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a b s t r a c t

The identification of human butchery-signatures on fauna from Lower Palaeolithic sites is well docu-
mented and readily identifiable. Such bone surface modifications have the potential to provide not only
information about past hominin meat-procurement behaviour but address the wider issue of competi-
tion for resources with other carnivore species. To understand and discuss these broader issues both
hominin and natural bone surface modifications must be understood and contextualised within a site-
specific spatial and temporal framework. This paper presents new results from faunal analysis at two
key British Lower Palaeolithic localities: Boxgrove and Swanscombe. It illustrates that different deposi-
tional environments and excavation histories have resulted in different scales and resolutions of available
data and hence in varying interpretive potentials. At Swanscombe the archaeological record has been
disturbed by both fluvial activity and excavation history providing a coarser-grained record of anthro-
pogenic behaviour than previously acknowledged. Conversely, at Boxgrove, a finer-grained, higher res-
olution record of human behaviours has been preserved; this, combined with both an extensive and
intensive excavation strategy, has allowed for a broader discussion of hominin landscape use, resource
competition and meat-procurement behaviour. This paper highlights that assessing the specific depo-
sitional environment at each site is crucial to understanding Palaeolithic faunal assemblage formation
and, consequently, the available data-resolution and behavioural interpretation.

� 2013 Elsevier Ltd. All rights reserved.
1. Introduction

Palaeolithic archaeologists are faced with a dichotomy: they
seek to observe behaviour at the small-scale, individual event
(Gamble, 1999; Gamble and Porr, 2005; Lupo and O’Connell, 2002)
but this is at odds with the archaeological record that accumulates
over a longer-scale, creating time-averaged palimpsests (Vaquero,
2008). In terms of the Palaeolithic this could relate to many thou-
sands of years (Bailey, 2007). Moreover, understanding past hom-
inin behaviour (e.g. meat-procurement) requires the interpretation
of static data (bone surface modifications (BSM) and lithic arte-
facts), to recreate the active agents and processes that produced
these behavioural signatures (Behrensmeyer, 1978b; Binford, 1978,
1981, 1985; Blumenschine, 1986, 1988; Dominguez-Rodrigo, 2002,
2003a,b; Dominguez-Rodrigo and Piqueras, 2003; Fisher, 1995;
All rights reserved.
Gifford-Gonzalez, 1989b,a,c, 1991, Isaac and Crader, 1981; Smith,
2010). Researchers have demonstrated that hominins were not
the only agents of faunal accumulation and modification at Palae-
olithic sites (Binford, 1981, 1985; Dominguez-Rodrigo, 2002;
Dominguez-Rodrigo and Piqueras, 2003; Isaac and Crader, 1981;
Smith, 2010). Therefore, a focus solely on hominin modification
signatures risks ignoring the issue of site formation at a broader
scale. Therefore, the specific aim for the Palaeolithic archaeologist
should be to understand the role and importance of hominin meat-
procurement behaviour within the wider site-formation history of
an individual site.

Behavioural information, either direct (BSM) or indirect (the
presence of lithics) must be contextualised and understood
alongside the greatest agent and distorting factor in Palaeolithic
archaeology: time (Bailey, 1983, 2007; Gifford-Gonzalez, 1989b;
Vaquero, 2008). Archaeological materials are not deposited in a
vacuum; they are affected by both sedimentary and depositional
processes, like rivers, and by visits of carnivores before and long
after human modification occurred (see for example Binford,
1981; Brain, 1981). More emphasis should be placed on
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contextualising faunal analysis within a site specific framework to
assess the role of all factors of faunal accumulation and modifi-
cation (Dominguez-Rodrigo, 2002; Gifford-Gonzalez, 1989b, 1991;
Isaac, 1983). All data types (including lithics and fauna) from
Lower Palaeolithic sites, regardless of geographical location,
should be studied using a methodology that rigorously analyses
all agents of accumulation and modification (Gifford-Gonzalez,
1991; Stiner, 1994). To fully understand the interplay and ex-
changes between these artefact groups requires a comprehensive
understanding of each site’s, often unique, spatial and temporal
context (Gifford-Gonzalez, 1989b,a,c, 1991, Stopp, 1997; Vaquero,
2008). Different sites have different sedimentary and deposi-
tional histories that provide different quantities and scales of
archaeological data.

To demonstrate the importance of context and resolution this
paper provides a detailed comparison of faunal assemblages from
two key British Lower Palaeolithic sites: Boxgrove and Swan-
scombe (Fig. 1). Large quantities of animal bone from both lo-
calities have been interpreted as hominin derived accumulations
resulting from various meat-procurement behaviours (Binford,
1985; Roberts and Parfitt, 1999a,b; Waechter, 1968, 1969, 1976).
This paper presents new information that contrasts the data
resolutions of both sites; it suggest that hominins played a more
limited role in faunal accumulation at Swanscombe, a pattern
that appears reversed at Boxgrove. This paper illustrates that a
high resolution depositional context and a comprehensive un-
derstanding of all agents of site formation are required to make
well-founded, comprehensive inferences about hominin
behaviour.
Fig. 1. Location of major Lower Palaeolithic sites from the UK and selected northern F
2. Site backgrounds

2.1. Boxgrove

Boxgrove is situated 7 km east of Chichester (West Sussex) at the
junction between the South Downs and the present Sussex Coastal
Plain (Fig. 2). This region has been shaped by a series of marine
transgressions and regressions beginning 500,000 years ago and
continuing up to the present day (Roberts and Parfitt, 1999a,b).
Systematic survey and excavation did not start until 1983, though
the site had been previously mentioned (Pope, 2002; Pope and
Roberts, 2005; Roberts, 1986; Roberts and Parfitt, 1999a; Roberts
and Pope, 2009; Roberts et al., 1997; Shephard-Thorn and
Kellaway, 1978; Woodcock, 1981). The importance of the site rests
on the preservation of some of the clearest evidence for hominin
presence and behaviour in Britain during the Middle Pleistocene
(Parfitt et al., 2010, 2005; Roberts and Parfitt, 1999a).

The Boxgrove stratigraphic sequence was deposited upon a
chalk wave-cut platform that during the Middle Pleistocene would
have been represented above ground as a 75e100 m cliff (Fig. 2;
Lewis and Roberts, 1999; Roberts et al., 1997). Subsequent mapping
of these deposits, in relation to the solid chalk geology, indicates
deposition with a semi-enclosed marine bay formed by the extant
Portsdown and Littlehampton Anticlines (Barnes, 1980; Roberts
and Pope, 2013). The Middle Pleistocene sediments track marine
regression towards the end of an interglacial (MIS 13; Slindon
Formation) and the onset of fully terrestrial conditions prior to and
throughout the ensuing glacial (MIS 12; Eartham Formation)
(Table 1). Using key biostratigraphic marker species the marine,
rench localities; white triangles identify the location of the two case study sites.



