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Preface

This book describes an unusual situation near the village of Stanton Harcourt, Oxfordshire.
In 1989, fossils came to light in a quarry that had been the focus of gravel extraction a decade
previously. The discovery, in a disused pit, presented an opportunity to carry out extensive
fieldwork for 10 years rather than the more usual ‘rescue’ excavation and resulted in one of
the most remarkable Pleistocene assemblages in Britain.

At the base of the pit, below the extracted gravel, was a metre or so of ‘uneconomic’ gravel,
so-called because it contained a variety of large stones and organic material. This gravel was
left in place, the pit was abandoned awaiting its use for waste disposal, and vegetation took
root across the quarry floor. In 1989, in the course of drainage maintenance, the tusk of a
mammoth was discovered. By coincidence, the authors visited the quarry shortly thereafter
and agreed to return to salvage the tusk. Within a short time, it was clear that there were
abundant in-situ animal and plant remains. In 1992, there was great excitement when the
first of many stone artefacts was found. For the rest of the decade, it was possible to excavate,
record and analyse the context of a very large assemblage of Pleistocene bones, artefacts,
shells and wood in the sediments of a meandering river.

Such a situation is extremely rare in Britain. The majority of bones and stone tools donated
to museums by fossil collectors over more than a century have come from gravel pits. In
most cases, there is little or no accompanying contextual information as there is rarely an
opportunity to carry out detailed fieldwork at working quarries. Hence fossils and artefacts
are generally found in the wake of quarrying at the base of excavated pits or on piles of
extracted gravel. Gravel is the accumulation of millennia of ancient river beds and so, even
in cases where it has been possible to record the context of fossils, it is a common perception
that such material is of limited value in reconstructing the past because, by its very nature, a
river is a dynamic environment with the potential to transport and redistribute such material.

Stanton Harcourt proved to be an exception. The excavated deposits revealed a buried
channel, a former course of the River Thames. Material that found its way into this channel
had evidently been rapidly buried, preventing oxidization and erosion, with the result that
organic material was extraordinarily well preserved. In such a situation, it had a better chance
of surviving into the fossil record than equivalent material on the ground surface. Apart from
more than 1500 animal bones, teeth and tusks, there were molluscs, insects, and vegetation
including seeds, nuts, branches and trunks of trees. A date of ¢.200,000 years makes this
assemblage unique for this period in Britain.

Over the course of the decade, it was possible to document the course of the river over a
wide area and, through the detailed analysis of the sedimentary environment, to identify
a variety of depositional histories within this fluvial setting. The particular significance of
this site is that it is possible to describe in unprecedented detail a temperate environment
approximately 200,000 years ago (marine isotope stage 7). Analyses of the vegetational remains
reveal this region of the Upper Thames to have been an area of open woodland and grassland
bordering a river where large mammals grazed. Of particular interest is the most common
species at the site - the mammoth. Initially thought to be the woolly mammoth Mammuthus
primigenius, it was soon recognised as an earlier species — a small form of the steppe mammoth
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M. trogontherii. This mammoth was living alongside the much larger straight-tusked elephant
and other animals - bison, horse, bear, wolf and lion.

The discovery of stone tools in the same context as the large vertebrates was highly significant
because, at the time of excavation, it had long been believed that people were not present in
Britain during interglacials. The lack of archaeological evidence was taken as an indication of
the reluctance or inability of Pleistocene hominins to occupy forested habitats. It has become
increasingly clear that the more open environment of MIS 7 was not a limiting factor to
human movement in Britain.

As will be seen in the Acknowledgments, a substantial number of people and institutions
contributed to the success of the excavation both on- and off-site. Access to several acres
over a period of ten years generated a vast amount of data: crates of fossils, buckets of
sediment samples, and thousands of photographs, plans and section drawings. Apart from
the enormous task of analysing and collating these after the excavation, the vertebrate fossils
required conservation. Although generally well-preserved when unearthed, they were not
fully fossilized which meant that most larger items required to be encased in fibreglass or
Plaster of Paris before they could be lifted. Reversing this process was time-consuming and
often difficult especially in the case of the mammoth skulls and tusks two metres in length
and curved. Apart from the technical difficulties encountered in such a conservation task,
suitable workspace was always a problem. Derek Roe generously allocated us an office at
the Donald Baden-Powell Quaternary Research Centre in Oxford but the University lacked
the extensive space required for the excavated material. The Oxford University Museum of
Natural History had long expressed interest in acquiring the Stanton Harcourt material (as
well as that from several other Upper Thames sites at which we had worked) but had not
sufficient space to house it. Friends on farms provided temporary accommodation in their
barns for the first few years and then Hanson (the quarry owners) gave us access to a large
disused glasshouse. This offered everything we needed and had always lacked - ample space,
light, and water. However, the publicity that resulted from media interest in the discovery of
mammoths near Oxford and the excavation having featured on television in the Time Team
series made the collection extremely vulnerable. Sporadic thefts of fossils from the excavation
were a continual problem but, when thieves broke into the glasshouse and stole some of our
best, fully prepared specimens, it was a major blow. The theft triggered an immediate and
onerous move to another farm where conservation went on in secret until 2018. At this point,
the University Museum took possession of buildings at a former airbase and acquired funds
to employ a curator. It was a great relief to spend the summer of that year cataloguing and
crating up the entire collection to be donated to the OUM, knowing that it would be curated,
eventually made available to future researchers, and displayed.

With the future of such a large and valuable collection assured, it remained to us to complete
our analysis of the large vertebrates, put the finds within their geological context, and collate
all other contributions in preparation for this volume. It is a matter of great regret to us that
four of the contributors are no longer with us. Derek Roe, Russell Coope, David Keen and Terry
Hardaker were all very generous with their support and expertise during the excavation years,
we benefitted greatly from their enthusiasm and presence on site, and from innumerable
discussions with them. The reports they prepared make a significant contribution to this
volume and we trust that the way we have incorporated their research gives these authors
the recognition they deserve.
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Chapter 1

Introduction

As the title denotes, this book concerns the excavation of 200,000-year-old fossiliferous
deposits at a site known as Stanton Harcourt in Oxfordshire (SP413051). More accurately,
the excavation site was Dix Pit, a former gravel quarry near the village of Stanton Harcourt
(Figure 1.1). Oxfordshire is rich in mineral resources. Those which are used for primary
aggregate production comprise extensive alluvial sand and gravel resources along the River
Thames and its tributaries. River terraces occur at several levels above the modern floodplains
within the Thames, Evenlode, Windrush and Thame valleys and their minor tributaries. The
sands and gravels within these terraces comprise mainly unconsolidated materials laid down
by rivers and streams and are an important resource in the county. Once the gravel is removed,
the pits are flooded and used for recreational purposes.

