt and hinterland (e.g., Maputo city, Inhaca,
Zitundo, -Umbeluzi)! to high altitude locations (e.g., Namaacha, Goba Fronteira) where frost occurs
regularlglf in the winter. Hence, if during the hottest months the coastal area and the eastern lowlands
presents a month mean temperature above 25°C, at the western mountain areas even during the
hottest mﬁnth of January the mean average temperature is always lbelow 25°C. In relation to the
coolest rﬁonth, the data obtained shows clearly that it is in June that the lowest values are normally
obtained:

Table 4.2.1 shows temperature data for stations in and around the research area (the values

were collected by INAM? in most cases for periods covering at least ten years).

? Instituto Nacional de Meteriologia - Maputo, Mozambigue.

i
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Fig. 4.2.12 Mean annual air temperatures (° C) for Maputo province, southern
Mozambique; average of daily temperatures for the last ten years (compiled by author,
with additional information from Soares & Barroso, 1972, Lopes, 1974, Konstappel et al.,
1987, Barca, 1992, Pollett et al., 1995)
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Table 4.2.1 Temperature (in °C); see also Fig. 4.2.12 showing mean annual temperature isolines 1
for the area ’
S L!ﬂ’“ %ﬁg;' HEiey .
i ti_.m ; ( %
'u.Ji ) "" 4 .L... . 3351 :P;.“

Inhaca 26°02' 32°56'

(coastal arca) :
Zitundo { 26°45' 32050 71 221 27.2 17.0
{coastal a!'ea)

Bela Vista . 26°20' | 3ze41 15 22,6 285 16.9
(coastal area) . s
Maputo city 25°53" | 32°3¢ 60 +22.8 ., 274 18.3
(coastal area) |

Umbeluzi . -26°03" | 3272% 12 229 -29:9 - 159
(intcric'::lowlahds)

Catuane 25°5(¢ KPAS Wl 37 22.6 30.2 15.5
{interior lowiands)

Mazeminhana 26°27 32°1%' 61 225 20.6 15.4
Ok iboskosps) | , |

Moamba 25°36' | 3214 1 iO 239 311 16.6
(%ntcriurl.owlands)

Changalane -26°18' | 32°11 100 228 287 16.9
Grsthrtserege) |0 | T i ;l.;i
Goba-Fronteira 26°15' | 32006 4 18 21.9 272 16.6
(Grandes Libombos s

mountain grea)

Namaacha 25°59" [ 32901 523 211 26.7 15.6

(Grandes Libombos
mountain area)

Ressano Garcia 25°36" | 31°5¢ 145 235 305 : 16.7

(interior lowlands)

Basically, isotherms of actual mean surface temperatures run parallel to the Libombos
escarpment. However, the major river \:allcys create significant anomalies, with low elevation

valleys being heated by reflected as well direct radiation during the day and being cooled at night by




~ cold air draimng into the valleys often resultmg n dew and fog (Lopes, 1974, Mimsteno da

Agncultura 1977)

.In terms of thermal amphtude temperatures are more accentuated during the cooler, dry

s

' season eSpec1ally towards the intenor areas In fact along the coastal area (where the annual thermal

1

b

amphtude shows values of about 7.5-7. 8°C) the humidity brought by the wmds constitutes an
element of moderation, especially from day to mght penod At the other extreme, in the mountain

areas the elevation Tepresents the role of moderator llere both during the hot and the cooler season

P

the daily themial amplitudes are similar (about 7.5°C).

: 4.2.;3.3,3 Climatic elements: rainfall, evaporation and hu.midlity'

Tini

1a

& ¥

As mentioned above, the study area falls within the region of Summer Rain Climate and

a .t

Tropical Savanna (de Voss, 1975). The climatic divisions of Mozambique, complementing Koppen's

P LI

classiﬁcation, shows a general pattern in which the tropical summer rains are still present in southern

‘ Mozambique along the coastal regions (Werger, 1978 Lopes, 1979 see Fig. 4.2.13 illustiatwe of the

-.".23—‘: Fe :':

average annual water surplus for southern Africa and Walter’s climatic diagram for Maputo city).

- j Precipitation in southem Mozambrque oecurs mostly dunng summer hme‘(from October
through Mareh), the dry season stretches from April-May through September In the interior, western
areas (Grandes Libombos), over 85% of rain occur in the wet, summer season. Along the coastal
areas (e.g., Inhaca, Zitundo, Maputo city), ca 75% to 85% of the rains occur during the summer
period. The bulk of precipitation falls as rairi during thunderstorms (normally lasting only a few

hours in the afternoon), instability showers and cyclonic rainfall (this latter occasionally in the

* coastal part of the aréa). l ' '

' Table 4..2‘.2 and th 4214 are illustrative of the seasonality of rainfall in southern

Mozambique.
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Fig. 4.2.13 Southern Africa: average annual water surplus (after Schulze & McGee, 1978) and the Walter climatic diagram for
Maputo (after Walter & Lieth, 1960)
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Table 4.2.2 Seasonality of precipitation in southern Mozambique

it p

e

Inhaca (coastal area)

LI

Zitundo (coastal area)
Bela Vista (coastal area)

Mapauto city (coasta_l urea) 84% ) 16%

oo 3

Umbeluzi (interior lowlands) ' 85% . ‘ 15%

Catuane (interior lowlands) | 76% . 24%

.

Mazeminhana (Grandes Libombos footslopes) 89% %
Moamba (interior lowiands) 89% 1%
Changalane (Grandes Libombos footslopes) 8% ' 13%

Goba Fronteira (Grandes Libombos 85%
mountain area) '

w

§ o Jurmiat, g o
218 vl an AN

_.
3
=

3

Namaacha (Grandes Libombos mountain area) ‘ 84% - 16%

Y

*,

AT 44

Ressano Garecia (interior lowlands) B5% , 15%

One of the most striking climatic features present in the study area is the variation of rainfall

e T g
QR L.+ WA

across, from east to west (see Fig. 4.2.11). In the littoral plains (in the east), rainfall averages some
800-900 millimeters annually; in some areas it reaches 1,000 mm/year. However, it declines 5

progressively westward, to some 600 mm/year in Catuane, Ressano Garcia, Moamba, etc. These

later stations are located at the inter-Libombos depression, up to the footslopes of the main Libombos : E
range. On the crest of the Libombos range itself, the rainfall increases again, to about 950-1,000

mm/year (e.g., Namaacha) (FAO/UNDP/MOZ, 1980, FAO/INIA, 1982a).

In fact, the areas benefiting from more rainy days per year are the ones located close to
the coast (e.g., Inhaca, on the coast has an average of 105 days of rain per year). Towards the
interior, and sometimes still close to the coast, the rainfall decreases dramatically (e.g., Bela

Vista, situated some 25 Km from the coast, has an average of only 52 days of rainfall per year). :

it




Ve

o Oti]"Ci' :tyf-Jés' of b}é@ipi!alg’on q@@mpg in the siudy area include hail, fog and dew. Fog is
séfﬁefi;nes'bréégnt m tﬁe southern Maputo region at elevations above 200-300 meters, on the east
_facing s-l;')pes of the Libembos mountains. Neither dew nor hail are thought to be significant
sourci:e%s of moiéhire, although the fprmer, most common in summer and fall, may b.e-of so;ne
importancé in dry river valleys. Hay, also most common in summér and early winter season,

rarely cause severe damage to vegetation in the highlands.

In the interior lowlands, the low rainfall is cxargebated by evaporation. On average, mean

anhuai pan evaﬁérati;)n _raﬁges from §,500 to 2,000 miIlimeiers_in the study area (Schulze &
Mche}ft.llSi?S). Monthly z}%rages exemplify that at Namaacha ;(located in the Grandps
Libombqs), evaporation varies from 50.2 millimeters in March to 101 millimeters in August. At
Maputo f:it.y, the highest monthly values of evaporatiron are usually present in December-]anﬁary.

When analyzing the relationship between the mean precipitation and the potential evaporation

(é.g., Lopéé, 1974, 1_929) a distinct pattern emerges, differentiating the interior lowlands from the

- coastal aﬁd'md}i_ntqin gi{éas."Although ’the' data analyzed éhow.tha-t the region under étudy is quite '

afid,‘the' coastal and the molunlai;t areas p'resent two to three months (J'anu_ary—March). when the
precipitﬂtion surpasses the potential evaporation. For the case of the interior lowlands (such as
- Boane, Umbeluzi and Moamba, situated along large river valleys), during the full year the
potential eva'poratitly'n surpasses the precipitation. The coast shows a year-round water surplus

(Walter & Lieth, 1960, Soares & Barrosof 1972, Lopes, 1974).

.Thlg pi_cfure for relative humidity at several stations along the coast (e.g., Bela Vista, Inhaca)
shdws a maximum for the period that runs from February to July, while the minimum occurs from
November through December. In the low interior (¢.g., Umbeluzi and Changalane) the picture of

- relative Humidity approaches the one present on the coastal area (with a peak in March-April and the
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minimal values from August to October). Upland stations, such as Namaacha and Goba-Fronteira,

show a maximum humidity in February-March, and a minimum generally in June-July.
4.2.3.3.4 Interannual periodicity in rainfall pattern

The rainfall totals vary from year to year, presenting an interannual variability of about 20%
in the wetter eastern areas of Southem Africa. (Tyson 1986, 1990, Tyson & Lindesay, 1992). The
information g'athcre(:l about the climate of southem.Mozambiquc over the last 50 years (besides the
raw data obtained from INAM, see also Lobdo Tello, 1972, Lopes, 1974, 1979, Konstapel et al,,
1987) suggests that for the summer rainfall area a certain oscillation is preéent. In fact, a strong
temporal patterning is present for rainfall periodicity, with a nine to ten predominantly dry years
being norrnaliy followed by 18-20 wet years in southern Mozambique (Ferandes & Brito, 1996).
This means that periodically droughts do occur in this region, posing considerable risks in terms of
s.;urvival strategrics for those depending on surface water. These droughts affect especially the interior
lowlands, where water is scarcer. Along the coastal belt, the lagoons assure a steady and predictably
located source of water, although sometimes it is bfackish during the very dry years (as ! was able to
observe during fieldwork in 1993-94). Still, some of the smaller but deeper lagoons are known to

have potable water during severe droughts (i.e., up to two-three years without rain).

4.2.3.4 Discussion

Although no significant information is available in terms of paleoclimatic
characterization for the period which includes the ESA in Southern Africa, the current Holocene
climate pattern makes it possible to speculate about early hominid land use in southern

Mozambique.
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Potential season differences in landscape values considering both temperature, wind and
rainfall were just discussed. On the overail one observes that from the ;ea to the west, extendingl
over £he plains until one,reaches the mountains, drought, heat and evaporation increase. The
mountains (clearly illustrated by the information available‘ from Namaacha) afld the coastal plain
{well represénted by Inhaca, Zitundo and Maputo city) emerge as the most productive zone
throughout the yea;‘ in terms of water availability. The interior lowlands (Umbe!uzi or Moamba
areas are got;d examples) are relatively at-'id.

The eastern slopes of the Grandes L_ibombos benefit from the humidity brought by the
proximity of the sea. Along the western slor;es of the Grandes Libombos, facing the dry interior
of the subcontinent, the rocky substratum is visible almost to the bottom of the mountain area.
He;ice, the riverine areas of the eastern slopes emerge as a potentially important area for earlier
hominid land use, due to the presence of potable water at some pools, even during the peak of the
dry season.

The close relationships between climate, vegetation cover and seasonal resource productivity
will be presented in the next section of this Chapter.

4.2.4 The biotic pattern of the study area, with an emphasis on the vegetation

4.2.4.1 Overview of the studies focused on southern Mozambique’s vegetation patterns

+ The modern vcgeta.tion in most of the research area is largely secondary, basically due to the
effects of recent agro-pastoral practices. This situation is especially notorious on the interior
lowlands, along the river valleys, where the present vegetation consists of secondary forest, most of it
in an early stage of succession (see also Lopes, 1979, Chonguica, 1995, Fernandes & Brito, 1996).
While a thin understory of grasses, forbs and thomy shrubs is present, the surface of the ground

frequently lies exposed in irregular sandy patches.
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The biota present at the time of the Acheulean occupation of the area remains to be
determinied, but some data resulting from the evaluation of the historic vegetation, together with

2

g RIS Th S e orhp i
i - 3

u:&’ﬁ’jm‘é‘ﬁy‘: P

Holocene paleoenvironmental' information of a regional character (especially from KwaZuly-Natal,

-l- N f

South Afnca eg Nlcholson&ﬂohn 1980, Beaumont et al., 1984, Butzer, 1984 Klem 1984,

Deaeon&Lancaster 1988 Tyson 1990, Parmdge 1990, Avery, l995a l995b) can be used for

B

ﬁn'lher mferences of speculative regardmg the Middle Pleistocene paleoenvironmental setting. In

fact, studles perfon'ned on the vegetation of the region in the first decades of this century {eg.,

B

=

e

Gl N
3 K 3

Cardoso, 1950 1951, GomeseSousa 1931, 1948, Myre&Rlpado 1953, Pedro & Barbosa, 1955),

followed later by more complex studies (such as the ones performed for the Elephants Natural

Reserve, and more reccntly for the Santaca area; Gomes € Sousa, 1966, Lobio. Tello, 1972, Myre,

pape)
B3

. 196(_5_, 1968, Femandes & Brit_o, 1996, Sitoe & Faria, 19906), mal_ce it possible, by extrapolation, to

_obtaina reasonably accurate assessment of the natural vegetation of southem Maputo province, i.e.,

3 -

information that should have direct relevance to the conditions encountered by its earlier prehistoric
inhabitants.

The few vegetation maps available covering the research area were done at the scale of
1:250 000 (see Myre, 1968, DINAGECA, 1991). The large-scale approach used by both authors

| .detraei_:s from thelr apphcablllty to the research area. Hence several local surveys were performed

,mcludmg a quute w1de area, broader than the study area (from Namaacha until the Mazemmhama
L]

region; see Flg. 4.2.15).

My field observatioo led to the elaboration of several data bases on the flora (see
Appendices Jand 4, presenting distinct check lists containing information on the flora from the study
area). These surveys where carried out from 1994 until 1997. Latter on, the results were compared

| w1th the publlshed work of Myre (1 968) Lobﬁo Tello (1972) Moll (1980), Whlte (1983) and Couto
& Hutton (1 995) Several of my surveys relied upon the support of personnel from the National

Instituto for Agronomic Research, Mozambique (INIA) and the Facuity of Agronomics and Forestry
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Fig. 4.2.16 Southern Africa phytological divisions (after van Wyk, 1996)
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. of ?du_ardo Mondlane University, Mozambique. Also, mid-to-late 19th century photographs and
deécriptions (e.g., Monteiro, 1891, Selous, 1893 ) were examined to see how the vegetation in the
Uin_behizi area, and to a lesser degree towards the south, has changed.

\_f\. . I,:I“._ - 5 ' ; . P ¥ D e ‘
w5, Asa result I now have a reasonably detatle'd list of edible plants (mcludlng information on . -

-.' thelr seasonal avarlabrlrty, parts of the plant that are nonnally consumed etc ) a check list of the

' potcntlal lronwoods 1dent1ﬁed in the study area is presented Thts information is found in Chapters

1.

VI and VHI (see Table 8.2, l) as well asin Appendrces 3 and 4 of this thesis. It should be

R

em_phasrzed that the classrf‘icatron presented in these Appendices is of botanical character. It is

' intended only to provide‘a background against which to view the distribution and availability of

resources. The vegetation types do not nccessartly equate exactly with any ecological or resource

zone that may have been significant to past human populations. :

RS
L.

' 4.2:4.2 The biogeography of the study area

4.2.4.2.1 The Maputaland Centre of biodiversity

P.hytogeographically, the area where my studies were performed forms part of the

':¢

northemmost Maputaland Centre (van Wyk, 1996). This Centre comprises the northern part of the

Tongaland Pondoland Reglonal Mosarc (see F:g 4 2. 16) The Maputaland Centre represents the

My .

southem end of the troptcs in Afnca and many amma] and plant qpeeles reach the southemmost limit
of therr range here Another remarkab]e characteristic of this region is its unique location,
intersecting the tropical and semi-temperate zones. At the same time, and because of Maputaland’s

character asa region of biotic transition it is also a regional centre of endemism (Davies et al,, 1994,

o van Wyk 1996) Nonetheless the bulk of the Maputaland Centre flora and fauna is clear]y of

B 1

- Afrotroprcal derwatlon (eg Maud 1980)




' . : '

Grandes Libombos Interior Pequenos Coastal belt
| plain t Libombos |
] i !
meters  M’'Pounduine E : :
800 mpuntain ' I |
600 ¢ Namaacha -
%
400 Libovane . Maputo Maputo
/ . estuarine Ponta
mountain o
200 V. Umbetuzi plain area Catembe _ Vermetha
0 T T . L s
A A - -
32°E . i | 32°30°E

Area the biogeographic profiie refers to (Fig. 4.2.18)
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Fig. 4.2.18 Phytogeographic profile of the Interior Plain and part of the Coastal Belt (adapted from Lopcs 1979).
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4.2.4.2.2 The vegetation

In the distant past, much of the topography must.have been wooded, but the precise
his_‘tory of deforestation remains undocumented. However, it should be pointed out that several
pollen samples were collected from the lakes of southern Mozambique and are currently being
ané]yzed in Sweden (P. Sinclair, pers. comm.). |

The vegetation of tbis region is very diverse andvconsists of a mosaic of mainly extensive
grasslands, (arranged in complex paiterns), forest (mainly now restricted to coastal dunes and the
Libombos Mountains) and marshes, the latter determined by tocal edaphic conditions (Moll &
Wﬁitc, 1978, Moll, 1980, White, 1984, Davis, 1994, van Wyk, {996). On a more refined level
several communities have been described, for example, Tinley (1971) identified about 20
different “ecosystems” in the Maputatand Centre.

A latitudinal west-east pattern Qf landforms is characteristic of the region, and hence its
vegetation. See Fig. 4.2:'.?}17 represeming'a W-E transect of the study area along 26°S and Fig.
4.2.18 showing a phytogeographic profile of a section of the study area,

The results obtained during my field surveys led to the refinement of several previously
published transects, illustrative of the vegetation and soil profiles of the study area. The

distribution of the principal vegetation associations is presented in Fig. 4.2.19 and Table 4.2.3.
The vegetation can be summarized by the following main units
1. * Forest. This is a stratified, closed woody plant community, dominated by trees, usually with

more than two woody plant strata. Young stages of canopy trees, subordinate trees, shrub layers

and a herbaceous understorey, including some grasses, are typical. The trees are predominantly

s
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. evergreen, but dry forest types are semi-deciduous. In the study area it became possible to

H
]

2

f -identify the following forest forms .

Inland open forest. This is mostly present at the stopes of the Libombos mountains (mainly

- semi-deciduous),

Riverine, gallery forest. This is a narrow strip of tall forest (tip to 25-30 meter tall) occurring

on riverbanks. This forest type depends on the availability of water and it can also take the

fonn of éallery and swamp forest,

Coastal forest-thlckets This is found dlong the coastal lowlands, up to 200-300 meter
_contour level,‘mainly on a sandy soil,

a) The typical eoastel belt forest is composed of dry to evergreen forest, five to twenty
meters tall, 'livith a large scrub commudity (climbing plants quite comrdon}. Grass is
usually discontinuous. The coastal vegetation is very dense and tangled, although infand

on seaward-facing sandy slopes it is taller and less tangled, about 20 meters high.

Thlckets (with evergreen trees up to 15- 20 meters tall) can be prlmary or secondary, with

i .-‘.

" hon: thorny coastal bushes or thorny ones (e - Acacra spp ). The Sand Forest is mainly

associated with the generally north-south trending belts of ancient dunes, supposedly
representirig former shorelines. It is particularly rich in woody taxa, such as Afzelia
quanzensis, Balanites maughamii, Cordyla africana, Dialium schlechteri (ironwoods),

Ficus sp., Hymenocardia sp., Newtonia sp., some Acacia spp., Combretum sp.,

Erythropleum lasiathum, etc.

'

_b) To the inland, a palm veld is present associated With sandy soil, with Phoenix

* veclinata, Hyphaene crinata, and the banana-like plant Strelitzia nicoldi as the typical

species.

w o,

c) Fmaily, llttoral dune forest occup:es a narrow belt on the high dures running along the

' seacoast stunted by salt spray on the seaward s:de up to ten meters hi gh along the

landward side. Principal species include Mimusops caffra, Euclea natalensis, Canthium
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sp., with Scutia myrtina and Allophylus natalensis important among the climbets and §

shrubs.

2. Woodlands (including secondary grasslands). To the west of coastal forest, the area of the '
deep river valleys has a mixed woody community, ranging from dense woodland to open
bushland (probabiy secondary), with a grass understory dominated by Themeda triandra.

Specific communities vary greatly according to soils, aspect, etc. Examples include

ol )

Spirostachys africana woodland-riverine forest on alluvial soils in the valley bottoms. On

*

drier north-facing steep slopes mixed deciduous communities are dommated by Acacia spp.,

Aloe sp. and Euphorbia sp. Nowadays a so-called “Acacta wooded grassland™ occurs on the

oAy o 2,

flatter land, the primary vegetation there is an open grassland of small trees, three to six

i

-k

meters tall, with Acacia spp., Ziziphus mucronata, Euphorbia sp. and Rhus pentheri as

et
El, T
=

o

common species.