Fig. 2. Schematic plan of Eartham Quarries 1 & 2, Boxgrove, with position of relict cliff; the position of major localities discussed in the text are illustrated. Redrawn from Roberts
and Parfitt, (1999a,b), Figs. 4 and 29.
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intertidal and lower terrestrial units have been dated to the late
‘Cromerian’ sensu lato (c490e480 kyr BP) (Parfitt, 1999b).

Fauna from Boxgrove is diverse (Parfitt, 1999a,b) indicating a
mosaic environment of open grassland alongside areas of decidu-
ous and mixed woodland. Gradual cooling and the eventual onset
of fully glacial conditions can be seen through the appearance of
cold adapted species such as lemming (Lemmus lemmus) and ibex
(Capra ibex). The tibia and two incisors, assigned to Homo cf. hei-
delbergensis, physically illustrate the presence of hominins within
the site’s mammalian palaeocommunity (Stringer and Trinkaus,
Table 1
Conformable stratigraphic sequence at Boxgrove (Modified from Roberts and Parfitt, (1999
the terrestrial Unit 4c is replaced by an unconformable freshwater sequence including U

Unit Deposit Description/Environmen

Eartham member MIS 12
11 Head gravels Solifluction deposits wit
10 Calcareous head gravel Similar to Unit 7 but rep

lowering of the cliff. Sol
9 Fan gravel beds Water-lain size-sorted fl

8 Chalk pellet beds Weathered cliff collapse
7 Angular chalk beds Massive cliff collapse th

Chalk Pellet Gravel
6 Brickearth beds Redposited soils from D

soils from scree slopes a
5c Clay loam layer Calcareous washes and
5b Marl
Slindon member MIS 13
5a Iron and manganese

pan/organic bed
Marsh/mire deposit acro
capping the Slindon Me
overlying Eartham Mem

4d Alkaline (pond) marl Terrestrial deposit show
the deposit.

4c Slindon silts
(decalcified upper layer)

End of marine influence
open for 20e100 years;

4b Slindon silts
(calcareous and
laminated deposit)

Intertidal mudflat depos
indicates the regression
at higher tides, replenis

4a Slindon silts
(homogenised
calcareous sediment)

3 Slindon sand Nearshore subtidal and
structures suggests prot

2 Raised beaches Marine influence with c
1 Chalk platform and cliff
1999; Stringer et al., 1998; Trinkaus et al., 1999). Alongside fossil
evidence, vast quantities of lithic material, dominated by handaxes
and their related debitage, are preserved at the site (Austin et al.,
1999). Most of these tools were made using flint acquired from
the relict cliff (Roberts and Parfitt, 1999a,b).

Boxgrove is unique in preserving such a large area of a relict land
surface with the chalk cliff a constant landscape feature. Even once
fully terrestrial conditions were established the land surface was
only active for a, relatively, short period of time (20e100 years)
(Macphail, 1999). The depositional environment of the Slindon
a,b), Tables 9a and b and Smith, 2010, Table 4.1); note that at Q1/B waterhole locality
nit 3/4, 4, 4u and 8c but is similarly capped by Unit 5a.
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Fig. 3. Schematic location map of Barnfield Pit, Swanscombe illustrating proximity to
present day River Thames and major urban concentrations.

Table 3
Number of specimens distributed amongst major contexts from Swanscombe.

Species Lower Gravel Lower Loam Total

Palaeoloxodon antiquus 6 2 8
Stephanorhinus kirchbergensis 2 1 3
Stephanorhinus hemitoechus 2 2
Stephanorhinus sp. 3 4 7
Megaloceros giganteus 1 1
Bos primigenius 1 1 2
Bovidae sp. indet 20 19 39
Cervus elaphus 3 13 16
Dama dama 51 72 123
Cervidae sp. indet 79 179 258
Indet 5 5
Total 167 297 464
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Formation buried and preserved large quantities of Lower Palae-
olithic tools and faunal material. The nature of these deposits and
condition of the material makes Boxgrove an ideal case study for a
detailed analysis of hominin behaviour (Pope, 2002; Smith, 2010).
2.2. Swanscombe

Barnfield Pit, Swanscombe (Kent), a former chalk quarry, is sit-
uated on the southern flank of the Lower Thames basin, 5 km east
of Dartford (Fig. 3). Deposits of gravels, sands and loams have been
recorded from the site along with flint tools and Pleistocene fauna
(see Table 2; Conway, 1996; Gibbard, 1985). Since the early 20th
Century the site has undergone extensive excavation and collection,
but Waechter’s fieldwork campaigns (1960se70s) produced better
provenance and recorded data (Conway, 1996). Mammalian
biostratigraphy attributes the site to the Hoxnian interglacial (MIS
11; c423e380 kyr BP) (Table 3; Schreve, 1996; 2004).

The MIS 12 glaciation diverted the course of the River Thames
southwards to its present course (Bridgland, 1994; Preece, 1995). At
Swanscombe this is represented, stratigraphically, by the incision of
a wide, shallow, eastewest flowing channel towards the end of MIS
12. During the subsequent interglacial (MIS 11) fluvial sands and
gravels were deposited within the channel and have been divided
into local stratigraphic units (Table 2). At its deepest the channel
sits 23 m OD, rising to c33.6 m OD on the southern margin (see
Conway, 1996).

Faunal material, recovered throughout the sequence, is repre-
sentative of a ‘temperate stage’ fauna (Table 3, Schreve,1996, 2004).
However, faunal recovery during Waechter’s excavations at Swan-
scombe focussed on larger, more identifiable specimens. Conse-
quently, micro-mammals, which provide higher resolution climatic
Table 2
Stratigraphic sequence and chronostratigraphic determinations at Swanscombe (Modifie

MIS Unit Composition

Upper Gravel Clay with pockets of coarse, angular gravel. Ev
11a Upper Loam Poorly bedded, massive silty clay. Possible flu
11b Upper Sand Fine loamy sand with silty clay seams and ice
11c Middle Gravel Fluvial aggradation and reworking

Lower Loam Low energy deposition with still or stagnant w
indicative of increased flow. Temporary dry la

Lower Gravel Reworking of gravel and fluvial aggradation
Basal Gravel Lines the base of the channel and consists of p
indicators, were not extensively collected (Currant, pers comm.).
Nevertheless, the fauna highlights a mosaic environment with
open-grasslands and deciduous-woodland along and around the
channel margins.