In the immediate vicinity of Stanton Harcourt, the sand and gravel deposits are attributed
to the meltwater of the penultimate cold stage. Dix Pit, quarried in the 1970s by Hanson
Aggregates (formerly ARC), was unusual for two reasons. Firstly, below the 5-6m of quarried
sands and gravels was a less well sorted deposit approximately 1m thick. This was considered
uneconomic and not quarried. Secondly, as Dix Pit had been ear-marked as a waste disposal
site, the abandoned quarry was not flooded, and vegetation grew on the quarry floor. Over
the next decade, sporadic visits by Quaternary scientists led to the conclusion that this lower
gravel represented a former river channel cut into the Oxford Clay and it became known as
the Stanton Harcourt Channel (Briggs et al. 1985). Within these channel deposits were warm
adapted molluscs, insects and plant remains that were not typical of the bulk of overlying
quarried gravel which represented cold conditions.

In 1989, during drainage operations, the tusk of a mammoth was unearthed at the base of the
pit. The authors’ initial interest was in trying to retrieve this tusk but it was soon apparent
that it was in sediment containing fresh water shells of a species normally found in much
warmer climates than in Britain today and that this area of the pit might be another exposure
of the Stanton Harcourt Channel reported by Briggs et al. (op. cit.). Mammoths are generally
associated with a cold climate but the associated molluscs indicated temperate conditions.
However, the gravel deposits were predominantly of fluvial origin so the question that arose
was: had the tusk and shells originated in different climatic episodes and become mixed
together by river action or was the mammoth a survivor from a previous cold episode that
had become adapted to a warm climate? This apparent anomaly of creatures of cold and warm
habitats in the same deposit led the authors to explore the site further.

As the pit had been designated for waste disposal in the foreseeable future, field work at the
site was initially in the nature of a rescue operation. As time passed and as the finds and their
importance increased, funding was applied for and field work was undertaken between 1990
and 1999 on a more systematic basis (Figure 1.2). For several years, funds facilitated three two-
week excavations with volunteers and field assistants. At other times, the authors and various
local helpers made regular visits to the site. The excavations became known as the ‘Mammoth
Project’ and later as the ‘Oxford Mammoths’.
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Figure 1.2 Looking SE at part of the excavation site showing the Pleistocene fluvial sediments that had
been left at the base of the pit after gravel extraction and, below these, the Oxford Clay.

Preliminary reports on the early years were given by Buckingham et al. (1996) and Scott and
Buckingham (1997). Further descriptions of the excavations and the importance of the finds
were published by Scott and Buckingham (2001), Scott (2001), Jones et al. (2001), Buckingham
(2007) and Scott (2007).

It was a very interesting time to undertake this excavation as new research on the application
of oxygen isotope stratigraphy to oceanic sediments was indicating a far greater number of
warm and cold periods within the last 2 million years than had previously been thought.
In the absence of suitable material for absolute dating, previous attempts to distinguish
between British interglacial deposits had depended solely on the terrestrial record. A means
of distinguishing between interglacial deposits based on botanical remains had been proposed
by West (1963, 1968). Mitchell et al. (1973) applied West’s palaeobotanical interpretations of the
temperate deposits, together with geological evidence for the deposition of other sediments
under extremely cold or even glacial conditions, to create a chronostratigraphic framework
that would enable Quaternary specialists to identify glacial and interglacial deposits. However,
it soon became apparent that the 1973 scheme as a chronostratigraphic tool was problematic
in the case of deposits that were widely separated and had little or no pollen. Furthermore,
the fossil mammals from the Lower Thames seemed not to fit into the scheme and Sutcliffe
(1975, 1976) argued for a hitherto undocumented temperate phase between the Hoxnian/
Holsteinian Interglacial and the Last Interglacial to account for anomalies within the large
vertebrate assemblages from these localities.
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INTRODUCTION

The emergence of the oxygen isotope record to become a stratigraphic standard with which
terrestrial sequences may be correlated was thus widely welcomed. Of particular relevance
to this site was the proposal that the temperate deposits of the Stanton Harcourt Channel
should be equated with the so-called ‘new’ interglacial (MIS 7) between the established Last
Interglacial (Ipswichian) and the Hoxnian (Briggs et al. 1985). Amino acid racemisation of
molluscs from the site supported this view and indicated a date of ¢.190,000-200,000 years BP
(Bowen et al. 1989).

The excavations

The area covered by fieldwork between 1990 and 1999 was approximately 150m x 100m and
was divided into a number of separate excavations (Figure 1.3). From the outset, bones,
teeth and tusks were numerous and frequently associated with Pleistocene molluscs and
vegetation (including oak) clearly indicative of a warm climate. Although many larger bones
and tusks appeared to be in poorly sorted coarse gravels, there were also other bones in silt
and sand layers. Sedimentary structures such as ripple laminae within these sand or silt layers
indicated relatively undisturbed sedimentary deposits within the river channel. There was no
evidence of major floods or mixing of material of different Pleistocene environments and this
suggested that the basal sediments at Stanton Harcourt were all deposited during the same
interglacial by the same river, gradually, over a period of time (See Chapters 2 and 3).

Of the numerous large vertebrate remains at the site, mammoth was overwhelmingly the
best represented (Table 1.1; Figures 1.4 and 1.5). Initially, this was identified as the cold-
adapted woolly mammoth Mammuthus primigenius, yet the associated environmental evidence
indicated that these mammoths were living in a warm climate in the vicinity of deciduous
woodland. This was further supported by the discovery in 1993 of the molar of a straight-tusked
elephant Palaeoloxodon antiquus, a true temperate forest species. There was much discussion

as to whether the mammoths

Number of specimens represented populations from the
Carnivores previous cold stage that had been
Canis lupus, wolf 1 1solate'd in Britain by the MIS 7 sea-
level rise and adapted to a temperate
Ursus arctos, brown bear 10 ) .
- - habitat. However, during the course
Felis spelaea, lion 3 . ; .
: of preparing the fossil material
Herbivores f blicati
. ' or publication, new research
Palaeoloxodon antiquus, straight-tusked elephant 57 into the evolution of mammoths
Mammuthus trogontherii, steppe mammoth 922 indicated that, on the basis of certain
Proboscidean unidentifiable post-cranial 274 distinctive dental characteristics,
Equus ferus, horse 34 some assemblages of mammoths
Cervus elaphus, red deer 4 previously described as woolly
Bison priscus, bison 125 mammoths were more correctly
Bovid/equid unidentifiable post-cranial 21 a late form of M. trogontherii - the
Other post-cranial unidentifiable to species 126 steppe mammoth (Lister and Sher
TOTAL 1577 2001). Based on their criteria, the
Stanton Harcourt mammoths were
Table 1.1 Summary of identifiable large vertebrate also identified as M. trogontherii
remains from Stanton Harcourt (Scott 2007). The significance of this

o
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Figure 1.4 Excavating a mammoth tusk Figure 1.5 A mammoth mandible with dentition
being uncovered

finding was that the steppe mammoth is a common element in interglacial faunal assemblages
and thus the apparent anomaly of mammoths in a temperate environment was resolved. A
particularly diagnostic feature of the Stanton Harcourt mammoths is their small size relative
to steppe mammoths from earlier interglacials (Figure 1.6). As described in Chapter 4, this is
now recognised as an important marker for MIS 7 (Lister and Scott in press).