5 b 2 B

3. Wetlands. In the study. area the following forms occur i
¢ Marshes - consist of saline marine and estuarine sediments and are present mostly along the .
coastal plainand also around some interior lakes. The Bangoloene marsh (located in the
easternmost part of the study area, in the Catembe Cul-de-Sac I:andscape locale), part of the
eastern boundary of the study area; while described as a stream, is more typically a marshy
drainage line with intermittent pools of standing water
-« Floodplains
~®  Swampy saline wétlands, close to river mouth (e.g., the wide Maputo estuarine area). It is

possible to find typical mangrove vegetation, with Bruguiera, Rhizophora and Avicenia.
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Table 4.2.3 Description of the numbered terrain types* (including predominant terrain form, soils, hydrology and vegetation types) described in Fig. 4.2.19

Tetrain Terrain form Geology, soils and hydrology Vegetation types and dominant economic (ood and fiber) speces*
(1) Mountain area s  Geology: rhyolite and basalt s  Vegetation: At the top of escarpment: grassland, fungi.
{Libombos mountains) ¢ Soils: absent or embryonic (lithosols); only Along the valleys: forest and woodland .
present at the bottom of the slopes and along | Food spp: Acacia sp., Sclerocaria birrea, Lannea sp., cmussp .,
the valleys Ziziphus mucronata, Aloe sp., Olea aficana, Cleistochlamys kirkii,
¢ Free draining Rhynchosia totta, etc.
Fibers: Afzelia quanzensis, Themeda sp., Combretum sp.,
Androstachys johnsonii, Dichrostachys cinerea, etc.
) Interior plains (foothills | ¢  Geology: basalt substratum *  Vegetation: predominantly woodlands
and interior plains with | Soils: heavy textured black seils (chromic Food spp: Acacia sp., Sclerocaria birrea, Olea africana, Ziziphus
heavy black soeils) soil) mucronata, Aloe sp., Panicumn sp., Gardenia sp., etc.
s Poor drainage Fibers: Spirostachys sp., Combretum sp., Themeda sp.,
Setaria sp., etc.
3 Flatplains along the ¢  Geology: basalt, thyolite and alluvial *  Vegetation: predominantly woodland and shrubland
interior river systems sediments Food spp: Garcinia livinsgtonei, Strychnos sp., Trichilia
' ¢  Soils: sandy 1o clayish soils (chromic soil emetica, Digitaria sp., Panicum sp., etc.
. and cambic arenosol with chromic luvisol) Fibers: Dichrostachys cinerea, Albizia sp., Themeda sp.,
»  Seasonally waterlogged Sporobolus sp., Eragrostis sp., etc. B
4) Flatplains east of Boane | e Geology: rhyolite, limestone, fermcrets and ¢  Vepgetation: woodland and grassland
hill fluvial sediments Food spp: Selerocaria birrea, Strychnos sp., Lannea sp.,
s Soils: red sandy soils (eutric soil and cambic | Kigelia pinnata, Cleistochlamys kirkit, etc. .
arenosol with chromic luvisol) Fibers: Albizia sp., sweet grasses
. . s  Seasonally waterlogged
(5) ‘Floodplains along the ¢ Geology: predominantly recent alluvial *  Vegetation: riverine forest, grassland and woodland
main drainage lines, sediments and fluvial sediments Food spp: Ficus sp., Syzigyum sp., Trichilia emetica,
towards the coast *  Soils; sandy to clayish soils along the drainage lines | Garcinia sp., Annona senegalensis, Dialium sp., Kigelia
(eutric fluvisol), mcreasingly more sandy towards pinnata, Typha sp., Phragmites sp., Nymphaea sp., etc.
the coastal area (cambic arenosol) Fibers: Afzelia quanzensis, Spirostachys africana,
s  Medium to poorly drainage Manilkara sp., Acacia sp., Juncus sp., grasses, etc.
(6) Coastal area (plan, with | ¢ Geology: sandstone, limestone,reds ands * Vegetation: coastal forest and woodland

slight undulation from
ancient dunar system)

interior dunes
Soils: deep sandy soils (cambic arenosol with

Foodq:p Syzigiuan sp., Diclam sp., Termtinalia p., Tndnlaaemazoa,

cromic luvisol) tomentosa, Sorghum p., eic.
s Free draining Fibers: Albizia sp., Balanites maughemii, Dichrostachys sp.,
Prerocarpus angolensis, Digitaria sp., Setaria sp., efc.
' A Tt P Pt S S T ce U
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el Coastal floodplain (ﬂat
" area, with swampy,
mangrove areas)

_ Geology: sandstone, limestone, anc1ent
*“duines and fluvial sedithénts ~ -

Soils: predominantly claylsh. sandy-claylsh
soils (Eutric soil) - -

- Seasonally waterlogged

e Vegetation: riverine forest, marshes and swampy areas

..,‘..

? (mangrove) 7 ¢ Do
Food spp: Ficus sp., Syzigium sp., Tr:chlba emetica,

Kigelia pinnata, Strychnos sp., Acacia sp., Diospyros sp.,

Hibiscus sp., Typha sp., Nymphaea sp., Sorghum sp.,
Themeda trianda, Panicum sp.

Fibers: Barringtonia sp., Balamtes sp., chema marina,
Rhizophora sp., Brugiera sp., Manilkara sp Rauvo(ﬁa Sp-,
Juncus sp., etc.

Coastal plain (with a
:- slight undulation from
the dunar system)

Geology: dunar system, sandstones

- Soils: sandy soils with distinct textures; high

water table (Eutric fluvisolils and Cambic
arenosol with Chromic luvisol)
Free draining

¢ Vegetation: coastal forest/thicket - |

Food spp: Parinari curatelifolia, Strychnos sp., Annona
senegalensis, Dialium sp., Garcinia livingstonei, Strelizia
nicolai, Rhus sp., Tamarindus indica, Landolphia sp.,
Sarcostemma viminale, Maerua sp., Momordica balsina,

. Aspargus setaceus, Vitex sp., etc.

Fibers: Milletia sp., etc.

Coastal lakes

Geology: dunes with a limestone/sandstone
substratum

Sailks: sandly soik, tuming claysh in the areas where the bkes
exist(Cambic arencsok with Chronic ivisok)

Good drainage, aithough in some area are
seasonally waterlogged

s  Vegetation: woodland and forest .
Food spp: Ficus sp., Syzigium sp., Hibiscus sp., Dyospvros
sp., Dialium sp., Typha sp., Phragmites sp., Nimphaea sp.,
etc. '

Fibers: Rauvolfia sp., Sporobolus sp., etc.

- Littoral dunes (undulated
terrain; some dunes are
over 20 meter high) .

Geology: contemporary dunes and sandstone
and limestones - )

Soils:- sandy soils (Cambic arenosol)

Free draining -

e _Vegetation: thicket and coastai forest . . -
Food spp.: Ziziphus sp., Mimusops sp., Diospyros sp., .
Hibiscus sp., Grewia sp., [pomoe sp.

* Partially. reconstructed, Currently degraded.
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Currently, most of the plantfoods (fiuits, berries, leaves, roots, seeds, nuts) are concentrated on
¢ The valley region between the Grandes and the Pequenos Libombos, where tl;.lé presence
of rich moistyre bearing basalt soils makes plant life more diverse
e On the furthermost eastern coastal wetlands.
In the southem part of the study area, the information avaitable (Myre, 1968, 1971, Lobdo
Tello, 1972) seem to suggest that the protein and phosphorous content of the pasture in the region is

among the highest to be found in Southern Africa.

4.2.4.3 Short appraisal of some of the mammalian fauna associated with the

vegetation types identified in the study area

In terms of landscape associations and due to a more consistent pattern in terms of water and
plant diversity and abundance, the Coastal Division and, in a lesser stage, the Tembe Valley -
Di.vision, do create more shelter. Consequently, a more significant number of animals is supposed to
be associated with tiaesc vegetation communities, creating a wider source of animal protein.

The fauna of southem Mozambique is quit;s rich (although severely depraved over the last
yez;rs), representing the southemmost part of the range of many components of East African fauna.
Hence, this region exhibits high levels of diversity (e.g., Lob3o Tello, 1972, Couto et al., 1995, van
Wyk, 1996).

Each of the above mentioned vegetation types provides suitable habitat for distinct animal
species, which, in some cases, are particularly associated with them,

For example, in the area under study, before human action there was present a continuous
;ssociation of tropical forest with thicket mosaic. Among the mammalian species utilizing forests,
troops of Cercopith.ecus sp., live and feed in the canopy using thickets where these are available.

The red squirrel Paraxerus palliatus, is confined to the lower strata of underbush, where there is

.

St

Cen
e

o
i
ke

BCLIRELL JENvas-

fos T G

St

e ad
s

-
SR

.;,_
ok
BT

e

2}

PR R e A

S

A

e

[

o

oy

-0
"

T
b ke,
[Q Mg

,g"_

EEY]
o

e
};vf"“ ':' -
.

_::é?

AR




sufﬁmcnt light to support such a growth, 11v1ng and feeding among the detritus of fallen logs and

o
3

othir debris on the forest floor. They also occur in the drier parts of forest areas. The bushbaby,
Otolemur (Galago) crassicaudatus is common in evergreen forest and thicket, as is the Galago
senegalens:s (mohoh ?). In the forest it is also possible to identify the following bovidae: !

'Neotragus moschatus Cephalopus natalensis (m the troplcal forest) and the Tragelaphus scriptus

.l

utlhzmg the forest fnngcs Trageiaphm angasi and Raplncerus shm pef are among other dry

forcst - ticket species. Other species present in this association are the mice Grgmmmn)-s

dolichurus and Grammomys (Thaimnomys?) cometes.

The woodlands and open grasslands do carry a rich fauna of .mammalian species, as they

. provide a wide range of browse plants for some of the bovids and other large species, in some

?

cascs ona ycarly basis, in other seasonally Troops of Cercopzthecm sp. and Papio ursinus occur

in the area the G’alago senegaiens:s (mohoh?) is pamcularly assocmted wnth thom grasslands and

o
u .

A'cacia sp. The bush squ1rrel Paraxerus cepapi is found in all subdivisions of this latter vegetation
. , .
community, as does the scrub hare, Lepus saxatilis. The following bovidae are {or were until
L
* .
quite recently) associated with more open woodland: Sylvicapra grimmia, Kobus ellipsiprymmus

(7), Aepycerus melampus, Hippotragus niger, Hippotragus equinus, Tragelaphus scriptus,
Taurotragus oryx. In fact, this community presents extensive vlei areas, which provide suitable

L

habitat fo'r speciés as'sociated with g‘rasslands.

-
.o

Actually, in the study area, dry, moist and floodplain grassland occurs widely in the

regton especlally within the area of low rainfall (below 600 mm/y) Thc grassland association is
im;ymrtant to grazing species. Most of them are now absent from the area, but several available
reports refer them as part of the landscape until the early 1900°s. This includes Redunca -
| aruna'mum Egquus burchelh Connochaetes taurinus, Raphicerus campestr. is. The mouse

-
Lemniscomys rosalia_ (griselda?) oceurs in grasslands; where there are high stands of

Hyparrhenia sp. (grass) another species of mouse is present, the Dendromus melanotis, as well as
i B
8
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the Dendrorm;s mystacalis. Finally, in the arid areas (below 600 mm/y), where there are open
sho-rt grassland areas, some hares can be found (e.g., Lepus capensis). Where the grassland has a
sandy substrate, Tatera leucogaster (gcrbil) and Saccostomus campestris commonly do occur.

In marshes, swamps and river fringes one observes a number of species which require a
wet habitat, which can oc;:ur within any of the vegetation associations. referred on the text. These
inciude the following rat species: the Otomys angoniensis, the Dasymys r'ncom‘rus and the
W:r‘jzonomys swinderianus. |

In relation to mammalian species present in fresh water habitats (river systems which
hold water in pools on a permanent basis/lagoons), the Hippopotamus amphibus represented. An
otté_r species - Aonyx capensis - occurs widely in the major river systems and the water mangoose
- A:"_ilax paludinosus - is closely associated with the fringes of this type of habitat. Also, marshes
do occur at the mouth of rivers and for some distance inland as far as the associated areas are
subiect to tidal influence and inland on saline clays of floodplains and internal drainage basins. In
shallow coastal waters (including offshore islands and estuaries with suitable substrates where the
water retﬁains relatively clear of silt) sﬁitab]c habitat is provided for undersea grasslands, on

which the dugong - Dugong dugong feeds. Still close to the coast it is possible to find several

species of dolphins.

On the other hand, rock outcrops or rocky hitlsides (Libombos mountain range) can occur
within several of the vegetation associations listed and provide suitable shelter and living
conditions for species such as the Procavia capensis (dassie), the Oreotragus oreotragus (bovid),
the _Prono!agus crassicaudatus (hare), the Aethomys namaquensis (rat). There are still other
species that while using rocky habitats are also found in other types of associations, such as the

Aethomys sp. that uses holes in trees where rocky habitats are not available,
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Fmally, one should mentlon somc species that are pamcularly associated with sandy so:ls )

1
) . b 5‘ 0 ) .
" (mcludmg sandy alluvnum), such as the Cryptomys hottenmms (rodent) and the Chacochloris

iy

(Ar{gblysornus) abtusirostris (mole). Among the Muridae, the following are particularly associated

with this type of substrat: the Tatera leucogaster, the Steatomys pratensis and the Saccostomus
‘ canipéstris.

_

4.2.5 Concluston

H
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¥ The information discussed in the last two chapters of this dissertation indicates that, for

the area under study in study in southern Mozambique the specifics of local processes of land

formation resulted in the formation of archaeological palimpsests, i.e.. deposits clearly time-

avéraged (e.g., Stern, 1994). Also, and due to the almost complete absence of information on the
paléoecological setting of the area (requiring the use of information from the Holocene), 1 decide

to dndcrtake a re'gional and long-term approach to the analysis of the behavioral ecology of the

‘!,' z

Mtddle lestocene record Based on predlctlons drawn from actualistic data. The archaeological

rccord allowed the 1dent1ﬁcat|on of some aspects of complexlty of Acheulean hominids, not just

immediately about tool use, but also about too! production and the complex framework of

planning and tactical depth associated with it.

In order to understand the choice of locations by the z}cheulean hominids that once
settled southern Mozambique, one needs to try to perceive the prcsent cnwronmental setting in
terms of the resources and hazards that these homlmds may have faced Thss way it becomes

p0551b!e to reconstruct a landscape which no longer ex15t

.y

T i The model developcd in thls dissertation (sec Chapter Vlll) tries to show that the
dtstnbutlon of Acheulean hommtds in southern Mozamblque during the Middle Pleistocene times

can be understood in terms of the effects whlch prec1p|tat10n topographlc diversity, etc., are

- likely to have had on the avallablllty, reliability and productivity of affordances. The model

.l
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developed predicts that areas with a highest resource productivity and diversity are likely to have
been the most densely occupied in Acheulean times. However, due to the nature of the distinct
occupational activities performed at each landscape element, as well as due to problems inherent

to the nature of the archaeological record itself, this question will be very difficult to test.
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CHAPTER V - THE ACHEULEAN ARCHAEOLOGICAL SITES FROM SOUTHERN

. MOZAMBIQUE (INCLUDING THE DESCRIPTION OF THE SURVEYS AND

EXCAVATIONS)

5.1. THE SURVEY: SOME METHQi)OLOGlCAL APPROACHES

o v
e s

e,

5.1.1 The org_anization of the work in the field: the survey goals and strategies

In the field, the initial goal of this research \r.ras to rnap the poteotial sodimentary traps to
be i'ound'in t]l'w rogion; and rhen decide where to orientfthe search. A secondary goal of the project
was to obtain necessary information regarding environmental and paleoonvironmental
frarrreworks for the archaoological data.
| As part of my fi filed work, 1 proposed to carry outa syotemattc survey by expandrng the |
©
. search Iaterally from the known artrfact bearmg deposits, looking for addltlonal sites adjacenit to
an(,i between _the ma;rﬂrgnvers in the study area, namely the Umbeluzi, the Tembe and the

\

Ch;\ngalanc in order to obtain a good sample representative of the Acheulean,

i. -To assess the distribution and density of archaeological material, and whether the
artifacts were widespread over a laterally extensive area or in small isolated patches
of deposits;r : |

~ To study ihé., geological and geomorphological context of surface occurrences; -
To facilitate th §elcctron of representativo sites for excavation, In fact, one of the
main goals of tlris rcoearch project was to develop survey srra;tegieq suitable for
locating and rccordmg of archaeologrca] srtes visible on each of the landscape units
identified in the study area. In this project, a lithic scatter mcludmg a variety of

artifact forms is called a site (for problems related with the use of the concept of

“gite” in southern Mozambique, see Meneses, 1989);

rea
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4. to gather information to contextualize the archaeological findings in terms of

resource availability at several landscape scales, i.e., from finest to broadest, the

landscape facet, the landscape locale and the overall study area.

Between 1993 and 1995 a team f'rom the Department of Archacology and Anthropology
from Eduardo Mondlane University under my supervision surveyed the area érouﬁd the
Ch_;ngalane River; afterwards the survey was ;extended to the region of t!1e Umbeluzi and the
Tembe Rivers (see previously referred Fig. 4.2.15 representing the stud;'_z'irea and the main
trar_:_sects surveyed). Here, maps and satellite images became crucial _helpets while navigating
across.the landscape, namely: |

e Composed Spot satellite images provided by Uppsala Univcr'sity{, Sweden

(1:250,000)

» Aerial photographs of I:30,00_0'1;:r0vidcd by DINAGECA'

* Topographic maps of 1:50,000 and 1:250.000 provided by DINAGECA

. Gcoiogical maps of 1: 1,000.000 and 1:250,000 provided by DNG?

e Soil maps of 1:250,000 and 1:50,000 provided by DNER?

. Bio}fnas.s maps of 1:50,000 provided by DNFFB*

The survey area came to its final shape and size through a chain of decisions, unexpected

findings, new opportunities, routine field tactics and a few outright mistakes.

! Direcglio Nacional de Geografia e Cadastro - Ministério da Agricultura, Mozambique

2 Direcglo Nacional de Geologia - Ministério dos Recursos Minerais, Mozambique

? Direcglio Nacional de Extens3o Rural - Ministério da Agricultura, Mozambique

‘ Direcgio Nacional de Floresta e Fauna Bravia - Ministério da Agricultura, Mozambique
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Table 5 1 1 Archaeo]ogmal assembiages locatcd in southcm Mozamblque (1994-96) Sites 1dent1ﬁed durmg survey and not excavatcd

Ponta Milibangalala
Tembe -
Boane :
Estrada Velbha de Boane
Estrada-Velha de Boane
SMAE
Umpala
Quinta Olsa
Antigo Posto de Goba
Estrada para Goba
Rio Bidongo
Estrada Boane-Catuane
(km 45)
Alto da Enchisa
Changalane I
Caimane cave
Portas de Changalane
| Bassope.

Maubue.
Porto Henrique
Mazemirhana

2632Ba03
26 32 Be03
2632
2632Ad03
2632Ab01
2632AbE1B
2632Ab11C
2632Ab04
2632Ab08
2632 Abl2
26 32 Aa02
2632Aa05
2632Aa07
2632Ad04

2632 AdD2
2632Ac03
2632Ac04
2632Ac05
2632Ac06
2632Ad06
2632Ad05
20632Ac09

:26°18".
26°03"

26°00744™

126°00739""
- 26°00°

26°03°

$26°01°39"
126°12

26°13745"

1 26°03°34”
126°23

26°21°

:26°19°00"
£26°19'00""
126°19'13"
- 1.26°17°20"
.26°12'54" .
126°18°

26°25'97"

32°1%»
320227457
32022°47
32°30°
2y
32023718

| 32°08°

3290815
32°06°38"
32018

32°16°

32°08°09""
32°08'40"’
32°08°04"

32°07°17"

32°26°14"
azer
32°09°03""

Coastal area
Coastal area .
Coastal area
Tembe area
Umbeluzi area
Umbeluzi area
Umbeluzi area’
Umbeluzi area
Umbeluzi area

Umbeluzi area
Umbeluzi area

Changalane area
Changalane area

Changalane area
Changalane area
Changalane area
Changalane area
Changalane area
Tembe area
Tembe area
Mazeminhane/
Tembe area

Umbeluzi area " -

ESA. MSA, LSA
MSA . :
ESA, MSA
MSA

MSA

MSA

MSA, LSA -
ESA

ESA

LSA

MSA, LSA, Lron Age
ESA, MSA

‘ESA, MSA- -

LSA ~ .
ESA .
ESA, MSA

18 sites

3219 artifacts-
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5.1.2 The survey pian

s

As pointed out above, my objective was to establish a systematic survey of the region
bei'ween the Umbeluzi, t!1e 'fei'hbc and the Changalane rivers, so that 'I could carefully document
the;ﬁrésence of lithic sites. Therefore, the survey has been designed with the aim of providing a
sta_ti_stical estimate of site density and preferred site locations during the Acheulean, as well as

comparing it to other periods.

Dunng all the field seasons, actual field survey was conducted by three to ten individuals
on _fbbt; the group usually comprising of one or more researchers from the Department of
Aréhaeo]'ogy and Anthropology, Eduardo Mondlane University as well staff members and
stutie'nts seeking training in archaeological work.