Three refitting skull fragments physically illustrate the presence
of H. cf. heidelbergensis at Swanscombe (Overy, 1964; Stringer and
Gamble, 1993). Alongside fossil evidence, lithic artefacts including
handaxes and flake tools have also been recovered (Ashton et al.,
1998; Ashton and McNabb, 1996; McNabb, 2007). The association
of lithics and fauna at Swanscombe has been variously interpreted
as either evidence of a hominin hunting camp alongside a river
channel (Waechter, 1968, 1969, 1976) or scavenging of carnivore
kills and natural deaths by hominins (Binford, 1985). Neither
interpretation has adequately assessed the taphonomy of the
faunal assemblage and the role that non-human agents played in
site formation and modification. Swanscombe, therefore, provides
an ideal case study to not only reassess the evidence for hominin
behaviour at this location but also to produce a detailed under-
standing of faunal taphonomy and overall site formation processes.

3. Methodology

Faunal material from Boxgrove and Swanscombe were analysed
in detail under an oblique light source using a hand lens. In total,
from both sites, 2156 specimens were analysed. This paper will
report the analysis of 1365 specimens from specific contexts at each
site: Swanscombe Lower Gravel/Lower Loam (NISP ¼ 464) and
Boxgrove Units 4b, 4c and material from the channel deposits Unit
3c (NISP ¼ 1156) (Tables 3 and 4). Primary data collection focussed
on identifying and recording: species, element, size and bone sur-
face modifications. Identifiable faunal elements were recorded
using a modified zonal system (Dobney and Rielly, 1988), which
allowed for both quantitative recording of element portion and
more detailed interrogation of skeletal element survival. For each
species the material was quantified into Number of Identifiable
Specimens (NISP) from which a Minimum Number of Individuals
(MNI) could be calculated (Lyman, 1994).
d from Smith, 2010, Table 4.2).

Climate

idence for perglaciation at boundary with upper loam Cold
vial overbank sediments (?). Temperate
wedges and cryoturbation. Cold

Cool/temperate
ater. Occasional channel cutting perhaps
nd surfaces with desiccation features.

Temperate

Warm
oorly sorted, unbedded flint gravel Cold/warm



Table 4
Number of specimens distributed amongst major contexts from Boxgrove.

Species Unit 4b Unit 4c Channel Total

Elephant sp. indet 1 1
Stephanorhinus sp. 2 16 16 34
Megaloceros sp. 6 6
Bison priscus 5 5
Bovidae sp. indet 2 4 6
Equus ferus 134 4 4 142
Cervus elaphus 3 57 23 83
Dama dama 4 1
Capreolus capreolus 16 70 10 96
Cervidae sp. indet 48 84 84 216
Indet 156 137 274 567
Total 365 379 416 1156

Table 5
Percentage of weathered specimens through contexts at Boxgrove and Swanscombe.

Boxgrove Swanscombe

Weathering Unit 4b Unit 4c Channel Lower Gravel Lower Loam

0 20.6 33.5 20.1 40.8 36.0
1 38.2 37.2 42.4 41.2 45.5
2 33.5 21.4 24.5 15.6 17.4
3 6.6 6.6 10.7 2.4 1.2
4 1.1 1.3 2.3 0.0 0.0
5 0.0 0.0 0.0 0.0 0.0

Fig. 4. Faunal long axis alignment from channel deposits; arrow indicates direction of
channel flow.
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Cut marked faunal material was recorded and different behav-
ioural signatures were distinguished including skinning, butchery
and dismemberment along with evidence for deliberate fracturing
to extract marrow. Carnivore modifications included tooth pits,
gnawing and crenelation modifications. To distinguish between
these agents of modification required detailed study of all bone
surfaces to determine access to carcasses and a focus on the
available literature to identify different human and non-human
bone surface modifications (see particularly Binford, 1981, 1985;
Blumenschine, 1988; Blumenschine et al., 1996; Dominguez-
Rodrigo, 1999, 2003a,b, Dominguez-Rodrigo and Piqueras, 2003;
Fisher, 1995; Selvaggio, 1998a,b).

4. Boxgrove and Swanscombe faunal taphonomy

The deposits at both sites track the fluctuating climate at the
terminus (Boxgrove) and onset of an interglacial (Swanscombe).
Despite the similarities in climate and environment the depositional
conditions at each site are equally varied; at Boxgrove marine in-
fluence gradually recedes until fully terrestrial conditions are ach-
ieved (Table 1). In contrast, at Swanscombe the fluvial system
remains a constant feature at the site though the channel flow ap-
pears tomigrate leaving slowerflowconditions, orameandercut-off,
as represented by the Lower Loam (Table 2; Conway et al., 1996). At
a coarse scale the sedimentary sequences from both sites are quite
different. These could have potentially had different impacts upon
each faunal assemblage. It is important, therefore, to test this
through a detailed taphonomic analysis of the fauna from each site.

4.1. Depositional environment and site formation

The sedimentary sequence at Boxgrove was deposited during a
terminal interglacial as suggested by the gradual reduction of the
marine element and formation of a palaeosol (Unit 4c). Micromor-
phological analysis has identified mineralised plant remains and
root traces and an absence of any large scale vegetational bio-
turbation (Macphail, 1999; Preece and Bates, 1999). Concurrently, a
low incidence of rootlet action recorded on mammal bones (1.3%),
and limited vertical displacement of the lithic assemblage perhaps
suggests that the archaeological and faunal material has undergone
limited vegetational disturbance (Parfitt, 1999b; Pope, 2002). Unit
4c has been recorded across the Boxgrove landscape and is part of
the conformable stratigraphy at Boxgrove. However, the stratig-
raphy recorded from part of the Q1/B locality is unconformable
(Table 1). The deposits suggest that spring-fed channels flowing
from the base of the relict cliff fed into a freshwater pond/waterhole
(Roberts and Parfitt, 1999a). So how did this changing depositional
environment affect faunal preservation and taphonomy?

Throughout all contexts at Boxgrove the faunal material illus-
trates variation in the degrees of weathering (Table 5). Faunal
material deposited throughout Unit 4b (inter-tidal) may have been
covered and protected during the daily tidal cycle but variation in
weathering exhibited in Unit 4c could relate to the continual input
and differential exposure of faunal material across the Boxgrove
palaeoscape (Behrensmeyer, 1978a). Concurrently, the low inci-
dence of differential weathering and root etched material com-
bined with the horizontal and vertical refits suggest limited post-
depositional disturbance or deflation. The spring-fed channel de-
posits identified at Q1/B were low-energy and played a limited role
in faunal accumulation and/or modification. This reduced role is
evidenced by a low incidence of fluvially modified material (3.3%)
and an absence of long axis orientation to channel flow (NNWeSE)
(Fig. 4).

In contrast, the sedimentary sequence at Swanscombe reflects
the shifting flow of a high energy river system, as indicated by the
gravel deposits throughout the sequence (Table 2). However, there
is evidence for a change in flow, with the migration of the river
away from the site and the deposition of the lower energy Lower
Loam. In terms of the faunal material this change in depositional
environment can be viewed through a reduction in fluvially
modified material (LG: 10.5%; LL: 1.4%) (Fig. 5). There is a slight
shift in weathering patterns between the Lower Gravel and Lower
Loam with slightly more material unweathered or more heavily
weathered (Table 5). Such a change could perhaps relate to the
change in depositional environment, with the river channel



Fig. 5. Fluvially rounded faunal specimens from Swanscombe Lower Gravel.

