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ABSTRACT
A multitude of different rock types were exploited for the manufacture of stone
artefacts during M iddle Pleistocene times.

However, different rock types,

especially non-flint rocks, do not always react in the same manner to artificial
fracture and may affect the composition and appearance of stone tool assemblages.
In Iberia quartzite pebbles and cobbles were widely exploited for the manufacture
of stone tools in those areas where flint was not locally available.

This thesis

attempts to determine the effect of quartzite pebbles on the technology used by the
prehistoric hominids in the manufacture of stone artefacts, and their typological
classification by modem prehistorians. Assemblages in quartzite and/or flint from
the Spanish Meseta and Central Portugal were used as a basis for the study.
The main body of the thesis may be divided into three parts: a typological study,
based on literary sources, of eighteen lithic assemblages, a technological study of
specific stone artefact categories from four assemblages, and a technological and
typological study of a fifth assemblage in its entirety.
Results of the study suggest that during the Middle Pleistocene, no aspect of stone
tool manufacture was directly controlled or determined by the use of quartzite
pebbles, although attributes such as size, shape, grain, hardness and availability of
stone may have influenced manufacture at times.

The exploitation of quartzite

pebbles did not prevent the production of particular tool types, all of which have
been found in quartzite assemblages.

There appears to be a general similarity

among quartzite assemblages expressed in the presence of cortex, simple retouch
techniques, a flake tool inventory dominated by scrapers, denticulates, notches and
piercers, and a tendency for the heavy duty element (unifaces/bifaces, flake
cleavers, trihedrals and pebble tools) to be well represented.

While the use of

quartzite pebbles may contribute to this similarity they are not the source.
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CHAPTER 1
BACKGROUND TO THE STUDY: LITH IC ASSEMBLAGES AND RAW
M ATERIAL STUDIES
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The Logical Analytical approach
Research goals

1.1 Geographic backgound
The Iberian Peninsula is a large landmass of some 580,000km^ (Santonja and Villa
1990) encompassing the present day political states of Continental Spain and
Portugal (fig. 1.1). While a variety of physical characteristics are to be found
within the region, it is dominated by a number of large mountain chains (fig. 1.2).
Indeed it is the most mountainous region in Europe after Switzerland (Harrison
1988). The Meseta occupies the greater part of the interior of the Peninsula and
can be subdivided into two further regions, the Northern Meseta and the Southern
Meseta separated by the Central Sierra mountains, the Sistema Central. A chain
of mountains cross the northern part of the country from East to West and include
the mountains of northern Portugal, the Cantabrian Mountains and the Pyrenees.
The Iberian mountain chain runs down the eastern part of the Peninsula joining the
Sierra Morena and Penibaetic Mountains which extend across southern Spain
(Harrison op cit.). Narrow coastal plains extend down the east and west coasts;
from the Pyrenees to the Straits of Gibraltar on the east, and along the Portuguese
coast on the west. In addition to the mountain ranges and coastal plains there are
two depressions;

one in the Ebro Valley in northeast Spain, a dry, arid area

between the Pyrenees and the Iberian mountain range, and the second in the
Quadalquivir Valley, a rich fertile area between the Seirra Morena and the
Penibaetic Mountains (Harrison op cit.; for a more detailed description of the
geography of the areas see Santonja and Villa op cit). The Peninsula is drained by
five main rivers; the Duero in the Northern Meseta, the Tagus and Guadiana in
the Southern Meseta, the Ebro in the northeast and the Guadilquivir in the
southwest. Except for the Ebro (which drains into the Mediterranean), the other
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main rivers drain into the Atlantic (fig. 1.3). In addition, an extensive drainage
system links the littoral areas with the interior and beyond, providing natural routes
through the mountain systems (fig. 1.4).
The Spanish Meseta occupies a substantial area of the Peninsula. The interior of
Portugal may also be regarded as part of this geographic region as it shares the
main drainage systems of the Tagus and Duero. The Meseta consists of two major
geographic regions:

the Northern Meseta and the Southern Meseta, each almost

entirely encircled by mountains and separated by the Sistema Central (Santonja
1981a; Santonja and Villa op cit, ). The Northern Meseta, with an elevation of 800
to 850m above sea level, includes the drainage system of the Duero. The Southern
Meseta is slightly lower and includes the Tagus and Guadiana drainage basins and
the region of Extremadura.

Although the Meseta as a whole has a harsh

continental climate with cold winters and long, hot, dry summers, the Southern
Meseta is warmer than the Northern Meseta (Santonja and Villa op cit. ).
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sea

Fig. 1.4. The drainage system of the Iberian Peninsula
Concentrations and single finds of stone artefacts attest to human occupation along
the river valleys of the Mesetas and Portugal as far back as the Middle
Pleistocene, between c. 700,000 and 130,000 years ago.

Quartzite pebbles and

cobbles, ubiquitous throughout most of Spain and Portugal, were, most commonly
used for the manufAure of stone implements by thé Middle Pleistocene inhabitants
of the area.

As a result hundreds of quartzite assemblages, and thousands of

quartzite stone tools from this extensive period are available for the modem
prehistorian to study and evaluate. The presence of such a large body of quartzite^
artefacts, within a geographically limited area, affords an excellent opportunity to
address the question of raw material influences on stone tool manufacture during
the Middle Pleistocene. From a practical and economical point of view, the relative
proximity of Iberia to England made it possible for me to undertake the present
study, and indeed to restrict it to this area, in the knowledge that I could (and did)
make multiple trips to the region, sometimes at my own expense.
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1.2 Quartzite
As quartzite has such an important role in the early lithic assemblages in this area,
as well as in this thesis, a few comments on its composition are warranted,
although I shall not however go into the composition of quartzites in any great
detail here. Quartzite is a "type of sandstone which contains at least 95% quartz
grains cemented either by quartz or sometimes by calcite" (Preston 1988, 200).
Two forms of quartzite are defined as a result of their different processes of
formation; metaquartzite and orthoquartzite. M etaquartzite or metamorphic
quartz results from the metamorphic processes in which quartzose sediment is
recrystallised (Preston op cit.; Bridgland 1988). Orthoquartzites are formed
through a diagenetic process and are composed of "highly durable siliceous
material" (Bridgland op cit.). Because of the siliceous content, these quartzites
fracture through the quartz grains, often conchoidally, whereas quartzites in a clay
matrix with a lower siliceous content fracture irregularly around, rather than
through the quartz grains. In mature quartzites with a high silica content the
individual grains are tightly compacted and difficult to distinguish (Bridgland op
cit.). These fine-grained quartzites, with their conchoidal fracture make an ideal
material for stone tool manufacture.
1.3 Aims
The primary aim of this thesis is to study the effects of raw material, specifically
quartzite pebbles and cobbles, on the manufacture, and to a lesser extent on the
type of stone tools produced; that is, on the technology and typology of lithic
assemblages. The geographical area of study is confined to the Spanish Meseta
and Central Portugal while the temporal timeframe is the Middle Pleistocene
(between c.700,000 and 130,000 years ago). Information on two of the
assemblages within this study may be of particular importance to Middle
Pleistocene studies in Spain: the artefacts from one, El Sartalejo, have not been
described in detail before, although a report on an earlier sample from the area was
published in 1985 (Santonja 1985); the bifacial element from the second, Oxigeno,
has been studied and published (Rus and Querol 1981) but no study of any other
parts of the assemblage has yet been published.
Although the wealth of information on the Iberian Middle Pleistocene is well
documented, its audience has in general been restricted to those who can
understand Spanish or Portuguese. Apart from the early papers on Torralba and
Ambrona (Freeman and Butzer 1966; Freeman 1975; Howell 1966), and the most
recent debate on these sites (Binford 1987; Klein 1987; Howell 1989; Santonja and
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Villa 1990; Villa 1990), the only comprehensive review of the Iberian Lower
Palaeolithic in English is the excellent 1990 paper of Santonja and Villa. I hope
that the information presented in this thesis may also play a part in promoting the
Middle Pleistocene of Spain and Portugal to an English speaking audience so that
it can be seen both within the immediate Iberian context and the wider stage of the
European Middle Pleistocene.
Iberia has been considered as a possible human migration route from Africa (see
Rolland 1992 for a review of migration routes).

As a result the numerous

occurrences of lithic assemblages in Spain and Portugal in which pebble tools play
a significant part will inevitably tend to be seen as evidence of this early migratory
route, especially when other evidence of dating is lacking.

It is extremely

important therefore to determine if pebble tools are really indicative of an early age
in Iberia, or whether they merely reflect the exploitation of local pebbles for stone
tool manufacture.
In the following pages I shall attempt to present my reasons for undertaking the
study, the manner in which it progressed and the conclusions I have reached. This
first chapter will cover the growing interest in, and need for, raw material studies,
and the experimental work on which some of the hypotheses on the affect of raw
material on technology and typology were based. It will also include a review of
the many technological and typological approaches taken towards the study of
lithic assemblages. In the second chapter I shall explain my reasons for choosing
the sites studied and the practical mechanics of the actual study.

I shall then

define and explain the methodology used. In the third chapter the geographical and
temporal context of the specific study is presented; I shall look at some of the
more important sites in the Iberian Peninsula and its nearest neighbours, southern
France and North Africa, in which non-flint stone forms an important part of the
lithic assemblage. The following three chapters, (4, 5 and 6) form the main part of
the thesis and cover the typological study taken from the literature and the
technological study of five particular assemblages.

The technological study in

Chapter 5 looks at three artefact categories (cores, unifaces/bifaces and flake
tools) of four assemblages (Pinedo, Porzuna, Milharôs and Oxigeno), while the
complete assemblage of El Sartalejo is studied in Chapter 6. In the final chapter I
shall compare the results from the sites studied, evaluate them in the light of the
original hypotheses, consider them in the wider geographic context and comment
on further avenues of possible research into the topic.

22

1.4 Raw material studies
For decades raw material was tacitly or summarily acknowledged as playing a role
in the composition of stone tool assemblages, but the extent of that role was not
closely studied. Information tended to be restricted to noting, if bothering at all,
the type of rock used and its local availability. Sometimes the number of large
tools in an assemblage or the poverty of retouch on flake tools might be attributed
to raw material but such attribution was usually intuitively based. In recent years,
in an effort to understand the variability which occurs among lithic assemblages,
the importance of raw material has been increasingly addressed beyond the point
of simply stating the type of raw material exploited. Efforts have been made to find
the sources of the stone used, to distinguish types of rocks used for particular
functions, to understand the knapping qualities of rocks and to distinguish stages
of manufacture (Bradley and Sampson 1985; Geneste 1985, 1988, 1989, 1990,
1991; Goren 1981; Newcomer 1971, 1984; Tavoso 1978; Toth 1982, 1987a and b;
Villa 1981, 1983, among others). Such research tends to form part of the global
study of a lithic assemblage. Geneste's work on the role of raw material (in his
case, flint) in the lithic operational chain (chaîne opératoire), that is the chain of
events occurring from choice of stone to final discard of the artefact, has greatly
contributed to the growing awareness of, and need for, raw material studies.
Exciting as these studies have been, they are still relatively infrequent but often
quoted to explain aspects of a lithic assemblage under study; today, then, it is not
unusual to see reference made to the effect a particular raw material must have on
the technology and typology of a lithic assemblage.
Experimental studies
Some researchers, often skilled knappers themselves, have tried through
experimentation to clarify the influences of raw materials on tool production (e.g.
Bordes 1947, 1961; Bucy 1974; Crabtree 1967a and b; Jones 1979; Leakey 1960;
Moloney 1988, 1991; Moloney et at. 1988; Newcomer 1984; Toth 1982). There is
widespread agreement that the nature (grain, hardness, homogeneity) of the raw
material, its fracture properties, its shape and condition as well as the knapper's
familiarity with the material, affect the techniques applied to the stone, techniques
which are all important to the outcome:
" . . . the type of material used has a direct bearing on methods of manufacture; poor material
restricting and fine material allowing the toolmaker to control the thickness, width, length and
uniformity o f the flakes. When one is able to control the four dimensions - thickness, width,
length and curve - when removing a flake, he can then produce almost any tool he may need.
Further, a working knowledge of the stone is essential to the knapper, as any variation in its
quality requires a different method of flaking" (Crabtree 1967a, 8)
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Bordes, too, (1947, 1961) maintained that raw material affected the technique used
on the stone but not the final shape of the artefact. He believed that prehistoric
knappers could achieve the forms they desired whatever the material used. It was
a question of using the appropriate technique, "On peut toujours, dans n'importe
quelle matière première obtenir la forme extérieure que l'on désire, en appliquant la
technique convenable."(1961, 10).

Newcomer (1984), as a result of his

experiments with the Pontnewydd igneous material, agreed. Bordes emphasised
the need to take into account the techniques used by early tool makers when
assessing lithic assemblages, "il n'y a pas de feuilles de laurier en granite, car il
est impossible de faire des feuilles de laurier en granite avec les techniques
connues au Paléolithique" {ibid, my emphasis). However he does admit that poor
material may result in crude-looking tools which nevertheless have the type of
edge (convex, concave, straight) desired. The difference between such pieces and
finely made pieces of the same type is one of raw material.
While most experimental knappers agree on the need to adapt techniques to the
stone used, some, for example Leakey (1960) and Bucy (1974), believe that the
only difference between coarse-grained rocks and fine-grained ones was "a matter
of degree and not of basic technique" (Leakey op cit. 31). In effect, the "matter of
degree" may be seen as adapting a technique according to the particular nature of
the rock worked.
Some hard stone types produce flakes with naturally sharp cutting edges which
require no resharpening to retain their sharpness. Other types, in contrast, need to
be retouched and regularly resharpened to produce or maintain a functional edge
(Jones 1978). In such cases the nature of the raw material in the more 'refined'
pieces (i.e. those showing more flaking) is such that flaking was necessary

in

order to render the piece functional (Jones 1978).
Experimental knapping with lavas, basalts and quartzites has shown that these
tough rocks are relatively difficult to break (Bucy 1974; Jones op cit.; Toth 1982;
Newcomer 1984; Moloney 1988, 1991; Moloney et al. 1988) and often require fast,
hard blows to cause fracture. Controlled flaking is often hampered by flaws in the
material, causing breakage and step fractures which are difficult to correct and may
ultimately "spell certain disaster to the tool maker" (Bucy op cit. 28). Invasive
flake removals, and therefore thinning processes, cannot be achieved with ease.
Artefacts in these materials may, then, often appear crude and by implication
suggest poor workmanship when in fact the opposite may be true.
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However,

hardness alone does not automatically preclude the achievement of finely worked
pieces which can be found in many archaeological and experimental assemblages
(Moloney 1991; Moloney et al. 1988).
Between 1986 and 1989 I organized a number of experiments to assess the effect
non-flint stone, particularly quartzite pebbles, might have on stone tool
manufacture, the reduction sequence and debitage (Moloney 1986, 1988, 1991;
Moloney et al. 1988).

These experiments were conducted at the Institute of

Archaeology, London and at the British Museum (Franks House).

Four

experienced stone knappers undertook the practical experiments while I noted the
observations. Two series of experiments took place: the first to produce bifaces
and the second to produce flakes.

The results of the experiments may be

summarized as follows: •
- When pebbles were used, particularly flat pebbles, biface shape tended to be
determined by the shape of the pebble. Bifaces could be made with relatively few
removals and consequently their final dimensions were often not much smaller than
the original pebble size. In addition, areas of cortex remained on most pieces,
often on the unmodified bases.
- Internal flaws in the material caused some experiments to be abandoned. Step
fractures were a common occurrence, frequently hampering the knapping process.
- Flake removals were generally semi-invasive.

However, when a soft antler

hammer was used long, invasive removals were achieved.
- Flaking fractures, the limited number and semi-invasive nature of flake removals
caused bifaces to be relatively thick.
- Flakes produced from pebbles tended to be oval in shape and either fully or
partially cortical or having a band of cortex.
- Signs of human percussion (bulb, ripples, fissures) were often absent from many
flakes.
- The quartzite was difficult to fracture initially, and required hard, follow-through
blows to detach a flake. However, after removal of the first flake the subsequent
removlas were more easily achieved.
- The tough, outer, cortical surface of the pebble was strong enough to sustain the
force applied to remove a flake so that platform preparation was unneccessary.
- Fine-grained quartzite flaked well and could be controlled without difficulty.
In summary, the experimental knapping excercise suggested that the form (shape
and size), grain and interior consistency of quartzite, as well as its hardness and
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the pattern in which it fractures when struck, in addition to the availability of the
stone, may affect the final product and/or products, i.e. the stone artefact and the
lithic assemblage, as well as the archaeologist's perception of the artefacts.

1.5 Formulation of hypotheses
The results of these experiments and the comments by the stone knappers and
researchers mentioned above have formed the basis for the hypotheses outlined
below.
Form and size
The artefacts reviewed in this study are made from quartzite pebbles, or more
correctly cobbles, and at times boulders of varying sizes. Pebble or cobble size and
their natural rounded nature may have the following effects on artefact manufacture:
1. The limited volume of stone in small, rounded pebbles automatically restricts
large scale modification. As a result, the original form of the pebble may often be
evident among the heavy duty tools (unifaces/bifaces).

This applies to small

pebbles, regardless of stone type, but particularly to stone which is in any way
intractable, as quartzite can be. In contrast, when larger pebbles and cobbles are
used, the original pebble form may be obliterated during the manufacturing process,
often by the production of flake blanks for further modification.
2. Following on from the above, small pebbles are more likely to be used in their
natural form as blanks for further modification, rather than as cores for the
production of flake blanks. Large pebbles and cobbles will rarely be used in their
natural form as blanks, but as cores for the production of flake blanks. In addition,
the rounded surface of some small pebbles is such that it is difficult to find a
suitable platform from which to strike off flakes.
3. Consequently, different operational chains may be evident in assemblages based
on small pebbles and those based on cobbles: pebble-based in the former, and
flake-based in the latter.
4.

Flake tools, when produced from small pebbles, are likely to be made on

primary, cortical flakes as the removal of cortex would render the resultant noncortical flakes too small to be retouched. When larger pebbles and cobbles are
exploited, the use of cortical or non-cortical flakes need not be determined by the
pebble.

Other factors such as cultural tradition, function and raw material
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availability may play a part in choice of flake; under such circumstances one may
expect a greater variation in the amount of cortex on both small and large artefacts.
5. The range of tool types, especially the large tool types such as bifaces and
cleavers, may be restricted when based on small pebbles. Whereas large pebbles
and cobbles place no such restriction on forms, and a greater variety of types may
be found in an assemblage, it does not necessarily follow that such an assemblage
will have a number of different artefact types.
6. Primary flakes produced from pebbles or cobbles may tend to be elliptical or
short oval in shape, as the fracture path follows the curve of the pebble surface.
7.

Cores with centripetal removals may be relatively common in assemblages

based on pebbles or cobbles, as it is easy to follow the natural, rounded shape of
the cobble when removing flakes. Although the shape of a pebble/cobble does not
dictate such a manner of exploitation it may facilitate it; one tends to use each
successive scar as a platform for the next removal, at least initially.
Grain size
Quartzites can vary considerably from the extremely fine-grained to the very
coarse-grained which will affect the manner in which they can be modified.
W hereas a fine-grained quartzite may pose no restrictions to knapping
whatsoever, a coarse-grained one may cause a number of difficulties:
1. Coarse grain may prevent the smooth extraction of a flake by causing it to
terminate abruptly. As a result step fractures may occur regularly on artefacts in
coarse-grained material.
2. Removals may, therefore, be inconsistent in size and form.
3. As a result, modification of a piece may be restricted because of the number of
fractures produced and the irregular flake removals.
4. Refining strategies may be restricted or non-existent.
5. Operational chains may be limited to the production of basic forms.
Raw material homogeneity
The homogeneity of the stone structure may have an effect on its flaking quality.
In a fine-grained, homogenous quartzite, few if any difficulties are imposed by the
material. In those quartzites with a non-homogenous structure, in which grain
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size may vary and flaws may occur unexpectedly, knapping may prove more
problematic. Modification may be limited, fractures may occur and the appearance
of internal flaws may cause the premature abandonment of a piece, although the
latter would be impossible to prove.
Hardness o f the material
It can be difficult, although not impossible, to fracture a stone which is hard, and
may require a degree of physical effort not needed when fracturing a more tractable
stone such as flint:
1. Accurate control of removals and subsequent modification may be restricted on
extremely tough pebbles.
2. There may also be a greater exploitation of the cortical surface of the pebble as a
striking platform, and preparation of faceted striking platforms may be limited.
Fracture mechanics
Consistency in structure, grain size and hardness of material affect the way in
which a stone fractures when it comes into contact with a percussive force.
Quartzite fractures conchoidally, although it is never as pronounced as in flint. In
addition to the effects which may arise if hard, coarse-grained quartzite is used, as
mentioned above, signs of human percussion such as a bulb of percussion, bulbar
scar, impact point, percussion lines and conchoidal rings will rarely all be present
together. On coarse-grained material, these signs may be missing and it can be
difficult to distinguish signs of human percussion on unretouched flakes.
Availability o f material
In areas in which raw material is abundantly available one might expect to see this
reflected in the assemblage:
1. Reworking and rejuvenation of artefacts may not be evident and may have been
little employed.
2. The number of exhaustively exploited cores may be limited.
3. A shorter operational chain may be followed.
The character o f quartzite assemblages
Because of the effects, listed above, that the use of quartzite pebbles and cobbles
may have on artefact manufacture, the stone worker may have less control over the
material worked and therefore will not consistently produce the desired product.
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One might then expect to see the effects of the material translated into quartzite
assem blages:
1.

They may lack or have reduced numbers of tool types requiring a certain

expertise or refinement technique.
2. They will have a predominance of simple tool types, with simple retouch.
3. Striking platforms will be predominantly cortical.
4. Centripetally worked cores may be well represented.
5. Many of the artefacts will have substantial amounts of cortex.
6. Step fractures may be common.
7. Operational chains will be short and simple.
8. Quartzite assemblages will have an overall 'crude' appearance.
9. The variability in the grain and quality of quartzite cobbles will be reflected in
quartzite assemblages from different lithological areas.
In the preceding sections the technological aspects associated with raw material
have been discussed. However, classification of artefacts, in one way or another,
plays a vital part in all lithic assemblages. One of the hypotheses outlined above
proposes that the exploitation of quartzite pebbles will affect the form of the
artefact and consequently the typological assessment of it.

It will be useful

therefore to review some of the approaches taken to lithic classification.

1.6. Typology and lithic classification
It is necessary to find order in the chaos of an archaeological assemblage, whether
it be of stone tools, pots, bronze pins or iron swords, before any further studies of
the materials may be undertaken. One way of achieving order is to assign objects
to groups or categories according to specific criteria. Classification, as such, forms
a basic part of the organization of most archaeological material and is done via a
number of different systems depending on the artefacts to be classified and the
research objectives. One of the primary goals of classification is the determination
of similarities or differences which may become apparent among the ordered groups
of artefacts. Unfortunately for many people this is considered as an adequate
analysis of the lithic assemblage and no further attempt is made to explain those
similarities and differences.
Traditional typological classification, that is the ordering of artefacts according to
specific morphological types, has long been part of the study of lithic assemblages.
It has been used to describe, define and compare assemblages, which is reasonable
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enough, and, more controversially, to place them in a relative chronological context.
Over the years a number of different typological methods have been adopted,
modified, abandoned or retained.

1.7. Type fossil
The type fossil approach, taken from the geological use of type fossils to date
geological strata, attributes a chronological and/or cultural title to an assemblage
based on the presence of one or more distinctive tool types. Thus, choppers would
indicate the early Lower Palaeolithic and bifaces the Acheulian. When taken too
literally, as often happened in the early part of the 20th century, the type fossil
outweighed all other tools in importance, so that a few supposed type fossils
carried more interpretive weight than an abundance of non-fossil types. Advances
in dating methods and concern with site formation processes have demonstrated
the dangers associated with the type fossil approach which, on the whole, has
consequently been set aside as a method of characterising lithic assemblages.
Occasionally, however, specific tool types which may have a limited geographical
and/or temporal range are still used to define a cultural phase, as happens in the
Upper Palaeolithic of the Levant e.g. El Wad points, Emireh points or chamfered
pieces. Such uses may well be valid.
1.8 Morphological classification
Morphological classification, based on the shape of the artefact, has been widely
used for the last 40 years. It is an extension of the type fossil approach, but
instead of a single type fossil "every artefact is ordered and given a quantitative
expression" (Sackett 1975), which is used to characterise an assemblage. In
addition, certain technological attributes are assessed. The results are subjected
to statistical analyses which form the basis for a tentative chronological and
cultural assignation of the material.
1.9 Bordes typology
In Europe the most popular and widely used morphological system of classification
for Lower and Middle Palaeolithic assemblages is that developed by François
Bordes (1961). In order to make sense of the Mousterian "mettre quelque ordre
dans le fatras appelé Moustérien", Bordes (1981, 77), used his familiarity with
French material and extensive experimentation with flint knapping to the develop a
method in which "A Mousterian assemblage can be characterized by the types
represented and by their relative proportions (the typological side), and also by the
way the implements were made (the technological side)" (Bordes 1972, 48). The
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'typological side' includes 63 types (mainly flake tools) and 21 biface forms. All
other products o f manufacture (cores, unretouched flakes, blades, biface
manufacture flakes etc.) are not included in the classiflcation list, although they are
included in the general description of the assemblage. The percentage of each tool
type present in the assemblage is calculated and displayed in a cumulative graph
which provides a visual impression of the composition of the assemblage.
Technological aspects in the analysis are limited to the use of the Levallois
technique and preparation of striking platforms.

Bordes was adamant on the

greater importance of typology over technology in Lower and Middle Palaeolithic
industries, ". . .la typologie avait, pour la compréhension de ces industries plus
d'importance que la technique de fabrication . . . la technique n'est jamais qu'un
moyen, l'outil, défini par sa morphologie ou son usage, étant la fin" (Bordes 1961,

10)
As Sackett points out (1975, 24) the Bordean system produced a standardization of
"classification and terminology", which had been lacking prior to the development of
the system. However, while a morphological system may be useful in sorting an
assemblage of lithic tools, there are a number of difficulties associated with it: the
subjective nature of typological classification and criticism of the 'cumulative graph'
method, the relatively low degree of standardisation among Acheulian assemblages
(Isaac 1977), the question of function as opposed to shape (Villa 1983), the role of
unretouched flakes, the effect of raw material differences as well as geographic
range, and discrepancies between the proposed explanations for different types
with ethnographic observation. There is also the crucial question of experience.
Bordes himself (1961, 77) admitted that it takes time, even years, and the study of
numerous collections, to become a good typologist. If this is the case, how much
confidence can we have in the list of types presented in a lithic report? Is it not
reasonable to suggest that the typological classification of an assemblage may
change according to the expertise of the typologist, or even that two people may
disagree on what they see?

Bordes, on the basis of French assemblages,

recognised the possibility of differences occurring between typologists but
maintained that such differences would be statistically insignificant (Bordes 1964)
and that the main aspects of the assemblages would remain basically unchanged.
Isaac {op cit.)y on the basis of African assemblages, agreed with him although
suggesting that comparisons should be made on the basis of the main artefact
categories.
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Bordes classification system has been used in various parts of Europe, including
Spain and Portugal, and in other areas of the world.

It has also been used on

assemblages made in raw materials other than flint (e.g. quartzite in many Iberian
assemblages).

Strict adherence to the type list in such cases, especially where

coarse-grained raw material is used, can give distorted results. There may be a
tendency to Tit’ pieces into the list and place problem pieces in the miscellaneous
(’divers’) category. Bordes (1961) maintained that this category {no. 62 ) should
not exceed 10% of the whole and that if it did the typologist should check his/her
typology (Bordes 1964). When raw material other than flint or similar rocks is
used, there may be more ’fitting in’ than Bordes anticipated. He, however, felt that
the affect of raw material on typology had been "beaucoup exagéré" (Bordes 1961,
77), it affected, rather, the choice of technique to be used on the material.
Bordes later (1977, 39) reflected that classification is not perhaps quite as
straightforward as it may have originally appeared; " . . . reality is more complicated
than was thought at the beginning and classifications are a kind of corset which she
is some what reluctant to wear".

In his review of the Mousterian in 1981 he

claimed that his classification worked well in delineating Mousterian industries in
south west France (where it was developed) and in western Europe, but was less
effective in other areas including southern Europe.

More recent lithic reports

emanating from France suggest that the typelist is problematic when applied to
unstandardized assemblages or those in which irregular retouch is common
(Moncel and Combier 1992; Tuffreau et a i. 1989). Problems and discrepancies
with the classification of particular pointed types were encountered by Reynolds
(1988) when studying French material.
Raw material considerations and the "low degree of standardization" (Isaac 1977,
146) were taken into consideration in the development of the classification systems
used for the Lower Palaeolithic assemblages in southern Africa (Kleindeinst 1961,
Leakey 1971, Clark and Kleindeinst 1974, Isaac 1977). Based on similar concepts
to the Bordes’ system, the African typelists generally have rather fewer types in
the small tool categories and make allowances for those pieces which are partially
or irregularly retouched.
Part of the underlying philosophy in the application of any typological system is to
allow for comparison between sites. Bordes used his method to compare French
sites and registered quantifiable differences. However he originally developed his
system for use on flint industries in south-west France and although he applied it to
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industries in more distant regions of the world, he later acknowledge that this had
been 'perhaps imprudent' (Bordes 1981, 77). Elsewhere comparisons, based on the
Bordes typelist, have been made between sites which are geographically widely
separated and between assemblages in different raw materials. There is nothing
wrong in making such comparisons when the basic differing factors are taken into
account. As Kleindeinst (1962, 83) advised over 30 years ago,
"It is to be understood that typology is a means to an end, and that it is adapted to the
material at hand. Not everyone must use the same typology, although some
standardization in the use of descriptive terms would simplify matters. But workers
should make clear what their typology is in a particular case, on what criteria it is based,
and for what ends."

Unfortunately, in extreme cases the lithic analysis of an assemblage is considered
complete when lithic reports have been compiled, using the Bordes system as a
check-list, and cumulative graphs have been produced and used for limited,
comparative purposes.
The use of a set type list also presupposes that the morphology of a lithic artefact
has not changed since its manufacture. Experimentation on tool use has shown
that the morphology of a tool can change through time (Frison 1968; Dibble 1987,
1989, 1991). Dibble suggests that continuous reduction of scrapers through
resharpening and remodification encompasses a consequent change of types. Thus
a single side scraper may become a double scraper before ending up as a
convergent scraper.

Different scraper types, therefore, need not necessarily

represent desired pieces but rather the end products of continuous modification.
The 'slug' in Australian prehistoric and ethnographic tool kits is accepted as the
final stage of an adze flake (Gould 1977) although the original shape of the flake
may not necessarily have always been the same. If flakes can change shape to
such an extent then the percentages of scraper types in the Bordes system provide
little useful information.
Morphological typologies may well be useful for the ordering of lithic artefacts into
groups but, in the largely unstandardized assemblages of the Lower Palaeolithic
especially those in coarse-grained rocks, the number of different, possible forms and
combinations could be substantial.

As such, assemblage characterisation based

primarily on types provides only limited information on past human behaviours.
They can, however, enable comparison between widely dispersed assemblages on
a very general, descriptive level and as such are useful when combined with other
techniques of lithic analysis.
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1.10 Attribute analysis
Attribute analysis is often used to supplement Lower Palaeolithic morphological
classification systems in an attempt to reveal characteristics which may not be
covered by traditional typology (e.g. patination, scar pattern etc.). Choice of
attributes is subjective, depending on the researcher and the problem at hand, and
can range from relatively few to hundreds. The increasing popularity of computers
may not always have helped in the choice of attribute; often many more attributes
than are really necessary may be chosen, in the knowledge that the statistical
operations will by done by the computer. However, attributes provide a more
comprehensive understanding of the assemblage and may be successfully applied
within well defined criteria.
1.11 Functional analysis
For those whose main objective is to discover what an artefact was used for, the
ideal typology is one based on function. High power usewear analysis has become
popular but is still plagued with methodological difficulties and controversies.
Research, which is both expensive and time consuming, has been directed most
often to flint assemblages of the later periods; its application to Lower Palaeolithic
assemblages is at the moment of doubtful use. The combination of early periods
and coarser-grained materials needs much more attention before function based on
'polish' can be proposed with confidence. At the moment, there are heated debates
on the nature of 'polish', how it is formed, if indeed it is formed at all, and if there is
such a thing as a function-induced, material-related 'polish', and what it signifies
(see Levi Sala 1989 for a review of microwear studies). It may be that macrowear
analysis has much more potential for Lower Palaeolithic assemblages, whatever
the raw material.
A recent promising development related to this field is residue analysis (Cattaneo
et al. 1993; Loy 1993; Loy and Hardy 1992, among others), in which organic
materials, such as blood, hair, fats and starch grains, have been recognised on
ancient stone artefacts. Indeed Loy and Hardy {op cit.) claim to have recognised
blood and hairs on 90,000 year old tools from Tab un,

Loy (op cit.) has

demonstrated the potential of the method to reveal information from a stone tool
which could not be furnished by typology alone.

34

1.12 Operational chains
Greater success in the characterisation of an assemblage may be achieved by the
global approach of operational chains, which include morphological, technological
and functional information and place stone artefacts in a physical and social setting.
The concept of the 'lithic operational chain' has been applied with great success by
French archaeologists to the study of lithics. The concept was discussed as long
ago as 1947 by ethnologists who were interested in stages of production (Pélégrin
et al.. 1988) and perhaps first found its way into lithic parlance through LeroiGourhan: "La technique est à la fois geste et outil, organisés en chaîne par une
véritable syntaxe qui donne aux séries opératoires à la fois leur fixité et leur
souplesse." (quoted in Pélégrin et al, op cit. 51). It may be seen as a more
detailed extension of the lithic reduction sequence. These two approaches to the
analysis of stone tools attempt to unravel the series of stages, both physical and
psychological, which are inherent in the manufacture of an artefact, from the choice
of raw material to the discard of a piece. The operational chain approach, as taken
by French archaeologists, extends the psychological aspects of a knapping activity
to cover the acquisition of general and specific knowledge. General knowledge is
that which is available to the group as a whole while specific knowledge may be
restricted to a few experienced people within the group (Karlin 1992a). Although
these two aspects can be more clearly defined in the specialised tools of the Upper
Palaeolithic, they may also be apparent in some Lower Palaeolithic assemblages
e.g. those which have particularly well made bifaces.
There is a difference between knowledge (both general and specific) and 'know
how' (connaissances and savoir-faire, Karlin 1992a), the first implying a mental
appreciation of the actions which need to be taken in a knapping activity, while the
second implies the ability to be able to fulfil these actions.

In addition, the

acquisition of knowledge and its application to tool production implies a level of
social interaction within a group which may be revealed through study of the
operational chain, as has been demonstrated for example in Upper Palaeolithic
assemblages of the Paris Basin at Pincevent (Karlin 1992b) and Etiolles (Pigeot
1990).
Within an assemblage, a number of different operational chains may be evident,
especially in the more complex tool forms of the Upper Palaeolithic. While these
operational chains together define the technical system of a group (Pelegrin et al.
1988) one may stand out which characterises the assemblages (Boëda et al.
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1990). Operational chains in the Lower and Middle Palaeolithic are difficult to
reconstruct in their entirety as the evidence is scanty.

Although at times the

original block may be almost completely reproduced through the refitting of
individual pieces, such elements as raw material sources, function of the occupation
area, use of the tool and social organisation, all pertinent to a complete
understanding of the operational chain are, at the most, very tenuous.
Geneste (1985) proposes a chronological order to a lithic production system
encompassing four main stages: acquisition, production, consumption and abandon
which are further sub-divided into 6 phases (fig. 1.5).
PRODUCTION

AQUISITION
Debitage
phase 0

phase 1

phase 2

extraction
first flake
test

preparation of production o f
block
blanks
cortex removal
platform prep.

CONSUMPTION

DISCARD

Retouch

Use

Discard

phase 3

phase 4

phases

retouch or not
of tools
if unretouched on to phase 4

use
rejuvenation
recycling
transformations

discard
breakage
wear

Fig. 1.5. Operations in a lithic production cycle (after Geneste 1985,179)
The first three phases (0-2) cover that part of the production in which raw material
is worked (debitage), either to be used as it is or to produce flake blanks. These
phases may include the choosing and testing of raw material, preparation of the
block/pebble and striking platforms, removal of cortex and production of blanks. In
the fourth phase (Geneste's phase 3) blanks are retouched or not, as desired, and
pass onto the final two phases in which they may undergo a number of actions (use,
rejuvenation, recycling) before they break, wear out or are abandoned.
These phases cover the main chain of production of a piece but will also incorporate
additional chains which pertain to the byproducts resulting from the principal
operations. The primary operational chain may end at phase 3 in the manufacture of
pebble tools or bifaces while the secondary chain can continue in the further
modification (retouch) of flakes resulting from pebble tool or biface manufacture (fig,
1.6 ).
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Fig. 1.6 Production of a biface from a block/pebble (after Geneste 1985, fig 41).

1.13 Logical Analytical approach
The logical-analytical system of analysis (Carbonell et al. 1983,1987, 1990, 1992;
Carbonell and Mora 1986; Carbonell 1987) was developed for the study of unifacial
and bifacial tools. Based on Laplace's analytical typology, it considers each artefact
as part of a dialectic process, an evolving dynamic. The system consists of three
basic elements: the morpho-technical representing the stages in a manufacturing
process, the morpho-potential presenting the theoretical functional potential of the
piece and m o rp h o -fu n c tio n a l or function for which a piece has been used
(Rodriguez 1991). Artefacts are placed in primary groups, not on morphological
criteria, but on their position in the transformation process (Carbonell et al. 1992).
The unworked natural block is called a Natural Base (NB), when flakes have been
removed it becomes a Negative Base o f the First Generation (NBIG ). The flake
itself is a Positive Base o f the First Generation (FBI G ) which becomes a
Negative Base o f the Second Generation (NB2G ) when it is retouched. The
retouching flake becomes a Positive Base o f the Second Generation (BP2G ) and
so on. This may at first appear confusing but it serves to remind one that the
artefact is part of a dynamic process, part of an operational chain. Carbonell et al.
(1992, 24) stress that the structural categories of the Logical-Analytical System
are segments of a process and do not form a typology. A number of technological
attributes are considered following a standardized procedure and the results are
subjected to multivariate analysis.
The Logical Analytical System is used in parts of Spain, e.g. in Catalonia and the
Guadelete Valley of southwest Spain. However, its use is not, as yet, widespread.
Consequently the terminology, which is confusing, is not well understood and as a
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result it can be difficult to understand lithic reports unless they are 'translated'.
This occurs in most reports in which the terms 'biface', 'uniface', 'denticulate' and
'scraper' are used. When this does not occur the reports are of little value to all but
those who are familiar with the system.

Nevertheless, if the terminology were

simplified the Logical Analytical System could prove a useful approach to the
characterization and understanding of a lithic assemblage within the wider context.
Of course, the degree to which the links in the operational chain can be determined
depends on the nature of the assemblage; the ideal assemblage is that which is
complete, in situ and in which refitting is possible. Such a scenario is rare in the
Lower Palaeolithic. However, with the operational chain in mind one is inclined to
consider more carefully the various factors which may affect the production of a
lithic artefact. The piece becomes more than a specific shape or type. Today,
French studies often include both traditional typological as well as operational
chain studies (Rigaud 1988, Truffreau and Sommé 1988).

In this way the

determining role of the classical typological study in the characterisation of an
assemblage is tempered by the history of lithic production as seen in the
operational chain studies.

1.14 Research goals
In this chapter I have presented background information on raw material studies
and experimental work which have led me to propose a number of hypotheses that
I feel are worth testing. In addition I have presented an overview of the number of
different approaches to lithic classification of which morphological classification,
more specifically the Bordes typological system has been used most frequently in
the Iberian Peninsula. With this in mind my research goals may be summarised as
follows:
1. To determine the effect of quartzite pebbles on the typology and technology of
Lower Palaeolithic stone tools, particularly those of the Spanish Meseta and
central Portugal.
2. To assess the role, if any, that quartzite may play in assemblage variability.
In the next chapter I will outline the approach I myself took in order to achieve
these goals.
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CHAPTER 2
METHOD

Part I
2.1 Introduction
2.2 Assemblages chosen for special study
2.3 Technological analyses
2.4 Typological analyses
2.5 Research procedures
Part II Observations and definitions
2.6 Choice of observations
2.7 The technological study: observations
2.^ Further observations taken for the El Sartalejo assemblage
2.9 The typological study: observations
2.10 The Bordes and Tixier typological lists
2.11 Conclusion

PART I
2.1 Introduction
In the first chapter I presented the background to, and formulation of my research
goals. This chapter describes the method followed during the study. I describe
how and why specific assemblages were chosen for detailed study and how the
practical mechanics of the work were undertaken, that is where and how the
research was done. In the second part of the chapter I describe the observations I
chose to make and why I chose them, and follow this with a definition of the
observations themselves. In this way I hope that the clarification of terms may
make the thesis more readily understood by the reader, and the method more easily
replicated should the need arise.
1.2 Assemblages chosen for special study
The aim of the thesis is to determine, if possible, the affect of quartzite pebbles and
cobbles on the technology and typology of stone tools and to assess the role that
quartzite may play in assemblage variability. One of the first difficulties lies in
isolating raw material from other factors which also affect lithic technology,
typology and variability such as function, cultural traditions, knapping techniques,
knapper's ability, site formation processes and so on. Ideally, one would like to
work with material from sites in which conditions of preservation have been
optimum as seen in the pristine Upper Palaeolithic sites of Verberie, Etiolles,
Marsangy and Pincevent in the Paris Basin (Karlin 1992a and b; Pigeot 1990). The
reality for Iberia is less than perfect, particularly when dealing with the earlier time
period of the Middle Pleistocene;

there are numerous Middle Pleistocene lithic
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assemblages, some resulting from excavations but few from in situ sites, and
many from surface collections made by both archaeologists and amateurs. Dating
for these assemblages is based on the relative chronology of terrace sequences and
on typology (dating is discussed in greater detail in Chapter 3). At first glance,
therefore, it would seem that Iberia is not a good area to choose for the purposes of
the present thesis.

This is not necessarily correct.

Aspects of stone tool

manufacture which are affected by raw material should be visible on artefacts,
irrespective of the time period or location of those artefacts. Therefore securely
dated and provenanced material is not essential, although it would, of course, have
facilitated a more in depth comparative study than has been possible here.
As mentioned above a large body of Middle Pleistocene, mainly quartzite artefacts,
has been recovered from the Spanish Meseta and Central Portugal. The presence
of so many assemblages within a well defined region, drained by many of the same
large rivers, lends a certain homogeneity to the assemblages under study, and will,
it is hoped, enable any variability within the region to be more easily determined
(fig. 2.1). Moreover, it facilitates the practical aspects of research, in that transport
to and within the regions poses few problems, the longest journey involving an
overnight train ride. The assemblages studied here come from systematic surface
collections, private surface collections and controlled excavations. Assemblages
solely in quartzite, in quartzite and other stone, and almost entirely in flint have
been studied to determine variability between assemblages of like raw material,
and those of different raw materials.

The predominantly flint assemblage of

Oxigeno was included to see if any striking differences became apparent which
might be linked to raw material use.
Assemblages from different time periods of the M iddle Pleistocene, more
specifically the Acheulian, have been studied to see if there are any attributes
which are constant throughout time and which may be related to the raw material
exploited.

As mentioned above, all the dating is relative, so that while an

assemblage cannot be given a specific date in years it can be seen to be younger or
older than another.
In this way it is hoped to get a spatial and temporal view of the use of quartzite in
the Lower Palaeolithic of the Spanish Meseta and Central Portugal.
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2.3 Technological analyses
Five assemblages were chosen for the technological study; Pinedo, El Sartalejo,
Porzuna and Oxigeno in the Spanish Meseta and Milharôs in central Portugal (fig.
2.1). Fine-grained quartzite forms the basis for the assemblages from El Sartalejo,
Porzuna and Milharôs. Flint and quartzite, but predominantly coarse-grained
quartzite, were exploited at Pinedo, and flint and quartzite, but predominantly flint,
were exploited at Oxigeno. Pinedo has been assigned to the Early Acheulian, El
Sartalejo to the Middle Acheulian and Porzuna, Oxigeno and Milharôs to the Late
Acheulian. In this way it was hoped that variability in stone type and texture, in
time and geographical area could be assessed in light of the main aims of the
thesis.
The artefacts from Pinedo and Milharôs were the result of controlled excavation,
those from El Sartalejo from an unbiased, systematic surface collection over a twoweek period, the artefacts from Porzuna are surface collections by three private
individuals, and those from Oxigeno are supervised, surface collections undertaken
by the Seminario de Histôria Primitiva del Hombre and the Instituto Arqueolôgico
Municipal de Madrid. Apart from Milharôs, with an assemblage of 330 pieces, the
other assemblages consisted of more than 2500 artefacts.
Time made the study of all the assemblages in their entirety impractical.
Unifaces/bifaces, flake tools and cores were studied in detail as it was felt that
these types adequately cover the range of techniques involved in the manufacture of
a variety of artefact types:

flake production, flake modification and large tool

production. In addition, these three categories commonly form an important part of
Acheulian assemblages. Flake cleavers and trihedrals were not studied with the
unifaces/bifaces because of time limits and because they usually form a smaller
group than the uniface/biface group in an assemblage. Furthermore, all the flake
cleavers from Pinedo had been stolen from the excavation site and could not have
been incorporated in the study. A random sample of approximately 200 of each
artefact category was made from the more extensive assemblages (Porzuna and
Oxigeno), while the Milharôs assemblage was small enough to allow study of all
the artefacts within each category. There were fewer than 200 of each type in the
Pinedo material, housed in the Museo de Santa Cruz, all of which were studied.
However, the assemblage from El Sartalejo was considered in its entirety in order
to assess the effect of large, quartzite cobbles on all aspects of stone modification.
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Fig. 2.1 Map of the sites included in the technological and typological study
1. Puig d"En Roca
2. Banugues
3. Gandaras de Budino
5. La Maya
6. Atapuerca
7. San Quirce de Rio Pisuerga
9. Oxigeno
10. Aridos
11. Pinedo
13. Porzuna
14. Albalâ
15. El Martinete
17. S. M. del Guadiana IS.Solanadel Zamborino
20. Milharôs
21. Gruta do Almoda
22. Monte Famaco
23/24/25. Q2a/Quinto do Cônego/Santa Maria I
26. Lis Minho Littoral
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4. Gaiisancho
8. Torralba and Ambrona
12. El Sartalejo
16. Laguna Blanca
19. El Aculadero
27. El Sotillo

2.4 Typological analyses
The form and size, nature and fracture properties of quartzite may influence the
artificial ordering of artefacts into types. Archaeological stone artefacts fall into a
number of recurrent categories some of which are seen as indicating more advanced
techniques of working than others. The utilization of such types, more specifically
the Bordes typological system, is widespread in Iberia and has often served as a
criterion for the chronological ordering of assemblages. I felt that a typological
study would reveal any significant absences, should there be any, of tool types
associated with the Acheulian as well as any differences between areas which
might be associated with the type o f stone exploited. Additionally, such an
analysis, undertaken with raw material in mind, might shed light on the viability of
using typology as a chronological marker in the Acheulian. The typological study
involved the analyses of eighteen Middle Pleistocene assemblages in quartzite,
most of which come from the Spanish Meseta and Central Portugal (fig. 2.1).
These assemblages, which include four of the five assemblages used in the
technological study here, come from excavations, systematic collections and surface
collections and are well documented in the literature. The typological analyses
were based solely on these literary sources.

2.5 Research procedures
The technological study was done in Spain, at those museums in which the
artefacts were stored: Museo de Arqueologia Nacional in Madrid, Museo de
Ciudad Real in Ciudad Real, Museo de Santa Cruz in Toledo, Museo de Salamanca
in Salamanca and Museu Nacional de Arqueologia in Lisbon. In each of these I had
a room in which to work, and although I did not always have access to the area in
which the artefacts were stored e.g. in Madrid, I was always cordially received and
helped greatly by the Museum curators and staff. In all I made three trips to Spain
during the course of my study. The first was undertaken in order to judge the
feasibility of studying Spanish materials, and to collect pertinent literature. Study
of the materials occurred during the second two, more protracted trips. The
typological study was done England, using the the literature obtained in Spain and
that available at the Institute of Archaeology library in London.
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PART II: OBSERVATIONS AND DEFINITIONS
2.6 Choice of observations
The aim of the thesis is to attempt to distinguish the effect of raw material on lithic
production in the Middle Pleistocene of the Iberian Peninsula. It is proposed that
the form and size of the raw material, in the present case predominantly quartzite
pebbles and cobbles, the nature of the material (homogeneity, grain size, hardness
and fracture properties) and availability might affect stone tool manufacture. It was
necessary therefore to look at the characteristics of the assemblage which would
best give information on these aspects of the raw material.
There is a wealth of primarily non-flint lithic assemblages in East Africa, North
Africa, the Levant, Southern Africa, as well as in Iberia itself, which have been
studied in the last 25 years. Detailed descriptions of the methodology used in the
treatment of the lithic artefacts provide an excellent base from which to consider
and assess the different, or not so different approaches to lithic analyses
(Kleindienst 1962; Leakey 1971; Clark and Kleindienst 1974; Isaac 1977; Tavoso
1978; Querol and Santonja 1979; Roche 1980; Goren 1981; Villa 1983; Raposo et
al.. 1985a). Detailed metrical, typological, morphological, attribute and statistical
analyses are used in greater and lesser degrees by all these researchers.