4 o

5.1.2.1 What was not surveyed?

From the starting point of the fieldwork, several areas were excluded from the survey
plan for séwie;'ai reasons.
1. 'I‘hc top séctions of the western mountain areas of the survey exhibit almost no soil
' c—'ovcf; e;lso, t'l;e high gradients present in these areas, associated with the absence of
sedimentary traps, were good indicators regarding the potential absence of lithic sites
in the area. Therefore, after a preliminary and brief survey, the initial assumption
regarding the absence of artifacts was confirmed and consequently these areas were
surveyed no further.
2. ;everal highly mined areas (remaining still from the guerrilla war) were avoided.
T-hanks to the support of the teams carrying on the removal of the mines, it became

possible to identify the potentially dangerous areas. In the study area, two main
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problematrc regrons were ldentrf ed the Umbeluzr dam regron and the Alto da
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Enchtca satellrte &entef. The latter is located along the Changalane River, m the
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southem bordenng part of my study area.
"3 In _most of the region, the impact of road building and other construction work seems

 tobe minimal, \i{lth the exclusion of the region of the Umbeluzi “Pequenos

Libombos” dam area, built in the early 80’s. Nevertheless, the widening of the road

from Boane to Catuane which took place during the study program led to the

destructron of several surface srtes It 1s reasonable to esttmate “that other snes were
. E Y R T .
destroyed dunng the initial road set constructron in the area, as well as during the

|.'. ' .t '. -0 - . . . .
rarlway constructlon (although several srtes were recorded since ‘researchers as

¢

;_ﬂ Barradas and Dias were followmg the constructron process) Normally, secondary
';' roads farl to obllterate surface sites, except for very small lithic scatters for only a
few dozen ﬂakes or so. Such roads have truncated hundreds of surface sites, but their

presence is strll obv1ous on the graded edges and they are almost all still

J

typologlcally 1denttﬁable to the level of mdustrlal complex In many cases, the

v

: remnants of the artaf'acts cén still be recorded as well. From my observatrons
typologically most of these sites belong to the MSA and LSA (see Table 5.1.1 where

the surveyed srtes are descnbed according to their typological affinities).

i - Powerlmes camp fences telephone poles apparently have no marked effect on
surface sites in this region.
A mentioned already, among the development activities carried out in the region, the

thost thréatening to surface site are dams, weirs and soil conservation programs
- involving rechanical léveling of eroded stream banks, since these actions can totally
obliterate surface sites or mix up the inforimation. This is the case of the “Pequenos

i.ibombos dam”, built in the area without a proper archaeological survey strategy

linked to the dam construction program.




233

6. The foot coverage of the Tembe River proved to be unsuccessful since this river has a
very slow water stream, with no exposures. This fact was confirmed in 1997 when I
returnced to the area, expecting to find some good exposures due to the stresm margin
erosion as a result of a vc;.ry heavy rainy season. Unfortunately, only LSA artifacts
were founds in very small patches along the Tembe valley.

7. The best time of the year for observation seems to be the beginning of the rainy
season (September through December), when the land has been prepared for planting,
there has been some rain to wash out the lithic pieces, and crops have not yet
obscured the surface. I was also lucky because during the survey time a .severe
drought occurred in southern Mozambique, laying bare huge stretches of sediments,
with sparse vegetation cover. This fact made the survey much easier, since one of the
big problems in the region is related to the lack of visibility due to thick grass cover.

8. The eastward progress made me aware of the fact that the presence of suitable raw
material (i.c., good quality and with good sizc) decreasces towards the cast (i.c.,
towards the ocean), a reason that led me to halt part of the survey in that area, without
following it completely to the sea.

9. Finally, the inaccuracy - in terms of careful locating the site - of ficld work activities
carried out in the past made it almost impossible to identify the old archaeological
sites. With one exception - which resulted in the identification of few scattered
handaxes at Revez Duarte - I was unable to locate with precision the areas identified
in the 40°s and 50’s as artifact bearing areas. Some of them have been destroyed by
road and railways construction; other regions have changed names, and finally, the
high interest demonstrated in the past by amateur artifact collectors may have

resulted in the destruction of these sites.




5.1.2.2 The sequential organization of the survey

At this stage of the research work 1 was able 1o define the borders of the arca were a
careful survey should take place. The overall area covers mostly the area from the Grandes
Libombos (midslopes) down to the valley below the Pequenos Libombos mountain syslem. From
the basalt plain below the Pequenos Libombos and up to the ocean, the sand dleposits obscure for

the most part the underlying stratigraphy.

Initially the survey was concentrated in the west part of the Umbeluzi-Changalane-
Tembe region, where the most important lithic collections classified as of Acheulean age had
been four;d in the past: The surface scatters identified during the survey were quite scarce, even
though predominantly highly visible (due to seasonally sparse vegetation cover), and only
occasionally affected by construction activities. In some areas the shallowness of the deposits
rendered the evidence inconclusive. However, the area was still too extensive to survey by foot
and several other strategies were used to get a representative sample of the archaeological
remains to be found in the region.

Therefore, I attempted to subsample the area to be surveyed randomly, in (l)rder to get
some “un-biased” idea regarding the geological context of the areas where artifacts were about o
be located. Using topographic maps, the area to be surveyed was divided into ten by ten square
kilometers; using a random numbers table, some squares were selected for study. Soon this
method proved to be preposterous, since based on the knowledge of the gcomorphological
context of the terrain, I cquld quite accurately predict if the stretch we were observing would hold
artifact bearing sediments. It also became frustrating walking kilometer after kilometer knowing
‘;a priori” that the chosen square would probably be devoid of any lithic remains.

In order to get a better understanding of the geological and ecological context of the

region, I decided to undertake several transects along and across the study region. Using the




railways path, which crosses almost horizontaily the region, from Boane 1o Salamanga (i.e.,
towards the coast) and to Goba (i.e., towards the mountain, border area with Swaziland) it
became possible to identify some of the unsuitable areas for search, since the thickness of recent
sandy deposits made the inspectic;n of older sediments impossible. Also, it confirmed the fact that
river cuts presenting good geological sections are located essentially in the intermountain area |
and slightly east of the Pequenos Libombos area. From there on, and towards the east, the
gradient becomes too siow, and the rivers are not sufficiently active to cut deep into the
sediments.

Subsequently, I decided to count upon the help of a geologist familiar with the sort of
geological situétions present in southern Mozambique. With the support of Dr. Greg Botha --
from C;uncil for Geoscience, South Africa -- I was able to distinguish the main morphological
patterns of the landscape, and therefore restrict the survey study to the areas where potentially one
would expect to find good cuts exposing archaeological material. At this point, and having finally
defined the “survey core” of my study area I decided to established several transects that were
walked over by the survey team. For this purpose mapping was facilitated by the use of aerial
photographs and topographic maps (mostly 1:50,000). The day walkpath was planned according
to the terrain types present in the area and most of the day was-spent exploring the river ridges
and the low-lying areas, in order to identify potential sedimentary traps and exposed scctions.
Each day the survey the team(s) walked over a specific area (the team members’ walking about
500 meters away from each other), navigating with acrial photographs and topographic maps in
hand, searching for lithic artifacts on the surface of the ground. It should be pointed out that not
every square meter of terrain was inspected on foot. After the preliminary survey program was
done, and keeping in mind our goal of mapping the largest number of sites in the greatest
diversity of environments at the lowest possible cost, | decided to place five transects, of about

one kilometer wide each, across the territory, stretching west-east. Onc was placed along the

northern boundary (which more or less coincided with the survey performed along the Umbeluzi




River margin; the southernmost coincided partially with the Changalane and Tembe rivers.
Finally three other transects were arranged to cover the region between the main water systems
(which in the study area run mainly east-west). Therefore, the transects were established keeping

a west-east and north-south track (sée previously referred Fig. 4.2.15).

5.1.2.2.1 The Umbeluzi River

The work was concentrated mainly on the area of the river readily accessible, i.e., from the
dam down to the water station treatment area, near Boane and the upper part, until almost the border
area. The survey was concentrated on the southern banks (i.e., immediately inside the study area);
however,‘from the dam south, the survey was also carried on the northern >bank. A tour of the
country lying to the south Pequenos Libombos was made and several tributarics {(such as the
Maubué stream) examined. On the southern bank, examination was carried on as far as a point

about 15 to 20 kilometers down the Umbeluzi River and located circa twelve kilometers from the

estuarine region.
5.1.2.2.2 The Changalane River

The deposits laid down by this river (tributary of the Tembe River) proved to be of
considerable significance, since the deposits are of considerable depth and cont_ain valuable
archaeological material, as [ will describe in the next section of this chapter. I'I'hc Changalane was
surveyed for a distance of about 25 kilometers upstream, from Porto Henrique area. Around this
area band below, the survey of the margins shows that the sandy cover has concealed any exposcd
artifacts in older sedime;lts; essentially, only LSA artifacts could be spotted on the river bank
deposits. In the Changalane River was found one of the best MSA/LSA sequence, at Caimane cave.

In the gravels several handaxes and cleavers were found.




5.1.2.2.3 The Tembe River

The deposits in this river were examined in its upper part. This fact results from
difficulties to access the area, as well as because in the study area, the river cuts through late
sandy deposits that are devoid of ESA artifacts. Therefore, the river was surveyed in specific

places, where previously the presence of stone artifacts had been noticed.

5.1.2.2.4 The interfluvial area of the Interior Plain
i .
The interfluvial area was mostly devoid of significant cuts which might had good
exposures; only by luck we were able to identify some gullies and erosional structures where
artifacts were exposed, although most of the assemblages would be classified, from a typological

perspective, as being of the MSA and LSA period.

5.1.2.5 The Coastal Belt

This survey also encompassed the region down at the coastal area where a number of sites

were located, namely: Catembe, Ponta Maone, Ponta de Santa Maria, and the fossil bearing locality

of Ponta Milibangalaia.

In this way 1 was able to learn what types of terrain yielded the highest and the lowest
number of Achculean sites (and overall, stonc age sites) and concentrate on the former terrain
types for further work (i.e., to develop a deeper survey and to perform small scale cxcavations).
This also means that I was able to get a representative cover of the study area, both in terms of

geological setting, archaeological data, and ecological framework.



Fig. 5.1.1- Archaeclogical visibility in the study area
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5.1.3 Site location and the initial artifactual inventory

When a site was found, its was located (latitude, longitude and altitude) through the help
of a GPS system and the dimensions of the site were recorded and its features noted. Table 5.1.1
presents a list of the sites identified during the survey (although not excavated). A description and
analysis of the sites excavated for this dissertation is presented in the next section of this chapter.

Each new location yielding artifacts (no matter if surface of excavated) was assi gned a

two dimensional coordinate identification based on the national coordinate system of the country,

and the site was accurately plotted on the map. Later in the laboratory, this number was written

on the artifacts in ink. Most of the sites were systematically photographed.
Still in the field, the next step required a careful gathering of the lithic remains

recognized on the area. Heré, a quick written inventory of all artifacts was performed. The
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assemblage was collected and bagged in bags identified with the site number and date of
collection. This was followed by a qualitative evaluation of the we.alhering level on the artifact
surfaces. An initial judgment was made on the typblogical classification to which the site was
ascribed (still without a numerical .analysis of the assemblage collected).

Mixing by natural, post-depositional processes seems to be a common situation in some
of the land-units of this region. Therefore, in several cases the artifacts from two or more
industries are found mixed together. However, it was possible to recognize this process, and this
fact has not affected the basic assumptions built into our recording methods. A separate record of
the artifacts ascribed to each lithic industry was compiled later in the laboratory.

Up to now, and from a strict typological point of view (i.c., when the style of the artifact

¥
shapes’ were assumed as being typical of a specific prehistoric period), the stone toels from

- distinctive industrial peﬁods have been perceived as being sufficiently unique so that surface

scatters of artifacts could be assigned to distinct periods, such as the Acheulean.
5.1.4 Conclusion: evaluation of the results achieved

It must be stressed that it was never our intention to find every site in the study/surveyed
area; instead, my goal was to come as close as possible to one hundred percent rccovery without
slowir;g down the planned schedule. The obtained site distribution is not a spurious byproduct of
where I have chosen to walk; in fact, the search path is a coarse sketch of the actual overall site
density in the distinct units of the landscape.

However, one should note that this survey technique has some drawbacks. It is possible
that one can fail to notice sites because of the vegetation cover, especially at the end of the rainy
season when the grass cover is quite thick. Sometimes there were not sufficient artifacts to

compiete a typological classification of the sites, either because the lithic sample was too small or




damaged, or still because our understanding of lithic sequences is not entirely correct, Further
surveys in other areas can only refine the results of our initial survey.

In regard to the archaeologjcal findings, the poverty of archaeological record in terms of
in situ occurrences, led me to decide that the main indicative to be used of the presence of
Acheulean would be the presence of big flakes (longer than ten to twelve centimeters, the
minimal size of a handaxe in the area), as well as the presence of the qharacteristic Acheulean
artifacts- handaxes and cleavers, together with picks, bolas, etc.

The sites located during the survey and the ones that were later excavated are located on:

¢ Cuts resulting from active fluvial actions (e.g., Canhoeiro site). In these croded

¥

atluvial sediments, examples of artifacts typologically belonging to two or even three
distinct industries are found juxtaposed in the stratigraphic sequence. Here, very few
sites are found in primary or slightly disturbed context;
Gully or coastal erosion (e.g., Buraco, Ponta Maone sites). Since these deposits are
normally covered by thick layers of latter sediments, they became extremely difficult
to identify, unless a serious erosion process brought them to surface.
Local construction area (e.g., Estrada Velha para Boane, Cardiga sites).

. Local block faulting area, forming ports (e.g., Caimane, Mahelane sites).
Finally, in shallow fills under fragile sand and/or siltstone cover or in rock crevices

(Umpala site).

The eight sites studied for this dissertation, from within the Umbeluzi-Changalane-

Tembe area briefly introduced here are presented in the next section of this dissertation.

+
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5.2 THE ACHEULEAN ARCHAEOLOGICAL SITES FROM SOUTHERN MOZAMBIQUE:

THE DESCRIPTION OF THE SITES STUDIED

5.2.1 Introduction

Peringuey (1911) first drew attention to the presence of lithic artifacts in the southern

Mozambique, recognizing that the implements were early forms similar to those found in the

Paleolithic sites of Europe. Since then, a considerable number of sites have been identified and
described preliminarily by archaeologists and geologists.
The bulk of the excavation work for this research project was undertaken during the years

of 1994-1996. In 1997 further work was carried out to clarify some preliminary ideas regarding the

ESA distribution in southern Mozambique.

This chapter contains a discusston of the context and character of the stone artifacts from
the sites I excavated in southern Mozambique, as well as additional information I gathered while
surveying and mapping Quaternary deposits bearing lithic artifacts in southem Mozambique. The
information presented here constitutes the extent of our knowledge of the prehistory of southern
Mozambique in the Early Stone Age and provides a basis for comparison of the archacological
materials to other areas of Southem Africa. The stone artifact assemblages which constitute the
focus of this dissertation and which are described in this section resulted from the study of eight
sites located in the Umbeluzi-Changalane-Tembe area, in southern Maputo province,

Mozambique (see map in Fig. 5.2.1 representing the sites excavated in southern Mozambique).
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5.2.1.1 The selection of the locations to be excavated

In attempting to deline the distinctiveness of the lithic assemblages during the Acheulean

*

the presence of two artifactual types -- handaxes and cleavers, is often used (Leakey, 1975, Isaac,

1977, Clark, 1996). When compared with the previous Oldowan Complex (Mode 1), the

technological reading of the Acheulean from Southeastern ‘Africa witnesses several innovations,
including:
e The deliberate use of large blocks of diverse raw materials, as massive cores for
obtaining large flakes -- longer than ten to twelve centimeters (Leakey, 1967, 1975,
Isaac, 1977, Schick & Toth, 1993); .
* The predetermination of the form of the blank {flakes) used for producing cleavers
(Dauvois, 1981, Roche & Texier, 1991, Texier, 1996);
» The first presence of formal standardization of geometric tool design (Isaac, 1969,
1976, Gowlett, 1982, 1984, 1986, 1991, Texier & Roche, 1995a). In fact, the
Acheulean handaxes and cleavers contrast with the characteristic artifacts of the
previous Oldowan period; for the Oldowan, as Toth (1985) étalcd, the carliest known
flaked artifacts represent technological “paths of least resistance”. rather than

preconceived “stylistic norms”, as observed for the Acheulean.

The fieldwork carried out in southern part of Maputo province involved both surface

survey and small excavations.

During the survey, after finding surface lithic scatters of any Achculean characteristic
artifactual forms, [ proceeded with further intensive prospecting by shovel testing around the
find-spot.

The survey has shown clearly that in southern Mozambique, commonly the surface

collections one is dealing with constitute mixed and chronologically unrelated remains; therefore,




they probably reflect multiple phases of occupation, few of which may be chronologically
diagnostic. For this reason, the only secure characteristic components of the Acheulean are the
presence of large flakes and bifacially knapped artifacts -- handaxes and cleavers -- scattered over
a geographically restricted area. The excavation was then undertaken where several bifacial
pieces were found.

Moreover, the assemblages recovered from the small-scale excavations showed that the
artifacts were usually found in disturbed contexts. Therefore, the term -- in situ -- is used to
indicate excavated material, as opposed to surface finds, and does not nccessarily imply a primary
context (Comnelissen, 1992).

‘IThe primary aim of my study is the description and interpretation of archacological
remains in an effort to assess the dynamics of hominid adaptation (Binford, 1972:133) during the
Acheulean period in southern Mozambique. Yet, since archacologists can never directly observe
~ behavior, it must be inferred from the archacological materials which Isaac (1981b) refers to as
“stone age visiting cards”. In order to extract information on the technological behavior of
Acheulean hominids from southern Mozambique, I used a combination of excavation, laboratory
analysis, and insights from systematically carried series of experimentation. Hence, the contexts
in which they are found are extremely important for behavioral inferences. Therefore, the
sedimentary and paleogeographical contexts from which these-assemblages derive are important
for establishing a spatial, chronological and environmental framework within which lithic
r_emains recovered in southern Mozambique can de studied. Additionally, information about the
way in which the assemblages were recovered and the degree to which they are representative of
cultural materials originally left at the sites is a necessary background to the study of lithic
artifacts, from the point of view of technological complexity and knapper’s expertise.
Accordingly, thc main objective of the small-scale excavations | conducted in southern

.

Mozambique was to collect information about the nature of the Acheulean artifact assemblages.




Another objective of the excavations was to retrieve data regarding some behavioral aspects of
Acheulean prehistoric populations in southern Mozambique.

Since the main approach to understanding the archacological data is focused on the
technological aspects of the lithic artifacts, the explanation of the excavation procedures and the

specifics of the sites will be concisely provided for each one.
5.2.1.2 A general description of the sites

Overall, eight sites were carefully studied inside the research area, namely Ponta Maone,
Buraco, Estrada Velha para Boane, Umpala, Mahelane, Cardiga, Canhoeiro and Caimane (see
previously{‘referred Fig. 5.2.1 illustrating the sites studied).

In accordance with my rescarch objectives, [ decided to open up an initial 2x2 square
meters excavation upon the location of the original surface finds, depending upon their size number
and typological representativeness (i.e., cleavers, handaxes or large flakes exposed on the surface).
The surface finds were collected, numbered and recorded within a five-meter radius of the area to
be excavated.

The excavation proceeded by following the stratigraphic sequence present at each site.
When it happened to be too thick, arbitrary ten-centimeter levels were used.

In southern Mozambique, the Acheulean sites are found predominantly in alluvial context,
where the abundance of gravels and silt to clayish sediments imposed severe lintitations to the use
of the excavation methodologies developed for Eastern Africa (in terms of following the
miqrostratigraphy of the site and plotting carefully the artifacts in three dimensions). Thus, the
excavation was performed using picks and shovels and screens (ﬁvc-milliméter mesh size).
Provenience was recorded by quadrants (one meter by one meter) and by level. The excavation

sometimes would be enlarged (see below for each case), following the trend of the distribution of
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the cultural remains (whenever they happen to suggest the following of a significant concentration
of artifacts).

The microstratigraphy of each site excavated is described here using a Munsell soil color

It should be mentioned that no fossil bones where observed during the excavations. The
only exception is the coastal site of Ponta Milibangalala, where some fossil bones were identificd in
the late 1960°s (T. White, pers. com.), a fact confirmed during a brief survey carried out in the area

in 1994,

Table 5.2.1 List of sites excavated in southern Mozambique (1994-96)
Site Code Lat. Long. | Elev. ' Landscape | Context
(S) (E) (m) | Units
J*Ponta*ﬁ&ﬁ‘ﬁ 2632Badt | 20°01° 32°30° 26 CamstdDnwxn | Surface

frgioiy 11;;‘5 ' Catembe Cul-de-
& Sac

4!”.,.-{1 -4(- 1 m%
it} J{ !

Division
{Tembe valley)
Tembe Valley | Excavation
Division
- {Tembe Valley)
Tembe Valley | Excavation
Division
i S (Tembe valley)
“m'"lw ane:i,s 2632Ab03 | 26°10°89"" | 32°13°30" " Upland Excavation
v'u;:”fd.‘ﬁ N :j Division {Serra
de oy Quindezanine}
48 2632Ad01 | 26°19° 32°11'96” Upland Excavation
Division (Serra
& . Quindezanine)
(Cﬂnhwé' ed 2632Ac03 | 26°18°52" | 32°11'97" i Upland Excavation
.(v’-"d?'*-' Teglid R ,
Y gi’w Division (Serma
. Quindezaning)

454 ;Jg’;, ,,,p;,i_ QA | i
o 3t
x,é'hir\ 20632Ac05 | 26°18°84"" | 32°08°62" ! Upland Excavation ‘
3
3 I
|
|

r;" 2632Ab11 | 26°00°45" | 32°22°55>"
20 A

S ".. 2632Ab05 | 26°18’ 32°28° 21 l'l'embe Valley | Excavation
|
1

2632Ab02 | 26°04°34"° | 32°19°08"

zr«. f_';‘
1 Division
L (Changalane

| Catchment)

wTOtalt%%‘mﬁSltes R R R e g At R P

In the laboratory, at the Department of Archaeology and Anthropology -- Eduardo

”

Mondlane University (Mozambique), the artifacts were cleaned by gentle brushing and washed.
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Then the field inventory was reconciled to the actual assemblages (including all the surface
surveyed material). The artifacts were then classified by types and quantified.