Table 6
Average length and width of faunal specimens from Boxgrove and Swanscombe; all
units in mm.

Boxgrove Swanscombe

Overall Unit
4b

Unit
4c

Channel Overall Lower
Gravel

Lower
Loam

Length 58.1 52.4 62 62.4 96.7 118.6 80.7
Width 24.9 23.4 28.6 25.1 31.2 38.4 26.7
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shifting, and exposing more land surface resulting in a longer
exposure of faunal material to sub-aerial processes. The uniformity
in weathering between these two deposits is interesting and could
perhaps relate to material being submerged or transported in the
channel, thus protecting this from sub-aerial processes. The flu-
vially abraded material from the Lower Gravel suggests a high
energy river environment that modified and removed material
from the Swanscombe faunal assemblage (see also Section 4.2). In
contrast, the Lower Loam represents a lower energy river deposit,
a fact perhaps supported by a reduction in fluvial abrasion
alongside the presence of refitting lithics and footprints within
this horizon (see Section 5 and Ashton and McNabb, 1996; Davies
and Walker, 1996).

The depositional environments and stratigraphic sequences
from Boxgrove and Swanscombe present both opportunities and
pitfalls. It is important to test whether these initial observations
about the depositional environment can be supported by detailed
analysis of the body part representation at each site. Crucially, can
specific agents of faunal accumulation and modification be identi-
fied through patterns in the faunal representation at both locales?

4.2. Species preservation and body part representation (BPR)

Both sites were excavated using different methodologies. Box-
grove was more systematically excavated, screened and most ele-
ments three-dimensionally plotted, whilst at Swanscombe
collectionwas more selective and the sediments were not screened
or wet-sieved (see Section 2; Currant, 1996; Roberts and Parfitt,
1999a). Variation in excavation and faunal recovery can be seen
by differences in the average dimensions of material from each site
(Table 6). The Boxgrove faunal remains are relatively small (average
length ¼ 58.1 mm; average width ¼ 24.9 mm) compared to
Swanscombe (average length ¼ 96.7 mm; average
width ¼ 31.2 mm). The faunal material studied from all horizons
has a high Coefficient of Variation that indicates a standard devi-
ation almost as large as themean, suggesting a skewed distribution.
The non-parametric KruskaleWallis test was applied to the average
lengths and widths of faunal material from both sites and produced
a very low p-value, indicating statistically significant differences.
This demonstrates that the average dimensions of the material
from both sites are considerably different with a dominance of
larger material at Swanscombe. Whilst it should not be expected
that faunal material from two different sites should show similar-
ities in average fragment size these statistics serve to illustrate that
some degree of taphonomic selection could have occurred perhaps
through either fluvial sorting (Isaac, 1983) or sampling bias
(Currant, 1996). To understand what may have contributed to the
skewed faunal distribution for both sites it is important to consider
the body part representation for various species from both sites.

The major faunal species from Swanscombe are cervids
(Table 3), in particular, fallow deer (Dama dama) (NISP ¼ 123)
corresponding to a relatively small Minimum Number of In-
dividuals (MNI ¼ 7) based on dental specimens. A large quantity of
the fauna from Swanscombe can only be attributed to approximate
size class or genus level with largest categories cervid (NISP ¼ 258)
and bovid (NISP ¼ 41). Most of the indeterminate cervid fragments
are consistent in size with the fallow deer sample and so will be
considered together providing a larger sample for analysis. The
other species from the site (Table 3) are only represented by small
quantities of faunal material so will not be treated in as much detail
and only discussed to support observations and data from the
cervid species.

Separating the NISP by context immediately highlights differ-
ential preservation of elements between the contexts (Table 7).
Both contexts have large quantities of antler and teeth fragments
(LG ¼ 52%; LL ¼ 26.2%) though the pattern of preservation is
reversed for both contexts; i.e. greater preservation of antler in the
Lower Gravel compared to greater preservation of teeth in the
Lower Loam. This pattern could simply be a function of preserva-
tion, with denser teeth preserving better during exposure within
the Lower Loam compared to antler. A change in depositional
environment could explain the variation in other cranial and post
cranial elements observed within both contexts; faunal material
from the Lower Loam includes larger quantities of axial (LL
total ¼ 15%; LG total ¼ 1.3%) and comparable numbers of appen-
dicular portions (LL total ¼ 40.2%; LG total ¼ 40.5%). However,
closer comparison of specific long bone portions highlights differ-
ential preservation and destruction between both Swanscombe
contexts (Table 7). In the Lower Gravel, the denser long bone por-
tions specifically shafts and distal ends of the humerus and tibia
and the proximal ulna are differentially preserved. Binford (1981)
documented differences in the ratio of proximal and distal ends
of the humerus and tibia as an indicator of an assemblage having
been taphonomically disturbed. Re-plotting his humerus data, and
adding the ratios for Swanscombe Lower Gravel, suggests that this
assemblage may have been similar disturbed and undergone a
degree of differential destruction (Fig. 6).

The humerus ratios for both deposits (Fig. 6) illustrate that some
degree of destruction has occurred in both contexts, though such
deletion is perhaps a result of different taphonomic processes. The
element composition within the Lower Gravel suggests that there
has been some off-site fluvial transport and modification; within



Table 7
Combined NISP for cervid species (Dama dama; cervid sp. indet) from Swanscombe
Lower Gravel and Lower Loam.