Unexpectedly, soon after the excavations began, the first of more than 30 stone artefacts was
discovered, many of them in good (unrolled) condition. Until the emerging realisation of the
‘new’ interglacial ¢.200,000 years ago, it had been generally accepted that the north European
interglacials were characterised by heavy forestation. The apparent absence of archaeological
evidence from known sites of interglacial age supported the conclusion that forested habitats
were unsuitable for hunter-gatherers. Although this remains true for the Last Interglacial,
the evidence at Dix Pit indicates that the terrain during MIS 7 (at least as represented by the
excavated deposits) was predominantly open with some woodland in the vicinity and was
evidently favourable to hominins (See Chapter 8).

Continued excavations at Stanton Harcourt throughout the decade enabled detailed
documentation of this MIS 7 environment, a habitat where hominins co-existed with lion,
bear and various large herbivores, including the steppe mammoth. This was a unique
opportunity to excavate an ancient riverbed in 3-dimensions and to establish the nature of
the fossil accumulation in its sedimentary deposits.

Geological context of the Stanton Harcourt Channel

Understanding the sediment that is deposited by a river requires an appreciation of a large
number of variables. The amount and particle size of the sediment carried by a river is mainly
a feature of its discharge. This in turn depends mainly on the rainfall, the river gradient and

the size of the catchment. The type and structure of the rock over which the river flows are
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Figure 1.6 Shoulder height in British Pleistocene mammoths estimated from fossil post-cranial
remains. Minimum and maximum shoulder heights for the Early Pleistocene steppe mammoths and
the Late Pleistocene woolly mammoths are calculated from the skeletal remains of males (data from

Lister and Stuart 2010). Females are likely to have been smaller. The remains of the MIS 7 steppe
mammoths were not sufficiently complete to determine the sex of individuals. Thus the figure simply
represents the shortest to tallest individuals represented (Scott and Lister in press).

also significant factors in determining how easily material can be entrained and transported
by the water and how the size and nature of that river evolves. Disarticulated bones and pieces
of wood can also be regarded as potential sediment to be transported if the discharge is high
enough and deposited when the energy wanes.

The regional setting of the Stanton Harcourt Channel

At the time of the existence of the Stanton Harcourt Channel the catchment area of the
Upper Thames and its tributaries was probably of a similar size to that of today. The palaeo-
Thames had a meandering route on low lying relatively flat land along a wide valley between
Cheltenham and Oxford, north of its current route. This area is mainly defined by the NE/SW
strike of the Jurassic Oxford Clay, north of the Corallian limestone escarpment. Throughout
the Middle and Late Pleistocene, the River Thames has shifted laterally down-dip to the SE, in
response to both channel migration and regional uplift (Maddy 1997).

The main tributaries drained NW to SE down the limestone dip slope of the Cotswolds, joining
the palaeo-Thames on its left bank, when looking downstream to the NE (Figure 1.1). The
gradient of the tributaries would have been higher and the potential for both incision and
deposition would consequently have been greater than that of the main river, especially during
Glacial Stages of the Pleistocene. As a result, previously deposited fluvial sediments remain
as discontinuous river terraces on the NW side of the main valley, mainly at the confluences
with, and in, the lower reaches of the tributaries. The fluvial deposits form a series of terraces
which become progressively younger and at a lower elevation towards the current R. Thames.
Bridgland et al. (2004) have stressed the importance of terrace sequences for providing a semi-
continuous record of Pleistocene fluvial deposition, with periodic incision isolating individual
deposits with unique faunal and floral characteristics.

The tributary of particular interest to the Site is the River Windrush. In the area near Stanton
Harcourt, sediment mainly from the R. Windrush has encouraged the R. Thames to migrate
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south eastwards and to undercut the Jurassic Escarpment. The Pleistocene sediments
discussed here underlie the Second Terrace surface (approx. 70m above OD) and at the time
of deposition were located near the confluence of the River Thames and its tributary the R.
Windrush (Fig 1.1). These sediments are separated from the First Terrace by an outcrop of
Oxford Clay which underlies the church at Stanton Harcourt village.

At Dix Pit, Stanton Harcourt, the Second Terrace is comprised of two distinct gravel deposits
representing two climatic events within the Pleistocene. The upper deposit, mainly composed
of limestone dominated sand and gravel, was the deposit of commercial interest and reached
a depth of 5-6 metres. Underlying this, the bone-bearing sediments formed about 1m of
sediment that remained at the bottom of the gravel pit after quarrying ceased, mostly below
64m above OD. These basal deposits described as the Stanton Harcourt Channel are formally
known as the Stanton Harcourt Bed of the Summertown-Radley Member of the Upper Thames
Formation and are correlated with the interglacial at Marine Isotope Stage 7 (MIS 7) (Bowen,
1999).

The presence of the earlier gravel terraces and fossils within the Oxford Clay provided the raw
material for potential incorporation into the sediment of the Stanton Harcourt Channel. The
gradient of the channel would have been low where it flowed over the clay. At the excavation
site the bone-bearing channel deposits were found to lie between clear geological boundaries.

Lower Stratigraphic Boundary

Mapping of the Stanton Harcourt Channel showed that the MIS 7 bone-bearing sediments of
interest had a lower stratigraphic boundary with the Upper Jurassic Oxford Clay (Buckingham
et al. 1996; Buckingham 2004 and Figure 1.). The excavation area was in the Stewartby Member
(Middle Oxford Clay), near the transition from the Kosmoceras spinosum sub-zone of the Peltoceras
athleta zone to the Quenstedtoceras lamberti zone (Cox et al. 1992). The Stewartby Member is a
stiff, light blue grey, plastic clay, which is occasionally silty (Hollingworth and Wignall 1992).
Ammonite zone fossils in this clay indicate that the base of the Stanton Harcourt Channel
was near the boundary with the Lamberti limestone, a distinctive fossiliferous, calcareous
mudstone bed within the Oxford Clay. ‘Turtle stones’ (large pillow-shaped concretions from the
Oxford Clay) were also commonly in situ near the top of the clay, at the base of the Pleistocene
sediments. Scours and grooves below the sediments of interest, together with local fossils and
lumps of clay within them, suggest that this boundary was erosive (Buckingham 2004).

Fieldwork suggested that the harder mudstone layers and turtle stones within the Oxford
Clay were instrumental in inhibiting the lateral migration of the Stanton Harcourt Channel.
An environment was created where there was net sedimentation rather than erosion which
resulted in the location of this exceptional fossiliferous site (See Chapter 2).

