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1 INTRODUCTION: THE EUROPEAN CONTEXT AND THE HUNTING VERSUS

SCAVENGING DEBATE

“And, although the record is incomplete and speculation
looms larger than fact, for those who would understand
the origin and nature of human behaviour there is no
choice but to try to understand “Man the Hunter”
(Washburn and Lancaster 1968, p. 303).

The 1995 discovery of the supposed wooden
hunting spears at the Lower Palaeolithic site of
Schéningen 1311-4 gave an important impetus to the
debates on European early hominid subsistence
behaviour. Back then, in particular many Anglo-
Saxon researchers believed in more marginal
subsistence strategies for early hominids, like passive
or active scavenging or at most hunting of small to
medium sized mammals, instead of active and
systematic hunting of large game. In the European
Lower Palacolithic record, faunal assemblages with
unambiguous hominid subsistence indicators are
indeed scarce. Most of the available sites with faunal
remains yielded reworked assemblages from unstable
contexts and with badly preserved bone material. A
hunting mode of subsistence was indeed virtually
impossible to deduce from these assemblages but
neither could a scavenging mode of subsistence be
reconstructed with certainty. Because of the lack of
well-preserved sites and straightforward
zooarchaeological data, the debates on early hominid
subsistence behaviour therefore often remain very
speculative. Apart from the sensational preservation
of wooden tools at the Schoningen 1311-4 site, also the
associated bone remains appeared to be perfectly
preserved. Moreover, most of the encountered bone
remains appeared to be from horses. Although the
spears provoked inferences on possible horse hunting
by the Schéningen hominids, the bone remains
should provide the most direct evidence on
subsistence strategies associated with the site. As this
thesis will demonstrate, a study of part of the
Schéningen 1311-4 faunal assemblage indeed provided
data very relevant to the debate. Prior to presentation
and analysis of the Schoningen data, this chapter
provides a brief outline of the debate on early
hominid subsistence strategies in Palaeolithic
archaeology, as well as a brief survey of the available
evidence from Europe.

1.1 Shifting models, of early human subsistence
strategies

More than a decade ago, Cartmill (1993) outlined
the place of hunting within western history.
Hunting, ” [...] by definition an armed confrontation

between humanness and wildness, between culture
and nature [...] 7 (Cartmill 1993, p. 30), is, in his
reading, considered by many workers as a measure of
humanness. Palaeolithic archacology constitutes a
continuous search for degrees of humanness
throughout the Plio—Pleistocene epoch. As such, the
history of Palaeolithic behavioural models is one of
shifts on the scales of nature to culture and from
primitive to complex. Throughout the history of
Palaeolithic research, hunting as a way of obtaining
meat, as well as meat itself, played a key role within
the set of cultural traits used to determine scores on
behavioural scales. Especially within Anglo-Saxon
Palaeolithic archaeology, hunting and meat-eating
early hominids have been firmly on the research
agenda, were cast out later, but are recently
experiencing a comeback.

Within Anglo-Saxon research on human origins,
Raymond Dart was among the first to launch a model
on the role of meat and predatory behaviour in
human evolution (in Europe early accounts of
Palaeolithic faunal assemblages already focused on
hunting subsistence modes, see for example the work
of Soergel Die Jagd der Vorzeit, from 1922). His accounts
of the supposed ‘Predatory Behaviour of
Australopithecus’ were based on the co-occurrence of
the fossil Taung skull and abundant animal remains.
According to Dart part of the bone remains associated
with the fossil skull represented australopithecine
weaponry used to hunt and kill not only animals but
also members of their own kind (Cartmill, 1993; Dart,
1949). Dart had to defend this theory fiercely against
researchers believing in a more vegetarian lifestyle of
Australopithecus and researchers proposing alternative
causes for the co-occurrence of animal bones and the
Taung skull (Cartmill, 1993; Dart, 1956). In the early
1980s a new study of the nature of the Australopithecus
assemblages was presented by Brain (1981). Dart’s
account of the "Predatory Osteodontokeratic Culture
of Australopithecus’ was adopted and highly
popularised by Robert Ardrey:

"Upon this deeply buried, complex primate instinctual
bundle were added the necessities and the opportunities
of the hunting life [...] The creature who had once killed
only through circumstance killed now for a living“
(Ardrey 1961, p. 316-317).

Ardrey became Dart’s promotor by popularising a
predatory and territorial hunting way of life as being
the characteristic of human nature (Ardrey, 1961,
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1976). The "hunting way of life’ and the "primate
instinctual bundle’ were going to be core subjects in
early hominid behaviour research. Primatology
together with ethnography would be the sources
providing parameters to recognise and to determine
’Human Uniqueness’ and the degree of "Cultural
Complexity’ (Cartmill, 1990).

New spectacular finds of ancient artefact and
bone-yielding occurrences in Africa had to be
explained within an evolutionary framework. The
manufacture of stone tools, habitual bipedality, and
the accumulation of faunal remains were unknown
behavioural treats to primate ethologists.
Comparative studies of non-human primates and
hunter-gatherers were used to establish differences
between behavioural elements, and, “because of the
great behavioural gap between man and his nearest
relatives, some reconstruction of behaviour was
possible” (Washburn and Avis, 1958; Washburn and
DeVore, 1961, 103; italics added). The early human
archaeological record could partly fill in this
"behavioural gap’ providing insight into behavioural
evolution. Such an approach led Washburn and
DeVore to conclude:

"We see two stages of behavioural evolution separating
the apes from Homo saptens. The first of these is that of
the australopithecines of the Lower Pleistocene.
Although these forms were bipedal and tool making,
there is little to suggest that their social life was very
different from that of apes or monkeys. They were
probably primarily vegetarian, and the small-brained
young could have matured rapidly. Perhaps only the
rudiments of the human way of life were present. But, by
the Middle Pleistocene, large-brained men who hunted
big animals were present, and this may well have been
the period during which the distinctively human
attitudes on hunting, territory, and the family
originated. At least the biological and economic
problems that ultimately led to the social customs of
today had their roots in the hunting societies of half a
million years ago”

(Washburn and DeVore, 1961, p. 103).

Washburn and DeVore proposed a later date for
the emergence of this distinctly human hunting
behaviour then Dart and Ardrey. There was, however,
a consensus about putting emphasis on the hunting
way of life in relation to the evolution of modern
human social behaviour. Hunting was being
presented as a condition or driving force for the
existence of territorial behaviour and family bond
social structures. The "how hunting made us human
approach’ was further extended and highlighted
during the 'Man the Hunter’ symposium in 1965 (Lee
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and DeVore, 1968). Here William Laughlin presented
hunting as an integrated biobehavioural system with
biological implications onto the gene and species
level:

“Hunting is a way of life, not simply a "subsistence
technique’, which importantly involves commitments,
correlates, and consequences spanning the entire
biobehavioral continuum of the individual and of the
entire species of which he is a member [...] and [...] In
this sense, hunting was the school of learning that made
the human species self-thaught”

(Laughlin, 1968, 304, p. 320).

In a paper by Washburn and Lancaster (1968), a
comparable ”biological bases for killing incorporated
into human psychology” was defended, a supposed
human characteristic already central in the work of
Ardrey (1961). According to the authors ‘a hunting way
of life” had been the prime mover” in shaping both the
biological and the cultural package of mankind.
Following earlier work (Washburn and Avis, 1958;
Washburn and DeVore, 1961), they emphasised a set of
"ways of life” involved with hunting, namely: sexual
division of labour, co-operation, planning, knowledge,
technical skill, and the orderly sharing of food.
Especially this last mentioned behavioural element
would frequently reappear in the work of another
participant of the symposium, archacologist Glynn
Isaac. Isaac, working on the earliest African
archacological sites, already adopted the "home-base
concept’ (Washburn and DeVore, 1961), as a
behavioural interpretation of “horizontally and
vertically concentrated archaeological debris, labelled
occupation floors”. Although indications for early
hominid hunting were considered to exist, Isaac
explicitly did not rule out a prominent role of
scavenging and gathering as being part of the earliest
subsistence modes (Isaac, 1971, 1978). The abundant
bone remains at Pleistocene African sites though, were
considered to be proof of an increasing amount of
meat in early hominid diet. This led Isaac to conclude
that as with modern hunter-gatherers, some kind of
division of labour would have been necessary; men
bringing in the meat while women could concentrate
on protecting and fostering offspring. Division of
labour should have made necessary the existence of a
home base, providing a place for safety and food
sharing (Isaac, 1978). The sharing of exploited food at a
fixed base within the landscape would have been the
condition for the emergence of social ‘superstructures’
unknown to other primate species. This emphasis on
meat consumption and a carnivorous way of life
provoked some researchers to establish comparisons
with non-human "social carnivores’ (Schaller and
Lowther, 1969; King, 1975).



“When a pack has young in the den, the mother and one
or 2 other members usually remain with the pups while
the rest seck prey. The returning hunters feed those
adults as well as the pups. The wild dog society thus has
a division of labour [...] Lions give the impression that
the evolution of their social system is incomplete in that
it includes co-operation in hunting but not in sharing of
the prey”

(Schaller and Lowther, 1969, p. 335).

It was thus inferred that the coexistence of co-
operation in hunting, a division of labour and
sharing of prey were the conditions for a fully
developed social system.

Summarised, the characteristics of a fully
developed social system were to be found among
modern hunter-gatherers, while the roots of certain
social aspects were already detectable among non-
human primates and other social carnivores. The
procurement of meat and the social system involved
with meat consumption were considered to be crucial
to the evolution of social structures and the human
species. If hunting did not make us human, than at
least meat sharing did.