The

typological analyses placed artefacts into particular categories e.g. heavy duty
tools, light duty tools which were further divided into smaller categories handaxe,
chopper, scraper and so forth. As mentioned earlier, the Bordes typological system
has been widely adopted by Spanish and Portuguese researchers; although I am
well aware of its potential problems when dealing with non-flint stone (discussed in
Chapter I) I have used the same system here to facilitate general comparative
studies within the Iberian Peninsula.
Goren {op cit.) and Villa {op cit.) were interested in raw material exploitation and
both worked on assemblages with a mixture of raw materials. Their analyses of
appropriate m orphological and technological attributes were successful in
highlighting aspects of raw material use. The present study is primarily based on a
combination of some of the metrical, morphological and technological attributes,
employed by Goren and Villa, and to a lesser extent on typological classification.
However, I felt that in many cases an unneccessarily large number of attributes
were considered and decided to reduce these where possible to those which were
pertinent to the hypotheses proposed in the study.

In order to assess which

attributes might most clearly indicate aspects of raw material relating to technology
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and typology, it is necessary to consider them in the light of the hypotheses
presented in Chapter I.
Form and size
A number of observations may help to indicate the original form of the artefact. Of
course the type of blank used can be indicative in itself, if it is a pebble, or primary
flake. Cortex, too, can also suggest original blank form, especially if substantial
amounts remain on the artefact.
The number of visible flake scars on unifaces/bifaces and cores may not greatly
modify the original matrix, especially if invasive flake removals are uncommon.
Flaking may also be impeded by the abrupt termination of a removal causing step
fractures, so restricting modification. The extent of flaking and number of step
fractures on unifaces/bifaces will have an effect on the widthithickness and
length:width ratios, both of which may reflect the original form and size.
The basic measurements of length, width, thickness and their ratios, as well as
weight give some indication of size. O f course these show the size of the final
artefact and not of the blank, but they indicate the larger than' nature of the original
blank; this may be of more help with the larger rather than the smaller pieces.
Grain size
Coarse-grained material can limit the amount of modification on all categories of
artefact types. This may be seen in the number of flake scars, invasive scars, step
fractures, and consequently cortex present on the large tools. One may also see a
lack of symmetry in pieces which have been only slightly modified. Additionally,
the use of soft hammer is less likely to have been used on coarse-grained material.
The limiting effect of coarse-grained material may be seen in flake tools by a
tendency to use the cortical surface of the pebble as a striking platform, a reliance
on simple retouch techniques and the infrequent use of techniques which require a
specific control over the material, such as the Levallois technique.
Signs of human involvement in the manufacture of the pieces such as the presence
of a bulb of percussion, percussion point, percussion ripples and lines may be
difficult to distinguish. Whereas this may not pose a problem for modified pieces, it
may hamper the recognition of humanly struck, but unretouched, flakes.
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Conversely, the above observations applying to coarse-grained material may be
reversed on a fine-grained material
Raw material homogeneity.
The presence of flaws and/or internal changes in the structure of the material may
affect modification of pieces in much the same manner as coarse-grained and fine
grained material.

Consequently observations such as presence of cortex, flake

scars, step fractures, width:thickness ratios, symmetry of the piece, use of soft
hammer, platform type, retouch observations and degree of core exploitation can
can provide the révélant information.
Hardness
The same observations as those for raw material homogeneity may also indicate
the effect of the hardness of the stone. A fine-grained, hard material may flake well,
but the initial removal can be difficult to break and the direction of removals may be
difficult to control. As a result modification may be reduced, and some techniques
(e.g. Levallois) may be more difficult to accomplish.
Fracture mechanics
As mentioned earlier, the conchoidal fracture pattern in quartzite is not as
pronounced as in flint. Grain size, homogeneity and hardness affect the fracture
pattern and the signs it leaves on the artefact (bulb of percussion, bulbar scar,
percussion lines).

They should be clear in fine-grained, homogenous material.

However, coarser-grained and flawed material may cause the fracture patterns to
change and often terminate abruptly.

In such quartzites, signs of conchoidal

fracture can be more difficult to distinguish.
Availability o f material
When raw material is abundantly available, one may expect to find less intensively
worked pieces. Degree of working may be suggested by the number of flake scars,
presence of cortex, size attributes, retouch techniques, striking platform techniques
and degree of exploitation.
The observations were chosen primarily to provide information on the effect, if any,
of the raw material on lithic production. However, one presumes that the artefacts
were made to fulfill a function and that the edge produced plays a vital part in the
functional potential of the piece.

The extent of the potential, functional edge,

whether modified or not in the unifacial/bifacial pieces, and the retouched edge of
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flake tools, can be affected by the nature of the material: long edges might be
expected on artefacts in fine-grained, homogenous material and shorter edges on
poorer material.
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2.7 The technological study: observations
Unifaces/bifaces (fig. 2.2)
The pieces were classified as follows: unifacial, partial biface and bifacial
unifacial:
Modification is confined to one face, part of one face, or to both faces
in which less than 20% of the second face is modified,
partial biface: Modification affecting more than 25% of both faces,
bifacial:
Modification affecting more than 75% of both faces. Those pieces
which are fully worked except for the base are classed as bifaces,
raw material: Type of raw material,
grain size:
Judged by eye
Fine - grains blend together and cannot be distinguished.
Medium - grains can be distinguished but are not pronounced.
Coarse - single grains can be distinguished,
inclusion:
Inclusions or flaws seen in the material,
blank type: Flake, pebble/cobble, other (e.g. fragment, tabular material).
There may be very few pebbles, which in lithological terms are less
than 64mm long. Archaeologically, the term 'pebble' is used to refer
to a rounded, usually fluviatile, stone. Here, the term pebble/cobble
is often used. The term pebble refers to smaller pieces, generally
less than 80mm long or thereabouts.
% cortex:
Cortex refers to the outer, original surface of the lithic raw material.
The % cortex remaining on piece - less than 5%, 5-24%, 25-49%, 5075%, more than 75%. The cortex was calculated for each side
separately and from this for the total surface area.
% modified: This includes any area worked. The bulbar surface of a flake blank
which has not been further modified is not counted. Therefore % of
cortex and % of modification may not necessarily correlate. Less
than 5%, 5-24%, 25-49%, 50-75%, more than 75%.
no. of flake scars:
Flake scars visible on the finished piece. This is an approximation
as it is not always possible to clearly distinguish all the flake scars.
Scars less than 20mm long were not counted,
no. of invasive flake scars:
Flake scars which reach or pass the mid axis of the piece,
no. of step fractures:
Flake scars which terminate abruptly at approximately a right angle
to the direction of percussion.
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edge shape:

The shape of the edge formed between the intersecting faces:

edge form:

sinuous, curved, straight,
The form of the edge from a frontal view: convex, concave, straight,

symmetry:

The symmetry of piece as seen face on.

soft hammer: Signs of soft hammer- shallow invasive flaking, edge trimming to
straighten edges, small refining removals,
secondary retouch:
Retouch at the edges of the piece in order to finish, refine or
straighten the edges,
type:

The biface forms according to Bordes 1962 (fig. 2.6).

Measurements
Measurements were not taken within a rectangle.

Length width and thickness

were taken in mm to the nearest mm.
length:

Taken along the morphological axis of the piece,

width:

Taken at the widest area with reference to the morphological axis,

thickness:

Taken at the thickest area of the piece,

position of maximum thickness:
At mid-point, below mid-point or above mid-point of the piece,
weight:

To the nearest gram, taken on a digital, kitchen scales,

length of the perimeter:
The outline of a piece was traced on paper and measured with map
measure.
length of potential functional cutting edge:
The potential functional edge includes all areas of the edge, whether
modified or not, which provide a sharp, cutting edge. Areas which
are thick and with obtuse angles, and areas which are naturally
rounded are not considered functional, although it is understood that
thick areas may be used for functions other than cutting. The efficacy
of the edge must be judged from the point of view of sharpness at
time of use; rolled or blunted pieces may be considered functional as
they would have been sharp at one time.
^

W:Th ratio:

W:Th ratio to judge the thickness of piece according to Bordes
criteria: W:Tl^atio greater than 2.35 indicates a thin piece.

V

L:W ratio:

L:W ratio^ to judge length according to Bordes' criteria: L:W greater
than 1.6 indicates a long piece.

% of potential functional edge:
The potential functional edge as a percentage of the perimeter.
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% invasive scars:
The number of invasive scars as a percentage of the total flake scars.
% step fractures:
The number of step fractures as a percentage of the total flake scars.
Flake tools (fig. 2.3)
Flake tools are those artefacts which are made on removals from a larger piece of
stone, in the present case usually flakes, and on which one or more edges has been
retouched.

In addition to raw material, grain size, inclusions and cortex, the

following observations were taken:
blank type:

Flake - the length is less than twice the width.
Blade - the length is equal to, or greater than twice the width.
Pointed- the straight lateral edges converge in a point.
Other - any piece which does not fit into the above types,

fracture:

Tool on broken (fractured) blank.

planform:

Shape of blank after Clark and Kleindeinst 1974:

Note that side and

end shapes are not measured within a rectangle.
Side (irregular side-struck) - irregularly shaped flake in which the
width is greater than the length. Termed 'side' or 'side-struck' in text.
End (irregular end-struck)- irregularly shaped flake in which the
length is greater than the width. Termed 'end' or 'end-struck' in text.
Short triangle - the length is less than twice the width.
Long triangle - the length is at least twice as long as the width.
Short quadrangular - the length and width are roughly equal and form
a square.
Long quadrangular - the length is as least twice as long as the width.
Oval - the flake is a short oval or elliptical in shape and includes
those flakes in which most, but not all of the perimeter is oval or
elliptical.
Levallois/non-Levallois:
Made using the Levallois technique,
striking platform:
The striking platform refers to that area of the flake which has been
struck to detach the flake from the core. It needs to be strong to
sustain the force of the blow. Platforms may be strengthened by
removing small faceting flakes. Faceting of platforms may also aid in
controlling the direction of the removal. Platform preparation
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suggests a stage of planning and foresight on the part of the knapper.
Unprepared platforms may not necessarily mean ad hoc knapping but,
on the contrary, an understanding of what needs to be done to the
stone in order to achieve a successful removal.
Cortical - cortex covers more than 75% of the platform.
Plain - a platform comprising one facet (unifaceted)
Faceted - a platform comprising more than two facets.
Dihedral - a platform of two facets.
Other. - any platform which is not included above, and those which
are not

visible,

percussion point: Present / absent,
bulb:

Present / absent,

bulbar scar:

Present / absent,

percussion ripples:
Present / absent,
no. of retouched edges:
One, two or more than two.
edge morphology:
Straight / convex / concave / notch /denticulate,
retouch type: Simple - a series of single removals which may occur in a regular or
irregular pattern along the edge of the piece.
Scalar - removals which form a scalar pattern, including Quina-type
retouch.
Parallel - removals are roughly parallel, mainly laminar, but some
shorter removals are included.
Semi-parallel - removals which do not fit the parallel category, but
which have some parallel removals,
retouch direction: Following Tixier et al. 1980.
Direct - retouch affecting the dorsal surface of the piece.
Inverse - retouch affecting the ventral surface of the piece.
Alternating - retouch which affects the ventral surface and the dorsal
surface alternately along the same edge.
Alternate - retouch which affects the dorsal surface of one edge and
the ventral surface of a second edge.
Bifacial - retouch which affects both the dorsal and ventral surface of
one edge simultaneously,
retouch distribution:
Continuous on one edge - retouch along more than 75% of one edge.
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Continuous on two edges - retouch along more than 75% of two
edges.
Partial on one edge - retouch which affects part one edge.
Partial on two edges, - retouch which affects part of two edges.
Discontinuous. - retouch which affects part of an edge, but which is
not continuous.
retouch &xtcni:Short - removals which do not extend beyond a distance one-third of
the area between the edge and mid axis of the piece.
Long - removals which do not reach the mid axis but cover a distance
greater than one third beyond the edge.
Invasive - removals which extend beyond the mid-axis of the piece,
but do not cover any entire surface.
Covering - removals which cover one entire surface,
type:

Typological classification according to Bordes 1962 (fig. 2.5).

M easurements
Length, width and thickness are taken in mm to the nearest mm and are not taken
within a rectangle.
length:

Taken along the axis which passes through the bulb,

width:

Taken at widest areaof the piece,

thickness:

Taken at thickest area excluding the bulbar area,

weight:

Taken with digital kitchen scales to the nearest gram,

perimeter:

Taken by outlining the tool on paper and using a map measure to
measure the length of the outline,

length of retouched edge:
The retouched edge is marked on the tool outline and measured with
a map measure,
platform length:
Measured, using calipers, between the intersection of each end of the
platform with the lateral edges,
platform width:
Taken, using calipers, at the widest part of platform.
L:W ratio:
L:W ratio of the striking platform:
% of retouched edge:
The retouched edge as a percentage of the perimeter.
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Cores
Cores are those pieces which have been primarily exploited for the production of
flakes. Raw material, grain, inclusions, % cortex are taken as for the other artefact
types,
core type:
Irregular - without any clear pattern of removals.
Regular - a clear pattern of removals is indicated (e.g. from one ridge,
alternate ridges, opposite ridges).
Centripetal - with removals directed towards the centre from the
periphery. These are divided into four further categories - fully
centripetal on one or two faces, and partially centripetal on one or
two faces.
Levallois, Levai lois-like - peripheral preparation for the removal of a
Levallois flake. This category also includes cores which have
removals similar to Levallois but which cannot be definitely
described as Levallois as the core preparation may not be clear.
Other -cores which do not fit into any of the above and cores with
only one removal,
degree of exploitation.
Little - with few removals and in which many more flakes of a
similar size to those which have been removed could have been
obtained from the pebble.
Medium - with some removals but in which at least two more flakes
of a similar size could have been obtained from the pebble but have
not.
Exhausted - when one or no further flakes could have been removed
following the same pattern of removal and size of removal indicated
in the core. A core may be considered ’exhausted’ although it could
be worked further, but not in the same manner as is evident on the
core. Many exhausted cores are cobbles which could produce further
flakes, but not of the size of those which have already been removed.
Measurements

(fig. 2.4)

Length and width were measured in mm to the nearest mm. The thickness was not
taken as often it is difficult to distinguish between thickness and width.
length:

Taken along the longest part of the core.

width:

Taken at the widest part of the core.

length of the largest scar or part of a scar:
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Taken along the axis of percussion,
width of the largest scar or part of a scar:
Taken at the widest point,
weight:

Taken with a kitchen scales for the smaller cores, and a bathroom
scales for the heavier ones. Weighed in grams to the nearest gram.

Note on flaking angles
The angle of flaking on large pieces and the retouch angle on flake tools is often
noted in technological reports.

I had begun to take the flaking angle, angle of

retouch and platform angle but found it extremely difficult, if not impossible to be
sure to have taken the correct angle.

In addition I felt that the convexity of

quartzite pebbles made taking the flaking angle on unifaces/bifaces impossible to
achieve with accuracy.

Further questions arose as to where to take the

measurement. There were often numerous areas in which an angle could have been
taken; I felt that to take all of them and then work out a mean angle provided no
meaningful information as the differences between some were quite large. I came
to the conclusion that these measurements could not be accepted with confidence
so I have omitted them here.

2.8 Further observations taken for the El Sartalejo assemblage.
I had the opportunity to look at the assemblage from El Sartalejo in its entirety.
There were over 2500 artefacts in the assemblage which made it possible to study
from a practical point of view. More importantly, the assemblage had not been
previously studied and because the quartzite cobbles from which the artefacts are
made are particularly large, it made the study of the entire assemblage especially
interesting in light of the present thesis. I could look at the effect of a particular
type and size of raw material on a reasonably complete assemblage. The
observations for the flake tools, cores and unifaces are the same. The following
observations are those made on the additional classes of artefacts.
All artefacts
signs of rolling: Indications of rolling and abrasion - present / absent,
provenance : The survey area was divided into sections A, B, C, D, E.
Unretouched flakes and irregularly retouched flakes
Most of the observations are the same as those taken for flake tools; inclusion or
flaws in the raw material, presence of cortex, presence or absence of a bulb,
percussion lines, Siret or flexion fractures (the first is a fracture occurring when a

54

flake fractures at right angles to the axis of percussion, the second is a fracture of a
flake roughly parallel to the bulb), striking platform, flake shape, length, width,
thickness, weight, platform length, platform width, L:W ratio, platform
lengthiplatform width ratio.
Flake Cleavers
A cleaver is made on a flake, on which the lateral sides may be retouched or not,
but on which one edge, usually that opposite the striking platform has not been
retouched.

Many of the observations are the same as those made for

unifaces/bifaces: signs of rolling, grain, inclusion, % cortex, number of visible flake
scars, number and % of invasive scars, number and % of step fractures, % functional
edge, tool symmetry, signs of soft hammer. Platform preparation, retouch direction,
retouch type and % of retouched edge are as with flake tools.

In addition the

following observations were made.
bulb/platform: Present / absent - bulb is considered removed if part of it has
been removed,
form of cleaver edge:
The cleaver edge is the unretouched edge which is between the
unretouched or retouched lateral sides. It is often the unretouched
edge opposite the striking platform. It is usually quite distinct,
although there may be times when the edge grades into the one or
both lateral sides.
Convex / concave / straight / sinuous,
form of lateral edges:
Convex / concave / straight / sinuous,
section:

Plano-convex / symmetrical biconvex / asymmetrical biconvex
/trapezoidal / rhomboidal / triangular / convex-concave / irregular

area affected by retouch:
<5% / 6-24% / 26-49% / 50-75% / >75%.
retouch location:
Left lateral / right lateral / total,
cleaver edge used:
Small fractures along the edge indicative of possible use.
cleaver edge retouched:
Yes/no.
type:

According to Tixier 1956 (fig. 2.7).
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Measurements

(fig. 2.4)

Measurements are not taken within a rectangle. Taken in mm to the nearest mm.
length:

Taken along the morphological axis of the piece.

width:

Taken at the widest area with reference to the morphological axis.

thickness:

Taken at the thickest area of the piece.

weight:

To the nearest gram, taken on a digital, kitchen scales.

length of the perimeter:
The outline of a piece was traced on paper and measured with a map
measure,
length of the cleaver edge:
The cleaver edge was marked on the outline of the perimeter and
measured with a map measure,
length of the retouched edge:
The retouched edge/edges were marked on the outline of the
perimeter and measured with a map measure,
length of potential functional cutting edge:
The potential functional edge includes all areas of the edge, whether
modified or not, which provide a sharp, cutting edge. The potential
edge was marked on the outline of the perimeter and measured with
a map measure.
weight:

Taken with digital kitchen scales, grams to the nearest gram.

L:W ratio:
W:Th ratio:
Platform length: platform width ratio:
% invasive flake scars:
Invasive scars as a percentage of total flake scars.
% step fractures:
Step fractures as a percentage of total flake scars.
Trihedrals
Trihedrals are large tools with three distinct faces which converge to form an
elongated area, often pointed. The following observations are the same as those
made for unifaces/bifaces, cleavers and flake tools: degree of rolling, zone, grain,
inclusion, blank type, % cortex, % knapped, number of scars, number of step
fractures, % invasive scars, % step fractures, retouch type, retouch direction,
retouch distribution, base configuration, edge shape: as for flake tools, bifaces and
cleavers. Length, width, thickness and weight are lukcn as for bifaces
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section of tip:

Trihedral / trapezoidal / other,

no. of directions knapped on each face:
Direction of removals on each face, may come from one edge or both,
one /two.
Pebble tools
In this thesis, the term 'pebble tools' has been used in preference to
choppers/chopping tools to indicate the fact that the pieces are made primarily on
pebbles or cobbles. For such purposes the term 'pebbles' includes 'cobbles'.
The following observations are the same as for unifaces/bifaces: degree of rolling
zone, grain, inclusion, % cortex, % knapped, number of scars, number of step
fractures, % step fractures, perimeter, functional edge, % functional edge, length,
width, thickness,weight, width: thickness ratio, length:width ratio.
no. of edges worked:
One / two.
edge shape:

Convex / concave / curved / sinuous / straight,

fracture:

Present / absent.

blank:

Cobble / cobble fragment / split cobble / other.

2. 8. The typological study: observations
The typological study was based entirely on published sources. Where it can be
determined the following observations were made:
Raw material
Total number of pieces in the assemblage.
The number of unretouched flakes.
The percentage of unretouched flakes in the assemblage.
The number of flakes with cortex, irrespective of the amount of cortex.
The percentage of cortical flakes in the assemblage.
The number of tools in the assemblage. This includes pebble tools, bifacial tools,
Levallois flakes, unretouched blades, but not cores.
The percentage of tools in the assemblage.
The number of Levallois cores.
The number of discoidal cores, including centripetal cores.
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The number of flake tools, Bordes’ numbers 1 - 63, but excluding numbers 59-61
(choppers and chopping tools).
The percentage of flake tools in the assemblage.
The number of scrapers (Hordes' numbers 9-29) among the flake tools.
The percentage of scrapers among the flake tools.
The number of Levallois pieces among the flake tools.
The percentage of Levallois in the assemblage and the flake tools.
The number of pebble tools.
The percentage of pebble tools in the assemblage.
The number of bifacial tools including bifaces, partial bifaces, flake cleavers,
trihedrals, picks, discs.
The percentage of bifacial tools in the assemblage.
The percentage of the assemblage of bifaces, cleavers and trihedrals, each
assessed separately.
The percentage of the bifacial element of bifaces, cleavers and trihedrals, each
assessed separately.
The typological classification of flake tools and bifaces according to the Hordes
typology.
The typological classification of flake cleavers according to the Tixier typology.
Other information which may have been given such as platform preparation, blank
type and information on the raw material.
2.10 The Hordes and Tixier typological lists (Hordes 1961, 1972).
These types are described and illustrated in Hordes 1961.
Flake tools (fig. 2.5)
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16

Typical Levallois flake
Atypical Levallois flake
Levallois point
Retouched levallois point
Pseudo-Levallois point
Mousterian point
Elongated Mousterian point
Limace
Single straight side scraper
Single convex side scraper
Single concave side scraper
Double straight side scraper
Double straight/convex side scraper
Double straight/concave side scraper
Double convex side scraper
Double concave side scraper
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17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63

Double convex/concave side scraper
Convergent straight side scraper
Convergent convex side scraper
Convergent concave side scraper
Offset (déjeté) side scraper
Straight transverse scraper
Convex transverse scraper
Concave transverse scraper
Scraper with retouch on the ventral face (inverse retouch)
Scraper with abrupt retouch
Scraper with thinned back
Scraper with bifacial retouch
Scraper with alternate retouch
Typical endscraper
Atypical endscraper
Typical burin
Atypical burin
Typical piercer/borer
Atypical piercer/borer
Typical backed knife
Atypical backed knife
Naturally backed knife
Raclette
Truncated flake
Mousterian tranchet
Notch
Denticulate
Alternate retouched beaks
Piece with retouch on the ventral face (inverse retouch)
Piece with abrupt retouch (thick)
Piece with abrupt retouch (thin)
Piece with alternate retouch (thick)
Piece with alternate retouch (thin)
Piece with bifacial retouch
Tayac point
Notched triangle
Pseudo-microburins
End notched piece
Hachoir
Pushplane
Tanged point
Tanged tool
Chopper
Inverse chopper
Chopping tool
Miscellaneous
Bifacial leaf-shaped point

Bifaces (fig. 2.6)
1 Lanceolate
2 Ficron
3 Micoquian

59

4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21

Triangular
Elongated triangular
Cordiform
Elongated cordiform
Subcordiform
Oval
Amygdaloid
Discoid
Limande
Bifacial cleaver
Flake cleaver
Lageniform (bottle-shaped)
Lozenge-shaped
Naviform
Nucleiform
Miscellaneous
Partial
Abbevillian

Cleaver Types (Tixier 1957; Santonja and Pérez-Gonzâlez 1984) (fig. 2.7)
0
1

2.
3.
4.

5.
6.

Proto-cleaver: The cleaver edge is not prepared but is formed by the
intersection of the cortical and ventral faces of the flake.
Cleaver made on a flake from a pebble. Cleaver edge is prepared by a
removal prior to that of the cleaver flake. The removal of the cleaver flake
intersects the first flake scar. There are therefore two directions of
percussion.
Cleaver made on a flake struck from an unprepared core. The cleaver is then
further shaped by lateral retouch. There is a variation in the direction of
percussion in relation to the morphological axis of the cleaver.
Cleaver made on a Levallois flake.
Cleaver made on a Levallois flake using the Tabelbalat-Tachenghit technique
in which the cleaver shape is pre-determined in the preparation of the core
prior to flake removal. This technique has not been found outside of North
Africa.
Cleaver with invasive bifacial retouch.
Cleaver on a flake with two bulbs (Kombewa), one on each face of the flake.

2.11 Conclusion
In this Chapter I have described the method followed in the study of materials for
the present thesis. My purpose in presenting a detailed explanation of the method
is twofold: to facilitate the reading of the thesis, and to allow for further studies
along the same lines, should anyone wish to undertake them. I have presented the
method at this point in the thesis, rather than immediately before the reports on the
typological and technological studies, as some of the terms are used in Chapter 3,
in the description and setting of the archaeological context for the study.
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Fig. 2.2. Uniface/biface observations
Facial characteristics; a, b, c, unifacial; d,e, partial biface; f, g, biface
Invasive flake scars: h
Edge shzqx: i, sinuous; j, curved; k, straight
Edge form: 1, convex; m, concave; n, straight
Measurements: o, length, width and thickness; p, perimeter; q, potential functional edge
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Fig. 2.3. Flake tool observations
1 - Blank type: a, flake; b, blade; c, pointed
2 - Planform: d, irregular side; e, irregular end; f, short triangle; g, long triangle; h, short
quadrangular; i, long quadrangular; j, oval/elliptical
3 - Striking platform: k, cortical; 1, plain; m, faceted; n, dihedral
4 - Retouch type: o, simple; p, scalar; q, parallel; r, semi-parallel
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Fig. 2.3 con t.. Flake tool observations
5 - Retouch direction: s, direct; t, inverse; u, alternating; v, alternate; w, bifacial
6 - Retouch distribution: x, continuous on one edge; y, continuous on two edges; z, partial on one edge;
aa, partial on two edges; bb, discontinuous
7 - Retouch extent: cc, short; dd, long; ee, invasive; ff, covering
8 - Flake tool measurements: a, length, width and thickness of tool; b, platform length and width;
c, length of retouched edge
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Fig.2.4. Core and flake cleaver measurements
1 - Core length and width
2 - Core scar length and width
3 - Cleaver, length of poimeter; 4 - length of cleaver edge; 5 - length of retouched edge; 6 - length of
potential functional edge
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Fig. 2.5 Examples o f some of Bordes' flake tool types (numbers refer to the Bordes
number) (After Bordes 1961)
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Fig. 2.5 con't.

Examples of some of Bordes' flake tool types (numbers refer to the

Bordes number) (After Bordes 1961)
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Fig. 2.6. Examples of Bordes' biface types (numbers refer to the Bordes number)
(After Hordes 1961)
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Fig. 2.6 con't. Examples of Bordes' biface types (numbers refer to the Bordes number)
(After Hordes 1961)
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Fig. 2.6 con't. Examples of Bordes' biface types (numbers refer to the Bordes number)
(After Hordes 1961)

69

2

0

7
t

Fig. 2.7. The Tixier classification of flake cleavers (after Bordes 1961 and Santonja and Pérez
Gonzâlez 1984)
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CHAPTER 3
THE EXPLOITATION OF NON-FLINT CHIPPED STONE IN THE
MIDDLE PLEISTOCENE: THE IBERIAN PENINSULA AND ITS
NEAREST NEIGHBOURS, SOUTHERN FRANCE AND NORTH AFRICA

3.1 Introduction
Parti SPAIN
3.2 Dating
3.3 Catalonia: Puig d"En Roca
3.4 Asturias: Banugues
3.5 Galicia: Gandaras de Budino
3.6 Northern Meseta
3.7 Northern Meseta: Galisancho
3.8 Northern Meseta: La Maya
3.9 Northern Meseta: Atapuerca
3.10 Northern Meseta: Torralba and Ambrona
3.11 Northern Meseta: San Quirce de Rio Pisuerga
3.12 Madrid region
3.13 Madrid region: Aridos
3.14 Southern Meseta: Guadiana Valley
3.15 Southern Meseta: Albalâ
3.16 Southern Meseta: El Martinete
3.17 Southern Meseta: Laguna Blanca and
Santa Marla del Guadiana
3.18 Southern Meseta: El Sotillo
3.19 Guadix Dep'essicHi: Solana de Zamborino
3.20 Cadiz: El Aculadero
3.21 Spain: conclusion

Partn PORTUGAL
3.22 Introduction
3.23 The Minho Littoral
3.24 Lis Valley
3.25 Lis Valley: Q2a
3.23 Lis Valley: Quinto de Conego
3.24 Lis Valley: Santa Maria
3.25 Tagus Valley: Monte Famaco
3.26 Gruta do Almonda
3.27 Portugal: conclusion
Part m
3.28
3.29
3.30
3.31
3.32
3.33

SOUTHERN FRANCE AND
NORTH AFRICA
Introduction
Southern France: Tam and Garonne
North Africa: Morocco
North Africa: Algeria
North Africa: Libya
General conclusion

3.1 Introduction
During M iddle Pleistocene times occupation of the Iberian Peninsula was
widespread; sites have been found throughout the region. They are predominantly
open air occurrences associated with the main river valley networks (fig. 3.1).
Stone tools were made from a variety of rocks but the raw material exploited for
their manufacture was dependent on the local lithology. The most common
materials used in the Acheulian were quartzite, flint and quartz. Neogene deposits
of flint are readily available in the Manzanares and Jarama river valleys in the
centre of Spain, close to Madrid, and along the coastal areas around Lisbon but flint
is less common elsewhere in the Peninsula. In most other areas Palaeozoic
quartzite pebbles/cobbles are ubiquituous, were used extensively in Acheulian
times and, to a lesser extent, in later periods. Quartz, too, was quite widely
exploited, particularly so in Catalonia and marginally in other areas.
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1. Puig d F n Roca
5. La Maya
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18. Solana de Zamborino 19. El Aculadero
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4. Galisancho
8. Ambrona and Torralba
12. El Sartalejo
16. Laguna Blanca
20. El Sotillo

Middle Pleistocene occupation in Iberia's nearest neighbours, southern France and
North Africa was also widespread and the exploitation of non-flint stone such as
quartzite, sandstone and various types of limestones was a common occurrence.
Because of space restrictions, I shall limit the description of these sites to those in
which quartzite was used.
The purpose of this chapter is twofold: a) to provide an English speaking audience
with an overview of some of the major Middle Pleistocene sites in Spain and
Portugal where non-flint rocks were exploited for lithic manufacture, and b) to set
the context for the sites under special study (reported in Chapters 4, 5 and 6) so
that they may be more fully appreciated. The sites discussed in this chapter are
those which have been well published and which occur frequently in discussion of
the Middle Pleistocene in Iberia. The focus will be primarily on the lithic component
of each site, except for sites such as Atapuerca and Torralba and Ambrona which
merit a more detailed discussion because of the important role they play in present
day Middle Pleistocene studies. Site and assemblage descriptions are taken from
the available literature and, although I may have seen some of the artefacts and
used some in the typological study, I have only handled those which form part of the
technological study i.e., the material from Pinedo, Porzuna, Milharôs, Oxigeno and
El Sartalejo. These five sites will be described and discussed in Chapters 5 and 6.
See Villa and Santonja (1990) for a more detailed description of additional sites in
Iberia, particularly those with flint dominated assemblages. The Spanish sites will
be presented first, roughly in order of their geographic location from north to south,
followed by the Portuguese sites and then a short description of the southern
French and North African assemblages.

This is a long Chapter which I have

preferred to maintain as three parts of the same Chapter, rather than split into three
separate Chapters, as I feel the regions form part of the same general background
context.

Part I SPAIN
3.2 Dating
Except for the Atapuerca complex of sites (with dates between 700,000 and
120,000 years ago) there are very few absolute dates for the Spanish Lower
palaeolithic. A relative chronology is based on terrace sequences which can at
times be correlated between valleys through additional information on palaeosols
and fauna (Santonja 1981a; Santonja and Villa op cit.). Valley formation during the
Quaternary in the Mesetas resulted in a number of terrace formations which were
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conditioned by tectonics and climate. Perez Gonzalez et al. (1982) propose three
models of terrace formation, clearly explained by Santonja and Villa {op cit., 51):
"The first (as in the Duero and Henares valleys) consists of a sequence of 14 or more stepped
terraces, the first about 150m above the present channel. The terraces are separated by
escarpments of variable height; often two escarpments are higher than the others, thus
generating a sequence of high, middle, and low terraces. The second model (as in the Jarama and
Tagus) involves about 10 terraces, the upper ones being stepped, rock-cut terraces and the middle
and lower ones being complex cut-and-fill terraces. In this model, the upper terraces have a
progressively lower relative height downstream, perhaps due to in-filling of sunken valleys.
The third model (represented by the Guadiana in the central plain o f La Mancha) includes
valleys with a few, low terraces; the highest terrace of the Guadiana is only at +40m."

The formation of palaeosols and the identification of faunal remains (when they are
present) have also aided in providing a relative stratigraphy for terrace formations.
The comparison of lithic assemblages has been used at times to provide a relative
stratigraphy of the terraces within and between valleys, but such a procedure
always needs to be treated with caution.

3.3 Catalonia: Puig d'En Roca
The Puig d'En Roca complex of sites is located on the third 'Kiss' and fourth
'Mindel' terraces of the Ter river, near Girona in North-Eastern Spain. Today it is
perhaps safest to place the sites more generally in the Middle Pleistocene. The
nature of the clay soils in the region is such that no faunal remains have been
preserved. The lithic materials, found in secondary position, are the only remaining
indications of Palaeolithic occupation and are known as a result of surface
collections made between 1972 and 1979 (Canal 1976) and from test trenches,
excavations and surface collection from 1979 to 1985 (Carbonell and Mora 1984,
1985/86; Carbonell et al. 1988).
The lithic artefacts are made primarily from quartz pebbles present in the terraces,
as well as quartzite and porphyry. The industry consists of unretouched flakes,
pebble tools and a few retouched flakes (table 3.1 and fig 3. 2). The following
description of the artefacts is based on the excavated materials from the site of
'Puig d'en Roca Excavation', excavated between 1979-1985 (Carbonell et al. 1988.).
The material was studied using the Logical-Analytical System described in Chapter
I (Carbonell et al. 1983, 1987, 1990, 1992; Carbonell and Mora 1986; Carbonell
1987). I have 'translated' the general categories used by Carbonell et al. (1988) as
unworked pieces {B - bases), unretouched flakes (BP - bases positivas), cores and
core tools (pebble tools, unifacial/bifacial/trifacial tools etc.) (BNIG - bases
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negativas de primera generacion)^ and retouched flakes (BN2G - bases negativas de
segunda generaciôn).
No

% assemblage

unretouched flakes and flake
fragments

824

49%

cores and core tools (unifaces,
bifaces, trihedrals etc.)

557

33%

retouched flakes

297

18%

total

1678

raw material
73%: quartz
12%: quartzite
12%: porphyry
80%: quartz
8%: quartzite
6%: porphyry
85%: quartz
9%: quartzite
2%: porphyry

Table 3.1 Puig d'En Roca Excavation: assemblage compositions (based on Carbonell
et a/. 1988)

The pebbles are more often unifacially rather than bifacially worked; in traditional
terms, choppers are more common than chopping tools and bifacial pieces. These,
and cores form the greater part of the core tool category.

The pattern which

emerges from the industry is one of centripetal flaking to produce short flakes.
Striking platforms arc generally plain and areas of cortex rare; flakes are either non
cortical or partially cortical. Retouch on flakes is simple (43%), abrupt (38%) or flat
(18%), usually marginal, forming a convex edge. Traditional types are difficult to
define because of the fragmentary fracture pattern of the poor quality vein quartz
with the result that fragments are very often used as blanks. The industry would
appear to fall within the traditional Acheulian.

3.4 Asturias: Banugues
Lower Palaeolithic occupation in this area is attested to by the many surface
concentrations of lithic artefacts and isolated pieces found along the coastal areas
and in the main river valleys of central Asturias. The minor valleys may well have
been inhabited but modem survey has been less intense in these areas. Because
of the difficulty in defining 'true' sites, large scale site excavation has not occurred,
although a number of smaller scale test excavations have been undertaken. The
lack of clear and precise stratigraphie sequences for most of the find spots
precludes stratigraphie comparison and dating. As in many areas of Iberia, relative
dating is based on technological and typological factors of the lithic industries
(Rodriguez Asensio 1978, 1980, 1983; Rodriguez Asensio and Flor Asensio 1980).
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Quartzite pebbles play an important role in the Palaeolithic industries in Asturias,
quite simply because of their abundance and the scarcity of flint in the region.
Rodriguez Asensio (1983) believes that the ’archaic’ and ’crude’ aspects of the
quartzite industries are conditioned by the nature and form of the raw material,
which, he claims, influences the type of artefact made and accounts for the numbers
of pebble tools in the assemblages.
Banugues is one of the few sites in Asturias in which limited excavation and
soundings have taken place. It is located on the coast close to Cabo Penas on what
was an ancient estuary. A number of stratigraphie profiles were taken from the
2.5m-3m terrace of the beach from which archaeological materials had eroded.
Stone artefacts were found in three of the eight stratigraphie levels identified. Two
assem blages, a Lower Palaeolithic and a proto-historic Asturian with its
characteristic Asturian pics,

are associated with different levels.

The Lower

Palaeolithic industry, is tentatively placed within the ’Riss/Wiirm’ or early 'Wiirm'
(Rodriguez Asensio 1983).
The industry is characterised by a relative abundance of heavy duty tools (unifaces,
bifaces, flake cleavers, picks), pebble tools and unretouched flakes as well as a few
retouched tools (fig 3. 3). It has been typologically assigned as Late Acheulian.
The following details of the industry are based on a study of surface materials,
primarily from private collections most likely selectively collected, and from the
smaller number of excavated artefacts (Rodriguez Asensio and Flor op cit.;
Rodriguez Asensio 1980, 1983). It seems that despite the differences in collection
procedures and the different archaeological levels in which artefacts were found, the
Lower Palaeolithic pieces are all typologically similar. Nevertheless, the collection
history of the artefacts should be borne in mind when assessing the nature of the
assemblage.
Modification of the pebble blanks is limited; most bifaces retain some of the pebble
cortex, generally at the base. They are thick, although almost half of the flake
cleavers have thickness:width ratios greater than 2.35, most likely the result of
their manufacture on flake blanks. Signs of soft hammer technique are present on
some pieces. Typologically, bifaces tend to be dominated by amygdaloid and short
amygdaloid forms and flake cleavers are mainly Tixier’s type 2 (Tixier 1956).
Levallois flakes are present in both the surface collection and excavated material.
Although the flake tool category is small it appears to be composed mainly of
scrapers, denticulates and notches.
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The numbers of pebble tools in assemblages from the region need to be addressed
with caution. Pebble tools from all periods are found on the Asturian beaches. The
limited working on such pieces makes accurate attribution of age difficult, if not
impossible, at times.

Additionally the large number of pebbles with a single

removal, as well as the numerous cortical flakes may be the result of natural
fracture on the beaches (Rodriguez Asensio and Flor Asensio op cit.).

3.5 Galicia: Gandaras de Budino
This site is on the banks of the Louro river, a tributary of the Mino river in the
tectonic depression of Las Gandaras de Budino, Galicia. As in Asturias, numerous
surface finds indicate Lower Palaeolithic occupation in Galicia; however. Las
Gandaras de Budino was the first site to be excavated (Aguirre 1964). Artefacts
were found in two levels, one of which Aguirre claimed to be in situ. The
representative mature of the lithic assemblage has been questioned, as the
sampling strategy appears to have been selective (Santonja and Villa 1990). The
fracture of the local quartz resulted in a high percentage of quartz fragments, the
'reading' of which is difficult. Indeed it was the problem of determining the humanlystruck from naturally fractured flakes which caused Aguirre to resort to selective
retrieval; only those quartz pieces which were associated with incontestable
artefacts and those which were evident traditional types were collected (Aguirre op
cit., 13)! A second excavation undertaken by Vidal in 1980 (Vidal 1981)
highlighted the stratigraphie complexities and revealed two distinct archaeological
horizons the first in colluvial deposits, the second in fluvial deposits. Both are
Acheulian, the former older than the latter and proposed on typological criteria as
'Middle Acheulian' by Vidal.
The lithic artefacts from the Aguirre in situ excavation were studied by Echaide
(1971) (table 3. 2) and those from the later excavation by Vidal {op cit.) who also
studied a private collection of bifaces, cleavers and pebble tools (1983) (fig. 3.4).
Local vein quartz and quartzite pebbles from the terraces of the Mino river, a few
kilometres away, were exploited. The artefacts studied by Echaide are more often
in quartz (59%) than quartzite (41%) but a differential use of material may be seen
within the assemblage: most of the unifaces and bifaces are in quartzite but quartz
dominates the other typological groups.

Vidal also notes a differential use of

quartzite among the two, distinct assemblages from his excavations: quartz and
rock crystal predominate over poor quality quartzite in one (which consists of
flakes, debris, and small cores), while the second assemblage is dominated by
pebble tools mainly on good quality, fine-grained quartzite.
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no. pieces

%
total

%
large tools

bifaces

39

12

41

% tools
(without
cores)
27

trihedrals and picks

20

6

21

14

flake cleavers

11

3

12

8

pebble tools

26

8

27

18

total large tools

%

30

66

flake tools
cores

49
21

15
7

34

flakes

155

48

total assemblage

321

Table 3.2

Las Gandaras de Budino - Aguirre excavation in situ level: assemblage
com p osition (based on Echaide 1971)

Echaide and Vidal both comment on the 'archaic' appearance of the industry, which
they attribute to the raw material. Large tools (unifaces, bifaces, trihedrals, picks,
flake cleavers and pebble tools) are more common than flake tools in the Echaide
study, most probably reflecting the recovery criteria of the 1963 excavation.
Unifaces and bifaces were more often made on cobble rather than flake blanks, with
traces of cortex present on most pieces, generally at the base of the piece.
Although these pieces are not excessively large (mean length 120mm) some are
more than 180mm long. The use of soft hammer technique can be seen in the
regular edges on some pieces. Most of the unifaces and bifaces, however, have
widthithickness ratios of less than 2.35, making them thick according to Hordes'
criteria. A variety of types are represented.
Flake cleavers are quite common, particularly in the private collection but this is
likely the result of selective collection. 'Proto-cleavers' (Tixier's type 0) on fully, or
almost fully cortical flakes are by far the most common type present.
Flakes in the Echaide study are in both quartz and quartzite. Side-struck flakes are
slightly more common than end-struck flakes. Striking platforms tend to be either
cortical or plain, although some faceted and dihedral platforms are represented.
There is however no indication of the Levallois technique. The flake tools are
typologically dominated by piercers and scrapers although it should be noted that
10 of the 16 piercers are atypical'.
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Although a number of cores in the Echaide study are globular she mentions the
presence of discoidal and oval cores. Discoidal cores are the more common type
from Vidal's excavation.

3.6 The Northern Meseta
There are numerous sites along the Duero river and its tributaries (fig. 3.1). Most
sites are on fluvial terraces but some are situated in open valleys, often in a
narrowing of the valley, and others are to be found above the fluvial terraces.
Quartzite pebbles in particular are abundant in the area, but quartz is also found in
places (Santonja and Pérez-Gonzâlez 1984; Santonja 1981a, 1981b). The
Atapuerca sites are in a karstic system and Torralba and Ambrona are associated
with lacustrine deposits (Santonja and Villa 1990).
Most sites are open-air occurrences, some with a few isolated finds and others
with sizeable assemblages. Stratigraphie sequences are consequently difficult to
establish. However, a good sequence has been developed for La Maya, providing a
regional reference marker. An additional problem with these sites is the paucity or
lack of faunal remains.

3.7 Galisancho
The surface 'site' of Galisancho is located on the +10/+12m terrace of the Tormes
river. Lithic artefacts were recovered from an area of approximately 0.16km^
(Santonja and Pérez-Gonzâlez op cit.). The assemblage of 882 pieces may not all
be directly associated with the +10/+12m terrace; some pieces may have have
come from the +20m terrace and others may be later than the terrace. This
assemblage is included in the typological study in Chapter 4, where fuller
discussion will be found.
No.

% assemblage

unretouched flakes and fragments

212

cores

125

24

flake tools

195

14

pebble tools

114

22

unifacial/bifacial

236

13

total

882

27

Table 3.3 Galisancho: composition of the surface collection
(compiled from Santonja and Pérez-Gonzâlez 1984)
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The artefacts include 212 flakes and flake fragments, 125 cores, 195 flake tools, 114
pebble tools and 236 bifacial pieces (unifaces/bifaces, flake cleavers and trihedrals)
(table 3.3 and fig 3.5). The majority are made on quartzite although some bifaces
are in quartz. Cortical flakes are common among unretouched flakes and flake tools
and as a result there is little faceting of platforms. Unretouched flakes are quite
large (mean length and width 90mm x 88mm). The Levallois technique, while it is
only slightly indicated by the presence of a very few flakes, is more clearly
represented in the cores, 14% of which are Levallois. The flake tools, modified with
simple retouch, are dominated by scraper types, especially those with inverse
retouch, and by denticulates.
Bifacial tools and pebble tools are common. Sixteen of the 175 bifaces are in quartz
with the remainder in quartzite.

They are not particularly large (mean length

127mm), are made on flake blanks and whole pebbles although some are on tabular
quartzite. Many pieces retain areas of cortex and/or unworked areas. Soft hammer
technique is evident on at least 15% of the bifacial pieces but only 7% can be
classed as flat. The group is typologically diverse, dominated by amygdaloids and
thick ovates. Flake cleavers (mainly proto-cleavers or type 2) form a small part of
the large tools and are slightly smaller than the bifaces.
Discoidal cores are common and, as previously mentioned, Levallois cores exceed
that expected from the limited number of Levallois flakes. The flakes, however,
may have been taken away while the waste cores were discarded in the area.
The problems connected with the stratigraphie position and surface dispersal of the
industry and the probable mixture of pieces make any interpretation based on
quantitative data somewhat dubious (Santonja and Pérez Gonzâlez op cit.).
However, the assemblage can be useful when considered from the point of view of
raw material exploitation and associated technology.
3.8 La M aya
La Maya, which lies about 30km south of the city of Salamanca, is another of the
many sites in the Tormes valley. It is a group of three sites: La Maya 1, La Maya
11 and La Maya 111. Work on the stratigraphie sequence of the Tormes terraces
and the results of excavations undertaken at La Maya have provided the basis for a
regional chronological guideline (Santonja and Peréz-Gonzâlez 1984; Santonja and
Villa 1990). The assemblage from La Maya 1 is included in the typological study in
Chapter 4.
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Lithic artefacts have been found in four of the ten terraces associated with the
Tormes river (+50/54m, +30/32m, +12/14m and +6/8m). Concentrations of artefacts
were found during excavations in two areas, one in the +12/14m terrace and one in
the +6/8m terrace (zones I and 2 respectively) (Santonja and Peréz-Gonzâlez op
cit.; Santonja and Villa op cit.) (table 3,4). As with so many of the sites in the
Mesetas no faunal remains were recovered.
La Maya I
Upper Levels
+6/8m and+12/14m
zone 1 level 1
Upper
colluvium+12/14m
zone I level 2
Lower colluvium
La Maya I
zone 2 level l+8m
La Maya I
zone 2 level 2
La Maya 1
fluvial levels
La Maya I
zone 1 level 3
La Maya I
zone 1 level 4
La Maya 1
zone 2 level 3 +6/8m
La Maya II
La Maya III

%total
14

flake
tools
% total
36

pebble
tools
% total
5

67

13

16

3

1

275

74

9

15

1

1

32

72

9

19

0

0

19

53

26

21

0

0

949

64

12

19

3

2

506

70

11

15

2

2

63

19

11

21

5

44

35

26

23

23

23

6

total
artefacts
111

flakes and
debris
% total
38

883

cores

bifacial
tools
% total
6

Table 3.4: La Maya I, II, and HI: assemblage composition
(compiled from Santonja and Pérez-Gonzâlez 1984)

Quartzite pebbles and tabular quartzite are the predominant raw material although
quartz pebbles were also exploited in all levels, at times accounting for 30% of the
artefacts.

Both quartzite and quartz are locally available in the terrace gravels.

The assemblages in the colluvial levels are technologically and typologically
similar. Unretouched flakes tend to be cortical, striking platforms are predominantly
plain or cortical and faceting is rare. Retouch is simple, marginal and irregular.
Although scrapers and denticulates are well represented, the exploitation of tabular
quartzite may account for a number of 'miscellaneous' pieces. The few bifaces,
generally amygdaloid and often made on flake blanks, are thick and have extensive
unworked areas. The assemblages from the colluvial levels are attributed to a final
phase in the Acheulian or a Middle Palaeolithic of the region (Santonja and Pérez
Gonzâlez op cit.).
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The assemblages from the fluvial deposits (zone 1 level 3 of the +12/14 terrace and
zone 2 level 3 of the +6/8m terrace) are similar in many respects to the materials
from the colluvial deposits: quartzite pebbles, tabular quartzite and quartz were
used, cortical flakes are common, faceting is infrequent, the Levallois technique
absent and cores are often irregularly exploited.