Upper Stratigraphic Boundary
At the excavation site it was observed that the upper stratigraphic boundary of the MIS 7 bone-
bearing beds was also predominantly erosive with scours and cobbles at the base of overlying

limestone dominated sand and gravel. Evidence indicated that the overlying sediment
belonged to periglacial conditions of the succeeding glacial at MIS 6. Patterned ground with
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ice wedge casts was mapped. One cast bisected two mammoth tusks and a bison jaw within
the MIS 7 sediments (Figures 1.7 and 1.8). A reindeer shed antler was also excavated from the
MIS 6 basal sediment. In areas of Dix Pit beyond the margins of the MIS 7 channel, the MIS 6
sediments directly overlie Oxford Clay.
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Figure 1.7 (b) Photograph of the ice wedge and tusks taken from west

Figure 1.8 Ice wedge bisecting bison mandible SH1/340). Inset: the mandible once restored
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Chapter 2

Evidence for the Contemporaneity of Bones, Wood,
Molluscs and Artefacts

There are many instances in which fossils retrieved from fluvial deposits might be regarded
as not in situ and therefore of limited stratigraphic importance. At Stanton Harcourt, however,
a large area was available for field work for an unusually long time. This facilitated extensive
excavation of the Channel sediments and detailed recording in three dimensions. As a result, it
has been possible to demonstrate various types of preservation (and therefore of stratigraphic
relevance) of both animal and plant remains indicating whether they were in situ, almost in
situ, or transported.

Although all the excavated finds were in the Channel sediments, they fall into two categories
representing different habitats: the animals (i.e. molluscs, fish) and plants that lived in the
water, and the animals (vertebrates, insects, snails, etc.), trees and other vegetation that
originated on the landscape bordering the river. As will be discussed in further Chapters,
the assemblage as a whole is indicative of interglacial conditions during the latter part of
MIS 7. Thus, it could be argued that the thousands of plant and animal remains accumulated
randomly in the river over many millennia.

The purpose of this Chapter is to show through the detailed analyses of some areas of the site
that a significant proportion of the fauna, flora, and artefacts were contemporaneous with one
another. Furthermore, it is evident that some animals and plants had remained undisturbed
in their life/death locations in the river, and that some of the animal remains and artefacts
originated from the river bank close by.

Two factors are crucial to such interpretations: the condition of the material and a
comprehensive understanding of the sediments. Assessing the state of preservation of the
fossil material was relatively straightforward. The bones and tusks near the surface of the
excavation were usually in a fragile state due to crushing by quarry vehicles and subsequent
exposure to the elements for many years thereafter. However, where bones were excavated
well below the quarried surface of the site, the majority were not severely desiccated or
cracked, indicating that they had not been subjected to prolonged exposure on a land surface
and had been buried quickly. Although frequently excavated from gravel layers, many of
the bones show little evidence of the kind of damage that would be expected if they had
been transported any distance in a fluvial environment (see Chapter 4). Assessing relative
contemporarneity in fluvial deposits requires meticulous recording in three dimensions and,
at this site, resulted in a dataset of great complexity. As the importance of this cannot be
underestimated, the recording process is described here prior to presenting examples of
contemporaneity.

When animals die on the flood plain or in the river, there is the potential for remains of the
skeleton to be incorporated into the fluvial sediment. During flood events burial could be
rapid or the process may be gradual as the carcass decays, with bones becoming buried in

11
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different layers of sediment near the death site or they may be dispersed and transported by
the current.

In fluvial deposits the type of sediment is controlled by the material available for the river to
erode and transport and the energy of the river (discharge). The latter is the result of many
factors such as the amount of rainfall, the gradient and the size of the catchment area. When
trying to correlate individual patches of sediment over an old river bed, it is important to
appreciate that a river can deposit similar looking sediment on a number of occasions or
various types of sediment may be deposited in different parts of the channel at the same time.
It is not unusual for gravel to be transported in the faster flowing parts of a channel with sand
or silt being deposited in quiet water near the bank. If the channel position shifts by erosion
then the area of a particular sediment type will also change. Discontinuous beds and layers
which grade laterally or vertically are therefore likely in old river deposits.

During the excavations of the large vertebrates at Dix Pit a detailed record was kept of the
sediment in which the bones were found. Vertical sections were recorded at approximately
1 metre intervals at Site 1 and parts of Sites 4, 7 and 8. Elsewhere the sections were generally
more widely spaced. Although there was clear bedding seen in the sections it was often
very difficult to follow individual layers when excavating large bones and tusks especially
when discontinuous lenses were encountered. Each section drawing was therefore labelled
individually in reverse stratigraphic order following standard archaeological procedure (layers
as dug) to allocate a bone or other item of interest, such as wood, to a layer on that section
drawing. Layers between sections were correlated at a later date to give a stratigraphic order
(sedimentary beds numbered in order of deposition). These beds were the smallest unit that
could be correlated between sections and sometimes represented more than one depositional
event, especially if they consisted of multiple very thin layers of alternating sediment type.
Notebooks and plans were used to record extra information as each square was excavated.

Stratigraphy and sedimentology

Sedimentary evidence collected from previous visits to the area and the excavations under
the direction of the authors, suggests that during MIS 7 there was a meandering river at the
site (Briggs et al. 1985; Buckingham et al. 1996). The overall distribution of the MIS 7 sediment
and the dominant current direction across the excavation area appeared to be from SW
to NE with some local variations (Chapter 1, Figure 2). This river transported a variety of
sediment types, mainly gravel with some cobbles at the base (the bed load) with sand and silt
comprising the suspended sediment load. Scours and grooves in the surface of the Jurassic
Oxford Clay suggest that it was being actively eroded by the MIS 7 river and therefore the
channel probably had clay banks. There was unlikely to be much alluvium on the floodplain
at this time as this is largely a feature of modern environments after cultivation began in the
Neolithic Period.

The excavations revealed that large Pleistocene vertebrate bones, teeth and tusks are an
integral part of this fluvial deposit, together with in situ deciduous tree roots, other wood
and fresh-water Mollusca. The latter are abundant and the bivalves are often articulated so
that the distribution of warm water species such as Potomida littoralis (Cuvier) and Corbicula
fluminalis (Miiller) were used to help map the distribution of the MIS 7 sediment across the
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excavation site. These bivalves, in a similar way to mussels, would become disarticulated soon
after death. Their frequent completeness indicates that they were located near to their life/
death position (see Chapter 6).

The environmental analyses in the following chapters are based on samples taken from areas
of the site where bones, wood and molluscs are associated. In other parts of the excavation site
better sorted sand and gravel deposits were encountered and the majority of this sediment is
believed to date to the following cold stage (MIS 6) and is not discussed further here.

Detailed analysis of the sediments and their biological content has enabled the identification
of different depositional environments within the MIS 7 river. Low energy sediments deposited
marginal to the flood plain are represented as well as higher energy channel deposits.

In a meander the ‘thalweg’ is faster flowing water which moves coarse bed-load material in
a roughly ‘S’ shape from one bank to the other. Areas marginal to the ‘thalweg’ have slow
moving or still water allowing silt or sand to accumulate. There is also likely to be faster
flowing water between meander bends in straighter sections of the river. In the latter there
would mainly be through-flow of fine sediment with a lag of coarse material at the base.
Throughout the excavation site, in the higher energy gravel deposits, single large vertebrate
teeth, disarticulated bones and mammoth tusks are common. Some of the teeth have clearly
been rolled by the current and are interpreted as lag deposits. However, even within the main
channel, many of the tusks are complete and appear to have remained a long time in the same
position while a succession of different sedimentary layers was deposited in and around them.