Measurements of all the handaxces and cleavers were recorded along with the dimensions of
other important pieces, such as largé flakes, etc. In this part of my dissertation the analysis of the
lithic artifacts is primarily of descriptive character, including however, some parameters considered
of technological importance, such as the quality of the raw material utilized to produce the lithic
pieces, as well as metrical evaluation of the lithic implements for the classificatory evaluation of the
assemblages. In this dissertation, the artifact measurements were recorded using data sheets
elaborated for the specific purpose of this research, but following the methods published earlier by
several archaeologists (c.g., Bordes, 1961, Klcindienst, 1961, Roe, 1964, 1968, Jelinek, 1975, Isaac,
1977, To‘tlh, 1991, etc.). The recording data sheets are presented and described in Appendices | and
2.

The assemblages are deposited at the Department of Archaeology and Anthropology,
Maputo - Mozambique.

As a result of my fieldwork, Acheulean sites located in a relatively unknown region of
Southern Africa are reported. The sites described in this scction of my dissertation contain
Acheulean assemblages, including a significant amount of flaked pieces, as well as cores that
were not large enough to obtain flakes of sufficient size to be used to manufacture handaxes or

cleavers. For this reason, they were not included in the more detailed analysis of the fithic

material.,
5.2.2 Ponta Maone

The survey on the coastal area of southern Mozambique accomplished in the 60’s led to the
identification of surface finds of handaxes and large cores. mainly in the Catembe area -- a rocky

cable across the bay from Maputo city (e.g.. Barradas, 1961a. Senna-Martinez, 1968). In fact, the
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Fig. 5.2.2 Ponta Maone, southern Mozambique. The image represents a
section of the coastal cliff where Acheulean artifacts were found.




area shows some potential for future geological studies, since the exposed profiles (steep hills)

suggest the presence of a good sedimentological sequence reflecting the sea-level fluctuations in the

region.
5.2.2.1 The site

There were references to the Ponta Maone site (see above), based upon the presence of
several shell-middens with lithic artifacts in the area.

At the base of the cliff that constitutes this location there is a thick level of rhyolite, calcite
and qua_rtzite cobbles. This conglomerate bed presumably was brought to the coastal area as a result

¥

of the high gradient present along the river channels during the cyc]e‘"s'of sea level lowering; this bed
has been described as of Pliocene age (G. Botha, pers. comm,).

The survey performed at the Beach and along the chiff (as much as is possible due to the
severe logistic limitations, since an army base is present in the area) led to the identification of
seven lithic pieces which could be described as Acheulean (large flakes and bifacially flaked
artifacts). The artifacts --not weathered -- were lying on the surface of the beach, as well as
encrusted in the sandy deposits that constitute the walls of the cliff: (eroding from about one to two
meters from the top of the cliff; sce Fig. 5.2.2). They were lying within 3 melters of each other.
However, because of military presence at this locality, I was only able to collect the surface findings

-- any other activity was not allowed, including photographing the arca.
5.2.2.2 The geological context
The cliffs of Ponta Maona extend over a length of four kilometers to the west and southeast

of that rocky cape. The base of the cliff is formed by a gravel bed, consisting of quartz, rhyolite and

basalt cobbles. This unit has been defined of Pliocene age. The unit is covered by a thick mantle of



reddish yellow (SYR 6/8) very cemented sand (Maputo sandstone), which alternates with loose
sands. The top unit, about eight meters thick, is composed of brownish yellow (10 YR 6/6) sandy
clay loam; the transition from the Maputo sandstone is irregular (about two meters thick), with deep
pockets with reddish sandstone bouldérs, where the artifacts were found (Barradas, 1961b, 1964,
Beernaert, 1987, Momade, 1990). The calcareous sandstone contéins plenty of marine fossil

material (Barradas, 1965).
5.2.2.3 The lithic assemblage

. Table 5.2.2 Ponta Maone (pmm) artifact inventory
¥ .
Artifact (surface only)
'ﬂBlfacnally}lmapped pleces'iﬂa“

(mcludmg onéw retouched)' & * ¢
Small flakes
TOTAL

Table 5.2.3 Description of large bifacial pieces (2 pieces)

Handaxe Raw Max. Max. Max. Weight  Type
material  Length  Breadth  Thickn. (gr.)
' (mm) (mm) (mm)
pm2 sandstone 139 97 56 550  Handaxce flaked
pmé rhyolite 176 108 59 810 Handaxe  cortex

Mean 155 103 58 680
SD 304 7.8 2.1 183.9

The two handaxes were made on cobbles, using distinet raw materials: rhyolite of the
Libombos and local sandstone (see Fig. 5.2.3). Both present some cortex on both sides, with the

rhyolite one having a non-flaked butt.
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Throughout this work the word gortex is used to make reference to the alteration of a

natural rock surface; the word patina and/or weathered surface are used in reference to the alteration

of an intentionally worked/used rock surlace.

Table 5.2.4 Large flake description (2 pieces)

Flake Raw Max. Max. Max. Weight Toth’s  Flake type
material Length  Breadth Thickn. (gr.) Type
(mm) {mmy (mm)

pm202 rhyolite 128 126 45 520 IV end-located bulb
in relation to the
axis of the 1lake

pm203  rhyolite 108 196 191 1050 1 side-located
bully in relation

to the axis of the
flake

118 161 118
14.1 49.5 103.2

Fig. 5.2.4 presents one of the large flakes recovered at this site. The remaining small flakes
were made on both rhyolite and quartz, which was locally available. Both flakes are large ecnough to

produce a handaxe, but they don’t show any retouch.

5.2.2.4 Paleogeographical context

Ponta Maona cliffs are composed of resistant late Tertiary calcareous rock and red
sandstone, capped by a sandy loam mantle. Towards the west and southeast of this cape, the cliffs
are being eroded by the sea (and hence retreat rapidly). as they are composed only of loose sandy

loam.
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5.2.3 Buraco

The coastal plairis in southern Mozaritbique form a thick sahdy cover overlaying the eatlier
Plio;Pleigtoceﬁe formations. This thick sandy cover along the lcbnnstal plaszin made it impossible to
f'iﬁd.any ESA sites. In fact, allhougil LSA ana Eérly Iron Agé (EIA) s.ites are quite often found in
the coasial area {e.g., Morais, 198?;). the process of coastal formation -- througha séries of sea-level
fluctuations -~ led to the emergence of a coastat plain'of mid to late quatemary origin (Forster, 1975,
Davies, 1977, Beernardt, 1987). Therefore, the plain below the Pequenos Libombos mountains and
to the east of the Tembe Ri\;er is mostly of dunar origin. The fixation of this dunar system probably
rapidly constructed duririg marine regressions, which uncpvered abundant sand on the continentat
._ shelf. Its fixation may have been due to continued regression. which removed the shore so far that

beach-;‘.and no longer reached the dune; hencé. the dunes became fixed by vegetation (Koch, 1964,

Davies, 1975, 1977).
5.2.3.1 The site
While surveyiig the Tembe River area, the survey team came across a large gully. The
strvey of it led to the identification of some artifacts exposed in the walls, inctuding one handaxe.
Therefore | decided to open a two by two-meter small excavation to check the context of the
artifacts. as well as to retrieve more artifacts (see Fig. 5.2.5).

§.2.3.2 The stratigraphy (geological context)

" The sediments are uniform from bottom to the top, being composed mostly of sandy clays.

with some gravels.
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Description of the geological profile (see Fig. 5.2.6)

1) Coarse 'sapdy layer of brownish color (7.5 YR 4/4), about 90 to 100 centimeters thick.
S_fime red clay patches (2.5 YR 4/6) of about two to three centimelers in diameter were found
dispersed within the section. The level yielded very few artifacts. mostly small size flakes (up to 5
centimeters long) and cores.

2) Coarse brow sgndy-clay level (7.5 YR 4/4), sterile (ten to 30 centimeters thick). This
level grades into the next one, in terms of coloring. |

3) Coarse brown-grayish sandy clay (7.5 YR 5/3), very compact, yielding artifacts. This
level is about 20 centimeters thick.

4) Sandy gravel of brownish color, turning into a conglomerate bed at the bottom (7.5 YR
4/4). Some red clay patches found here also (ferricrets - ferruginous streaks?), together with very

dark lenses, interpreted as manganese stains. This level was excavated for 30 centimeters, but no

artifacts or fossil fauna were found.

5.2.3.3 Excavation procedures

The excavation f)roceeded using a pick and a shovel. The first 100 centimeters (dug in ten-
centimeter horizontal spits) yielded several flakes and radially worked cores, probably of MSA to
LSA age. The next horizon from 1.00 to 1.30 meter was sterile. The horizon from 1.20 to 1.40
meters presclnted two handaxes and some small flakes, in fresh condition. The screening of the
sediments failed to present any artifacts, with the exception of some angular fragments from the
horizon l.ZO;] 40 meters, The excavation was stopped at about 1.60 meters, due to the absence of

artifacts and the emergence of a distinct conglomeratic bed.




Fig. 5.2.7 Handaxe from Buraco site
. (southern Mozambique); the artifact
was knapped using a sandstone cobble.
The artifact was produced using
- a hard hammer percussion technique.
exemplified by
"+ an irregular outline;
» the deep, scooped flake neganves;
+ wide flakes removed, variably spaced;
- side edges curved/irregular
- side edges hinged at the distal end
- some cortex present (central area).

Cortex area
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5.2.3.4 The lithic assemblage

A total of 17 lithic picces were gathered from this location made predominately using

rhyolite (see Fig. 5.2.7 representing one of the artifacts retrieved at this site).

Table 5.2.5 Buraco (hur) artifact inventory

Surface Excavated

Small flakes 2 11.8 9 529
TOTAL 6 354 11 64.7

Table 5.2.6 Description of large bifacial pieces (4 pieces)

Handaxes Raw Max.  Max. Max. Weight  Type Butt Position
material  Length Breadth  Thickn. (gr.)
(mm) (mm) {mm)
bur206 Rhyolite 125 79 47 190 Handaxe flaked insitu
bur207 Rhyolite 176 m 56 840 Handaxe flaked surface
bur208 Sandstone 167 119 82 1320 Handaxe flaked insitu
bur209 Rhyolite 140 RS 40 450 Handaxe flaked surface
Mean , 152 96 50 700
SD 230 19.9 18.4 492.1

Here too, as at Ponta Moane. a handaxe. found on the surface. was made on a sandstone
cobble. However. the majority of the large bifacial excavated tools are made on rhyolite flakes (75

%). No large flakes were found in the area.




5.2.3.5 The paleogeographical context

Based on the sequence of scdiments present at Buraco, the paleogeographical setting of this
. site, as especially of the main archacological horizan (3) has been interpreted as representing a

distal floodplain of the Tembe River.

5.2.4 Estada Velha para Boane

5.2.4.1 The site

This site is located on the top a hill, which is part of the distal alluvial terraces of the
Umbeluzi River (see previously referred map on Fig. 5.2.1). This area was surveyed in the 40°s by
Bamadas, Riet Lowe aﬁd Breuil (Breuil & Riet Lowe, 1944-) who referred to the presence of
significant scatters of large flakes and bifaciatly knap;wed_pieces on the surface. However, it became
impossible to idéntif‘y 'exactlly the I.ocalily to which these authors made reference to, since the
landscape features described have altered so much since then.

During the field survey several surface concentration of artifacts yielding large flakes were
found iﬁ th§ aréa, However, no clcn\?(:r.?; or handaxes \;'01'0 found and the test pits .opcncd in three

other localities, also failed to provide any of these artifacts:

Table 5.2.7 Sites identified along the Umbcluzi River

 Site ' C‘jndc Area

Estrada Velha de Boane 2632Ab11B Umbeluzi area

Estrada Velha de Boane 2632Ab11C Umbelizi arca

SMAE - Quinta Olsa  2632Aa08 Umbeluzi area
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* 5.2.4.2 The geological context

The description-of the geological sequence prescn-l '\t Estrada Velha para Boane is as
follows (see Fig. 5.2.8)
‘ . l) Yellowish brown medinm to cn-nrsc grain sands. pebbly at the base (l(') YR 3/4), about
!20 to 30 centimeter thick.
'2') (‘ir.avcl bed of about 40 centimeters thick (10 YR 3/;1).
PR ) C(.)ngloml'er_ate bed. cemented by sandy clays of grayish brown color (10 YR 5/2),
between '20 to 30 ceﬁtin;etersr thick. 'f’owards the bottom som-e single large flakes were found.
4) Brownish coarse sandy-clayey level (7.5 YR 5/G). where most of the artifacts were
*found. . |
5) Co.hglomeratigbed (7.5 YR'5/8), devoid ofarlifact‘s.

5.2.4.3 Excavation procedures

Tl:1is'site is on lhe- slope of a hill (see Fig. 5.2.9 documenti;lg the iinage of a conglomeratic
bed at Estrada Velha para Boane, with some artifacts eroding at the surface). The excavation site
was ;.hosen based on the presence of a large number of massive flakes. a cleaver and a handaxe on
the surface, together with several cobbles (on average of eight to twelve centimeters long) erading
from the conglomerate beds that form this old terrace of the Umbeluzi River.

A five-meter by two-meter surface grid was laid out, so that it would include the place
wh&e the handaxe and cleaver were croding from (;qc'? Fig. 5.2.10 representing the excavated area).

| T'he excavation took place with a pick an(j shovel .in 1en-centimleler horizontal spits. The
ﬁrsf 20-30 centimeters coﬁtained scveral small flakes and carcfully prepared cores. described as of

the LSA period. This layer is composed mostly of coarse sands, mixed up with small pebbles.




b) detailed image - note the size of the cobbles

Fig. 5.2.9 General view of (a) the Umbeluzi gravels at Estrada Velha para
Boancand (b) detailed image of the same area (note the size of the cabbles
including example of a core found on the surface)
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About 70 centimeters from the surface, some thick flakes appeared mixed with cobbles (20 to 30
centimeters long) and coarse clayish sand. In fact, the 20-centimeter horizon between 70-90
centiméters contained most of the artifacts identified as of Acheulean period; in this horizon were
found two bifacially flaked pieces and snn.m Im'gg flakes. [ tried to conduct a systematic excavation

4
in shorter horizontal spits using picks and small shovels, but the hard consistency of the sediments

didn’t allow it. Therefore. I was unable to piece-plot the artifacts.

As in all excavations and geological trenches, the excavated sediments were sieved through

a five-millimeter mesh screen. For the site of Estada Velha para Boane, almost all of the material

recovered in the screen came from the horizon hetween 60 lo' 90 .centimctcrs. Further 60 centimeters
were excavated, to test if the bottom of the artifact bearing-horizon had been reached. The _
sédiments below 90 centimeters were sterile, and slightly different (conglomeratic bed) from the
horizon above. The sediments are formed by very coarse gravels and with a stronger component of

clay in their composition, which made the excavation very difficult and time consuming.

5.2.4.4 The lithic assemblage

The total number of artifacts from this site sums up 162 picces, of which I measured and

studied in detail nine large pieces.

Table 5.2.8 Estada Velha para Boane (evh) artifact inventory

Surface Excavated

Artifact
.jﬂ?gﬂ‘.l“.: LA

KO T IE

Small flakes 12
TOTAL 18




Table 5.2.9 Description of large bifacial picces (5 pieces)

Handaxes Raw Max. Max. Max. Weight  Type Position

& material Length Breadth Thickn. (gr)

Cleavers . (mm)  (mm) (mm) '

. evbl190 rhyolite . 235 154 93 2350 Handace flaked msita

~ evb191  rhyolite 192 125 81 2050 Handaxe flaked surface
evh194  rhyolite 166 102 42 725 Cleaver flaked surface
evh196 rhyolite 147 mnx 53 650 Cleaver  flaked  insitu
evh198 rhyolite 122 71 48 370 Hadwee  flaked  swface

Mean 124 i 63 1229
SD 434 308 223 9025

Half of the handaxes are produced on cobbles. and the other half on large flakes. The
artifacts present distinct stages of weathering but the two found at the surface arc abraded. making it
almost impossible to “retrieve™ the technological information from these pieces. One of the cleavers

 found is presented in Fig. 5.2.11.

Table 5.2. 10 Large flake description (4 pieces)

Flake Raw Max. Max. Max. Weight  Toth’s  Flake type
material Length Breadth Thickn. (gr) Type
(mm) (mm) {(mm)
evb192 rhyolite 91 152 . 49 620 % side-located bulb
in relation to the
axis of the flake
evh193  rhyolite 112 180 12 - 700 side-located bulb
in relation to the
axis of the flake
evb195 rhyolite 145 103 43 560 A% end-located bulb
in relation to the
‘ axis of the flake
evbl197  rhyolite 118 97 X 150 \Y cnd-located buth
in relation to the
axis of the flake




Fig. 5.2.11 Cleaver produced on a flake of laminated rhyolite (note the “holes” on the tool surface resulting
from the erosion of phenocrysts present in the rhyolite) - Estrada Veiha para Boane site, southern Mozambique

iQ7
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All of thé large flakes found indicate the presence of advanced stage of flake production at
this site (stage V by Toth's scﬁeme). However, some of them are quite big (e.g.. evb195).
suégcsting that they had .been removed from very largé cores: nonetheless, on the overall the ﬂz;kes
are too small and thin to have been used as blanks for the manufacture of large bifacial pieces. Figs.

5.2.12 and 5.2.13 represent two large flakes from this sife.
5.2.4.5 The palcogeographical confext

The depositional record present at this site indicates that major fluvial activity occurred
throughout the sequence; the deposition of gravel and cobble conglomeratic units is a clear indicator
of a high-energy environment present at the time of deposition of these beds.

¢

5.2.5 Umpala
5.2.5.1 The site

This site is located on the southern side of Umbeluzi River, nonhw;:st of the site of
Estrada Velha para Boane. Reports about this locality date back to the 1960's, when Barradas
surveyed the area and recorded the pf‘esc11c;: of ESA artifacts. A preliminary surface collection
was then gathered. This site is located on an old terrace of the Umbeluzi River. dgtcd by Barradas
~ as of the “Younger Grévéls'_' (!955[\; l?ﬁln. 1966). A pnrtinl‘ \"iewrofthc excavation is presented

in Fig. 5.2.14.
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5.2.5.2 The geological context

The deposits in this localit_y, as in Estrada Velha Para Boane formed an almost vertical
sequence of about 150 centimeters thick (see Fig. 5.2.15).

1) Coarse brownish sand-clayey level (7.5 YR 4/4), with few MSA artifacts throughoult.

2) Cohnglomeratic (small size pebbles) level, cemented by clayish sand (7.5 YR 4/3).
Sterile.

3) Coarse brown clay, very compac‘t (7.5YR 4/3).

4) Artifact bearing level, about 40 centimeters thick, formed by very compact
conglon\]erate, cemented by brownish sandy clays (7.5 YR 4/3).

From bottom to the top of these last four units it is possible 1o observe the presence of
yellowish red clay patches (5 YR 4/6) (ferricrets?), similar to the situation observed at Buraco.

5) Gravel Bed mixed with coarse reddish yellow sands (5 YR 6/8), about 35 to 40

centimeters thick.

6) A clayish conglomeratic bed, devoid of artifacts (7.5 YR 4/3).

5.2.5.3 The excévation procedures

A three-meter Sy one-meter trench was opened at the place where the bifacially flaked
pieces were eroding from (see Fig. 5.2.16 illustrating the cxca\'alio‘n).

The excavation revealed a thick coarse sandy level, of about 90 centimeters thick,
underlain by two sterile horizons. Some small flakes c;c;:uned throughout the upper part of the
unit. The sterile horizons are about 20 centimeters thick. Below we found the main artifact-
bearing horizon, of conglomeratic origin. The four hundaxes faying on the lower surface of the

hill had eroded from the upper part of this level. The excavation revealed some more handaxes,
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Fig. 5.2.16 View of Umpala site (3 x 1 meters excavation). The dark circles reter to the points where measurements were taken.
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together with small cores, two choppers and a mass of small size flakes. As in the previous sites,
the artifacts were not oriented in any particular direction and. with very few exceptions. were in
fresh condition. However, due to the indurated nature of the sandy clays cementing this unit. it
was impossible to proceed with a careful excavation, and the work proceeded with the help of
picks and shovels.

We continued the excavation in ten or 20-centimeters spits down to about 1.60-1,70
meters, when we reached a horizon similar of Estrada Velha para Boane, with a strong
component of clay in its sediments. At this point (about 1.90 centimeters deep). due to the
extremely hard and consolidate substrate and fack of archaeological material, the excavation was
stopped.

Two additional steps were excavated to expose a larger stratigraphic section, which
seems to be in fact similar to the one present for Estada Velha para Boane. Here, no artifacts were

+

found, although the screening of the surface scrape led to the finding of some small flakes.
5.2.5.4 The artifact inventory
Overall, the subdivision of artifacts on the hasis of physical condition as suggested by

Barradas (1961b) is not usually desirable, but in the material under review there is such a contrast

between the mint-fresh series and the rolled and weather specimens.



Table 5.2.11 Umpala (ump) artifact inventory

Swrface Excavated
Amfacl

&\

T 1?2“-\ et
4
. 2
Small flakes ) . 0, 49
TOTAL ) 62

The series of artifacts retricved at this site comprise 72 pieces, of which 12 were
measured in detail. The raw material used to manufacture the picces is rhyoelite, quartzite and

quartz.