At the start of the 1980s two important books
were published, "The Hunters or the Hunted’ by CK.
Brain (1981), and the pioneering work ‘Bones, Ancient
Men and Modern Myths’ by Lewis Binford (1981).
Both books presented a critical taphonomic approach
to the Palacolithic faunal record, differing from the
approaches of the previous decades. Brain tackled the
predatory behaviour of Australopithecus, previously
postulated by Dart and followers, by inferring that
the fossil faunal assemblages were rather the result of
carnivore activities and non-hominid taphonomic
processes. Binford presented a methodological
framework accompanied by an actualistic overview of
trace and pattern creating non-hominid agents, as
well as an ethnographic account of traces and
patterns left by human butchering and consumption
activities. Central in Binford’s approach was the
establishment of actualistic middle-range research to
explore the relationship between the dynamic
(present) and the static derivatives (archaeological
signatures). According to Binford, static patterns
could only be recognised and understood through
observation of present dynamics in order to
discriminate one agent from another (Binford, 1981,
p- 26). Ignorance of the multicausal and ambiguous
nature of assemblages would lead to inferences of the
past fed by premises and assumptions, resulting in
"story telling’. Following this framework and making
use of his actualistic observations and derived data,
Binford conducted a critical reanalysis of the ancient

African Olduvai Gorge sites, and concluded:

"The methodology outlined has led to certain
conclusions about the character of the past, importantly
about the behavior of our early hominid ancestors. The
picture one gains from the analysis of the Olduvai
materials is a far cry from many of the romantic pictures
that have been advanced”

(Binford, 1981, p. 294).

The composition of the Olduvai faunal
assemblages pointed towards an ambiguous history,
involvement of both carnivores and hominids in the
formation of the assemblages. More important
though, the hominid subsistence strategy Binford
was able to reconstruct pointed towards a scavenging
mode of subsistence. According to Binford, the
Olduvai hominids were making use of carnivore
leftovers, especially lower legs containing bone
marrow, and:

“There is no evidence supporting the idea that the
hominids were removing food from the location of
procurement to a base camp for consumption - and
more importantly - No evidence for base camps exists.
Similarly, the argument that food was shared is totally
unsupported - and further - There is no evidence
supporting the argument that the hominids at Olduvai
Gorge were hunting” (Binford, 1981, p. 294; emphasis
added).

Binford would hold on to this new model of early
hominid behaviour and work out the different
aspects in future publications (Binford, 1983, 1984,
1985, 1987). Isaac, proved to be sensitive to Binford’s
conclusions and adjusted his research strategies
(Isaac, 1983). From then on, he put more emphasis on
formation processes and the relationship between
archaeological patterning and the behavioural
context. Researchers were provoked to ground their
opinion on early hominid subsistence behaviour with
empirical data and actualistic research on diagnostic
traces of hominid involvement, which resulted in
what has been called ‘cut mark mania’. The co-
occurrence of artefacts and faunal remains as a
reflection of hominid subsistence and involvement
had to be proven instead of assumed.

Originally the hunting versus scavenging debate
concentrated primarily on the African archaeological
record. Although, Binford had already touched upon
some European sites in his ‘Bones’ book, his 1985
account of early hominid subsistence behaviour
throughout the Pleistocene took the debate into
Europe. Binford’s conclusions were clear:
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”Given differences in geography and environment the
patterns from the northern temperate zone appear
remarkably similar to the pattern seen in South Africa.
At present the inevitable conclusion seems to be that
regular, moderate- to large-mammal hunting appears
simultaneously with the foreshadowing changes
occurring just prior to the appearance of fully modern
man. According to the principle laid down by Gilbert
and Sullivan, “you can’t be your own grandpa.”
Systematic hunting of moderate to large animals
appears to be part of our modern condition, not its cause”

(Binford, 198s, p. 321).

Binfords model was adopted by a range of
researchers, including Clive Gamble who reviewed
European early hominid subsistence behaviour in his
'Man the Shoveler’ paper (Gamble, 1987). Gamble
considered early hominids to be present in Northern
Europe only during early glacial temperate and cold
environments. The problem for surviving hominids
in such environments would be the long winters, and
"the problem during the winter was quite simple
how to get a meal?” (Gamble, 1986, 1987). According to
Gamble, the solution to this environmental stress was
taking advantage of natural storage in the
environment. Natural storage was considered to be
provided by natural deaths, carcasses would be
preserved by frost and snow cover and thus
exploitable for hominids. Gamble postulated that the
previously discovered wooden artefacts at Clacton and
Lehringen, which were considered to be wooden
spears, were probably used as’snow probes’ to search
the snow for frozen carcasses instead of being proof of
hunting by early European hominids (Gamble, 1987).
This resource exploitation model led Gamble to
deduce some implications concerning the behavioural
capacities of the early hominids:

“The major problem lies in searching the area in enough
detail to find carcasses. This calls for a labour-intensive
foraging strategy. Large group size is essential to this
strategy because resources are hidden in rivers, cracks in
the ice, mired, under snowdrifts, and in loess banks. Any
sexual division of labor according to task is therefore
unlikely because it is the number of searchers that is
important in pursuing this strategy [...] However, the
food management strategy was such that the tactics
could be applied to any potentially inhabitable
subregion. Prior knowledge of the landscape in great
detail was not necessary |...] The winter area of the home
range was the core area of settlement but did not form a
’site” as the term homebase so often implies. Repeated use
of caves as thawing-out locations and refuges from
carnivores led to some concentrations of matertal, but
these were not home bases”

(Gamble, 1987, p. 92-94).
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Although Gamble called his work an “exercise in
speculation”, (1987, p. 95), his, as well as Binford’s,
early hominid behavioural framework was widely
used and extended within Palaeolithic archaeology
during the following years.

Almosta decade later the Schéningen 1995
discoveries of wooden throwing spears gave an
important impetus to the debate on early hominid
subsistence behaviour. Because the spears were
inferred to be unambiguous hunting weapons, the
well-established “marginal scavenger model” for
early European hominids was immediately
questioned (Dennell 1997; Thieme 1997). Soon, known
Lower and Middle Palacolithic faunal assemblages
with possible indications for early hominid hunting
were highlighted. During the past decades
Palacolithic archaeology had been dominated by
approaches focusing on archaeological periods as
such. The Lower and Middle Palaeolithic periods
being representative of archaic hominid behaviour
while the Upper Palacolithic would signal the
appearance of modern human behaviour (Mellars
and Stringer, 1989; Stringer and Gamble, 1993;
Stringer and McKie, 1996). Already some rescarchers
tended to give more attention to similarities and
gradual shifts between these periods (Dominguez-
Rodrigo, 2002; Gamble and Roebroeks, 1999;
Gaudzinski, 1999; Hayden, 1993; Kolen, 1999; Marean,
1998; Marean and Assefa, 1999; Mussi 1999; Roberts,
1999; Roebroeks, 2001; Roebroeks et al., 1988, 1992).
This more’gradualistic approach’ led to new
(re)analysis of important Palaeolithic sites with
faunal remains, questioning the previously inferred
scavenging model of early European hominids of the
Lower and Middle Palaeolithic which was never
adopted by continental European researchers and
remained an Anglo-Saxon model. Using the
analytical frameworks initiated and developed by
Lewis Binford during his reanalysis of the Palacolithic
record during the 1980s, recently researchers
encounter more and more similarities between Lower
and Middle Palaeolithic faunal assemblages and
those from more ‘modern’ contexts. Especially for the
Middle Palacolithic, faunal data in support of
Neandertals being specialised in obtaining meat and
bone marrow has been accumulating (cf. Boéda etal.,,
1999; Gaudzinski, 1995, 1996, 1998, 1999; Gaudzinski
and Roebroeks, 2000; Grayson and Delpech, 1994;
Marean, 1998; Marean and Assefa, 1999; Roebroeks,
2001; Speth and Tchernov, 1998). Evidence from the
Lower Palaeolithic however is scarce and inferences
are often based on circumstantial evidence or on
comparative studies. For the Palaeolithic record
postdating MIS 7 the obtaining of animal products
through hunting now seems to be supported by



archaeological data. For the pre-MIS 7 Lower Palaeolithic
record though, early hominid subsistence modes remain
difficult to recognise and even hominid involvement
with bone remains is often difficult to establish
(Gaudzinski and Turner, 1996, 1999). The availability of
unambiguous faunal assemblages providing evidence for
monospecific exploitation of animals or systematic meat
and marrow procurement, comparable to those
documented for the post-MIS 7 record is still meagre (see
below).

1.2 A brief survey of the available evidence from the
Lower to Middle Palaeolitic of Europe

Hominid use of faunal products can be traced as far
back as the earliest archacological sites in Europe.
Extensive reports on archaeological faunal assemblages
especially dating from the earliest part of the European
Lower Palacolithic are however not well represented or
are selective in the amount of data which is presented. To
facilitate a referential framework for the present study of
the Schéningen 1311-4 assemblage, a brief summary of
part of the available Lower and Middle Palacolithic faunal
assemblage data is provided. Dating of Pleistocene sites is
not without problems and age estimates often vary
widely. Therefore sites have been grouped by age ranges
restricted by Marine Isotope Stages correlated with the
subdivision of the northwestern European Quarternary
(see Figure 1.2). See Figure 1.1 for a map of Europe with
the sites mentioned in the text.