Large bones and tusks are commonly associated with abundant cobble-sized Gryphaea dilatata
(Sowerby) shells. These Jurassic oyster shells have been eroded from the Oxford Clay, from
levels in the clay stratigraphically above that found under the MIS7 sediment in the excavation
area. At the present day these shells outcrop on the Corallian escarpment near Appleton, to
the SW of Stanton Harcourt (Chapter 1, Figure 1). There is a variety of other cobbles and the
occasional boulder, probably a lag from earlier climatic events, but the Gryphaea dominated
the bed load at the time of bone deposition. These shells often form an armour layer on
the channel bed. This is a relatively coarse surface layer which forms when fine material is
winnowed away by the current causing improved packing of individual grains. The Gryphaea
are often concave down, protecting a layer of finer sediment and tiny molluscs or are stacked
together (imbricated) against bones, tusks, wood or other large items and dip upstream. Some
bones have flat elements facing upstream. Once imbricated it is more difficult for the current
to pick up those items again. It appears that even in the faster flowing parts of the river, the
water current was often of insufficient strength to move the Gryphaea and large bones far.

The bones are also associated with ‘turtle’ stones: pillow shaped concretions found locally
within the Jurassic Oxford Clay at the excavation site. When uncovered these mudstone or
siltstone boulders dry and crack into sub-angular pieces resembling a ‘turtle’ shell. The MIS
7 river has uncovered these septarian nodules, many of which are complete and are on clay
pillars with Gryphaea against them (Figure 2.1).

At Site 7, where there is a straight section of the river, an in situ ‘turtle’ stone was observed
below the base of the channel, within the Oxford Clay. In the same area other complete
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Figure 2.1 A complete ‘turtle’ stone partially resting on the bluish-grey Oxford Clay (left)
with Gryphaea shells against it on the upstream side. The distance between pegs
13 and 14 is 1 metre

specimens were only partially uncovered. The ‘turtle’ stone in Figure 2.1 is also shown
lower centre in Figure 2.2. Broken pieces of ‘turtle’ stones were frequently excavated within
the basal layers of the channel sediment. The SW to NE trend of the ‘turtle’ stones closely
mirrors the current direction at Site 7. The area of Site 7 shown in Figure 2.2 has mostly large
disarticulated bones, single teeth, mammoth tusks and large pieces of wood associated with
abundant Gryphaea valves. 1t is likely that the ‘turtle’ stones and thin discontinuous mudstone
beds found locally within the Oxford Clay were more resistant to erosion than the softer clay
and helped to inhibit the lateral migration of the river.

Imbrication, grooves and other indicators support a dominant SW to NE current direction
at Site 7. Wood and bones have their long axis mainly at right angles or elongate to the
current. It is suggested that Site 7 was probably a fast flowing, shallow, turbulent part of the
channel (a ‘riffle’ section). Cobble-sized Gryphaea shells formed the bed of the river. In this
environment, there would have been winnowing taking place and any small bones would have
been transported further downstream. The tusks are mostly complete. Some of them have one
end embedded in lenses of clay or silt or they are in multiple layers. Their awkward shape may
have inhibited movement by the current. Some of the bones and teeth show evidence that
they have been rolled. The condition of the bones and the body parts recovered is discussed
further in Chapters 4 and 5. Other areas of the excavation site at Stanton Harcourt appear to
have less disturbed bone collections and some articulated specimens were excavated. There
are several instances where parts of a mammoth carcass appear to have remained close to the
site of death of the animal.
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MAMMOTHS AND NEANDERTHALS IN THE THAMES VALLEY

As part of a doctoral thesis CMB selected an area at Site 1 which appeared to have a
concentration of relatively undamaged bones, stone artefacts, wood, seeds, nuts and molluscs
for a sedimentological study to document the sequence of deposition in that area and to place
the finds in context. Very thin layers of silt, sand and clast-supported gravel implied a gradual
accumulation of sediment here and the sequence seemed relatively undisturbed compared to
some other parts of the site. The layers between sections were correlated to produce a series
of plans to illustrate the 3-dimensional build-up of sediment near the left bank of the river
(Buckingham 2004, 2007). A variety of methods were used including field notes, overlays and
tables. Since 2007 this area has been extended East and North East to include sections in Sites
4,7 and 8 and these plans have therefore been modified and extended to give a clearer picture
of the stratigraphy right across the Stanton Harcourt Channel from the left to the right bank
in the southern part of the excavation site. A summary is presented here.

The Oxford Clay profile at Site 1 is asymmetric, sloping gently on the left bank and more
steeply at the right bank, where there was probably a deep pool. The curvature of the clay
contours implies that this is a meander bend (Figure 2.3). The plans reveal that sediment first
accumulated on the inside of this bend on the left bank when looking downstream to the NE
and developed as a point bar. Anastomosing grooves in the Oxford Clay surface and imbricated
gravel support water movement towards the bank as the current rotated anti-clockwise.

The first bed contained some cobble-sized sub-angular silt blocks which may be a broken
‘turtle’ stone. At this time the main current probably followed the tight meander bend with
the outside right bank near 1R (Figure 2.3) and there was mostly through flow of sediment in
the ‘thalweg’. Gravel was then deposited as bars which were transverse (at right angles) to the
current and rotated anti-clockwise. They extend at an oblique angle from the left bank at the
downstream end of the meander bend. The moderate sorting and general lack of matrix in
these beds, especially in Bed 4, indicates re-working of gravel in the channel, probably close
to the ‘thalweg’.

At the downstream end of the early bar sediment in Site 4 there are several ‘turtle’ stones
which appear to be where the ‘thalweg’ changed direction and moved into the next bend
downstream. These were probably resistant to erosion and the right bank near position 1R
was located here at this time.

After the early gravel there was a waning of energy and silty clay was deposited followed by
SW to NE trending small sand bars (scrolls) forming an undulating surface. Cross-lamination
in the sand and cross-bedding in very fine gravel layers, have steeper faces to the NW and
indicate a dominant SE/NW current of low to medium energy up the bar surface. Water
movement was initially inward towards the left bank, probably by secondary currents to
the ‘thalweg’. There are sand scrolls of different ages, formed by gentle currents re-working
sediment on the bar top. The original meander bend was then filled with stacked layers of silt
or sand. At this time, it is likely that the right channel margin gradually shifted from position
1R to 2R as the outer bank was eroded (Figure 2.3).

The early bar sediment and the meander infill of fine sediment are below the layers containing
bones at Site 1. The bar at this time had an undulating profile due to the sandy scroll bars on
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MAMMOTHS AND NEANDERTHALS IN THE THAMES VALLEY

the top and the sediment pile was up to 50cm in depth. It had a ridge and swale topography.
Some fine sediment accumulated in lenses between the scrolls.