Table 5.2.12 Description of large bifacial pieces (R picces)

Handaxes Raw Max. Max. Max, \\?(:ight Fype Batt  Position
& material Length Breadth Thickn. (gr)
Cleavers (mm) (mm) (mm)
ump210 rhyolite 145 o1 44 621} Cleaver flaked nsitu
umo2ll rhyolite 170 R4 18 510 Cleaver flaked  in situ
ump214 rhyolite 128 94 47 4710 Cleaver flaked  surface
umo215 rhyolite 166G 110 91 1380 Handaxe cortex  surface
ump216  rhyolite 142 93 50 &5 Cleaver flaked  surface
cump217  quartzite 133 R8 51 560 Handaxe faked surface
ump218 rhyolite 158 85 6l 565 Handaxe flaked insitu
failure? /
core?
“ump219  rhyolite 153 104 49 800  Cleaver flaked insitn

Mean 149 04 55 714
SD 15.1 9.1 104 290.4

Fig. 5.2.17 illustrates one of the picces collected and studied from this site. The study of
thesé arlifacts revealed that handaxes were exclusively made on cobbles. The cleavers rcprcsentl the
majority (71.4%; n=4) of the large pieces found. However, among then, two are in fact unifaces,
i.e., cleavers made on carcfully prepared flakes. \\ihcrc the hevel edge is formed by the intersection

of the cortex (dorsal) surface with the ventral surface of the flake. without any further flaking.




Fig. 5.2.17 Handaxe on a rhyolite split cobble (Umpala site)



Table 5.2.13 Large flake description (2 pieces — sce Figs. 5.2.18 and 5.2. 19)

Flake Raw ~ Max.  Max. Max. Weight - Toth’s  Flake type
material Length Breadth Thickn, (gr.) Fype
(mm) (mm) {mm) . )
ump220 rhyolite 143 89 48 410 v end-located bulb
‘ . ’ . in relation to the
. _ g . , axis of the flake
ump221 rhyolite 134 28 48 - 350 - end-located  bulb
' in relation to the
axis of the flake

139
64

Finally, two damaged hammerstone were recovered at this site. One is made on bagalt
and the other using rhyolite. Their weigh averages 300 grams. The basalt cobble measuring 97 x
92 x 41 millimeters have pitted hollows, on both lower and upper surfaces, On one side the
pitting is shallow and dispersed over an area of about squa-t'e five square centimeters, whilst on
the opposite side it consists of a single pecked hollow three centimeters in diameter and three
millimeters deep. The other rhyolite hammerstone is slightly larger (110 x 83 x 47 millimeters). It

presents small hollows very irregular, and is broken in one side.
5.2.5.5 The paleogeographical context

Geomorphologically, the sequence present has been interpreted as reworked terraces of
the Umbeluzi River. Natural erosion and the opening of the railways and roads have partially
reduced the covering beds, but an appreciable amount of overburden has still to be removed

before the artifact bearing level was reached.




Pyl

u..

Fig. 5.2.18 Lower (ventral) side of a large prehistoric, rhyolite {lake (Type II). The fact that large tlakes are

sometimes found together with handaxes and cleavers in the excavated assemblages indicates that a selective

process of choice of blanks occurred (Umpala site, southemn Mozambique)
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Fig. 5.2.19 Rhyolite tlake (Type [V) from Mahelane site. southern Mozambique
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5.2.6 Mahelane

5.2.6.1 The site

This site is located close to a stream and was found due to roadwork carried on in the
area. The artifacts were recovered from an area where the streambed curved to the southeast and
it seems likely that they accumu‘lated at the bend (see Fig. 5.2.20). Although I made a previous
reference to the composition of the conglomerates of the Umbeluzi River, here too. the
conglomeratic bed consists of large pcbbles and cnhl.‘wleﬁs of rhyolite and basalt, with a small
amount of quartz. Artifacts were recovered from within the conglomerate. They arc quite fresh.

with the pieces recovered from the surface showing. however, some abrasion.

5.2.6.2 The geologicat context

The excavation exposed the following stratigraphic sequence (see Fig 5.2.21):

1} Fine angular gravels mixed with coarse dark brown sands (10 YR 3/3). Some large
thyolite and basalt cobbles were found spread through this level.

2) Level composed of large angular gravels, grayish brown, very dark, also devoid of
artifacts (10 YR 3/2). It is a discontinuous level.

3) Artifact bearing horizon. formed by rhyolite stabs and gravels, resulting from the
erosion of the underlying rhyolite bedrock (2.5 YR 3/3. i.e., dark reddish brown). This level is
about 40 to 60 centimeters thick. Here too. large nodules (about 35 to 60 centimeters long) of
calcium carbonate were found, suggesting a shift towards a drier environment, Large stains of
manganese were also observed in this unit.

4) Bedrock, rhyolite (2.5 YR 3/6. dark reddish).



Mahelane.

Mahelane site - view of the excavated area (2 x 3 meters excavation)




Mahelane
excavation:
northeastern
wall

0 10cm
Lt



5.2.6.3 The excavation procedures

A two-meter by three-meter surface grid was set out, once again where several slightly
i

abraded artifacts were seen' on the conglomeratic surface adjacent to the modern stream. A total

of ;ive artifacts (including two bifaciaily worked picces and two large flakes) were found on the
surface; further, two fresh flakes werc recovered from the surface serape.

As descrlbed prcvtomly ihe excavation procecded by spits. of ten centimeters intervals.
However the first two stratigraphic Icvclq were sterile in terms of artifacts or fossil fauna. The
rerrfaining artifacts were cnlrlcc(cd from the top 20-centimeter of the mtifact-bearing horizon, The

excavation proceedéd until about 1.50 meter decp when the bedrock was reached. but no more

artifacts were found.
5.2.6.4 The artifact ‘asscmhlnge

At Mahelane, very few artifacts were fonnd; the assemblage consists of 17 lithic objects.

of which eight were studied. The lithic artifacts were produced using rhyolite and basalt as raw

.

materials.

»

Table 5.2.14 Mahelane (mah) artifact inventory

_ Surface Excavated
Aftifact , . : ' ; ' . Yo
T MR FRAC SRS, ¥ -"v;'.ai-«.}rﬂl aTs ) b : vk ;E:Tii.e ,;-231» 3
e BT 00 45 el 1‘*8f~- S L R 5 ¢
Small ﬂakes ) : 7.6
TOTAL- . =~ e . 41.2

3

e
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- Table 5.2.15 Description of large bifacial pieces (6 pieces)

Handaxes Raw Max. Max. Max. Weight Type Butt Position

& material Length Breadth Thickn. (gr.)
Cleavers (mm)  (mm) (mm)
mah222 rhyolite 119 82 55 260 Handaxe flaked insitu
or core? _
mah223 rhyolite 150 88 42 620 Handaxe flaked insitu
mah225 rhyolite 132 74 31 325 Cleaver flaked insitu
mah226 rhyolite 121 82 44 270 Cleaver flaked insitu
mah228 rhyolite 170 108 78 1150 Handaxe flaked surface
ot core?
.mah229 rhyolite 150 90 53 670 Cleaver flaked surface
Mean 140 87 51 549
Sbh 19.8 11.6 159 3442

The 1grge bifacially knapped pieces were manufactured exclusively using rhyolite. Half
of the sample is composed of cleavers; the remaining 50% were morphologically similar to
h_andaxes. However, in one case, it may represent a core, since very few flakes were removed,
z;nd sevéral platforms were still present. An example of a handaxe produced using a cobble as a
blank is p.resented in Fig. 5.2.22. Fig. 5.2.23 represents a handaxe produced using a flake as a
blank.

Table 5.2.16 Large flake description (4 picces)

Flake Raw Max.  Max, Max.  Weight Toth’s Flake type
material Length Breadth Thickn. (gt.) Type :
(mm) (mm) (mm) '

mah224 rhyolite - 165 88 37 400 \Y end-located bulb
in relation to the
: axis of the flake
mah227 rhyolite 124 33 43 420 IV snapped flake
mah230 rhyolite 162 140 58 1275 IV end-located bulb
in relation to the
axis of the flake
Mean 150 104 48 698
) 0 I 229 31.6 10.5 4995




Fig. 5.2.22 Handaxe produced
using a rhyolite flake as a blank
{Mabhelane site, southem
Mozambique). The tool evidences
the use of hard and soft hammer
direct percussion techniques
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Fig. 5.2.23 Handaxe on rhyolite, knapped using a hard hammer direct percussion technique (Mahelane)
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The flakes represent secondary stages of core reduction. They are smaller and normally
thinner than the average handaxe size (see Fig. 5.2.24). Among the overall ﬂéake collection most

of them (83%) are broken (split or snapped flakes).
5.2.6.5 The paleogeographical context

This site consists of a small channel marked by a spread of conglomerate approximately
lthree meter wide éxtending from up from the Umbeluzi River. However, this site is located in the
i-nter-Libombos mountains plains, and the geological conte;xt is distinct fror;1 the previous sites on
the Umbeluzi River. Here, ;[he sediments contain basalt cobbles. The base of the channel, beneath
the artifact-bearing conglomerate, is a conglomeratic clay of red color (see previoulsly referred
Fig. 5.2.21 representing the stratigraphic sequence identiﬁed at this location).

' In general the channel is aligned northwest southeast draining southeast into the

Umbeluzi River. ‘
5.2.7 The Changalane area: Cardiga, Canhoeiro and Caimane . ‘

. The existence of s.ev'eral Acheulean sites in the Uplana Division (olf \\-fhich the
Changalane River area 1s part of) was mentioned several researchers (e.g., Dias, 1947, Barradas,
1964, Jonsson, 1983).

The first archaeo]oéical work in this area was carriéd out duﬁﬁ.g_the i§40’s by
Bettencourt Dias. His excavations consisted of two main trenches, two by six meters. There,
several artifact bearing levels were found, containing mainly flakes and cores typologically
ascribed to the MSA. Only a couple of handaxes and cleavers were found during this excavation.

In the 1980’s two other excavations were undertaken at two rock shelters previously located also




Part of
platform
preparation }

Fig. 5.2.24 Large cbrtical flake on rhyolite (Type IV), Mahelane site
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by Dias in the mid slopes of the Grande Libombos Mountains, along the Changalane River
(Jonsson, 1983, Morais, 1984). In 1995-1996 a research team under my supervision carried more

extensive excavations.
5.2.7.1 Location of the Cardiga and Canhoeiro sites

More specifically, and in relation to Cardiga and Canhoeiro sites, in the course of
exploring the Changalane area in the early 1940’s, Bettencourt Dias noted a number of stone
artifacts eroding from the red sands at a locality in the northern margin of the Changalane River,
near to the locality of Changalane.

Although the place excavated by Bettencourt Dias was removed due to some construction
work, -a survey of the river margins led to the identification of two concenn";ltions of lithic

artifacts -- Cardiga and Canhoeiro. These sites are located about a kilometer apart from each

.other, on the upper terraces of the Changalane River. The area where these sites were found

Tepresents a natural port from the eastern coastal area to the interior of Southern Africa, crossing
the Libombos Mountains. A description and an evaluation of these *natural ports” will be

discussed in more detail in Chapter VIII.
5.2.7.1.1 The geological context of Cardiga site

The deposits in which the artifacts occurred consisted of small pebbles filling a stream

channel.

The stratigraphic sequence found is as follows (from the bottom to the top — see Fig.

5.2.25):
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Fig.5.2.25 Cardiga excavation: profile of the north wall 1 ]
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1} Coarse sandy-clayey level (5 YR 3/3 - dark reddish brown), with manganese stains,
pebbly towards the base. This unit is about 20-30 centimeters thick.

2) .Dark reddish brown clay (2.5 YR 3/4), with small quartz pebbles.’Ferruginous streaks.
About 50-60 centimeters thick.

3) Compact dark red clay (2.5 YR 3/6), with small angular fragments of quartz.
5.2.7.1.2 The excavation details

At Cardiga, a two-meter by two-meter g;'id was set out on the upper bank of the
.Changalane River (see Fig. 5.2.26). Together with two cleavers, a handaxe and some flakes, the
scatter contained on the top several hundreds of small pebbles and rhyolite angular pieces, all of
which appeared to be of natural origin. The excavation proceeded as dt;:scribed above for the other
éites. However, the two initial stratigraphic units were sterile (about 0.80 meters deep). Only after
digging through a heavy sandy-clayey bed and another sterile bed composed essentially of clay, it
became possible to reach the artifact bearing level. Here, the artifacts were dispersing through a
i‘lOl’iZOH of about 20 centiméters thickness. This unit_ yielded one large ﬂa}{e and bifacially worked
artifacts, together with some smaller flakes and cores. It is interesting to note that in t.hc

Changalane River area were found more cleavers than in the Umbeluzi River area. The

excavation proceeded until about 1.50 meters deep, but no more artifacts were found, either on

the excavation or on the screening.
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Fig. 5.2.26 Cardiga site - view of the excavated area



5.2.7.1.3 The artifact inventory

The lithic assemblage is composed of 48 pieces; the predominant raw material is rhyolite,

but there is also a small number of flakes made on quartzite.

Table 5.2.17 Cardiga (car) artifact inventory

Excavated
Artifact N %
1Bifacially.knappi P TR S B
lﬂakesilcfl{gerﬂ
:fHammerstonge o
Cores
Small flakes
TOTAL

The cleavers represent 87.5% of the bifacial artifacts. One of them, pictured in Fig. 5.2.27
is made on a Kombewa flake (for an understanding of the concept of Kombewa technique, please
refer to Chapter VI). Regarding the handaxe, it is made, similarly to Mahelane site, using a split
cobble as-a blank. The piece recovered is presented in Fig. 5.2.28.

One of the cleavers found on the surface is very weathered and abraded. The other two

bifacially worked pieces are-in mint condition.
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Fig. 5.2.27 Rhyolite cleaver on a Kombewa flake (Cardiga site)
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Table 5.2.18 Handaxe and cleaver description (8 pieces)
Handaxes Raw Max. Max. Max. Weight Type Butt Position
& material Length Breadth Thickn. (gr.)
Cleavers (mm) (mm) (mm)
car268 rhyolite 142 89 42 425 Cleaver flaked 1nsitu
car269 rhyolite 147 100 56 720 Cleaver flaked surface
car270 rhyolite 164 116 62 1025 Cleaver flaked insitu
car27t rhyolite 167 106 42 710 Cleaver flaked insitu
car272 rhyolite 155 99 56 825 Cleaver flaked surface
car273 rhyolite 189 92 55 820 Cleaver flaked in situ
car276 rhyolite 156 93 52 710 Handaxe flaked insitu
car277 rhyolite 166 98 52 840 Handaxe flaked surface
Mean 160 99 52 759
SD 14.5 8.7 6.9 170.4

The flake found together with the handaxes and cleavers on the surface of this site is

quite well flaked, and could be described as a scraper made on a large flake.

Table 5.2.19 Large flake description (1 piece)

Flake Raw Max. Max. Max. Weight Toth’s Flake type
material Length Breadth Thickn. (gr.) Type
. (mm) (mm) (mm)
car274 rhyolite 126 104 34 250 VI end-located bulb

in relation to the
axis of the flake

At Cardiga too, an hammerstone was also found during the excavation. This exemplar

consists of a circular cobble (72 x 64 x 49 mm, weighting about 225 grams) with flat upper and

lower faces, each of which has an irregular hollow formed by a number of small, overlapping

pits.



5.2.7.1.4 The paleogeographical context of Cardiga site

The artifacts were recovered from a clay (with gravel) unit, covered by another composed
of sand and clay. The lower unit is quite fine grained. The whole section probably represents
remains of a distal floodplain, apparently at some distance from a major channel. The nature of
the context suggests that the artifacts -- in the lowest clay horizon -- were probably deposited in a

stable distal floodplain.
5.2.7.2 Canhoeiro
5.2.7.2.1 The geological context of the site

The site of Canhoeiro, although located nearby Cardiga, geologically speaking, is not
similar (see Fig. 5.2.29):

1) Alluvial level, composed of loose pebbles and coarse sand (7.5 YR 4/2 - brown color).

2) Conglomerate with sandy-clay of very dark brown color cementing the bed (7.5 YR
2.5/2).

3) Dark reddish-brown coarse sandy clay level, pebbly at the top (2.5 YR 3/3), making a
smooth transition to the next level.

4) Dark reddish sandy-clay level (2.5 YR 3/3).
5.2.7.2.2 The excavation procedures
A two meters by two-meter grid was set out over the area where several cleavers were

found on the surface (see Fig. 5.2.30 illustrative of the excavated area). The area also contained

several big and medium sized unmodified cobbles (up to 16-20 cm) and pebbles, with no
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evidence for human knapping activity. The geological sequence consists of a series of
interbedded cobbles and pebbles consolidated by with clays (i.¢., of conglomeratic origin), which
made the excavation extremely hard. Excavations were performed at ten centimeters spits, using
picks and shovels. Artifacts occurred above or on a consolidated conglomerate clay horizon,
about 0.5-0.70 meters from the surface. The excavation continued unti] 1.40 meter deep, but no
more artifacts were found inside the conglomerate. The two following stratigraphic levels were
also devoid of artifacts and fossil fauna. Hence, I decided to excavate another two additional steps
of one meter each, in order to expose a larger stratigraphic section, to compare to the Cardiga site.
Also, I was trying to determine lateral variation — in terms of artifact concentration — within a
single geological horizon. Here, a single bifacially knapped picce, a chopper and some flakes
were found iﬁ the same horizon. Generally, the artifactual material is fresh, but not in mint

condition, due to weathering.

5.2.7.2.3 The lithic assemblage

Table 5.2.20 Canhoeiro (can) artifact inventory

Surface Excavated

Aftifact
B Knapped/ar
Flakesilonge 00

Chopper

Cores .
Small flakes . 84.9
TOTAL 16 6.9 216 93.1

The overall assemblage recovered is composed of 232 artifacts — mostly small size flakes

(less than ten centimeters long). They were manufactured using rhyolite and quartzite. Once

again, cleavers are quite significant among the bifacially knapped pieces, forming half of the
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sample. Following the situation previously pointed out for other sites, the handaxes at Canhoeiro

are all made on rhyolite pebbles.

Table 5.2.21 Handaxe and cleaver description (8 pieces)

Handaxes Raw Max. Max. Max. Weight Type Butt Position

& material Length Breadth Thickn. (gr.)

Qeavers . (mm}  (mm) (mm)
can231 rhyolite 152 108 67 890 Handaxe flaked in situ
can232 rhyolite 170 106 51 725 Cleaver  flaked insitu
can234 rhyolite 138 79 57 520 Handaxe {laked insitu
can235 rhyolite 139 82 40 580 Cleaver  flaked surface
can236 rhyolite 215 91 63 1210 Handaxe flaked surface
can248 rhyolite 173 102 52 750 Cleaver  flaked surface
can250 rhyolite 210 112 73 1550 Handaxe cortex surface
can251 rhyolite 184 105 46 700 Cleaver flaked surface

Mean 173 08 56 866
SD 29.5 12.5 11.1 3483

Although only a few large flakes were found on the surface, this excavation yielded a
significant number of large flakes, made on rhyolite. The presence of big boulders in the proximity -
- within two to three kilometers radius -- may account for the fact that a significant amount of large
primary flakes (mainly with a side located bulb of percussion in relation to the axis of the flake),

almost not retouched, are found in this area.




Table 5.2.22 Large flake description (15 pieces)
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Flake

Raw
material

Max.

Max.

Max,

Length Breadth Thickn.

(mm)

(mm)

(mm)

Weight
(gr)

Toth’s
Type

Flake type

can234

can?237

can238

can239

can240

can24l

can24?2

can243

can244

can245.

can247

can249

can252

can253

Mean

rhyolite
rhyolite
rhyolite
rhyolite
rhyolite
rhyolite
rhyolite
rhyolite
rhyolit;e
rhyolite
rhyolite
rhyolite
rhyolite
rhyolite

rhyolite

174
140
137
137
225
104

80

98

71
112

79
210
112
275

185

143
59.9

129

195

162

80

290

124

125

158

141

160

165

117

142

150

120

151
47.0

54

60

59

43

93

41

50

44

37

47

42

51

51

54

57

52
13.2

1480
107
1250
410
4050
470
520
680
350
950
425
1050
575
2100

1230

1043
983.0

v

\'

VI

11

v

v

end-located bulb
in relation to the
axis of the flake
side-located bulb
in relation to the
axis of the flake
side-located bulb
in relation to the
axis of the flake
end-located bulb
in relation to the
axis of the flake
side-located bulb
in relation to the
axis of the flake
side-located bulb
in relation to the
axis of the flake
side-located bulb
in relation to the
axis of the flake
side-located bulb
in relation to the
axis of the flake
side-located bulb
in relation to the
axis of the flake
side-located bulb
in relation to the
axis of the flake
side-located bulb
in relation to the
axis of the flake
end-located bulb
in relation to the
axis of the flake
side-located bulb
in relation to the
axis of the flake
end-located  bulb
in relation to the
axis of the flake
end-located bulb
in relation to the
axis of the flake




Fig. 5.2.31 Handaxe on rhyolite knapped using a soft-hammer direct percussion
technique (Canhoeiro site)
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Fig. 5.2.31 illustrates one of the hthic pieces studied from this site.

5.2.7.3 Caimane

The excavations performed in the 1980’s at Caimane I and II rock shelters have revealed
a long archaeological sequence. However, most of the archaeological material collected has not
been studied nor published (Jonsson, 1983, Morais, 1984, 1988). The two rock shelters occur
about 20 meters apart.

The larger shelter - Caimane 1 - is about 30 meters wide and eight meters deep. It has a
rocky floor but a thick talus deposit outside on the slope towards the Changalane River. Here,
four test pits (one meter by one meter) were excavated.

Caimane II is a smaller rock shelter (ca. ten-meter wide by three-meter deep); here, only
one test pit was excavated.

The test excavations for Caimane I confirmed the presence of a thick Early Iron Age
(EIA) level, mixed at the bottom with Late Stone Age (LSA) artifacts and fossil bones. Under this
level a sterile unit was identified. Beneath it, several Stone Age levels were identified, including
assemblages from the MSA and LSA.