Scrapers and denticulates are

common but miscellaneous tool types are also important.

The main difference

between the assemblages from the fluvial terraces is evident in the more carefully
worked bifaces found in zone 2 level 3. The elementary technology seen in both
assemblages is due to the poor quality of the raw material, especially the tabular
quartzite which often breaks along cleavage planes and on which regular retouch is
difficult to achieve (Santonja and Villa 1990, 58). This also causes the industry to
appear 'archaic' (fig 3.6).
Although there are fewer artefacts from La Maya II and La Maya III (both surface
collections) they are technologically similar to those of La Maya I. If we assume
that the collections are properly representative, there is a larger bifacial element in
the La Maya II series (15 unifaces/bifaces and 12 cleavers). The unifaces/bifaces
are thick, with sinuous edges, and are made, using hard hammer percussion, on
flakes, tabular pieces and pebbles. The majority of cleavers are type 2 on noncortical flakes with 'abundant secondary retouch' (Santonja and Villa op cit., 57).

3.9 Atapuerca
Because of its fossil hominid remains Atapuerca is one of the most important
Middle Pleistocene sites presently under excavation. It therefore merits a rather
more detailed description than most of the other sites mentioned here. This
complex of Middle Pleistocene sites is in the Sierra of Atapuerca, 16km east of the
city of Burgos. The Sierra, which forms part of the Duero Basin of the northern
Meseta, is formed primarily of Cretaceous limestone and composed of a system of
karsts. It reaches a height 1,079 metres asl (Fernandez-Jalvo 1990; Rodriguqez
1991) and supports a continental climate with long, cold winters and short, dry
summers. The major river in the area is the Arlazon, a tributary of the Duero.
The deposits of this cave complex, in which seven sites have been distinguished
(fig. 3.7), span the Middle Pleistocene (from 750ka to 120ka) and contain abundant
faunal and human remains as well as artefacts (Aguirre et al. 1987a and b). With
the exception of one of the sites, Sima de los Huesos, all the sites were exposed as
a result of the construction of a railway for a mining company in the early part of this
century.
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Atapuerca is perhaps best known for the large sample of remarkable hominid
remains found in the Sima de los Huesos (SH). As mentioned above, SH is the
only remaining cave site, lying within the Cueva Mayor-Cueva del Silo system,
about half a kilometre from the present day cave entrance and at the bottom of a
15m deep pit (Arsuaga et al. 1992). The remains within the site are limited to
hominids and carnivores, mainly cave bears. There are no artefacts or other cultural
remains, nor is there any evidence of human occupation of the cave

At the

beginning of the century the deposits were disturbed by people looking for bear
teeth so that the first hominid finds were from a disturbed context. But hominid
fossils which were undisturbed and in no way associated with the carnivores were
found beneath the disturbed deposits. Two complete crania and an almost complete
mandible, recovered in a half-metre area of this undisturbed deposit which remains
rich in hominid fossils, were among the numerous finds of the 1992 excavation.
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Atapuerca: Location of sites
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Huesos

(after Arsuaga et al. 1992)

150

At the moment of writing there are over 700 human fossil remains which belong to
at least 24 individuals (Arsuaga et al. 1993) consisting of male and female adults,
adolescents and children. Numerous cranial and postcranial elements, representing
all body parts, have been recovered and are regarded as showing Homo erectus,
Homo sapiens neanderthalensis and even Homo sapiens sapiens traits. A
speleothem overlying the undisturbed hominid remains has been dated to more than
300,000 years (Arsuaga et al. op cit.). The extent and size of the fossil hominid
sample will undoubtedly play an important role in the understanding of the origin of
Homo sapiens sapiens in Europe.
As yet, the explanation of the taphonomic processes affecting the hominid fossil
accumulation is unclear; the fossil body parts were not in anatomical order but, as
mentioned above, all body parts are represented. Carnivore activity has been ruled
out, due to the absence of carnivore marks on the bones.

The lack of other

macrofauna and stone tools rules out an occupation area. It has been suggested
(Carretero et al. 1990) that the human fossils may have been deposited within a
relatively short time period, and underwent some sort of transportation prior to
their accumulation in the Sima de los Huesos. The possibility of anthropic activity
or catastrophic events causing the deposit has also been suggested (Arsuaga et al.
op cit.), although the latter seems unlikely given that no other animal remains or
artefacts have been found in the fossil level.

These intriguing and immensely

important finds are not a direct concern of the present thesis, and I will not attempt
to discuss their significance.
The remaining sites are about one kilometre away from Sima de los Huesos on the
opposite side of the same hill. Four of the six exposed sites have been extensively
excavated. Galena (TO), Tres Simas (TN) and Cueva de los Zarpazos (TZ) are a
closely connected complex of three karst cavities. Deposits in these three sites
reach a 13m depth in places and are rich in cultural remains (faunal and stone
tools). Since excavations began in 1979, an area of 40 m^ has been uncovered to
depths varying from 4-10m (Arsuaga et al. 1992). Thirteen human occupation floors
have been identified in Galeria (TG) (Carbonell et al. 1986, 1987b and c; Martin
Nâjera et al. 1991).

Although lithics were found throughout the sequence, the

majority come from levels TGIO and T G ll. The top of the Galeria (TG level 12)
sequence dates t o l l 8ka (ESR) and the base (TG level 4) to 350ka or more (Grun
and Aguirre 1987).
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The fourth site with abundant fauna and stone tools is Gran Dolina (TD). Although
near the TG-TN-TZ complex described above, it comprises a separate sequence of
deposits varying from 16m-18m in depth which span the Middle Pleistocene
(Femândez Jalvo op cit.; Arsuaga et al. 1992). Eleven levels have been identified,
eight of which contain fauna and five of which include lithic materials, with those
from the base of the sequence dating to ca 700ka, making it the oldest human
occupation cave site in the Iberian Peninsula (Arsuaga et at. op cit.).
Lithic artefacts, and the remains of large and small mammals, have been found
throughout these deposits. While rich in herbivore (predominantly horse) remains,
the fauna also includes 14 species of carnivores (Sânchez Chillôn 1990). Cervids,
bovids and rhinos are also represented as are cave dwelling species such as bear,
porcupine, cave lion and canids.
A sixth site, Trinchera Penal (TP), lies on the opposite side of the railway cutting in
front of Gran Dolina and has a similar depositional history to the latter but few
artefacts have been found there. The last site in the area, Sima del Elefante (TF)
which is a short distance from the other sites, is rich in faunal remains and stone
tools but has not yet been explored (Femândez-Jalvo op cit.).
A variety of lithic raw materials were exploited at the Atapuerca sites:

flint,

quartzite, arenite, quartz and a few miscellaneous rocks. They are all found locally
within about 3km of the sites (Rodriguez 1991). Flint is the most common material
in all sites (61.6% of the pieces) (Martin Nâjera et al. 1991) and comes from two
sources: as erratics (on which most artefacts are made) from the terraces of the
Arlazon, and as nodules from nearby caves. Many of the flint artefacts (more than
25%) have degraded to such an extent that they are extremely fragile and powdery.
As a result, many virtually dissolve when excavated so that an unknown number of
flint artefacts has been 'lost'. It has been suggested that the better preserved flint
pieces are those made from the nodular cave sources, while the degraded pieces
are from the erratics (Rodriguez op cit.). As yet, the cause of the alteration of the
flint, which begins from the centre of the piece and spreads outward, is unknown but
is being investigated (Giralt pers. comm.).
There are also two sources of quartzite: a good quality, Cretaceous quartzite found
in the east of the Sierra and the more common quartzite pebbles from the Arlanzon
terrace.

The arenites are also found in the Arlanzon terrace.
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Although the

quartzite and arenite sources are both near the site, the flint sources are nearer
still.
The exploitation of the raw materials is well documented in Gran Dolina (TD);
quartzite (only a few pieces as yet) is exclusively used in the lowest levels (i.e.
close to the M atuyama/Brunhes reversal), while flint and arenites are also
exploited in the middle-lower levels (ca. 45Oka), after which flint increases in
importance. Although there is a predominance of flint, the variety of raw material
cross cuts all categories of the assemblage (with the exception of manuports and/or
hammerstones which are in quartzite).
Prior to the 1993 excavations, the lithic industry from the Atapuerca sites was not
particularly abundant, totally only 365 pieces from the two most prolific layers of
Gran Dolina (TD), levels TDIO and T D ll (ca. 300-200ka). However more than
400 pieces were uncovered during renewed excavations in Gran Dolina in the 1993
season (Carbonell pers. comm.). The artefacts from TDIO and T D ll have been
studied by Rodriguez (1991).

As with Puig d'en Roca the Logical Analytical

system of analysis was employed in the study of these assemblages.
By 1991, a total of 365 lithic artefacts had been recovered from the combined levels
of TD, many of which (mostly flint pieces) could not be studied due to their poor
state of conservation. The flint in almost 40% of the remaining pieces was in a poor
state of conservation (Rodriguez op cit.). As a result he was only able to study
265 of the lithic artefacts recovered.
no. m
assemblage

% total

135

51

flake tools

50

19

cores and unifaces/bifaces

37

14

fragments

32

12

manuports/hammers tones

11

4

265

100

unretouched flakes

total

Table 3.5: Atapuerca , Gran Dolina levels TDIO and T D ll:
assemblage composition (based on Rodriguez 1991)
The combined assemblages are dominated by unretouched flakes and fragments,
with flake tools, cores and large tools (unifaces/bifaces) forming 33% of the total
assemblage (table 3.5). In addition there are some manuports (unworked pebbles
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of non-local origin) and hammerstones. The breakdown of raw material can be seen
in table 3.6.
% total
flin t

64

quartzite

17

arenite

11

quartz

3

other

028

Table 3.6. Atapuerca, Gran Dolina
levels TDIO and T D ll: raw materials
Some of the flint may have been worked initially at the source area, as suggested
by the non-cortical nature of the flint artefacts and the number of second or third
generation flakes at the site.

Quartzite and arenite may have been introduced

unmodified to the site as cortical pieces and primary flakes are more common
(Rodriguez op cit.). However, the presence of cortex is not high in the assemblage.
Cores and large tools are generally well exploited (fig. 3.8). Cores are centripetally
worked to produce flakes. Most of the bifacially worked pieces are in flint while the
unifacial pieces tend to be in quartzite or arenite, but edges are primarily sinuous.
Flint artefacts are usually smaller than their counterparts in other materials.
Striking platforms are not elaborate; they are predominantly plain, and the few
cortical platforms are always on quartzite or arenite pieces. Larger flakes were
often chosen to be retouched.

Retouch is generally simple and direct in all

materials, marginal in flint, invasive in other materials, and often continuous or
denticulated. A number of pieces have inverse retouch.
Siret fractures occur, but less often in flint than in the other materials. Step/hinge
type fractures occur when a second layer of retouch is superimposed on a first.
While there is a variability in the use of raw material, no technological variability is
visible between the two levels; i.e. the operational chain is the same (Rodriquez
op cit.).

Typologically the assemblages of TDIO and T D ll are dominated by

denticulates, scrapers and notches (fig. 3.8) and the industry fits into the Acheulian
industrial complex.
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3.10 Torralba and Ambrona
Torralba and Ambrona are probably the best-known Spanish Lower Palaeolithic
sites outside of Spain; until quite recently they were the only sites mentioned in
English language overviews of the European Lower Palaeolithic. The explanation
for this situation is twofold: a) they were presented as spectacular big-game
hunting sites, among the oldest in Europe, and b) the excavations were undertaken
partly by an English-speaking (American) institution with the result that articles on
the sites appeared in English as well as in Spanish. The promised monograph on
these sites (Freeman 1975) has failed to materialise but in recent years the
original interpretation of the material has been hotly debated and defended (Villa
1983, 1990; Binford 1981, 1987; Howell 1989; Klein 1987; Santonja 1989, 1992;
Santonja and Villa 1990; Shipman and Rose 1983).

Because of the undoubted

importance of the sites, the particular problems associated with them, and as they
are all too often the only Spanish Acheulian occurrences quoted outside the country
I shall, as with Atapuerca, describe them here in rather more detail than most of the
other sites presented in this Chapter.
The two sites lie within 2km of each other in the M ansegar valley close to the
Duero, Tagus and Ebro river network systems, about 150km northeast of Madrid.
The Palaeolithic occupation would have been located on the swampy plain of the
Mansegar river (Ortega 1992).
Butzer's stratigraphie sequence encompasses three complexes. Upper 'Wiirm',
Middle 'Riss' and Lower (Torralba Formation) 'Mindel' (Biberson 1968).

The

Torralba Formation, in which the artefacts were located, is associated with the
+40-45 terrace of the Ambrona river (Freeman and Butzer 1966), and was dated to
the 'Mindel' by the correlation of a red palaeosol covering the sequence with other
palaeosols in Catalonia and the Mediterranean (Howell 1965, 1966; Freeman and
Butzer op cit.).

Bordes (Sonneville-Bordes 1965) however, always insisted the

age was Riss' and not 'Mindel'. The deposits of the five formations (units) within
the Torralba Formation were laid down during periods of cold, temperate and humid
conditions but occupation deposits (only present in the Torralba Formation)
accumulated during cold phases (Freeman 1975; Freeman and Butzer op cit.).
However "extensive slumping and downslope . . . effecting displacement and
'faulting' of the Lower Complex sediments" is evident (Howell op cit.).
Numerous occupation levels were distinguished in Unit II of the Torralba Formation
at Torralba. Two general levels were distinguished at Ambrona, one (the Lower
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Occupation) which roughly correlates with the Unit II Torralba occurrences and the
second (the Upper Occupation in Unit V) which is not present in Torralba (Howell
op cit.), Faunal remains were spectacular at both sites. At Torralba the remains of
116 individuals, mainly elephants, horse, cervids, bovids, were found in situ.. The
number of individuals varied according to level but never exceeded 15 (Freeman
1975). A similar range of fauna was present at Ambrona but elephant was much
more prominent with the remains of 30-35 straight tusked elephants found in the
Lower occurrence. A variety of stone tools were often found associated with the
bones. The Torralba and Ambrona Lower Occupation were designated as Early
Acheulian while the Ambrona Upper Occupation was termed Middle Acheulian
(Howell 1966; Howell and Freeman 1982).
Although no hearths were found in the 1962/63 excavations at Torralba, numerous
pieces of charcoal and flecks of charcoal were found. Fragments of wood were
uncovered and casts made of decayed wooden objects. Some of the wooden pieces
were classed as artefacts, one of which appears to be a spear point (Freeman op
cit.). Some of the animal bones, particularly elephant bones, were claimed to have
been deliberately modified into tools (scrapers, pics, bees and bifacially worked
pieces [Biberson and Aguirre 1965; Freeman op c/r.]), while other bones appeared
to have been broken or were burnt. Diaphyses and long bones were most often
chosen to be worked (Biberson 1968).
Numerous large, non local stones, manuports, were claimed at Torralba although
the numbers varied in the different levels from 14 to 1,758. These were often in
concentrations, and in the early occupation formed a pavement-like pattern
(Freeman 1975). However, as a natural pavement resulting from stream deposits
and slope derived gravels is described for the nearby site of Ambrona in a later
paper by Howell and Freeman (1982), it is likely that the pavement at Torralba,
too, is the result of natural action.
A total of 887 stone artefacts resulted from the 1961-1963 excavations, of which
11% were heavily rolled and unidentifiable as types (Freeman op cit.). Most are in
flint, many in quartzite, some in limestone (especially the large tools) and a few in
quartz. Flint sources were believed to be non-local but further than the quartzite
ones which are 2-4km away and the somewhat closer limestone sources (Howell
1966, 1989). Recent survey has shown that all the raw materials can be found
within 4km of the sites (Pérez Gonzâlez pers. comm).
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The excavators interpreted the sites as a "set of special purpose hunting and
preliminary butchering stations along a valley favoured by game animals" (Freeman
1975, 697), and the hunters as "big-game hunters". The valley was seen as an
area of seasonal migrations of large herbivores, so presenting the hunters with
opportunities of obtaining large quantities of meat.

The occupation surfaces

indicated a number of short visits, presumably with the sole purpose of hunting.
The interpretation of the sites has been questioned recently (Villa 1983, 1990;
Binford 1987; Klein 1987; Santonja 1989, 1992; Santonja and Villa 1990). The long
distant correlation o f palaeosols and the morphostratigraphic sequence are
questioned (Villa 1983; Santonja and Villa 1990).

Santonja and Villa {op cit.)

dispute the characterisation of the sites, claiming that Torralba and Ambrona Lower
Occupation are not Early but Middle Acheulian because of the similarities of the
bifaces and cleavers with other Middle Acheulian occurrences in the Meseta. They
suggest an Upper Acheulian designation for the Ambrona Upper Occupation
because of the similarties in the lithic assemblage with Upper Acheulian
assemblages from the Manzanares (Oxigeno) and Porzuna. More recently Pérez
Gonzâlez and Santonja have begun a reappraisal (Pérez Gonzâlez and Santonja
1991; Santonja 1992) of the area and new excavations took place in the summer of
1993 at Ambrona.
Perhaps the main dispute with the original interpretation is that of the 'big game
hunting' aspect. Klein (1987) believes that the animal remains are not all the result
of human intervention but may well represent natural deaths and post depositional
processes. He maintains that some animals may have been killed by hominids,
some may have been scavenged by hominids and/or carnivores and some may have
accumulated naturally, but that it is impossible to determine how many were
deliberately killed. As a result of multivariate analyses of tools and fauna Binford
(1987) suggests that hominids played a minimal role in the accumulation of bones,
that they scavenged marginal animal parts and in no way planned any hunting
activities, but rather took advantage of resources as they arose. Still others (Villa
1983; Santonja and Villa op cit.. ) see the variety in the lithic assemblages as
suggestive of a range of activities rather than purely butchering events.

Villa

(1990) feels that the so-called occupation levels are not discrete occurrences; she
maintains that the artefacts are in disturbed contexts, with many pieces missing or
mixed with other levels. Shipman and Rose (1983) studied the 'cut marks' on bones
under the SEM and found most to be the result of post depositional effects rather

90

than deliberate butchery. There appears then to be a consensus of opinion that the
sites have been overinterpreted.
Although a few articles have been published on the sites by the excavation team, it
is unfortunate that the site monograph, promised for so long, has not yet been
published. However, the lithic assemblage has been studied by a number of people
and it is possible to get a picture of its composition and technological attributes.
The Ambrona Lower Occupation assemblage has been studied in some detail by
Villa (1983) and is the basis o f the following description. Part of the assemblage is
abraded and some pieces may be the result of natural causes. In addition retouched
and utilized pieces are quite common and difficult to classify. Villa's analysis was
confined to the shaped tools and cores (table 3.7 and fig. 3.9).
No.

%

bifaces

43

17.1

choppers/HD tools

15

5.9

scrapers

54

21.4

convergent/pointed forms

13

5.2

borers/becs

29

11.5

end scrapers

14

5.6

burins

1

0.4

denticulates

44

17.5

notches

20

7.9

other/fragments

19

7.5

cores/core fragments

36

Table 3.7: Ambrona: lithic industry (adapted from Villa 1983, table 32)
Flint and quartzite were more commonly, and limestone less commonly, exploited
for lithic production. The raw material comes in the form of pebbles, blocks, nodules
and tabular slabs. The small tools are primarily in flint while the cores and heavy
duty tools are mainly in quartzite with a few in flint and limestone. Limestone is
used only for large tools. Bifaces are mainly in quartzite (the quartzite pebbles are
big enough to produce large flakes), although some are in flint and limestone.
The bifaces form a fairly large part of the Ambrona Lower Occupation assemblage.
They are the product of hard hammer working, on the whole, although the use of a
soft hammer is evident on occasion. Secondary retouch is uncommon, but occurs
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more often on flint and limestone pieces, which may indicate edge resharpening
(Villa op cit.). The irregular shape and asymmetry of the pieces may reflect the
poor quality of the limestone and flint (Villa op cit.). Howell (1966) mentions a
number of thick bifaces with heavy butts and irregular edges which tend to be long
and pointed, ovates or amygdaloids. Villa also notes a variability in size, shape
and degree of modification among the bifaces. She suggests that the bifaces could
be used for a variety of tasks.

Flake cleavers are well represented among the

bifacial pieces.
Most of the 28 cores from the Ambrona assemblage are in quartzite; only 4 are in
flint. However, most of the small tools are in flint. The ratio of tools to cores
suggests that the initial flaking of flint occurred away from the site (Villa op cit.).
Although there are slightly more quartzite cortical flakes in the assemblage, there
are few large flakes suggesting that quartzite, too, was partially flaked off-site.
Discoidal cores are common and can grade into bifaces or small tools.
The small tools form 77% of the shaped tools which Villa studied. She mentions a
variety of types (piercers, bees, scrapers, denticulates), some carefully worked,
others more summarily worked. Edges are well exploited with two or more edges
often modified. Scrapers and denticulates dominate the typological list.
Freeman (1975) mentions 887 lithic artefacts from Torralba, of which 11% were
greatly abraded.

The assemblage is dominated by flake tools, retouched and

utilized flakes (fig. 3.10). Bifaces are absent from one level and range between 5%
and 15% in the others. There are few cores. The artefacts are similar in all levels
except Occupation 8, in which 58% of the tools are utilized or retouched flakes. The
flake tools are typologically varied but denticulates and scrapers dominate, followed
by notches, piercers and bees. Freeman notes the difficulty, even impossibility, of
attempting to place the bifaces into classic French types. He also mentions the
minimal working of limestone bifaces.
Further studies (Carbonell et al. 1987a; Ortega 1992) have provided a little more
information on the operational chains visible in the Torralba material. Carbonell et
al. studied 748 pieces from the 1961-63 excavations. Flint is the most common raw
material followed by quartzite, limestone and quartz (table 3.8). Half of the pieces
are retouched flakes and flake tools, and 38% are unretouched flakes. There are
also bifaces, cores and unworked pieces. Flint was primarily used for the flakes
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and flake tools while the unworked pieces were in quartzite and the bifacial pieces
often in limestone.
flin t

quartzite

limestone

quartz

other

total

hammers

0

6

0

0

0

6

bifaces and ewes

20

24

34

3

1

82

unretouch, flakes

147

111

8

9

10

285

retouched flakes

244

104

8

13

6

375

Total

411

245

50

25

17

748

Table 3.8: Torralba: raw material exploitation (taken from Carbonell et al. 1987, table 11)
Unifacial, bifacial pieces and cores are usually worked centripetally over most of
their surface leaving little or no cortex. The removals are simple (fairly flat) and
sinuous edges are common. Unretouched, retouched flakes and flake tools are noncortical with plain platforms. Retouch tends to be simple although semi-abrupt and
abrupt retouch is frequently represented. There is a diversity among flake tools but
scrapers and denticulates predominate. The absence of cortical flakes suggests an
operational chain in which selection and preliminary working of the raw material has
taken place off site. Preforms and large flakes were introduced to the site and used
for biface and flake production. The pieces were reused, giving rise to resharpening
flakes and new retouched forms as well as reducing the artefact sizes (Carbonell et
al. 1987).
Large areas of both Torralba and Ambrona have been excavated.

Santonja and

Villa (1990) point out that the density of finds, both lithic and faunal, is quite small
(less than 1 artefact per m2 square per level). The sites do not seem to be the kill
and butchery areas of the big game hunters as claimed by Howell and Freeman,
although they might perhaps have provided evidence on the exploitative strategies
employed by these early hominids. Admittedly the excavations took place some
time ago when techniques of excavation were different to those of today, and the
emphasis on site formation processes was not as great as it is today, but the
lamentable absence of a detailed publication on the excavations has hampered
efforts to understand Torralba and Ambrona. However, recent geomorphological
reexamination of the area and renewed survey and excavation in the region has
begun (Santonja 1992) which may one day provide more detailed and accurate
information on the activities and behaviour of its earliest inhabitants.
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3.11 San Quirce de Rio Pisuerga
The Pisuerga river is a tributary of the Duero in the Northern Meseta. Excavation
at this site is in its early stages; two stratigraphie units, the Lower Member and
the Upper Member have been distinguished. The Lower Member is associated
with a fluvial environment and a temperate, humid climate culminating in a drier
period. The Upper Member is associated with gully formation processes. (Amaiz
1990). The site, claimed to be in primary position, is dated to the middle or lower
end of the Middle Pleistocene on morphostratigraphic grounds (Santonja 1992).
A number of distinct occupations are indicated which appear to suggest successive
visits. Amaiz {op cit.) notes the advantageous location of the site: close to water
resources, to raw material and with a variety of distinct, exploitable ecological
niches within a 5km radius. In addition, a narrowing of the valley provides a natural
pass for animals and the consequent possibilities for the acquisition of meat. The
site, suggests Amaiz, may then have been deliberately chosen for its potential area
of exploitation.
Two occupation areas of 24m^ and 5.5m^ were excavated prior to the 1992 season.
In the first area an assemblage of 709 lithic artefacts was recovered and a possible
hearth identified (Santonja op cit.); in the second, and smaller area, 2,781 artefacts
were found. Organic remains have not been preserved. The industry is in flint,
quartzite and quartz, the latter two locally available, but not flint. There are no flint
cores or debris, suggesting working of flint away from the site, while a fairly
intense exploitation of flint on site is evident in the artefacts themselves which
have been greatly modified.

The quartzite artefacts are technologically simple

pieces. The industry is similar between both excavated areas, and within the areas
refitting has been possible.
During a wider survey, Amaiz {op cit.) found a number and variety of sites in
distinct ecological niches and in all types of fluvial and interfluvial environments.
He suggests that San Quirce may have been one of a series of sites visited during
a yearly round of the Palaeolithic populations of the area.

3.12 Madrid region
Numerous indications of Palaeolithic occupation are found close to the Manzanares
and Jarama rivers, the principal tributaries of the Tagus river in the Madrid region.
Flint is readily available in these river valleys. Consequently the lithic
assemblages from the area are almost totally in flint, and quartzite is much less in
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evidence. Most sites disappeared under the expanding city of Madrid, and with
them much archaeological information. Although some collections are vast, they
are most likely a mixture of materials from a number of sites, the result of
collections earlier in the century.
Sites are generally open air occurrences situated on quaternary fluvial deposits, but
unfortunately long stratigraphie deposits are absent (Rus 1983, 1987). The geology
of the area is complex. Most sites are in derived or secondary position, many
lacking stratigraphie context (Rus 1987), and have been studied from typological,
technological and chronological angles.

3.13 Aridos
Luckily, however, recent discoveries have provided a more detailed understanding
of Palaeolithic behaviour in the area. The most spectacular of these is surely the in
situ butchery site of Aridos in the Arganda plain (Santonja et al. 1980; Santonja
and Villa 1990). In two areas, 200m apart, stone tools are associated with an
elephant carcass. As detailed descriptions of the sites have been given by
Santonja and Villa, only the lithic industry will be addressed here (table 3.9 and fig.
3.11).
flin t

quartzite

29

5

utilized flakes

5

0

biface tips

2

0

hammerstones

0

3

cores

7

1

core tablets

1

0

bladelike flakes (broken)

3

0

flakes

31

7

small flakes and fragments

225

12

Total

303

28

shaped tools (including Levallois flakes)

Table 3.9. Aridos 1: assemblage composition (after Santonja and Villa 1990, 66)
The industry is primarily on flint which, although not immediately available, is to be
found less than 3km away from the site. Local quartzite is also used but mainly for
the heavy tools: four choppers and 3 hammerstones. Eighteen percent of the lithic
pieces have been refitted and many more came from from the same nodules. Many
artefacts were found among the elephant bones. The flake tools, all in flint, consist
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mainly of Levallois flakes, burins and notches. Striking platforms are primarily
plain, although some dihedral and faceted platforms are present. While flake tools
are small (30mm-50mm), they are larger than the unretouched flakes, suggesting a
choice of larger flakes for further modification. Unretouched Levallois flakes are the
largest of the group. Retouch is limited, but flake tools were certainly resharpened
at the site (indicated by refitted pieces). Cortex remains on 42% of the flint pieces,
most probably due to the exploitation of small flint pebbles. The use of soft hammer
technique is indicated on some flakes by diffused bulbs and lips. Although the
choppers are in quartzite, a minimum of two flint bifaces is suggested by the
presence of trimming and tranchet flakes.
As mentioned above, the flint source would have been about 3km away from the
site whereas quartzite was immediately available. The far greater number of flint
pieces and intensive exploitation of the material suggests an appreciation of the
cutting qualities of flint and a definite preference for the material over the local
quartzite.

This is further suggested by the time and effort invested in the

manufacture of Levallois products.

3.14 The Guadiana Valley
Numerous surface sites have been found in the Guadiana basin around Campo de
Calatrava especially in the vicinity of the city of Ciudad Real. However there are
problems, particularly chronological, associated with many of these surface
collections. No sites have been excavated, nor, it would seem, have they been
subjected to systematic surface collection. Although a number of unretouched
flakes and some debris have been collected, the assemblages should be considered
with caution. There are however vast quantities of artefacts, all in quartzite from
the local terraces where it is abundant, which allow a study of the technological
treatment of the material. Any behavioural implications resulting from such a study
would have to be of a general nature.
The assemblages occur in the middle terraces (+6-8m and +11-13m) of the
Guadiana river (Santonja and Villa 1990). These Middle Pleistocene terraces are
lower than their northern counterparts due to the low level of erosional activity of
the Guadiana and other rivers in the area (Santonja and Villa op cit.).
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3.15 Albalâ
The material comes from the +6-8m terrace of the Guadiana river. The assemblage
consists of 185 pieces, all in quartzite from local pebbles (Ciudad Serrano 1986a;
Santonja 1981a) (table 3.11 and fig. 3.12).
no.

% total

unretouched flakes

29

16

cores

14

8

flake tools

73

40

pebble tools

6

3

bifacial tools

61

33

183

total

Table 3.10: Albalâ: composition of surface collection
(con^iled from Serrano 1986a)

As indicated in table 3.9, the assemblage is skewed towards large tools,
undoubtedly reflecting collection bias.

Although the assemblage cannot be

classified as of Levallois facies, knowledge and use of the the Levallois technique
is demonstrated in cores and flakes. The Levallois flakes, which form ten percent of
all flakes, (Santonja and Villa op cit.) tend to be slightly smaller than either the
retouched or unretouched flakes, which are of a similar size.
Dihedral and faceted platforms account for 43% of visible platforms (Santonja and
Villa op cit.). Retouch is generally simple and direct although abrupt and bifacial
retouch is also present (Santonja 1981a).

Scrapers, notches and denticulates

dominate the typological classes but there are also a number of miscellaneous
pieces.
Bifaces and cleavers are common (30 and 28 respectively). Most of the bifaces are
on pebbles and often retain some cortex. They are all thick and usually made with
hard hammer, although there is some indication of soft hammer working (Santonja
and Villa 1990). They come in a variety of forms including fierons, lanceolates and
protolim andes.

As with the flake tools, though, there are a number of

miscellaneous forms.
represented.

Flake cleavers, mostly on cortical flakes, are well

They are often well made and symmetry has been achieved by

retouch in many cases (Santonja op cit.).

There is some variability in shape

Santonja and Villa {op cit.) place the

although Tixier's type 2 predominate.

assemblage, on typological grounds, as probably Late Acheulian.
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3.16 El Martinete
This surface collection cornes from an area about 15km away from Albalâ. It is from
the +11/13m terrace of the Guadiana and consists of 150 pieces, all rolled, which
were collected from two sources about 1km apart (Santonja 1981a; Ciudad Serrano
1986a. Table 3.11 and fig. 3.13).
no.

% total

unretouched flakes

42

29

flake tools

36

25

cores

23

16

pebble tools

7

5

bifacial tools

36

25

144

total

Table 3.11. El Martinete: composition of surface collection
(compiled from Ciudad Serrano 1986a)

As with Albalâ, a bias toward modified pieces is evident in the assemblage of El
Martinete. Retouch on flake tools tends to be simple and direct and almost one
quarter of the striking platforms are dihedral or faceted. Indications of Levallois
technique are present but not as pronounced as at Albalâ. Typologically there are
more denticulates than scrapers and once again a number of pieces fall into the
miscellaneous group.
Bifaces and cleavers are common. The bifaces, on flakes and pebbles, tend to be
thick, often cortical and have sinuous edges. There is no indication of the use of
soft hammer in their manufacture, and very little secondary retouch. Amygdaloids
and ovates dominate (Santonja and Villa 1990). The flake cleavers are slightly
smaller than the bifaces and come in a variety of shapes, although proto-cleavers
and type 2 are the most common.
Santonja and Villa {op cit.) refer to this series, on typological grounds, as Middle
Acheulian and slightly younger than Albalâ which appears to be more refined.

3.17 Laguna Blanca and Santa Mana del Guadiana
These two sites are mentioned here as they have been included in the typological
study in Chapter 4. Both are surface sites in the Guadiana basin which have
produced substantial numbers of pebble tools (figs. 3.14 and 3.15). Most of the 577
artefacts from Santa Maria del Guadiana were found on the surface of the +16/18m
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terrace of the Alto Guadiana river although a small number, which are
characteristically similar to the larger group, are claimed to be in situ in a
geological section of the +5/6m terrace (Ciudad Serrano 1986b). Abundant, local
quartzite pebbles were exploited in both areas; in Santa Maria del Guadiana they
average 5cm-8cm long although size can vary from lcm-20cm, while pebbles are
rather larger in the area of Laguna Blanca, varying from lcm-40cm. Ciudad Serrano
(1986b) proposes a 'pre-Rissian' age for Santa M aria del Guadiana based on
correlation of the +5/6m terrace of the Alto Guadiana with that of Campo de
Calatrava, and an earlier, possibly Mindel age for Laguna Blanca based on the
formation of a red palaeosol. In addition he mentions the importance of pebble tools
(choppers and chopping tools) in the assemblages as indicative of an early age.
The terrace sequence in the Southern Meseta is not as soundly based as that in the
Northern Meseta so that dates must be taken with caution, as should the presence
of choppers in industries based on quartzite pebbles.

3.18 El Sotillo
This is another surface site in the Southern Meseta which also forms part of the
typological study. It is situated on an alluvial fan in the small Becea valley east of
Porzuna. As with the other sites in the area, the lithic industry is on fine-grained
local, angular quartzite pebbles which are abundant in the locality (Ciudad Serrano
et al. 1983). These quartzites are not very large, averaging between 5cm and 8cm,
rarely exceeding 15cm. The artefacts, which appear relatively fresh (Ciudad
Serrano et al. op cit.) resulted from a number of small surface collections by a
private individual, and a more intensive surface survey by students from a nearby
college in Ciudad Real. The industry of 361 pieces is dominated by unretouched
flakes, cores and flake tools, although the bifacial element of bifaces, flake cleavers
and trihedrals is also well represented (Ciudad Serrano 1986a). Levallois working
is evident in some flakes and cores. Ciudad Serrano {op cit.) and Ciudad Serrano
et al. (op cit.) place the industry in the Final Acheulian on morphological and
typological grounds. There are no geological grounds on which the industry can be
dated.
3.19 Solana de Zamborino
A site of great potential, Solana de Zamborino is situated in the Guadix depression
in the province of Granada. It was discovered during road construction in 1964
(Botella et al. 1976) and excavations began in 1972. During Palaeolithic occupation
the site was located by a lake in a steppe environment with clusters of woodland.
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There are a number of superimposed levels, many with living floors, numerous lithic
artefacts and faunal remains.
As yet only the 1972-1973 excavation has been published, so that the description
which follows is necessarily a preliminary one. Three areas were excavated to a
depth of almost 14m (Botella et al. op c/r.), within which there were three main
levels: lower (A), middle (B) and upper (C). The middle layer (B) was richest in
finds. Faunal remains, particularly horse and bovid, were abundant; whole, broken
(by both natural and human agents) and fragmented pieces, some of which had
been affected by fire, were found. A circle of five quartzite pebbles surrounded a
hearth of burnt vegetable remains and burnt bone fragments.

Other areas with

carbon stains were found although it is uncertain that these were the result of
artificial fires. A ditch 5m long, Im wide and 70cm deep, apparently intentionally
constructed with vertical side walls virtually at right angles to the horizontal bed,
runs through part of the site. Bones and stone artefacts were found at the bottom
of the ditch (Botella et al. 1976).
The lithic assemblage is made on quartzite, quartz, flint and micaschist, none of
which is found within the immediate vicinity of the site (fig. 3 16). Of the 1113 lithic
artefacts 983 are in quartzite and quartz, 122 in flint and 8 in micaschist. The
exploitation of flint differs from that of quartzite and quartz; most modified tools,
including bifacial pieces, are in flint while quartzite and quartz pebbles were
introduced into the site but, in general, unmodified, although some mention is made
of 'flakes' in this material (Botella et al. op cit.). This may be due to the poor
flaking quality of the crystalline quartzite and quartz which makes it difficult to
distinguish between humanly flaked and naturally fractured pieces (Botella et al. op
cit.).
The modified pieces are primarily small tools, particularly denticulates and scrapers
which are well made and have regular retouch (Santonja and Villa 1990, 83). The
few bifaces and cleavers include classic forms such as cordiforms.

Levallois

technique was used and flaking debris and cores indicate working of the material on
the site (Santonja and Villa op cit.).

As Botella et al. note {op cit.y 33) the

occupants of the site were well able to manufacture good artefacts as seen in the
fine working demonstrated on the flint pieces. An understanding of raw material
properties appears to be indicated by lack of retouched quartzite and quartz pieces.
On typological grounds the assemblage is regarded as Late Acheulian (Botella et
al. op cit.).
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It seems that further excavations of the site took place after the 1972-1973
seasons, but unfortunately no publication has resulted and regrettably excavations
have ceased.

3.20 El Aculadero (Cadiz)
El Aculadero is situated on the south-west coast of Spain, close to Cadiz. An
abundant industry of fractured pebbles and pebble tools was uncovered in a pebble
horizon overlying a thick paleosol in an area of the beach with a stratigraphie
sequence extending from the upper Pliocene to the Pleistocene (Querol and
Santonja 1983). As with so many of these surface sites in Spain there are no
faunal remains.
Extensive excavations between 1973 and 1979 revealed an assemblage of about
2800 lithic pieces in a 10cm thick level (Santonja and Villa 1990). Over 19,000
other pieces were collected but discounted as the excavators were unsure whether
they were naturally or humanly worked. The assemblage consists of pebble tools,
flake tools, cores, flakes and debitage (table 3.12 and fig. 3.17). This assemblage
is included in the typological study in Chapter 4
no.

%total

pebble tools

934

33

flake tools

573

21

cores

133

5

flakes

768

27

debitage

392

14

total

28(X)

Table 3.12. El Aculadero assemblage composition
(adapted from Querol and Santonja 1983)

Most of the industry was manufactured on quartzite pebbles (90.7%) not surprising
as it occurs in a layer of quartzite pebbles.

Quartz (2.6%), flint (2.5%) schist

(2.7%) and limestone (1.5%) were also exploited.

Although quartz is more

common in the gravels than flint, schist or limestone, it has not been greatly
exploited due, most likely, to its poor flaking quality. While the schist, limestone
and flint are good materials, they are much less common in the gravels and
consequently less available as a potential source of raw material

However, flint,

although scarce, was well exploited. The quartzite is generally of good quality but
there are often natural cleavage planes which caused a number of 'pseudo flakes'
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(2934 'pseudo flakes' were among the 19,000 pieces excluded from the study).
Although the quartzite pebbles in the gravels are generally small, (less than 10cm)
a selection of the larger pebbles for further modification is indicated; most worked
pebbles are between 3cm-7cm while the majority of unworked pebbles are smaller
than 4cm. The small size of the artefacts were then wholly determined by the size
of the available raw material.
The size of the available raw material also seems to have conditioned the presence
of cortex on flakes:

more than 75% of the pieces are cortical, flake tools are

generally on cortical, often primary, flakes and platform preparation is practically
non-existent, either cortical or plain.

The industry was made by hard hammer

percussion.
Cores were little exploited, as might be expected with the local availability of small,
but abundant pebbles. The technique of centripetal removals is well documented
(34% of the cores) and while Levallois cores are not represented 11 proto-Levallois
cores are present.
More than half of the 573 flake tools with irregular retouch have been classified as
retouched flakes. However, the 'retouch' may be natural. Many conventional flake
tool 'types' include various scrapers on cortical flakes or denticulates. Notches are
particularly well represented (18.5% of the flake tools) but, as mentioned above,
some of these may result from natural causes or usewear, as may the bees which
are also well represented (5.6% of the flake tools). Retouch on definite flake tools
is simple, marginal and only slightly affects the original flake blank. Retouch on the
'retouched flakes' is irregular, marginal and discontinuous.
Pebble tools account for more than half the tools and a quarter of the assemblage.
However, 43% are of doubtful origin.

The clearly worked pebbles have been

modified by hard hammer and have few, but large removals. They are more often
worked unifacially, but bifacial, trifacial and polyhedral working is also evident.
Flaking is often centripetal, possibly conditioned by the rounded, flat pebbles on
which parallel removals and superimposed flaking would be difficult to achieve
(Querol and Santonja 1983, 189).
While the lack of bifaces, cleavers and trihedrals may be a cultural bias, it may also
be due to the size of the available raw material.

Although bifaces have been

produced experimentally from the local pebbles (Santonja and Villa 1990) such a
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task would have entailed more effort and time than the inhabitants of the area cared
to invest, when the simple modification of the pebbles was adequate for their
needs, whatever they were.
The dating of El Aculadero is problematic and unclear. At first it was thought to
have been a pre-Acheulian industry based on its position above "well-dated
Pleistocene marine deposits" (Santonja and Villa op cit., 53) and on typological
grounds, particularly the number of pebble tools and lack of bifaces. The presence
o f pebble tools and absence of bifaces are now felt to be related to raw material
rather than age. While the assemblage is considered to be early, possibly Middle
Pleistocene, it cannot be securely dated, if at all (Santonja 1992).
3.20 Conclusion
There is a sad lack of absolute dates for most of the Middle Pleistocene sites in
Spain. Atapuerca is an exception and there might be a chance of more specific
dating from Solana de Zamborina, given the carbon found. Thermoluminescence
dating is also a possibility for some sediments. Relative chronologies of local
validity, based on correlations between terraces, seem well established in the
Northern Mes eta. However lithic typology is often resorted to in an attempt to
define stages of the Acheulian, even in some of the more recent literature. This can
be a dangerous business.

The problem of distinguishing 'classic' French types

among artefacts in quartzite or quartz is often noted. In addition, such artefacts
regularly have an 'archaic' appearance (e.g. at times in Bahugues, Gandaras de
Budino, La Maya, Puig d'en Roca among others) which has little to do with time
and much to do with the characteristics of the raw material.

Furthermore, the

'advanced' bifaces found at the early sites of High Lodge and Boxgrove in England
belie the once-held belief that particular forms automatically indicate a particular
age (Ashton 1992; Roberts 1986).
While there are differences among the quartzite assemblages described above (for
example, the use of soft hammer or the predominance specific tool types) there is a
certain 'sameness' to be found in most assemblages, especially those in quartzite.
Striking platforms are often cortical, retouch is simple, working tends to be limited
leaving areas of cortex on the artefacts, centripetal flaking is common and bifaces
tend to be thick and often have cortical butts. The unifacial/bifacial category is often
well represented not only with bifaces but also flake cleavers.
denticulates are common among the flake tools.
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Scrapers and

The pebble form and size of the available local material influenced the resulting
product as may be seen, for example, in the number of small, pebble tools present in
El Aculadero.

In other assemblages it may have been a factor in the often

important presence of large tools (i.e. unifaces/bifaces, cleavers and trihedrals).
Immediately local sources of raw material are most readily exploited, as one would
expect. But flint is invariably systematically exploited when it is available, even if
sometimes in small quantities. Whatever the desirability of flint the populations of
this period do not appear to have travelled far (no more than a few kilometres) to
get it, seemingly satisfied with the stone available in their immediate surroundings.
As we shall see in the second part of this Chapter, the pattern of lithic raw material
exploitation and lithic assemblages in Portugal closely resembles that found in
Spain and described above.
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3.22 Introduction
Portugal, which forms most of the western part of the Iberian Peninsula, quite often
tends to be lumped, perhaps unconsciously, with its geographically imposing
neighbour, Spain (fig.3.18). Although a politically separate entity, Portugal is part of
a large geographic unit and shares a number of affinities with Spain: some of the
major river systems, and a diversity in climate and landscape. The Minho and Duero
rivers in the north, the Tagus in the centre and the Guadiana in the south have their
sources in Spain and flow into the Atlantic in Portugal. The higher elevations of the
Portugese interior are influenced by the continental climate of the Iberian Meseta,
while in the south a Mediterranean climate is enjoyed, and on the west a temperate
climate indicates the influence of the Atlantic (Cunha Ribeiro 1990).
A number of distinct geographic regions are visible in Portugal, among them the
extended zone along the littoral board, a humid and mountainous zone north of the
Duero, dry flat plains south of the Tagus and the interior mountain plateau similar to
that found in the centre of the Spain (Farinha dos Santos 1972)
As with Spain, Quaternary glacial events affected only the higher elevations in
Portugal, and then much more benignly than in northern Europe. In addition the
Middle Pleistocene populations in the area had recourse to a similar array of rocks
as had their immediate neighbours:

primarily quartzite pebbles/cobbles, some

quartz, and around the Tagus estuary, flint.

Because of the many similarities

between the two countries, and because of the shared use of quartzite
pebbles/cobbles and the occurrence of sites in river valleys, I felt it essential to
include Portugal in the present study.
Acheulian artefacts have been identified along the Portuguese coast from the north of
the country to the south, along the river valleys of the interior especially in the centre
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and south of the country (Raposo in press and fig. 3.19). Many sites and artefacts
are not without their problems, particularly chronological. At the moment there is an
absolute date for only one site, Gruto do Almondo, of about 150,000 years by
uranium series on the teeth of Equus caballus (Zilhâo et al. 1989). Chronology of
the more recently studied sites is based on geomorphological studies of local terracp
formations and to some extent on the typology and technology of the artefacts
them selves.

Comparison with assemblages from the Spanish M eseta was

commonly used in the 1970s and 1980s as an aid in giving a relative date to the
assemblages.

Such comparisons can, of course, be rather dangerous given the

regional nature of river terrace correlations in Spain. However, a comparison on the
basis of the exploitation of a similar raw material, quartzite pebbles/cobbles, may be
useful, but here again any attempt to suggest a relative chronology has to be viewed
with caution.
As mentioned above, throughout the country assemblages are primarily made from
local, rolled quartzite pebbles.

An exception is found in the Tagus estuary near

Lisbon where flint, although of poor quality, is available in the form of irregular blocks
(Breuil and Zbyszewski 1942). A slight exploitation of quartz is indicated in most
assemblages, and volcanic rocks were exploited in some areas but in small
quantities.
Studies in the Portuguese Lower Palaeolithic began over 100 years ago, but its
importance was not appreciated until the 1940s when extensive surveys were
carried out by Zbyszweski, a Polish geologist, and Breuil, a French prehistorian
(Zbyszweski and Breuil op cit.; Zbyszweski 1943), both of whom found themselves
in Portugal because of the Second World War. Their work laid down the foundation
for most of the subsequent research into the Lower Palaeolithic and remained
basically unchallenged until recently. The dangers inherent in using the results of
their surveys for chronological comparison have been stressed quite strongly
recently (Cunha Ribeiro 1987, 1990; Cunha Ribeiro etal. 1989; Raposo 1985, 1989).
The early analyses by Zbyszweski and Breuil were based on the concept of 'fossil
directeur' and on the physical characteristics (patina, degree of rolling) of the pieces.
In addition the materials did not come from good stratigraphie contexts and the
geochronological framework was based on the use of altimetric and eustatic criteria
which is an unsound measure of time.

The results of these early studies, then,

should be viewed with great care.
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More recently, controlled excavations and surface collections have taken place in the
north and centre of the country. I have only included the information from these more
recent, soundly based studies as they are the only ones which can be viewed with
confidence. There are fewer well studied Middle Pleistocene sites in Portugal than
in Spain, not necessarily because they have not been found (although given the size
of the country there will be fewer sites), but rather because controlled systematic
survey and excavation have a much more recent history in Portugal. The following
presentation of the assemblages is similar to that taken for the Spanish sites: the
descriptions are based on publications, the focus is primarily on the lithic component
and the discussion starts with the northern sites and proceeds southward. The site
of Milharôs formed part of the special study and will be discussed in Chapter 5.
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l i sboi

Fig. 3.18. Physical Geography of Portugal

Fig. 3.19 Sites mentioned in the text
1. Minho Littoral. 2. Q2a. 3. Quinto de
Cônego. 4. Santa Maria I. 5. Monte Famaco
6. Gruta do Almonda. 7. Milharôs.
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3.23 The Minho littoral
Recent research on the Minho littoral of northern Portugal by Meireles has included
extensive study of the quaternary formations of the region. He defines ten
lithostratigraphic levels related to the penultimate interglacial and glacial, the last
interglacial and glacial, and post glacial periods. Controlled excavation has clarified
the stratigraphie position of the lithic artefacts; three Acheulian levels with
homogeneous assemblages have been distinguished relating to the penultimate
interglacial and glacial and last interglacial periods (Cunha Ribeiro et al. 1989).
Quartzite pebbles/cobbles, abundant in the local quaternary terraces, formed the
primary source of raw material for stone artefacts.
more rarely used.