Excavated organic material indicates that the point bar was well established with some grassy
vegetation before the first bones appear in the sedimentary sequence at this locality, in
predominantly gravel beds. The first of several stone artefacts also only appears on the bar at
the same time as the bones. These are discussed later. Warm water Molluscs and wood are seen
throughout the bar sediments and it is likely that it was channel migration which changed the
type of sediment that was being deposited at this locality, rather than a change of climate.
There is no evidence of major flooding but changes in the sediment type do imply some
seasonal variations in river discharge. The predominantly quiet water area in the meander
bend where silt or sand had collected was later an area where gravel was being moved.

Beds became more complex as the bar grew. Many beds thin towards the left bank over the
earlier sediment and become finer grained upwards. This supports the conclusion that the
sediment on the bar was mainly deposited by lateral accretion. This is an important conclusion
as it was first thought that some of the sequence was missing due to the quarrying activities.
Although the MIS 7 sediment at the excavation site was only about a metre in depth, the pit
floor was almost exactly at the interface with the overlying commercial MIS 6 sediment.

Large bones and tusks which were excavated from the basal part of the gravel frequently
rest on silt or sand of the early bar sediments (Figure 2.4 and Figure 2.8). As fine-grained
sediment accumulated as a point bar
on the left bank, when looking NE,
the stratigraphic evidence at Site 1
suggests that the thalweg (the fastest
flowing part of the channel) changed
its position and migrated across the
Oxford Clay as the channel eroded its
right bank. There would have been
movement of gravel and some cobbles,
the bed load material, on this side of
the channel. This sediment was moved
as transverse bars which gradually
rotated towards the left bank to be
deposited at the downstream end of
the point bar. Evidence suggests that
occasionally, probably during seasonal
flooding, coarser material from the
bed load was washed on to the bar.
Some of this sediment collected with

Figure 2.4 Bones and tusks stacked against
sandy silt at the base of the bar
(scale =30 cm)
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environmental material between the ridges of the earlier scroll bars. Coarse sediment was
also deposited downstream on the Oxford Clay. The presence of large bones and tusks on the
bar encouraged further channel migration as the thalweg shifted laterally to preferentially
erode the softer Oxford Clay.

Scours and grooves in the Oxford Clay indicate that there was probably an eroded river cliff
on the right side of the channel. Small irregular ridges or mounds between scours in the
Oxford Clay surface and the presence of in situ tree roots in the overlying channel sediments
indicate possible positions of the right bank as the channel migrated south-eastwards (1R,
2R, 3R, 4R, 5R and 6R) on Figure 2.3 (R = right). There only remains a faint indication of the
earlier right banks as they would have periodically collapsed and then the clay would have
been washed away or incorporated in the matrix of any deposited sediment. The sediment in
these areas often includes lumps of clay or has a clay matrix. The proposed channel margins
are discontinuous on Figure 2.3 to illustrate the initial areas of partial destruction of the right
bank. Erosion would have been sporadic and remnants of earlier banks would have been a
feature at the channel margin. Several ‘Turtle’ stones are present near the downstream end
of the point bar where the river changed direction into the next bend (the inflexion point) as
the bank remained intact here for longer than other parts of the right bank.

At Site 8 there is the indication of a river cliff on the SE and E side of the channel where the
clay had been undercut by erosion (Figure 2.3). There are tight curvilinear faults in the clay
near the last position of the right bank (6R). Weathered Oxford Clay and channel sediment
here has been moved after deposition, by slumping or slip movement downward along these
fault planes. Similar modern slips in undercut clay are shown in Figure 2.5. In contrast, the left

Figure 2.5 Modern curvilinear faults in clay. Rotational sediment movement is
downward into the void on the left.
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bank was an area of net sedimentation so it was less eroded and probably just degraded with
time (1L,2L,3L) on Figure 2.3, L=left).

Bone assemblages at their death sites

Although many of the bones in the Stanton Harcourt Channel Deposits are disarticulated, there
are some clusters of bones or mammoth skulls which appear to have had minimal disturbance.
These are discussed below as Groups A-E. Before describing them, it is informative to consider
an example of the taphonomic processes affecting an African elephant after death that might
be applicable to the interpretation of the Stanton Harcourt bones.

A young adult female died on a Zambian lakeshore during the hot dry season of early October
2010 (White and Diedrich 2012). Lions were first to scavenge on the carcass, feeding on the
intestines and inner organs; spotted hyenas followed, scavenging on the fresh carcass with
an emphasis on the feet and leg bones. Following this initial scavenging phase, where the
fresh meat and softer material was eaten and the majority of the bone damage occurred, the
desiccated remains were abandoned on the lakeshore as a more or less intact carcass with the
thick hide covering the mostly articulated skeletal elements. During the seasonal floods from
December 2010 through May 2011, the carcass was submerged. Nearly one year after death,
skeletal material from this elephant lay scattered over an area of 20 x 25 m but the main
concentration of bones, including most of the larger bones and two articulated sections of
the vertebral column, remained within a 10 x 10 m area (Figure 2.6). Additional bone damage
(cracks and flaking) was not attributable to further scavenging by large predators but rather
to changes in temperature and humidity. However, the dispersal of the bones had been caused
by the seasonal flooding and most of the smaller bones were missing.

Although the environment is not exactly comparable, similar processes were likely at Stanton
Harcourt. After the selective removal by predators, any remaining bones within the channel
banks could have been moved by water and sorted with other sediment of a similar size, shape
and weight. Seasonal flood events may also have moved bones lying on the surface if water
spilled on to the flood plain. Even though they may have moved from their death site, the
transport may be very limited before they came to rest again, became buried and thus part
of the sedimentary record. If there is relatively little evidence of damage caused by rolling
and bouncing in the current, or if they are still articulated, then these bones are likely to
be representative of the environment in which other associated environmental material is
found.

The bone groups A - E discussed here are all in the southern part of the excavation area and are
described in stratigraphic order. The bone descriptions are by KS and the context is provided
by CMB. Plans of the sedimentary context show the minimum extent of any particular bed
based on the available section drawings. Only remnants of earlier beds are likely due to later
erosion as the channel position changed with time.

A photograph is included of the modern River Evenlode near Combe Mill, in an area with a
similar scenario to that presented in Figure 2.3, to indicate the suggested locations of these
bone groups within the MIS 7 channel. The right bank of the River Evenlode, a tributary of the
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Figure 2.6 Map
of the bones

of an African
elephant
Loxodonta
africana one
year after death
Skull = yellow,
fore limbs =
green, hind
limbs = brown,
axial skeleton
= grey, pelvis
=blue (from
White and
Diedrich 2012).
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Figure 2.7 Proposed locations of bone groups in the channel
(Photograph taken at Combe Mill, Oxfordshire, on the River Evenlode)

River Thames at the present day, shows erosion in several places on the outside bend of the
river and a point bar is developing on the inside bend (Figure 2.7).