The LSA kevelsAcontained smaller ﬂz}kes usually made of c_:halcedony or rhyolite. MSA
deposits were dominated by larger flakes often made on rhyolite. Some irregular and prepared
platform cores were identified. It was not possible to reach the bottom of the sequence, since
there is a stratum of intense roof spalling. Up to now there were no evidences of ESA artifacts

Both the EIA/LSA and LSA levels present very good bone preservation, including
several human fragments (an almost complete male skeleton was found in the LSA layers).
Regarding the non-human fauna, the assemblage is mostly composed of macrospecimens, such as

antelopes, warthog, zebra, and carnivores such as hyenas. Iguana and turtle remains are also
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common. Bones of frogs and micromammals probably result from owl pellets or other animals

that lived in the shelter (Jonsson, 1983).

5.2.7.3.1 The site excavated

Because of the presence of a rich rock shelter with MSA in the proximity, the area \;Jas
carefully surveyed. It should be mentioned that once again, the Caimane area constitutes a natural
port through the Grandes Libombos mountains, along the Changalane River, more to the west. In
fact, this site is located some kilometers away from the border with Swaziland, almost 100 meters
above sea level. At this locality, the Changalane River makes a wide turn, forming a pool where
there is always water available, even in the drier years. The surface deposits present a very large
number of artifacts — mostly flakes with. carefully prepared platform and radia! cores. In the other

side of the river, i.e., on the northern margin, several larger flakes were found on the surface.
5.2.7.3.2 The geological sequence

The geoloéical sequence consists of twc; interbedded consolidated clayish sands and siits
(see Fig. 5.2.32).

1) Dark reddish brown medium grained sandy clay, pebbly at the base (2.5 YR 3/3),
about 50-60 centimeters thick.

2) Dark reddish brown clay level (2.5 YR 3/4), 40-50 centimeters thick, containing
artifacts of the Acheulean period.

3) Coarse grained sandy-clayey discontinuous level, with angular fragments at the base,

marking the transition to the bedrock (4).
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5.2.7.3.3 The excavation procedures

A two-meter by two-meter grid was established on the surface were the large artifacts
were found and a small excavation carried on (see Fig. 5.2.33). Very few pebbles occur through
the sequence. From the surface scrub as well as from the initial ten centimeters spit were
recovered two handaxes and a cleaver, together with some large flakes, and other smaller flakes
and cores. The following 50 centimeters were sterile, until another artifact bearing horizon was
reached. This new horizon of about 40 to 50 centimeters thick yielded a significant quantity of
flakes, cores and choppers, together with some flakes, handaxes and cleavers. The artifacts were
spread throughout the horizon. The excavation was continued some more 20 centimeters deep,
but no more artifacts were recovered, and the bedrock was reached. No fossil fauna was found

during the excavation.
5.2.7.3.4 The artifact assemblage

The raw material used to make the lithic artifacts is more diverse. In addition to rhyolite

and quartzite, basalt and quartz are also present, mainly in the form of small flakes.

Table 5.2.23 Caimane (cai) artifact inventory

Surface Excavated
Artifact N

kBtfaclalei]mapped@mces RN R )

e
S A SReTE AT

+Flakesionper tham 00 mmn " H ;:i N AR RS
Cores 2
Chopper 1
Small flakes 24
TOTAL 34




1t should be mentioned that this site yielded artifacts in general smaller and less
weathered state than the remaining excavated sites. This is well patterned in the size of handaxes
and cleavers. A Students t-test run for independent samples of weight and maximal length of the
Caimane sample against the remaining excavated sample of cleavers and handaxes from southem

Mozambique, gave the following results:

Table 5.2.24 T-test for equality of means

Variable 2-Tail Sig.
Weight 0.014
Maximal length 0.015

The results of the test clearly justify the statement regarding the particular character of
the Caimane assemblage, with longer, thinner and lighter bifacially knapped artifactual forms.

The flakes are also smaller and thinner, and much more retouched, although close by, the
river stream present large cobbles and angular pieces of good quality rhyolite that could have
been used as raw material. However, for reasons already mentioned, the qualitative analysis of
the whole flake sub-samplé was not performed for this dissertation, since the focus of my work

was centered on large bifacially knapped lithic piéces.

n l




Fig. 5.2.34 Handaxe on a rhyolite flake (Caimane site); hard and softer hammer direct percussion technique present
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Fig. 5.2.35 Handaxe on rhyolite flake, made using a soft hammer direct percussion technique (Caimane site)
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Table 5.2.25 Description of large bifacial pieces (7 pieces)

Handaxes Raw Max. Max. Max. Weight Type Position

& material Length Breadth Thickn. (gr.)

Cleavers (mm) (mm) (mm)
cai255 rhyolite 134 &3 59 610 Handaxe in situ
cai258 rhyolite 139 82 46 350 Handaxe surface
cai259 rhyolite 164 100 49 670 Cleaver in situ
cai260 rhyolite 187 136 70 1040 Handaxe in situ

or core? . _

¢ai261 rhyolite 140 94 46 530 Cleaver in situ
cai265 rhyolite 143 90 53 490 Handaxe surface
cai266 rhyolite 121 76 45 425 Cleaver surface

Mean 147 94 53 588
SD 21.8 20.0 9.1 226.5

With the exception of the potential core, all the remaining bifacially knapped pieces were

produced using flakes as blanks. Figs. 5.2.34, 5.2.35 and 5.2.36 are illustrative of the handaxes

found at this locality.




Table 5.2.26 Large flake description (7 pieces)

Flake Raw Max. Max. Max. Weight Toth’s Flake type
material Length Breadth Thickn. (gr.) Type
(mm) (mm) (mm)

cai254 rhyolite 93 118 44 180 VI side-located bulb
in relation to the
axis of the flake

cai256 rhyolite 142 92 38 310 VI end-located bulb
in relation to the
axis of the flake .

cai257 rhyolite 148 73 40 225 11 end-located bulb
in relation to the
axis of the flake

cai262 rhyolite 112 97 38 390 v end-located bulb
in relation to the
axis of the flake

cai263 rhyolite 122 64 28 150 \Y end-located bulb
i relation to the
axis of the flake

cai264 rhyolite 132 67 35 220 v end-located bulb

: in relation to the

axis of the flake

cai267 rhyolite 126 89 42 370 VI end-located bulb
in relation to the
axis of the flake

Mean 125 86 38 263

SD 18.6 19.2 5.2 93.8

At Caimane the preponderant type of large flakes found (86%) presents an end located

bulb in relation to the axis of the flake (the so called “end struck” flakes); as some researchers

have suggested, this is a feature that tends to be characteristic of late Acheulean —~ MSA sites

(Isaac & Keller, 1968). This latter age seems also to be confirmed by the fact that a high

percentage (57%) of the flakes presents a prepared platform associated with a faceted dorsal

surface,
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5.2.7.3.5 The paleogeographical context

The archaeological horizon lies below a coarse sandy-clay level, yielding very few
cobbles, which are quite round. The lower horizon (3) represents a channel, possibly a
depositional environment, while the artifact unit -- a sandy clay level -- seems to have been

deposited during a lower energy period.

5.2.8 The geological problems affecting the formation of the Acheulean assemblages

from southern Mozambique

From the fieldwork performed, two questions were identified as of particular importance
for a better understanding of the status of the surface and excavated assemblages, namely:
1. What post-depositional factors lead to the horizontal distribution of surface scatters?
And which factors would account for the vertical distribution of the artifacts within
the stratigraphic units? (i.e., trying to assess the site formation factors affecting the
integrity of the assemblage)
What is the vertical relationship between the surface scatters and buried features and

assemblages?

The survey performed in the area suggested that the ESA sites were mostly found in’
redeposited context, due to its geomorphological location. Indeed, the excavations demonstrated
that the artifacts are found mostly in old river terraces and valley floors, i.e., they represent sites
of disturbance. In fact, the composition of the lithic assemblages excavated, the orientation of the
pieces, their size distribution, etc., clearly indicates the presence of geological disturbance. -

For example, slope wash seems to heave created a higher density of surface finds at the

base of the hillside. Sites also occur in valley slopes (e.g., Caimane), although here too, they are
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disturbed by the inclination and natural erosional factors. The areas on the top of the hills present
a very thin layer of sediments; if any artifacts were ever left behind by hominids, they probably
were washed away (see previously referred Fig. 4.2.18 where a profile of the Libombos mountain
area and the inter-Libombos plains is preéented, revealing the thickness of soil cover).

Inside the faulting in the Libombos region nothing was found, aIthough some good raw
material — mainly quartzite from the Drakensberg — is found quite regularly in this sort of setting.
This raw material is sometimes present in some Acheulean sites, usually used to produce small,
artifacts using these flakes as expedient blank.

Finally, the sea-level oscillations and the process of formation of the coastal plain and

other anthropogenic activity affected too the horizontal distribution of the finds.
5.2.8.1. The surface and the excavated assemblages

Along the Umbeluzi-Changalane-Tembe rivers area, artifacts are found in redeposited
context; nonetheless the artifact-bearing deposits present a vertically and laterally concentrated
distribution of artifacts.

In terms of weathering, artifacts found in minor gullies or eroding at the surface show
wear, while artifacts lying a few meters away on slightly higher ground are unaffected.

For example, the artifacts found in gullies are usually small components and those on
higher ground larger components, suggesting natural sorting out of smaller pieces. Considering
that the land surfaces represent the sloping river margins, composed of easily eroded material, it
1s possible that artifacts — particularly the small ones — could be transported over greater distances
and concentrated either by freshwater flowing into the streams after the rainy period (see
Petraglia & Potts, 1994).

Therefore, in the assemblages from the Umbeluzi-Changalane-Tembe regioh, all the

degrees of weathering are present, from fresh to heavily womn pieces — these latter corresponding
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to artifacts where it is almost impossible to discern such important features as waves, hackles, etc.
(stage 3). The prevalent pattern though, is the present of fresh (stage 1) too slightly abraded (stage
2) surface (see Fig. 5.2.37 showing the weathering stages identified for the lithic artifacts from

southern Mozambique).

Weathering stages among lithic artifacts

g flakes
[ large bifacial artifacts

Typologically speaking (in terms of metric analysis and classification of the bifacially

manufactured artifacts) there is no corresponding typological difference. These facts just listed,

toéether with the geological setting of the findings (coarse silts and clays to conglomerates,
together with the evideﬁce of a context of high energy flow), the presence of clusterings in
depressions and the differential sorting with an emphasis on large picces, suggest that we are
facing what Petraglia and Potts (1994) refer to as a “lag situation”, associated with some amount
of transportation. The uniformity of the weathering (where the more worrll pieces are the ones on
the surface), toge.ther with the absence of evidence of recent retouch/damége due to water
transportation of the artifacts seems to indicate that the material from each site was considered as

a unit, despite the abrasion of some of the components.
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5.2.8.2 Some questions on site-formation

The picture one gets for southern Mozambique Acheulean sites is that the lithic
assemblages are mostly found in deposits of fluvial gravels and sands, devoid of fossil bone
component. This situation has been reported for several open-air sites of the Old World where
Acheulean sites have been identified (e.g., Deacon, 1975, Harding et al., 1987, Schick, 1992, Bar-
Yosef, 1995). Here, briefly, 1 would like to describe some of the possible stream mechanismis at
place in the area that could help explain the concentration of hz;ndaxes, cleavers and large flakes
from a wide catchment area.

In the case of southern Mozambique, these deposits were laid down by rivers during
episodes of very high-energy erosion and deposition, a rather different set of circumstances than
those present today. In fact, the gravels and sands originated from high concentrations of debris
derived from the destruction of local rocks (rhyolite and basalt - see Chapter 11 for a..description
of the geological context of the region). The incorporation of the artifacts into the fluvial gravels
and sands probably occurred in a period of increased lowering of the sea level; this would have
resulted in an increased river gradient, leading to high flow velocities required to move such
coarser materials (G: Botha, pt;rs. cém.); another possible explanation for the emergence of this
deposits is the i.ncn.aas:: c;f the flow velocity in wetter periods (e.g., Schick, 1992). However, since
the depOSlts are found wn.th d1stmct size categones of artifacts normally not or just sllghtly
weathered, most of the artlfacts probably have been mcorporated into river sediment by channcl
migration, overbank deposition or by bunal following recychng by mass movement on the slopes
in episocies of short-term deposition (B'randt, 1989). More recently, it has been suggested that the
dynamic denudation of subtropical soils might help explaining the' process of artifactual
downwashing by means of biotur.bation, water and root disturbance acting under gravity. This-
will cause artifacts to descend until buried right above the weathered bedrock (Johnson, 1989,

1993, Johnson & Watson-Stegner, 1990). Therefore, the stratigraphic units used to define
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assemblages of lithic artifécts for our analytical purposes probably consists of material that was
deposited over periods of unknown duration. The ideas exposed above help explain the possible
“palimpsést effect” present in the excavated sites (e.g., Binford, 1981a, Stern, 1993, Holdaway ¢t
al., 1996), when surface and excavated collections not in primary context are understood as
reflecting several phases of occupation (mixing chronologically unrelated remains).

At the same time, a second set of biases introduced through “taphonomic processes” -
1.e., differential patterns of discard, burial, preservation and removal of artifacts -- also distort the

distribution patterns (e.g., Gifford-Gonzalez, 1991, Zvelebil et al., 1992, Villa, 1993).

The points mentioned above imply that the assemblages found both in the surface or
c-cﬁlected from excavations as material residues of human activities do not directly reflect the
behavior that led to this discard; rather, they suggest that in active river systems such as the
Umbeluzi and the Changalane rivers, artifacts occur in channel and bar graveis as a result of

transport by the river over short-time spans.

Distribution of artifacts by excavated sites

mtefluvial
Umbeluzi_}

Regions (E-W direction)




The distribution of the number of artifacts collected within the study arca is presented in
Fig 5.2.38 (sce above). It provides a diagrammatic summary of the spatial relationships. It can be
seen that sites tend to be found as clusters close to the riverbeds and in a close proximity to the
Libombos mountains (western side): In most cases the artifact clusters, as ] mentioned above,
were probably associated with particular topographic features, such as buried complex of channel
streams.

This question will be re-address in Chapter VIII, taking into consideration several lines of
information. In fact, the information available, gathered through the analysis of several sources of
data, allowed me to develop several predictive models regarding the hominid land use patterns
during the Acheulean, in the area under study. This research is aimed at achieving insights
regardingfthe East-West spatial variation in the density and composition of the archaeological

record, during the Acheulean time framc. If in this chapter the archacological data is uscd as the

main factor for developing an interpretation of potential patterns of land use in southern -

Mozambique, in Chapter VII, the archaeological data will be used as a test of the hypothetical

resource distribution achieved for the area (see Peters & Blumenschine, 1996, Blumenschine &

Peters, 1998).
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5.3 SOME PRELIMINARY ASPECTS RELATED TO THE INTERPRETATION OF THE

ARCHAEOLOGICAL DATA RETRIEVED FROM SOUTHERN MOZAMBIQUE

In this part of my dissertation, a general evaluation of the Acheulean lithic assemblages
recovered from southern Mozambique is presented. At the same time some problematic issues

raised by the data gathered are described and discussed preliminary.

5.3.1 A preliminary analysis of the data excavated in southern Mozambique

Throughout tht‘: thesis, and whenever possible, the principies of systematic morphological
analysis ;dopted follow the structure set out earlier by several researchers worldwide (e.g.,
Bordes, 1961, Tixier, 1963, Roe, 1964, 1968, Brezillon, 1971, Inizian et al., 1991). However, as
several authors have mentioned (e.g., Kleindienst, 1961, 1967, Mason, 1962), much of the lithic
material in Southeastern Africa cannot be accommodated within the above mentioned schemes of
classification.

This section of my dissertation is centered on the evaluation of the morphological
information available on the assemblages excavated in southern Mozambique, in order to make
possible to contextualize the information in the Acheulean regional setting (see Chapter 1i). A
statistical evaluation of the technological specificities of the southern Mozambique Acheulean
assemblages (i.e., a study mostly concerned with the evaluation of the technology of production)

will be presented and discussed along Chapter VI.

As already stated along the text, I chose as my analytical categories - handaxes, cleavers
and large flakes, mostly unretouched or just with a few negative scars presented (i.e., flakes,

which could not be mistakenly taken for other “types”, such as scrapers, knives, etc.). In the

.I




Umbeluzi-Changalane-Tembe area, the overall number of bifacial pieces studied is 48 (witha

slight predominance of cleavers).

Table 5.3.1 Sub-sample of bifacial artifacts excavated in southern Mozambique

Artifacts N (%)
HandaxkeSH PG 20 41.7
- PIL LR AT e A “f |

C]eaversfandﬂUmfaces Xl 24 50.0
Cores 4 8.3

In several cases (such as at Umpala, Mahelane and Caimane sites), somle of the bifacial-
looking pieces are in faét radial cores, whose form resembles the one the handaxes. This question
will further be more fully addressed on the section dedicated to technological analysis (see
Chapte; V1), but one should be aware of the fact that bifacial knapping is not synonymous with
handaxe.

Regarding the remaining bifacially knapped artifacts, although the pieces are well
manufactured -- and hence it is possible to typologically ascribe them to the categories of
handaxes and cleavers -- it is still possible to identify, in most of the cases (with one exception),
the blank used to produce the artifact. The cleavers (as it is defined technologically) can only be

produced using a flake as blank (see, for example, Tixier, 1957, Chavaillon, 1965, Roche &

Texier, 1991). Inversely, in the study are, the handaxes are predominantly prepared on cobbles.

Table 5.3.2: Blanks used for handaxe manufacture in southemn Mozambique

Blanks N Y
Cobble, Pebble 12 60
Flake 7 35
Impossible to determine 1 5
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When talking about the identification of the blanks used to produce handaxes, the
following pattern was observed: out of the seven handaxes were securely identified as made using
a flake as a blank, only one handaxe was produced using a flake where the bulb is located at the

base in relation to the axis of the artifact,

Table 5.3.3 Flake types used as tool blanks for the production of handaxes and cleavers in
southern Mozambique

Type of flake End-located bulb  Side-located bulb Kombewa Impossible to
in relation to axis in relation to axis flake access flake
Tools of the artifact of the artifact (ype

Handaxe 14.3% 57.1% - 28.6%
Cleaver 12.5% 54.3% 16.6% 16.6%

These results indicate that most of the flakes initially used to knap a handaxe were

asymmetric on the profile plane (due to the presence of a side located massive bulb of

percussion). Hence, the preparation of the handaxes would have required some extra planning and

work in order to suppress the discordant planes, and rapidly reach a bilateral equilibrium plane
(see further description on the handaxe production sequence on Chapter Vi, for a more detailed

explanation of this procedure).

The flake blanks used for the crafting of bifacial artifacts pattern a distinct method of
acquisition:
¢ predetermination for the case of cleavers,

* and an opportunistic adaptation for the handaxes.

Indeed, 16.6% (n = 4) of the cleavers are made on flakes. These flakes are predetermined,

a fact that confirms the special care put not only on the preparation of the. flakes, but also on its




selection to be further be used as a blank in tool manufacture. Another stepto be taken into
evaluation is the level of predetermination present. In fact, distinct technological approaches can
be applied to extract the blank flakes, such as the Kombewa technique (for a description of the
technological procedures required to produce a Kombewa flake, see next chapter). Within the
limits of the study area in southern Mozambique, no Kombewa flakes were detected to have been

used to produce handaxes, although some of them were used as tool blanks to manufacture

cleavers.

Fig. 5.3.1 Length of handaxes and cleavers vs. flakes

Lenght: handaxes, cleavers and large flakes
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The graphic above, as weil as; the data prcsente;i in i‘able 5.3.3, indicates that in the
overall, cleavers tend to be only slightly shorter than handaxes found at the sites, a fact that may
have several explanations, involving variables both from the perspective of manufacture and use:

e The flake size selection shows a preference by Acheulean artisans for the longer

flakes to be used for making cleavers (although this idea is not strongly supported by
the fact that cleavers require a special predetermined flake form, a technological
requirement which goes beyond the flake size);

One is examining handaxes that have been re-flaked, resharpened several times, until
got exhausted and entered the archaeological record, and this explains why handaxes
are so close to cleavers in terms of length;

One 1s examining cleavers whose blade very rapidly became blunt; hence, these
artifacts were discarded very quickly and therefore, where never retouched, i.c.,

didn’t lose mass to length.

These facts justify the need for a technological understanding of the lithic pieces under
study. For example, the index of bifaciality (see Table 5.3.4) confirms the technological reading
of handaxes, namely that these lithic tool forms, because produced on cobbles and large flakes,
and due to the nature of the technological procedures required for their production (sce next
Chapter) have 1o be more intensively and symmetrically knapped to achicve a symmetry in terms

of planes of equilibrium.

Two facts may explain why handaxes tend to be longer than the cleavers (see Table
5.3.4). The first one is probably related to the fact that large sized cores are not a common feature
in the area; in fact, cleavers are produced using predetermined flakes, and therefore a selective
use of the produce flakes is present, implying that the large flakes not suitable to manufacture

cleavers could still be used to produce handaxes. A second factor indicates that handaxes are




preferentially made on large cobbles/pebbles (although the difference in mean breath and

thickness is not significant).

Table 5.3.4 Mean values for the studied artifacts from southern Mozambique

Length (L) Breadth (B) Thickness (T) Index of
mean sd  mean sd  mean sd  bifaciality®
' 160.6 13 99.7 20.2 6l.7 15.2 1.5
152.9 18.7 85.5 10.5 48.0 6.8 4.2
142.9 59.9 150.5 47.0 52.0 13.2 -

A striking pattern is that the artifacts (handaxes and cleavers) tend to be heavier towards
the central region, i.e., right below the footslopes of the Pequenos Libombos mountains, at sites
such as Umpala and Estrada Velha para Boane, or still at the footslopes of the Grandes Libombos,
at Canhoeiro site. These are the arcas where most of the very large cores of rhyolite were found.
These tool forms were probably produced nearby the area where they enleréd the archaeological
record; due to the vicinity of potential good sources of raw material, it the these lithic picces do

not present evidences of significant process of resharpening or re-tooling.