Among the oldest European archaeological sites with
preserved faunal remains which are believed to yield
hominid induced butchering traces are the pre-MIS 13
sites of Atapuerca Gran Dolina TD6 in Spain, Isernia La
Pineta in Italy, and the MIS 13 site of Boxgrove in Great
Britain. A small excavated area in the Atapuerca Gran
Dolina cavity yielded 1056 identifiable bone specimens
representing 11 mammalian taxa including hominid
remains. In total 150 bone specimens yielding butchering
marks have been counted deriving from all mammal
categories, including Homo sp. (Diez et al., 1999;
Ferndndez-Jalvo et al., 1999). Traces of carnivore gnawing
are considered to be limited and point to a small, fox-like,
carnivore. According to the researchers all types of
butchering traces have been observed ranging from cut
marks caused during skinning, dismemberment,
filleting, scraping prior to marrow processing and impact
scars from bone marrow processing. Cut marks from
filleting dominate among the butchery traces. The
butchered animal remains, including butchered remains
of Homo, are believed to be transported into the cave by
hominids and show a wide range of ages and species. The
open-air site of Boxgrove, Great Britain, is well known
because of its high age and the presence of beautiful
handaxes and perfectly preserved flint scatters found on a

lagoonal palacosurface of about 500 Kyr ago.
Depositional events at Boxgrove have been sealed off
by fast covering intertidal silts (the famous Unit 4b
Slindon Silts). Though bone preservation at Boxgrove
is not excellent, enough bone remains survived to
recognise hominid involvement with encountered
faunal remains convincingly. At least six mammalian
species have been found to be yielding hominid
induced butchering traces (Parfitt and Roberts, 1999).
The whole spectrum of butchery related traces has
been claimed by the researchers, ranging from cut
marks created during skinning, dismemberment,
filleting, scraping of long bones and impact scars
resulting from bone marrow processing. The so-
called ‘horse butchery site” from the Q2 GTP 17
locality is believed to represent the remnants of a
single horse-butchering event. Although having
survived very fragmented, the horse bone remains
present yielded abundant cut marks and indications
of bone marrow processing (Parfitt and Roberts, 1999).
An inferred spear-wound fracture on a horse scapula
could indicate the use of spears like those found at
Schéningen. Moreover, the butchering evidence and
the observation of carnivore gnawing marks
overlapping and obscuring cut marks support
primary hominid access to animals, possibly by
hunting (Roberts, 1999; Parfitt and Roberts, 1999).
Hominid involvement with faunal remains found at
the Italian open-air site of Isernia La Pineta is mostly
inferred from systematic bone marrow processing of
especially bison, Bison priscus, bones. Other
mammals represented at the site are amongst others
rhino and elephant. The identification of cut marks is
difficult because of severe post-depositional abrasion
of bone surfaces. The total number of identified bison
individuals is high and believed to exceed 100 (Kraft,

1997).

Several Middle Pleistocene sites with
archaeological faunal assemblages dating from and
around the MIS 11 to MIS 9 stages provide data on
hominid involvement with faunal remains. The
French cave site of La Caune de I'Arago possibly
provides the oldest example of a single spieces
dominated assemblage. Within Level L of this cave
site a faunal assemblage dominated by remains of
reindeer, Rangifer tarandus, has been encountered
(Moigne and Barsky, 1999). Reindeer remains
dominate the assemblage from this level with 75%,
representing the remains of 40 individuals. The
faunal assemblage from Level L is believed to have
been buried very rapidly, limiting the amount of
depositional events (possibly just one season), and
post-depositional damage like carnivore gnawing has
been recorded on only 5% of the bone remains. Cut
marks from butchering have been observed and
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Figure 1.1: Simplified map of

Europe with the locations of

archacological sites mentioned

in the text.
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systematic marrow processing of bones from adult
reindeer individuals has taken place. The site of
Bilzingsleben, Germany, is believed to date from the
Holsteinian. The site yielded bone remains of at least
20 mammalian species including hominid remains
(Mania, 1990, 1995b). Bones bearing cut marks have
been identified and bone marrow processing has been
inferred. Of interest are the claimed bone tools from
Bilzingsleben. Among these are a handaxe-like tool
manufactured out of elephant bone and flaked bones
possibly used as some kind of chisel. Also over 225 red
deer antler parts have been collected at the site,
which are claimed to represent antler tools (Mania,
1990). Although some tools are less convincing,
undoubtedly hominids did use animal products for
the production of tools at Bilzingsleben. Use of bone
for the manufacture of tools has been encountered at
several sites stemming from the Lower Palacolithic.
Bifaces made out of elephant bone and modification
of bones of various species for example have been
discovered at the sites of Castel di Guido and La

14
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Polledrara, both in Italy (Gaudzinski, 1999;
Gaudzinski and Turner, 1999; Villa et al., 1999). The
French site of Cagny-1'Epinette, from the Somme
river terrace, yielded 1501 bone remains representing
at least 8 mammalian species. Archacological level I1
of this site is dominated by remains of aurochs
among which are some bone specimens with cut
marks. At Cagny cut marks have further been
observed on deer remains (Tuffreau et al., 1995). In
Great Britain the site of Hoxne yielded bone remains
of a diverse spectrum of mammalian species.
Hominid involvement has been proved to be present
by the identification of cut marks caused during
dismemberment and filleting of carcasses as well as
traces of bone marrow processing (Stopp, 1993).

At several Middle Pleistocene sites hominid
involvement with faunal remains can be proven only
on isolated butchery indicators or the association of
artefacts with faunal remains. For example the sites
of Torralba, Ambrona and Aridos in Spain yielded
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levels with elephant remains associated with flint
tool assemblages, of which Aridos 1 and 2 represent
single elephant carcass sites. The faunal assemblages
from the sites have been proven to be too ambiguous
and too complex to reach reliable conclusions on
hominid involvement with the remains or
subsistence behaviour, although for Ambrona a
marginal scavenging scenario has now been
contested (Villa, 1990; Villa et al., 2005). Three other
examples come from Germany. The site of
Miesenheimz, ascribed to MIS 13, yielded both stone
artefacts and faunal remains from several
mammalian species. Only one impact scar possibly
inflicted during bone marrow processing by
hominids has been observed, while cut marks have
not been recognised (Gaudzinski and Turner, 1999;
Turner, 1995). Kirlich-Seeufer, a site dating from the
MIS 13 to MIS 11 time range, yielded a faunal
assemblage associated with stone artefacts found
within a former lakeshore context. Remains of
elephant dominate the faunal assemblage but

hominid induced traces have not been recognised.
The assemblage has been proven to be reworked and
time averaged with hominid presence just being only
asmall part of its taphonomic history (Gaudzinski,
1995b). Conclusions on the faunal assemblage from
the site of Schoningen 12b are comparable to those
derived from Kirlich-Seeufer. The Schéningen 12b
site also was situated in a former lakeshore context
and is dated to the Holsteinian. Although a few bone
remains yielded traces indicating hominid
involvement with faunal remains, no conclusions
could be drawn on hominid subsistence behaviour.
The Schéningen 12b assemblage represents multiple
depositional events and actors, being a reworked and
palimpsest site (Voormolen, 1997).

From the post-MIS g time range, but especially
from MIS 7 and onwards, some more specific data on
hominid involvement with faunal remains are
available. An important faunal assemblage comes
from the MIS 7 site of Biache-Saint-Vaast, France. The
faunal assemblage found at this site contains aurochs

Figure 1.2: Subdivision of the
Middle and Late Pleistocene
forNorthwest and Central
Europa with correlated
Palacolithicsites including
Schoningen 13 (1311-4),
modified after Van Gijssel,
2006, p. 96-97, Figure 6.3.
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(69%), bear (16%), thino and deer (Auguste, 1995).
Among the identified bear individuals adults
dominate. Moreover the bear remains exhibit cut-
marked bone specimens among almost all identified
skeletal elements and cut-marked metapodials
indicate skinning of bears for fur. Remains of aurochs
exhibit a whole range of butchering traces, cut marks
from dismemberment, filleting, scraping and bone
marrow processing (Auguste, 1995). Indications for
skinning of bears for fur also come from the Eemian
travertine site of Taubach in Germany. At least 11
mammalian species have been encountered at
Taubach with as dominating species bear and rhino
(Bratlund, 1999). High Minimum Number of
Individuals (MNI) values on both rhino (MNI=76) and
bear (MNI=52), a predominance of pre-adults among
the rhino individuals and a dominance of adults
among the bears together with high cut-mark
frequencies are believed to reflect a hunting mode of
subsistence of the Taubach hominids (Bratlund, 1999;
Socrgel, 1920). From the late Eemian to the eatly
Weichselian there are several sites with a
monospecific presence of species. The French sites of
Mauran, La Borde, and Coudoulous as well as the
German site of Wallertheim are dominated by bovids
(David and Farizy, 1999; Farizy et al., 1994;
Gaudzinski, 19952, 1996; Jaubert, 1999). Study of bone
remains derived from only a small excavated part at
the site of Mauran yielded an MNI of 98 for bison,
with bison bone specimens comprising 99% of the
studied faunal remains. The total number of expected
bison individuals from this site is estimated to be
around 4000 and is interpreted to represent the
remains of multiple bison hunting events spanning a
considerable time period (David and Farizy, 1999).
Bone surfaces at Mauran are mostly poorly preserved
and the identification of cut marks was difficult,
those registered however point to filleting and
dismemberment of bison carcasses. Bone marrow
processing could be recognised on the repeated
presence of impacted areas on bison long bones
(Farizy etal., 1994). Systematic and standardised bone
marrow procurement of bovid bones has also been
documented at the site of Wallertheim, Germany
(Gaudzinski, 19952, 1996). At Wallertheim 11,
mammalian species have been identified with bison
and horse being the dominating species with 7% and
20% respectively. Of all species only bison remains
exhibit traces of hominid modification. The
identified bison individuals are dominated by aduls.
Hominid-inflicted traces are primarily represented
by impact scars on marrow bones, only some bison
bone specimens yielded cut marks from butchery
(N=6) (Gaudzinski, 19953, 1996). The faunal
assemblages from the French sites of La Borde and
Coudoulous also are dominated by bovids, aurochs at