Quartz pebbles/cobbles were

The few artefacts associated with the earliest phase include

pebble tools and flake cleavers. Artefacts attributed to the following phase include a
few thick, little worked amygdaloid or lanceolate bifaces with cortical butts, some
partial bifaces, technologically simple cleavers (Tixier's type 0 and 1), a few
trihedrals and picks, and many pebble tools. Flake tools are dominated by notches
and denticulates with some scrapers. Striking platforms are plain or cortical, retouch
is simple and often marginal.

The Levallois technique is indicated but little in

evidence (Cunha Ribeiro et al. op cit.).
While the flake tool component of the later industry is similar to its predecessor, the
large tool component differs substantially being almost exclusively composed of
unifacial pieces, choppers and chopping tools (Cunha Ribeiro et al. op cit.).

3.24 The Lis Valley
Located about 100 kilometres NNE of Lisbon, the Lis Valley forms the most
important drainage system in the Estremedura limestone massif of central Portugal
(Ribeiro 1987). The Lis River has cut five fluvial terraces, Q2a, Q2b, Q3, Q4 and Q5
from oldest to youngest. Finds of Acheulian artefacts have been reported for almost
a century, but it is only within the last ten years that systematic survey and
excavation has been undertaken (Cunha Ribeiro 1987, 1990).
Two groups of Acheulian artefacts have been distinguished.

The older Q2a

materials are associated with the base of the gravels of the oldest Q2a terrace. The
younger materials (from Quinto do Cônego and Casal de Santa Maria I) have been
found in more recent colluvial deposits overlying the Q2a terrace. Local quartzite
pebbles were predominantly exploited in all cases, although there is some slight use
of flint and quartz (Cunha Ribeiro op c it.).
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3.25 Q2a
M ost of the 362 lithic artefacts were surface finds revealed through quarry
exploitation. Although they were geographically dispersed along the right bank of
the Lis close to Leiria, and showed slightly differing degrees of rolling, it was felt
that they formed part of the same cultural assemblage (table 3.13 and fig. 3.20).
Two groups of artefacts are claimed to be in situ in the gravels at the base of the
Q2a formation (Cunha Ribeiro 1987, 1990). This assemblage forms part of the
typological study discussed in Chapter 4.
No.

% of total

flakes

148

41

cores

105

29

flake tools

12

3

bifaces

52

14

cleavers

7

2

trihedrals

6

2

pebble tools

10

3

fragments

20

6

Total

360

Table 3.13: Q2a: composition of surface collection
(After Cunha Ribeiro 1987)

Unretouched flakes form the greater part of the collection and are generally cortical
or partially cortical, with cortical or plain platforms. There are no faceted platforms
and no indications of Levallois technique. While unretouched flakes are numerous,
flake tools (two in flint) are few. The only faceted platforms in the collection are to
be found among the flake tools, one each in quartzite and flint. Four of the ten
quartzite pieces are classified as atypical. Both flint pieces are bees.
Nodular pieces, including cores, account for half the collection. Cores tend to be
simple, non-pattemed and rarely exhaustively exploited. Bifaces are predominantly
thick amygdaloids made on both pebble and flake blanks by a few removals with a
hard hammer. As a result there are a number of partially worked bifaces. Cunha
Ribeiro notes that blank morphology greatly influenced biface shape (Cunha Ribeiro
1987). All, except one flint piece, are in quartzite. Flake cleavers are uncommon
and represented by simple types made with few removals. These, trihedrals and
pebbles tools are all in quartzite.
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A simple technology applied to quartzite cobbles characterises the collection.
Quartzite pebbles abound in the local gravels, so their use is not surprising. Flint
and quartz occur among the gravels but in smaller quantities, reflected in the
assemblage.

3.26 Quinto do Cônego
This surface site is located a little above the river on a surface of colluvial deposits
covering the oldest terrace (Cunha Ribeiro 1987). The artefacts come from a
secondary context (table 3.14 and fig. 3.21). They are included in the typological
study reported in Chapter 4.
No

% total

359

63

cores

77

14

flake tools

35

6

bifaces

43

8

cleavers

19

3

trihedrals

1

0.2

pebble tools

6

1

debris

25

4

total

566

unretouched flakes

Table 3.14: Quinto do Cônego: assemblage composition
(after Cunha Ribeiro 1987)

The artefacts are predominantly in quartzite, but flint and quartz are also present.
Indeed, despite the paucity of flint among the gravels, it was often exploited; 9.2%
of the unretouched flakes are in flint, unretouched maintains Cunha Ribeiro {op cit.)
because of flint’s natural, sharp cutting edge. As with the Q2a materials, striking
platforms are generally unprepared, either plain or cortical, although slightly more
plain platforms are found among the Quinto do Cônego flakes. Second generation
flakes with little or no cortex are common, forming almost half the group. Flake
tools occur more frequently than in Q2a, and are typologie ally slightly more diverse
although denticulates, notches and scrapers dominate and atypical types are fairly
common (Cunha Ribeiro op cit.).
Centripetal cores outnumber simple ones and two Levallois cores are represented.
Most cores are relatively well exploited but few are exhausted.
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Although made on flake blanks bifaces continue to be thick.

Hard hammer

percussion predominates but the use of a soft hammer to finish the edges is
suggested at times. These bifaces also more typologically diverse than the Q2
materials. Flake cleavers, while forming an important part of the modified pieces at
Quinto do Conego, are simple forms on cortical flakes.

3.27 Santa Maria I
The artefacts from this site result from surface collection and excavation (fig. 3.22).
Cunha Ribeiro (1990) feels that, except for a greater presence of flake cleavers at
Santa Maria I, there are no significant differences between these artefacts and
those of Quinto do Cônego.

Indeed the use of quartzite, flint and quartz, the

presence of cortex, type of striking platform, use of soft and hard hammer, core
types and degree of exploitation are all similar to that found in the artefacts from
Quinto do Cônego.

Flake cleavers are more common in the Santa M aria I

assemblage but remain simple types (Cunha Ribeiro op cit.). This assemblage is
included in the typological study discussed in Chapter 4.

3.28 Monte Famaco
At Monte Famaco, near the Spanish border, a systematic collection resulted in
about 1500 artefacts, concentrated in two groups, attributed on typological grounds
to the Middle Acheulian (Raposo et al. 1990 and fig. 3.23). Bifaces, which are thick
and typologically diverse, and cleavers are common (about 100 bifaces and almost
as many cleavers). In addition there are some trihedrals and pebble tools (Raposo
et at. op cit.). Scrapers and denticulates appear to be the most prominent of the
flake tools, which are however varied and include some of Bordes Upper
Palaeolithic types. A hint of the Levallois technique is suggested by a few 'protoLevallois' cores.
A smaller assemblage of 34 artefacts attributed to an early Acheulian by Raposo et
al {op cit.) is claimed to be in situ in the +32m terrace of the Tagus at Monte
Famaco. Large tools are important including thick, cortical bifaces, elementary
cleavers, trihedrals and pebble tools. A few flake tools are present but do not
include any of Bordes' Upper Palaeolithic types. There is no indication of Levallois
technique.

This assemblage is dated to a 'pre-Riss' on local and regional

geomorphological grounds (Raposo et al. op cit.).
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3.29 Gruta do Almonda (Torres Novas)
This karstic cave system has a number of underground galleries covering 6km.
Within the system sites have been located which together span the Lower, Middle
and Upper Palaeolithic, the Neolithic, the Bronze and Iron Ages (Zilhao et al.
1989). The Acheulian materials appear to have been deposited in an underground
gallery through a type of sink hole. A tooth of Equus caballus found in the 'praia
dos bifaces' (biface beach) gave a date of ca. ISOka. Results of excavation of the
Acheulian site have not yet been published; indeed, it is possible that the
excavations have not reached that far. The material from preliminary investigation
of the Acheulian deposit included flakes, cores, bifaces and retouched flakes as well
as the Equus caballus tooth and a fragment of Elephas tooth. The lithic material is
predominantly in quartzite (Zilhao et al. 1989).
3.30 Portugal: Conclusion
While there is evidence of the Lower Palaeolithic occupation of Portugal throughout
the country, the number of well controlled excavated sites or controlled surface
collections is limited. However, recent work in North and Central Portugal has the
potential to provide, and has already provided much needed revision of local
chronostratigraphy. Unfortunately, and as in Spain, many finds are surface ones.
Few sites are in situ and faunal evidence is sadly lacking in most cases, although
the site of Gruta do Almonda sounds promising. As in Spain, flint artefacts were
found some time ago in areas which are now predominantly urban. In addition
these materials are largely out of context.
There are similarities among the quartzite assemblages in the large tool element,
the presence of cortex, the predominantly plain or cortical striking platforms on
flake tools.

These aspects are also found among the quartzite assemblages in

Spain. Also paralled in the Spanish assemblages is the diversity of types, some of
which are claimed to show 'evolved' traits e.g. the Micoquian bifaces from Milharôs
(considered in Chapter 5), but as with the Spanish artefacts, flake tools tend to be
scrapers, denticulates or notches, although other forms are not entirely absent.
In the first two parts of this Chapter I have presented a number of Iberian
assemblages in some detail.

I shall now look at quartzite assemblages in the

neighbouring areas of southern France and North Africa, albeit in less detail (due
to space restrictions), in order to complete the background context in which the
typological and technological studies may be considered.
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3.31 Introduction
In the first two parts of this Chapter I have described some of the most important
Middle Pleistocene sites in Iberia. However, the Peninsula is closely connected by
land to southern France and by a narrow strip of water to North Africa. In both of
these areas non-flint rocks were exploited for stone tool manufacture. It is
worthwhile therefore to consider some of these assemblages and see if there are any
aspects of the tool kit which they may have in common with the Iberian sites.
Because of space restrictions, this overview must be short and I have restricted it to
a very few sites with quartzite assemblages.
3.32 Southern France: Tarn and Garonne Valleys
The alluvial terraces of the Tam river, especially the middle M indel' terrace, are rich
in Lower Palaeolithic industries made on quartzite pebbles. The Camps as
assemblages come from a number of surface sites within a small area of the middle
terrace of the Tam and include more than 3000 quartzite artefacts (Tavoso 1976,
1978). Two types of quartzite were exploited; a local Tam and a finer type imported
from the Garonne valley a few kilometres away from the Campsas sites. The
presence of the Garonne material diminishes on other Tam sites as distance from
the Garonne source increases.
Almost 70% of the Campsas assemblage is composed of heavy duty pieces
(unifaces, bifaces, cleavers, pebble tools and cores) of which unifaces, bifaces and
flake cleavers form the most important component (fig. 3.24).

The artefacts are

made on large pebbles, flat pebbles, split pebbles and flakes and often made with
few removals (Tavoso 1978). A choice of quartzite is evident among the artefacts;
bifaces and flake cleavers are most often on the Garonne material and pebble tools
are on the Tam quartzite. In sites more distant from the Garonne Valley with only
small amounts of Garonne quartzite, it has been used for particular pieces such as
cleavers, large bifaces and picks which would be difficult to make in the Tam
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quartzite (Tavoso ib id .y 51).

The lack of cleaver cores on the sites indicates

knapping of these pieces elsewhere.
Flake tools form a minor part of the assemblage perhaps, Tavoso suggests, because
the fine-grained quartzite provides a good cutting edge without retouch, whereas
retouch would be essential to achieve a similar edge in flint. Typologically the flake
tools are dominated by scrapers, denticulates and notches. However, Tavoso notes
the difficulty at times in categorising some of the large flake tools which could be
seen as flake tools, unifaces or choppers.
M ost of the flakes, and all the largest Garonne flakes, have cortical striking
platforms. Tavoso suggests that the paucity of Levallois flakes in the assemblages
is conditioned by the raw material;

the pebbles were of a shape and size that

predetermined flakes could be removed without core preparation.
Both Tavoso {op cit.) and Villa (1983) comment on the degree of standardization
evident among the quartzite tools of the Tam sites which they claim is connected
with exploitation of large, oval, fine-grained quartzite pebbles.

3.33 North Africa: Morocco
There is considerable evidence of human occupation in North Africa, especially along
the northern littoral, during the late Early and Middle Pleistocene. Lower
Palaeolithic sites are particularly interesting because of their proximity to Iberia and
the information they might provide on any possible cultural connections between
both areas. The exploitation of quartzite, sandstone and limestone also forms a
point of comparison with many of the Iberian assemblages.
The sites of Sidi Abderrahman in Morocco and Teraifine in Algeria are perhaps
among the most well known of the North African sites.

Working at the Sidi

Abderrahman quarry close to Casablanca exposed an extensive section of a Lower
Palaeolithic sequence spanning a period of more than one million years to c.300,000
(McBumey 1960; Texier et al. 1985) with chopper/chopping tool and biface
industries.

Three, stratigraphically

separated A cheulian horizons, each

characterised by its own molluscan fauna and lithic industry, have been distinguished
at various points along the exposed section (Arambourg and Biberson 1956; Balout
1955; Biberson 1954, 1960/1961; McBumey 1960). The stone assemblages are in
quartzite and sandstone, both locally available. The earliest industry, is on large
flakes produced by anvil technique, and on pebbles. It includes bifaces, cleavers.
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trihedrals and flakes. The working on these pieces is limited and areas of cortex are
often visible.

Hard hammer working predominates although there are some

suggestions of soft hammer use (Balout 1955; Biberson 1960/1961). The level of
working increases in the later industries with the use of soft hammer much more in
evidence.

Discoid cores become common, large flakes were produced using a

technique similar to the Victoria West technique, and bifaces are well worked. This
industry is associated with a Homo erectus mandible.

The final industry is a

Levallois one with has finely worked bifaces. Pebble tools are found in all these
industries, from the oldest to the most recent.
More recent excavations at the Thomas Quarry near Casablanca have uncovered an
early Acheulian industry in stratigraphie position dated to between one million and
700,000 years ago (Raynal and Texier 1989). Of the 118 stone artefacts found, three
were made in flint and the remainder from quartzite pebbles. The artefact inventory
includes large tools (bifaces, flake cleavers and choppers/chopping tools), cores,
flakes and a polyhedron (fig. 3.25). The heavy duty tools are made by a few large
removals with a hard hammer, and as a result have sinuous edges. Areas of cortex
are common among all tool types. Striking platforms are predominantly cortical,
although some dihedral and faceted platforms also represented.

Irregular cores

predominate (Raynal and Texier op cit.).

3.34 North Africa: Algeria
The site of Temifine, on the northern coast of Algeria, has produced fossil hominid
remains (H. erectus). Middle Pleistocene fauna and an abundant lithic industry. It is
dated c.700,000 (Raynal and Texier 1989). The stone industry includes large and
small tools, and flakes made from quartzite, limestone and sandstone pebbles, and
very occasionally flint. Although not in situ the industry appears homogeneous
(Balout et al. 1967). Bifaces are made from pebbles and flakes by a few large
removals generally with the use of hard hammer percussion but signs of soft hammer
use are evident at times. Areas of cortex are not unusual and often remain on the
base of the artefact. Balout et al. (ibid.) suggest that the shape of the bifaces was
influenced by the natural shape of the pebble rather than artificially produced.
Because of this and the limited working on the bifaces, they do not fit the classic
typological forms.
Flake cleavers form an important element of the industry. Like the bifaces, they, too,
are made predominantly from quartzite and fine-grained sandstone pebbles. A few
are in limestone but none are in flint. Hard hammer and anvil percussion were used
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to produce the cleaver flakes. Cleaver types tend to be simple and cortical, Tixier's
type 0 or II, although ten (9% of the cleavers) are on Kombewa flakes (Balout et al.
ibid.).

3.35 North Africa: Libya
An evolved Acheulian industry with Levallois debitage was found at Germa in the
Wadi Ajjal plain in Libya (Svoboda 1980). Acheulian occupation of the area is
attested to by the number of stone artefacts which are on, and just below the surface
throughout the plain. Because the density and dispersion of the tools in the area
made total excavation impossible, a number of restricted excavations were
undertaken. Three concentrations of artefacts around Germa were studied and five
restricted areas in the plain were excavated. Quartzite forms the basis for most of
the artefacts although basalt and fossil wood were used more rarely. The industry,
which is predominantly Levallois, consists of cores, flakes (including some
Kombewa flakes), blades, flake tools, bifaces, cleavers and debitage. Although the
debitage is predominantly Levallois there is only a limited use of prepared striking
platforms; plain platforms are more common. Among the large tools, bifaces, which
are in a variety of forms, outnumber flake cleavers. Scrapers, denticulates and
notches are well represented among the small tools.
3.36 General Conclusion
A number of similarities can be seen among many of these assemblages and with
Iberian assemblages; the importance of the large tool element, particularly bifaces
(often made with a few large removals) and flake cleavers (commonly simple types),
the presence of cortex on many pieces including the use of the cortical surface as a
striking platform and the predominance of scrapers, denticulates and notches among
the small tools. Kombewa flakes are found occasionally among some North African
assemblages but do not have any counterparts in Iberia.
The exploitation of the local, quartzite pebbles in all these regions has not
hampered the production of a variety of functional pieces. The similarities, such as
presence of cortex, striking platforms, the large tool element, the importance of
flake cleavers, may well have been influenced by the raw material, but it cannot be
said that they were determined by it. This is clear from the diversity between
assemblages not only in types, but in just those aspects which are often common to
quartzite assemblages - cortex and large tool types.
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In this chapter I have discussed some of the more important Middle Pleistocene
sites in the Iberian Peninsula and its closest neighbours. My purpose for doing so
was twofold: a) to present sites and assemblages with which an English speaking
audience might not be familiar, given that many of these sites have been published
only in Spanish or Portuguese, and b) to set the context for the assemblages
included in the typological and technological studies which will be presented in the
next three Chapters (Chapters 4, 5 and 6).
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Fig. 3.2

Puig d'En Roca: lithic industry (after Canal 1976)
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Fig. 3.3

Banugues: lithic industry (after Rodriguez Asensio)
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Fig. 3.4

Gandaras de Budino: lithic industry (after Echaide 1971 and Vidal 1983)
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Fig. 3.5

Galisancho: lithic industry (after Santonja and Peréz Gonzâlez 1984)
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Fig. 3.6

La Maya: lithic industry (after Santonja and Peréz Gonzâlez 1984)
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Fig. 3.6 con 't. La Maya: lithic industry (after Santonja and Peréz Gonzalez 1984)
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Atapuerca: lithic industry (after Carbonell et al. 1987)
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Atapuerca: lithic industry (after Carbonell et al. 1987)
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Ambrona: lithic industry (after Villa 1983)
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Fig. 3.10

Torralba: lithic industry (after Ortega 1992 and Carbonell
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et al. 1987a)
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Fig. 3.11

Andos: lithic industry (after Santonja and Querol 1980)
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Fig, 3.12

Albalâi lithic industry (after Santonja 1981b)
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Fig. 3.13

El Martinete: lithic industry (after Santonja 1981b)
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Fig. 3.14

Laguna Blanca: lithic industry (after Ciudad Serrano 1986)
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Fig. 3.14

Laguna Blanca: lithic industry (after Ciudad Serrano 1986)
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Fig. 3.15

Santa Maria del Guadiana: lithic industry (after Ciudad Serrano 1986)
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Solana del Zamborino: lithic industry (after Botella et al. 1976)
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El Aculadero: lithic industry (after Querol and Santonja 1983)
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Fig. 3.17 con’t. El Aculadero: lithic industry (after Querol and Santonja 1983)
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Fig. 3.20

Q2a: lithic industry (after Ribeiro 1987)
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Fig, 3.21

Quinto do Cônego: lithic industry (after Ribeiro 1987)
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Fig. 3.22

Santa Maria I: lithic industry (after Ribeiro 1987)
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Fig. 3.23 con’t. Monte Famaco: lithic industry (after Raposo er a/. 1990)
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Monte Famaco: lithic indusùy (after Raposo c/a/. 1990)
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Fig. 3.24

Camps as: lithic industry (after T avosol978)
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Thomas Quarry: lithic industry (after Raynol and Texier 1989)
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CHAPTER 4
TYPOLOGY AND QUARTZITE CHIPPED STONE ASSEMBLAGES IN THE
MIDDLE PLEISTOCENE OF THE IBERIAN PENINSULA
4.1
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4.9
4.10

Introduction
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Unretouched flakes
Retouched pieces
Flake tools
Flake tool composition
Scrapers
Bifacial tools
Conclusion

4.1 Introduction
A review of some of the major Middle Pleistocene sites in the Iberian Peninsula with
non-flint, particularly quartzite, lithic assemblages was given in Chapter 3. The
detailed typological study which follows here is based on a number of those
assem blages.
As mentioned in Chapter I, the Bordes (1961) and Tixier (1956) typological lists for
the Lower and Middle Palaeolithic have been widely used in the study of Lower
Palaeolithic assemblages in Spain and Portugal. As a result, a large body of data on
assemblage composition is available in the literature, providing information on the
presence or absence of specific artefact types. Literary sources were used for this
section of the thesis to ensure that the database for the study was large enough for
com parative purposes and to allow some confidence in the results.

The

assemblages used for the technological study might, as an independent group, have
provided a basis for typological comparisons, but it would have been rather
restricted. It was impossible, due to time, finances and availability, to study each
individual assemblage personally. As mentioned above, those assemblages chosen
for the typological study are all very well documented and provide the information
required.

However, it should be stressed that there are always grey areas when

classifying tool types, particularly when following a typelist primarily focusing on flint
tools, so that one can expect disagreement among researchers when applying this
typelist to quartzite tools. The nature of the raw material may lead to pieces being
'assigned' to a certain tool type because of a vague resemblance rather than a true
likeness to the given definition. However, the main groups of tool types which one
expects to find in Acheulian assemblages, unifaces/bifaces, cleavers, trihedrals,
scrapers, denticulates and notches, are easy to identify and place within their
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general categories. In addition, groups of assemblages have been classified by the
same person (e.g. Dr. Santonja in the Northern Meseta and Dr. Ribeiro in north
central Portugal), and all the authors cited in the literature are well acquainted with
the material in Iberia. Consequently the possibility of substantial differences in the
approach to classification are lessened, and, in fact, are not indicated in the
differences noted between the assemblages.
The Bordes typological classification is based primarily on the presence or absence
of morphological types. Although there may be wide variation within the types, it is
presumed that they are not fortuitous products of a knapping activity, but are
indicative of some deliberate intention by their makers. The typelist established by
Bordes is a detailed one, encompassing a number of quite specific types (e.g. tanged
points, burins, notched triangles), as well as a number of fairly unstandardized types
(side-scrapers and denticulates), all of which cover a range of technological ability.
One can then examine types present within assemblages from the angle of raw
material in order to discover which types have been made in a particular rock and,
perhaps of greater interest, which types are conspicuous by their absence. Therefore
a study of the types found at Iberian sites was undertaken with three goals in mind;
a) to discover which tool types are represented in quartzite assemblages, b) to posit
reasons for the absence or low incidence of specific types, and c) to judge the role, if
any, that raw material might play in this process.

4.2 Archaeological assemblages
The eighteen assemblages chosen for the typological study are primarily those which
lie within the geographic area of the main technological study, i.e. the Spanish
Meseta and central Portugal (fig. 4.1). El Aculadero, which is in southwest Spain,
was included because of the size of the raw material, small quartzite pebbles with an
average size of 10cm (Querol and Santonja 1983), and the size of the assemblage
(more than 2500 artefacts). No other assemblage in Iberia is based consistently on
such small pebbles. The inclusion of the El Aculadero material is important for the
information it may provide on the effect of small pebbles on lithic production. It also
provides a contrast to the material from El Sartalejo, which is made on large cobbles.
Most of the assemblages are from open air river valley sites. They are often found in
stratified alluvial deposits in river terraces but are not in situ sites. Local, abundant
accumulations of quartzite pebbles and cobbles provided raw material for the
manufacture of stone artefacts. At Pinedo some flint and to a much lesser extent
quartz, were exploited in addition to the predominant quartzite, while at La Maya
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quartz accounts for between 10-30% of the assemblages although quartzite was
invariably used to make flake tools.
Although the geological background to the Iberian material has been well
researched, especially in Spain, all the dating is relative, deduced from the
stratigraphie context, correlation of river terraces, formation of palaeosols, and from
the typology and technology of the artefacts. Dating an assemblage on typological
grounds alone is rather suspect; the oft held supposition that age may be deduced
through the evolution of bifaces and flake tools, from crude to sophisticated, is belied
by the evidence from sites in England such as Boxgrove and High Lodge (Roberts
1986, Ashton et al. 1992). Villa (1983) notes the presence of both crude and well
made bifaces in the Older Acheulian industries of Southern France. The combination
of other lines of evidence for dating, mentioned above, has helped to give a general
relative date to the Iberian sites. Today, the former tendency in the literature to
focus on the typology of the artefacts as age indicators, has greatly diminished.
As mentioned above Hordes' criteria for classification (Hordes op cit.) were followed
by those who undertook the original study of the assemblages. Early assemblages,
according to Hordes, are those which have a high percentage of choppers and
chopping tools, a low percentage of flake tools, while the large tools (bifaces,
cleavers and trihedrals) when present will be of the 'primitive' type (few removals,
sinuous edges) and show no signs of the use of soft hammer for retouch. Later
assemblages should be recognised by such attributes as differing percentages of tool
types, different shapes among the large tools, a greater degree of modification and
retouch with indications of the use of soft hammer.
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Fig. 4.1. Location of sites used in the typological study
1, Galisancho; 2, La Maya; 3, El Sartalejo; 4, Pinedo; 5, Laguna Blanca; 6, Santa Maria del Guadiana;
7, El Sotillo;

8, Porzuna;

9, El Aculadero; 10, Q2a; 11, Quinto do Cônego;

12, Casai de Santa Maria I

4.3 M ethod
Eighteen archaeological assemblages were studied.

The assemblages chosen for

the study were those which had more than 200 artefacts including modified and
unmodified pieces (with the exception of Santa Maria 1 in Portugal - only 107 pieces
in all) and which had been completely studied and well documented in the literature.
The following study of lithic assemblage composition is based solely on the
information provided by the cited literature on the separate assemblages.
Using information from the literature, I separated the assemblages into unretouched
flakes, cores and retouched pieces and calculated the individual percentage they
formed of the total stone assemblage count.

The retouched pieces were further

divided into flake tools, bifacial tools (unifaces/bifaces, trihedrals, cleavers) and
pebble tools (choppers and chopping tools), with the corresponding percentage of the
total tool category calculated for each group (table.4.1). Flake tools were subdivided
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according to the Bordes typelist and the percentage each type formed of the total
flake tool component was determined.

Bifacial tools were subdivided into

unifaces/bifaces, cleavers (both classified into types where possible) and trihedrals
with the percentage of the total tools calculated for each group.

Additional

information noted, when available, concerned the presence of cortex on pieces, biface
blank types and the type of platform preparation, if any.

Galisancho

Total
%
artefacts unretouched
flakes
882
24

%
cores

%
tools

% flake
tools

14

62

22

%
bifacial
tools
27

%
pebble
tools
13

La Maya IZ 1L 2

883

67

13

21

16

1

3

La Maya IZ2 LI

275

74

9

17

15

1

1

La Maya IZ 1L4

949

64

12

24

19

2

3

La Maya IZ2L3

506

70

11

19

15

2

2

El Sartalejo SI

616

30

14

57

21

33

2

5942

68

4

29

9

4

16

Laguna Blanca

257

24

7

69

18

6

46

S. M. del Guadiana

577

28

13

59

6

1

52

El Sotillo

361

47

17

36

28

8

0

4948

34

10

56

26

29

2

245

41

4

55

23

0

32

2159

43

5

52

20

0

32

Aculadero inf

396

31

6

64

19

0

44

Milharôs a

338

47

12

41

17

11

13

Q2a (Lis Valley)

362

46

29

24

3

18

3

Quinto de Cônego

566

68

14

18

5

10

1

Casai de S. Maria I

107

46

25

31

6

24

1

Pinedo

Porzuna
Aculadero sup
Aculadero medio

Table 4. 1: Artefact categories
4.4 Unretouched flakes (table 4.1)
Flakes normally form a substantial part of any Lower Palaeolithic assemblage.
Many of the present assemblages are surface ones and not in situ, so that some
loss of the smaller elements (e.g. flakes due to dispersion by natural causes such as
fluvial transportation, and mechanical causes such as farming and quarrying
activities) can be expected. It is also possible that a degree of selection could have
occurred during collection of surface materials, although this is less likely with those
assemblages which are the result of either controlled excavation (La Maya, Pinedo,
Aculadero, Milharôs) or systematic collection (Lis Valley sites). It is also possible
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that artefacts in quartzite were not recognized as such, and therefore overlooked or
rejected. The percentage of unretouched pieces from the excavated sites of La Maya
and Pinedo and the surface collection of Quinto do Cônego exceeds that of tools quite
substantially, and is in direct contrast to the surface collections of Galisancho,
Laguna Blanca and Santa Maria del Guadiana. The dearth of flakes in these latter
three assemblages could be due to any number of reasons, including those
mentioned above.
The material from El Sartalejo is interesting, as there are two assemblages which
can be compared - the assemblage resulting from the preliminary collection and used
for the typological study here (Serie Inicial SI) and the collection resulting from the
Systematic Collection studied in detail in Chapter 6. In the former (SI), retouched
tools surpass unretouched pieces (55% and 30% respectively), while in the latter
(Systematic Collection) the opposite applies (retouched tools 33% and unretouched
pieces 36%). This discrepancy is seen too in other areas of the assemblages e.g.
cleavers form 41% of the SI tools but 24% of the tools from the Systematic Collection
(see Chapter 6 and Moloney 1992). We are thus reminded of the potential problems
which can occur if interpretations, based heavily on the percentages of tool types, are
proposed for only partially complete assemblages. Undoubtedly cleavers form a
significant part of the El Sartalejo assemblage; however there is quite a difference
between forming almost half of the retouched pieces and only quarter of them. It
should be stressed that no such misunderstanding occurred with the interpretation of
the SI collection as Santonja (1985) clearly explained the incompleteness of the
assemblage.
One might expect the frequency of unretouched flakes significantly to exceed that of
retouched flakes in large assemblages resulting from controlled excavation, where
techniques are directed toward the recovery of all artefacts irrespective of size.
More than 2500 artefacts were recovered during the excavations at El Aculadero,
but the percentage of unretouched flakes appears rather low in comparison to
retouched flakes. The size of the raw material (small pebbles) and the predominant
tool type (choppers/chopping tools) may account for the difference between flake
tools and unretouched flakes. Choppers and chopping tools are made by the removal
of few flakes, in which event the original flake component would therefore be limited.
In addition small flakes are much more likely to be affected by postdepositional
movement and so disappear.

The production of tools away from the site and

subsequent introduction of the finished pieces into the occupation area can also
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account for a discrepancy between retouched and unretouched pieces, although this
is unlikely in the case of El Aculadero.
4.5 R etouched pieces (table 4.2)
Some caution is required when studying this category of artefacts; as mentioned
above, the archaeological sites are not in primary position. The percentage of tools
ranges from 17% of the total assemblage La Maya I zone 2 level 1 (La Maya I
Z2L1) in the Northern Meseta, to 69% at Laguna Blanca in the Southern Meseta.
The latter appears high and selective selection may well account for the elevated
number of tools. In all of the Acheulian assemblages, except El Sotillo, flake tools
are outnumbered by the combined unifacial/bifacial and pebble tools.

Not

surprisingly, the reverse is true for theMiddle Palaeolithic assemblages from La
Maya. A variety of factors may have influenced the greater number of flake tools in
the El Sotillo collection: it is a surface, Acheulian assemblage exhibiting signs of
transportation of the material, so that one would expect to find fewer flakes and flake
tools in relation to larger pieces such as bifaces, than have been found, if o f course
the larger pieces had form ed part o f the original assemblage and if they had been
discarded with the flakes and flake tools. The smaller elements of the assemblage
(unretouched flakes and flake tools) form more than 75% of the collection. Were the
larger pieces deposited at an earlier stage of the transportation process? Perhaps
not, as cores, although admittedly smaller than bifaces, are relatively common.
Bifaces, then, may not have formed an important part of the original tool kit. In
addition, the quartzite pebbles in the area today are small, averaging between 5cm8cm and those longer than 15cm are rare (Ciudad Serrano 1986a). Size therefore
could have biased the manufacture of flakes over larger pieces. The percentage of
flake tools and unifacial/bifacial and pebble tools at Porzuna, which is probably no
earlier than late Middle Pleistocene, is somewhat more evenly weighted.
Flake tools are found in all assemblages and, except in three cases (Santa Maria del
Guadiana, Q2a and Casal de Santa Maria 1), form 25% or more of the tool
assemblage.
Pebble tools (choppers and chopping tools), too, are present in all collections, except
El Sotillo, but they form a relatively unimportant part in half of the assemblages. It
is often felt that an important presence of choppers and chopping tools may indicate a
pre-Acheulian period e.g. the Oldowan in Africa, early sites in France such as
Soleihac and Vallonet. If this view is accepted, then the paucity of pebble tools in
many of the Iberian Acheulian and Middle Palaeolithic assemblages is to be
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expected. Contrary to this view is their relative abundance in some assemblages,
e.g. Pinedo, Laguna Blanca, Santa Maria del Guadiana, Aculadero and Milharôs. It
would be tempting to suggest that the shape of the available raw material (pebbles
and cobbles) lends itself to the production of pebble tools, which indeed it may have
done, as is the case with the Terra Amata assemblage (Villa 1983), but it can be
seen from the Lis Valley assemblages in Portugal, with their minor pebble tool
component, that the exploitation of pebbles/cobbles does not automatically result in
increased numbers of pebble tools.
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Table 4.2. Retouched tool categories
The size of the raw material, in addition to its shape, may explain the predominance
of pebble tools at El Aculadero.

The litbic assemblage from this site is a good

example of the pitfalls which can occur if typology alone is used as a chronological
marker. The lack of bifaces, cleavers and tribedrals and predominance of pebble
tools could place it, from a typological point of view (if one accepted the pebble tool
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equal pre or early Acheulian), at an early date. However the size of the available
raw material could have influenced the tendency towards pebble tool manufacture.
Conversely, as mentioned above, the small pebbles used at El Sotillo may have
biased production towards flakes rather than larger pieces.
The question of pebble tools at Laguna Blanca and Santa M aria del Guadiana is
rather more problematic. Raw material size may, perhaps, be suggested as a factor
at Santa Maria del Guadiana, where the average size of the present day pebbles in
the terrace is 5cm-8cm. However, Ciudad Serrano (1986b, 45) notes that many of
the chopping tools could have been classified as "Abbevillian" bifaces, but because
of the rigorous demands of typological classification he had felt it better to classify
these pieces as chopping tools in spite of their "carâcter protobifaz". He therefore
assigned these assemblages to the early Acheulian on typological and technological
grounds, although he notes that they show definite traits of more advanced
techniques (Ciudad Serrano op cit.). In addition the dating of Laguna Blanca is
problematic: it is related to a red palaeosol typical of those in the nearby region of
Campo de Calatrava which are thought to have formed at two periods, one possibly
M inder and the second at the beginning of the 'Wiirm' (Ciudad Serrano op cit.). The
earlier date is suggested on the basis of the industry although Ciudad Serrano
acknowledges the difficulties involved with pebble tools and associations with early
assemblages.

The presence of pebble tools in many dem onstrably later

assemblages in which quartzite pebbles were exploited underlines the problems
associated with dating based on the rather shaky grounds of archaic-looking pieces.
Clearly, the presence of pebble tools cannot be taken, on their own, as direct
evidence of an early date.
The importance of pebble tools at Pinedo may be related to the rather coarse-grained
and quite small raw material (pebbles average between 20mm-60mm), may reflect
the age and composition of the assemblage - early Acheulian, may be in response to
a particular functional requirement or may quite simply be the way the tool makers
liked to make their tools.
Bifacial tools are represented in all the collections, except El Aculadero. In almost
half of the assemblages they account for the majority of retouched tools; only in the
La Maya, Laguna Blanca and Santa Maria del Guadiana collections do they form
less than 10% of the tools. As mentioned previously the bifacial component may be
greater in the latter two assemblages depending on the approach taken to
classification.

A reduced bifacial group is not unusual for a Middle Palaeolithic
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assemblages as that of La Maya. At El Aculadero bifaces were either not desired,
or required, or not made because of the size of the local pebbles. It seems likely that
raw material size may have biased against the manufacture of bifaces although
experiments have demonstrated the possibility of producing bifaces with the
available pebbles (Santonja and Villa 1990). However, it is more time consuming to
make a biface from a small pebble than to remove a few flakes and produce a chopper
or chopping tool which might suffice to fulfil a given task just as adequately as a
biface.

4.6 Flake tools
The eighteen assemblages on which the present research was based were classified
using the Lower and Middle Palaeolithic typological classification proposed by
Bordes (1961), and the cleaver classification of Tixier (1956). The same typelist
procedure, with slight modification, has been followed here to ensure as much
continuity as possible. Certain pieces have been placed together under one type
group: types 1-5 Levallois and atypical Levallois, 6-7 mousterian points, 9-29
scrapers, 30-31 end scrapers, 32-33 burins, 34-35 piercers, 36-37 backed knives, 4550 retouched flakes, 59-61 choppers and chopping tools. It must be emphasized that
the separation of tool types has been compiled from the literature and that I have not
seen much of the material apart from those assemblages studied in greater detail
(see Chapters 5 and 6).
4.7 Flake tool composition
The scraper (9-29), notch (42) and denticulate (43) groups are represented in all
assemblages, except Q2a in which the absence of denticulates is likely due to the
very small flake tool component. The scraper group is almost always one of the
three most common groups and is the dominant group in nine of the assemblages
(table 4.3).
Denticulates are well represented in eleven of the assemblages and are the
dominant group in four.

Other types which are regularly well represented are

notches and the miscellaneous pieces (type 62). While notches dominate only one
assemblage, the miscellaneous group dominates three and is the second most
important group in another three. Retouched flakes (45-50) are important in the El
Aculadero assemblages and push-planes or rabots (56) are the most common type
in the Santa Maria del Guadiana collection and relatively important among the
Laguna Blanca assemblage.

Interestingly push-planes appear more often in the

Southern Meseta material; they are present in all four assemblages from the region
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but are rare or absent in the other regions. Does this indicate a cultural preference, a
specific function related to the region or confusion relating to the criteria of the
typologist? It is often difficult to make the distinction between cores and certain tool
types in quartzite (Santonja and Pérez Gonzalez 1984, Raposo et al. 1985) and
Bordes' description for push-planes suggests similar difficulties.
Naturally backed knives {38) appear in many assemblages, forming as much as 15%
of the El Sartalejo SI flake tools. It is debatable whether these should be classed as
tools or not: flakes with a cortical strip along one edge are often produced naturally
when a pebble is knapped. The presence of such flakes (or tools) may not indicate
deliberate intention on the part of the knapper, but may rather be the outcome of the
natural characteristics, (rounded, cortical pebble), of the raw material.
Pieces which are uncharacteristic, badly made or unclear are typologically classed as
miscellaneous (62). According to Bordes (1961, 43) the miscellaneous group should
rarely form more than 10% of the total tools. This group is not represented, or forms
less than 1% of the tools in the assemblages from the Southern Meseta and El
Aculadero. Conversely it is present in all the other collections and is indeed one of
the three most prominent types in the Northern Meseta assemblages and in the Q2a
collection. How can this be explained? It will be remembered that retouched flakes
are the most common type among the El Aculadero flake tool artefacts which
otherwise are comprised mainly of the scraper/denticulate/notch triad.

Could

possible contenders for the miscellaneous category have been incorporated among
the retouched flakes? It seems unlikely at El Aculadero; the material was studied
by the same person (M. Santonja) who studied the Northern Meseta assemblages
in which the percentage of miscellaneous pieces is high.

The irregular type of

retouch on the flakes of El Aculadero preclude them from being assigned to any other
type.

Quite possibly, too, some of the retouch on these flakes is due to natural

causes (Querol and Santonja 1983). It is difficult to account for the virtual lack of
miscellaneous pieces among the Southern Meseta collections. Does this represent
a group which is distinct from the other areas?

Does it represent a different

approach to the classification of the tools or a difference in the quality of the local raw
material? Implements made from coarser grained quartzite will not have the same
clear cut appearance as those manufactured from a fine grained quartzite. That used
at La Maya is coarse-grained, generally of poor quality and the miscellaneous pieces
are often flakes with a few, isolated, large removals, or fragments of stone (pebble or
tabular), sometimes thick and angular, which have been summarily retouched (see
fig. 3.6).

These pieces could not be easily placed in any of the other defined
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categories. At La Maya, then, it seems likely that the presence of miscellaneous
types can be related to the coarseness of the raw material, whereas the fine-grained
quartzite exploited in the Porzuna collections may account for the rarity of
miscellaneous pieces.
The percentage of atypical tool types was considered with the hypothesis that
coarse-grained material is difficult to control when working, so atypical pieces wiU
result more often than they would with fine-grained material. While these tools are
found in all assemblages except Q2a, they appear to be much more common in those
areas of the Southern Meseta in which miscellaneous tools were absent. Would
many of the pieces classed as atypical in these areas have been classed as
miscellaneous in other areas and vice versa?

Are the differences between the

Northern and Southern Meseta assemblages, as indicated in the numbers of
miscellaneous and atypical tool types, real or ones of typological classification?
The Levallois or prepared core technique requires control over the raw material and a
degree of expertise in flaking stone. It is not an easy technique to master in flint. In
coarser materials such as quartzite, which are difficult to control and on which
standardized removals cannot be assured, it will be more difficult.

Use of the

technique is seen, to a greater or lesser degree in most assemblages.

It is more

common in the later assemblages of Porzuna, El Sotillo and Milharôs where perhaps
it might be expected. However, it is almost non-existent in the Middle Palaeolithic
assemblages of La Maya.

As mentioned above, the quartzite of Porzuna is

particularly good and that of La Maya is poor. The quartzite at Milharôs (although
not as good as the Porzuna material) is reasonably fine-grained and homogeneous
and appears to be relatively easy to work.
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Table 4.3. Percentage of the four most common flake tool types in each assemblage.
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Notched triangles, pseudo microburins, tanged points and leaf shaped bifacial points
(Bordes’ nos. 5 2 ,5 3 ,5 7 and 63 ) were absent from all assemblages. These pieces
are characteristic of North African or Eastern European assemblages and are
normally not found in Western European assemblages so that their absence in Iberia
is to be expected. A further two types, limaces and tanged tools (8 and 58 ) are
found only in the Porzuna collections where they account for less than 1% of the flake
tools.

These types, too, are not common in Western European assemblages and

their absence in Iberia is not unusual. Six more types form 3% or less of the flake
tool assemblages; mousterian points (6/ ) burins (32/33), raclettes (39), mousterian
tranchets (41), tayac points (51), hachoirs (5 ). Once again, this is not unusual in
Lower Palaeolithic assemblages.

Piercers (34135) and end notches (54) (both

among Bordes’ Upper Palaeolithic tool group) are found in many of the assemblages,
but form 5% or less of the flake tools.
The lack, or relatively limited presence of the above types cannot be related
unequivocally to raw material constraints. As has been demonstrated these types
are either rare in Lower Palaeolithic, Western European assemblages or are
normally present in reduced numbers.

In this respect, the Iberian, quartzite

assemblages do not differ from what would be expected in a European Acheulian
assemblage.
4.8 Scrapers (table 4.4)
As mentioned above, scrapers form an important part in all flake tool assemblages.
Within the scraper group, simple side scrapers (9-11 ) are usually the type most
represented. However, transverse scrapers (22-24 ) and side scrapers with retouch
on the ventral surface (inverse retouch, type 25 ) are also among the most common
types and often exceed simple side scrapers. Experimental flake production using
quartzite pebbles has shown that flakes removed from pebbles tend to be round,
elliptical or short oval in shape and often wider than they are long i.e. side-struck. If
this is the case, then one might suggest that on such flakes, in which the edge
opposite the striking platform is longer than the lateral edges, this longer edge could
be seen as the most appropriate to modify and would be chosen to be retouched. As
a result increased numbers of transverse scrapers would be an expected occurrence
rather than a surprising one.

However, although this hypothesis might seem

justified on the basis of the assemblages studied here, it does not always hold true;
in the mainly quartzite assemblages of the Tam Valley transverse scrapers, while
present, are not exceptionally common (Tavoso 1978). Although pebble morphology
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may influence the production of numbers of transverse scrapers it does not
necessarily determine their presence in an assemblage.
Bordes scraper type numbers
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Table 4.4. Scraper types represented in each assemblage
Scrapers with inverse retouch are quite commonly found among the Tam Valley
assemblages, although they never exceed single side scrapers. They may also play
a relatively important part of the scraper components of the La Cotte de St. Brelade
flint assemblages, as do transverse scrapers occasionally, but always in much
smaller percentages than simple side scrapers (Callow and Comford 1986). While
most of the retouch on the flint pieces of I'Orgnac 3 is direct, about one quarter of the
pieces have inverse retouch which appears to be related to those flakes whose
ventral faces are more convex than the dorsal ones (Moncel and Combler 1992).
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Quartzite flakes resulting from experimental work at times tend to have a ventral
surface which is slightly more convex than the dorsal, and on which retouch would
seem to be preferable or convenient. Perhaps this may help to explain the greater
presence of inverse retouch on quartzite pieces.
Transverse scrapers and scrapers with inverse retouch are found among most
scraper groups. In this respect there is nothing unusual about their presence among
these quartzite assemblages. More unusual though is their abundance in many of
the Iberian quartzite assemblages and their presence in those scraper groups which
are numerically small.
The typological study of flake tools present in a selected number of areas shows that
a number of different types have been made in quartzite. Those which are absent, or
form a very minor part of an assemblage, are normally either rare types uncommon in
Lower Palaeolithic assemblages or found in particular geographical areas. The most
common types in these assemblages, scrapers, denticulates and notches, in
particular, are those which would be expected for the period and which generally form
an important part of most assemblages whether in flint or quartzite (e.g. the Somme
Valley sites - Cagny L'Epinette, Gagny la Garenne, l'Atelier Commont; Leopold
1989: Tuffreau 1978, 1989 a, 1989b; Bordes and Fitte 1953). It appears, then, that
quartzite does not prevent the manufacture of tool types described in Bordes
typelist. However, it may well be a reason for the lack of Levallois in the Northern
Meseta, where a coarse-grained, poor quality quartzite was exploited.
Nevertheless, raw material does appear to have some effect on classification; as
noted above, and seen particularly in the Northern Meseta industries, quite often
those tools which do not fit the standard type, have been classed as 'miscellaneous'
and form a numerically strong part of some assemblages.

4.9 Bifacial tools
Bifacial tools are represented to a greater or lesser degree in all the assemblages
except El Aculadero (table. 4.5). All the biface types of the Bordes typelist are to be
found among these assemblages. Amygdaloid forms dominate and lanceolate types
are well represented. Cordiforms, discoids, ovates, limandes, Micoquians and
Abbevillian are also relatively common, as are bifacial cleavers and the
miscellaneous group. Other biface types appear occasionally. No assemblage, or
group of assemblages, contains examples of all biface types. Amygdaloid forms are
found in all areas and most assemblages have lanceolate, ovate/limande and
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cordiform types, although at times in very small numbers. Bifaces tend to be made
on flake blanks although whole pebbles are also often used. There is, then, a
diversity in biface forms, as there is with the flake tools.
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Table 4.5. The bifacial component (excluding tribedrals) of the modified tools
The Bordes width:thickness ratio expresses the thickness relative to width, and is
seen to some extent as an indicator of 'refinement'. If this ratio is less than 2.35 the
piece is regarded as thick.

Most of the bifaces in this study fall into the thick

category; less than 10% of the pieces can be classed as thin. This ratio is probably
not a true indicator of refinement when applied to bifaces made from quartzite
cobbles, as the rounded nature of the cobble can make thinning difficult and at times
unnecessary.

Experimental replication demonstrates this point (Moloney 1988,

1991; Moloney et al. 1988). Indeed some of the archaeological bifaces, especially in
the Milharôs and Porzuna assemblages, display a high degree of refinement at the
tip while retaining a thick base.
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Refinement is not confined to the tip alone; there are also examples of excellent
workmanship among the bifaces from Milharôs and Porzuna in which the use of a
soft hammer is evident.

The soft hammer technique, applied to a fine-grained

quartzite, played an important role in the production of some of the highly
sophisticated bifaces seen in the Porzuna collection. It is evident of course that it
cannot be the only factor;

it is only part of the good, technical knowledge

demonstrated in these pieces. The exploitation of fine-grained material however
produces more 'aesthetically' pleasing pieces (that is pieces which are symmetrical,
have straight edges, show fine finishing retouch), than can be achieved in coarse
grained quartzite. This contrast is demonstrated well in the bifaces from Porzuna and
La Maya (see figs. 3.6 and 5.25). In addition, because of the tightly bonded grains in
a fine-grained quartzite the edge produced is stronger, and may be functionally more
durable, than that of a coarse-grained quartzite.
Many of the bifaces retain areas of cortex, some quite substantially so. This is
especially true in the earlier assemblages but is also found in the later ones. The
rounded shape of the pebbles and the toughness of the quartzite could have made
the removal of invasive flakes more difficult to achieve, especially when a hard
hammerstone alone is used.

The knappers, who participated in the experiments

mentioned above, found the quartzite difficult to control or manage when using a hard
hammerstone: it was difficult to direct flake removals, invasive removals were
virtually impossible to achieve, and step fractures often occurred. As a result, areas
of cortex often remained either at the centre of the pebble or around the base where
they formed a useful gripping point.
Features on some of the Porzuna and Milharôs bifaces indicate the use of a soft
hammer to refine the edges or the tip and to thin the pieces.