Group A

The mammoth skull SH1/242 forms the focal point of a possible associated group (Figure
2.8). This centres on the skull of a very old individual (c.55 years of age: see Chapter 4). Two
tusks (SH1/170 and SH1/264) of similar size lie to the south and the north-west of the skull.
Their relatively undamaged condition, particularly in the case of SH1/170, suggests that they
scarcely moved once they dislodged from the premaxillae (tusk sockets) of the skull. There is
also a scapula (SH1/261) and ulna (SH1/260) of a mature mammoth. Other possible associated
bones are a thoracic vertebra (SH1/255) and two ribs.

The context of the mammoth skull SH1/242 in Group A

There is a very small bird bone SH1/273 immediately under the edge of this skull on the east
side. The base of SH1/242 is mainly in a trough of mixed grey silt/silty clay and poorly sorted
gravel with cobble sized Gryphaea above Oxford Clay (Bed 37 of the sedimentary sequence in
Figure 2.9). This layer thins W over the earlier sediment pile and there are many Potomida
littoralis (Pl), freshwater bivalves indicating an MIS 7 age.

The skull is partially on the Oxford Clay and appears to be against ridges of earlier gravel,

which trend SW to NE. These are probably transverse bars deposited at the base of the
channel. This sediment was part of the early development of the point bar to the west of the
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Figure 2.8 The bones of Group A: centred around mammoth skull SH1/242
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skull, projecting from the left bank at the downstream end of the anti-clockwise meander
bend at Site 1 (Figure 2.3).

It appears that the skull SH1/242 was also close to the right bank when the latter was at
position 1R, just before the next clock-wise bend into Sites 4 and 7. Sedimentary evidence
suggests that poorly sorted gravel of Bed 37 was partially banked up against a ‘turtle’ stone
and a clay mound when the right bank was at position R1 (Figure 2.9). This bank had been
partially eroded, especially between the ‘turtle’ stone and an in situ oak trunk with roots, to
form the start of a new bank eastwards near 2R. There was probably a river cliff where the
current had undercut it. The tree roots and the remains of the tree trunk imply that this bank
had mature vegetation (as in Figure 2.7). The area to the east of the trees would have been a
remnant of the floodplain. The bank at position 1R is also degraded in the southern part of
Site 1. Some gravel of Bed 37 was moved over fine sediment in the original meander bend and
it is probable that the bank had also moved southwards at this time.

The skull may be in situ or may have been moved slightly by the strongest current (the thalweg)
as the latter veered from the right bank across to the left bank (Figure 2.7). This skull is upside-
down but it is not clear if the current would have been sufficiently strong here to overturn it
as it is considerably larger than the Gryphaea and other cobbles associated with it. An artefact
(A12) is in Bed 37 just north and downstream of the skull (see later discussion on artefacts).

There are also small patches of Bed 37 in Site 7 which would involve sediment movement
to the NE through another small breach in the bank 2R between three other ‘turtle’ stones.
This is at the downstream end of the original meander bend near the start of the next bend,
between the right bank positions 2R and 3R at this locality.

There were other breaches of the right bank into Sites 7 and 8 soon after the skull SH1/242
became partially buried. Bed 38 in Site 7 (Figure 2.10) represents two areas of deposition,
either side of another upside-down skull (SH4/124 in Group B, which is discussed later). The
main area of deposition is downstream of the group of ‘turtle’ stones and is an elongate deposit
trending SW to NE on the right bank near the start of the next meander curve downstream.
Bed 38 is very thin here and probably represents only moderate erosion of the bank at 3R.
There is a smaller area of Bed 38 where a new right bank was developing closer to position
4R. Scours and small potholes in the Oxford Clay surface indicate turbulent flow on this side
of the channel. SW/NE grooves in the clay and imbricated Gryphaea on the SW side of a clay
mound indicate a moderately strong current from the SW. The current probably flowed from
a small breach in the bank at position 3R, south of in situ tree roots and wood (Figures 2.3 and
2.10).

There are Gryphaea banked up on the west side of the skull SH1/242 with moderate to poorly
sorted cross-bedded, sandy, iron stained gravel above. This is Bed 39 in the sequence (Figure
2.10). Cross-sets are to the N of the skull, dipping mainly NE, indicating a current in this
direction. The large skull had clearly influenced sedimentation. Bed 39 is more extensive than
Beds 37 and 38 but also appears to have been influenced by the presence of the ‘turtle’ stones
at the downstream end of the bar near the Site1/Site 4 boundary. Bed 39 is near the right bank
1R here near the inflexion point between meander bends.
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Bed 39 is also seen in Site 7 to the NE, where it is near to the bank as it curves into the next
bend, following a similar SW/NE trend to Bed 38. This is immediately downstream of a cluster
of ‘turtle’ stones and is mainly on the Oxford Clay. Long axes of large pieces of wood indicate
a SW/NE current here.

There are many bones in Bed 39. Near the boundary of Sites 1 and 4, large mammoth bones
and tusks are near the right bank associated with the ‘turtle’ stone mentioned in Bed 37. Some
of these may be parts of the same carcass as the skull SH1/242, which had originally been close
to the right bank.

To the NE of the skull is a mammoth ulna SH1/284 which trends SW/NE. Its NE end is against
a ‘turtle’ stone on the W side, separating it from a mammoth tusk SH4/35 which is concave
downstream. There are also bones downstream to the NW of the skull SH1/242 including a
mammoth tusk SH1/285 above a mammoth mandible SH4/37. These are stacked on top of
each other above a large piece of wood and a large cobble at the top of a mound of Bed 31
near the southern end of the point bar. Bed 39 thins against this mound to the west. The
base of tusk SH1/264 is against a low mound of grey or iron stained poorly sorted gravel to
the NW of the skull, which is slightly downstream. Wood and a horse metatarsal SH1/259 are
immediately above this tusk but in a later bed (Bed 58). In this area it is likely that most of
the bones in Bed 39 were originally on the bar surface or close to the right bank before being
buried immediately by sediment or transported a short distance by the current.

The mammoth ulna SH1/260 is above SH1/242 in a very thin layer of silty gravel with
involutions which appears to be later sediment (Bed 59) which was banked up with wood
over the skull. If it is part of the same carcass it has hardly been moved. SH1/261, a mammoth
scapula (shoulder blade), is in the same silt/silty gravel as SH1/260 but is nearer the Site1/
Site 4 boundary downstream. Bone fragments immediately above the shoulder are labelled
SH1/376 and are probably part of it.

The levels on the mammoth thoracic vertebra SH1/255 suggest that it is very close to the top
of the Oxford Clay with the base resting in very iron stained gravel of Bed 4. This is below
most of the main bone beds. This is interesting as it could mean that this was part of the
mammoth skull SH4/124 which also partly rests on the Oxford Clay at a similar level. 1t is
possible that both were resting on the clay before the point bar started to accumulate. Bed 4 is
close to the thalweg here and this bed has little matrix showing evidence of re-working, so this
bone may belong to Bed 37 and came to rest near the edge of Bed 4. In either case it is likely to
be contemporaneous with the skull SH4/124.