16

ANCIENT HUNTERS, MODERN BUTCHERS

La Borde but bison at Coudoulous. The aurochs
remains at La Borde represent about 4o individuals.
Cut and/or impact fracture marks could not be
quantified properly because of bone surface erosion.
The La Borde aurochs mortality profile is dominated
by prime-adults though and believed to testify to
intentional focused hunting activities (Gaudzinski,
1996; Jaubert, 1999). At Coudoulous bison remains
dominate with 98%, yielding an MNI of 94 from only
20 square metres. This, together with observed cut
marks, impact fractures and a catastrophic mortality
profile for bison makes Coudoulous comparable to
other bovid dominated sites believed to represent
Middle Palacolithic specialised bovid kill sites
(Gaudzinski and Turner, 1999; Jaubert, 1999). Another
important site showing single species dominance is
the (early) Weichselian (MIS 5-3) site of Salzgitter
Lebenstedt (Gaudzinski and Roebroeks, 2000). At
Salzgitter not bovids but reindeer, Rangifer tarandus,
dominate the faunal assemblage with 70%, and
showing minor carnivore gnawing marks («2%) but
abundant cut and impact marks induced by hominid
butchery. Among the reindeer at least 86 individuals
are represented, mostly adults. Butchery and bone
marrow processing of reindeer by hominids has been
proven to be systematic and focused on adult
reindeer individuals (Gaudzinski and Roebroeks,
2000). The Salzgitter site also yielded some bone tools,
namely several modified mammoth ribs and a bone
point (Gaudzinski, 1999).

This brief survey of documented Lower to Middle
Palaeolithic faunal evidence shows that
straightforward indicators for hominid involvement
with faunal remains exist from the earliest European
sites and onwards. Most straightforward evidence
comes however from the post-MIS g record. From MIS
7 and onwards the occurrence of faunal assemblages
yielding monospecific exploitation of biomass with
cut marks and systematic bone marrow processing
seem to differ from the record available from the
preceding period. But, as stated by Gaudzinski, 1999:

“Further research will have to show whether the
differences in faunal accumulations, before and after
OIS 7, simply reflect deficiencies in our information
base, or a behavioural change in the way early humans
interacted with animal resources”

(Gaudzinski, 1999, p.227).

As with the incorporation of ethnography and
primatology during the 1960s, recently biological and
physiological models are being incorporated in
Palaeolithic research. Models developed from these
disciplines predict a high meat intake for early
hominids to cope with energy requirements for the
growth of the brain (encephalisation) during the



hominid evolutionary trajectory. A high-quality diet
of meat and animal fat would be necessary to cope
with these energy requirements with hunting being
the most efficient and likely strategy (Aiello and
Wheeler, 1995; Milton, 1999). Stable isotope studies of
Neandertal skeletal remains from Middle Palaeolithic
contexts are in agreement with predicted high meat
intakes inferring that Neandertals most likely were
extremely carnivorous (Bocherens et al., 1999).
Neandertal skeletal anatomy further indicates
extremely high activity levels when compared to
modern human skeletons, which could be related to
high mobility foraging causing high energy demands
(Sorensen and Leonard, 2001). For the post-MIS 7
Palacolithic record this is now supported by
archaeological and faunal assemblage data pointing
to hunting and systematic butchery being part of
European hominid behaviour. High-energy
requirements related to brain growth are however
predicted to increase severely from about 500,000
years ago (Aiello and Wheeler, 1995; Aiello, 1998). As
such, high-energy intakes are predicted for hominid
groups present already during the initial occupation
stage of northwestern Europe. From the pre-MIS 7
record some data already suggest this could be the
case but straightforward evidence is lacking. As stated
by Gaudzinski and Turner, 1999:

“The methodological dilemma of taphonomical research
is illustrated by the fact that a single wooden spear from
the German site at Schéningen gives a clearer indication
of human subsistence tactics during the Lower
Palaeolithic than any number of taphonomically
analysed faunal assemblages from the same period”
(Gaudzinski and Turner, 1999, p.389).

This thesis presents a set of data derived from
part of the Schéningen 1311-4 faunal assemblage,
associated with the wooden spears, which in my
opinion are very relevant to the debate, as I hope to
show in the next chapters.
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Figure 2.1.1: The geographical

location of Schéningen.

2 THE LARGE MAMMALIAN FAUNAL SAMPLE FROM THE SCHONINGEN 1311-4

LOWER PALEOLITHIC SITE

2.1 The archaeological and geological context of the
Schoningen 1311-4 faunal sample

Since 1983 archaeologists are surveying two
lignite quarries, exploited by the Braunschweigischen
Kohlen Bergwerke AG (BKB), situated between
Helmstedt and the small town of Schoningen near
the former frontier between West- and East-Germany
in Niedersachsen (Figure 2.1.1). The lignite quarry
surveys focus on archaeological sites endangered by
mining and are carried out by the Niedersiichsisches
Landesamt fiir Denkmalpflege of Hannover, Germany.
From the start of the project numerous rescue
excavations of archaeological sites from a wide variety
of archaeological periods have been supervised by Dr
H. Thieme and Dr R. Maier (Thieme and Maier, 1995).
In the southern part of the Schéningen lignite
quarry, during prospection of a newly exposed part,
the Lower Palaeolithic site of Schoningen 12b was
discovered and excavated during a few months
(Thieme et al., 1992). Two findbearing layers from the
Middle Pleistocene Reinsdorf Interglacial were
exposed at the site and the excavations yielded about
1000 faunal remains, several hundred flint artefacts
and wood remains (Thieme et al., 1992, 1993; Thieme
and Maier, 1995). This site yielded the first signs of
possible Lower Palaeolithic wood working. Three
apparently worked silver spruce branches with a
diagonal groove at one end were interpreted as
indicative of hafting of flint tools (Thieme, 1997;
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Thieme and Mania, 1993). The mammalian faunal
remains from the site were assumed to be the
remains of hunted and butchered animals (Thieme,
1997, 1999; Thieme and Mania, 1993; Thieme and
Maier, 1995). However, detailed taphonomic analysis
of the Schéningen 12b bone remains revealed a
complex taphonomic site history lacking sufficient
data on hominid-induced signatures from which
subsistence behaviour could be deduced (Voormolen,
1996, 1997; see also Chapter III). During the first half
of 1994 attention was focused on the newly discovered
site of Schoningen 131. This site yielded both faunal
remains and flint artefacts. The site is referred to
originate from the Holsteinian Interglacial and
would be the oldest discovered Schoningen site thus
far (Thieme and Maier, 1995). During the second half
of 1994 another site was discovered within the
geological sequence subscribed to the Reinsdorf
Interglacial. This site, Schéningen 1311-4, has from
then on been the subject of detailed excavations.
Originally it was a rescue excavation, but was
extended after the first finds of wooden artefacts in
1995. The wooden artefacts, which soon appeared to
be wooden spears, were made public by an article in
Nature, which facilitated continuity of the
excavations (Thieme, 1997). In 1998 a total of 2500m2
had already been excavated and in 2006 a total of
3200m2 had been reached (Thieme, 1999, 2005, 2006
pers.comm.).

Now, in 2007, the excavations at the locality are
still continuing and are concentrating on lower
archaeological levels, pre-dating the spear horizon.
The unique conservation properties of the geological
context together with the inferred high age of the
deposits makes the locality one of the most
important of the known European Lower Palaeolithic
archaeological sites.

In the course of the excavations an impressive
number of archaeological finds has been recorded
which were distributed along a former lakeshore. The
most spectacular finds undoubtedly are eight
wooden spears (Figure 2.1.2). They appear to reflect
remarkable technological skill. With the exception of
spear 1no. 4, the spears are systematically
manufactured from the toughest parts of spruce,
Picea sp., each specimen from an individual trunk.
Technologically the spears appear to be standardised,
with the maximal thickness and weight at the front
and tapering towards the back (Thieme, 1997). These
characteristics resemble the properties of modern



javelins used in athletics. Experiments with copies of
the archaeological specimens by experienced javelin
throwers demonstrate that the spears have excellent
flight properties and were likely especially made for
throwing purposes (Steguweit, 1999). Apart from the
wooden artefacts, several hundreds of flint artefacts
have been recorded among which are tools, mostly
various scraper types and retouched flakes (Figure
2.1.3). In the course of 1998 also more than 1200
resharpening flakes and retouch spalls were collected
(Thieme, 1999, 2005 ). The excellent conservation of
organic materials, being the result of highly
calcareous groundwater, led to the survival of
numerous bone remains probably exceeding 25,000
bone specimens (Thieme, 1999, 2005). The presence of
fireplaces has also been inferred. Local patches of
cracked and coloured earth parallel to the main find
concentration on the lakeshore are believed to have
been caused by open-air hearths. Although these
features still have to be examined in more detail, the
finds of a wooden pointed stick with burning traces
and several burned bone fragments are in support of
the former presence of fire (Thieme, 1999).