> On the dorsal surface / scars on the ventral face (adapted after Isaac, 1977)




Fig. 5.3.2 Contrasting evaluation of weight range: bifacial forms (made on flakes) vs. flakes

Weight range
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As the graphic illustrates, most of the flakes found weigh well below the average
presented by handaxes, a fact that may help explain why there were not used as blanks to produce
handaxes or cleavers. In fact, weight — seldom referred in the archacological literature — scems 1o
be, together with the variables that help defining form (i.e., mainly length, followed by breadth
and width), very important in assessing the real potential / mass of a specific blank to be further

on used to craft a handaxe. If one evaluates only the cleavers, a very similar picture is obtained:




Fig. 5.3.3 Evaluation of the cleavers’ and large flakes’ weight (rhyolite oniy)

Weight: cleavers vs. flakes
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Table 5.3.5 Average thickness (mm) of the cleavers and the large flakes from the excavated
assemblages of southern Mozambique

Sites pm evb ump msh car can cai
Artifacts
- 48 48 43 52 48 47
56 42 48 48 34 52 58
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As the graphic Fig. 5.3.3 and table 5.3.5 indicate, in several cases — such as Umpala and -
Caimane, the large flakes found are long and thick to have been used to produce large bifacial
artifacts. However, these flakes do not show the presence of predetermination in their shapé, what
ruled out their use as blanks for clea‘vef manufacture. At the same time, and because there are
relatively thin, they could not have been used to produce handaxes. As referced previously, the
development of the characteristic symmetry of the handaxes implies a significant removal of
stone mass; in the presence of quite thin flakes, in an area where probably other cores and cobbles

could been found, the knappers probably opted to search for more suitable blanks.

At the same time, most of the flakes (73.5%) fall inside Toth's types IVand V ~ ile.,
flakes wi:h prepared platform but with a cortical dorsal surface or with over 50% of cortex still
" present. This fact suggests that these flakes were mostly primary ones, although detached from an
already prepared core, since the platform is predominantly (88.3% of the fiakes) double or multi-
faceted. Finally, only one flake is of type I (i.e., plain cortex platform and with cortical dorsal
side) was identified. This indicates that the sites excavated were not “quarry” sites, i.c., localities
were extraction of large flakes was carried on by Acheulean hominids. At the same time, once it
was determined that none of the cores found in the excavations c;f these sites could have been
used to produce these flakes, the picture that emerges is that these flakes were probably

selectively brought into the excavated sites, for future use. The ones found unretouched, for some

reasons were left behind.
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Fig. 5.3.4 Artifacts recovered during field work in southern Mozambique
(data from excavated sites)

Artifacts recovered during field work in southern Mozambique
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This chart clearly shows that among the assemblages excavated in southern Mozambique,
a very sm“all percentage is composed of handaxes and cleavers (6.3%). As I will discussing in the
sections dedicated to technological analysis and potential functional interpretation (i.e., through
Chapters VI and VII), the préparation of these artifacts in the overall i1s not very difficult or time
consuming. However, one has to take into consideration that raw material of suitable size, the
preparation of the blank, the search for the appropriate hammers (including the preparation of an
appropriate soft hammer), together with the potential functions of these tools, makes it very
difficult to predict where these artifacts are going to be integrated into the archaeological record.
Clearly, the emergence of a distinct “tool” form that constitutes the benchmark of this period,
reflects indeed a very specific perception of use of the resources available in the region by the

Acheulean artifact makers and users.




5.3.2 Some problems regarding artifacts’ measurements and morphology

5.3.2.1 Regarding typological analysis

In my research, a preliminary typological study of the artifacts was performed for
purposes of comparison with other assemblages from Southeastern Africa. Here, I followed the
guidelines suggested previously by archaeologists working in Southeast Africa. Scholars such as
M. Kieindienst (1961, 1967) and R. Mason (1962), together with M. Leakey (1971, 1996)
suggested specific typological approaches to get insights regarding the specificity of the ESA.
Their work provided a substantial typological base for comparison of collections. However, at the
same time, the disparity of typological classifications in fact refiects the presence of distinct
schools of analysis, rather than patterns in the material. This is another problem to be added to the
discussion when talking about a base for comparing collections. So how can one assess
variability?

As a consequence, I had to go back and re-analyze several collections on the basis of a
common analytical base. The data were then screened through several statistic techniques, which
allowed me to delineate similarities and dissimilarities among assemblages, and also identify .
some patterns of covariance between artifact types. Most of the results achieved will be compared

against experimental data and discussed in the remaining chapters of this dissertation.

Yet, and as several researchers have pointed out (e.g., Frison, 1968, Bonnischen, 1977),
formal types may or may not be the result of the same technological strategy and may not have
taken part in the same functional situation. The assumption that similarity of form implies the
same production sequence-is implicitly inherent in all applications of formal typologies in cultural
interpretation. And this docs not correspond to the archaeological “reality” I found in southern

Mozambique, where artifacts sharing a common “form” (such as handaxes and cores) were
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erfoneously lumped together inside the same typological (and implicitly functional) category.
This fact had been previously reported for the archaeological record of Southeastern Africa ESA
record. Indeed, the initial application of a technological approach to an Acheulean assemblage
from Eastern Africa (Isenya - Kenya) by Roche & Texier (1991) showed that for most of the
cases; the blanks used for the crafting of handaxes and cleavers attested the presence of a
distinctive methold of flake acquisition: predetermination for the case of cleavers, and frequently
an opportunistic adaptation for the handaxes (Roche & Texier, 1991, Texier & Roche, 1995;
Texier, 1996). This clearly indicates that the inclusion of these two forms inside the same
category -- bifaces (see for example, Isaac, 1977, Schick, 1992, Wynn, 1979, 1991, 1995, 1996,

Wynn & Tierson, 1990) -- in terms of analysis should be avoided.

The problem with the analysis described above results from the absence of some explicit
statements on the real purpose of the classification, a purpose transcending the pure “sorting” of
the material. In very few cases one can clearly observe a clearly stated relationship between
behavior and the typological approach used. Sometimes one does not know what typology was
éctuallé,r measuring, or how the analyst got there, or even further, if the hypothesis can be tested
(Bonnichsen, 1977). Further on in this text it will be shown that this type of relationship can only
be forrpulated as the result of carefully conducted and documented observations in the actualistic
mode, be they experimentation (f:.g., Toth, 1982, Jones, 1996) or based on ethnographic
observations (e.g., Yellén, 1977, Petrequin & Petrequin, 1983).

" Most of the lAchculeén collections from Southemn Africa were obtained from find-spots of
materi;al which yielded nothing but a quantity of stone artifacts removed from their primary
context. These artifacts were attributed to the Acheulean period just due to the presence of
handaxes. But should they be studied at all, as opposed to merely being recorded, or still wholly
discarded? The attempts to apply some kind of typological approach presented below share a

common ground - the avoidance of the traditional functional pitfall. Therefore, the points of




reference range from the use of geometry -- i.e., the strict ﬁorphology of the artifact (Mason,
1962) -- through a pseudo-functional classification with lithic artifacts divided into three major
classes:

o the large cutting tools (i.e., handaxes, cleavers and knives),

¢ the heavy duty tools (choppers, core scrapers, picks)

» and the small, “light duty” tools (e.g., Kleindienst, 1961, Leakey, 1975, Isaac, 1986),
“to a set of generalized technological principles, where objects are perceived or as cores (““flaked
pieces”), as flakes removed from them (“detached pieces”) or still as “pounding pieces” (i.e., the
potential hammers) (e.g., Isaac, 1986, 1989, Rogers, 1997).

A characteristic trait of all these definitions is that they cover only one aspect of the tool -
- its form -- even when the form is hidden under a pseudo-technological label. Formal attributes
are an important aspect of tool production, and may show relevant variation on the idiosyncratic
scale, but the analogy has to be extended to incorporate other relevant attributes too - attributes
discerned by careful evaluation of analogous production-use situation. This misuse of formal type
classifications actually lies at the heart of all archaeological “interpretation”. Formal analogies are
based on types (e.g., tool use, tool form). The attributes that define these types are not explicitly
described and the relationships between selected and applied attributes are diffuse. Thus, when
used to explain the presumed archaeological counterpart, these relatiénslfipé have no predictive
value whatsoever, because they are not logically deduced and validated. The relationship between

the selected attributes is not properly understood and the relationship of the attributes to the

situation “explained” is not explicitly stated (sece Hodder, 1983, for a diséussion of formal vs.

relational “type” definitions).

For example, for the case of the Acheulean, formal classifications of lithic items
(basically of handaxes) were used as analytical tools to detect “universal diffusion patterns” of
handaxe manufacturers from Africa into Eurasia, but not into eastern Asia (e.g., Movius, 1948,

Schick 1994). Along the north-south axis in the handaxe region, the imperious presence of




335

another bifacial artifact - the cleaver - has been frequently emphasized to distinguish an “African”

variant (Jelinek, 1977, Santoja & Villa, 1990).

It should be said that typology played a major role as an initial sorting / analytical
operation, and this is the reason why we present a brief typological analysis of the handaxes,
cleavers and large flakes collected from the sites. But then, how to extract information from the

artifacts?
5.3.2.2 The problems due to artifactual isomorphism and the concept of “tool”

The isomorphism of technological attributes in lithic analysis is more difficult to
evaluate. Empirically speaking, the results of the experimental replicative program carried out for
this dissertation demonstrated that variations in some of the input variables during tool production
(e.g., know-how, flaking angle, type of blank, type of hammer used, etc.) do resultin a
corresponding variation in the technological variables. This means that different production
stfategies\_can be identified by the characteristics present in the “final” produced object, i.e., in the
object récovered from the archaeological context. On the other hand, it is the analytical and
documentary ievel that plgce_é specific restrictions on what is observed. Existing variation in
applied technological sﬁ‘atcgy may be missed simply because the technological and/or functional
attributes-used in ideﬁtiﬁcation and type classification are inadequate.

The study of the archaeological and experimental data set allowed me to identify some
pertinent characteriétics in the experimental, controlled sample, which were tested against the
archaeological data; therefore, the experimentally built-in check list of attributes proved to be
essential to say which particular class of artifacts was present. For example, the index of

bifaciality present in Table 5.3.4 clearly shows that the technological process of handaxe



production involves much more bifacial work (and hence producing more symmetric artifacts)

when compared to the pattern observed in cleaver manufacture.

At the same time, this technological approach also demonstrated that special care is
required in deciding upon the attributes to study or the measurements to take, so that they present
a high degree of accuracy and give unambiguous information. However, it should be pointed out
that the main unit of study here was the handaxe (since it was been widely established that it
constitutes a technologically defined entity, a “maker’s type” and not an “archaeologist type”
(Roe, 1976:64), a form internally consistent in terms of manufacture (see also Texier, 1996). The
characteristics analyzed were aimed at idet]'ntifying secure attributes that would hellﬁ build up a
potential model for defining the presence of an hard or soft hammer production sequence, with all

the technological complexity associated with this sequence of production. '

A fundamental issue here is the concept of “tool”, since a significant number of Middle
Pleistocene archaeological localities in Southeastern Africa are identified only by the presence of
the forma] Acheulean tools - handaxes and cleavers. Part of the prob]em-lies in the question of
whether or not the artifact categories recognized by archaeologists (under the form of “types™)
and imposed as typologies were objects created successfully by stone cra'ﬁéman with a desired
shape in mind -- i.e., when retrieved stone artifacts are seen as designed tools, without assuming
the possibility that part of the recovered lithic panoply may represent in fact specific stages in the
pfoccss of lithic manufacture. In fact, none of the classic typological schemes take into
consideration the possibility of evaluating “blanks”, “partially completed”, “failed products”, iost
or broken artifacts amongst the excavated assemblage (Johnson, 1979, Callahan, 1979, Rondeau,
1981). This trait is crucial since it allows the understanding of the téchnological complexity
present at a site, being a window into the potential functional understanding of the assemblage

recovered.
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The typological approach assumes retouched stone artifacts to be finalities which can be
recognized and identified by morphological similarity, i.e., by shape and characteristics of
retouch (e.g., Bordes, 1961, Mason, 1962, Isaac, 1977). Based on the quantitative representation
of the shapes/types of the retouched artifacts, assemblages can be grouped to define cultural
entities (e.g., Mason, 1962, Bordes, 1968, Leakey, 1971, 1975, Hensen & Keller, 1971, Roe,
1996); other researchers have interpreted this typological similarity in terms of similar, shared
function (Binford, 1972, 1989, Jones, 1980, 1996 Keeley, 1980). Isaac (1972, 1977) suggested
that the morphological variability inside an assemblage and among them (although assuming the
presence of Speciﬁ‘c morphological types) might in fact be just the product of a random walking
situation. Finally, several scholars have raised the idea that some of the morphological variation
could be simply related to technological aspects, such as stage of production or still by the quality
ana size of raw material used to produce the artifacts (Newcomer, 1971, Bradley & Sampson,

1978).

5.3.2.3 The artifacts studied

5.3.2.3.1 The raw materials used for their manufacture

The 1nitial technological emphasis of this research stressed the need to evaluate t-he lithic
raw material used and iﬁ potential sources across the distinct landscapes identified in the region.
Here, the main goal was to identify the raw materials suitable to fulfill the basic requirements
mvolved in the production of the Acheulean emblematic pieces -- handaxes and cleavers. Another
aspect to.bear in mind, and already briefly mentioned in this chapter, is that the blank form or
shape is also an important fac&or in determining the final morphological configuration of the lithic
pieces (e.g., Cahen & Van Noten, 1971, Flenniken & Wilke, 1989, Perlés, 1992). Only large
blanks (longer then ten-twelve centimeters at least) could have been used to produce handaxes

and cleavers; the different morphologies of blanks are also determinant for the final morphology
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of artifacts, since, for example, cleavers are only broduced on flakes with a specific form,
presenting however, distinct levels of predetermination (e.g., Roche & Texier, 1991, Texier &
Roche, 1995a, Texier, pers. com.). This argument extends back to original raw material form and
size. In other words, the size of lithic raw materials as well as the shape have much to do with the
size and shape of the stone artifacts produced, as well as with the kind of manufacturing methods

and techniques used to produce those artifacts.

The quality of lithic raw materials used as tools is important in artifact production and
function (e.g., Crabtree, 1967, Isaac, 1984, Rolland & Dibble, 1990, Stiles, 1991).

The riverbeds in the Grandes and Pequenos Libombos are pebbly or gravely; the stones
are mainly of rhyolitic origin. Pegmatoid duartz from granite and quartzite from ancient
Barberton rocks are also found in the riverine gravels dragged by the Umbeluzi River from the
western part of Swaziland (G. Botha. pers. com.). In fact, within the study area, fine-grained
rhyolite and basalts, together with small pieces of chalcedony and coarse-grained quartzite occur
naturally fmd are ubiquitous for most of the western part of the study area. However, the
artifactual forms are dominated by rhyolite, with quartzite and basalt forms present in a much
smaller proportions. Especia_lly towards the Upland Division, one can find in the numerous
streams that cross the rﬁountains (in a west-eastern direction) cobbles and tabular pieces,
normally of good quality rhyolite. Here too, large cobbles, weighing over 50 kilograms were
found. Some of them in the past were used as cores to detach large flakes, potentially to
manufacture cleavers and/or handaxes; During the field work performed in southern Mozambique
for this dissertation I was able to locate a large bouLcler core (see Fig. 5.3.5), from where two
large flakes have been struck off. However, these heavy pieces are not very common, as I will be
discugsing in the next chapter, on the section on the raw materials used to produce handaxes. In

the former Transvaal region, large cores used to detach big flakes are also seldom found closeby



1983, Bauman & Ferro, 1987,

Abel, 1994). This is especially important for the coastal area, where in fact the main raw materja]

available is sandstope. Sandstone, although present in some large cobbles, crumbles very casily

and normally is unsuitable to produce handaxes or cleavers. However, below the thick sandy

cover of mid. to late Quaternary origin (King, 1971, Davies, 1977, Maud, 1986), there are a

significant number of rolled pebbles, brought by the strong waterflows which occurred during the

heavy hur_nid and rainy periods of the Tertiary-early Quaternary (G. Botha, pers, com.). This

helps explaining the presence of Acheulean sites along the coasta] plain.
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Fig. 5.3.6 Raw materials used in handaxe and cleaver manufacture in southern Mozambique (data
from excavated assemblages)

Raw material used to manufacture handaxes and cleavers

= rhyoh'te

quartzite

%

sandstone

mah car

sites excavated in southern Mozambique
(e-w direction)

In all the eight excavated sites the large flakes were produced using rhyolite.
5.3.2.3.2 The artifacts studied - why handaxes, cleavers and large flakes?

Although the Acheulean artifactual panoply is quite wide — including forms such as
handaxes, cleavers, cho’ppéré, polyhedrons, denticuiates, bolas, picks, etc. — the lithic analysis I
performed for southern Mozambique assemblages was mainly focused on handaxes and, ina
lesser stage, ;1150 on cleavers. Why the handaxe? As mentioned previously, the handaxe is a duite
widespread tool form in the “Acheulean world” (i.e., Eurasia and Africa), found in large amounts
in museum collections. The handaxes, unlike cleavers, are the largest tool with greatest bifacial
work.

While it is generally acknowledged that the Acheulean witnesses the emergence of soft

hammer percussion technique, many archaeologists appear to be at loss on how to identify and
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interprét these evidences on the archacological record. For example, the boundary between the
Lower and Upper Acheulean -- place around 700 Kya -- is understood as the transition to a wide
use of soft-hammer technique (Inizian et al., 1980, 1992) for the manufacture of handaxes.
However, the criteria used by distinct authors to establish the difference between thes_e techniques
are not clear '(e.g., Knowles, 1953, Bordes, 1969, Crabtree, 1970, Newcomer, 1971, Jones, 1981,
Ohnuma &Bergman, 1982, Matiuchin, 1983 Whittaker, 1994).

The incipient study of the “chaines-opératoires” present in the area for the manufacture of
handaxes (together with the study of cleavers) opened a window towards the organizational
procedures used by the Acheulean lithic knappers (e.g., Pelegrin et al., 1988, Edmonds, 1990,
Pelegrin, 1990, 1994) in southern Mozambique. In this regard, an imporlant'advancc lies in the
information recovered through knapping experiments, combined with theoretical development of a
model of interpretation of the technological behavior reflected in the assemblage (the concept of
chaine operatoire and a broader discussion of prospects of this approach will be discussed in
Chapter VI). Therefore, through a series of experimentally controlled assemblages,‘ it became
possible to define a set of consistent criteria which helped detecting the pre'seﬁce of soft and hard
hammer direct percussion techniques from the hz;ndaxes (and also c]e;wers) récovercd at
archaeological sites.

This approach tries to avoid some pitfall of previous typological analysis. 1;1 fact, quite often
metric analysis —-on which typological classification is normally based (e.g., Bordes, 1961,
Kleindienst, 1961, 1967, Roe, 1996) -- are normally not sensitive enough to the differences present in
the lithic assemblages, as | described earlier in this Chapter. This may help 'explaining the wide
diversity of models and hypothesis suggested previously to explain the battern of variability (in terms
of metric data) among ha;ldaxes from the same sit.e and from wide regions (e.g., Wynn, f995, 1996,

Wynn & Tierson, 1990, Fiedler, 1998).
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Briefly, here some classic univariate and bivariate statistical computation are presented,

although these data will later on be discussed together with the data achieved through replicative

experiment,
5.3.2.3.3 Why not the smaller flakes? Still some questions of context...

As described above, the Acheulean sites in southern Mozambique, as in most of the cases
in Southeastern Africa, besides the presence of handaxes and cleavers, are also characterized by a
wide range of retouched flakes, together with other artifactual forms. Some of the excavated sites
yielded a significant part of debitage, so the “site” should be tough as a sample of a continuous
zone of human activity; this activity likely involved the manufacture and use of lithic artifacts,
and occasionally of large bifacial tools. At the same time, several factors related to the geological
context of the archaeological sites from the Umbeluzi-Changalane-Tembe region show that some
disturbance is p;-esent:
» The surface condition of the artifacts from the same “site” is not always the same
(various degrees of weathering present);
¢ Discrete scatters containing all sizes of debitage are present, although it is not known
if they are penecontemporaneous;

e There appears to have been some vertical dispersion of artifacts.

The fact that large lithic pieces are perceived as the most peculiar specimens of the ESA
led to a general assumption that this period is composed of core-based industries (e.g., Clark,
1977, Nobles & Davidson, 1996). Speciﬁc.ally for the Acheulean, the “bifacial tools” (i.e.,
cleavers and handaxes) are described and perceived as “flaked pieces”, i.¢., as portable lithic
cores from which flakes could be detached constantly (e.g., Kleindienst, 1961, Isaac, 1977,

Harris, 1978, Rogers, 1996). This contrasts with the following periods -- MSA and LSA -- which




are, by deﬁnition, flake based industries (¢.g., Hayden, 1987, Clark, 1988, Sheppard &
Kleindienst, 1996) and where a decrease in the size of the artifacts is assumed to be correlated
with the time frame. Therefore, most of the previously studies of the Acheulean period have been
focused on these large pieces, without a complementary study of the flakes found in association
(Sheppard & Kleindienst, 1996). Also, the disturbed nature of most of the Acheulean sites found
in Southern j\frica (e.g., Isaac, 1975b, Volman, 1987, Meneses, 1996, Klein, 1994) has a
potential implication in that normally the artifacts exposed together at a specific location, might
in fact belong to two or more industries. This ambivalence gave rise to some problematic aspects
of site classification in terms of cultural and industrial affinity, since without a secure context one
can not be sure of the association among the pieces found together in a specific site or
archaeological level (Villa, 1983). Thus, the sort of reconstructions that have been suggested for
the Acheulean sites in terms of understanding them “as living ﬂooi's” -- 1.e., that a specific
archaeological site/level represents some sort of integrity in terms of homogeneity of the
assemblage (e.g., Ohel, 1977, Cahen et al., 1980) -- is not reliable. For most of the ESA sites, the
low level of stratigraphic integrity (Schick, 1992, Stern, 1993, Rogers, 1996) resulted in a very
obscured pattern, where too many variables are involved in terms of site formation processes (i.e.,
it becomes very problematic to dissect and identify the key elements participating in this process
— see, for example, Schick, 1992, Schick & Toth, 1993). A possible alternative for this difficult
situation might be the déveEOpment of an approach which would combine studies of raw material
sources and transport with experimental knapping and replication of the “chaines opératoires”
(Edmonds, 1990) detailed debitage analysis and spatial analysis based on refitting and microwear

studies.
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5.3.2.3.4 Why not refitting?