Element Total Lower Gravel Lower Loam

NISP %NISP NISP %NISP NISP %NISP

Antler 115 30.2 69 53.5 46 18.5
Cranial 16 4.2 1 0.8 15 6.0
Mandible 9 2.4 1 0.8 1 0.4
Teeth 56 14.7 4 3.1 59 23.7
Atlas 3 0.8 3 1.2
Axis 2 0.5 1 0.8 4 1.6
Cervical 1 0.3 1 0.4
Thoracic 5 1.3 2 1.6 3 1.2
Lumbar 2 0.5 2 0.8
Vertebra 11 2.9 11 4.4
Rib 7 1.8 7 2.8
Scapula 16 4.2 4 3.1 10 4.0
Humerus 19 5.0 11 8.5 8 3.2
Radius 15 3.9 2 1.6 14 5.6
Ulna 3 0.8 2 1.6 1 0.4
Metacarpal 8 2.1 4 3.1 4 1.6
Pelvis 8 2.1 8 3.2
Femur 17 4.5 7 5.4 10 4.0
Tibia 15 3.9 10 7.8 5 2.0
Metatarsal 15 3.9 6 4.7 8 3.2
Metapodial 6 1.6 1 0.8 4 1.6
Astragalus 4 1.0 4 1.6
Calcaneum 4 1.0 1 0.8
Tarsal 1 0.3 1 0.4
Magnum 1 0.3 1 0.8
Malleolus 1 0.3 1 0.4
1st phalanx 5 1.3 5 2.0
3rd phalanx 9 2.4 1 0.8 8 3.2
Indet frag 7 1.8 1 0.8 6 2.4
Total 381 129 249
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the Lower Loam, however, this could be in part related to differ-
ential preservation or localised decalcification within this deposit
and, during excavation, the collection of larger, better preserved
specimens. Certainly, the flow regime as documented by the
Fig. 6. Humerus distal and proximal ratios as a proxy for identifying destruction withi
sedimentary analysis of this horizon suggests that faunal material
should be less fragmented or fluvially affected compared to the
underlying Lower Gravel; this can be evidenced in some cases such
as the preservation of weaker body portions such as vertebrae.
Various lines of evidence suggest that faunal material, particularly
from the Lower Gravel, has undergone significant fluvial abrasion
and modification; in contrast the Lower Loam appears more
representative in terms of faunal preservation but may also have
undergone some degree of post-depositional modification and
perhaps excavation bias.

Boxgrove displays a similar faunal composition to that from
Swanscombe with major species again including cervids (Capreolus
capreolus, Cervus elaphus) along with horse (Table 4). Unit 4b at
Boxgrove represents inter-tidal deposits that indicate the onset of
climatic deterioration towards the end of the interglacial. Faunal
material is sparse compared to the overlying Unit 4c horizon.
Within one specific, relatively small, area (GTP 17; Fig. 2) a large
concentration of faunal material was recovered from these inter-
tidal deposits. The faunal material from this locality was domi-
nated by horse remains that suggest the presence of a single indi-
vidual (Table 4). Body part representation at GTP 17 indicates the
preservation of a variety of skeletal portions from denser teeth
portions alongside weaker portions of vertebrae and limb bones
(Table 8). Limb bones at GTP 17 are limited to upper regions
including humerus and femur with an absence of lower limb por-
tions including metapodials and phalanges. Horse skeletal repre-
sentation at GTP 17 does not suggest selective preservation related
to relative bone density, as suggested by the absence of denser
ankle and foot bones and the presence of larger numbers of
vertebrae. Most elements, with the exception of dental remains,
indicate a single individual with evidence for the considerable
fragmentation of some skeletal regions. Lithic knapping scatters
and associated modification signatures suggest that the skeletal
fragmentation is perhaps the result of hominin behaviour (see
below & Pope and Roberts, 2005; Pope, 2002; Roberts and Parfitt,
1999a).
n archaeological and modern assemblages (Modified from Binford, 1981, Fig 5.09).



Table 8
Horse NISP and %NISP from GTP 17 at Boxgrove.

Element NISP %NISP

Cranial 10 7.6
Stylohyoid 1 0.8
Mandible 36 27.3
Teeth 24 18.2
Atlas 3 2.3
Axis 1 0.8
Cervical 3 2.3
Thoracic 1 0.8
Lumbar 7 5.3
Rib 1 0.8
Scapula 2 1.5
Humerus 3 2.3
Radius 15 11.4
Pelvis 14 10.6
Femur 9 6.8
3rd phalanx 1 0.8
Indet 1 0.8
Total 132
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Unlike Unit 4b, the Unit 4c land surface at Boxgrove has a range
of species including a large quantity of cervid remains (Table 4). The
faunal representation for this context shows a similar range of el-
ements preserved including dense elements such as teeth, antler,
metapodials and carpal bones along with less dense portions
including skull, vertebrae, ribs and some long bone portions.
However, the quantity of faunal material for some species, partic-
ularly bovids and equids, is so small that further discussion of
density mediated destruction is difficult. Therefore, subsequent
discussion for Unit 4c will focus on the various cervid species, more
specifically roe deer and red deer. Concurrent with these species,
faunal material recorded as cervid sp. indeterminate will also be
considered to provide supporting background data regarding body
part representation.

The data from Unit 4c at Boxgrove illustrates a degree of simi-
larity with that from Swanscombe, particularly in relation to the
number of denser teeth and antler portions (Table 9). The absence of
axial portions, such as ribs and vertebra, is also a similar pattern to
that identified fromdeposits at Swanscombe. Closer examination of
surviving post-cranial material and relative bone density suggests a
Table 9
NISP by element for cervid species throughout Unit 4c, Boxgrove.

Element Capreolus
capreolus

Cervus
elaphus

Dama
dama

Cervid
sp. indet

Antler 6 1 4
Cranial 7 2
Mandible 6 8
Teeth 45 14 4 30
Sacral vertebra 1 1
Rib 2
Scapula 1 2 2
Humerus 1 3
Radius þ ulna 1 9
Metacarpal 5 4
Pelvis 3
Femur 1 1 7
Tibia 5
Astragalus 1
Calcaneum 1 1
Carpal/tarsal 7 1
Metatarsal 6 4 4
Metapodial 4
1st phalanx 2
2nd phalanx 1 2
Indet 31
Total 70 57 4 82
more subtle pattern of preservation compared to Swanscombe. For
example, plotting the long bone preservation against relative bone
density illustrates the preservation of denser and less dense por-
tions (Table 10). Although there is a general trend for preservation of
denser elements there is some variation in terms of portions
remaining. Indeed, plotting the sites using the same ratios devised
by Binford illustrates that, for the humerus at least, limited ravaging
or post-depositional disturbance. Both the density and ratio values
for material from Boxgrove suggest that a larger number of denser
bone portions were preserved. At Swanscombe, such variation in
body part representation appears to be the result of the fluctuating
river flow regimes; in contrast at Boxgrove, variation in Unit 4b
could be related to relatively swift burial during inter-tidal condi-
tions whilst in Unit 4c the variation in skeletal destruction, in
combination with high quantities of hominin and other carnivore
modifications, perhaps suggests that the behaviour of these species
was more influential in assemblage formation and destruction.

Further arguments to support a larger role for both hominins and
carnivores in faunal accumulation andmodification at Boxgrove can
be identified from faunal material recovered in the spring-fed
channel deposits at Q1/B (Table 4). Within these deposits there is
little change in overall species composition, or in element repre-
sentation; a similar pattern to Unit 4c with both weaker and denser
bone portions survival has been documented. In addition, there is a
low incidence of fluvial abrasion (1.7%) and no alignment to channel
flow suggests a low flow regime that has not significantly modified
or disturbed the faunal material (Fig. 4). This would suggest that,
whilst natural factors have undoubtedly played some role in faunal
accumulation at Boxgrove, the fine-grained depositional environ-
ment and detailed excavation have recovered a larger quantity of
material that allows for a clearer identification of hominin behav-
ioural signatures. Overall, Boxgrove does not appear to have un-
dergone the same degree of fluvial winnowing and sorting as
evidenced at Swanscombe. The Lower Loam deposits at Swan-
scombe illustrate a shift in flow regime and the deposition of a finer
grained horizon and such deposits, although smaller in size, offer
greater potential for the study of hominin behaviour and interaction
with other species around such past fluvial environments.