Both of these

assemblages appear to have the most 'refined' looking bifaces, which one might
expect to see in later assemblages. Soft hammer technique is absent or virtually
absent in the other, earlier assemblages and in the La Maya pieces made from a
coarse-grained quartzite.
Flake cleavers are to be found in most assemblages.

At times they form an

important part of the modified tools e.g. El Sartalejo (both the SI and later
assemblage), Porzuna, Casal de Santa Maria 1 and Quinto do Cônego (although
there are few tools in these latter two collections). They are also well represented
at Galisancho, El Sotillo, Milharôs and Q2a. All of Tixier's types (1956) can be
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found although types 0 and 2, considered to be the more basic cleaver forms, are by
far the most common.
Flake cleavers have a wide geographic distribution. They are common in the African
Acheulian, but are also well represented in Indian, Israeli, Southern French, Italian as
well as Spanish and Portuguese lithic assemblages where, in all cases, they are made
on predominantly non-flint raw material. Clark (1980) and Villa (1981, 1983) suggest
that there is an important association between flake cleavers and raw material in the
Lower Palaeolithic;

flake cleavers are more readily found in those areas where

cobbles and large blocks of non-flint stone predominate. Clark and Villa suggest that
the large, sharp flakes which are easily produced from these types of stone (often
quartzite, basalt, limestone or silicifîed sandstone), are of a shape which require very
little further modification to produce a flake cleaver. These artefacts occur much less
frequently in flint because, according to Villa, the cortical surface of flint is not only
softer than that of quartzite for example, but is also uneven due to the protrusions
which are often present on the flint nodule.

As a result, a greater degree of core

preparation is necessary to produce an acceptable flint cleaver. Flake cleavers are
present, to a greater or lesser degree, not only in the assemblages studied here, but in
most of the Iberian Lower Palaeolithic assemblages and generally reflect an
elementary technology.
The flake cleavers in the present assemblages share a number of attributes in
common:

the same raw material (quartzite pebbles found in the local gravels), a

predominance of simple types (particularly 0, but also 1 and 2), and often extensive
areas of cortex. Core preparation, although minimal, is adequate to provide flakes
which require little further working to transform the blanks into useful tools with
strong edges. Indeed, this is well demonstrated in the cleavers from the El Sartalejo
assemblage, studied in detail elsewhere in this thesis, which have long, potentially
functional edges (including the cleaver edge) achieved with minimal modification of the
flake blank (Moloney 1992).
In general the flake cleavers mentioned here tend to be longer than 100mm. At El
Sartalejo they are not only often much larger, reflecting the size of the local, quartzite
cobbles, but are also quite numerous, reflecting the abundance of the raw material.
Conversely, at Pinedo, where the pebbles in the local gravels are generally between
20mm to 60mm long and larger pebbles and cobbles are not abundant (Diaz and
Pérez-Gonzâlez 1979), the few cleavers in the assemblage are all small. There are no
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cleavers at all at the site of El Aculadero near Cadiz in south-west Spain where the
local quartzite pebbles are very small.
It would appear that the Iberian material adds credence to the hypotheses on the
association between flake cleavers and raw material proposed by Villa and Clark.
Whether flake cleavers are associated with particular activities is as yet unclear.
However, the shape and size of the Iberian raw material - large, rounded, quartzite
pebbles - and the strength of the edge produced, seem to be closely related to the
presence of flake cleavers in Iberian Lower Palaeolithic.

4.10 Conclusion
What information, if any, about raw material does this typological study provide? It
is clear that raw material may influence the type of artefacts produced and in the
classification of those artefacts. Less clear is the extent of that influence: how
certain can we be that specific results will occur when a particular raw material,
quartzite for example, is exploited? Can we predict, with confidenccy that there will
be cortex on many pieces, that the bifaces will be thick, that flake cleavers will be
well represented, that there will be a number of scrapers with inverse retouch, that
retouch will be simple, and so on? Quartzite assemblages will not automatically
indicate the absence of particular tool types; it has been demonstrated that all the
Bordes flake tool and biface types have been produced in quartzite. It almost goes
without saying that assemblages in coarse-grained quartzite will look 'rougher' than
those in fine-grained material. Grain size appears to be one of the factors, at
Porzuna and Milharôs, in the production of finely worked pieces and use of the
Levallois technique, and might explain the poorer artefacts and virtual lack of
Levallois technique at La Maya and Pinedo.
Pebble size and shape may influence the production of certain types: the small
pebbles at Aculadero, and possibly Laguna Blanca, Santa Maria del Guadiana and
Pinedo, appear to have been one of the causes for the quantity of pebble tools among
these assemblages.

Although it has been demonstrated at Aculadero that bifaces

could be made from the local pebbles, it may have been easier and more cost
effective to remove a few flakes from the pebbles. But at El Sotillo, where the local
pebbles are small, flake tools far outnumber bifacial tools and pebble tools are not
represented. The large cobbles at El Sartalejo most likely influenced the production
of large pieces, especially flake cleavers.
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The importance of the large tool and nodular content of the Acheulian assemblages
appears, in part, to be the result of the exploitation of rounded pebbles. Shape may
also account for the presence of cortex on many pieces, especially when a soft
hammer technique is not used to obtain invasive removals. Flakes removed from
pebbles, whatever the nature of the raw material, are often fully or partially cortical,
commonly having a band of cortex, a result of the flaking of a rounded pebble.
Consequently plain or cortical striking platforms would have been readily available,
rather than the deliberate choice of the tool maker.
The Acheulian quartzite assemblages studied here are similar to those in other
areas. As can be seen, it is difficult, if not impossible, to point to raw material alone
(quartzite in this case) as a determining factor in assemblage composition, although
it may play a part in the process, perhaps more so for the archaeologist than for the
prehistoric tool maker. The effect is more a qualitative rather than a quantitative
one. Function and cultural tradition, which have not been discussed here, would also
have played an important, if not more important role in the type of tool produced and
the techniques used in its production.
The emphasis in this Chapter was concerned primarily with the effect of quartzite on
the typological classification of lithic assemblages. Technological aspects, although
mentioned, were not dealt with in depth. Five of the assemblages studied in this
Chapter (Pinedo, Porzuna, Milharôs, Oxigeno and El Sartalejo) were the subject of a
detailed technological study, the results of which will be presented in the following
two Chapters (5 and 6).
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CHAPTER 5
TECHNOLOGICAL STUDY: PINEDO, PORZUNA, MILHAROS AND
OXIGENO.
5.1
5.2
5.3
5.4

Pinedo
Porzuna
Milharôs
Owgeno

Part I Pinedo
5.1.1 Introduction
5.1.2 The site
5.1.3 Study sample
5.1.4 Unifaces/bifaces
5.1.5 Flake tools - flint
5.1.6 Flake tools - quartzite
5.1.7 Flint and quartzite flake tools; summary
5.1.8 Cores
5.1.9 Flint cores
5.1.10 Quartzite ca e s
5.1.11 Flint and quartzite cores: summary
5.1.12 Other components of the Pinedo assemblage
5.1.13 Conclusion

5.1.1 Introduction
In the previous Chapter I have shown that the use of quartzite does not automatically
prevent the manufacture of artefact types characteristic of the Acheulian, all of which
have been recorded in quartzite in one assemblage or another. In the next two
chapters (5 and 6) I shall look at the technological aspects of manufacture to
determine in what way, if any, they may be affected by the raw material exploited. In
this Chapter I present the results of four assemblages in which a sample of
unifaces/bifaces, flake tools and cores have been studied, and in Chapter 6 I give the
results of the study of the entire assemblage of El Sartalejo. Each section begins with
a description of the site and ends, where possible, with a short description of those
elements of the assemblages which were not studied in detail. The results of the
technological study will be compared and assessed in the final Chapter.
The artefacts from Pinedo and Milharôs, were the result of excavation, although they
are not in situ sites. The artefacts from El Sartalejo are the result of a systematic
surface collection over a two week period, and those from Oxigeno were collected
under supervision. The Porzuna materials are from a number of surface collections
made by amateurs. I chose assemblages with different collection histories because of
their numbers, assemblage composition, different chronological assignations,
geographic location (fig. 5.1 ), availability for research and, of course, the raw material
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from which they were made. The assemblage from Oxigeno is almost all in flint and
was chosen for comparative purposes, particularly for comparison with the materials
from Porzuna, geographically relatively nearby, and Milharôs the most distant of the
sites.

Furthermore, all three assemblages have been given a late Acheulian

assignation on typological, technological and relative dating grounds by those who
either excavated or studied them.

inedo

haro s

100

km
250

Fig. 5.1. Location of sites used in the technological study
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In this way I hoped to have a body of comparative material from a more closely defined
period, the late Middle Pleistocene. It was impossible to find enough assemblages
which had resulted from systematic excavations, either for one or more time periods.
Although excavated materials would have been ideal I felt that lack of secure
provenance was not necessarily a serious barrier to the purpose of the thesis. It was
my premise that any determining effect of the raw material would crosscut time
periods and would therefore be more clearly illustrated as pertaining to the raw
material and not other factors.

As mentioned above, three assemblages are

associated with the late Middle Pleistocene. Additionally, it was not my purpose to
attempt a reconstruction of group activities within a site context, as might be feasible
when dealing with an in situ, pristine site. In fact, it could be argued that a study such
as the present one might well be undertaken by looking at any artefacts provided that
their general provenance was known.
For practical reasons of study time I chose to look at a sample of unifaces/bifaces,
flake tools and cores from four of the assemblages.

I felt that within these three

categories different aspects of manufacture could be seen which would adequately
illustrate approaches taken toward the exploitation of a particular type of stone: flake
production, flake modification and large tool production. I decided to study a random
sample of 200 of each of these categories for each site. The sample number is higher
than is statistically necessary but I felt that a larger sample would give me a better
feel' for the assemblage. In those assemblages which did not have 200 of each type,
all the available artefacts were studied. The sampling method for each assemblage is
described in more detail in the relevant sections.
I have included typological classification in each section, although I am well aware of
the difficulties associated with it, which were discussed in the first Chapter. As I
have mentioned before, the Bordes classification system has been widely employed in
Spain and was used to describe the assemblages considered in the typological study
in Chapter 4. It was also used in the publication of the assemblages discussed in this
Chapter, prior to my study of them. I feel that a slavish adherence to types can be
misleading, especially in the unstandardised assemblages of the Lower and Middle
Pleistocene. However, a general classification of an assemblage may help to give a
quick, overall description of the assemblage and its major components so long as one
does not give undue weight to the presence of a very few different types. This is
especially pertinent when the artefacts are associated with difficulties of provenance
and chronology as occurs in varying degrees among the assemblages studied here. In
addition as has been detailed in Chapter 4, the application to quartzite assemblages of
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a classification system developed for flint artefacts in another geographic region is
increasingly questioned, as is the affect of quartzite on typology.

Despite the

problems of classification I felt that it was necessary to follow the same typological
system, albeit in a less rigid manner, to enable comparison, on a general level,
between assemblages in Iberia.

5.1.2 PINEDO
The site
The Tagus river and its tributaries form the Tagus Trough, a large tectonic depression
in the Southern Meseta (Santonja and Villa, 1990, 63). The site of Pinedo is situated
on a mid terrace (+22m) of the Tagus river, 2km upriver from Toledo, in an area of the
valley which is quite wide, and through which the modem river follows a meandering
course (Querol and Santonja 1979).
Systematic excavation took place between 1972 and 1974 exposing an area of 25m^
and reaching a depth of 4.5-4.9m, where contact with Tertiary levels occurred. "The
deposits consist of gravels in a sandy matrix (channel bars) and cross-bedded sands
alternating with pebble beds deposited in shallow channels " (Santonja and Villa op
cit., 64). Two main stratigraphie units were delimited, separated by a visible change
in the palaeocurrent (Querol and Santonja 1979; Querol 1984). Twenty three artificial
levels were designated within these stratigraphie units, four in the lower unit and
nineteen in the upper. Many of the archaeological levels follow sedimentary levels,
although it was impossible to follow sedimentary layers completely (Querol and
Santonja op cit. ; Querol op cit.). The industry, found in secondary context throughout
the deposits, is typologically similar in all levels.

'

The few bone remains recovered were generally small, fragmented, rolled, and
frequently unidentifiable.

Among the identified species are Lepus cf. europaeus,

Orictolatus cuniculus, Equus sp., Cervus elaphus, Hippopotamus amphibius, large
bovid (gen. sp. indet.) and aves, (gen. sp.indet.), which suggest nothing more definite
than a Middle Pleistocene age (Soto 1979).
Quartzite, quartz, limestone and flint are present in the local terrace gravels.

A

sampling of the lower stratigraphie unit indicated the presence of the following
lithological components and their relative importance in the gravels: quartzite (44%),
quartz (15%), limestone (12%), flint (1%) and soft stone (<1%) (Diaz and PérezGonzâlez 1979). Quartzite and quartz are transported mainly from the Jarama river.
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where they are relatively abundant, to the Tagus. The pebbles show little alteration
and are mainly between 20 mm and 60mm long with an average between 34mm and
38mm (Diaz and Pérez-Gonzâlez op cit. ).
Although in secondary position, the lithic industry was in a "well-defined
concentration (with artifact density decreasing upstream and downstream) and with
abundant unretouched flakes, suggesting that the original occupation areas were
nearby" (Santonja and Villa 1990, 65).

It was divided into three assemblages

according to fluvial rolling: heavily rolled (8%), medium rolled (87%) and fresh (5%).
Coarse-grained quartzite pebbles form the greater part of the river pebbles and were
the basis for much of the industry (68%). Flint, which is less common in the gravels,
was well exploited and as a result flint artefacts account for 25% of the assemblage.
Fewer pieces are in quartz (7%). The percentage of flint in the assemblage suggests
ancient human selection; flint pebbles form less than 2% of the gravel bars, but 25%
of the lithic industry. Most artefacts are on rounded pebbles, or flakes struck from
them,but a few are on angular pebbles of non-local origin possibly transported and
deposited by the river (Querol and Santonja 1979).
There are 5942 pieces in the total assemblage (Querol and Santonja ibid.). The
number and type of unretouched flakes (cortical, semi cortical, knapping flakes, core
preparation flakes and debris), and the variety of retouched tools, suggest that the
assemblage as a whole represents a number of contemporary or near-contemporary
sites situated along the river.
The chronology of Pinedo, as with most Iberian sites, is limited to relative dating.
Unfortunately, the fauna from the site indicates nothing more precise than a Middle
Pleistocene age within a mild climatic period as indicated by hippo remains (Santonja
and Villa op cit.). The +22m terrace, in which the assemblage was located, has been
correlated with the terrace system of the Jarama Valley where the Aridos butchery
sites were located.

The Pinedo terrace is slightly higher than the +20m

Aridos

terrace. Microfauna in the latter sites suggest the middle of the Middle Pleistocene
(Santonja and Villa op cit. ) and a 'Mindel/Riss' interglacial (Querol and Santonja
1979; Rus 1987). Querol and Santonja {op cit. ) suggest that technologically and
typologically the industry from Pinedo indicates an early Acheulian phase.
The assemblage consists of 5942 pieces (Querol and Santonja op cit.) which are
grouped as follows (table 5.1):
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Total

%
total

unretouched
flakes/ debitage
cores

4036

67.9

261

4.4

481

8.1

unifaces/bifaces

74

cleavers

% tools % tools %
flint
(minus (plus
cores)
cores)

%
quartzite

%
quartz

%
other

13.6

23

73

3

1

292

25.2

25

73

2

0

12

4.5

3.9

3

97

0

0

38

0.6

2.3

1.9

0

100

0

0

tribedrals

108

1.8

6.6

5.7

2

97

1

0

pebble tools

944

15.9

57.3

49.5

4

88

8

0

flake tools

Table. 5.1 Pinedo: assemblage composition and raw material

5.1.3 Study sample
Most of the lithic material is stored in the Santa Cruz Museum in Toledo. However
many pieces appear to be missing: the cleaver assemblage was stolen from the site,
about three hundred flake tools were missing and their whereabouts unknown
(perhaps also stolen from the site). Fortunately, these had been studied prior to their
disappearance (Querol and Santonja op cit. ). While the lack of cleavers did not affect
the present study the disappearance of so many of the flake tools was most
unfortunate, but not disastrous as I found enough in the Museum to make a
statistically viable sample. A similar situation presented itself with unifaces/bifaces,
twelve of which were missing, and with cores of which quite a substantial number
were missing. As a result no choice of artefacts was made within the groups to be
studied; I studied all the unifaces/bifaces, flake tools and cores found in the Museum
storeroom: 62 unifaces and bifaces (all quartzite), 75 flake tools (51 in quartzite, 24 in
flint, and excluding a number of naturally backed knives) and 181 cores (125 in
quartzite and 56 in flint). The flake tools and cores which are in both quartzite and
flint have been studied according to raw material.
5.1.4 Unifaces/bifaces
The sixty two unifaces and bifaces found in the Santa Cruz Museum store were
studied. All are made in a coarse-grained quartzite which looks as though it could be
quite tough to work. Fourteen are unifaces (23%), thirty (48%) are partial bifaces and
eighteen (29%) are true bifaces.
The unifaces/bifaces tend to be short and thick with an average width:thickness ratio
of much less than 2.35.

A substantial range in size is suggested by the range in

weight, but most of the pieces weigh less than 500g, and 61% are shorter than 119mm
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(table 5.2. and fig. 5.2). Little time appears to have been devoted to the manufacture
of these pieces, most of which have been made with fewer than eleven removals. The
percentage of invasive flake scars is low, but step scar terminations are much more
common (fig. 5,3). Although there is some variation in the percentage of potential
functional edge, it is generally long, encompassing nearly the entire perimeter in
almost 80% of the pieces.
mean

SD

median

min

max

range

length (mm)

62

115.63

24.38

113.5

59

178

119

width (mm)

62

67.65

12.72

69

30

94

64

thickness (mm)

62

40.68

13.11

38.5

19

73

54

weight (g)

62

349.29

208.32

290

102

1240

1138

perimeter (nun)

62

293.07

54.57

290

195

440

245

functional edge (mm)

62

243.87

5729

240

145

410

265

# flake scars

62

10

3.46

95

6

22

16

# invasive scars

62

2

1.07

1

0

4

4

#step fractures

62

4

2.91

3

0

12

12

% invasive scars

62

15.42

12.18

14

0

50

50

% step fractures

62

33.02

22.67

31.5

0

100

100

% functional edge

62

83.98

15.42

86

45

100

100

W:Th

62

1.79

0.55

1.69

0.73

324

2.51

L:W

62

1.74

0.41

1.7

1.02

3.83

2.81

Table 5.2. Pinedo unifaces/bifaces: metrical statistics
Pebbles were exploited slightly more often than flakes as blanks on which to make
these pieces (46% and 39% respectively). The high number of flake blanks seems
unusual when pebble size is taken into account, and indicates a definite and careful
choice of larger pebbles, particularly so^ as the gravel pebbles are usually not larger
than 100mm (Diaz and Pérez Gonzâlez 1979).
Fully modified pieces are uncommon:

over 80% of these artefacts have areas

unaffected by working, but only 15% have most of their surface modified. Cortex
remains on many pieces, often in substantial amounts.

Only two pieces are non-

cortical.
While intersecting edges tend to be curved (47%) or sinuous (29%), almost one
quarter are straight. The form of the edge in plan view is predominantly convex
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(76%), but concave and straight edges are also represented (13% and 11%
respectively).
Typologically the pieces fall into a wide number of categories (table 5.3):
Bordes type
Abbevillian

number
present
11

%
sample
17.75

ficron

9

14.52

sub and/or cordiform

9

14.52

miscellaneous

9

14.52

nucleiform

7

11.29

proto-limande

6

9.67

amygdaloid

4

6.45

sub triangular

2

3.23

naviform

2

3.23

chisel ended

2

3.23

ovate

1

1.61

Table 5.3. Pinedo unifaces/bifaces: typological classification
Although the uniface/biface assemblage does not appear to be the result of a
sophisticated operational chain, it is certainly not a fortuitous result of the summary
working of a piece of stone (fig. 5.25). A careful choice of large pebbles, from the
predominantly small local gravel pebbles, for use as artefact blanks is clearly evident,
and this choice may well have been more time consuming than the actual modification
of the blanks themselves.

Although the pieces were made with an economy of

removals, resulting in curved or sinuous intersecting edges, straight edges were also
achieved on some pieces, and without the use of a soft hammer. The thickness of the
pieces is most likely due to the small size of the blanks and the coarse grain of the
quartzite, which would impede the degree of modification possible. As mentioned
above, the material appears to be quite tough, which would also have an adverse
affect on modification. The functional edge, however, is generally quite long.
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Fig. 5.2. Pinedo unifaces/bifaces: frequency distributions
Fig. 5.3. Pinedo unifaces/bifaces: invasive scars and step fractures
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180

200

simple and short (56%), but not exclusively so as some pieces have been modified by
long retouch while invasive retouch is present on two pieces (7%). Whereas retouch
most commonly affects the dorsal surface (68%) of the flake, the ventral surface has
been modified on seven pieces (25%).
While the size of the flint flake tools may be influenced by the size of the available
flint nodules, it is undoubtedly also a result of fairly intense exploitation of the
material indicated by the number of non-cortical pieces, the retouching of more than
one edge and the probable rejuvenation of edges. Querol and Santonja (1979 ) note
the abundance of flint rejuvenation flakes among the unretouched flakes and debitage.
The tools are mainly irregular side-(wider than long) or end-(longer than wide)
shapes (38% and 33%) with a further 17% oval in shape. Two short quadrangular and
one short triangular pieces are present. Typologically the flint flake tools fall into the
following categories (table 5.5):
type

% flake
tools
4.16

single straight scraper

no. m
sample
1

35

atypical piercer

1

4.16

37

atypical backed knife

1

4.16

42

notch

8

33.33

43

denticulate

6

25

44

bee

5

18.33

62

miscellaneous

2

8.33

Bordes type
no.
9

Table 5.5. Pinedo flake tools - flint: typological classification
Typologically the assemblage is not diverse, with notches, denticulates and bees most
commonly represented. A greater typological diversity is seen in the entire flint flake
tool assemblage (more than 100 pieces) studied by Querol and Santonja {op cit. ).(fig.
5.25) The scraper group is more varied and more common than the present study
suggests, and end scrapers, a Mousterian tranchet, two Tayac points, a hachoir, and a
push-planes are also noted. In addition to the scraper group, notches and denticulates
form the most important typological groups in the Querol and Santonja study.
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Fig. 5.6. Pinedo flake tools - quartzite: frequency distributions
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5.1.6 Flake tools - quartzite
Fifty one of the flake tools were in quartzite (table 5.6). A number of pieces,
classified as naturally backed knives by the excavators, have been omitted from this
study as they were, by definition and in fact, unretouched. As it can be difficult to
distinguish between humanly induced wear and natural wear due to post depositional
causes I judged it more prudent to omit this category of artefact. Additionally
experimental work has shown that such types occur naturally from the knapping of
quartzite pebbles.
N=

SD

mean

median

mm

max

range

length (mm)

51

71.63

21.85

70

28

133

105

width (mm)

51

68.69

25.32

66

25

146

121

thickness (mm)

51

23.69

8.37

23

8

53

45

weight (g)

50

147.96

138.32

111.5

8

665

657

platform length (mm)

35

37.23

22.16

34

5

120

115

platform width (mm)

35

10.69

8.46

9

1

43

42

perimeter (mm)

51

224.55

60.85

225

95

415

320

retouched edge (mm)

51

75.1

60.92

70

10

420

410

% retouched edge

51

32.2

18.94

30

8

102

94

platL:platW

35

523

759

L:W

51

1.13

.41

1.08

W:Th

51

3.04

95

3

.

35

1.49
.55
1.5

45

43.51

2.12

157

5.82

4.33

Table 5.6. Pinedo flake tools - quartzite: metrical statistics
The quartzite assemblage of flake tools is considerably larger in size, and heavier
than the flint (table 5.6 and fig. 5.6). Although there are some small quartzite pieces,
only two (4%) are smaller than 39mm, and nine (18%) are smaller than 49mm, while
22% are longer than 92mm. In contrast, all except one of the flint pieces, are less
than 90mm long; the one exception is 91mm long. There is a wide range in dimensions
and weight among the quartzite flake tools, with one piece measuring 113 x 146 x
35mm and weighing 665g, and another measuring 28 x 25 x 8mm and weighing 8g.
Of the fifty-one retouched tools in quartzite, forty-seven are on flake blanks. Nearly
all the tools retain some cortex, but 52% have cortex on over half the dorsal surface.
These tools, then, are essentially manufactured on primary flakes (fig. 5.5).
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Platform preparation is unrecognisable on 31% of the tools. The cortical surface of the
pebble was used as a striking platform on 47% of the pieces and plain platforms can be
seen on 18%. Faceting is virtually nonexistent, being present on just one piece.
Edge morphologies vary; notched edges are slightly more common than denticulate
and convex ones (30%, 24% and 20% respectively). Concave and straight edges are
present in smaller percentages (17% and 9 %).

Retouch is predominantly short,

simple, direct and restricted to one edge. However, on a number of pieces (36%)
retouching has affected the ventral surface of the flake. Long retouch is also present
in 30% of the assemblage, but there are no pieces in which the retouch is invasive.
The tools tend to be end- or oval-shaped (33% and 31%) although side (16%), short
quadrangular and short triangular pieces are found too (12% and 8% respectively).
The quartzite flaked tools fall into the following categories (table 5.7):
Bordes type
no.
10

type
single convex scraper

no.m
sample
1

% flake
tools
1.96

22

straight transversal scraper

4

7.84

25

inverse scraper

2

3.92

31

atypical end scraper

2

3.92

35

atypical piercer

1

1.96

36

typical backed knife

1

1.96

37

atypical backed knife

3

5.88

42

notch

16

31.37

43

denticulate

12

23.53

44

bee

4

7.84

47

retouched piece

1

1.96

51

tayac point

1

1.96

62

miscellaneous

3

5.88

Table 5.7. Pinedo flake tools - quartzite: typological classification
As with the flint flake tools, the quartzite group in this study is not typologically
diverse.

Notches and denticulates are more common than the scraper group.

However, as with the flake tools, a greater diversity of types is apparent in the Querol
and Santonja study in which the scraper group is well represented and dominated by
inverse and transverse scrapers. There are also two mousterian tranchets, a raclette
and a push-plane (fig. 5.25).
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5.1.7 Flint and quartzite flake tools: summary
The differences in quantity between the two assemblages are o f interest when
considered in relation to the occurrence of these raw materials in the local gravels.
Although the flint assemblage is quite small in number it indicates a definite desire on
the part of the ancient tool maker for the material; whereas flint forms 2% or less of
the Pinedo gravels, 29.9% of the entire, excavated flake tool assemblage is in flint
while 67.1% is in quartzite (Querol and Santonja 1979, 79). Flint cores, as will be
seen later, were usually exhaustively worked.
Apart from the difference in numbers, the most striking contrast between the two
assemblages is in dimension; the flint pieces are generally smaller and lighter than
their quartzite counterparts. The smaller, flint pieces are undoubtedly partly due to
the small size of the flint nodules in the local gravels, but also to the more intensive
exploitation of these same flint nodules as is seen in the exhaustively worked cores
and reduced cortex on the flint tools. Whereas 30% of the flint pieces, which have
little or no cortex, may be considered as secondary flakes, and 16% with more than
50% cortex as primary flakes, only 6% of the quartzite ones fit the former category,
while over 40% fit the latter.
There are differences between the two groups in weight, length, width and
widthithickness ratio which are significant at the 5% level (tested with KolomogorovSmimov tests).

However, differences in percentage of functional edge, platform

lengthiplatform width ratio and length:width ratio are not statistically different at the
5% level.
Attribute

Probability (p=)

cortex

p=.0087

platform preparation

p=.0354

edge morphology

p=.5919

retouch direction

p=.3451

retouch distribution

p=.2854

planform

p=.2616

Table 5.8. Pinedo flake tools: Chi squared contingency
table for flake tool attributes
The greater presence of cortex on the quartzite flakes accounts for the high presence
of cortical striking platforms which characterise the quartzite tools. Plain platforms
are more common in flint. Both assemblages have many pieces in which the platforms
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are unrecognisable.

Platform types and residual cortex are the only categorical

attributes which show differences significant at the 5% level between the two
assemblages (tested with chi-squared contingency tables fig. 5.5).

This might be

expected with the more intense exploitation of flint.
In both assemblages a variety of blank planforms is evident. However, although side
shaped blank forms are much more common than oval shapes in flint, the opposite is
true in quartzite - oval shapes are more common than side.

End shapes are well

represented in both materials, but blade forms are found in neither.
A variety of edge morphologies are found in the flint and quartzite pieces but notched
edges are the most common in both materials. There are more denticulate and convex
edges in quartzite, but more concave edges in flint.

Straight edges are not well

represented in either.
Retouch techniques are the same for both materials.

It is generally short, direct,

simple and often applied to one edge of the piece. Retouch affecting the ventral
surface of the piece is more common in quartzite.
Typologically notches, scapers and denticulates are the dominant groups, although the
presence of denticulates and scrapers vary between the two assemblages.

It may

appear unusual that both should have T^ecs burinantes alternes' but these pieces
might also well be classified as piercers, and as such, would not be out of place
typologically for an assemblage of this period. The scraper group as a whole is the
most important group in both materials in the Querol and Santonja (1979) study, but
in the present study they are less important although they form a greater part of the
quartzite assemblage. Of interest is the presence of transverse and inverse scrapers
in both materials in the Querol and Santonja study; transverse scrapers are almost
equally represented in flint and quartzite, forming just over a quarter of the scraper
group. Inverse scrapers, on the other hand, account for less than 10% of the flint
pieces but almost a quarter of the quartzite ones. In the present study the importance
of transverse and inverse scrapers among the scraper group is indicated in quartzite,
but not in flint.
At first glance it might appear that the quartzite and flint flake tools differ radically. A
closer study indicates that the differences are not as great as might have been
expected;

in fact they seem to be related to size and the presence of cortex.

Technologically both materials appear to have been approached in a similar manner.
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5.1.8 Cores
One hundred and eighty one cores were included in the present study, of which 56
were in flint and 125 were in quartzite. As found in many assemblages based on
pebbles there is a grey area in which cores may be classified as either cores or
choppers/chopping tools (Santonja and Pérez-Gonzâlez 1984; Raposo et al. 1985).
5.1.9 Flint cores
Fifty six of the cores are in flint.
N=

mean

SD

median

min

max

range

length (mm)

56

57.6

18.91

56.5

17

101

84

width (mm)

56

43.68

14

42

13

75

62

weight (g)

55

108.18

90.8

80

16

434

418

# flake scars

56

5.64

2.41

5

2

10

8

#step fractures

56

1.38

1.42

1

0

6

6

scar length (mm)

56

25.55

10.2

23.5

7

52

45

scar width (mm)

56

24.45

9.3

22.5

8

50

42

% step fractures

56

24.14

25.59

21

0

100

100

scarLiscarW

56

1.13

51

1.08

29

3.1

2.81

L:W

56

1.34

28

1.29

.71

2.13

1.4

Table 5.9. Pinedo cores - flint: metrical statistics
The flint cores from Pinedo, like the flake tools, are small: 80% of the cores are less
than 70mm long and 58% weigh less than lOOg. Only two cores weigh more than 350g
and 38% weigh less than 58g. The largest core is 101mm long and weighs 434g (table
5.9 and fig. 5.7).

Small cores are to be expected because of the size of the flint

pebbles locally available. But a relatively high level of exploitation (considering the
original size of the pebbles) has also contributed to core size; more than half of the
cores have between 5 and 10 scars per core which have reduced them considerably.
Extensive exploitation has also obliterated the original blank matrix, but where
identifiable, many are on pebbles. If one takes into consideration the composition of
the local gravels, it seems likely that all the cores were originally pebbles, and
probably quite small pebbles.
Although most cores have been heavily exploited, many have some areas of cortex;
59% have cortex on a quarter to three quarters of their surface. Slightly fewer (41%)
have little or no cortex, as would be expected from the numerous exhausted cores
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present. It should be remembered that I have defined exhausted cores as those in
which it is impossible to remove further flakes of a size similar to those existing flake
scars on the cores.
Cores which display a regular pattern of removals are most commonly represented,
but centripetally worked cores are not uncommon (23%), and there is some slight
evidence of Levallois-like preparation (2 cores or 4%).
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Fig. 5.7. Pinedo cores - flint:
frequency distributions

Fig. 5.8. Pinedo cores - quartzite:
frequency distributions
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3000

5.1.10 Quartzite cores
One hundred and twenty five quartzite cores were studied.
median

min

max

range

N=

mean

SD

length (mm)

125

100.93

36.63

95

26

211

185

width (mm)

125

70.7

25.6

68

17

143

126

weight (g)

124

572.01

606.67

347.5

25

26 0 0

2575

# flake scars

125

4.28

2.35

4

1

12

11

# step fractures

122

1.48

1.86

1

0

9

9

scar length (mm)

125

42.56

21.1

37

8

122

114

scar width (mm)

125

49.4

22.96

44

16

108

92

% step fractures

118

30.19

30.04

25

0

100

100

scar L:scarW

125

.94

.42

.83

.29

2.44

2.15

L:W

125

1.51

.74

1.42

.43

7

6.57

Table 5.10. Pinedo cores - quartzite: metrical statistics
The quartzite cores cover a wide range in size and weight; average length is 101mm,
but 56% are smaller than this and 18% are longer than 138mm. In weight, too, 67%
weigh less than 540g but 17% weigh more than 1 kilogram (table 5.10 and fig. 5.8).
Pebbles were predominantly chosen for flake production; only one core on a flake blank
has been identified. Just over half the quartzite cores have been heavily exploited
(bearing in mind the definition given above for degree of exploitation) while 8% show
very little working. However, only 2% have more than eight flake scars, while 61%
have less than five. Most cores retain some cortex, many (42%) having substantial
amounts covering more than half the core surface. Very few pieces (6%) have little or
no cortex.
The cores show a general regularity or patterning of removals;

41% have been

centripetally worked, and 38% display a regular pattern of removals. A further 4% (5
cores) are Levallois or Levallois-like.

This is surprising as the quartzite is fairly

coarse-grained and consequently one would consider such preparation more difficult to
achieve.

5.1.11 Flint and quartzite cores: summary
As with the flake tools, the most striking difference between the flint and quartzite
cores is in size; quartzite cores are much bigger and heavier than flint ones and their
flake scars are correspondingly larger. Length and width, both of cores and largest
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visible flake scar, and the corresponding ratios, show differences significant at the 5%
level (tested with a Kolomogorov-Smimov test).
Flint cores have been more heavily exploited than quartzite ones, have more flake
scars and retain less cortex.

Degree of exploitation and cortex are the only

categorical attributes which show differences between the two assemblages
significant at the 5% level (tested with chi-squared contingency tables, table 5.11).
Though over half of the quartzite cores have been fully worked, many have been only
partly or minimally exploited. No flint cores have been minimally worked. The high
degree of exploitation of the flint cores is to be expected because of the shortage of
available flint and, the obvious desire for flint tools as seen in the flake tool
component.
Attribute

probability (p=)

core type

p=.2037

%cortex

p=.0001

degree of
exploitation

p=.0097

Table 5.11. Pinedo cores: Chi squared contingency
table for core attributes
Although there is only a slightly higher percentage of step fractures visible on the
quartzite cores it should be remembered that these pieces are generally less exploited
and have fewer flake scars than the flint cores. It appears unlikely that step fractures
on quartzite cores prevented continued working but rather that it was perhaps easier
to pick up the more readily available quartzite cobbles for further flake production.
As seen in the flake tools, the approach towards the working of flint and quartzite
pebbles at Pinedo is similar except that flint is more heavily worked, and the resulting
pieces are smaller than the quartzite artefacts due both to the greater exploitation of
flint and the smaller size of the unworked flint pebbles.
5.1.12 O ther components of the Pinedo assemblage (fig. 5.25)
Cleavers, trihedrals, pebble tools and a large number of unretouched flakes and
debitage were also recovered during the Pinedo excavations. Although these artefact
types were not studied in detail for this project, the descriptions of them provided by
Querol and Santonja (1979) are in such detail as to give a comprehensive overview of
them and the part they play in the total assemblage.
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Unretouched flakes and debitage
Most of the industry consists of unretouched flakes and debitage covering all of the
knapping processes: core preparation flakes, fully cortical, partially cortical, with a
strip of cortex, non-cortical, retouch and rejuvenation flakes and fragments. Querol
and Santonja (op cit. ) suggest that flakes with a strip of cortex are the result of
knapping rounded pebbles, particularly in the manufacture of pebble tools, the most
common artefact type after unretouched flakes. They also note that many of the small
flakes result from breakage caused by the force of the hammerstone at moment of
impact. Flint flakes show greater exploitation of that material; they have less cortex
and there are numerous rejuvenation and retouch flakes among them.
The flakes (excluding retouch and rejuvenation flakes) are small, roughly equal in
length and width (about 50mm in both dimensions) and are often oval in shape, all
aspects related to the raw material - small, nodules.

Cleavers
The thirty-eight cleavers are in quartzite, thirty-five on cortical flakes and three on
non-cortical flakes. Lateral retouch is minimal and only slightly affects the outline of
the flake blank. Edges are predominantly straight and bases are thick. The cleavers
range in length from 59mm to 165mm and average 107mmi However, Querol and
Santonja note that there are a number of small cleavers (less than 100mm long).
The Pinedo cleavers are typologically simple: 70% are Tixier's type 0 with very little
modification, 21% (8 pieces) are type 1 and 8% (3 pieces) are type 2. The excavators
note that, although these cleavers have archaic characteristics typologically and
technologically, there is some standardisation in size, in particular with the relation
between length and thickness.

Trihedrals
Trihedrals form an important part of the Pinedo assemblage: 9% of the macro industry,
7% of the tools and 2% of the total assemblage (Querol and Santonja op cit., 141).
Two groups of trihedrals are represented: the first includes traditional trihedral types,
that is those in which modification has affected most of the piece and which have a
clearly defined, trihedral point; the second group incorporates those which the
excavators have called trihedral pebble tools, which are similar to pebble tools
(choppers/chopping tools) but have a trihedral point.
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There are 108 trihedrals in the assemblage: 105 in quartzite, 2 in flint and 3 in quartz.
Of the traditional trihedrals 74% are on pebbles and 15% manufactured from flakes.
Most of the trihedral pebble tools are on pebbles (93%) as would be expected
because of their classification. The first group tends to be larger and heavier than the
second (128mm long, weighing 425g and 104mm long, weighing 287g respectively)
(fig. 5.25).

Pebble tools
The 944 pebble tools form 57% of the tools and 16% of the total assemblage. Most
(88%) are in quartzite, some in quartz (8%), and a few (4%) in flint. There are a
variety of shapes and working is limited. The majority (70%) are unifacial (choppers)
while 30% are bifacial (chopping tools). They are fairly small, averaging between
106mm and 108mm, but those in quartzite are bigger than those in flint or quartz (fig.
5.25).
5.1.13 Conclusion
The Pinedo assemblage is manufactured from quartzite, flint and quartz all obtained
from the local fluvial gravels. Although quartzite is the most common raw material, as
would be expected from its predominance in the gravels, a definite selection of flint in
antiquity is evident in the assemblage. Selection is also indicated by the size of the
available pebbles; pebble size in the gravels is most often between 20mm to 60mm
(Diaz and Pérez-Gonzâlez 1979). The predominance of pebble tools and pebblebased artefacts in the assemblage cannot be seen as a sure indicator of an early age
but is rather a reflection of the local pebble size.
The assemblage, as a whole, indicates the use of technologically simple operational
chains which are both pebble and flake-based.

It is dominated by the large tool

element; pebble tools, unifaces/bifaces and trihedrals account for 70% of the tools.
Large tools show little working, are achieved with few removals and do not have fine
finishing retouch or signs of the use of a soft hammer. Striking platforms among the
flake tools rarely show any preparation, retouch techniques are simple and use of the
Levallois method is almost nonexistent.
The working of the different raw materials appears to be very similar, except for the
presence of cortex, striking platform preparation (cortical versus plain) and core type,
in which significant differences can be discerned. Differences which are statistically
significant in the working of both materials are consistently shown in both the ordinal
and categorical variables for cores, but are much less apparent among flake tools.
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As has been shown in the study of the Pinedo assemblage some differences between
flint and quartzite have been documented. However the basic approach to the working
of both materials in the assemblage is similar.
In the next section I shall discuss the materials from Porzuna which is entirely in
quartzite. The assemblage offers a sharp contrast with that of Pinedo as we shall
see.
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Chapter 5 part II: PORZUNA
5.2.1
5.2.2
5.2.3
5.2.4
5.2.5
5.2.6
5.2.7

The site
Study sangle
Unifaces/bifaces
Flake tools
Cores
Other conqx)nents of the Porzuna collection
Conclusion

5.2.1 The site
Palaeolithic occupation in the present day province of Ciudad Real in the southern
Meseta is attested to by the profusion of find spots of stone tools, unfortunately all
surface finds. In some areas, such as Porzuna, the collection of artefacts runs into the
thousands, and as such cannot be ignored despite the problems of dating and
provenance.
Porzuna lies in the centre of the Bullaque valley between the southern foothills of the
Montes de Toledo and the Guadiana river (fig. 5.1). The Bullaque basin consists of
four depressions filled mainly with alluvial fan deposits (Ciudad Serrano 1986a;
Santonja and Villa 1990). The morphology of the area is basically the same now as at
the time of the formation of the present river systems (Redondo and Molino 1980).
River terraces are not present in all four depressions; three extensive but shallow
terraces, the highest at +18m, have been identified in the two depressions close to
Porzuna. Terrace deposits with an abundance of quartzite pebbles and blocks formed
the source of raw material from which the stone tools were made.

The artefact

accumulations were found on the surface of the lowest terrace (Santonja and Villa op
cit.).
The lithic artefacts, all surface finds, came from a number of areas around Porzuna but
the two principal artefact concentrations were separated by the Bullaque river, one on
the right bank adjacent to the village of Las Tinosillas and the second two kilometres
downriver on the left bank close to the village of La Casas del Rio (Ciudad Serrano op
cit., 149). Over 8000 pieces were collected by private individuals and form three main
collections which have been studied and published (Vallespi Pérez et al. 1979, 1985).
The number of sites represented by this lithic material cannot be determined with
certainty: the large concentrations could represent two sites separated by a number
of smaller occurrences, but this cannot be proven. Unfortunately there were no faunal
remains or other indications of settlement.
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Although the assemblage may be the result of selective rather than systematic
collection, together these comprise more than 8000 pieces which, on typological
grounds, according to Vallespi Pérez et al. {op cit ), indicate a mixture of Late
Acheulian and Middle Palaeolithic material. These authors define the Late Acheulian
as rich in advanced biface and cleaver types with a good series of trihedrals. Among
the bifaces amygdaloid, Micoquian and lanceolates predominate but a wide variety of
types are present. Thick bifaces predominate but there are, however, a significant
number of flat ones. Simple cleavers prevail, but more advanced and mixed types are
well represented. Trihedrals are present too. There are also bolas, chopping tools and
a good series of scrapers, knives and notches among other types as well as knapping
debris, irregular cores and a substantial number of large and very large flakes, all seen
as indicators of the Late Acheulian (Vallespi Pérez et al. 1985).
Middle Palaeolithic assemblages are defined by the abundance of mainly flake but a
few blade cores, the presence of Levallois cores, flakes and tools, a number of
discoidal cores, the large numbers of medium and small sized flakes and abundant
knapping debris (Vallespi Pérez et al. 1979, 1985). The bifacial group of cordiforms,
triangular, discoidal and short amygdaloid bifaces and small cleavers are also seen to
indicate the Middle Palaeolithic. The flake tools are typologically diverse and form an
important part of the assemblage.
There are no sources of flint or similar stone in the immediate area of the finds, nor
indeed in the province of Ciudad Real. The stone from which the artefacts are made is
a fine-grained, excellent quality quartzite, available as pebbles or cobbles large
enough to produce good-sized flakes from which most of the large tools are made.
artefact type

no. artefacts

cores

813

pebble tools

145

bolas/spheroids .

53

unifaces/bifaces

1183

cleavers

803

trihedrals

309

flake tools

1473

flakes/debris

>4000

Table 5.12. Porzuna: assemblage composition
(based on Vallespi Pérez et al. 1979,1985)
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The absence of flint formed no barrier to stone tool production; a wide variety of
artefacts were manufactured from the local quartzite. Table 5.12 gives an indication of
the composition of the collections in which the numbers shown are minimum numbers
for each type.

5.2.2. Study sample
The lithic artefacts from Porzuna are now deposited in the store of the Museum of
Ciudad Real which is not in the museum proper but about one kilometre away. The
artefacts were stored in three to four rows of eight to ten boxes, stacked one on top of
another to a height of over five feet. The material was roughly sorted into bifaces,
cleavers, flake tools etc., but the boxes were not in any particular order, although at
times a few boxes of the same artefact type were located together. The selection of
materials to be studied was made as boxes of particular types were encountered.
When a box was encountered and its contents verified, the box was removed with all
its contents and delivered to the museum for study. In this way relatively unbiased
samples of two hundred unifaces/bifaces, two hundred and four flake tools and two
hundred and seven cores were made. The slight difference in numbers is a result of
my desire to study all the relevant artefacts in the box from which produced the two
hundredth artefact.
5.2.3. Unifaces/bifaces
N=

mean

SD

median

length (mm)

200

146.87

43.93

width (mm)

200

80.59

thickness (mm)

200

weight (g)

nun

max

range

147

72

239

167

17.21

81

43

141

98

38.94

10.22

37

17

69

52

200

526.98

326.81

459.5

98

1686

1588

perimeter (mm)

200

371.03

83.17

365

165

610

445

functional edge (mm)

200

339.17

85.14

340

150

610

460

# flake scars

200

27.55

9.03

27

10

57

47

# invasive scars

200

4.14

2.31

4

0

13

13

#step fractures

200

12.09

6.08

11

1

28

27

% invasive scars

200

15.01

6.99

14

0

43

43

% step fractures

200

42.72

14.15

42

6

95

89

% functional edge

200

91.68

1229

100

44

116

72

W:Th

200

2.14

.46

L:W

200

1.82

21

2.14

12

3.86

266

1.82

1.34

2.6

123

Table 5.13. Porzuna unifaces/bifaces: metrical statistics

192

Of the two hundred unifaces/bifaces studied, one hundred and sixty three were
bifaces, thirty three were partial bifaces and four were unifaces.

Although there

appears at first view to be a variability in size among the unifaces and bifaces as seen
in the range in length, width, thickness and weight, most pieces lie well within the
range (table 5.13 and fig. 5.9). In length, for example, with a range of 167mm between
the largest and the smallest piece, most pieces lie between about 120mm and 180mm
peaking at between 130mm-156mm.

While the majority are longer than 130mm,

almost one quarter (22%) exceed 181mm, but there are also a number (13%) which
are quite small (less than 106mm). Similarly, the range in width is effectively halved
as most pieces are between 55mm and 100mm wide, although, as with length, there
are a few extreme values. A similar pattern can be seen in thickness dimensions in
which, once again, a few outliers cause the range to double.
Similarly, some pieces (9%) weigh more than one kilo but most weigh between lOOg
and 600g. The unifaces and bifaces, then, can be considered as primarily medium
sized but with a range that includes a number (at least 10%) of small and large pieces.
Flakes were the preferred blank form: 65% of the unifaces/bifaces are flake-based
while 13% are on whole pebbles.