The brown coal quarries in which the Schéningen
sites have been encountered are positioned in two
sedimentary basins, the Helmstedter Randsenken, on
the flanks of a 7o kilometre long saltdome, the
Helmstedt-StafSfurter Antikline. The base of these basins
are formed by Mesozoic deposits followed by Tertiary
deposits. In the western basin, where the Lower
Palaeolithic sites have been found, and on top of the

Tertiary deposits a Quarternary sedimentary
sequence is preserved (Lietzow and Ritzkowski, 1996;
Thieme and Maier, 1995). The Quarternary deposits
are situated in six erosional channels believed to
represent different climatological cycles (Mania,
1996). The sedimentary contents of the second of
these erosional channels consists of a sequence of
mud and peat layers and has been attributed to the
Reinsdorf Interglacial. The base of this limnic,
sedimentary sequence is situated on top of a
calcareous basin fill, which is underlain by Elsterian
moraines and late glacial gravels (Mania, 19953;
Thieme etal., 1993; Thieme and Mania, 1993). The
Reinsdorf sequence comprises alternating layers of
organic muds, loams and peat, and represents the
remnants of falling and rising lake levels. A series of
five sedimentary sequences is present: each phase
represented by fine-grained sediments of silt, mud
and gytyja facies, which were deposited in former
lakes (Figure 2.1.4). Peat was formed during falling of
lake levels or when vegetation had overgrown the
lake (Van Gijssel, 2006). The site of Schéningen 12b
was found just above the lowermost, first level of the
sequence and therefore predates the Schoningen 1311-
4 sites findbearing deposits which originate from the
fourth lake level of the sequence.

Figure 2.1.2: Two of the
Schoningen 1311-4 wooden
spears found still embedded in
the sedimentary context with
surrounding bone remains,
photos Thieme, 1999, p. 473,
Abb.16.
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Figure 2.1.3: Several flint scraper types from the Schoningen 1311-4

, Abb. 12.

stone artefact assemblage, taken from Thieme, 1999, p. 468
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Palynological studies of the lake deposits indicate
that the oldest (lower) peat levels can be correlated
with an early interglacial phase and an interglacial
maximum, while the younger (upper) levels
represent cool temperate, end interglacial, contexts
(Urban, 19953, 1995b). In the uppermost part of the
sequence frost structures appear, followed by deposits
of sands and gravels, which have been interpreted as
dating to the following Fiihne glacial phase
according to the terminology used by Mania et al.
(Mania, 1993, 1995; Thieme et al., 1993; Thieme and
Mania, 1993). Palynologically the Reinsdorf
Interglacial differs from the Holstein Interglacial
(Urban, 19953, 1995b). The faunal assemblage from
the Reinsdorf sequence contains amongst others the
beaver Trogonterium cuvieri and the vole Arvicola

e [_17 [V ]s o ? .

terrestris cantiana which also occurs in the fauna from
the Lower Palaeolithic site of Bilzingsleben, Germany,
formerly correlated with the Holstein Interglacial
(Van Kolfschoten, 1993, 1995). Opinions on the
correlation of the Reinsdorf Interglacial with Marine
Isotope Stages differ. Both MIS 9 and 11 have been put
forward, with a suggested age range of between
300,000 t0 450,000 years BP (Mania, 1993, 19953, 1996;
Thieme 1999; Urban, 19953, 1995b). The available data
on palynology, the small mammal fauna and
thorough comparisons with other documented
stratigraphies from this part of Europe suggest MIS
to be the most likely stage to be correlated with the
Reinsdorf Interglacial sequence, pointing to an age
somewhere between 300,000 and 350,000 years (Van
Gijssel, 2006; see Figure 1.2).

© t15m

Figure 2.1.4: The site of
Schaningen 1311-4 on the
isolated sediment island
during the initial excavations
in 1995 (above). Below, a
schematic drawing of the
recorded Reinsdorf sequence
comprising alternating layers
of organic muds, loams and
peat, which represent the
remnants of falling and rising
lake levels. A series of five
sedimentary sequences is
present, each phase represented
by fine-grained sediments of
silt (no. 4 in the legend), mud
(no. 5), and gyttja facies (no.
6), which were deposited in
former lakes. The site of
Schaningen 1311-4 originates
from lake phase number 4.
Taken from Thieme, 1999, p.
467, Abb. 7.
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Figure 2.1.5: Schematic
representation of the excavated
Schoningen 1311-4 area (grid
inmetres) with palacorelief
of the top of Layer C (shaded,
with darker shades
representing higher areas),
and the find distribution/
density (black dots) at the end
0f 2003. The mapping of the
density of finds includes all
individually recorded objects
except bone fragments < 5 cm;
modified after Thieme, 2005,
p- 121, Figure 8.3.

The Schoningen 1311-4 archaeological finds were
found distributed along a former shallow water
lakeshore within the Reinsdorf sequence phase four
deposits. On the site three main sedimentary units
could be discerned, from bottom to top: A layer of
calcareous silts representing the former bottom of
the lake (Layer C), higher up these silts become
organic and constitute a layer of humic silts (Layer B)
which is overlain by a layer of peat representing
former stagnating shallow water (Layer A). Most of
the recovered archaeological finds were distributed
throughout Layer B and some vertically into the top
of Layer C (Thieme, 1999, 2005). Horizontally the find
distribution follows the former lakeshore with a clear
concentration of material present within a zone of
about 10 metres wide parallel to the shoreline
(Thieme, 1999; Figure 2.1.5). The excavation of the
1311-4 findlayer is now in the finishing stage and the
total amount of excavated bone remains has been
estimated to be over 25,000 specimens (Thieme, 2005).
Most of these remains have been stored in cold
storage rooms due to a lack of funds and personnel
necessary for conservation and registration. Most of
the bone remains which were excavated during the
initial excavation stages in 1994 and 1995 have been
preserved and stored. These remains are mostly
derived from excavated square metre blocks in the
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main concentration area (Figure 2.1.5) and have been
analysed during this study. The number of bone
remains available for this research approaches 5000
and thus represents an estimated maximum of 20% of
the overall site collection. From this sample, the
discovered complete horse and bovid skulls have been
excluded, as at the time of study these were stored at
the laboratory for restoration and were therefore not
available for a detailed analysis. The bone material
that was studied was stored in boxes and all the
pieces collected in the field were present, including
even the smallest bone fragments. During two brief
studies of part of the available material at the
Niedersdchsisches Landesamt fiir Denkmalpflege in
Hannover, Germany, the primary characteristics of
the assemblage were examined. Two visits to the
Landesamt, in 1999 and 2001, revealed that the bone
material was in an excellent state and hominid-
induced butchering traces seemed easily
recognisable. Because of the excellent preservation of
the material and the importance of Early Palaeolithic
subsistence data, it was decided that a taphonomic
study conducted on this Schoningen 1311-4 faunal
sample should be executed with special attention to
butchery traces and patterns. A sample of nearly 20%
of the total excavated amount was believed to be
sufficient to get an impression of the overall

990

seece0ce foo

660 670 680 690

22

ANCIENT HUNTERS, MODERN BUTCHERS

700 710 720 730



character of the site. A more extensive study of the
available material was therefore initiated and
executed over a period of several months in 2001 at
the Faculty of Archacology at Leiden University, The
Netherlands.

Due to the fact that it was known that the studied
bone material represented only 20% of the total bone
assemblage, no spatial analysis of bone remains was
executed. No thorough analysis or publication of
geological profiles and the flint assemblage of the site
have been excuted so far. At this stage it is therefore
not possible to include a broader discussion on the
archaeological context of the Schoningen 1311-4
faunal sample.

2.2 Research questions

Pilot studies of part of the Schoningen 1311-4
faunal sample at the Hannover archaeological depot
indicated excellent preservation of the excavated bone
remains. The bone surfaces appeared to be intact and
signs of bone weathering or abrasion were limited. A
survey of the material on skeletal element abundance
indicated that both strong and vulnerable skeletal
elements were represented. The assemblage was thus
expected to provide a good opportunity to study
actor-related bone surface modifications and skeletal
element abundance. Moreover, butchering traces
created by stone tools, being present in the form of
cut marks, were frequently encountered and extreme
fragmentation of long bones indicated processing of
marrow containing elements. Hominid-induced
traces of bone modification therefore should be
registered as detailed as possible.

The Schéningen 1311-4 faunal sample was
expected to provide important information about the
taphonomic history of the Schéningen 1311-4 site. The
research focused on the following research questions
and parameters.

Hominid involvement in the assemblage
formation history should be detected through the
recognition of specific hominid-induced traces and
patterns like:

»  Butchering marks such as cut marks inflicted
during disarticulation, meat removal, tendon
removal, and skinning of animal carcasses.

» Impact notches and impact scars, created during
processing of bone marrow by fracturing
marrow-bearing bones.

»  Skeletal element or body part frequencies
indicative of the selection, transport or discard of
animal parts, yielding favoured products.

» The use and modification of bones to be used as
tools.

»  Asingle species dominated taxonomic
composition of an assemblage due to specialised
hunting.

»  Prime age mortality profiles indicating focused
and specialised hunting of mature, nutritionally
rich, animal individuals.

If detected these parameters should be used to
make inferences about hominid subsistence
behaviour involved in the formation of the faunal
assemblage. The main questions which should be
answered are:

» Being an assemblage with good preservation
properties, does it provide information on early
hominid subsistence behaviour and on
taphonomic processes being more straightforward
than that documented for most Lower Palaeolithic
bone assemblages previously documented?

» Do the hominid induced butchery traces indicate
systematic or/and standardised carcass treatment
and specific animal product directed butchery?