4.3. Bone surface modifications: the role and importance of
hominins

Bone surface modifications related to carnivore action and
hominin meat procurement behaviours were identified on remains
from both sites, though there is a considerable variation in quantity
and distribution (Table 11). From Swanscombe, a total of 15
Table 10
NISP and Average Bone Mineral Density (AvBMD) for various cervid
species throughout Unit 4c at Boxgrove; based on figures from Lyman
(1994), Table 7.6.

Element NISP AvBMD

Mandible 14 0.51
Scapula 5 0.34
Humerus 4 0.41
Radius 5 0.51
Ulna 5 0.4
Metacarpal 9 0.59
Pelvis 3 0.32
Femur 9 0.39
Tibia 5 0.47
Astragalus 1 0.56
Calcaneum 2 0.49
Metatarsal 14 0.58
Metapodial 4 0.59
1st phalanx 2 0.45
2nd phalanx 3 0.29



Table 11
Total number of specimens modified and further sub-divided by modification agent
(Hominin vs Carnivore) at Boxgrove and Swanscombe; all figures NISPs.

Site NISP Total modified Hominin
modified

Carnivore
modified

Boxgrove 1156 332 (28.7%) 292 (25.6%) 40 (3.5%)
Swanscombe 464 15 (3.2%) 6 (1.3%) 9 (1.9%)

G.M. Smith / Journal of Archaeological Science 40 (2013) 3754e37673762
specimens (3.2% of total assemblage) recorded signatures of either
one or both modifying agents. This contrasts with Boxgrove, where
333 specimens (28.7% of total assemblage) displayed signatures
from these species. Similarly, faunal material from Boxgrove ap-
pears more heavily modified by hominins compared to material
from Swanscombe.

Most of the modifications recorded in both deposits at Swan-
scombe relate to carnivore gnawing distributed across a range of
species and elements. Most of these modifications suggest
exploitation for marrow (Fig. 7). There are a few modifications,
such as tooth scores and pits that potentially represent exploita-
tion of remaining meat or carcass products on these elements.
Some of the faunal remains preserve evidence for hominin mod-
ifications though these are located on a range of elements and
mainly on cervid remains. The modifications are mainly restricted
to isolated spirally fractured long bones indicative of marrow
processing. Cut marks are rare, though the preservation of the
faunal material and especially the bone surfaces from the Lower
Gravel often hinders the identification of any bone surface modi-
fications. The small quantity of modification signatures prevents
any direct assessment of hominin subsistence or meat-
procurement strategy at this location. The small assemblage size
and limited surface preservation on some specimens has resulted
in little evidence for direct interaction between these two
Fig. 7. Carnivore modification on fauna from Swanscombe deposits; top, crenelation
on cervid proximal humerus; bottom, carnivore tooth pits on cervid 1st phalanx.
competing species. The minimum interpretive potential is that
hominin and carnivore communities were present at this location
and utilised some carcass products.

Contrastingly, the fine-grained deposits from Boxgrove preserve
larger quantities of both faunal material, in general, and more
specifically behaviourally modified elements. In combination with
a low energy and relatively primary depositional context this per-
mits a more detailed discussion of both hominin and carnivore
meat-procurement behaviour and the interactions between these
two species. Carnivore and hominin bone surface modifications
were recorded on different species and across different skeletal
portions.

The single equid carcass from Unit 4b at the GTP 17 locality in-
dicates a single episode of human butchery behaviour. The previ-
ously identified ‘impact point’, possibly caused by a wooden
projectile similar to those from Schöningen (Thieme, 1997),
perhaps suggests that hominins had a more active role in death of
this individual; whether this was the result of active hunting or
simply dispatching an already injured individual is, at present,
unclear (Fig. 8). Hominin bone surface modifications include skin-
ning, disarticulation, meat removal and subsequent fracturing of
the long bones and mandible for marrow (see Fig. 9). There are
some carnivore modifications but these are restricted to a limited
number of elements (NISP ¼ 16) and overlap hominin modifica-
tions when the two are present on the same bone (Fig. 9). This
implies that hominins had primary access to this equid individual
and could butcher and remove elements from this individual whilst
protecting the carcass, and themselves, from carnivore predation.
Pope notes that the patination of the flint at this local suggests
more prolonged exposure (Pope, 2002), which can be seen on flint
from the overlying Unit 4c land surface. Limited carnivore modifi-
cation on this individual, despite its repeated re-exposure, could
suggest that hominins had already exploited most of the carcass
products from this individual.

Across the Boxgrove palaeolandscape a similar pattern of bone
surface modification can be identified. Hominin modifications
predominate across various species and elements with little/no
Fig. 8. Horse scapula from GTP 17 with ‘impact notch’ highlighted and expanded.



Fig. 9. Horse pelvis from GTP 17 with modified area highlighted (above) and expanded
(below); black arrows indicate hominin cut marks overlain by carnivore modifications
(white arrows).

Fig. 10. Rhino pelvis from Q1/B with modified area highlighted (top) a
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carnivore involvement. Where carnivores can be identified their
modifications overlie previous hominin exploitation signatures.
The type and distribution of modification is also similar within and
between the locations; heavily modified specimens of varying body
sizes from rhino through to roe deer (see Fig. 10). The modifications
suggest primary exploitation of some carcasses with evidence for
skinning, disarticulation and meat removal. There appears to be
further exploitation for marrow with numerous fractured long
bones and mandibles (see Fig. 11). Alongside evidence for butchery
behaviour there is some evidence for the use of faunal material as
soft hammers for lithic production or retouch (see Fig. 12).

Whilst most BSM demonstrate primary access by hominins,
potentially through active hunting, this does not preclude the
possibility that other resources were obtained through scavenging
of previously killed animals or natural deaths. Boxgrove illustrates
that hominins not only had primary access to a range of prey spe-
cies but could effectively competewith large carnivores such as lion
and hyaena. The alternating visits of hominins and carnivores
within and across the Boxgrove landscape is also illustrated by
carnivore gnawing of the hominin tibia. These marks suggest that
even in death these hominins provided food for at least some
carnivore species (Stringer and Trinkaus, 1999).