Archacological deposits in the area under study consist mostly of vertical open air
scatters (G. Botha, pers. com.); in addition, accumulations of lithic pieces run down from many of
the sites. Therefore, the study of these sites presents some methodological problems. Refitting,
for example, a methodological approach that makes it easier to understand the status of the
mtegrity of the assemblage (i.¢., trying to reconstruct archaeological structures concealed by an
apparent disorganized dispersion of material), and the evaluation of the technical attitudes
performed at the spot, is not practicable. Indeed, refitting is a powerful method for following the
movements of the artifacts during their Ii;fes by determining where they were made utilized and
lost or rejected, or still the integrity of the production sequences performed at each site (e.g.,
Cahen et al.,.1979, Hofman, 1981, Leroi-Gourhan, 1982, Villa, 1983, Bergman & Roberts, 1988,

Schick, 1992, Pélegrin, 1990, Cziesla, 1990). I tried to reconstruct the large pieces with the flakes

found nearby, by joining apparently matching pieces. However, | was unable to reassemble any

of the artifacts and lithic fragments together. I described earlier in this chapter, in southern
Mozambique, the studied sites do not represent single and undisturbed moments of lithic activity,

and therefore refitting, as a methodological approach, is not possible.
5.3.3 Conclusion

In the “classic” sense of site oriented studies, the archaeological data from southern
Mozambique would had been labeled as unfeasible for retrieving information regarding the
behavioral attitudes practiced by its producers (i.e., no direct primary context, absence of a
securely dated sequence, no fossil information...). The only possible secure information would be
to say that there is evidence of the Acheulean in southern Mozambique, giving a short

information regarding some typological data.




The preliminary evaluation of the sites found and excavated in southern Mozambique
clearly suggests that a new approach has to be applied, in order to accommodate the all new range
of question the Acheulean periods brings about. If we accept the fact that about 1.6 Mya new
morphological artifacts appear in the archaeological record, one needs not only to understand
them from the point of view of complexity involved in its manufacture and use, but also to
contextualize the findings in terms of region. Therefore, the analysis of several “classic”
Acheulean sites from South Africa was undertaken, whose data was presented and discussed in an
earlier section of my dissertation, aims at understanding the method and problems involved in the
manufacture of handaxe and cleavers found in the Vaal River area.

From the description of the lithic assemblages from southern Mozambique and South
Africa presented in this dissertation, it becomes clear that variability among Acheulean artifacts
depends upon very distinct and specific factors. For the case of the tool forms 1 studied more
specifically — the handaxes — since they are not biological entities, they cannot be subjected to
laws of evolution (contra Bordes, 1968).

As I will be discussing in more detail in the next chapter, the idea of “reduction sequence”
propelled the rise of attempts to understand Acheulean variability from the perspective of
knapping procedures. Nonetheless, the focus continued to be placed upon the crafting process, or
on the use of new technologfcal improvements as a chronological reference (but see Toth 1982,
Schick & Toth, 1993, J(.mes, 1994, Callow, 1994). So, little has been done in terms of the study of
the cognition and psychomotor aspects of the technological actions, as an integrative approach
(but see Piaget, 1961, Wynn, 1991, Corballis, 1992, Calvin, 1993, Mithen, 1994).

While in this chapter the study of the Mozambican Acheulean sites was predominately
conducted following the “classic” approach mentioned earlier here, some new aspects were
brought up. In fact, the object of classification and morphological study becomes the behavior of
the individuals who crafted the pieces, integrated in a broader scheme of environmental dynamics

and not the pieces per se. Assuming that an archaeological assemblage condenses information on
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the production-use-discard sequence, a new methodological approach will have to include
information ;10t on the final stage of the process of manufacture-use, but rather, on how particular
forms of the lithic knapping process may had served a variety of purposes, depending on their
location within specific paleogeographical contexf. This will require shifting the focus of research
from the archacological artifact as the final and single font of evidence, to its biographical story,
extending the study back to search for the reason that led to its creation; here, besides the direct,
archacological evidence, one can retricve additional indirect evidence (see Stone, 1981), as |
exemplified by the use of wood in handaxe manufacture. In this realm, actualistic studies become
an importance source of information, giving us further dimensions in which to monitor variability

in the options and the decisions people faced in the process of artifact production and use.



CHAPTER VI - PRODUCTION TECHNOLOGY AS AN APPROACH TO THE
UNDERSTANDING OF THE ACHEULEAN IN MOZAMBIQUE (IN THE CONTEXT

OF SOUTHERN AFRICA)

6.1 THEORETICAL DISCUSSION OF THE METHODOLOGICAL APPROACHES

APPLIED

6.1.1 Introduction

From the preceding discussion of southern Mozambique and Southemn Africa, it is
indisputable that the difficulty in understanding Acheulean is that most of the sites are apparently
in secondary context. While at a descriptive level the identification of an Acheulean site results
essentially from the presence of diagnostic tools in the archaeological assemblage (e.g.,
handaxes), the potential of the site for further inference 1s obscured by the lack of integrity of the
archaeological occurrence that might offer some hints regarding the activities carried out there.

Since few Acheulean lithic studies have been reported recently, most of the questions

posed in the 1970’s and early 1980’s concerning the meaning of Acheulean stone artifacts and

the productivity of methods for lithic analysis remain open.

Archaeological assemblages, artifacts as they are found during excavations, represent the
fossilized evidence of past human behavior, that is, they encode infoxmation of an activities from
the remote past. Technology provided these hominids with means of manipulating the
surrounding environment and the evidence for such a process can be recognized in the
archaeological record of material culture. This record can provide some indication of prehistoric

hominid capabilities in that the artifacts indicate the intentions and activities of hominids during
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a specific episode of knapping activity. In this dissertation, the concept of “tool” is used to make
reference to objects that were knapped following a specifically sought conceptual design, which
reflected probably the need to fulfill one or a set of specific tasks; “artifact” is used in a wider
sense, when referring to any object manipulated and or transformed by hominids in their

interaction with the surrounding environment.

The archacological record is static, but it is the result of past dynamic processes. Oﬁc
approach revealing the dynamic processes behind the static record is through experimentation (in
this case including both processes of manufacture and use of artifacts). The tool is an object
shaped according to a pre-conceived image that guided its construction, and it is considered a
“finished product” at the point when it is brought into conformity with this image. Beyond this
point is the sphere of ﬁse, rather than manufacture. In the case of the Acheulean in southern
Mozambique, experimentation constitutes a valid method for studying the dynamics of lithic
manufacturing syste'ms. Indeed, it provides the only available means to reconstruct the
technological complex that produces handaxes and cleavers and to compare the “expected”
outcomes. with the “observed” pattern in the archaeological record (Braithwaite, 1953, Young,
1989).

In this dissertat.ion, the concept of technology is used to encompass the procedures used
by hominids to manufacture implements. One can understand artifact technology through a
careful process of examination of specific assemblages, using the knowledge developed from
lithic replicative projects. This assumes that:

* manufacturing and functional behavior is recorded on the artifacts and debris of specific
assemblages;
» through actualistic/replicative and comparative studies one can train oneself to read the

archaeological record, and consequently, to translate the attributes observed into the



conceptual framework developed, in order to interpret the meaning of the assemblage. In

this regard, a schematic representation about how to actively “read” an artifact is

described in Fig. 6.1.1.

A replicative experiment implies not just producing a copy of a prehistoric lithic piece, but
working with the same raw materials, tools and techniques that were used in the past or as near as
one can tell from the available evidence. The archaeological interpretation is then based on the
comparative evaluation of the excavated samples against what was experienced (Ascher, 1961,
Coles, 1973, 1979). However, one also needs to be cautious about some of the potential biases
introduced by actualistic studies. If processual studies place the focus of explanation on the process
of tool production, throughout this dissertation, technique, as a whole, is considered a social
situation.

In this way, I have tried to go beyond some of the constraints placed upon lithic research.
Up until now most technological studies have been restricted to a descriptive stage (i.e., the study of
the variable(s) the researcher assumes as being most important), rather than.aiming at explaining
and revealing the behavioral complexity embodied in the artifactual set that is produced or
replicateci {e.g., Pelcin, 1997).

Actualistic studies pose several problems, the most important is the fact that the replicator

acts in an artificial situation. He or she does not belong to a specific social group where he or she is

supposed to occupy a particular position, which the individual acquires through time, as well as a
whole system of practical and theoretical technological knowledge. Additionally, facts such as
individual skills, momentary impulses and inspiration, are all potential realities, which have to be
expected to increase variability. However, in terms of ESA record, variation at the level of the
individual is implicitly excluded from consideration, since one does not know how many
artisans, how many knapping episodes took place at the spot under study (i.e., at the site), and

how often a place was visited (Isaac, 1972). In general, the pattern observed at a site represents




How does one “read” an artifact?

» an initial perception of the artifact, leading to the possible identification of the shape,

volume, technological marks and their sequence;

* deciphering the distinct technological marks that led to the current state of the
artifact in their chronological sequence, in order to assess the progression of
intentions (successfully or not) of the artisan;

» identification of the final shaping, retouch; i.e., the events subsequent to the

preparation/roughing out of the blank piece, according to their technological

sequence,

» chronological mental reconstruction of the overall production process, based on a
secure (replicative based) knowledge of the production sequences exhibited by a
specific assemblage.

* identification of the subsequent modification of the tool (ex: resharpening)
aiming at assessing potential activity patterns (i.e., the functional realms of
technology).

Fig. 6.1.1 Schematic representation of how one is supposed to read an artifact. ..
from the standpoint of production technology, implying a dialectic relationship of observation to known facts

IS¢




rather a set of events, and only sporadically can one identify or perceive an archaeological
assemblage as a single event point {(e.g., sets of refitting artifacts indicate that these pieces result
from a single, identifiable behavioral event). Therefore, the comparative analysis is nomllally
produced at a broader scale, looking at each set of artifacts excavated from within the same
subsistence continuum (Binford, 1982b). The landscape perspective is aimed at identifying the
paleoenvironmental basis for the search and location of the lithic and bones used, discarded and

lost by hominids (Blumenschine & Peters, 1998).

Archaeological research on lithic analysis has dealt with tobics that lend themselves well
to experimental verification and to inferring past events by analogy. The approaches to
experimentation in lithic archaeology reflect the growth of awareness among researchers about
the importance of this research for evaluating the strength of archaeological inferences.

The initial questions approached by means of experimentation were mainly concerned
with how_lthe earlier stone tools had been produced, and to a lesser stage, how they could have
been used (e.é., Spurrell; 1883, McGuire, 1891, 1896, Cushing, 1897, Moir, 1926, Pond, 1930,
Coutier, 1931, Ellis, 1939), based predominantly on ethnographic references. More recently,
archaeologists have developed the capacity to identify the taphonomic factors that may influence
the formation of lithic assemblages (e.g., Villa, 1983, Schick, 1992, Stern, 1993), aiming at
‘addrcssing more complex questions related to the processes and context which may have created
a whole set of relevant circumstances in the object under study (Gifford-Gonzalez, 1991).
Nevertheless, researchers still could not access much more in terms of cognitive processes,
functional purposes and behavioral relationships from the assemblages, i.c., assessing the

complexity of the “meanings” (such as the multiple uses of handaxcé) present in an assemblage.
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The research carried out for my dissertation has shown tilat the time has come to shift
towards a more complex analysis of holistic inferences about the lives of prehistoric hominids, in
a temporal and spatial perspective (while interacting with the surrounding environment).

Prehistorians aim to reconstruct past behaviors from complex patterns of multiple
information recovered through the main “signatures” of Paleolithic times - the lithic
assemblages. Here I am referring to signatures as one way to “dissolve” the static character of
the past, in order to reveal the dynamics that produced it. That is, assessing through
experimentation the technological complexity of an assemblage allows one to retrieve the link
between behavior and the distin;:tivc pattern of residual formation (i.e., the assemblage and its

contextual information). However, up to now lithic archacology has kept itself in the main
stream of “old time” classic typological archaeology, where actualistic studies and qualitative
analysis are still viewed (consciously or not) as a means of inference and confirmation regarding
the typologiéal cannons established long ago. In this realm, most of the experimental work done
has been use;i merely to justify the already assumed existence of specific forms (e.g., Jones,
1994, Sq_hick & Toth, 1994) or functions (e.g., Keeley, 1977, 1980, Jones, 1980, 1981). This
follows the contemporary trend present in lithic archaeology, in which stone tools are supposed
to exist only for the purpose of immediate food extraction (i.e. foraging behavior - see Gifford-
Gonzalez, 1991), and not to organize and to develop a complex system of relationships with the
surrounding environment. This last part will bring into the picture non-linear and challenging
_questions, requiring the evaluation in the analysis of evidences with distinct levels of confidence,

ranging from descriptive data to speculative non-testable inferences.

In this chapter I will discuss some issues regarding the enhancement of our knowledge of
the developlﬁent of the technological complexity which is characteristic of the Acheulean. An

important component of the behavior is concentrated in the stone artifacts, namely the complex
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nature of technological processes fcquired to produce handaxes and cleavers. When looking at
the artifacts through the lenses of a technotogical approach the archaeologist is able to retrieve
information regarding technological development, and understand it as the material
manifestation of mental phenomena. Here, a critical indicator of cognitive advance might consist
of evidence of jﬁlanning, or thinking many steps ahead of the present situation (i.e., the
manufacturing of the artifact per se), and of curating or expedient or caching elements of
material culture that will be required for these future activities (e.g., Binford, 1972, 1977, 1979,
Bamforth, 1986).

The assessment of the lithic manufacturing strategies in place during the Acheulean in
southern Mozambique was achieved by means of cxperimental replications and comparative
analysis with other Acheulean archaeological sets from South Africa. Such research requires the
use of well-controlled actualistic studies and observations to identify the probable causal
linkages between the human agents and their requirements in terms of production and use of
artifacts to survive within a specific environmental setting. The main goal of the replicative
experimental project carried on for this dissertation was to identify secure criteria regarding the
presence .of soft hammer produced handaxes in the Acheulean record, together with an

evaluation of the probable ecological constraints that led to its appearance in southern

Mozambique. The experimental project carried out to produce handaxes allowed establishing

several criteria to distinguish between the use of soft and hard hammer direct percussion
techniques. These characteristics were then employed to detect distinct technological strategies
at place in Acheulean archaeological sites. In fact, and as mentioned in Chapter I, in Southern
Africa, the more probable raw material used to produce soft hammers were African ironwoods.
Although references to the technology of tools are becoming more common in lithic studies, they
are not always well grounded in research. Specially, references to soft hammers (using biotic

materials) are very scattered and generalized. Site descriptions and inventories normally do not
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provide this artifacts, since they normally get quickly destroyed. However, indirectly — through
experimentation and comparative analysis of archaeological lithic pieces — it became possible to
access information about this important component of early lithic knapping tool kit. This
included not‘only evaluating the technological implications for the immediate production of
handaxes and cleavers, but also the evaluation of other important issues, such as assessing the
most suitable ironwoods and their ecological setting. For example, and speéiﬁcally to evaluate
the importance o;the emergence of a soft hammer percussor for the Acheulean lithic knappers,
several raw materials (both biotic and abiotic) were tested, in order to verify their potential
adequacy (both as percussors and as blanks to produce the tool forms); the contexts for their
occurrence were also evaluated (i.e., the determining structure — sv::e Gifford-Gozalez, 1991), in

order to search for the effectors which may have created the traces observed in the excavated

archaeological record.
6.1.2 The role of experimentation in archaeological research

'I:he middle range approach postulates that if a strong correlation can be established
between specific aspects of behavior and material culture in the actual world, the presence of
such material culture in the ;rchaeological record allows the archaeologist to assume that thé
associated behaviors weré also present in the past (e.g., Binford, 1972, 1981). The bridging
argument which establishes the relevance of the actualistic studies for inferring past behavior is
that of uniformitarianism (see also Gould, 1965, Simpson, 1970, Binford, 1977). Two main
propositions have to be kept in mind in order that actualistic studies could be used as premises
for inferences regarding the archaeological past, namely:

¢ What one observes constitutes a pattern or merely a coincidence?

s Is the proposed causation (if verified) also present in the past?



By using a uniformitarian principlé, one acknowledges implicitly that stone artifacts and
debris have responded to the same situations in terms of form and content uniformly over time.
Here, analogy helps “revisualise” phenomena, by asserting that it is like another admittedly non-
identical entity (Agassi, 1964, Carlolye, 1971); thus, it becomes possible to develop hypotheses
against which the archaeological material can be tested and better rationalized. Since we are
dealing with species other than anatomically modern humans, and because the human behavior is
cognitively mediated, archaeologists must be careful when using generalizations based on such
constraints to infer human behavior from the archaeological record. There is no guarantee that
the thought processes and cortical areas involved in stone tool making by Homo habilis and
Homo erectus sensu lato are similar to those of Homo sapiens sapiens. All of the methodological
approaches used to access this issue are indirect, since neither hominid cognitive processes nor
linguistic patterns fossilize in a direct manner (e.g., Bower, 1996, Gowlett, 1996, Wynn, 1986).

Also, and because hominids and the biotic contexts in which they existed are biological
entities, researchers tend to rely on the us¢ of assumptions about causation and inferential
confidence and forget about the role of casualness (Salmon, 1982). I will argue that a more
complex, holistic approach will be the only way to achieve new information, although one needs
to be aware of the fact that several elements of uncertainty will be brought into the picture. There
should be regularities Withiﬁ a dynamic world of uncertainty and randomness, and this latter
should not be assumed as a dilution of inferential confidence. The application of analogical
reasoning remains possible and required, although its application will be more complex, since
one needs to take into consideration more parameters that were not even spoken before. In fact,
one of the main mistakes has been to move away from the method of multiple working
hypotheses (Chamberlin, 1860) in favor of a strict deductive approach that privileged various

forms of ecological, technological or economic determinism. Doing so has resulted in a
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premature theoretical closure (Trigger, 1995), which has inhibited the development of
archaeological understanding.

When applying alholistic approach to a case stugly, one should be able to rise above
formal analogies (when only the artifact form is evaluated, without understanding the complexity
of the techno_logical processes at place), and achieve a deeper understanding of the structural
linkages between the phenomena specificd (Leatherdale, 1974, Gifford-Gonzalez, 1991). Here,
several independent lines of evidence (presenting distinct levels of confidence and testabilit'y) are
combined to identify the circumstances that led to the emergence of a specific phenomenon, such
as the appearance in the archacological record of large lithic forms — the handaxe and the
cleaver. In fact, besides technology of production (the main field of assumptions in this
dissertation), actualistic studies on functional technology and ecological features become
important data sources of actualistic information which help us to understand the systems of
land-use in place across the landscape locales identified in southern Mozambique. The
archaeological information on the lithic assemblage, together with the anatomical characteristics
of the species who is normally associated with the manufacture of the Acheulean artifacts, are
key c]cmt;nts. against which actualistic models can be tested and interpreted.(this discussion will
be developed in Chapt'crs VII énd VIII). The experiments constit;ue hence the “controller”
element in the developrﬁent of a relationship between the dynamic past and present. For
example, and still regarding the possibility of identifying the presence of a soft hammer direct
percussion technique, experimentation becomes a means of verifying the behavior of raw

materials used to produce the artifacts, the general morphology of the produced pieces,

percentage and types of fractures present, etc.
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6.1.3 Experimentation and the emergence of new approaches to the undérstanding

of lithic industries

6.1.3.1 The processual approach

The archaeological study of the African Acheulean collections has showed significant
variation among lithic artifact assemblages. Previous theoretical work on this subject has
sflggested that the Acheulean artifact types represented end products. In fact, classic approal(:hes
assume that:

a) everything that fits inside a specific artifact type represents a “finished” tool type

(e.g., Alimen & Vignal, 1952, Bordes, 1961, Tixier, 1957, Chavaillon, 1965);
b) “types” can be recognized and identified by morphological similarity (e.g., Bordes,
1961).

The similarity among artifacts and the variability across space and time among
assemblages has been explained as a reflection of cultural systems (e.g., Leakey, 1971, 1975), a
product of activity differences (e.g., Howell et al., 1962, 1963, Clark, 1975, 1980) or even the
reﬂection‘-of random walking behavior (i.e., stochastic movements — see Isaac, 1972a, 1972b).

These studies set up the interpretative framework in a static sphere of analysis, separated
from the real world - i.é., the dynamic world which includes the decisions made about the choice
of raw materials, the manufacturing process, the use of artifacts and possible further
modification, until the piece was finally lost or discarded. Hence, morphological variation among
artifact assefnblages does not reflect the impact of tec':hnology along the path of artifact crafting
(e.g., Bradley & Sampson, 1978, Flenniken, 1985, Edmonds, 1590).

The lithic experiments performed between the early 1940°s and the 1960’s tended to be
sporadic (e.g., Goodman, 1944, Knowles, 1944, 1953, Baden-Powell, 1949). From the late

1960’s on, the skills of Bordes in France (1947, 1950, 1961) and Newcomer in the U.K. (1971)