However, intense modification has quite often

(21%) hidden the nature of the original blank. The degree of modification is further
expressed by cortex on the artefact which tends to be minimal or nonexistent (61%).
Flaking affects more than half, and often more than three quarters of the surface area.
The intensity of modification is reflected in the number of visible flake scars, which
averages twenty eight and quite often reaches thirty five or more.
Despite the evident high degree of modification, only 33% of the pieces fall into
Bordes' 'thin' category (W:Th ratio of less than 2.35), although the majority tend to be
long. This may be influenced by the scarcity of invasive scars which average only 15%
of the total scars and the elevated number of step fractures, which average 43% of the
total scars (fig. 5.10).
The shape of the intersecting edges tends to be sinuous (40%) but curved (31%) and
straight (29%) edges are also common. In plan view edges are predominantly convex.
Whatever the shape of the edges, almost the entire perimeter is potentially functional.
The operational chain evident in the unifacial/bifacial pieces of Porzuna follows a
number of steps: selection of a suitable pebble from which to detach a flake; working
of the blank into a pre-finished stage with both hard and soft hammer; refining with
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soft hammer to complete the shape of the outline or finish the edge. As a result,
almost half of the pieces are symmetrical.
A range of types is present among this sample with lanceolate, ficron, cordiform and
Micoquian shapes predominating (table 5.14). Lanceolate, cordiform and Micoquian
are considered more 'advanced' forms requiring greater working and by implication
greater skill. These pieces demonstrate a considerable degree of technological skill,
not only producing particular, often symmetrical, forms but also providing a long,
potentially functional edge (fig. 5.26).
Bordes’ type

no. present

lanceolate

53

26.5

ficron

42

21

cordiform

34

17

Micoquian

24

12

amygdaloid

11

5.5

limande

9

4.5

abbevillian

9

4.5

naviform

4

3

lageniform

5

2.5

miscellaneous

5

2.5

triangular

2

1

ovate

2

1

%

Table 5.14. Porzuna unifaces/bifaces: typological classification
There appears to be a high degree of technological standardisation in general among
the bifacial component of the Porzuna collections. Although at times a considerable
range in size is evident, it is biased by some large and small pieces while the majority
lie within a much smaller range. This standardisation is further indicated in the choice
of blank and degree of modification. The flaking is often standardised, as evidenced in
the number of Micoquian type pieces, which have had their distal end formed by a the
removal of a series of parallel flakes. A level of standardisation as described here
obviously indicates a carefully planned and efficiently worked bifacial element, in
which the use of soft hammer is apparent. The fact that these pieces are thick by
Bordes' standard does not indicate a lack of refinement. On the contrary, the high
number of lanceolate and Micoquian types present often show fine flaking around the
edges and the distal ends. In addition, almost half of the pieces are symmetrical. As
most of the pieces are made on flake blanks which have been extensively worked it
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would seem plausible to point to the low percentage of invasive scars and the high
percentage of step scars as obstacles to a continued thinning process. The number of
step fractures often seems to increase with the intensity of flaking, and on several
occasions a pyramid of such fractures was noted after what appeared to have been
efforts to remove the original fracture. It would seem that skilled knappers, which
these hominids obviously were, working with fine material and using the appropriate
hammer mode, should have been able to overcome obstacles such as fractures if so
desired. If, in such cases, the presence of multiple step fractures are testimony to
unsuccessful attempts to remove a fracture, it might be reasonable to suggest that the
raw material used, although fine-grained, may at times form an obstacle to the
successful correction of mistakes.
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Fig. 5.10. Porzuna unifaces/bifaces: invasive flake scars and step fractures.
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5.2.4 Flake tools
A sample of 204 flake tools were studied. All are in quartzite.
N=

mean

median

SD

mm

max

range

length (mm)

204

60.45

2325

55

26

157

131

width (mm)

204

57.91

28.03

50

21

' 172

151

thickness (mm)
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21.36

10.49

20

6

70

64

weight (g)

204

169.79

61

6

1115

1109

platform length (mm)

129

32.72

19.13

29

5

97

92

platform width (mm)

129

11.81

7.88

10

1

49

48

perimeter (mm)

204

206.23

74.92

185

85

450

365

retouched edge (mm)

204

117.96

57.61

107.5

30

310

280

% retouched edge

204

57.84

21.99

56

17

140

123

platL:platW

129

321

1.81

2.78

1

11

10

L:W

204

1.14

.4

1.1

.45

2.53

2.06

W:Th

204

293

.98

2.82

.76

6.67

5.91

132.7

Table 5.15. Porzuna flake tools: metrical statistics
As with the unifaces/bifaces, the presence of a few large pieces has contributed to the
considerable range in size and weight seen among the flake tools and has biased their
average values (table 5.15 and fig. 5.11). Most tools lie within a fairly limited size
and weight range and are generally smaller than the average calculated on the basis of
all the pieces. The flake tool assemblage then is small in size with a few much larger
pieces.
Of the 204 tools studied 187 were made on flake blanks, two were blades and fourteen
were on other fragments of material. Short oval flakes predominate (31% ) followed
by irregular side and end flakes (23% and 22%) with short quadrangular and short
triangular flakes also present (12% and 10% fig. 5.12). Long forms are rare.

It

appears that, although cortical flakes were sometimes used as blanks, a preference for
non-cortical blanks is indicated: over half (52%) have little or no cortex, while another
fifth have less than 25% cortex. Flakes with greater amounts of cortex account for
only 8% of the assemblage (fig. 5.12).
The striking platform and bulb have often been either partially or fully removed.
Where visible, striking platforms are either plain (59%) or cortical (37%) (fig. 5.12).
Faceted and dihedral platforms are not common but occur (5% and 3% respectively).
Although there is no indication of Levallois technique among the flake tool sample
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studied here, it was known and employed as can be seen from Levallois cores.
Additionally Levallois flakes and points are recorded in previous studies (Vallespi
Pérez et al. 1979, 1985). Platform length varies quite widely although most platforms
are smaller than 50mm and often smaller than 30mm. Large platforms, while present,
are uncommon.

There tends to be less variability in platform width with most

platforms less than 15mm wide.
Convex edge morphologies are present in slightly more than half the tools (55%), but
a variety of edge morphologies are to be found: concave (16%), denticulate (15%),
notched (10%) and straight (5%). The perimeter is often quite extensively affected by
retouch which is clearly humanly produced and not the result of natural, post
depositional factors. Continuous retouch, while mainly confined to one edge (60%)
often affects two edges (40%) and is usually either long (48%) or short (41%),
sometimes invasive (8%) and occasionally covering (3%).

It tends to be simple

although scalar retouch is well represented. In addition 9% of the pieces show parallel
or semi-parallel retouch. Retouch generally affects the dorsal surface (58%) of tools
but more than one quarter have inverse retouch, while 12% have been bifacially
retouched (fig. 5.12).
There are a number of different flake tool types present in the sample studied (table
5.16).

The scraper group predominates with denticulates and piercers well

represented (fig. 5.26). Points are well defined and usually formed by lateral retouch
on both edges, either by small retouching flakes, notches, or both. Denticulates, on
flakes of all sizes, tend to be made with simple retouch and are usually well defined.
There are some examples of very fine, deliberate microdenticulated edges.
The skill and careful working demonstrated in the unifacial/bifacial pieces is evident in
the flake tools. They are made on blanks of fine-grained quartzite. Flakes of all sizes,
including secondary and tertiary flakes, were exploited. Edges are often extensively
retouched in a variety of retouch modes. The larger pieces among the flake tools are
summarily worked and often appear 'crude'. However, the smaller pieces show quite
careful working.
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Bordes'
type no.
6

type

no, present

% of sample

mousterian point

1

.49

9

straight scrz^r

1

.49

10

convex scraper

4

1.96

11

concave s c r ^ r

1

.49

15

double biconvex scraper

3

1.47

16

double biconcave scraper

1

.49

17

double convex-concave scraper

3

1.47

19

convergent convex scraper

6

2.9

20

convergent concave scraper

3

1.47

21

canted scraper

11

5.39

23

transverse convex scraper

10

4.9

24

transverse concave scraper

3

1.47

25

ventral face scraper

2

.98

26

scraper with abrupt retouch

4

1.96

28

scraper with bifacial retouch

21

10.29

29

scraper with alternate retouch

6

2.9

30

endscraper

6

2.9

31

atypical endscraper

16

7.84

32

burin

1

.49

34

piercer

28

13.75

35

atypical piercer

9

4.41

36

backed knife

7

3.43

37

atypical backed knife

2

.98

40

snai^)ed piece

6

2.9

42

notch

5

2.45

43

denticulate

36

17.46

44

bee

2

.98

45-50

retouched flake

1

.49

55

hachoir

1

.49

56

push plane

2

.98

62

miscellaneous

2

.98

Table 5.16. Porzuna flake tools: typological classification
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5.2.5 Cores
207 cores were studied. They are all on fine-grained quartzite.
max

range

36

170

134

58

29

110

81

206.76

153

27

1486

1459

4.56

10

2

36

34

12.4

3

0

26

26

30.83

14.03

29

8

107

99

207

29.98

12.4

28

8

77

69

%step

207

31.18

19.87

30

0

100

100

scarL:scarW

207

1.11

.49

1

.42

3.53

3.12

L:W

207

125

2

12

99

2.11

1.12

N=

mean

SD

length (mm)

207

75.01

24.67

70

width (mm)

207

59.9

15.93

weight (g)

207

218.7

# flake scars

207

10.22

#step fractures

207

scar length (mm)

207

scar width (mm)

3

median

mm

Table 5.17. Porzuna cores: metrical statistics
As with the unifaces/bifaces and flake tools, the apparently extended range in size
and weight is due to a few pieces which are much larger than the others. Some cores
(12%) are longer than 104mm and very few weigh more than 500g. In fact the cores
are quite small and not heavy (fig. 5.13).
Over 90% have been exploited to exhaustion and as a result it is impossible to deduce
the core-blank type, although sometimes a slight thickness in what would have been
the bulbar area suggests the exploitation of flakes. On those in which the blank is
clearly identifiable, 23% are on flakes while 13% are on pebbles. There is very little or
no cortex on two thirds of the cores and it is rare to find large areas of cortex on the
remaining pieces; only 4 cores have cortex on more than half their surface.
Flake scars on cores tend to be small, usually less than 40mm in length and width. It
should be remembered however that these scars represent the final removals from
cores which have generally been exploited to exhaustion. Scars lie within the size
range of the smaller flake tools, indicating that the final removals from cores formed
potentially useful blanks for flake tools. Flake scars tend to be fairly uniform in shape
with length/width ratios around 1.0.
A regularity and patterning in removals is seen on the cores.

Most (73%) are

centripetally flaked either fully or partially, and a further 6% are Levallois-type cores.
Very few (3%) show no patterning whatsoever.
202

In summary, the cores from Porzuna display an intensity of patterned exploitation
which produced flakes of all sizes. Scars of the final removals fall well within the size
range of the smaller flake tools. The systematic use of centripetal flaking may account
for the number of flakes which are a short oval or side-shaped (55%) which have been
retouched into tools.
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Fig. 5.13. Porzuna cores: frequency distributions
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5.2.6 Other components of the Porzuna collection
In addition to the artefact types described above, the Porzuna collections include a
large number of unretouched flakes and debris, numerous flake cleavers, trihedrals,
some pebble tools, a few bolas and spheroids (fig. 5 26).
Unretouched flakes and debris
Publication accounts of the materials (Vallespi Pérez et al. 1979, 1985; Ciudad
Serrano 1986a) discuss the modified elements of the collection in some detail, but
provide only cursory information on the unretouched flakes and debris. There are over
4000 pieces in this category forming roughly 50% of the total assemblage. Although
we cannot be sure of how many different assemblages are incorporated within the
collection, and the extent to which pieces were selected during collection, it seems
that the level of selection must have been relatively low and not totally biased
towards typological pieces. Undoubtedly one would expect rather more unretouched
flakes and probably many tiny fragments and flakes (similar to those found during the
excavations at Pinedo) are missing, although a range in flake size from the very large
to the small has been noted (Vallespi Pérez et at. op cit.)

Cleavers
The macro industry of at least 2295 pieces (including unifaces/bifaces, cleavers and
trihedrals) forms an important part of the assemblage. The technological skill and
variability of types displayed in the unifaces/bifaces is evident among the cleaver
group. Simple types (O and II) predominate but there are a number of technically
more complex types on Levallois flakes and on flakes which have been greatly
modified. In many cases very little or no cortex remains on the cleavers, not only on
what are seen as the more 'advanced' types, but also on the simpler types, in
particular type II (Ciudad Serrano 1985, Vallespi Pérez et al. op cit.).
Trihedrals
There is a substantial number of trihedrals which tend to be large, nodular artefacts,
usually made on rounded pebbles, although some are on flat tabular pebbles and a few
are on flakes (Vallespi Peréz et al. op cit.). While all three faces are entirely worked
on some pieces, the majority are not fully modified and generally have areas of cortex,
often at the base of the piece. They are true trihedrals in the sense of having a weU
defined trihedral tip as opposed to the pebble trihedrals found at Pinedo. This is likely
influenced by the larger size of the available pebbles in the locality.
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Pebble tools
Pebble tools, which are not numerous, are generally made on angular quartzite
pebbles although some are on large flakes. A few are on sandstone pebbles. Size
varies, but these pieces are never too large. Chopping tools form the greater part of
this category of artefacts.
5.2.7 Conclusion
Two operational chains, flake-based and pebble-based, were followed in the
production of the artefacts from Porzuna. The most common chain was based on the
production initially of substantial flakes from pebbles. These flake blanks were then
further modified into tools of all types including some thick choppers on flakes
(Vallespi Pérez et al, 1985). To a lesser degree, a second chain incorporated the
reduction of whole pebbles into unifaces/bifaces, trihedrals and pebble tools. Apart
from certain flake tools and cleavers no other tool type was consistently made
following one particular operational chain, although the production of flake blanks
appears to have been generally preferred.
Extensive modification, often with the use of a soft hammer, can be seen in the
unifaces and bifaces, especially those made on flake blanks. Modification of the flake
tools was achieved through the use of a variety of retouch modes. Although there is a
considerable range in size within the artefacts considered in this study, it has been
distorted by a few extreme values and is, in fact, much less than the metrical
statistics would make it appear.

The general closeness between the mean and

median values indicates a standardization within the individual categories, as do the
shapes of the frequency curves.
The technical skill evident in the Porzuna assemblage is not suggestive of raw
material constraints. It would appear that the manufacturers of the artefacts were not
hampered by the fine-grained quartzite they exploited but, on the contrary, found it an
excellent material which they knapped exceedingly well, producing some very fine
pieces. The number of step fractures seen on the unifaces/bifaces may have been due
to the use of quartzite, but their presence did not impede the production of a good,
functional, working edge which seems to have been what was desired. That the fine
grained quartzite exploited at Porzuna was a good stone to use is seen not only in the
fine workmanship of the majority of artefacts but also in the variety of types produced.
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Fine-grained material also appears to be one of the factors contributing to some of the
skilled working demonstrated in the assemblage from Alpiarça, which will be
discussed next in this Chapter.
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Chapter 5 part HI: MILHAROS
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5.3.5
5.3.6
5.3.7
5.3.8
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Unifaces/bifaces
Flake tools
Cores
Other components of the Milharos assemblage
CcMiclusion

5.3.1 Introduction
The Tagus river rises in east central Spain, in the Sierra de Albarracm, and flows
westward until it reaches Lisbon in Portugal where it drains into the Atlantic (fig. 5.1).
Middle Pleistocene sites and isolated artefacts ascribed to various stages of the
Acheulian have been found along the Tagus valley. The best known excavated site on
the Tagus in Spain is Pinedo which has been discussed earlier in this Chapter. Further
westward in Portugal lies the site of Milharôs which has also been excavated and will
be discussed below.
5.3.2. The site
The site of Milharôs is located in the eastern sector of the Vale do Fomo near Alpiarça
about 50 kms north-east of Lisbon (fig. 5.1). The lithic artefacts were in " fine-grained
colluvial sediments over-lying a fluvial deposit of a low-middle terrace of the Tagus
river, separated by a scarp from the complex deposits of the valley bottom." (Santonja
and Villa 1990, 77). Small to medium-sized, fine-grained, quartzite pebbles present in
the terrace gravels were exploited for the manufacture of the stone artefacts. The
industry comes from four areas nominated A, B, C and D (Raposo et al. 1985, in press).
Artefacts from area A were exposed during preparation of the ground for agricultural
work and were then collected. Area B encompasses two peripheral locations in which
artefacts were exposed during removal of the uppermost layers of the ground surface.
Area C covers the test trench and area D denotes the excavated area. Although the
site is not considered to be a living floor, the excavators consider the excavated
material, which is in a relatively fresh condition, to be close to its original place of
deposition. In addition, they feel that the technological and typological homogeneity of
all the lithic material, from both the excavation and surface collection, is indicative of
one industry (Raposo et al. 1985).
The dating of the Milharôs assemblage is problematic; there are no absolute dates and
no faunal remains. The chronology of the terrace system of the Vale do Fomo cannot at
the moment be accepted without question. In the 1940s the terrace in which the lithic
artefacts were found was assigned by G. Zbyszewski, on the basis of an eustatic
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model, to what was then termed the 'early Riss' (Raposo et al. op cit.). The validity of
dating terraces using an eustatic model has been questioned by Raposo et.al. {op cit.)
who have called for a thorough revision of the chrono-stratigraphy of the Quaternary of
the area. A late date, possibly late Middle Pleistocene or early Upper Pleistocene, has
been suggested based on the terrace in which the artefacts were found, and on
technological and typological grounds: there are a number of well made Micoquian and
lanceolate bifaces, a group of flake cleavers which are made on standardised blanks,
and clear indications of complex operational chains (Raposo et al. in press).
The lithic assemblage of 338 pieces is made almost entirely on fine-grained, quartzite
pebbles from the terrace gravels. The exceptions are two flint and one quartz artefacts.
It is diverse in composition, with unifacial, bifacial and flake tools as well as cores and
unretouched flakes (table 5.18). Unretouched flakes, both large (larger than 5cms) and
small, together form the greater part of the assemblage (42% of the total). Flake tools,
pebble tools, cores, unifaces/bifaces and cleavers are all well represented.
no. artefacts

% of
assemblage

% of modified
pieces
excluding
cores

% of
modified
pieces
including
cores
13.5

bifaces

24

7.1

17.4

cleavers

13

3.8

9.4

7.3

pebble tools

45

13.3

32.6

25.3

flake tools

56

16.6

40.6

31.5

cores

40

11.8

131

38.8

other

29

8.6

Total

338

unretouched.flakes

T able.

100

22.5

100

100.1

5. 18 M ilharôs: a ssem b la g e com p o sitio n (adapted from Raposo

a/. 1985)

5.3.3 Study sample
The artefacts are in the Museu Nacional de Arqueologia e Etnologia in Lisbon. For this
site, I did not need to take a sample as the assemblage was small:

I was able to study

all of the artefact types in which I was interested. I looked at twenty five bifaces, fifty
flake tools and forty eight cores in the lithic laboratory at the museum. The slight
discrepancy between the number of bifaces and cores reported by Raposo et al. {op cit.
) and those studied here results from differences in classification. I have classified
some of the pebble tools as cores and one as a partial biface.
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5.3.4 Unifaces/bifaces
Bifaces form 13.5% of the modified pieces (including cores) and 7.1% of the total
assemblage. Sixteen have been classed as bifacial and nine as partial bifaces. There
are no true unifaces in the assemblage.
The biface assemblage is fairly standardised as far as dimensions are concerned (table
5.19). Although they are are not very big, bifaces may appear from the table to vary in
size quite substantially, particularly in length with one at 60mm long and another at
214mm; in fact, the majority tend to be close to the mean in length and width (fig.5.14).
A wide range in weight also apparently occurs, with a difference of over one kilo
separating the lightest from the heaviest pieces.

This difference, however, is not

indicative of the bifaces as a whole; only three of them weigh more than 680g, one of
which weighs more than 1200g. They are, then, generally fairly small.
N=

mean

SD

median

mm

max

range

length (mm)

25

133.92

34.49

134

60

214

154

width (mm)

25

7528

12.68

74

40

100

60

thickness (mm)

25

39.76

11.34

41

20

58

38

weight (g)

25

482.28

240.98

505

158

1204

1046

perimeter (mm)

25

342.6

77.81

355

170

530

360

functional edge (mm)

25

299.24

92.44

290

155

530

375

#flake scars

25

22.04

10.14

21

9

47

38

#invasive scars

25

3.04

2.35

3

0

10

10

#step fractures

25

10.04

5.97

10

1

24

23

% invasive scars

25

14

826

16

0

25

25

% step fractures

25

45.08

16.93

45

8

77

69

% functional edge

25

86.96

14.04

88

62

100

38

W:Th

25

1.93

51

1.89

124

3.33

2.09

L:W

25

1.74

.32

1.69

1

2.67

1.67

Table 5.19: Milharôs bifaces: metrical statistics
Most pieces would be considered thick by Hordes' criteria (W:Th ratio less than 2.35),
although a few are flat. The relative thickness of the artefacts may be influenced by the
numerous step fractures which often form 50% of the total scars, and by the generally
few invasive flake scars. In none do invasive scars account for more than 25% of the
total scars (fig. 5.15). In addition the shape of some, for example Micoquian types with
their globular bases, would automatically cause pieces to be classed as thick. Most
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bifaces are made on flake blanks (68%), but five (20%) are on cobbles and three (12%)
have been so fully modified that the original blank form is unrecognisable.
Although cortex remains on many of these pieces (64%), it is generally minimal and
large areas of cortex are uncommon. Indeed, most pieces have little or no cortex, and
much of that which remains is located at the base of the artefact, often the thickest and
least modified area of the piece.

The removal of the flake blank at the outset of

production automatically ensured that the ventral face had no cortex prior to further
modification. The subsequent removal of cortex on the dorsal surface indicates a fairly
intensive modification process, further attested to by the number of pieces which have
been fully or almost fully affected by flaking; only two show little working, whereas in
65% of the pieces more than half of the surfaces have been modified. There are no
indications of any pieces made on flakes from specially prepared cores in which cortex
had been removed prior to flake removal.
While the edges intersecting the two faces of the pieces are predominantly straight
(47%), curved and sinuous edges are also common.

Straight edges suggest careful

working and consequently a greater investment of time and labour, indicating a desire
or need for such edges, as well as the ability to achieve them. Viewed in planform,
edges are mainly convex although over 30% are straight. The careful attention paid to
the edges has resulted in the production of long, potentially functional edges in most
pieces (averaging 87% of the perimeter). That area of the perimeter which is not sharp,
and therefore has no cutting potential, often coincides with the cortical base.
The operational chain apparent in the bifacial element of the Milharôs assemblage
indicates a preconceived notion of the type of tool desired and the knowledge of how to
achieve this end. Generally starting from a flake blank which is often carefully and
extensively modified, the knapper spent time getting a particular shape, ensuring that
intersecting edges were straight when required, that the piece produced was generally
symmetrical and that a long potential working edge was achieved. As a result, the
original raw material blanks were quite often very extensively worked to give the best
attainable result.
The investment of time and labour is seen in a number of finely worked Micoquian,
lanceolate and limande bifaces (fig. 5.27) which undoubtedly demonstrate experienced
workmanship. A soft hammer was used to work the finely and carefully finished tips.
However, as mentioned above, there are a number of step fractures, which do not
appear to be due to resharpening activities, little invasive flaking and the the resulting
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artefacts are thick by Bordes' criteria. It would seem that a knapper who could produce
the finely made pieces present in the assemblage would also be able to remove step
fractures and thin the piece, if so desired and raw material permitting. That this has not
been done here is perhaps more the result of a conscious decision by the knapper than
entirely due to raw material which is fine-grained and homogeneous.
While typologically quite diverse, the assemblage is dominated by lanceolate,
Micoquian and limande bifaces (table 5.20) A number of other types are also present:
amygdaloid, chisel ended, triangular, ovate, Abbevillian as well as two miscellaneous
pieces. It has been proposed (Raposo et.al 1985) that the characteristics of the biface
component indicate an evolved assemblage of the late Acheulian.
Bordes' type

no. present

% bifacial
assemblage

lanceolate

6

24

limande

4

16

Micoquian

4

16

amygdaloid

3

12

chisel ended

2

8

miscellaneous

2

8

triangular

1

4

ovate

1

4

cordiform

1

4

abbevillian

1

4

Table 5. 20. Milharôs bifaces: typological classification
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5.3.5 Flake tools
Fifty flake tools were studied. Flake tools form 31.5% of the shaped tools (including
cores) and 16.6% of the total assemblage.
N=

mean

SD

median

mm

max

range

length (mm)

50

62.34

24.24

61

18

128

110

width (mm)

50

5922

27.5

51.5

20

135

115

thickness (mm)

50

25.42

14.14

24

3

90

87

weight (g)

49

139.71

80

3

711

708

platform length (mm)

20

312

17.93

31

6

75

69

platfdrm width (mm)

21

10.52

6.96

8

1

24

23

perimeter (mm)

50

86.76

187.5

50

475

425

retouched edge (mm)

50

83.76

61.72

62.5

20

293

273

% retouched edge

50

34.34

17.65

31

10

100

90

platL:platW

20

3Ô8

23

3.06

W:Th

50

2.72

123

257

58

7

6.42

L:W

50

1.17

5

1.09

51

2.71

22

209.9

148.8

1.5

12

10.5

Table 5.21. Milharôs flake tools: metrical statistics
A considerable range in size is evident among the flake tools. This range is a real one,
that is, it is not biased by a few very large or small pieces: 18% (9 pieces) weigh less
than 30g and 14% (7 pieces) weigh between 300-430g while there is only one large
piece of 71 Ig (table 5.21 and fig 5.16).

The flake tool assemblage, then, is not

dominated by very large pieces but has a good number of quite small tools (less than
30mm in length), as seen not only in the length, width and thickness but also in
platform length and width. Flakes tend to be wider than long and are generally oval in
shape (36%) with 22% side and 20% end flakes (fig. 5.17).
All the tools are made on flake blanks: there are no blades in the assemblage. Almost
80% have some cortex, with 38% of these retaining substantial amounts. In contrast,
22% have little or no cortex. Indeed, there is quite a range in the amount of cortex on
the pieces and there does not appear to be any clear preference for cortical or noncortical flake blanks. In fact 28% of the tools are on primary, cortical flakes. This range
in cortex distribution indicates at least two operational chains followed in the
production of these tools; one restricted to the retouching of a primary flake and the
second in which a flake has been more fully prepared (intentionally or not) before
retouching occurred.
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The striking platforms in over half the tools have either been removed or are impossible
to distinguish. Those which are visible are very often quite large in relation to the size
of the tool. Striking platforms, when visible, tend to be unprepared and are primarily
cortical or plain (fig. 5.17). Platform preparation, however, did occur at times: one
faceted and one dihedral platform is evident among the twenty three visible platforms.
There is no indication of the use of Levallois technique.
Although edges tend to be convex (40% of the edges), there is a variety of edge forms
with notched (21%), concave (16%), denticulate (12%) and straight edges (11%) well
represented (fig. 5.17). Modification, by either continuous or partial retouch, is usually
restricted to one edge (76%), although it has been applied to two edges in 20% of the
tools.

Retouch falls into two main categories, long and short, both almost equally

represented (44% and 40% respectively). However, invasive retouch is present in 16%
of the tools. The pieces have been modified predominantly by simple retouch (82%),
but parallel and semi-parallel retouch is present in 12% (6 pieces) while scalar flaking
affects 6% of the assemblage.

Although retouch usually affects the dorsal surface of

the tool (59%), it has quite often been applied to the ventral surface (32%).
Alternating, alternate and bifacial retouch is also present, but on very few tools.
Bordes No.

type

no. present

% flake tools

10

single convex scraper

5

10

11

single concave scraper

3

6

12

double straight scraper

1

2

14

double straight/concave scraper 1

2

15

double convex scraper

1

2

19

convergent convex scraper

1

2

22

straight transverse scraper

2

4

23

convex transverse scraper

2

4

29

scraper with alternate retouch

1

2

30

typical end scraper

2

4

31

atypical end scraper

1

2

33

atypical burin

1

2

35

atypical piercer

2

4

42

notch

9

18

43

denticulate

6

12

56

push-plane

1

2

62

miscellaneous

11

22

Table 5.22. Milharos flake tools: typological classification
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Typologically the assemblage is not very varied:

scrapers (mainly simple)

predominate, with notches and denticulates well represented (table 5.22). However
22% of the tools defy classification and have to be assigned to the miscellaneous
category, which perhaps indicates the problem of applying a classification system
devised for flint tools to a quartzite assemblage. Raposo et al. (1985) have a category
'core scraper on a pebble' which they admit might easily be classified at times as
discoidal cores.
In summary, the flake tools from Milharôs display a variability in technological attribute
characteristics.

There is a range in size, amount of cortex, edge and retouch

morphology and planform which seems to indicate differing patterns of raw material
exploitation; some pieces are large, primary, almost fully cortical flakes which have
been retouched, while others are very small, non-cortical, secondary flakes modified by
retouch.

Despite this variability in size and cortex the tools are simple forms,

predominantly scraper types and denticulates (fig. 5.27).
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5.3.6 Cores
Forty eight cores were studied. These form 22.5% of the shaped tools and 11.8% of the
total assemblage.
N=

mean

SD

median

min

max

range

length (mm)

48

78.58

28

77.5

38

174

136

width (mm)

48

61.27

22.14

56.5

29

134

105

weight (g)

47

340.06

466.9

17.3

33

2456

2423

# flake scars

48

7

4

7

1

17

16

# step fractures

48

2

2

2

0

7

7

scar length (mm)

48

31.75

14.16

28.5

12

63

51

scar width (mm)

48

3129

13.43

30.5

10

74

64

% step

48

32.4

2613

35.5

0

100

100

scarLiscarW

48

1.02

.37

.98

SI

161

11

L:W

48

1.31

12

117

.86

1.92

1.06

Table 5.23 Milharôs cores: metrical statistics
The range in size seen among the bifaces and flake tools is mirrored among the cores
(table 5.23 and fig. 5.18), although the presence of a few large pieces causes the
range in size to appear much greater than it really is. Seventy-one percent of the
cores are between 52mm and 93mm long and 85% are between 29mm and 82mm
wide, while 70% weigh less than 275g. The cores, then, are relatively small. The
range in scar length and width is 51mm and 64mm respectively, but most scars are
less than 50mm long and 42mm wide, and would have adequately provided flake
blanks for the many flake tools which are less than 30mm long. Most cores have
less than six flake scars on their surface, but 25% have more than eight and 16%
have more than eleven.

Step fractures are often present although in varying

percentages.
Almost all cores (94%) have been exhaustively exploited.

This explains the

difference in size between flake scars on cores and size of the larger flake tools
which are generally bigger than any complete flake scar visible on the core. It also
explains the difficulty in identifying the blank base in almost half of the pieces.
Where identifiable, pebbles appear to form the main source for flake production
although 19% of the cores are clearly on flake blanks. Despite their high degree of
exploitation, most cores (75%) have some cortex. This accounts for the number of
flake tools on cortical and partly cortical flakes.
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A systematic patterning in exploitation techniques is apparent among cores. There
appears to be a preference for centripetal flaking, either fully or partially on one or
both faces of the pieces (60% of the cores). Levallois-like preparation is only slightly
in evidence (one piece). Cores with irregular, inconsistent removals are also few in
number (two pieces).
Cores from Milharôs are generally small, centripetally flaked and heavily exploited.
This intense exploitation could be taken to indicate a shortage of raw material. In
the present case this is not an acceptable explanation, as we know that the site was
associated with a dense gravel layer of small and medium-sized pebbles (Raposo et
al. 1985, 43). Perhaps the working of cores to exhaustion was a way of minimising
the need to fracture too many pebbles and so avoid the considerable difficulty that is
often experienced in the removal of the initial flake. (Experimental knapping of
quartzite pebbles has shown that it is difficult to remove the first flake from a pebble
[Moloney et al. 1988]). The dominant centripetal character of the flaking suggests a
certain standardisation which is also indicated in the bifacial assemblage. This is a
relatively easy way of producing flakes from a pebble as, once the initial flake has
been removed, the scar of each removal facilitates and directs the next one.
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Fig. 5.18 Milharôs cores: frequency distributions
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5.3.7 O ther components of the M ilharôs assemblage (fig. 5.27)
The following is an overview of those other components of the Milharôs assemblage
not studied in detail here, but which provides a more complete picture of the
assemblage and in which certain aspects noted in the bifacial, flake tool and core
components will be seen.

Cleavers
These form 7.3% of the shaped tools and 3.8% of the total assemblage (Raposo et al.
op cit. ). They are typologically simple types (Tixier's type 0), in which the original
flake blank has been very slightly modified usually by continuous retouch affecting
the middle area of both sides of most cleavers (Raposo et at. 1985, 47). Fine
retouch is often achieved through the use of a soft hammer. The cleavers are
symmetrical and display the same high level of standardization as can be seen in the
bifaces.
Pebble tools
These form 25.3% of the shaped tools and 13.3% of the total assemblage (Raposo et
al. op cit.). Most are unifacial, although a few are bifacial and some polyhedrons
occur. Some of the pebble tools could well be classified as cores; Raposo et al.
suggest that 30% of the pebbles fall into this category as their potential functional
edges appear to be of little practical use.
Large and small flakes
Flakes larger than 50mm have been classed as large.

There are 87 such flakes

forming 26% of the total artefacts. All but two are in quartzite. Most do not exceed
80mm in length although there are a few large, primary flakes rather similar to those
used for cleavers. A great many flakes retain some cortex. Striking platforms are
predominantly cortical (70%) with 15% plain, but few are dihedral or faceted (Raposo
et al. op cit.y 30). These characteristics are also found among the flake tools. There
are two Levallois flakes in the flake assemblage indicating a knowledge of the
Levallois technique, further suggested by the single Levallois-like core mentioned
above.
The 44 small flakes (less than 50mm long) in the Milharôs assemblage form 13% of
the total assemblage.

As with the large flakes and, in general with the other

components of the assemblage, they nearly all retain some, but not much cortex, and
that present often forms the striking platform. There are a few small primary flakes.
Although the retouching of small flakes was not uncommon as is demonstrated by the
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number of small flake tools present in the assemblage (over 20% are less than 50mm
long), these unretouched flakes are generally waste products.

5.3.8 Conclusion
The Milharôs assemblage is made on a relatively fine-grained, homogeneous quartzite
available in the local gravels in the form of small to medium sized pebbles. The
artefacts display a high degree of standardization and technological ability, especially
visible in the bifaces and cleavers. The operational chain is based mainly on the
production of flakes which were then further modified into bifacial tools or retouched
into flake tools. Modification of the bifacial tools was much more carefully done than
the retouching of flake tools. Cortex remains on most pieces, although often as the
cortical striking platform on flakes and cortical base on bifaces. There appears to be
no particular preference for flake size; both large and quite small flakes were used.
However, none of the flakes are particularly large, reflecting the size of the available
raw material.
The assemblages studied so far have been predominantly in quartzite. A late Middle
Pleistocene age has been suggested for the materials from Milharôs and Porzuna. A
similar age has been proposed for the assemblage from Oxigeno with a lithic industry
which is predominantly in flint. A discussion of this industry follows in the final part of
this Chapter.
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Chapter 5 part IV: OXIGENO
5.4.1
5.4.2
5.4.3
5.4.4
5.4.5
5.4.6
5.4.7
5.4.8
5.4.9
5.4.10
5.4.11

Introduction
Study sample
Unifaces/bifaces - flint
Unifaces/bifaces - quartzite
Flint and quartzite unifaces/bifaces: comparison
Previous study of the Oxigeno unifaces/bifaces
Unifaces/bifaces: summary
Flake tools
Cores
Other components of the Oxigeno assemblage
Conclusion

5.4.1. Introduction
The lithic assemblages so far discussed in this thesis, and the El Sartalejo material
which will be discussed in the next Chapter, are predominantly in quartzite, although
flint plays an important role in the Pinedo assemblage. The artefacts from Oxigeno
are primarily in flint. I have included a flint assemblage in the study to enable
comparisons between assemblages made on different stone but which are from
roughly the same time period, the Late Middle Pleistocene. Three assemblages fit
this category: Porzuna, Milharôs and Oxigeno.
There are many occurrences of stone artefacts and fauna in the terraces of the
Manzanares river. Few have been studied in detail and many, such as the site of
San Isidro, have been lost as the city of Madrid grew. The sand quarry of Oxigeno,
from which thousands of artefacts derive, is situated on a terrace just above the
present level of the Manzanares river south of Madrid (Rus and Querol 1981). The
lithic industry was exposed during exploitation of the quarry in the 1950s. Collection
of the material was undertaken then by students of the 'Seminario de Historia
Primitiva del Hombre' supervised by Professor Martinez Santa Olalla, and people
from the Madrid Municipal Institute of Archaeology. Rus and Querol note the paucity
of bibliographic references to the site and its stratigraphie position.

Reference is

made on some pieces to 'upper gravels' and lower gravels' but it is impossible to
divide the collection accordingly, although the pieces appear to come from
homogeneous strata and a relatively specific area (Rus and Querol ibid.). As with
many of the older collections from the Manzanares river, the Oxigeno collection has
been generally assigned to the Late Acheulian/Late Middle Pleistocene primarily on
technological and typological comparisons with other assemblages.

Assigning a

relative age from stratigraphie sequences is a tortuous procedure in the Manzanares;
the bottom levels of San Isidro are chronologically close to the Arganda I
stratigraphie unit in which the Aridos butchery site is located. Evidence from the
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Aridos microfauna and some technological aspects of the industry indicates a date in
the middle of the Middle Pleistocene (Santonja and Villa 1990). The sand quarries
south of San Isidro, including Oxigeno, are younger than the bottom levels of San
Isidro.
In the Spanish Meseta flint is found only in the Manzanares and Jarama river valleys
around Madrid. The Oxigeno artefacts, like all those around Madrid, are primarily in
flint and, to a much lesser extent, in quartzite. The flint, of poor quality with many
inclusions, was probably present in the form of blocks and pebbles as has been found
for the site of Arriaga just downstream from Oxigeno (Rus and Enamorado 1991).
Rus and Querol (ibid.) mention the presence of over 5(X)0 pieces, most of which are
unretouched and retouched flakes and fragments. The quantity of artefacts, which
include a variety of large and small retouched pieces as well as a large number of
unretouched flakes and debris, suggests that the collection was relatively unbiased.
The assemblage most likely comes from a number of sites.

A study of all the

unifaces/bifaces, cleavers and trihedrals by Rus and Querol was published in 1981,
who also mentioned that the flake tools were at that time under study. Unfortunately
results have not yet been forthcoming. Other artefacts in the collection have not
been studied in detail, as yet.
5.4.2 Study sample
Because of the problems associated with provenance and chronology, the Oxigeno
assemblage is not an ideal one to study.

Unfortunately there is no 'ideal' flint

assemblage in the Spanish Meseta or Portugal. Flint sources in both areas coincide
with the capital cities, and flint assemblages come from old collections. The Oxigeno
assemblage might be seen as the least contaminated: the abundance of unretouched
flakes and debris indicate a fairly systematic and unbiased collection of artefacts; the
materials were all housed in one museum; artefacts included those elements which I
wanted to study; all references to the materials categorised them as Late Acheulian,
albeit primarily on typological grounds.
The material is stored in the Museo Nacional de Arqueologia in Madrid and has been
classified and boxed in typological groups, and catalogued. The curator could not
permit me access to the Museum storeroom itself so that I could make a random
selection of materials to study.

However the Museum catalogue of the Oxigeno

material enabled me to make a rough calculation of the material stored under the
name of 'Oxigeno'.

The artefacts had been stored in boxes according to types, e.g.
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there were boxes of 'bifaces', 'cleavers', 'flake tools', 'cores' and so on. The following
list of artefacts comes therefore from the catalogue and has not been visually
checked by me. However the contents of a number of boxes, chosen at random for
particular study, were found to correlate with their catalogue description. It would
seem, then, reasonable to believe that the catalogue of the total assemblage
provides a fairly accurate account of the materials from the site area. Nevertheless it
will be noted that there is quite a discrepancy between the total of more than 5000
mentioned by Rus and Querol (1981, 39) and that calculated from the Museum
catalogue which totals 9030 artefacts. The composition of the assemblage as seen
from the Museum catalogue is presented in table 5.24.

unretouched flakes

6256

retouched flakes

330

flake tools

691

leaf points

446

unifacial/ bifacial/trifacial tools

443

pebble tools

4

bolas

3

cores and core fragments

664

debris

185

miscellaneous pieces

8

Table 5.24. Oxigeno: composition of the artefact collection
As mentioned above flint is readily available along the Manzanares and Jarama river
valleys around Madrid, and forms the basis for the lithic industries found there. The
Oxigeno assemblage is primarily in a poor quality flint and to a much lesser extent in
a medium-to-coarse grained quartzite.
Although artefact categories were not mixed within boxes, the boxes were not
numbered in sequence according to artefact type; e.g. bifaces, flake tools and cores
were in boxes numbered between one and ninety-nine, but while bifaces were in
boxes three, six and ten, they were also in boxes eighty-five, ninety-one and so on.
The same occurred with the other tool types. I made lists of different artefact types
and their box numbers from which I chose twenty-seven boxes between numbers one
and fifty for the study. Once the boxes were chosen, all artefacts within each box
were studied. The aim was to study up to 200 pieces from each category, or as many
as time permitted. A sample of 167 unifaces/bifaces, 178 flake tools and 203 cores
was studied.
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5.4.3 Unifaces/bifaces - flint
O f the 167 unifacial and bifacial tools studied 149 (89%) were in flint, 15 (9%) in
quartzite and 3 (2%) in quartz. The flint and quartzite pieces will be described
separately.
The flint unifacial/bifacial element consists of 89 bifaces (60%), 39 partial bifaces
(26%) and 21 unifaces (14%). Although there is quite a range in dimension, most
pieces lie centrally within that range: 69% are from 82-151mm long with just 5%
longer than 175mm; 82% are from 55-98mm wide with only 5% wider than 98mm; and
68% lie between 25-46mm in thickness.

The difference in weight between the

heaviest and lightest is much more dispersed, but few (8%) very large pieces are
present (table 5.25 and fig. 5.19).
median

mm

36.5

118

59

290

231

73.57

23.18

71

33

250

217

129

36.81

11.32

36

5

72

67

weight (g)

149

333.43

196.65

302

40

872

832

perimeter (mm)

148

309.03

81.99

310

95

558

463

functional edge (mm)

148

267.2

83.4

267.5

50

495

445

# flake scars

149

22

8.43

20

5

48

43

# invasive scars

149

3

1.93

3

0

10

10

# step fractures

149

6

4.16

5

0

24

24

% invasive scars

148

14.3

9.42

13

0

60

60

% step fractures

149

26.9

14.06

25

0

73

73

% functional edge

148

86.21

15.66

90

31

100

69

W;Th

129

2.09

.68

1.97

1.05

6.11

5.06

L:W

149

1.65

.32

1.7

2

2.8

2.6

N=

mean

length (mm)

149

121.18

width (mm)

149

thickness (mm)

SD

max

range

Table 5.25 Oxigeno flint unifaces/bifaces: metrical statistics
These unifaces/bifaces tend to be quite heavily modified, as indicated by the
relatively high number of visible flake scars, which range from 14-31 on most pieces.
However, 14% of the unifaces/bifaces show rather less modification and have fewer
than 14 scars. Evidence of invasive flake removals is not particularly high and at
times the percentage of step fracture terminations is almost double that of invasive
scars (fig. 5.20). The combination of limited invasive removals and the more common
step fractures may account for the high thickness relative to width of the majority of
pieces. While most pieces are long in comparison to their width, about two thirds
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would be classed as thick according to the Bordes' criteria (W:Th ratio less than
2.35). This does not affect the potential functional edge Which tends to he long (more
than 80% of the perimeter).
Flakes were predom inantly used as blanks (69%) although pebbles were
sometimes, but more rarely, exploited (13%). Modification on 18% was such that it
obliterated the original blank matrix.

As mentioned above, the number of visible

flake scars indicates a high degree of modification, further corroborated by cortex
which almost always affects less than 25% of the surface, and in over half the pieces
is minimal or non-existent. Only four flint pieces have cortex covering more than half
their surface.
Intersecting edges are primarily curved (43%) or sinuous (40%), but some are
straight.

In plan view, or outline, convex edges predominate (80%) and although

some concave edges (13.5%) are to be found, straight ones are uncommon (6.6%).
Although there are signs for the use of soft hammer only one fifth of these flint pieces
are symmetrical.

5.4.4 Unifaces/bifaces - quartzite
Fifteen quartzite unifaces/bifaces were studied. Of these 2 are unifaces (13%), 2 are
partial bifaces and 11 are bifaces (73%).
N=

mean

length (mm)

15

116.48

width (mm)

15

thickness (mm)

SD

median

mm

max

range

31.09

103

71

183

112

69.93

16.15

69

41

95

54

14

38.79

8.54

40.5

24

52

28

weight (g)

15

394.33

270.46

384

102

997

895

perimeter (mm)

15

319.68

76.52

320

210

410

260

edge (mm)

15

271.87

9023

250

150

410

260

# flake scars

15

24.27

14.32

21

3

53

50

# invasive scars

15

3.07

1.28

3

1

5

4

# step fractures

15

6.48

6.47

5

1

27

26

% invasive scars

15

17.07

14.9

13

4

67

63

% step fractures

15

25.4

12.6

25

4

51

47

% functional edge

15

83.6

12.76

87

62

100

38

W:Th

14

1.86

.34

1.8

1.32

2.43

1.11

L:W

15

1.69

.36

1.7

1.2

2.5

1.3

Table 5.26. Oxigeno quartzite bifaces: metrical statistics
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These quartzite unifaces/bifaces are neither particularly large (most less than
105mm long) nor heavy (most less than 550g), although 20% (3 pieces) are longer
than 150mm and 27% (4 pieces) weigh more than 500g. No piece weighs more than
1kg (table 5.26 and fig. 5.21). Nearly all, however, have a W:Th ratio of less than
2.35 making them thick by Bordes’ criterion. There is a tendency towards longer
pieces relative to width; 60% have a L:W ratio of 1.62 or greater.
Flake blanks form the basis for the majority of the quartzite unifaces/bifaces (77%)
and have in many cases been subject to considerable modification as may be seen
from the number of flake scars; about 60% of the pieces have 18 or more flake scars.
The presence of invasive flaking is low and exceeded by step fracture terminations;
in almost half of the pieces these latter exceed 28% of all flake scars (fig. 5.20).
Cortex, while present on 60% of the pieces, is minimal, and never affects more than
half the surface area on any artefact. A number of unifaces/bifaces are non-cortical.
Intersecting edges are predominantly curved, although a few are sinuous or straight.
In planview edges are primarily convex, a few are concave, but only one straight
edge is apparent. Few of the pieces (20% or 3 pieces) are symmetrical.

5.4.5 Flint and quartzite unifaces/bifaces: comparison
Comparison of the two groups have to be taken with caution because of the large
difference between the numbers involved: 149 flint and 15 quartzite. Differences
between the groups are minimal as is shown in table 5.27
flint

quartzite

range

average

length (mm)

59-290

121

71-183

117

width (mm)

33-250

74

41-95

70

thick (mm)

5-72

37

24-52

39

weight (g)

40-872

333

102-997

394

# flake scars

5-48

22

3-53

24

% invasive scars

0-60

14

4-67

17

% step fractures

0-73

27

4-51

25

% functional edge

31-100

86

62-100

84

WiTh

1.05-6.11

L:W

2-2.8

range

average

2.09

1.32-2.43

1.86

1.65

1.2-2.5

1.69

Table 5.27 Oxigeno unifaces/bifaces -flint and quartzite: metrical comparison

227

As can be seen the differences are slight.

The flint unifaces/bifaces tend to be

slightly larger, but lighter and flatter than their quartzite counterparts although
artefact length is similar in both materials. There are slightly fewer scars on the flint
pieces, and fewer indications of invasive removals but step scar terminations
fractionally exceed those found on the quartzite pieces. The length of the potential
cutting edge is similar in both groups.

5.4.6 Previous study of the Oxigeno unifaces/bifaces
The study of the large tool group undertaken by Rus and Querol (1981) included 219
unifaces and bifaces of which 95% were in flint, 4.% in quartzite and 1% in quartz.
Quartzite and quartz pieces form a slightly higher percentage in the present study,
while flint pieces are correspondingly slightly lower (9%, 2% and 89% respectively).
Rus and Querol note the use of flakes as blanks (60%), although in 19% modification
had hidden the blank matrix. Pebbles were exploited in 22% of the pieces. Flake
blanks were more commonly non-cortical, although cortical flakes were used in 34%
of the pieces. Evidence of soft hammer use is seen in about one third, most often on
pieces made from flake blanks, and on all the flat pieces (W:Th ratio greater than
2.35). Sinuous edge forms are uncommon and convex edges dominate the planforms.
Bordes' type

no.

present

%of
sample

Flat (Th:W>2.35)
cordiform

9

4.12

discoid/oval

9

4.12

limande

3

1.37

sub/triangular

3

1.37

amygdaloid

53

24.2

lanceolate

31

14.16

miscellaneous

18

8.22

backed

14

6.39

ficron

11

5.02

Micoquian

10

4.57

cleaver edge

10

4.57

Abbevillian

8

3.65

protolimande

4

1.83

core

2

0.91

lageniform

1

0.46

Thick (Th:W<2.35)

Table. 5.28. Oxigeno bifaces: typological classification (after Rus and Querol 1981)
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Rus and Querol propose that the variety of types (table 5.28), the limited presence of
'primitive' forms such as Abbevillian, and the finishing of edges with soft hammer
indicate that the assemblage belongs to the later Acheulian of the area.
5.4.7 Unifaces/bifaces: sum m ary
The unifaces/bifaces from Oxigeno are primarily in flint, although quartzite and, to a
much lesser degree, quartz were also exploited. The present study has shown that
sim ilarities between the two groups suggest a degree of homogeneity and
standardization within the assemblage of unifaces/bifaces as a whole, irrespective of
the stone in which they are made (fig. 5.28).
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5.4.8 Flake tools
One hundred and seventy eight flake tools were studied. All are in flint.
N=

mean

SD

median

min

max

range

length (mm)

178

53.81

16.88

51

20

124

104

width (mm)

178

46.27

18.89

43

10

144

134

thickness (mm)

178

15.75

7.5

15

5

50

45

weight (g)

177

62.44

79.84

37

4

658

654

platform length (mm)

129

23.48

16.23

21

1

96

95

platform width (mm)

134

9.31

9.35

7

1

85

84

perimeter (mm)

170

179.62

48.09

170

70

400

330

retouched edge (mm)

170

78.39

35.39

70

20

220

200

% retouched edge

170

44.04

16.7

41

12

100

88

platL:platW

108

3.34

2.31

2.75

.18

W:Th

178

323

1.17

293

.67

7.67

7

L:W

178

1.31

.64

1.23

.42

6.3

5.88

16

15.82

Table 5.29. Oxigeno flake tools: metrical statistics
A wide range separates the minimum and maximum values in all measurements
calculated. However on closer inspection, most flake tools lie within a much smaller
range for each metrical test; 71% of the pieces are between 31mm and 66mm long (a
range of 35 mm), 82% are between 24mm and 68mm wide (a range of 44mm), 85 are
between 5mm and 23mm thick (a range of 18mm) and 94% weigh between 4g and
137g (a range of 133g). The flake tools assemblage is then neither particularly large
in dimension, nor heavy (table 5.29 and fig. 5.22).
Most tools are on flake blanks, as opposed to blades or fragments.