The depositional and site-formation processes at each case
study site produced a varied and contrasting record of hominin
behaviour during the British Lower Palaeolithic. The faunal re-
mains from the Lower Gravel and Loam at Swanscombe appear to
be more derived. This can be seen by a higher degree of fluvial
modification and hydraulic sorting. Thus, the behaviour repre-
sented by various bone surface modifications could potentially
have occurred anywhere within the river catchment. These do not,
necessarily, represent behaviour that occurred at that exact loca-
tion. Contrastingly, at Boxgrove the faunal material has not been
significantly disturbed by post-depositional processes. These re-
mains preserve repeated evidence for both carnivore bone surface
modifications and hominin butchery behaviour. The predomi-
nance of the latter signatures suggests that hominins at Boxgrove
played a much greater role in faunal modification and this could
potentially explain the more highly fragmented assemblage from
this site.
nd expanded (below); note the heavy, and overlapping cut marks.



Fig. 11. Red deer refitting femur shaft fragment with deliberate impact point from
hominin marrow processing highlighted. (For interpretation of the references to colour
in this figure legend, the reader is referred to the web version of this article.)
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5. Discussion

The differing interpretive potential illustrated at each of these
Lower Palaeolithic localities is a result of stratigraphic, deposi-
tional and excavation factors. These sites highlight that a limited
consideration of such factors can have an impact on the data
resolution and interpretive frameworks for reconstructing homi-
nin behaviour. The disparity between these two sites can be
further assessed by placing these new faunal analyses within the
context of overall excavation history, depositional regime and
lithic data.

At Swanscombe, the Lower Gravel deposit is around 4 m thick
but there is considerable variation across the site and at some
points the deposit is less than one metre. This shift in depositional
regime between the Lower Gravel and Lower Loam has been noted
throughout investigations at Swanscombe (Conway et al., 1996) and
the lower deposit, similarly, varies in thickness from 1.4 m to
around 0.1 m and in some areas is pinched out or absent. Although
excavations occurred in spits of usually 10 cm depth, these vary
quite considerably (see Ashton and McNabb, 1996, Table 5.3) and
frequently information related to the spits cannot be assigned to
Fig. 12. Red deer distal humerus used as a lithic retoucher; note surface pitting and
damage. (For interpretation of the references to colour in this figure legend, the reader
is referred to the web version of this article.)
the finds. Waechter investigated these deposits over a relatively
large area (Lower Gravel: 150 m2; Lower Loam: 75 m2) recovering
varying quantities of lithic material from both horizons (LG: 1105;
Lower Loam: 589) (based on Ashton and McNabb, 1996). These
assemblages relate to a relatively small artefact density per square
metre (LG: 7.4/m2; LL: 7.8/m2), though, interestingly, these values
are considerably higher than those provide, for example, for lithic
data from the fluvial Lower Palaeolithic site of Ambrona (Spain)
0.3e0.65/m2 (Villa et al., 2005). Ashton and McNabb note a large
quantity of rolled/abraded material in the Lower Gravel deposits
(30e60%) compared to the Lower Loam (21e25%) (see Ashton and
McNabb, 1996 for further details). The small density of lithic ma-
terial and the heavily abraded material from the Lower Gravel
supports the above presented observations made in this reassess-
ment of the faunal material. The lithic material from the Lower
Loam, by contrast, does illustrate evidence for 12 refitting groups,
with similar technology to the underlying horizons. This represents
a more in-situ assemblage and the reduction in abrasion confirms
that the underlying material has been significantly modified by
fluvial action.

Finally, the overall size of the depositional sequence at Swan-
scombe does not permit further, more detailed investigations into
specific hominin behavioural events. The total depth of the deposits
is c.10.6 m, corresponding to the aggradation of deposits by the
River Thames. Whilst these deposits have been chronologically
assigned to MIS 11 through biostratigraphy (Conway et al., 1996;
Schreve, 2004) the precise depth of time required for this deposi-
tion is unknown. Certainly, material from the Lower Gravel deposits
has undergone significant fluvial alteration and can provide only
basic information regarding hominin behaviour at this location.
Future analysis should focus onmaterial from the Lower Loam. This
deposit provides a more in-situ faunal and lithic assemblage that
would allow for a more in-depth discussion of hominin behaviour
at this location. Currently, the size of the assemblage and the degree
of post-depositional and collector bias limits interpretations from
this horizon.

The stratigraphic sequence from Boxgrove has been compre-
hensively studied, with detailed excavation and recording helping
to track the shifting importance of the marine/terrestrial compo-
nent at the site (see above and Roberts and Parfitt, 1999a,b). Unit
4b (inter-tidal deposits) are composed of a relatively thick deposit
(c.1.5 m) though this varies across the site. Whilst the exact time in
years is unknown for this deposit the Unit has produced clear
evidence for isolated butchery behaviour by hominins (GTP 17).
This archaeology was rapidly buried and preserved by the inter-
tidal deposits in an almost pristine, in-situ condition. At GTP 17 a
relatively small area (18 m2) was excavated though this corre-
sponds to a relatively large lithic assemblage (n ¼ 1034 > 20 mm)
(Pope, 2002) and a lithic density of 57.4/m2. Refitting scatters
produced figures of 60e70% for some scatters often with a void in
the centre relating to a handaxe rough-out (Roberts, 1999). The
location of GTP 17, 40 m from the relict cliff line suggests that
hominins not only actively hunted this carcass (see Section 4.3)
but had the capacity to protect their prey whilst individuals not
only acquired flint but produced the artefacts to butcher this an-
imal. The predominance of hominin modifications and the low
incidence of carnivore modifications attest to the primacy of this
species at this location. In addition, the holistic disarticulation,
butchery and consumption of all carcass nutrients, including
marrow is a pattern repeated at other locations at Boxgrove
(Smith, 2010).

The Unit 4c palaeolandsurface has been identified across the
entire conformable sequence at Boxgrove with soil micromor-
phology suggesting the land surface was exposed for between 20
and 100 years (Macphail, 1999). These deposits were excavated
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over approximately 90 m2 producing approximately 510 artefacts
corresponding to a density of approximately 5.6/m2. Whilst this
density is significantly lower than those from Swanscombe this
only relates to pieces larger than 20 mm and does not include
smaller pieces and associated chips. In addition, the finer grained
deposits preserve refits over larger distances and sometimes
vertically, suggesting some, if limited, post-depositional distur-
bance or movement (Pope, 2002). This pattern of limited post-
depositional disturbance supports the taphonomic evidence pre-
sented above. Whilst Unit 4c represents a more time-averaged
assemblage rather than an isolated event, as at GTP 17, the level
of homininmodification and carcass exploitation is still high; this is
vividly seen when compared to carnivore and other natural mod-
ifications. Refitting faunal material has been recorded (Parfitt,
1999a,b) though this is fewer in number compared to lithic mate-
rial. The fragmentation of some of this faunal material also appears
related to hominin butchery activity along with some trampling on
this land surface. Whilst Unit 4c undoubtedly represents a time-
averaged assemblage the finer grained deposits and intensive
excavation and recording strategy allows for more detailed dis-
cussion of hominin behaviour within a relatively short, defined
timescale.