» Do the faunal remains provide information on
hominid induced signatures indicative of hunting
of large mammals, as being inferred from the
finds of supposed hunting spears, and being in
contrast with the widely adopted early hominid
scavenging model?

The possibilities of identifying indicators of
hominid subsistence behaviour depend heavily on the
resolution that a faunal assemblage has to offer, it
being the end product of a possible long taphonomic
trajectory. The identification of indicators of hominid
behaviour can be considered to depend largely on the
degree of influence of non-hominid activities and
processes. Therefore, the assemblage should be
checked regarding:

»  The amount of preservation and collection of cut
mark bearing bone parts.

»  The preservation, and collection, of impact
notches and impact scars bearing bone parts (often
long-bone shaft fragments).

»  The presence, or survival, of a representative
sample of all originally present skeletal elements,
including the more vulnerable bone parts.
Checking for bone density mediated destruction
by either chemical processes or carnivore activity.

»  The presence and degree of influence of obscuring
post-depositional bone surface damage like bone
surface weathering, carnivore gnawing,
sedimentary abrasion, polish or chemical
abrasion.
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Table 2.3.1: Main structure of
the Schéningen 1311-4
database used to describe the

examined bone remains.

Contextual data
Findnumber

X- & Y-coordinates
Square no.

Layer

2.3 Variables, methods and the analytical procedure
of the taphonomic study

The taphonomic study of the Schéningen 13114
faunal sample should be especially concerned with
providing information on hominid behaviour and
questions about archaeological resolution.
Taxonomic determinations more detailed than the
genus level have been neglected in favour of the
collection of quantitative data on skeletal element
representation and detailed analysis of butchering
traces. If readily apparent, taxonomic distinctions
were made, but no study of osteological
measurements to make a distinction between species
is provided. Nor was a study of dental wear patterns
to age individuals carried out. This decision follows
from a known absence of a large part of the dental
elements originally found at the site. These dental
elements are still in position in complete skulls and
mandibles found at the site but at the time of study
they were being preserved at the laboratory and thus
not available for study. Some of the discovered
mandibles and mandible parts were however present
in the studied sample. They have been investigated
for the presence of butchering traces and are included
in the analysis. The knowledge of dental elements
being only partly present within the available sample
compelled me not to undertake age estimates on
dental wear because this would not be representative
for the complete studied sample. Only age estimates
on post-cranial skeletal elements have been
performed based on epiphyseal fusion stages and one
estimate on a juvenile mandible with deciduous
molars has been undertaken. Age estimates included
in this study should be viewed as merely an
indication of what to expect when the complete
faunal assemblage from the Schoningen 1311-4 site
will be analysed in the future.

During the excavations at the Schoningen 1311-4
site the finds were collected in square metre units. On
amore detailed level of individual finds, also the
location within a square metre was recorded by using

Schoningen 1311-4 summarised database structure
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a 25 x 25 centimetre grid. Although vertical, Z-
coordinates have been taken on individual finds,
these could not be used during this study. The
corresponding individual Z-coordinates had to be
found individually in the original field
documentation, which was a very time-consuming
job. The horizontal grid, X and Y, coordinates of
individual finds are included in their findnumbers
however and these could easily be used for analytical
purposes. Also, during the study no recorded
digitised geological profiles were available to project
individual finds by sedimentary layer. It was
therefore decided to limit the use of information on
the distribution of finds to horizontal data and their
‘in-the-field’ description of the sedimentary layer of
origin.

Organic preservation is excellent at the site and
during the excavations of the Schéningen 13114 site,
material was collected meticulously. Bone remains of
even the smallest size have been gathered and were
available for study. In this study all available bone
specimens larger than approximately two
centimetres have been analysed and described by use
of a coded database structure. For every bone
specimen as many variables as recognisable were
recorded, with a maximum number of 47 variables.
Table 2.3.1 shows a summary of the database
structure used to record information on bone
specimens. Some of the variables shown are in reality
divided into several sub-variables. Especially
registration of skeletal elements has been done in
detail. In the case of specific long-bone shaft parts,
these have been given separate codes to facilitate
precise counts of skeletal elements and individuals.
Signs of modification traces on bone specimens have
been divided into separate categories of taphonomic
actors, such as carnivore indicators, hominid
indicators, weathering, sedimentary damage and
chemical processes. The parameters on which
different actors and related traces have been
identified as well as methods used to calculate indices
will be described in more detail below.

Modification data Hominid data Zoological data Carnivore data Additional data
Weathering stage Cut mark type Genus / Taxon Gnawing type Fragment refits
Abrasion Cut mark orientation  Skeletal element Gnawing pattern Anatomical refits
Chemical modification  Butchery activity Body side Gnawing location Special features
Fracture type Cut mark code Body part

Impact scar type Element part

Impact scar association ~ Age indicator

Impact code Sex indicator

Impact scar sizes



2.3.1 Pre- and post-burial damage: Bone
weathering and bone surface alteration

The condition of the Schéningen 1311-4 bone
material can be called excellent. The fine-grained
sediments, soaked with highly calcareous
groundwater in which the bone remains were sealed,
have provided good conservation circumstances.
Nevertheless, to check for pre-burial climatic
alteration due to surface exposure of bone remains,
the degree of weathering should be determined. For
the recognition and description of the degree of bone
weathering, weathering stages ranging from 1 to 4
after Behrensmeyer (1978) and Lyman (1994) can be
used. Differences in bone preservation characteristics
encountered on the studied bone material were
however more gradual than those described in these
conventionally used descriptions. Differences in bone
preservation mostly appeared to be limited with only
asmall part of the bone specimens clearly being less
well preserved than most of the remains (see Section
2.4). The main difference in preservation of the
studied bone specimens which could be observed was
the degree of crack development (see Table 2.3.2, and
Figures 3.2.1 and 2.3.2 for examples). Much of the
bone specimens exhibit just the initial presence of
split lines visible on the bone surfaces, while most
specimens exhibit developed split lines with very
slight to some cracking of the bone on these split
lines. The amount of cracking is also related to the
type of bone, with flat bones being less compact and
therefore cracking much easier than compact long-
bone shafts (see for example the horse scapula in
Figure 2.5.5 for more severe cracking). Clear signs of

rounding of edges of cracks on split lines have not
been observed and neither could apparent differences
in preservation of the cortical bone surfaces between
split-lined and cracked bone specimens be detected.
The difference between the development of split lines
and cracking on split lines therefore most likely is
related to either sediment pressure acting on the
water-soaked bone remains or post-burial drying of
the originally water-soaked bone remains causing
shrinking and cracking of the bone cortex (see the
photographs of bone specimens in Sections 2.3.4 and
2.3.5 for a range of very little split-lined to more split-
lined bone specimens which is believed to result from
post-burial drying and shrinking). Post-burial drying
of bone remains can be explained by dehydration of
the findlayer sediments. Prior to quarrying the
mining area was drained by the mining company to
facilitate the digging operations. Also, after the
discovery of the site a sediment island containing the
site was left within the lignite quarry while the
surrounding area was dug away by mining. This led
to complete dehydration of the sedimentisland as it
became cut off from the surrounding sediments.
During the excavations, the excavaters had to wet the
top sediments with water to prevent the bone
remains from destruction by exposure to dry
circumstances. Bone remains displaying no split
lines, some split lines and some cracking on split
lines have been grouped as weathering characteristics
Group A, representing bone specimens exhibiting
characteristics pointing to an absence of surface
exposure pre-burial weathering or at most very slight
pre-burial weathering. Also a weathering
characteristics Group B has been distinguished

Table 2.3.2: Descriptions of
weathering stages
conventionally used (on the
left) and descriptions of bone
preservation characteristics
encountered during the
Schoningen 1311/4 study (on
the right).

Description Behrensmeyer 1978; Lyman 1994.

Stage o: Greasy, no cracking or flaking, perhaps with skin or

ligament/soft tissue attached (bone still moist).

Stage 1: Cracking parallel to fibre structure (longitudinal) , articular
surfaces perhaps with mosaic cracking of covering tissue and bone (split

lines begin to form).

Stage 2: Flaking of outer surface (exfoliation), cracks are present, crack

edge is angular.

Stage 3: Rough homogeneously altered compact bone resulting in
fibrous texture; weathering penetrates 1-1.5 mm maximum, crack edges

are rounded.

Stage 4: Coarsely fibrous and rough surface; splinters of bone loose on
surface, with weathering penetrating inner cavities; open cracks.

Stage 5: Bone falling apart in situ, large splinters present, bone material

very fragile.

Description of observed bone preservation Schéningen 1311/4

Group A: No cracking or flaking, some split lines begin to form.

Cracking parallel to fibre structure (longitudinal), split lines

are well developed.
Group B: Cracks penetrate the bone, crack edges are angular,

perhaps some splinters of bone loose on surface.

Cracks penetrate inner cavities, open cracks, perhaps splinters

loose on surface; bone fragile, perhaps falling apart.
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Figure 2.3.1: Close-up of the
cortical surface of a long bone
shaft lacking signs of
weathering but showing
discolouring from decaying

plant remains.

Figure 2.3.2: Close-up of the
cortical surface of a long bone
shaft exhibiting drying cracks
and showing slight
decalcification and
dissolution pits. Photos by J.
Pauptit, Leiden.

representing bone specimens exhibiting signs of
moderate to extreme weathering. Bone specimens
with extremely developed cracks causing the bone to
almost or already falling apart are included in Group
B. Among this group are also bone specimens
exhibiting flaking of outer cortical bone surfaces, so-
called exfoliation. The encountered specimens with
flaked bone surfaces exhibit some loss of cortical
splinters following developed cracks but those
cortical parts still being present showed that the
outer cortical surface in most cases remained
unaltered. Summarised, the gradual differences in
bone preservation of most of the Schéningen 1311-4
bone remains indicate limited variation in
weathering caused by pre-burial surface exposure to
climatic influences. It can be concluded that pre-
burial surface exposure for at least most of the bone
remains was very limited, which points to rapid
burial of the deposited bone remains at the find
locality.