The striking

platform in almost one third cannot be determined but, where recognisable, is
predominantly plain (63%). Faceting is common (25%) and dihedral platforms are
represented (9%). Exploitation of the cortical surface as a platform is rare (3%) (fig.
5.23). Platforms are usually quite small, less than 40mm long and 20mm wide; the
wider range seen in the metrical statistics table is caused by a few extreme values.
Levallois technique is not evident among the flakes but is indicated in the cores.
The paucity of cortical platforms correlates with the general absence or minimal
amounts of cortex on these tools.

Cortical flakes have not been chosen to be

retouched into tools The exploitation of secondary flakes indicates the use of a
longer operational chain for the transformation of flakes into retouched pieces.
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A variety of edge morphologies is present, although convex edges predominate
(48%). However all other edge morphologies are each represented in at least 10% of
the pieces. Retouch tends to be continuous along one (45%) or two (23%) edges of
the blank. The retouching of two edges, either continuously or partially, is present in
over 30% of the pieces and indicates a fairly high level of blank exploitation. Retouch
itself is usually simple (69%), although scalar retouch is found on 28% of the pieces.
It generally affects the dorsal surface of the flake (77%) and can be either short
(50%) or long (46%). Inverse retouch is seen on 18% of the assemblage, but bifacial
retouch affects only 4% of the pieces. Whatever type of retouch is present, it is
rarely invasive (4%) (fig. 5.23).
A variety of flake shapes have been retouched; while end and side shapes are the
most common, (29% and 24%), short quadrangular, oval and short triangular shapes
are not rare (16%, 15% and 11% respectively).

Long quadrangular and long

triangular flakes were much less frequently retouched (3% and 3%) (fig. 5.23).
The variability noticeable in the various technological attributes mentioned above is
equally noticeable in the typological classification, especially within the scraper
group (table 5.30). This latter group (nos. 9-29 ), which forms over 50% of the flake
tool assemblage, dominates the tool types, with piercers, notches and denticulates
also well represented. Interestingly, and perhaps to be expected as a result of the
application of a flint-based classification system, in this flint assemblage, the number
of miscellaneous types is small.
In summary, at Oxigeno, one sees a variety of technological and morphological
attributes within the flake tools: edge morphology, intensity and type of retouch,
platform preparation, flake shape and tool type. The lack of cortex on most pieces is
in part due to the heavy exploitation of the available material. However, removal of
the soft cortex from flint nodules and blocks is often essential to ensure a good edge.
The choice of flakes to be modified by retouch appears to have been more closely
governed by size than by flake shape. While the retouching process was a simple
one, it affected much of the perimeter to create primarily convex edges.

As

mentioned above, there is as yet no study of the flake tools by Rus and Querol with
which I can compare my own results.
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type
Bordes type
no.
mousterian point
6

no. in sample

% of flake tools

4

2.23

7

elongated mousterian point

1

0.56

8

limace

1

0.56

9

single straight scraper

4

223

10

single convex scraper

27

15.17

11

single concave scraper

6

3.37

13

double straight/convex scraper 5

2.8

14

double straight/concave scraper 2

1.12

15

double convex scraper

4

223

16

double concave scraper

4

2.23

17

double concave/convex scraper

8

4.49

19

convergent convex scraper

13

7.3

20

convergent concave scraper

1

0.56

23

convex transverse scraper

8

4.49

24

concave transverse scraper

4

223

25

ventral surface scraper

7

3.39

27

thinned backed s c r ^ r

1

0.56

28

scraper with bifacial retouch

3

1.69

29

scraper with alternate retouch

1

0.56

30

typical end s c r ^ r

2

1.12

31

atypical end scrz^)er

4

223

34

typical piercer

6

3.37

35

atypical piercer

19

10.67

40

truncated flake

1

0.56

42

notch

16

8.99

43

denticulate

14

7.87

54

end-notched piece

2

1.12

56

push-plane

1

0.56

62

miscellaneous

9

5.06

Table 5.30. Oxigeno flake tools: typological classification

234

0

20

I*nglh (m m )

40

60

SO

100

120

140

160

180

200

w id th (m m )

0

thickness (mm)

50

100 150 2 0 0 2 5 0 3 0 0 350 4 0 0 4 5 0 5 0 0 550 6 0 0 6 5 0 700
w e ig h t (g )

Fig. 5.22. Oxigeno flake tools: frequency distributions

235

O xigeno flake tools: striking platform preparation
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5.4.9. Cores
Two hundred and three cores were studied. All were in flint.
N=

mean

SD

median

mm

max

range

length (mm)

210

80.36

23.85

77

29

162

133

width (mm)

210

58.77

16.73

59

15

109

94

weight (g)

209

202.26

24.19

148

18

1143

1125

# flake scars

209

6

3.40

5

1

22

21

# step fractures

210

2

1.92

1

0

16

16

scar length

210

33.5

13.76

32

9

81

72

scar width

210

34.68

12.46

34

10

84

74

% step fractures

209

26.76

24.19

25

0

100

100

scarL’.scarW

210

1.03

.47

.95

38

4.85

4.47

L:W

210

1.4

.33

1.33

.4

321

2.81

Table 5.31. Oxigeno cores: metrical statistics
There is a considerable range in dimension and weight among the cores. However,
as with the flake tools, the range is exaggerated by a few large pieces and most
pieces lie within a much smaller range. In fact, cores tend to be quite small, generally
less than 100mm long, less than 72mm wide, weighing less than 263g. (table 5.31
and fig. 5.24). The small size of the cores relates to the degree of exploitation they
have undergone; 94% have been classed as exhausted, albeit that visible flake scars
average only 6 per core although 12% have more than 10 flake scars. However no
core shows very little exploitation.
Flake scars are small, averaging less than 35mm in length and width, with the
majority not reaching 55mm in either dimension. Scar size correlates well with the
smaller of the flake tools and it is not therefore difficult to envisage scars of earlier
flake removals (those not now visible on the cores) as having been sufficiently large
to furnish blanks for the larger flake tools.
Intensity of working has obscured the original blank matrix in 78% of the pieces. In
the remainder, 13% are flakes and 9% are pebbles. As a result of the high degree of
exploitation areas of cortex are minimal, although in 20% it covers over 25% of the
surface.
Core exploitation usually follows some type of patterning, the most common being
centripetal removals (52%). Levallois or Levallois-type preparation is indicated in a
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few cores (4%). Irregular cores, with a haphazard pattern of removals, account for
6% of the pieces.
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Fig. 5.24 Oxigeno cores: frequency distributions
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5.4.10 Other components of the Oxigeno assemblage
As mentioned above, the large tool element of bifaces, cleavers and trihedrals have
been studied in full by Rus and Querol (1981). The 219 bifaces far outnumber the 34
trihedrals (many of which are similar to lanceolate bifaces) and 21 cleavers (Rus and
Querol op cit.). Flint bifaces greatly exceed quartzite ones in quantity in their study
(95% and 4% respectively), and in the present study (89% and 9%). All the
trihedrals are in flint. A slight change in raw material exploitation can be seen among
the cleaver group in which 71% are in flint and 29% are in quartzite. Although
cleavers are not numerous, they are diverse in form, often with extensive, invasive
retouch (Tixier's type V). Interestingly, the three examples of proto-cleavers,
Tixier's type 0, are all on cortical, quartzite flakes. However, quartzite is not
exclusively restricted to simple forms; the more evolved forms seen in flint (type V)
are also found in quartzite.
The complete flake tool assemblage is presently being studied, but preliminary
results indicate high faceting and Levallois indices and a variability of tool forms
(Rus and Querol 1981). The results of the Rus and Querol study are similar to those
reached in the present study.

Flint is heavily exploited as seen in the use of

secondary flakes often retouched into shaped tools, the number of exhausted cores,
and the limited amounts of cortex on artefacts. Flakes, both primary and secondary,
form the basis for most of pieces. Intense exploitation of the material cannot be
explained by the lack of available flint. It could be the result of the relative ease with
which flint can be worked so facilitating continued modification of the piece.
Alternatively, and perhaps a more convincing argument, is the need to prepare a
block of flint, or a flint nodule, before the removal of flakes and any further
modification can occur. This could affect cores and unifaces/bifaces in particular.
The industry demonstrates a variety in knapping techniques as seen in the use of
soft and hard hammer, platform preparation, in which faceting is important, and
unprepared, cortical platforms are uncommon, and in a variety of techniques of
retouch.

5.4.11 Conclusion
In this Chapter I have presented the results of the technological study of
unifaces/bifaces, flake tools and cores from four assemblages. I chose these
particular elements as I felt they covered most aspects of lithic production. Both flint
and quartzite artefacts have been studied and compared within those assemblages
where they occur together and it has been seen that flint is always the more heavily
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exploited of the two. The lack of secure provenance and dating has not made all the
assemblages chosen ideal for most study purposes. However, in the present case,
they can provide some information on the use and affect of raw material on stone
artefact production.
As I mentioned above, I studied selected elements of the assemblages discussed in
this Chapter. In the next Chapter I shall look at all elements of an assemblage, El
Sartalejo, after which I shall attempt a comparative assessment of all the material.
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CHAPTER 6
THE LITH IC ASSEMBLAGE OF EL SARTALEJO
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Trihedrals
Pebble tools
Discussion
El Sartalejo - Serie Inicial (SI)
Conclusion

6.1. Introduction
In the last Chapter I presented the results of the study of three categories of artefacts,
unifaces/bifaces, flake tools and cores, from four assemblages. As I mentioned at the
beginning of that Chapter I felt that these categories adquately covered the range of
techniques involved in the production of a variety of artefact types. Additionally, as
time constrictions made the study of all assemblages in their entirety impracticable, a
random sample of 200 pieces of each type was made where necessary. This approach
allowed me to look at a number of assemblages. However, any attempt to assess the
affects of raw material on stone artefact manufacture should include all elements of at
least one assemblage in order to judge the flaking process from the unmodified pebble
to the finished piece. The material from El Sartalejo affords the opportunity to do this,
and to assess the affect of a particular aspect of the raw material: its size, in this case
large cobbles.
Although a smaller collection of artefacts (606 pieces) than the present, recovered
between 1973 and 1980, was studied and published (Santonja 1985), the present larger
and more comprehensive collection has never been studied. It is therefore a secondary
aim of the present research to undertake such a study and to compare the results with
those of the earlier work, especially in the light of the composition of both collections.
In this Chapter, then, I shall present the results of the study of all the artefacts from El
Sartalejo. The format of the Chapter differs slightly from that followed in Chapter 5: I
have tried to follow the reduction process in my presentation and so begin with the
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orginal cobble as seen in the cores, continue with the unmodified products of the cores,
that is the unretouched flakes, then look at the modified flakes and the larger pieces.

6.2. El Sartalejo - the site
El Sartalejo is located in the Alagon valley of the western Southern Meseta of central
Spain. Within this area it is located close to the confluence of the Alagon and Jerte
rivers on the farmland of Sartalejo de Arriba in the municipality of Galisteo in Caceres
province (fig. 6.1).

Fig. 6.1. Location of El Sartalejo
Lower Palaeolithic artefacts have been reported in this area between the Alagon and
Jerte valleys for some time (Santanjo and Querol 1975; Santonja 1976, 1981a, 1981b,
1985; Santonja and Villa 1990). Most sites are located in the middle terraces of the
Alagon and Jerte rivers, in the widest areas of the valleys. Indeed the Alagon valley
provides a natural path through this area of the Central Sierras between the region of
Extremadura to the east and the Northern Meseta (Santonja 1981a, 1985).
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Fig. 6.2. El Sartalejo: area o f surface collection
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Nine terraces are associated with the Alagon river. The upper and middle terraces
(+120m, +100m, +80m, + 52m, +28m) are stepped while the lower ones (+18/20m,
+13m, +9m, +3m) are cut-and-fill terraces (Santonja and Villa op cit.; Santonja 1985).
The +28m terrace, from which the El Sartalejo artefacts are derived, is a 2 metre
deposit of mainly quartzite gravels (Santonja 1985) and is separated from the +13m
terrace by a 13 metre talus slope. It is covered by a red palaeosol. The artefacts "come
from a single layer of gravels in a sandy matrix with silt lenses" (Santonja and Villa
1990, 75).
In the early 1970s, in preparation for tree planting on the land of Sartalejo de Arriba, the
ground was divided into artificial levels of different heights. These levels are all part of
the +28m terrace. During the artificial formation of these levels a substantial. Lower
Palaeolithic, quartzite industry was revealed and noted by Santonja, who was at that
time surveying the area. A number of small surveys were undertaken between 1973
and 1980 resulting in a collection of 600 pieces named 'Serie Inicial' which were studied
by Santonja (1985). In 1983, when the site was in danger of being lost due to a plan to
uproot the trees, a fifteen-day systematic surface collection was undertaken.

Upon

completion, the trees were cleared and the artificial levels filled with earth brought in
from other areas.
More than 2500 lithic artefacts were recovered during the systematic, surface
collection, which covered approximately 9.22 square hectares. Nearly all the artefacts
show signs of rolling, but they may not have been transported far from their original
context because of the various types of artefacts found, their weight, and the size of the
pieces collected. Although it is possible that some of the smaller debitage may have
been lost, thereby causing a certain bias in the collection, it seems unlikely that this
loss was substantial. As will be seen, the artefacts tend to be large and simple, the
result of a very limited operational chain sequence. While this is not a primary site,
therefore, it may be considered as being close to the original area of occupation.
As there are no botanical or faunal remains the lithic industry is the only source of
information on Palaeolithic occupation in the immediate area, apart from an appraisal of
the potential for habitation provided in the environmental conditions of a river valley. It
has been suggested that the material from El Sartalejo is of Middle Acheulian age,
because of the stratigraphie and technological similarities with artefacts from sites in
the Tormes valley in the Northern Meseta where a regional relative stratigraphy has
been developed (Santonja and Villa 1990; Santonja 1981b; see also Santonja and
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Pérez-Gonzaléz 1984 for a detailed acount of the regional terrace stratigraphy of the
Northern Meseta).
The +28m terrace consists primarily of large to very large, fine-to-medium grained,
quartzite cobbles, which provided an abundant source of raw material exploited by the
early inhabitants of the area for the manufacture of their stone implements. Indeed,
some cores left in the area by the earlier collectors were more than 40cm long and
weighed more than 25kg.

The lithic assemblage, which includes unretouched and

retouched flakes, flake tools, unifacial and bifacial pieces, cores and fragments, is
characterised by a predominance of large pieces of all types, reflecting the size of the
cobbles in the local gravels.

6.3 The lithic assemblage
The site was divided into five zones. A, B, C, D, and E covering an area of
approximately 9.2^ hectares (fig. 6.2). Within this area the artefacts were located as
follows: 592 pieces in zone A, 379 pieces in zone B, 426 pieces in zone C, 389
pieces in zone D and 66 pieces in zone E (the find zone was not recorded for 30% of
the artefacts). All artefact categories were found in each zone except for zone E in
which neither fragments nor trihedrals were found. The 2607 artefacts recovered
include a variety of modified and unmodified pieces, cores and debitage (table 6.1 and
fig. 6.3).

unretouched flakes

940

36.1

% tools (minus
flakes with
irregular retouch)
0

flakes with irregular retouch

203

7.8

0

23.5

flake tools

258

10

39

30

unifaces/bifaces

106

4.1

16

12.3

cleavers

205

8

31

23.7

trihedrals

13

0.5

2

1.5

pebble tools

80

3.1

12

9

760

29.2

0

0

42

1.6

0

0

artefact type

cores
fragments
Total

no.

%
assemblage

% tools (plus
flakes with
irregular retouch)
0

2607

Table 6.1. El Sartalejo: assemblage composition
The shaped tools, excluding the irregularly retouched flakes and cores, form 25.4% of
the total assemblage. When the irregularly retouched flakes are included, shaped
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pieces form 33.2% of the assemblage. The cores, unretouched flakes and fragments
account for 67% of the assemblage which, together with the variety of other tool
types, is a further indication that the artefacts may not have been transported any
great distance from their original point of discard, or indeed manufacture.
As one might expect, the size and shape of the local quartzite cobbles has greatly
influenced the artefacts manufactured from them; these latter are in general large,
and heavy although not exclusively so (table 6.2). Smaller pieces are present in all
artefact categories, but usually represent only a small percentage of the total. This
may be due to loss through post-depositional transportation, or could be a reflection
of the size of the raw material and the simplicity of the operational chain followed
during the modification process.
length (mm)

weight (g)

no.
mean

min

width (mm)

max

mean

min

max

mean

min

max

unretouched flakes

936

569

16

>2500

102

28

236

100

22

237

retouched flakes

203

599

95

>2500

108

33

235

104

41

199

flake tools

257

492

39

1659

100

39

213

100

19

186

98

662

194

1696

146

88

230

85

59

131

205

665

181

1910

138

93

216

91

40

132

trihedrals

13

752

318

1190

156

101

181

81

61

100

pebble tools

80

852

210

1946

128

82

218

100

46

170

756

2807

143

18000

186

60

425

132

28

323

unifaces/bifaces
cleavers

cores

Table 6.2. El Sartalejo: artefact dimension
6.4 Cores
Most of the 760 cores in the studied assemblage have more than one removal scar. On
the whole those with only one scar or which were exceptionally heavy were left at the
site area (Santonja pers. comm.).
Cores form an important percentage of the shaped pieces (46.8%) as well as the total
assemblage (29.2%), and are impressive because of their size (plate 6.1). Although
there is a variety in core dimension, flake scar dimension and weight, the cores from El
Sartalejo are in the great majority very large (fig. 6.4). However, there is quite a range
in size: 6% weigh less than 500g, 41% are between 500g and 2kg, 37% are between 2
and 5kg, 13% are between 5 and 10kg and 2% weigh over 10kg. A comparison of the
equivalent figures for the sites reported in the last chapter will show how different this
assemblage is.
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mm

max

range

182

60

425

365

154

28

323

295

143

18000

17857

N=

mean

SD

median

length (mm)

747

185.07

57.37

width (mm)

748

131.76

41.23

weight (g)

752

2807.90

2407.00

#flake scars

756

4.17

3.05

4

1

53

52

#step fractures

756

0.78

1.24

0

0

11

11

scar length

754

72.95

27.95

70

19

205

186

scar width

754

87.55

33.58

84.5

15

245

230

% step fractures

756

18.41

27.52

0

0

100

100

scarLiscarW

754

0.91

0.41

083

0.25

3.48

3.23

L:W

747

1.45

0.38

1.4

0.01

3.79

3.78

2002.5

Table 6.3. El Sartalejo cores: metrical statistics
Cobbles, or more correctly, boulders were most commonly exploited to produce flakes
(73%), although occasionally large flakes were themselves used as the basis for further
flake production. In about one-third of the pieces, some type of inclusion is present in
the material but this does not appear to have necessarily caused the premature discard
of these particular cores. Pebble tools are the only other artefact class in which this
level of flawed material occurs. There is an overall general patterning visible in the
exploitation of cores to produce flakes (fig. 6.5); half have been worked in a regular
manner (from the same, adjacent or opposite edges) while almost another quarter
display a pattern of centripetal flaking. Irregular cores (with no pattern of removals)
while not very common do occur (13%). Only two pieces might be classed as Levallois
or Levallois-like.
Most cores have few flake scars (1 to 4), although 15% have from 6 to 12 scars. Cores
with numerous removals are scarce: only 1% have more than 12 visible scars. Flake
scars show that the flakes removed from these cores tend to be wider than long, but
regularly shaped, as indicated by flake scar L:W ratio. Although mean scar length and
width on the cores is smaller than that of flakes or flake tools in the assemblage, the
difference is not great and the range in size would have been enough to allow for the
production of most flakes. Step fractures are uncommon.
On many pieces (52%), there remain areas which could have been further exploited,
although few show only very little working. The relatively high percentage of pieces
classed as exhausted (38%) may seem odd, with an average of four flake scars per
core, but it must be remembered that the term ’exhausted' implies that no further flakes
of a size acceptable to the knapper or, from our point of view similar in dimensions to
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the flake scars on the core, could have been removed. In many cases, smaller flakes
could certainly have been obtained from these exhausted cores.

As a result,

substantial areas of cortex are visible: only 3% have little or no cortex (fig. 6.5).
In summary, while the cores vary in size, most are large and have been partially
exploited in a systematic manner to provide large flakes.

Many cores could have

provided more flakes than their surface scars indicate, but these potential flakes would
have been smaller than those which had previously been removed: that this has not
occurred may be due to the abundance of available raw material or to a preference
and/or need for larger flakes.
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6.5 Unretouched flakes
There are 940 unretouched flakes in the assemblage from El Sartalejo, which form
36.1% of the total assemblage.
N=

mean

SD

median

mm

max

range

length (mm)

936

102.14

32.97

97

28

236

208

width (mm)

936

99.94

32.11

97

22

237

215

thickness (mm)

935

38.22

13.43

36

4

103

99

weight (g)

930

569.09

463.08

436

16

>2500

L:W

936

1.09

0.49

1.02

0.33

2484

6.82

6.5

Table 6.4. El Sartalejo unretouched flakes: metrical statistics
Unretouched flakes are in general large, thick, heavy pieces (table 6.4 and plate 6.2).
The few, very heavy pieces (2% weigh more than 2kg and 7% weigh more than 1300g)
have caused the mean weight to appear rather unrealistically high (fig. 6.6); indeed,
more than 60% of the flakes weigh less than the mean of 569g. Although there is a
range in dimensions, including some quite small flakes (67 x 48 x 14, 28 x 47 x 10mm),
it is still fair to say that the unretouched flake component of the assemblage is
composed mainly of large, mostly primary flakes. In fact nearly half have almost fully
cortical dorsal surfaces, and 6% are the result of a longer reduction sequence, having
little or no cortex (fig.6.9).
Striking platforms are large and either cortical (48% of visible platforms), or plain
(42%).

Faceting is virtually nonexistent (5 flakes - 0.71%).

Often the bulb of

percussion is quite pronounced and covers almost the entire ventral surface of the flake.
However, signs of human percussion (bulb of percussion, point of percussion, bulbar
scar and percussion lines) are not always visible and are rarely all found on one flake.
Indeed, the bulb is often quite diffuse, not only here but on all the flake elements. A
similar observation was made during experimental knapping of quartzite pebbles
(Moloney et al. 1988), implying that this reflects the fracture characteristics of
quartzite. The prominance or not of the bulb of percussion is likely due to the force
applied at point of impact.
The flakes are more often short oval in shape (43%), although end-struck and sidestruck flakes (20% of each) are well represented.

Long and short triangular and

quadrangular shapes are present, but few in number and only 3% may be classed as
blades (fig. 6.9). It would seem from the general shape and simple preparation that
these blades are fortuitous results of percussion rather than desired pieces.
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Almost

10% of the unretouched flakes have been affected by flexion or Siret fractures occurring
during the knapping process.
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Fig. 6.7. El Sartalejo irregularly
retouched flakes: frequency distributions

1800
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6.6 Irregularly retouched flakes
These have not been classified with the flake tools, as the retouch is limited and often
irregular, making classification impossible. There are also many pieces in which it is
difficult to distinguish between retouch and edge damage. There are 203 retouched
flakes, forming 7.8% of the total assemblage and 24% of the shaped tools (retouched
flakes, flake tools, unifaces/bifaces, cleavers, trihedrals and pebble tools).
N=

mean

SD

median

min

max

range

length (mm)

203

108.42

33.15

104

34

235

201

width (mm)

203

103.88

27.54

105.5

41

199

158

thickness (mm)

203

38.85

10.21

38

17

69

52

weight (g)

203

598.88

402.79

501

95

>2500

L:W

203

1.11

0.41

1.03

0.44

2.66

2405
222

Table 6.5. El Sartalejo irregularly retouched flakes: metrical statistics
I
As with unretouched flakes, irregularly retouched flakes are large pieces. However,
mean values for size in all dimensions, especially weight, should be considered ' with
caution as they are affected by a few extremely high values (table 6.5 and fig. 6.7).
Most retouched flakes (82%) weigh between 95g and 850g, and half of these lie
between 350g and 600g. Indeed 64% weigh less than the mean (598.9g) and 23% are
less than 350g, but 11% weigh more than one kilo. Similarly most flakes lie witkin a
much reduced range in length and width than table 6.5 suggests:

90% are between

65mm and 160mm giving a range of 90mm, and 78% are between 75mm and 135mm
wide giving a range of 60mm. But 6% are longer than 160mm and 10% are wider than
135mm. However there remains a considerable range in size among these pieces. A
slight difference in dimensions may be seen between unretouched and retouched flakes,
with the mean and minimum a little higher, and the range a little lower in the retouched
flakes.
Most are primary flakes, retaining substantial amounts of cortex (fig. 6.9). Only 10
pieces (5%) are the result of more extensive working. Cortical striking platforms are
more common than plain ones (56% and 38% respectively) and faceting is scarce (5
pieces). Over half the retouched flakes are oval in shape and, as with the unretouched
flakes (and in similar percentages), end-struck and side-struck flakes are the next most
common flake types (21% and 17% respectively) (fig. 6.9). No blade-like blanks have
been retouched.
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While the raw material is generally good, inclusions are slightly more common in the
retouched flakes than the unretouched ones. A few retouched flakes (4.5%) are on
blanks with Siret or flexion fractures.
The retouch flake scars on these flakes, and on some of the flake tools, are often long
and irregular, unlike the more regular, close to the edge retouch one so often finds on
flint artefacts. The irregularity of retouch can make classification into morphological
types impossible.

6.7 Flake tools
There are 258 pieces in this category forming 9.9% of the assemblage and 30% of the
shaped tools. Together with the irregularly retouched flakes described above they form
54% of the shaped tools.
N=

mean

SD

median

min

max

range

length (mm)

257

100.17

28.38

95

39

213

174

width (mm)

257

99.64

28.12

98.9

19

186

167

thickness (mm)

256

36.02

9.43

36

15

67

52

weight (g)

255

491.8

283.68

432

39

1659

1620

#dorsal flake scars

256

1.3

1.53

1

0

platform L (mm)

106

63.71

22.21

62

17

148

131

platform W (mm)

140

23.53

9.04

22

2

59

57

perimeter (mm)

257

343.19

72.51

340

80

580

500

retouched edge (mm)

250

127.14

60.44

110

20

480

460

% retouched edge

250

36.82

16.26

34

6

86

80

plat Lrplat.W

106

2.91

1.04

2.63

1.43

length:width

257

1.09

0.5

1

0.46

5.16

4.7

widthithickness

256

2.89

0.9

2.82

0.42

6.81

6.8

7 •

6.25

7

4.82

Table 6.6. El Sartalejo flake tools: metrical statistics
Flake tools are large, not only in length, width and weight but also in platform
dimensions (table 6.6, figs. 6.8 and 6.15). There are some extra large pieces; 6% are
longer than 160mm, 10% are wider than 135mm and 11% weigh more than one kilo.
Although there are few very small pieces, there are a number of relatively small pieces;
9% (24 tools) are shorter than 70mm, 12% are less than 70mm wide and weigh less
than 200g. Most pieces, then, lie within a much smaller size range than the above table
suggests.
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As with the other tool types, flake tools are all made on a good quality, fine-grained
quartzite but in a fifth of the assemblage inclusions are visible in the quartzite. The
reduction process for flake tools is minimal, with most made on primary, mainly cortical
flakes (fig. 6.9) although 10% are on secondary flakes. Blades and pointed forms are
virtually non-existent but 12% of the tools are made on blanks which cannot be
classified as flakes. Tools are predominantly on oval flakes (59%) with 17% on sidestruck and 14% end-stuck flakes (fig. 6.9). Striking platforms are large and at times
very long, but narrow relative to their length. Cortical platforms often tend to follow the
curve of the cobble. When they can be identified, platforms are either cortical (54%) or
plain (37%); only 1 platform was faceted and 3 were dihedral. As the study of cores
suggested, Levallois technology is virtually absent. Many platforms (37%) had been
removed or partially removed. Incomplete flakes occurring from knapping accidents
(Siret and flexion) were chosen as blanks for only 4 tools (1.6%) indicating a preference
for unbroken flake blanks for further modification.
Slightly more than one third of the flake perimeter tends to have been deliberately
modified by retouching techniques.

A variety of edge morphologies is present,

dominated by convex edges (38%) although concave (22%), denticulate (18%) and
notched (14%) edges are well represented (fig. 6.10).

Retouch is most often

continuous along one edge (43%) although many edges have been partially affected
(34%) while 16% of the tools have continuous modification along two edges. Inverse
retouch is slightly more common than direct (46% and 40% respectively) and alternating
retouch is seen at times. Alternate and bifacial retouch is not common. On 90% of
pieces the retouch is simple and either short (61%) or long (33%).
Typologically, the flake tools are not diverse;

the scraper group dominates the

typological list with denticulates, notches and piercers well represented (table 6.7).
Among the scrapers, those with inverse retouch are more common, although single
convex and transverse scrapers are also important. Few pieces defied classification so
that the miscellaneous category is small. It should be remembered, however, that other
pieces which defied classification in the Bordes list were placed in the irregularly
retouched group described earlier.
In summary, the flake tools from El Sartalejo tend to be on large, oval, cortical flakes
unaffected by knapping accidents. The retouch, which is simple, short and semi-abrupt,
is generally restricted to one edge and often affects the ventral surface of the flake.
There is some slight variation in size and type, but the flake tool assemblage is a
simple one both technologically and typologically.

273

no.presen
t

Bordes type

Bordes
no

% of flake tool
assemblage

9

single straight scraper

2

0.78

10

single convex scraper

23

8.92

11.

single concave scraper

11

4 26

13

double straight/convex scraper

3

1.16

14

double straight/concave scraper

1

0.39

15

double convex scraper

1

0.39

16

double concave scraper

4

1.55

17

double concave/convex scraper

7

2.71

18

convergent straight scraper

2

0.78

19

convergent convex scraper

4

1.55

20

convergent concave scraper

1

0.39

21

offset scraper (déjeté)

3

1.16

23

convex transverse scraper

13

5.04

24

concave transverse scraper

3

1.16

25

inverse scraper

25

12.79

26

abrupt retouched scraper

1

0.39

28

scraper with bifacial retouch

3

1.16

29

alternate retouched scraper

4

1.55

31

atypical end scraper

1

0.39

34

typical piercer

8

3.10

35

atypical piercer

20

7.75

36

typical backed knife

3

1.16

37

atypical backed knife

9

3.45

42

notch

37

14.34

43

denticulate

47

18.22

51

tayac point

2

0.78

56

push-plane (rabot)

1

0.39

62

miscellaneous

11

4.26

Table 6.7: El Sartalejo flake tools: typological classification

6.8 Unretouched flakes, retouched flakes and flake tools (fig. 6.9)
The unretouched flakes, retouched flakes and flake tools form almost half of the
assemblage. There are no particularly great differences between the three groups of
flakes: flake tools are slightly smaller and those on secondary flakes have been the
subject of a slightly longer reduction sequence. Platform preparation is very similar
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among these flake groups, either plain or cortical.

In all three groups flakes are

predominantly oval and have a lengthiwidth ratio of 1:1 indicating a regularity in shape.
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bifacial

6.9

Unifaces/bifaces

There are 106 pieces in this category, seven of which are broken and have not been
included in the following metrical statistics. Bifaces and partially worked bifaces are
almost equally represented (35.4% and 37.4% respectively) and the remaining 27.3%
are unifaces.

Together these form 12% of the shaped tool assemblage (including

retouched flakes), or 16% excluding retouched flakes.
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Table 6.8. El Sartalejo unifaces/bifaces: metrical statistics
The unifacial/bifacial pieces are generally large and heavy, with 9% weighing more than
one kilo (table 6.8 and fig. 6.11). Large pieces are to be expected, considering the size
of the raw material, but the range in dimension and weight suggests that cobbles of all
sizes were considered as potential blanks, or sources of flakes for tool manufacture.(fig.
6.11).

Although large cobbles appear to have been more commonly exploited (9%

weigh more than one kilo) some pieces are considerably smaller than the mean value:
9% are shorter than 100mm (bearing in mind that the mean length is 146mm), 10% are
narrower than 70mm (mean width is 85mm) and over 50% weigh less than the mean
(662g). As with flake tools, there is a range in size, although very small pieces are
rare.

The relatively low total scar and invasive scar count, together with a high

percentage of step fractures, explain the general thick nature of the pieces as seen in
the widthrthickness ratios. The limited working of these artefacts has not adversely
affected the potential working edge which is consistently extensive, and usually
encompasses more than 80% of the artefact perimeter.
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Most pieces (92%) are made from good quality, fine-grained quartzite, while the
remainder are on medium-grained quartzite. None is manufactured from coarse-grained
material, and inclusions are present in just 12% of the artefacts. This is in contrast to
the cores and pebble tools, in which a greater percentage of flawed material was
exploited. Although some selection of raw material for the manufacture of unifaces and
bifaces might be indicated, the good overall quality of the available raw material is
apparent.
The production of a large flake was usually the second step in the unifacial/bifacial
operational chain, the first being choice of cobble. Flake blanks form the basis for 77%
of these pieces, while 16% are made directly on cobbles.

In those pieces made on

flakes, the base tends to roughly coincide with the platform and bulbar area and is
oriented on the length axis. Raw material size, rather than hominid preference, is the
determining factor in the selection of flake blanks; the local quartzite cobbles are too
large to be used in their natural form for the manufacture of unifacial or bifacial tools.
Most pieces retain some cortex: indeed, in 37%, cortex covers more than a quarter of
the surface and in 15% the cortical cover extends over half the surface. Another 15% of
the tools have little or no cortex (fig. 6.14). The presence of cortex indicates a short
reduction sequence, which is supported by the reduced number of visible surface scars
and the widthithickness ratios. In addition, the pieces are predominantly biconvex in
profile. Fine, finishing retouch is present in 28% of these large tools but is generally
limited in extent.
modification.

However, the bulb has often been removed in the process of

The shape of the edge formed by the intersecting faces is usually sinuous (45%) or
curved (31%). Straight edges are present in 19% of the pieces while S-shaped edges
are uncommon. In plan view, edges are predominantly convex although concave edges
are represented (16%) but straight edges are present in only two cases. As mentioned
above, fine retouching of the edges is visible on some pieces (28%), but indications of
soft hammer use are almost non-existent.

As a result, these large tools are mostly

asymmetric (71%).
There is a considerable diversity in forms among this group, although ficron and
Abbevillian types are the more common forms (table 6.9, fig. 6.16 ).
In summary, the unifaces, partial bifaces and bifaces from El Sartalejo tend to be thick,
heavy, asymmetrical, cortical pieces with sinuous edges, made on large, flake blanks.
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They come in a variety of types and often have partially flaked surfaces which
commonly display step fractures but rarely invasive flake scars. Although these pieces
do not indicate much expenditure of time or effort (one might expect to see more retouch
used to straighten edges), they have long, potentially functional edges, and are
efficiently made.
number
present
34

% o f unifacial /

11

11.22

naviform

7

7.14

amygdaloid

6

6.12

lanceolate

6

6.12

limande

6

6.12

cordiform

4

4.08

ovate

4

4.08

M icoquian

4

4.08

m iscellaneous

4

4.08

backed

3

3.06

triangular

3

3.06

discoid

2

2.04

nucleiform

2

2.04

chisel ended

2

2.04

biface type
ficron
A bbevillian

bifacial group
34.69

Table 6.9. El Sartalejo unifaces/bifaces: typological classification
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6.10 Cleavers
Cleavers form 8% of the total assemblage and 24% of the shaped tools (including
retouched flakes). Of the 205 pieces in this category 203 are manufactured on flakes
and two are on cobbles.
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Table 6.10: El Sartalejo cleavers: metrical statistics
Cleavers are very similar to the uniface/biface group in mean size, weight, perimeter
and functional edge (table 6.10 and fig. 6.12). The number of very heavy pieces has
affected the mean weight; as with the unifaces/bifaces, 9% weigh more than one kilo,
but most cleavers (77%) weigh between 350g and 875g. Although there is a variety in
size, a certain preference is apparent; 80% are between 100mm and 160mm long and
85% are between 65mm and 105mm wide.
Differences between the cleavers and unifaces/bifaces become apparent when scar
categories are considered;

considerably more flakes have been removed in the
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manufacture of the latter, to be expected given the nature of flake cleavers, especially
those from El Sartalejo which, on the whole, have been only slightly modified and often
have unmodified, ventral surfaces.
Cleavers also differ from the unifaces/bifaces in widthithickness and length:width ratios:
cleavers tend to be shorter and thinner. The widthithickness ratio is affected by the
blanks on which cleavers are made; all but two are on flakes, whereas more than a
quarter of the unifaces/bifaces are made on cobbles (fig. 6.14).
Fine-grained quartzite was used for all the cleavers: inclusions are present in only 10%.
Side-struck flakes outnumber end-struck flakes by far, as cleaver blanks (76% to 24%).
Where recognisable (112 cases), striking platforms are either cortical (59%) or plain
(41%), but in almost half of the pieces the platform and/or bulb has been deliberately
removed.

Platforms are large and thick, although the substantial range in platform

measurements is affected by extreme minimal and maximum values.
In contrast to the uniface/biface group more than 71% of cleavers have substantial
amounts of cortex with very few (7%) having little or no cortex (fig. 6.14). Cortex may
have been desirable for its toughness giving the artefact extra durability; the numerous
cleavers on cortical flakes suggest a requirement for this attribute. Alternatively, one
might view the presence of cortex, or rather the absence of large scale cortex removal,
as an indication of the minor importance it had for those who made the pieces. The
presence of cortex in all the components of the assemblage supports this idea.
In plan view, cleaver sides are predominantly convex (54%) but concave and sinuous
sides are well represented (24% and 18% respectively) although straight sides are rare
(4%). The cleaver edge itself is also predominantly convex (57%) although concave,
straight and sinuous edges are represented.

Most of these edges are transverse

although some are slightly angled (34%), but never sharply so.
The lateral edges in a little more than half the cleavers have been modified by flake
removals which I have termed retouch because it resembles that often found on some
flake tools and retouched flakes. As with flake tools, a variety of retouching techniques
is represented but retouch is more often inverse (43%) or direct (38%) predominantly
simple, (although scalar retouch is present on 12% of the cleavers). Cleaver edges
appear to have been retouched at times (26%) and signs of use or post depositional
effects (it is difficult to distinguish between the two) are apparent in 61% of the pieces.
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In cross-section, cleavers are either plano-convex (29%), asymmetrical biconvex (23%)
or trapezoidal (22%). Few (18%) are symmetrical in outline, 11% fewer than among
the uniface/biface group. One would expect to see rather more pieces with a plano
convex cross-section given the nature of flakes cleavers, that is on flakes.
Typologically, following Tixier's classification, (1956) the cleavers from El Sartalejo are
not diverse and reflect the simple modification process described above; 145 (70%) are
proto-cleavers, type 0, some are type 1 (9%) and type 2 (14%). One cleaver is on a
Levallois flake (type 3) and one on a flake with two bulbs (type 6).
In sum m ary, the cleavers are characterised by sim ple, asym m etric types,
morphometrically similar to the uniface/biface group although slightly shorter and
thinner (fig. 6. 17 and plate 6.4)). They are generally manufactured on cortical flakes.
There appears to be a preference for side-flakes (in contrast to the uniface/biface group
in which end-struck flake blanks appear to have been preferred). A few show signs of
special preparation, but the blanks on the whole have not been greatly modified, and
although many pieces have been retouched, the retouch does not tend to be continuous.
The cleavers are convex in outline and whereas the traditional, cleaver edge is short,
the potential functional edge is long.
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Fig. 6.12. El Sartalejo cleavers: frequency distributions
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6.11 Trihedrals
Trihedrals form only 0.5% of the total assemblage and 2% of the shaped tools. As the
13 pieces in this category have three definite faces (whether worked or not), it was
decided to study them apart from the other large unifacial and bifacial tools to see if
there were any significant differences.

However because of the low numbers the

metrical statistics need to be considered with caution.
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Table 6.11. El Sartalejo trihedrals: descriptive statistics
Trihedrals tend to be longer and thicker than, but not as wide as the other large
unifacial/bifacial groups.

They also fall within the same weight range.

The high

percentage of invasive scars may be misleading, due to the reduced sample size.
However, trihedrals lie between the unifaces/bifaces and cleavers in the minimum
number of removals required for, and by implication, the level of working invested in
their manufacture.
All the trihedrals are made on fine-grained material, although on four pieces there are
inclusions in the quartzite. They are made on both flake blanks (at least two endstruck) and cobbles.

Cortex remains on the surface of almost all (fig. 6.14).

Modification covers from a quarter to three quarters of the surface, with one piece
almost fully worked. Flaking is simple, usually unidirectional with no piece worked in
more than two directions.

No piece has secondary retouch.

Edge shapes are

predominantly curved, although straight and sinuous edges are well represented among
these pieces.
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6.12 Pebble tools
There are 80 pieces in this category forming 3.1% of the total assemblage and 9% of the
shaped tools (including retouched flakes).
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Table 6.12. El Sartalejo pebble tools: metrical statistics
Pebble tools always appear to be the result of summary working and little investment
of time and effort. Those from El Sartalejo are no exception (fig. 6.18). Although the
quartzite chosen is fine grained, as with the other heavy duty tools, more of the pebble
tools are made on quartzite which has inclusions, suggesting that this was not a factor
in cobble choice.
As with the other artefact groups, there is a substantial range in dimensions among the
pebble tools (table 6.12 and fig. 6.13). Apart from cores, they are the heaviest of the
groups with 30% weighing more than one kilo. However, the most surprising element
apparent in the metrical statistics is the widthithickness ratios: pebble tools tend to be
thinner than the unifacial/bifacial and trihedral pieces and slightly thicker than the
cleavers. This may be explained by the blanks on which many of these pieces are
made; just under one third are made on flakes, split cobbles and cobble fragments,
which could have affected the widthithickness ratios. In addition, the cobbles in many
of these pieces are fairly flat. It would seem that broken or flat cobbles and pebbles
may have been deliberately chosen for these pieces, irrespective of whether there were
inclusions in the quartzite or not.
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While only 10% of these are bifacial chopping tools, almost half have two edges
worked. Although sinuous edges predominate (38%) concave and convex edges are
also common (28% each), but straight and curved edges are rare. As expected with
this tool type, and as seen in the other components of this assemblage, the pebble tools
from El Sartalejo have substantial areas of cortex (fig. 6.14).
In summary the pebble tools are simple pieces displaying a limited reduction sequence.
Although most are on pebbles, as would be expected from this tool type, many are on
flake blanks (Bordes 'chopper inverse'), some on cobble fragments and some on split
cobbles.

A difficulty often arises, when looking at pebble tools in general, of

distinguishing pebble tools from cores, as was noted in the Pinedo and Milharos
assemblages.

This is less of a problem with the pebble tools and cores from El

Sartalejo, chiefly because of the size of the flake removals: those on the pebble tools
tend to be smaller than the majority of flakes and flake-based tools. Additionally, the
edge produced is a potentially functional one, albeit it short and often sinuous.

287

0

20

40

60

80

100

1 20

140

160

180

200

220

240

260

0

20

40

60

80

l« n g ïi (m m )

20

40

60

80

100

120

140

160

180

200

220

240

th ic k n e s s (m m )

8

120

140

160

180

200

220

240

260

mndth (m m )

I

0

100

260

1 2 -

0

200

400

600

800

1000
w e i ^ l (g )

6

W Th ratio

Fig. 6.13. El Sartalejo pebble tools: frequency distributions

288

1200

1400

u.

1600

1800

200C

El Sartalejo assemblage: % cortex

El Sutalejo: weight (excluding cores)

» 300
core pebble trihed cleav uni/bi

urf

rf

ft

% cortex
pebble trihed

clexv

uni/bi

mf

rf

ft

<25

artefact categories

□ 25/50 B 50/75

B >75

El Sartalejo unifacial and bifacial component: % of
invasive and step flake scars

El Sartalejo: number of visible flake scan

35
30
25
IS

□ step

10

5
0
core

pebble

trihed

cleav

uni/bi

uni/bi

cleav

El Sartalejo unifacial/bifacial and pebble tools: L:W and
W :1h ratios
2.5

uni/bi

cleaver
LW

trihedral

pebble

O W:T

Fig. 6.14. El Sartalejo: component comparisons

289

6.13 Discussion
Perhaps the most outstanding feature of the lithic assemblage from El Sartalejo is
artefact size: cores have a mean weight of almost 3 kilos, and flake tools, lightest of
the artefact categories, average around half a kilo (fig. 6.14).
There is no great difference in weight between artefact types with the exception,
perhaps, of pebble tools. Artefacts fall into roughly three groups according to weight;
the pebble tool group, the trihedral, cleaver and uniface/biface groups and the flake
group. There are strong similarities between the cleaver and uniface/biface groups and,
to a lesser extent, between the flake groups. It would appear then that although the
artefacts are all large, a slight preference for size is indicated within general artefact
groups.
The operational chain distinguishable in El Sartalejo is a very simple one, the
production of large flakes, which may or may not be further slightly modified by retouch.
The limited degree of working is indicated by the presence of substantial amounts of
cortex on most artefacts, except for the unifaces/bifaces and trihedrals (fig 6.14). These
latter differ slightly from the rest of the assemblage in that they have undergone greater
modification and often retain little or no cortex. Pebble tools, by their very nature, are
expected to be cortical.

However all the flake artefacts and the flake cleavers are

easily distinguishable as made primarily on first generation flakes.
It is not unusual to find cortex on artefacts manufactured from quartzite pebbles, as is
well documented in Spain, Portugal and Southern France (Ciudad Serrano 1986a and b;
Cunha Ribeiro 1987; Raposo et al. 1985; Rodriquez Asensio 1983; Querol and Santonja
1979; Santonja 1981, 1984; Tavoso 1978). A variety of reasons may, individually or in
combination, lie behind the presence of large areas of cortex on artefacts: a) the nature
of the raw material, b) the shape and size of the raw material, c) short operational
chains, d) energy conservation, e) techniques applied, f) proposed function, g)
chronological time in that stone artefacts from early periods are often little modified and
may have large areas of cortex.
a) Nature of the raw material: secondary flaking, including cortex removal, becomes
increasingly difficult (although not impossible) when the raw material is hard and tough,
grainy or flawed. The quartzite at El Sartalejo is relatively tough, has some flaws but
is generally fine to medium-grained. Toughness of the material, then, may have affected
the degree of modification, restricting control over the flaking, causing step fractures,
and consequently limiting the removal of cortex.

290

b) Shape and size of the raw material: as pebbles and cobbles are by their nature fully
cortical, more cortex has to be removed than would be the case with other blank types
(blocks, fragments etc.), before the 'cortex free' stage in reduction is achieved.
Furthermore, removal of cortex can substantially reduce the size of the cobble which
may not always be desired. A greater degree of modification is required to remove
cortex from large cobbles than from small pebbles. The quartzite from El Sartalejo is
found in the form of large to extremely large, fully cortical cobbles.
c) Short operational chains: short, simple operational chains applied to pebble-based
pieces will give rise to an assemblage of predominantly cortical artefacts.

The

operational chains at El Sartalejo usually encompass just three stages: choice of
cobble, production of a large flake, simple modification of the flake. Thus they are
always short, simple, and applied to predominantly pebble-based pieces.
d) Energy conservation: the combination of the hardness and shape of the quartzite
pebbles and cobbles may allow for the production of a good working edge from a limited
number of flake removals. The unifacial/bifacial pieces, that category of artefact which
show most in the way of modification in the El Sartalejo assemblage, have been made
by the removal of relatively few flakes.
e) Techniques applied: there is virtually no indication of the use of a soft percussive
hammer on any of the artefacts (except for one cleaver on a Levallois flake). The use of
soft hammer results in longer, more invasive removals than would be achieved by a
hard, stone hammer so that decortification would perhaps become far easier to achieve.
It is not impossible to work quartzite with a soft hammer, although it may | be difficult
with a hard quartzite such as that at El Sartalejo. However, the knappers may not
have been familiar with the technique.

Alternatively, they simply did not need to

remove the cortex.
f) Proposed function:

the presence of cortex may not have affected the proposed

function, whatever it may have been. Indeed it could have been an asset; a cortexbacked, cutting edge is a strong edge.
g) Chronological position:

the older, quartzite assemblages of Pinedo (Querol and

Santonja 1979) and El Sartalejo are characterised by large amounts of cortex, whereas
the opposite is true of the younger, more modified assemblages of Porzuna (Vallsepi et
al. 1979, 1985) and Milharôs (Raposo et al. 1985). Of course, age cannot be ascribed
on the basis of the extent of cortex in an assemblage alone, but in the above
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assemblages other factors do indicate different time periods (technological attributes
and/or stratigraphie data).
If the limited working of the material indicates an appreciation of the amount of work
necessary in order to produce an acceptable, functional piece, then the industry may be
seen as an expedient one. This is reinforced by the artefact size, especially that of the
retouched flakes and flake tools, which could be cumbersome to manipulate but have
not been reduced for more comfortable handling. However, size could be related to a
particular function. Additionally, the presence of an abundant source of raw material
does not appear to have encouraged extensive exploitation of the blanks.
Alternatively, the toughness of the raw material and the occurrence of flaking fractures
may limit the modification process. Although more difficult to fracture than flint, the
quartzite exploited at El Sartalejo is generally a good, fine-to-medium-grained material,
which should not obstruct the removal of long, invasive flakes. The large tools, with the
exception of the trihedrals, show a low incidence of invasive flaking and much higher
incidence of step fractures (fig.6.14). However, as mentioned above, there is virtually
no evidence for the use of soft hammer which would have improved the chances of
acquiring invasive flakes.