This study not only provides new analyses of the faunal material
of Boxgrove and Swanscombe but places the remains within a
contextual framework, allowing for a detailed reassessment of the
behavioural signatures at these localities. For both sites the results
can be summarised in six main points:

For Swanscombe:

1. Faunal material was recorded through a c6 m deep sequence in
association with a relatively low density of lithics (LG: 7.4/m2;
LL: 7.8 m2). Excavation methodology had an effect on the re-
covery of this faunal material with, in general, a bias towards
larger remains.

2. The Swanscombe fauna has frequently been subject to natural
processes of displacement, deletion and post-depositional
movement. This makes the assemblage less informative about
hominin behaviour than previously suggested (Binford, 1985;
Waechter, 1976).

3. Interpretations of associations between faunal and lithic ma-
terial from higher energy fluvial deposits (Lower Gravel)
should be treated cautiously. In extreme cases, such sites
should be discarded from detailed behavioural interpretations
(Villa et al., 2005) and caution is also neededwhen interpreting
the majority of the Swanscombe contexts.

4. The Lower Loam suggests a change in depositional environ-
ment, with lower energy and limited post-depositional
displacement. This horizon provides the greatest potential to
understand hominin behaviour at Swanscombe, though at
present there is only a small dataset available for study and
comparison.

5. Whilst carnivore and hominin behavioural signatures have
been sporadically identified on faunal material from all con-
texts at Swanscombe, and in the form of lithic technology,
detailed behavioural interpretations are hindered by the low
resolution of the data caused both by taphonomical processes
and excavation history. The extent and type of hominin
behaviour cannot currently be fully comprehended beyond the
simple assertion that some meat-procurement behaviour
occurred at the site.

6. This new contextual study shows that a low quantity of mod-
ifications, either hominin or carnivore, combined with a higher
degree of fluvial modification means that neither previous
interpretation: active hunting or passive scavenging can,
currently, be supported.
For Boxgrove:

1. Modern excavation methods have ensured the detailed recov-
ery of large lithic and faunal assemblages permitting extensive
refitting and taphonomic analyses. For the lithics, this corre-
sponds to a higher density of artefacts throughout the sequence
compared to Swanscombe (e.g. Unit 4b: 57.4/m2).

2. Faunal material from Boxgrove is well preserved partly due to
the fine grained deposits and low energy depositional envi-
ronments. The assemblage has undergone some natural
modification but there is less density mediated destruction
compared to Swanscombe.

3. The fragmentation of the assemblage appears, in part, to relate
to meat-procurement behaviour along with natural breakage
during deposition and post-depositionally.

4. The faunal material is heavily modified by hominins and car-
nivores though the former are more dominant. Where modi-
fications occur on the same element, hominin modification is
frequently overlain by carnivore.

5. The high data resolution, related to few post-depositional
disturbance and systematic excavation methods allow for a
detailed discussion of hominin behaviour at both a wide and
also a specific, event level (e.g. GTP 17). Hominin behaviour
illustrates intensive, holistic carcass processing, a pattern that
is repeated across the site and within different horizons.

6. This current analysis and interpretation of hominin behaviour
at Boxgrove supports previous interpretations (Roberts and
Parfitt, 1999a,b), which suggest the primacy of hominin
groups potentially through active hunting concurrent with
exploitation from natural deaths or previous kills.

Both Boxgrove and Swanscombe offer different resolutions
throughwhich to study past hominin behaviour. The faunalmaterial
from both sites offer valuable information about site formation that
ultimately informs and defines our assessment of hominin behav-
iour at each locality. The term archaeological site or archaeological
horizon is an arbitrary concept, applied subjectively by researchers
and excavators alike (Vaquero, 2008). Whilst such definitions can
prove problematic they remain an essential component for under-
standing the depositional environments at a site and provide the
basic, albeit occasionally, coarse unit for discussing hominin
behaviour at a site, However, to understand what these abstract
concepts mean for behaviour, both hominin or carnivore, it is
important to consider the differing taphonomic resolutions, data
scales and interpretive potentials. This revisitation of Swanscombe
and Boxgrove forms part of a growing awareness of the importance
of reassessinghomininbehaviour at Palaeolithic sites, particularly in
relation to older collections and fluvial localities (see Dibble et al.,
2009; Smith, 2010, 2012a,b; Villa, 1990; Villa et al., 2005).

6. Conclusion

Site formation processes and assemblage taphonomy are two
crucial platforms that must be clearly stated and substantially
explored to provide a clearer picture of hominin behaviour at
Palaeolithic sites. This paper has used two key British Palaeolithic
localities to demonstrate that sites with different depositional
histories and excavation strategies can produce widely different
resolutions of hominin meat-procurement behaviour. Faunal ma-
terial recovered from fluvial deposits, whilst often numerous in
quantity, suffer from problems of association and hydraulic abra-
sion, deletion and transport. Data obtained from such analyses
should be used cautiously and in very general terms to discuss past
hominin behaviour. However, the migratory nature of rivers does
sometimes present the opportunity to study hominin behaviour in



G.M. Smith / Journal of Archaeological Science 40 (2013) 3754e37673766
more detail and identify specific events (cf. Lower Loam). Such
opportunities should be fully exploited in order to place the more
general behavioural observations from higher-energy deposits (cf.
Lower Gravel) within a more specific context.

Whilst large-scale open air sites are rare and preservation of
large quantities of bone at such sites even rarer, occasionally
exceptional sites emerge (Boxgrove). The detailed geological and
sedimentary work combined with the intensive excavation and
recovery strategies provide an excellent contextual framework for
detailed faunal analysis. Boxgrove provides a unique glimpse into
hominin meat-procurement behaviour during the Lower Palae-
olithic. The site has produced evidence for repeated hominin
butchery-behaviour across a range of large-medium sized species
across a palaeolandsurface. The intensive and holistic butchery by
hominins is a pattern repeated throughout the sequence. The site
has produced clear evidence for a single-episode butchery event
where the lithic refitting suggests group and social co-operation in
hunting, protecting and butchering the carcass.

Each Palaeolithic site is a complex interplay of, initially, natural
and cultural processes later combined with unavoidable excavation
and post-excavation decisions. It is important that each site is
discussed and considered within its own site-based, depositional
framework to fully contextualise hominin behaviour. It is important
to emphasise that hominin behaviour, and recognising this in the
archaeological record, is time-sensitive. The resolution of the data
available is dependent on the depositional environment, local
preservational factors and excavation strategies. It is important to
fully define the temporal framework and scale not only to more
accurately identify behavioural events but track these, and changes
to them, across space and through time.
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