Apart from bone weathering characteristics, the
bone material has been examined for signs of post-
burial modifications. The presence of polish on the
cortical surface and rounding of fracture edges can be

an indication of movement and transport of bone
remains and thus also of the co-presence of material
of different origin or contexts. Because of the fine-
grained sedimentary matrix of the bone assemblage,
severe polishing or rounding of bone remains
however was not expected.
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Signs of post-burial damage on the bone material
has been divided inyo four categories:

»  Bone specimens exhibiting slight rounding of
fracture edges or polish on bone surfaces.

»  Specimens with prominent rounding of fracture
edges.

»  Bone specimens of which the surfaces show
striations which could be caused by movement
within coarse-grained sediments or by processes
like trampling.

»  Diagenetic modification, represented by traces of
root-etching and chemical dissolution of bone
surfaces.

Dissolution caused by decalcification of the
bone’s cortical surface was most frequently
encountered (see Section 2.4). Decalcification was
recognisable by the presence of dissolution pits on
the bone surfaces (see Figure 2.3.2). Pronounced root-
etching on bone surfaces also has been observed but
was very limited. Etching by plantroot acids, or acidic
metabolites deposited by mycelial fungi
(Dominguez-Rodrigo 2006, pers.comm.), resulted in
spaghetti-like patterns etched into the cortical
surface of some bone specimens. Many of the bone
remains show discolouring signs on their surfaces
representing decaying plant remains, likely caused by
organic processes encasing the remains in the peat
from which most of the bone remains originate (see
Figure 2.3.1).




2.3.2 The calculation of representation indices

All examined bone remains of the Schéningen
13114 faunal sample have been described with coded
variables stored in a relational database and analysed
with the use of the SPSS statistical package. All counts
on both skeletal elements and traces on bone remains
are expressed in several (representation) indices. This
section provides the methodological background on
which these indices have been derived.

NISP

The most basic index on the number of examined
bone specimens which has been used is the Number
of Identified Specimens, or NISP. The NISP normally
refers to the number of bone specimens as identified
to belong to a certain taxon or skeletal element
(Lyman, 1994). Throughout this study the NISP is
used as the number of described and counted bone
specimens identified to belong to a certain category.
IfNISPs are presented, the accompanying category to
which the counts refer, have been specified in the
tables or text. Categories can range from being
identified to taxon, skeletal element, bone part,
weathering stages, to the category indeterminable.
The NISP can be suftixed with ““gnawed’, “-cut-
marked’ or “-impacted’. NISP-gnawed refers to the
number of bone specimens identified to belong to a
certain category and bearing traces of carnivore
gnawing (see also Section 2.3.3). NISP-cut-marked
refers to the number of bone specimens identified to
belong to a certain category and bearing cut marks
inflicted during butchery (see also Section 2.3.4).
NISP-impacted refers to the number of bone
specimens identified to belong to a certain category
and bearing impact scars, or conchoidal flake scars,
inflicted during marrow-processing of bones by
hominids (see also Section 2.3.4). All three suffixes are
also used in combination with the indices following
below and signify the same. If just %, %gnawed, %cut-
marked or $impacted are given in tables, these have
been derived from NISP counts. A %gnawed indicates
the NISP bearing gnawing marks expressed as a
percentage of the overall NISP of a certain category.

MNE

The Minimum Number of Elements, or MNE,
stands for the minimum number of a particular
skeletal element determinable in the studied sample.
MNE counts are derived by looking at the minimum
number of specific skeletal elements accounted for by
the observed complete elements together with
element parts. Apart from the overall MNE, a division
is made in the MNE-sin, minimum skeletal elements
from the left side of the body, and the MNE-dex, the
minimum number of elements from the right side of

the body. In this study, registration of skeletal
fragments has been done in detail. During a short
survey of the material prior to the present analysis,
fragmentation of much of the skeletal elements,
especially long bones was apparent. Moreover, the
repeated presence of diagnostic element fragments
was observed. It was therefore decided to provide
diagnostic element parts with separate codes, thus to
facilitate precise counts on represented elements. For
long-bone fragments the shaft area, from proximal
via medial to distal, of origin has been recorded to
derive frequencies on long-bone shaft parts (cf.
Marean and Bertino 1994; Marean and Spencer 1991).
Also long-bone shaft fragments have been coded
separately according to the presence of diagnostic
features like muscle attachment areas or crests (see
the chapters on individual horse skeletal elements).
By summing element parts with overlapping
diagnostic element features, the most accurate MNEs
could be derived. Moreover, it becomes possible to
present MNE counts on element parts, like a MNE-
epiphysis or MNE-diaphysis.

MNI

From the highest MNE-sin or -dex, the
Minimum Number of Individuals, or MNI, is
calculated being the highest predicted number of
individuals to account for the observed skeletal
elements. From the MNI, the Percentage of Number
of Individuals, or MNI, can be derived. The #MNI is
calculated by taking the skeletal element yielding the
highest MNI value from which the MNI values for
the other elements are being expressed as a
percentage of this highest MNI. A variant of the
%MNI is the Percentage of Survival, or SURV. In this
study, the 3SURV index has been preferred, and will
be used more frequently than the $MNL The %SURYV,
originally developed by Brain (Brain, 1981; Lyman,
1994), uses the highest derived MNI to predict the
expected number of specific skeletal elements to be
present. The advantage of using the $SURV is a more
detailed impression of the representation, or under-
representation, of skeletal elements and body parts.
The %SURV provides a comparison between the
predicted MNE and observed MNE for skeletal
elements on the highest identified MNI. Often it is
more difficult to arrive at MNI values for certain
skeletal elements although MNE values can be
relatively precise. For example damaged vertebrae
and ribs often cannot be exactly determined as to
their location within the vertebral column and rib
case. If two thirds of the element is present though,
an MNE can be derived. Hence the %SURV is a more
precise representation of the skeletal elements
actually observed.
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Figure 2.3.3: The distal end of a
horse rib exhibiting a carnivore
tooth puncture associated with
shallow and sharp tooth scores.
Photo by the author.

2.3.3 Carnivore activity signatures

The influence of carnivores on the survival and
composition of archacological faunal assemblages has
often been proven to be severe. The identification of
possible carnivore activity and the degree of influence
of carnivores on an assemblage therefore is an
important analytical step. Carnivore ravaging of
carcasses often leads to the deletion of skeletal
element parts and the distortion of skeletal profiles
(Binford 1981; Dominguez-Rodrigo, 1999, 2002;
Marean and Bertino, 1994; Marean and Spencer, 1991).
Moreover, traces created by carnivore gnawing can
mimic and distort traces induced by hominid
butchery (Binford, 1981; Lyman, 1994). Frequencies on
detected carnivore traces in the studied Schéningen
1311-4 sample are provided in following chapters.
Here the parameters and criteria on which carnivore
traces have been identified will be dealt with.

Four main types of carnivore-inflicted traces on
bones have been discerned, following Binford (1981).
Gnawing on hard compact bone parts, like long-bone
shafts, can be detected by the presence of scores and
pits. Pits can be described as the imprints of pointed
carnivore teeth left in the cortical surface of bones
during repeated biting. Pits are often associated with
scores, which are in fact scratches created by dragging
teeth over the cortical bone surface. Repeated biting
on softer bone parts, like the cancellous epiphysis of
bones, often results in punctures. Punctures are the
result of carnivore teeth penetrating the bone cortex
and entering the cavity. Furrows result from chewing
on soft cancellous bone parts, which leads to
grooving and the destruction of the cancellous mass.
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Figures 2.3.3 and 2.3.4 provide examples of

carnivore scoring and puncturing encountered in the
Schéningen 1311-4 sample. Carnivore gnawing
features like pits, punctures and scores on well-
preserved bone remains are relatively easy to discern.
The distinction between impact notches and
conchoidal flake scars, created during long-bone
shaft breakage by either carnivores or hominids can
however constitute a problem (Binford, 1981; Capaldo
and Blumenschine, 1994; Fisher, 1995; Lyman, 1994;
White, 1992). To get more grip on the role of these
agents with regard to bone breakage, a more
contextual approach can be conducted. During this
study three contextual parameters have been used:
Placement of traces, Patterning of traces and Association
of traces (abbreviated as PPA data). For example,
carnivore breakage of bones can result in the presence
of cortical impact notches and conchoidal flake scars
on fracture edges. Apart from the morphology of
carnivore-related impact notches and scars, often less
wide and more puncture-like when compared to
those created by hammerstones (Capaldo and
Blumenschine, 1994), the co-presence with pits and
scores near the notches or distributed on the bone
bearing the notch could indicate carnivore
involvement (Binford, 1981; Blumenschine, 1988;
Fisher, 1995; Voormolen, 1997). Compared to hominid
marrow procurement and related bone breakage,
carnivore-induced breakage is expected to be less
systematic in nature with impact notches and scars
being more randomly distributed (see below for
inferences on hominid marrow procurement). The
placement of carnivore traces is therefore important
to document.



Figure 2.3.4: The proximal shaft part of a deer tibia exhibiting
carnivore scoring and furrowing created during gnawing off the
proximal epiphysis (findnumber 715/24-2). Photo by J. Pauptit,
Leiden.