The use and force of hard hammer percussion not only

restricts the invasiveness of flaking but can cause step fractures.
The generally limited modification process indicated by the number of visible flake scars
and the percentage of step and invasive flake scars, is further indicated by lengthiwidth
and widthithickness ratios. The unifaces/bifaces and trihedrals tend to be long and
thick (widthithickness ratio less than 2.35), whereas the cleavers and pebble tools are
short but thinner. Length may be associated with the size of the material, and more
specifically the blank type and size, while thickness suggests a reduced modification
process.
Limited as the working of the material was, it was sufficient to produce long, potentially
functional edges. The unifaces, bifaces and cleavers have average functional edges
almost equal to the perimeter.

The result is, then, the production of an extensive,

usable edge for a minimum expenditure of time and energy. The function for which
these pieces were used may only be conjectured (use-wear analysis is not appropriate
for this assemblage) but it is tempting to speculate that the presence of so many large
pieces might indicate some type of heavy, duty work. Conversely, perhaps size was
simply not a factor in tool use here, and consequently it was unnecessary to reduce the
pieces more than minimally, as is the norm in this assemblage.
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The El Sartalejo industry is primarily a flake-based one, made on flakes produced from
large cobbles. The production of such flakes was not undertaken from choice: the size
and shape of the local quartzite cobbles made it a necessary step towards the
manufacture of a tool. Little energy was spent in preparing striking platforms for flake
extraction; platforms are mainly cortical or plain. The shaped tools in particular have
slightly more cortical platforms (fig.

). It appears, and experimental work seems to

confirm (Moloney et al. 1988), that cortex in quartzite is strong enough to sustain the
force of the blow applied to remove a flake. However, once the flake was produced, the
platform was often either partially or totally removed during further modification, usually
with one or two large removals.
The important presence of flake cleavers is most probably linked to the nature and form
of the raw material, large, quartzite cobbles.

As noted above, the vast majority of

these cobbles cannot be used as tools blanks in themselves but rather as a source for
blanks. The force required to fracture such cobbles resulted in the production of large,
cortical flakes, often oval in shape, with naturally sharp edges. These flakes, in turn,
required very little further modification to make them functional pieces as is evidenced
by the numbers of proto cleavers (type 0) in the assemblage.

Villa (1981, 1983)

maintains that the presence of flake cleavers in an assemblage is linked to the use of
cobbles or large blocks of raw material which require very little core preparation, the
use of a simple technology and little modification. This appears to account for the large
number of flake cleavers at the Camps as site in the Garonne valley (Tavoso 1978).
Likewise, Santonja (1985 and pers. comm.) links the frequency of flake cleavers at El
Sartalejo to the nature, shape and size of the available raw material.

6.14 El Sartalejo: Serie Inicial (SI)
Prior to the systematic surface collection which yielded the 2706 pieces described
above, a number of artefacts had been gathered over the years and studied by Santonja
(1986); this collection was named by Santonja the Serie Inicial (SI). There are 606
pieces in the assemblage (table 6.13) some of which are illustrated in fig.6.19. The
percentage of tools in shown in table 6.14.
There is a difference in the percentage of tool types between the two collections, which
is not unusual, considering the different gathering techniques: the SI is not the result of
a systematic collection of artefacts, but of collections over a number of years. The main
difference between the two groups is in the percentage of large (i.e. heavy duty) tools:
64% for the SI and 47% for the Systematic Collection. This latter collection indicates
that the heavy duty component does not supersede flake tools, as suggested in the SI.
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The presence of flake cleavers, too, is significantly exaggerated in the SI. However,
both assemblages underline the importance of the heavy duty tools, in particular
cleavers.

no.

SI
% total

184

30.36

Systematic
Collection
% total
36.05

88

14.52

29.15

118

19.47

17.69

54

8.91

4.07

138

22.77

7.86

trihedrals

13

2.15

0.5

pebble tools

11

1.82

3.07

unretouched flakes
cores
flake tools
unifaces/bifaces
cleavers

Table 6.13. El Sartalejo Serie Inicial (SI) and Systematic Collection :
assemblage composition
(NB In the above table retouched flakes have been included in the flake tools for both assemblages)

SI

% tools

Systematic
Collection

% tools
flake tools

35.32

54

unifaces/bifaces

16.16

12

cleavers

41.31

24

trihedrals

3.89

2

pebble tools

3.29

9

64

Large tool component

Table 6.14.

47

El Sartalejo Serie Inicial and Systematic Collection: tools

Technologically, the two assemblages are very similar.

The SI pieces are large,

predominantly cortical artefacts. Striking platforms are generally plain or cortical, and
retouch tends to be simple or semi-abrupt and often inverse. Levallois technology is
almost nil.

Cores are heavy, and often exploited by centripetal removals, although

there are a few irregular cores. Unifaces/bifaces tend to be thick, have sinuous edges
and are not too heavily modified. Cleavers, too, tend to be little modified and are mainly
on cortical flakes (Santonja 1985).
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Bordes
no.

type

1/2
Levallois flake
mousterian point
6/7
single straight scraper
9
single convex scraper
10
11
single concave scraper
double straight/convex scraper
13
14
double straight/concave scraper
double convex scraper
15
double concave scraper
16
double concave/convex scraper
17
convergent straight scraper
18
convergent convex scraper
19
convergent concave scraper
20
21
offset scraper (déjeté)
convex transverse scraper
23
24
concave transverse scraper
ventral face scraper (inverse)
25
scraper with abrupt retouch
26
thinned backed scraper
27
scraper with bifacial retouch
28
alternate retouched scraper
29
end scraper
30
atypical end scraper
31
33
atypical burin
34
typical piercer
35
atypical piercer
36
typical backed knife
37
atypical backed knife
38
naturally backed knife
42
notch
43
denticulate
45/50 retouched flakes
51
tayac point
54
end notch
56
push-plane (rabot)
hachoir
55
62
miscellaneous

SI
Systematic
no. present Collection
no. present
0
2
2
0
1
2
23
3
11
3
0
3
1
0
1
0
4
0
0
7
0
2
4
0
1
1
2
3
8
13
2
3
7
25
3
1
1
0
0
3
1
4
2
0
1
2
1
0
8
0
20
0
4
3
1
9
not countec
19
2
37
32
47
4
separated
0
2
2
0
0
1
1
0
25
11

Table 6.15. El Sartalejo Serie Inicial and Systematic Collection flake tools:
typological classification
There are some differences in the types present between the two groups of flake tools
(table 6. 15). In the SI scrapers and denticulates dominate, there are very few notches
and no piercers and the miscellaneous category is important (21% of flake tools). In the
artefacts from the Systematic Collection notches, and piercers are important, while the
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miscellaneous category is reduced (4% of flake tools). There are, in addition, types
which appear in one list and not in the other and vice versa but these types are
represented by only one or two pieces. Naturally backed knives were not recognised
as tool types in the Systematic Collection since flakes with a band of cortex are
frequently the result of the knapping of cortical pebbles and, although they may have
been used as an unretouched flake, cannot be accepted as a retouched piece. While
differences in types may be the result of the assemblage size, they also underline the
problem of applying a rigid typological classification to quartzite assemblages, in which
elements are not always clearly visible and may give rise to varying interpretations.
Many differences seen between the SI and the Systematic Collection are most likely
the result of two assemblages having been classified by different people.
Despite these slight typological differences, the SI and the systematic collection appear
to be technologically and typologically homogeneous and may be considered as
manifestations of the same general parent assemblage.

W hat we do not know,

unfortunately, is what span of time or how many human visits are represented by the
whole accumulation.

6.15 Conclusion
In this Chapter I have presented the results of the technological and typological study
of the Systematic Collection from El Sartalejo and discussed them in the light of the raw
material exploited. A comparison between these results with those of the earlier
collection, the Serie Inicial, shows that although the two collections are technologically
similar there are some typological differences. The most striking difference between
the two is seen in the percentage of the heavy duty component which does not exceed
the flake tool component as suggested by the SI collection.
In the next, and final Chapter I shall make a comparative analysis of all the
assemblages studied and look at them in the light of the original hypotheses presented
in Chapter I. In addition I shall consider them in the wider global context of Iberia and
its nearest neighbours, southern France and North Africa.
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Fig. 6.15

El Sartalejo flake tools (System atic collection )
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El Sartalejo flake tools (System atic collection)
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El Sartalejo flake tools (System atic collection)
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Fig. 6.16

El Sartalejo uniface/bifaces (System atic collection)
(courtesy o f M. Santonja)
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El Sartalejo uniface/bifaces (System atic collection)
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El Sartalejo uniface/bifaces (System atic collection)
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El Sartalejo uniface/bifaces (System atic collection)
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El Sartalejo flake cleavers (System atic collection)
(courtesy of M. Santonja)
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El Sartalejo flake cleavers (System atic C ollection)
(courtesy M. Santonja)
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Fig. 6.17 c o n ’t.

El Sartalejo flake cleavers (System atic C ollection)
(courtesy M. Santonja)
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El Sartalejo flake cleavers (System atic C ollection)
(courtesy M. Santonja)
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Fig. 6.18

El Sartalejo pebble tools (System atic C ollection )
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Fig. 6.19

El Sartalejo Serie Inicial (SI): lithic industry
(courtesy M . Santonja)

310

Fig. 6.19 c o n ’t.

El Sartalejo Serie Inicial (SI): lithic industry
(courtesy M. Santonja)
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El Sartalejo Serie Inicial (SI): lithic industry
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312

CHAPTER 7
DISCUSSION
7.1
7.2
7.3
7.4
7.5
7.6
7.7
7.8

Introduction
U nifaces/bifaces
Flake tools
Cores
Discussion
Hypotheses reconsidered
Conclusion
A venues for further research

7.1 Introduction
It is now time to consider the results of this study and see what information they
provide on the way in which quartzite pebbles may influence stone tool manufacture.
I shall first compare the results of the technological and typological assessments
and then reconsider the original hypotheses in the light of these results. Finally I
shall suggest some possible avenues for further research into the topic.
7.2. U nifaces/partial bifaces/bifaces
Sartalejo

Pinedo

Porzuna

M ilharôs

length (m m )

146

116

147

134

width (m m )

85

68

81

75

70

74

thickness (mm)

48

41

39

40

39

37

w eight (g)

662

349

527

482

394

333

perimeter (mm)

383

293

371

343

320

309

functional edge (mm)

324

244

339

299

272

267

18

10

28

22

24

22

#invasive scars

2

2

4

3

3

3

#step fractures

8

4

12

10

7

6

% invasive scars

13

15

15

14

17

14

% step fractures

41

33

43

45

25

27

% functional edge

85

84

92

87

84

86

W:Th

1.86

1.79

2.14

1.93

1.86

2.09

L;W

1.73

1.74

1.82

1.74

1.69

1.65

#flake scars

O xigeno
quartzite
117

O xigeno
flint
121

Table. 7. 1. Unifaces/bifaces: mean measurements (rounded off to the nearest whole
number)
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There is a considerable range in size of locally available pebbles/cobbles in the
different source areas for these assemblages: the Pinedo gravels consist primarily
of pebbles and small cobbles between 20mm - 60mm long, while the cobbles and
boulders in the +28m terrace of the Alagon Valley at El Sartalejo can exceed 400mm
in length and 18kg in weight. The size of the raw material from Porzuna, Milharôs
and Oxigeno lies somewhere between these two extremes. It is surprising, then,
that there should be a relatively small range in mean weight, length and width
between the unifaces/bifaces as a whole (table. 7.1). The range in weight is about
330g, or less (c.l94g) if the El Sartalejo weights are omitted. The El Sartalejo
unifaces/bifaces are, of course, the heaviest of the assemblages, and the Oxigeno
flint pieces the lightest.

The Pinedo pieces, as expected, are the lightest of the

quartzite assemblages. Most of the unifaces/bifaces fall below the mean weight of
those from El Sartalejo, which is not surprising considering the original size of the
raw material available for the latter. Some pieces from Porzuna, and to a lesser
degree M ilharôs, lie within the upper weight range of the El Sartalejo
unifaces/bifaces suggesting that some larger cobbles were available and exploited in
these areas.
The difference in mean length and width between the assemblages is quite small:
31mm for the former and 17mm for the latter (table 7.1). Although sizes vary, the
range in length is less than 80mm in most cases and in width it is less than 30mm
(fig. 7.1). It is not unusual to find large unifaces/bifaces in those areas with large
cobbles as in El Sartalejo and, it would appear, in Porzuna. Although the Oxigeno
flint pieces weigh less than the other pieces, they are longer and wider than the
heavier Pinedo and Oxigeno quartzite pieces.
Two distinct approaches to the exploitation of raw material may be distinguished in
the El Sartalejo and Pinedo assemblages. Although the former is based on very
large cobbles, there is no striking difference in length or width, and perhaps one
might even include weight, between it and the unifaces/bifaces of the other
assemblages.

Indeed, it is similar in these aspects to the Porzuna pieces.

This

suggests a choice of the smaller flakes struck from cobbles, as well as the use of
smaller cobbles themselves. At Pinedo, the opposite occurs: pebbles longer than
90mm or 100mm were consistently chosen for the manufacture of unifaces/bifaces.
The size of the available raw material may not necessarily affect uniface/bifaces
size;

the Pinedo pieces are not excessively small, nor the El Sartalejo pieces

excessively large. Indeed, it would appear from the present study that a desirable
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size for unifaces/bifaces is restricted to a length of between 100mm and 160mm and
a width of between 60mm and 90mm.

A greater range in desirable weight,

somewhere between 200g and 700g (excluding the El Sartalejo large pieces), may
reflect the requirements of differing functions for these tools.

On the whole

uniface/biface size does not appear to be the result of extensive reworking, and
consequent reduction of larger pieces.
Flake blanks form the basis for uniface/biface manufacture in general (fig. 7.2). A
flake has advantages over a pebble for bifacial manufacture in that it provides almost
the entire perimeter (except for the platform) which can be worked immediately as it
has an angle of less than 90°, it can be more easily worked bifacially, and it is more
easily manipulated in the hand. Although pebbles/cobbles slightly exceed flakes as
blanks in Pinedo (46% and 39% respectively), it is surprising that flake blanks
should have played such an important part in the bifacial assemblage there, given
the size of the locally available pebbles. As a clear selection of large pebbles is
evident, it is likely that flakes were struck from the largest of those pebbles.
Selection is also apparent from the El Sartalejo pieces, not of flakes (which form the
basis for most of the tools), but of smaller cobbles on which 16% of the bifacial
pieces are made.
The Porzuna, Milharôs and Oxigeno (flint and quartzite) pieces have been more
intensively worked than those of Pinedo or El Sartalejo as can be seen from the
higher number of flake scars, the general lack of cortex and the greater presence of
true bifaces in the first three assemblages (fig. 7.2). The limited modification and
greater amounts of cortex on the Pinedo pieces, and to a lesser degree on those from
El Sartalejo, suggest that these artefacts are not much smaller than the original
pebble and flake blank size. The greater working visible on the Porzuna pieces, in
addition to their weight suggests that the original pebbles/cobbles from which the
blanks were struck, were of a substantial size, at least double the size of the final
artefact. One cannot apply the same principle to the Oxigeno flint assemblage as
flint usually requires preparatory flaking to produce the 'roughout' stage from which
the final biface is made.
It was felt at the outset that flint would be more heavily modified than quartzite not
only because of its easier flaking quality, but also because of the need to remove the
softer cortex and any protrusions in order to continue the flaking process. While the
number o f visible flake scars (fig. 7.2) on the Oxigeno flint pieces does not
immediately suggest greater modification than is seen on the quartzite pieces, it
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must be remembered that the former weigh less and are shorter than the latter, so
that the number of flake scars relative to size is often greater than with the other
pieces. Additionally, experimental production of flint bifaces has shown that in the
course of 'roughing out' and subsequent refinement, a flint piece may be extensively
worked (Newcomer 1971).

Experimental production of bifaces from quartzite

pebbles/cobbles has demonstrated that the 'roughing out' stage is unnecessary
(Moloney et al. 1988).
The easier flaking quality attributed to flint, mentioned above, was also felt to be a
factor which would facilitate the achievement of invasive removals. This has not
been borne out in the present study; invasive removals are relatively few both in
flint and quartzite (fig. 7.1 and 7.2). In fact, the highest percentage of invasive
removals is seen in the Oxigeno quartzite assemblage although this is probably
distorted by the small sample size. There are slight differences between quartzite
assemblages; very little invasive flaking is seen in the fine-to-medium-grained El
Sartalejo artefacts, but surprisingly more among the coarse-grained quartzite
artefacts at Pinedo. Although the quartzite in Porzuna and Milharôs is finer-grained
than that of Pinedo, the percentage of invasive removals is similar in all three as
well as in the flint pieces. Grain may not, therefore, be a factor in achieving invasive
removals.

Alternatively, the removals in the Pinedo pieces tend to be large

(invasive) and deep resulting in thick flakes, whereas those in the Porzuna,
Milharôs and Oxigeno pieces are invasive and shallow resulting in thinner flakes.
Additionally, the few flake scars per piece in the Pinedo assemblage (average of 10)
must make the percentage of invasive removals appear higher than they are: each
single removal has a percentage value of 10, if there are only 10 removals.
Step fractures were considered a deterrent to the thinning process and most likely to
occur on coarser-grained material where the trajectory of the flake is hampered by
the larger grains, and in stone which requires a forceful blow successfully to detach a
fully completed flake. They may, of course, be desirable and deliberately induced to
strengthen an edge, but they can also occur well away from the edge and form a
barrier to further flake removal.

They occurred in all assemblages but were

significantly lower among the Oxigeno flint (as expected) and, more surprisingly, the
Oxigeno quartzite pieces.

The small quartzite sample from Oxigeno may well

account for the lower-than-expected result. The higher percentage of step fractures
seen in the other quartzite assemblages is not unexpected. Unusual is the lower
percentage at Pinedo (coarse-grained material) and the higher presence among the
finer-grained quartzites of Porzuna and Milharôs. As with the invasive scars, the
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percentage of step fractures among the Pinedo pieces is likely distorted by the few
removals. Perhaps it is a question of the more removals the greater the chance of
step fractures occurring. It does seem, however, that step fractures are likely to
occur more often in quartzite than in flint.
Control of the material while flaking, that is the ability to direct removals, was felt to
be linked to fine-grained material.

This might be seen in the straightening of

intersecting edges. Sinuous, curved and straight edges are found in all assemblages
and all materials. However, straight edges are more common among the Milharôs
(47%), Porzuna (29%) and El Sartalejo (19%) pieces than the Oxigeno flint (17%).
Apart from Milharôs, sinuous and curved edges occur more often than straight edges
in the other assemblages.

As control of the flaking process is evident in the

Porzuna and Oxigeno pieces, the variety of edge forms may indicate a lack of
importance placed on any particular form, rather than raw material influences.
Control of the flaking process does not always result in symmetrical forms. The
Porzuna and Milharôs pieces are often symmetrical, not unusual in fine-grained,
well-worked pieces finished with a soft hammer. A lack of symmetry among the
Pinedo and El Sartalejo assemblages is not unusual, given the coarser quartzite, the
relatively little modification and the lack of soft hammer technique.

More

unexpected perhaps, is the lack of symmetry among the well worked Oxigeno flint
pieces.

A number of similarities between the Oxigeno flint and quartzite pieces

suggest a similar approach towards the manufacture of these pieces, irrespective of
raw material:

they are on flake blanks, intensively worked, have little cortex,

predominantly curved edges and a low level of symmetry. There does not appear to
be a deliberate attempt to achieve asymmetrical pieces, so it would seem then that
symmetry was unimportant.
What information can we glean from the typological considerations? All of Bordes'
types can be found among these assemblages.

Nine types are more commonly

found and form more than 10% of one assemblage or another:

Abbevillian,

am ygdaloid, ficron, core, lim ande, lanceolate, cordiform , M icoquian and
miscellaneous. However the importance of one type over another differs among
assemblages. There are no neat categories which may reflect the influence of raw
material. Abbevillian types are more common in those assemblages which have the
least modified artefacts, (Pinedo and El Sartalejo) and lanceolates in the more
modified assemblages (Porzuna, Milharôs and Oxigeno).

Amygdaloid forms

(always with a width:thickness ratio of less than 2.35) are more common among the
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Oxigeno pieces.
represented.

Milharôs is the only other assemblage in which they are well

The flatter triangular, ovates and discoids are rare.

Also rare, but

found in four of the quartzite assemblages are naviform pieces. Naviforms are rather
like a distorted, very thick limande and were considered by Bordes (1961, 68) to be
rare in Europe. However, they are more common in African assemblages which are,
o f course, made in non-flint stone.

Perhaps their presence in these quartzite

assemblages may be linked with the use of quartzite. Bifacial cleavers are found in
all the assemblages except Porzuna but are relatively uncommon, perhaps replaced
by the flake cleavers which are found in all the assemblages including Oxigeno.
Raw material, then, has had no important and consistent effect on the uniface/biface
types produced in the six assemblages studied here.

Flatter types such as

triangular pieces are uncommon, but that is true in the flint as well as the quartzite
assemblages. The range in types seen here does not differ from that seen in other
quartzite assemblages in the Peninsula, as has been mentioned in Chapter 4.
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7.3. Flake tools
Sartalejo
length (mm)

100

Pinedo
quartzite
72

width (mm)

100

69

36

Pinedo
flin t
33

Porzuna

Milharôs

Oxigeno

61

62

54

39

58

59

46

24

16

21

25

16

492

148

40

133

140

62

platform length (mm)

64

37

16

33

31

24

platform width (mm)

24

11

4

12

11

9

perimeter (mm)

343

225

127

206

210

180

retouched edge (mm)

127

75

40

118

84

78

% retouched edge

37

32

32

58

34

44

platform Lzplatform W

2.91

523

4.65

3.21

3.58

3.34

L:W

1.09

1.13

1.05

1.14

2.72
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W;Th

2.89

3.04

121

2.93

1.17

1.31

thickness (mm)
weight (g)

Table. 7.2. Flake tools: mean measurements (rounded off to the nearest whole number)
As with the unifaces/bifaces, the flint flake tools weigh less and are smaller than
their quartzite counterparts (table. 7.2 and fig. 7.3). This is to be expected from the
Pinedo flint assemblage because of the small, available flint pebbles. The size of the
Pinedo flake tools suggests that pebble size was less critical for these pieces than
for the unifaces/bifaces; no particular preference for large flint flakes is evident,
perhaps because larger flakes were easily acquired from the more abundantly
available quartzite pebbles. The flake tools from El Sartalejo are clearly separated
by their size from the other groups. Again this comes as no surprise considering the
size of the raw material in the area.

In general, most flake tools in the other

assemblages, and all the flint ones, are smaller than the smaller pieces from El
Sartalejo (remembering of course that the few particularly large or small pieces in
any assemblage have been discounted in figure 7.3). Although the range in length,
width and weight is more restricted among the flint assemblages than the quartzite
ones (excluding El Sartalejo), the difference is slight, especially in length and width
between the Oxigeno pieces and the three quartzite assemblages.
Striking platforms tend to be long relative to width in all assemblages, but platform
lengthzwidth ratios are strikingly similar in all except the Pinedo assemblages where
they are larger in both flint and quartzite (fig. 7.3). The larger platforms on the
Pinedo pieces may reflect the manner in which flakes were struck from the core
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rather than any influence of the raw material
The force required to strike a flake from a quartzite pebble/cobble is greater than
that needed to remove a flake from a nodule of flint. However, when struck, flint can
shatter easily. The striking platform needs to be strong to sustain the blow in either
case. It was suggested in Chapter 1 that the tough cortex on quartzite is strong
enough to sustain the force necessary to remove a flake and that no special
preparation of a striking platform is necessary to strengthen it. As a result, cortical
striking platforms may be prevalent on quartzite pieces. The softer cortical surface
on some types of flint may not absorb the blow as well as the cortical surface of a
quartzite pebble/cobble and shattering may occur. In addition, flint nodules often
have protrusions which need to be removed before flaking can take place, during
which process much of the cortical surface will also be removed. Plain striking
platforms may therefore occur more frequently on flint, and if these are not strong
enough to sustain the force of a hammerstone they can be strengthened by the
removal of small faceting flakes. As a result faceted platforms may also be more
prevalent on flint pieces. The flint and quartzite pieces from Pinedo would seem to
support this proposal as plain platforms are common in the former, and cortical
platforms dominate the latter (fig. 7.4). Cortical platforms are more common in the
quartzite tools from El Sartalejo and Milharôs, while plain platforms dominate the
Oxigeno assemblage. Faceting is used frequently in the Oxigeno assemblage, more
so than the exploitation of the cortical surface and is most likely due to the
preparation of the nodular flint prior to flake removal and the use of secondary and
tertiary flakes for flake tool production. Plain rather than cortical platforms are
common on the Porzuna flake tools and also reflect the exploitation of secondary and
tertiary flakes. The Porzuna assemblage appears to be the most refined of those
studied here and one might expect to find some specially prepared platforms in order
to ensure the correct removal of the flake. The slight use of faceted and dihedral
platforms indicates that the technological knowledge was available, but apparently
not required.

Although the exploitation of quartzite pebbles does not preclude

platform preparation, it appears to limit the need for elaborate preparation
techniques.
The presence or absence of cortex may well be related to raw material but is not
dictated by it. Cortical flakes were exploited for further modification in all the
quartzite assemblages, but only to a very limited extent in the Porzuna assemblage
where, as mentioned above, the flake tools are usually on secondary and tertiary
non-cortical flakes (fig. 7.4). In contrast, flake tools on primary, fully or almost fully
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cortical flakes are to be found in the Pinedo quartzite and El Sartalejo assemblages.
This is less surprising for the former (based on small pebbles), than the latter (on
very large pebbles), where it would seem the cortical surface was not seen as
hampering the function of the final tool, and in fact may have been desired for the
strength it gives to the piece. The use of primary, cortical flakes suggests little
investment of time in the production of the flake tools from El Sartalejo. Although
secondary flakes were often retouched in the more intensively exploited Pinedo flint
assemblage, a number of tools were made on cortical and partially cortical flakes
reflecting perhaps the size and irregular shape of the available flint pebbles. No
preference for cortical or non-cortical flakes is indicated at Milharôs; both primary
and secondary flakes were retouched. Like the Porzuna tools, a longer operational
sequence can be seen among the Oxigeno flint tools which are almost never on
primary flakes.
How does one explain the presence or absence of cortex?

The preparation of

nodular flint at Oxigeno, requires the removal of primary, cortical flakes in order to
produce flakes suitable for further modification.

As a result the exploitation of

secondary flakes is apt to occur. The paucity of flint at Pinedo may have influenced
the greater use of cortical flakes in that assemblage. The predominance of noncortical flake tools at Porzuna could be the result of intense exploitation of raw
material or the desire to have non-cortical pieces.

The use of primary quartzite

flakes at El Sartalejo appears to be based either on cultural preference, functional
requirements or the abundance of available pebbles, rather than raw material
dictates.

Indeed the hard, shiny cortex on quartzite pebbles/cobbles can be a

positive advantage for the strength it adds to the piece, a fact undoubtedly
appreciated by the Middle Pleistocene populations of Iberia.
Retouching techniques are similar in quartzite and f lin t. Retouch tends to be simple
and both short and long, although scalar retouch is relatively important at Porzuna,
Oxigeno and El Sartalejo. While primarily continuous along one edge, two edges
are often modified in the Porzuna, Oxigeno and Pinedo flint assemblages. Direct
retouch is more prevalent, but there is a greater tendency towards inverse retouch
on quartzite pieces, although it is also found in the flint assemblages (fig. 7.4).
Differences in flake shape are apparent: oval flakes tend to occur more frequently
among the quartzite assemblages while irregularly side-struck and end-struck flakes
are more common in the flint assemblages. This may reflect the curved shape of the
quartzite pebbles but does not explain the number of end-struck flakes (slightly

323

more than for oval ones) in the Pinedo quartzite assemblage. We cannot therefore
assume that oval flakes will always be produced from rounded pebbles, although we
may perhaps expect to find more oval flakes in pebble based assemblages.
Following on from this, we would expect to find a substantial number of retouched
edges which are convex in form (fig. 7.4). Such is seen at El Sartalejo, Porzuna and
Milharôs but not at Pinedo.

Edge form is not, then, dictated by pebble form,

although the natural convex edge may be more easily worked into any desired form,
whether it be straight, concave, denticulate, notched or curved.
As can be seen no single technological attribute is suggestive of the incontrovertible
influence of raw material. Cortical striking platforms may tend to appear more often
on quartzite artefacts, just as plain and faceted platforms are more common among
flint pieces. However, a particular platform type is not restricted to either flint or
quartzite. Similarly, cortex may occur more frequently on, but is not restricted to
quartzite pieces.

Rounded pebbles may influence flake shape (oval) but do not

preclude the production of other shapes. Small pebbles, and to a lesser degree large
cobbles, obviously affect artefact size; however, larger flakes can be reduced (as is
seen in the Porzuna assemblage), or not (as seen in the El Sartalejo assemblage).
Retouching techniques are essentially similar in all assemblages although there is a
hint that inverse retouch is found more often on quartzite than on flint pieces.
Can any significant differences be seen among these assemblages when one
considers the distribution of flake tool types?

It would not appear so. Scrapers,

notches and denticulates are found in all assemblages and common in most.
Notches are important in Pinedo (although scrapers are the dominant group in the
Querol and Santonja study [1979]) and the scraper group dominates the other
assemblages. Single side scrapers occur more frequently in Milharôs, Oxigeno and
El Sartalejo, while bifacial scrapers are common in Porzuna. Piercers are found in all
assemblages and are relatively important in some. End scrapers are present in all
except the Pinedo flint (but this is a small sample - 24 pieces).

Types usually

associated with thicker flakes (tayac points, limaces, push planes, hachoirs) are
present at times, but in both flint and quartzite assemblages, and in fine-grained as
well as coarse-grained materials. Miscellaneous types are rare, except in Milharôs.
In all assemblages, flake tool inventories include a variety of types, with the
greatest variety found in the Porzuna fine-grained quartzite.
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7.4. Cores
Pinedo
quartzite
101

Pinedo
flint
58

Porzuna

Milharôs

Oxigeno

length (mm)

El
Sartalejo
185

75

79

80

width (mm)

132

71

44

60

61

59

2808

572

108

219

340

202

# flake scars

4

4

6

10

7

6

# step fractures

1

2

1

3

2

2

scar length (mm)

73

43

26

31

32

34

scar width (mm)

88

49

25

30

32

35

% step fractures

18

30

24

31

32

27

scar Liscar W

0.91

0.94

1.13

1.11

1.02

1.03

L:W

1.45

1.51

1.34

1.25

1.31

1.4

weight (g)

Table 7.3 Cores: mean measurements (rounded off to the nearest whole number)
The difference in size between the stone from El Sartalejo and that of the other
assemblages is clearly visible in core weight, length and width, and in the size of the
largest removal (table 7.3). Indeed, the flakes from the El Sartalejo cores could
well have served as core blanks themselves in other assemblages. The difference in
size between the Pinedo flint and Pinedo quartzite cores is to be expected
considering the difference in local pebbles. In addition greater exploitation of these
flint cores enhances the differences in size between the two raw materials (fig. 7.5).
The cores from Porzuna, Milharôs and Oxigeno are similar in length and width, in
the size o f the largest removals, and to a lesser extent in weight where the
Milharôs pieces are slightly heavier than the others (fig. 7.5).

Cores in these

assemblages are all exhaustively worked, predominantly by centripetal flaking. As
a result there are few irregular or informal pieces, or pieces which show some slight
patterning in exploitation (fig. 7.6). Centripetal exploitation occurs less frequently
among the Pinedo flint and El Sartalejo assemblages, but a reasonably systematic
or regular pattern of flake extraction can be seen on these cores. Centripetal and
regular cores are almost equally represented in the Pinedo quartzite pieces.
Knowledge of the Levallois technique is suggested in all assemblages but used
infrequently. It was originally proposed that centripetally worked cores might occur
more often among pebble-based assemblages.

This is the case in both Pinedo

assemblages (although centripetal cores only marginally exceed regularly worked
cores in quartzite), among the Milharôs and the Porzuna pieces, although flakes
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form the basis for many cores in the latter assemblage. Cobble size at El Sartalejo
might make centripetal flaking (easier to direct on hand held pieces) rather difficult
to achieve. Centripetal cores are common among Oxigeno flint pieces (often flakebased), while regularly worked cores dominate the pebble-based Pinedo flint
material.

Pebble shape may aid the production of centripetal flaking as little

preparation of the core perimeter is required, but it will not necessarily determine
the manner in which a core is exploited.
Slight differences between flint and quartzite assemblages are apparent from cortex
on cores (fig. 7.6).

Oxigeno cores generally have little or no cortex, Porzuna

somewhat more, while Milharos and El Sartalejo cores have far larger areas of
cortex. The Pinedo quartzite cores (often partially exploited) have more cortex than
their flint counterparts. Intense exploitation, and the use of flakes as cores (as often
happens) accounts for the lack of cortex on the Porzuna and Oxigeno pieces.
Heavily worked cores are also common among Milharôs and the Pinedo flint pieces,
but so are areas of cortex. These cores are mainly on pebbles. The exploitation of
pebbles may influence the presence of cortex, but the size and type of flake desired,
the degree of working and perhaps pebble shape (that is irregular or particularly
rounded) has a greater influence.
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7.5 Discussion
The unifacial/bifacial elements of Porzuna, Milharôs and the Oxigeno flint
assemblages share a number of traits: they are on flake blanks, have similar
widthrthickness ratios (although the Milharôs pieces tend to be thicker), a similar
percentage of invasive removals and retain little cortex. Differences are seen in the
number of flake scars (higher in the Porzuna artefacts) and percentage of step
fractures (higher in the Milharôs pieces). The assemblages are similar in flake tool
and core technology, although tool types are more diverse in the numerically larger
Porzuna and Oxigeno assemblages than among the Milharôs pieces. The fine
grained quartzite exploited at Porzuna and Milharôs did not restrict the manufacture
of a technologically skilled set of tools.
The El Sartalejo and Pinedo assemblages share some attributes although the
similarities between them are not as striking as those between Porzuna and
Oxigeno; the unifaces/bifaces are often cortical, have the lowest scar count and tend
to be among the thickest of those studied.

Differences pertain to blank type,

invasive and step scars, as well as size. Flake tools are usually on cortical flakes
and retouch techniques are much alike. Differences are more apparent in the extent
of core exploitation.

While some typological diversity is found among these

unifaces/bifaces and flake tools, it is not as great as among the Porzuna and
Oxigeno assemblages. The most striking aspect of all is perhaps the size of the El
Sartalejo artefacts, and in this case the sheer difference of scale of the industries
will tend to mask the similarities.
In all assemblages, irrespective of the raw material, the potential working edges in
the unifacial/bifacial element is long, greater than 80% of the perimeter in all cases,
and greater than 90% at Porzuna. The difference, of course, may lie in the sharpness
and strength of the edges: sharper in flint but stronger in quartzite.
The Pinedo assemblage with artefacts in quartzite and flint presents the opportunity
of judging the effect, if any, of raw material within a particular set of artefacts. The
heavy duty tools are predominantly in quartzite;

two of the original 74

unifaces/bifaces recovered in the excavations were in flint as were a few pebble
tools. This probably reflects the size of the pebbles in the gravels although a choice
between materials cannot be ruled out. The quartzite flake tools are heavier, larger
and have more cortex than their flint counterparts which have been more intensively
worked, due perhaps to the shortage of available flint and the desire for the sharp
edge it provides.

Flake shape differs slightly with oval shapes dominating the
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quartzite flakes and irregular side flakes important among the flint flakes. Flint at
the site also comes in the form of pebbles, but oval flakes are less common than side
or end flakes. The longer reduction sequence in flint, perhaps necessary to produce
flakes suitable for further retouch, and greater exploitation, as well as the irregular
shape of some of the flint pebbles may explain the difference in flake shape.
Retouching techniques and core exploitation are similar in both flint and quartzite.
Differences occur in the degree of exploitation and cortex which are the result of the
heavier exploitation of flint.
Flint and quartzite at Pinedo were worked using basically the same techniques. The
greater presence of cortex on the quartzite pieces may well reflect the toughness of
the cortical surface while the extensive exploitation of flint may reflect the desire for
sharper edges and availability of flint. Pebble size and availability no doubt played a
part in the choice of quartzite for the larger tools.
It must be remembered that none of these assemblages come from ‘in situ’ sites.
We cannot be sure of how complete any of the samples are and we do not know
what activities the artefacts were used for, if used at all. Additionally, we do not
know what length of time the collections represent - a short occupation, various
visits or a longer stay. Our database, then, is restricted.
7.6

Hypotheses reconsidered

In Chapter 1 a number of hypotheses were proposed concerning the possible effects
raw material, particularly quartzite pebbles, would have on the manufacture of stone
artefacts and the components of lithic assemblages. These hypotheses will now be
assessed in the light of the results of the artefactual study.
Form and size.
It was suggested that (a) pebble form would be reflected in the larger tools made
from small pebbles; (b) that while small pebbles would be used in their natural form
as blanks, flakes would be struck from large pebbles; (c) that flake tools from small
pebbles would be on predominantly primary, cortical flakes; (d) that flake shape
would tend to be elliptical/oval on pebble based industries; (e) that the range of tool
types, particularly large tool types, would be restricted on industries based on small
pebbles; .and (f) that centripetally flaked cores might occur more frequently in pebble
based industries.
(a) Original pebble size and form is often suggested in the lightly worked, cortical
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unifaces/bifaces of Pinedo, made on small pebble blanks. It is also evident in the
partially modified pieces, based on pebbles/cobbles, found in other assemblages
(b) Although many large tools are on pebbles at Pinedo, the use of flake blanks is
also common and a clear selection of larger pebbles in evident for these artefacts.
However, pebble tools form an important element in the complete Pinedo
assemblage (Querol and Santonja 1979).
Flakes were preferred as blanks for uniface/biface manufacture in the other
assemblages.

This might be expected in the El Sartalejo artefacts and Porzuna

where it would seem flakes were struck from sizeable pebbles.

Although

unifaces/bifaces occur more frequently on flakes at Milharôs, the use of pebbles is
rather more common here than among the other assemblages except Pinedo. The
use of flakes in Oxigeno is not unusual given the preparation required when working
flint. Perhaps the greater ease with which a flake can be worked bifacially lies
behind the choice of flake over pebble blanks.
(c) Primary flakes were often retouched in the Pinedo quartzite and flint
assemblages, both based on small pebbles, but primary flakes were also frequently
retouched in the El Sartalejo assemblage. The former may be due to pebble size,
but the latter most definitely is not.
(d) Elliptical/oval forms tend to occur more frequently among the quartzite
assem blages.
(e) There appears to be no restriction of flake tool types due to pebble size.
Scrapers, denticulates, notches and piercers vary in importance between the
assemblages, but usually form the most common groups. Less diversity of forms,
rather than more, is found in the El Sartalejo assemblage. Elliptical/oval forms tend
to occur more frequently among the quartzite assemblages.
(f) Pebble shape may have influenced the centripetal exploitation of cores at
Porzuna and Milharôs and to some extent among the Pinedo quartzite pieces. It
cannot be used to explain the predominance of centripetal cores at Oxigeno. The
great size of the pebbles at El Sartalejo may have made centripetal exploitation
difficult to achieve.
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Grain size
It was suggested that fine-grained quartzite would pose no flaking problems.
However, on coarse-grained quartzite step fractures would occur more often, blank
modification and refining procedures would be restricted, and operational chains
would be short.
Step fractures are not confined to coarse-grained material.

Indeed, they actually

occur with greater frequency in the fine grained quartzite of Porzuna and Milharos
and in the Oxigeno flint artefacts.

Conversely, invasive removals appear to be

equally, but infrequently, achieved on both fine- and coarse-grained quartzite, and in
flint. However, the degree of modification is limited in the Pinedo and El Sartalejo
unifaces/bifaces and refining strategies are absent. In contrast the artefacts from
Porzuna are well and carefully worked, including refining of edges.

As a result

operational chains at Pinedo and El.Sartalejo are short, but they are more extensive
at Porzuna, Milharôs and Oxigeno.
Raw material homogeneity
It was suggested that modification would be limited on non-homogeneous quartzite.
At El Sartalejo the lightly worked pebble tools and cores were the only tool type
occasionally made on non-homogeneous quartzite.

These types are rarely

extensively exploited. Although it did not form part of the technological study, the
La Maya assemblage is on a coarse, often flawed quartzite and the resulting
artefacts are not highly modified.
Hardness o f material
It was suggested that cortical striking platforms might occur more frequently on hard
stone, and that control of flaking would be more difficult to achieve, so limiting
modification.
The quartzite in all the assemblages is hard, but this has not always had an adverse
affect on the degree of modification. However, the quartzites of the little-modified
Pinedo assemblage, in particular, and the moderately worked El Sartalejo artefacts,
appear to be tougher than the other quartzites.

Hardness has not affected

manufacture of the Porzuna and Milharôs artefacts, which show extensive
modification. However, there is no difference in the degree of modification between
the Oxigeno flint unifaces/bifaces and those of Porzuna; in fact, the latter show more
intensive working. Control of removals and modification would seem to be more
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greatly affected by the use of a soft percussive hammer, as is evidenced at Porzuna,
Milharôs and Oxigeno.
Striking platforms tend to be cortical in the quartzite assemblages, while plain,
unfaceted platforms are seen more often in the flint assemblages. Again there are
exceptions; cortical platforms are not unusual among the Porzuna artefacts, but are
outnumbered by plain platforms. Faceting occurs more frequently among the flint
tools from Oxigeno.
Fracture mechanics
It was suggested that, although quartzite fractures conchoidally signs of human
percussion will not be as clear, especially on coarse-grained quartzite, as they
would be on flint.
Signs of human percussion are much more visible among the Oxigeno flint than any
of the other artefacts.

They occur frequently, too, in the fine-grained Porzuna

artefacts but are not always visible on the Pinedo quartzite. The bulb of percussion
is usually the most visible sign of percussion on quartzite assemblages, although it
should always be remembered that an isolated flake with a bulb of percussion is not
proof of human activity.
Availability o f material
It was proposed that in areas where raw material is abundant, operational chains
might be short, reworking of pieces might not occur and cores might not be fully
exploited
The abundance of pebbles at El Sartalejo is reflected in the assemblage, which has
the lowest percentage of exhausted cores, and numerous primary flakes.

The

number of exhausted cores, both flint and quartzite, at Pinedo may be explained by
the limited availability of flint pebbles and small size of the quartzite pebbles in the
gravels.

This does not account for the high degree of working of cores and

unifaces/bifaces at Porzuna and Milharos, where pebbles were not lacking in the
gravels. Limited availability of material may affect the approach taken toward tool
making, but a plentiful supply does not necessarily result in less intense exploitation
of the material.
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7.7 Conclusions
The study of the quartzite assemblages here gives examples of the manner in which
the early occupants of Iberia chose to use the available stone. Quartzite pebbles
may, at times, affect the manner in which stone artefacts are made. However, this
study has shown that, fo r this time period, they do not govern the approach to lithic
production. I found no aspect of stone tool manufacture to be directly controlled or
determined by the use of quartzite pebbles. Attributes such as size, shape, grain,
hardness and availability of stone have been seen to influence manufacture at times.
But other factors, among them cultural tradition, proposed function and the knapper's
stone working ability also play a part.
There does appear to be a general similarity among quartzite assemblages, not only
those included in the special study, but most, if not all the others in Iberia, southern
Spain and North Africa, mentioned in this thesis. When perusing the literature, or
looking at the artefacts, one is always struck by the same factors:

presence of

cortex, often on the base of a uniface/biface or as a band on a flake; cortical striking
platforms; centripetal core exploitation; simple retouch techniques; similar flake tool
kit of scrapers, denticulates, notches and piercers and a tendency for the heavy duty
element (unifaces/bifaces, flake cleavers, trihedrals and pebble tools) to be well
represented.

In all regions, one finds pieces which appear ’archaic' because they

have been little modified or have substantial areas of cortex. Equally, in all regions
one finds artefacts which show careful working and may quite rightly be considered
'sophisticated'.
A wide variety of tool types have been made in quartzite.

Indeed the Porzuna

artefacts are testimony to the fine flaking quality of a good quartzite. As mentioned
above, the large tool element may, at times, be important in quartzite assemblages,
but it is not always so. Clark (1980) and Villa (1981, 1983) suggest an association
between flake cleavers and the presence of large cobbles and blocks of raw material.
This is supported by the evidence from El Sartalejo and Porzuna where cleavers are
common, as well as from numerous assemblages throughout the region, such as
Gandaras de Budino, Banugues, Albalâ, Monte Famaco, in the Tam and Garonne
valleys particularly the Campsas sites, and in North Africa, for example Temifine.
In all these areas, most cleavers are made on primary, cortical flakes suggesting
that the tough cortex may have been considered a useful attribute.
The label 'crude' cannot, and should not, be applied to all quartzite assemblages; the
artefacts from Porzuna and Milharôs are examples of sophisticated working. Those
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from Pinedo and El Sartalejo are less so. The ’crude’ nature of the Pinedo artefacts
may be due to a combination of coarse quartzite and unsophisticated working. At El
Sartalejo, sheer size may suggest an element of ’crudeness’, without any real
justification.

The presence of cortex on artefacts is often taken to suggest less

working of the material, and by inference less technical ability. However, it would
appear at times that the toolmakers took advantage of the cortical surface, perhaps
to use as a grip or for the extra strength it gives to an edge. The Pinedo and El
Sartalejo assemblages have been assigned to the Early and Middle Acheulian
respectively, and as such one might suggest, with caution, that more elementary
artefacts could be expected.

The more sophisticated working apparent in the

Porzuna, Milharos and Oxigeno assemblages is not unusual for Late Acheulian
assem blages.
In those areas where both flint and quartzite were available, flint was the preferred
material. At Pinedo, the exploitation of flint is high relative to the presence of flint
pebbles in the gravels. At the butchery site of Aridos, not studied here, non-local
flint was used much more than the local quartzite. In situations of material choice,
quartzite is often used for the heavy duty tools, perhaps because of its toughness
and greater relative weight.
The role of raw material and its effect on lithic production is now enjoying a period of
popularity. But my own experience in the course of this research suggests that its
importance in Middle Pleistocene assemblages may be overplayed. Raw material
alone does not determine an assemblage.

The cultural/stylistic tradition of the

toolmaker and proposed function is perhaps more important. The variety of tool
types in quartzite supports Bordes’ (1962) and Newcomer’s (1984) contention that
a toolmaker can always achieve the desired tool by using an appropriate technique.
The similarities in technology between the flint and quartzite assemblages of
Pinedo, and between the quartzite assemblages of Porzuna and Milharos and the
flint artefacts from Oxigeno, supports Leakey’s (1960) and Bucy’s (1974) contention
that the only difference in technique when working different raw materials is one of
degree.
7.8. Avenues for fu rth er research
The present study has, of necessity, looked at stone artefacts in isolation; the
assemblages are not from ‘in situ’ sites and for the most part no other signs of
occupation were evident.

As a result, the information available was somewhat

limited. However, there are some sites in Spain where it is possible to incorporate
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raw material studies within the wider context of the site.

This is occurring at

Atapuerca, and the potential of San Quirce de Pisuerga is promising, especially in
the light of the refitting of pieces which has been achieved. Solana de Zamborino is
a site of great interest and potential, but excavations have ceased for some time. In
these, and similar sites with various types of evidence, it should be possible to get a
more detailed picture of the role of raw material within a site. And, of course, the
increasing sophistication of microwear and residue studies enhances the information
available.
This thesis has concentrated on a restricted geographic area. It would be profitable
to study quartzite assemblages from North Africa and Southern France in greater
detail to see how they compare with the Iberian material. One might also extend
such a study to other areas in Europe and beyond.
A comparison of artefacts based on pebbles with those manufactured from outcrop
stone would also be useful.

Many quartzites (and other rocks) are found in

outcrops, e.g. quartzites in parts of India, so that one could see if the same
principles of manufacture apply when exploiting outcrops as do when exploiting
pebbles.
While there is a growing tendency to study lithics in the light of operational chains,
there still remain serious problems of classification. It is a thorny subject, which
now needs clarification, and would be a worthwhile and informative, but rather
difficult, project to undertake.
There remains, then, plenty of scope for further contributions to raw material
studies.

Lithic artefacts are more than just pieces of stone;

they incorporate a

wealth of information on past human behaviour. We have to decipher it.
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Plate I

El Sartalejo: cores and pebble tools
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Plate 2. El Sartalejo: flakes, flake tools, unifaces/bifaces
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Plate 3. El Sartalejo: flake cleavers and trihedrals
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Plate 5. El Sartalejo: flake tools
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Plate 6. El Sartalejo: flake tools
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Plate 7. El Sartalejo: unifaces
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Plate 8. El Sartalejo: unifaces/bifaces
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Plate 9. Milharos: flake tools
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Plate 10. Milharos: bifaces
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Plate 11. Milharôs: flake tools
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Plate 12. Milharôs: cores, pebble tools and bifaces
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Plate 13. Oxigeno: unifaces/bifaces
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Plate 14. Oxigeno: Unifaces/bifaces and cores
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Plate 15.

Oxigeno: unifaces/bifaces and cores
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