Another reason for thorough documentation of
gnawing traces is the possible deletion of hominid
butchery marks. For example, carnivore destruction
of nutritional rich long-bone, articular, ends leads to
the destruction of stone-tool cut marks created
during dismembering of joints. An absence of
dismembering cut marks can be an artefact of
carnivore activity. This study therefore presents
frequencies of carnivore gnawing traces on specific
bone parts to facilitate PPA inferences. Inferences on
the frequencies and meaning of studied PPA data will
be presented in following chapters. The degree of
influence of carnivore activity on the survival of
skeletal elements thus should be checked for. PPA
data provide a measure of carnivore activity, but
should be supplemented by a check of possible
destruction of skeletal elements. Analytical
procedures have been developed to check bone
assemblages for bone-density mediated destruction.
Widely adopted is the use of CT-scans of skeletal
element parts to derive direct values on Bone Mineral
Densities (BMD-scans) for different mammalian
species (Lyman, 1984, 1994). Bone density scan site
values can be compared to representation indexes
(like the %MNI and %SURV) for corresponding bone
parts to check for possible relationships between
bone density and representation within assemblages.
Different mammalian species yield different values
on CT-bone mineral scans and therefore the method

is only applicable to species-specific skeletal elements.

For the Schoningen 1311-4 sample, bone-mineral
density studies for horses were available and have
been used. It was decided that the number of
survived bovid and deer bone specimens were too few
for reliable statistical comparisons.

2.3.4 Hominid activity signatures

Much has been written about the recognition of
hominid induced traces on bone remains. Especially
the identification of stone tool inflicted cut marks
has been the subject of fierce debates. Proper
identification of cut marks is heavily dependent on
bone surface preservation and modification by other
than hominid agents. Distinction between stone tool
created marks and striations caused by sedimentary
abrasion or trampling has to be done thoroughly
because of strong morphological similarities
(Behrensmeyer et al., 1986; Oliver, 1989; Olsen and
Shipman, 1988). Some researchers have pointed out
the need of high magnification, even scanning
electron microscopy, examination of marks
(Behrensmeyer et al., 1986; Shipman and Rose, 1983).
Others believe the identification of cut marks should
be possible without or only with the use of low
magnification, supplemented with what I have
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Figure 2.3.5: Short but deeply
incised cut marks on the
lateral side of a Schoningen
1311-4 horse rib. Photo by the
author.

termed PPA (Placement Pattern Association) data,
comparable to what has been termed a
‘configurational approach’ (see Fisher, 1995, and
Lyman, 1994, for an outline of this debate). This is the
view adopted in the present study. This chapter
provides the framework used to identify and
distinguish hominid-induced cut marks and traces of
hominid bone-marrow procurement encountered in
the Schoningen 1311-4 sample. Also, an interpretative
framework on the relationship between static
butchering traces and the inferred butchering
dynamics creating these traces is presented.
Individual butchering trace observations,
descriptions and frequencies on trace-yielding bone
remains are provided in following chapters. Due to
the excellent bone surface preservation of the
Schéningen 1311-4 bone remains, stone tool-inflicted
cut marks could be identified relatively easy.

Cut marks

Several characteristics and criteria were used to
distinguish stone tool-inflicted cut marks from
striations created by non-hominid agents. The
criteria used to identify and discern cut marks are
provided in Table 2.3.3.
Three main types of cut marks created during but-
chery by hominds have been distinguished among
the Schéningen 1311-4 bone remains:
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1 Short cut marks, often clustered and sometimes
isolated.

2 Long cut marks, often straight and parallel and
sometimes curvilinear.

3 Clustered dragged or scrape-like, mostly shallow
marks.

Much of the encountered cut marks exhibita
clear V-shaped morphology with most of the time
tapering ends, being wider and deeper in their
midsections than at their ends. Especially the short,
or chevron (cf. Binford, 1981), type of cut mark bears
these characteristics. Often this is related to
placement of the marks on curve-shaped bone parts.
During the slicing movement of a static, sharp stone
tool edge, it will slice the highest bone parts deeper
(see Figures 2.3.5 and 2.3.13 for an example of this
effect). On flat levelled bone parts the same effect can
be the result of the use of stone tools with convex
edges (Stopp, 1993). The inner edges of sharply incised
marks are straight and smooth, pointing to a fast
movement of a sharp and hard edge. Some cut marks
exhibit tilted V-shapes from which an oblique
position of the responsible tool can be deduced.
Encountered carnivore teeth scores are much wider,
exhibiting mostly shallow U-profiles and a dragged,
instead of incised, appearance. Some observed
carnivore scores are however sharp in appearance but
actually lack the V-shaped base and display irregular,
instead of straight, trajectories (see Figures 2.3.3 and
2.3.4). The second type of encountered marks are long
cut marks. This type of cut mark morphologically
ranges from V-shaped to a wider angular shape (see
Figure 2.3.6 for an example). The edges of these long
marks are straight and steep. Although their
trajectory sometimes is curvilinear and long, their
morphology remains homogeneous and therefore
differs from scores created by carnivores, which are
shorter and more irregular in shape. Sedimentary
scratches or striations caused by trampling are
believed to be shorter, more irregular and perhaps
more importantly are more randomly distributed
(see below). A third type of mark believed to be of
hominid origin constitute the clustered dragged or
scrape-like, mostly shallow, marks. These marks
appear in clusters and are present on certain bone
parts only. Contrary to carnivore scoring which
embraces a number of individual striations even
distinguishable when clustered, these traces are
densely clustered in patches covering bone surface
parts locally. Within the patches, multiple striations
are visible with parallel trajectories, indicating some
kind of denticulate edge of the responsible agent (see
Figure 2.3.7 for an example). Sedimentary abrasion
has been considered as a possible cause for this type of
striations. However sedimentary striations have been



encountered, though only in very low numbers.

Observed clusters of sedimentary scratches show a Main criteria used to distinguish cut marks on the Schoningen 1311-4 bone remains
range of morphological diversity of striations within
one and the same cluster, ranging from broad and Morphology of cut marks
straight to narrow and curvilinear (see Figure 2.3.8).
Moreover, both the sedimentary context from which »  Mostly straight and elongated grooves.
the bone remains originate together with PPA data »  Mostly V-shaped and sharply incised.
on this type of trace (see below) makes a sedimentary »  Ends of marks are often tapered.
cause unlikely. »  Ashoulder effect and/or barbs may be present.
»  The edges of the groove may contain multiple fine parallel striations oriented
longitudinally.
Placement of cut marks

»  Cut marks should occur parallel or sub-parallel to one another, as a result of
repeated action at one location.

»  The morphology of the parallel associated marks should be equal, as they should be
caused by the same agent.

»  Cutmarks do not follow the relief of the marked bone surface, depressions will be
ignored due to the inflexibility of the stone tool edges.

»  Cut marks are mostly sets of parallel linear incisions.
Anatomical location of cut marks

»  Cutmarks are most likely to occur at locations where detachement of ligaments or
muscles is necessary, in order to dismember particular anatomical units.

»  Cut marks are likely to occur at locations where meat is filleted from bone or at
other locations associated with the systematic procurement of specific animal
products.

Table 2.3.3: Main criteria used to distinguish cut marks present on
the surfaces of Schaningen 1311-4 bone remains, drawn up after:
Binford 1981; Fisher 1995; Lyman 1994; Shipman and Rose 1983;

Stopp 1993; White 1992.

Figure 2.3.6: A Schéningen
1311-4 proximal horse femur
exhibiting short
dismembering cut marks
(small rectangle) and long
filleting/defleshing cut marks
(large rectangle) (findnumber
690/22-13). Photos by the
author.

ANCIENT HUNTERS, MODERN BUTCHERS 31



Figure 2.3.7: A Schéningen
1311-4 long-bone shaft
fragment exhibiting short
clustered and dragged scrape-
like clustered traces
overlapping the short ones
(close-up) believed to be
created by stone tools. Photos
by the author.

m——

T e

Impact notches and impact scars

Apart from cut marks created by stone tools,
another distinctive hominid-induced butchery mark
is well represented in the Schéningen 1311-4 faunal
sample. Impact notches and scars created during
bone breakage are abundantly present in the studied
sample and solely observed on marrow-bearing
skeletal elements, i.e. mandibles and long bones. The
terms impact notch and impact scar in fact refer to a
set of features. A good description of this type of mark
is provided by Capaldo and Blumenschine, (1994,
p-730);
“We began our study by defining notches as semicircular
to arcuate indentations on the fracture edge of a long
bone that are produced by dynamic or static loading on
cortical surfaces. This force removes a single bone flake
or a nested sertes of flakes, leaving a negative flake scar
that extends through the entire thickness of the bone
onto the medullary surface”.

The cortical view of an impacted area on a long-
bone fracture edge shows the impact notch, an
indentation caused by the impact removing part of
the fracture edge and cortical surface. The medullary
view of the impacted area shows a flake scar, or
concoidal flake scar, left by the detached flake. Each of
these features provides two variables to measure for
analytical purposes (see Figure 2.3.10 for a schematic
representation of impact scar features used to take
measurements). Measurements on impact scars
encountered in the Schéningen131l-4 sample will be
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provided. Details and analysis of encountered impact
notches and scars are provided in Section 2.5.6. Also
well represented in the sample are bone flakes
detached during bone breakage (see Figure 2.3.9).
Bone flakes often exhibit a striking platform (part of
the impacted cortical surface of the bone, leaving the
impact notch) and bulbs of percussion.
Measurements on bone flakes have been taken to
compare with measurements on impact scars and a