In the southern part of Site 1, some bones and tusks in Bed 39 have been stacked by the current
near the base of the bar sediment (Figures 2.4 and 2.10). In this area the right bank of the
early meander bend 1R had probably been mostly eroded away by this time with a new bank
location near position 2R. There is an artefact (A1) in Bed 39 which is partially embedded in
the top of the early bar sediment (see later discussion on artefacts).

After the cross bedding of Bed 39 there are mainly very thin beds and lenses of sediment with
much wood and molluscs above SH1/242. Some involutions possibly indicate some turbulent
flow over the skull, which would have been a large object in the channel.
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Figure 2.11 Mammoth skull (SH4/124) resting on oak logs and large ribs

Group B

This group of bones possibly represents one mammoth (Figures 2.11 and 2.12). SH4/124 is an
almost complete skull although somewhat crushed and distorted. An axis vertebra (SH4/126)
lies a short distance to the south west of the base of the skull. All around are many complete
ribs and a sternum, suggesting that the rib cage was entire within its skin at this location. The
dentition in the skull is the right last molar M3 which indicates a mature animal. Nearby was
a left upper M3 (SH7/220) in excellent condition with delicate, undamaged roots suggesting
that it might have come from the skull. This tooth gives an estimated age at death of 47 years
(see Chapter 4). The three limbs with fused epiphyses (indicative of maturity) may also belong
to this individual: a complete right ulna and radius (SH7/208 and SH4/91) and right femur
(SH7/108).

The context of the mammoth skull SH4/124 in Group B

The mammoth skull SH4/124 trends roughly SW to NE between the eastern edge of Site 4
into Site 7. Warm water Molluscs including Corbicula fluminalis (Cf) and Potomida littoralis (Pl)
indicating an MIS 7 age are in sedimentary layers below and above this skull.

The skull is upside down with the base of the eastern part at the top of a small mound of grey
sandy, silty gravel (Bed 44 of the stratigraphic sequence). Bed 44 thins eastwards over a low
Oxford Clay mound and then thickens again. The exact level of the base of SH4/124 in the
central area was not recorded due to the difficulty of lifting it but, when finally removed, grey
silt was adhered to the underside implying that the skull partially rested in the top of Bed 43.
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There are large pieces of wood below the skull which are at the interface of Bed 43 with Bed
44 (Figures 2.13 and 2.14). This wood and the skull are shown in Bed 44 on Figure 2.14. Other
wood and ribs were excavated at this location from just above the Oxford Clay within Bed 43
(Figure 2.13).

Bed 43 is a composite bed with a very variable composition. The base is on the Oxford Clay
(Figure 2.13). The main feature is an area of in situ roots of deciduous trees, to the east of the
earlier oak trunk, and small pieces of drifted wood which trend N to S near the bank position
3R. The roots are in grey silt, gravelly silty clay or clayey gravel just above the Oxford Clay.
Above and between them there are small scours filled with well sorted sand or silt. On the
western side there are involutions and scours in the Oxford Clay, with many derived Jurassic
fossils including crocodile and ichthyosaur vertebrae, implying active erosion of the clay. In
this area Bed 43 frequently forms low mounds of silty, poorly sorted gravel. There is much
re-worked clay and gravel in an Oxford Clay scour to the southwest of the skull SH4/124 and
N of the roots.

Immediately west of the skull, there are many small twigs in Bed 43 and it fines and thins
upwards to the north over earlier sediment with broken ‘turtle’ stones, which indicates a
probable near bank location. Grey silty gravel with some cobbles grades southwards into
slightly sandier gravel with many molluscs. This area is to the east of a ‘turtle’ stone which
rests on 5-10cm of poorly sorted gravel and has been eroded from the Oxford Clay. The molluscs
include articulated Corbicula fluminalis (Cf) and Potomida littoralis (Pl). These molluscs prefer a
sheltered area in close proximity to fairly deep, moderately fast flowing, warm, fresh water.

Bed 43 represents the partial destruction of the river bank at position 3R near the junction of
Sites 1,4,7 and 8 (Figures 2.3 and 2.13). The river would have been undercutting the clay bank
on this side of the channel and the sediment is likely to be a mixture of slumped clay mixed
with marginal channel sediment. This is just before the next bend. The presence of the ‘turtle’
stones probably inhibited lateral migration of the channel eastwards and there was probably
a remnant of floodplain here.

The mammoth skull SH4/124 has been moved from its death site as it is upside-down on
two sturdy oak logs and an elephant rib in Bed 43. The second piece of wood is not seen
in the photograph (Figure 2.11), but it is at right angles and under the one on the left
(see Figure 2.12).

It is proposed that the original location of the skull was on or very near the undercut, wooded,
right bank of the river, at the downstream part of the anti-clockwise rotating meander, just
before the next clock-wise rotating meander bend. It is possible that erosion around the skull
area isolated part of the bank as a small island (just east of position 3R). More than one very
thin sedimentary layer is banked up against the mammoth skull SH4/124 especially on the S
and W side.

A number of possible scenarios can be implied for its final upturned position. Firstly, that it
was turned over by the current. There is a SW/NE scour in the Oxford Clay on the west side of
the skull, to the east of a ‘turtle’ stone. The main part of the scour is infilled with poorly sorted
silty or sandy gravel with some cobbles and re-worked clay implying some erosion here. A
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very strong current would have been required to move this large object. Molluscs indicate a
marginal channel location just off the main current. The skull is also on the landward side of
the preserved tree roots in Bed 43 and in this vicinity is unlikely to have been transported far
by the current, if at all. Small scours around the roots, infilled with silt or sand and drifted
wood indicate some water movement and erosion, but by gentle currents. It is possible that
the skull SH4/124 was overturned when, during a seasonal flood event, a strong current first
breached the bank between the ‘turtle’ stone and the in-situ roots. The orientation of the
wood, ribs and skull do appear to be roughly at right angles or elongate with the suggested
water current as it overtopped the bank here. As mentioned earlier, the skull rests partially on
wood in silt/silty clay of Bed 43 and partially on a very thin lens of moderately sorted gravel
(Bed 44 in Figure 2.14) so this scenario seems unlikely unless a bloated carcass floated on to
sediment and wood near the bank. Bed 43 does not extend far eastwards and Bed 44 is very
thin at this locality. Water overtopping the bank probably slightly rearranged this bone group
but did not transport them far.

There are other bones in or on Bed 43 which also do not appear to have been transported
far. The western end of a mammoth tusk SH1/356 (called SH8/49 in Site 8) is in Bed 43 on the
eastern side of the tree roots (Figure 2.13). This is still in part of its tusk socket which is fragile
and would easily have broken if transported far. This tusk is nearly complete with some minor
damage at the distal end. It may have been protected from transport by the roots. There is
some erosion around the tusk with sand lenses in small scours, which probably occurred
while the tusk was in situ at the channel margin.

An alternative explanation for the skull being upside down is that other mammoths in
the vicinity upended the skull. Elephants are known to pick up or move the bones of dead
elephants; such behaviour on the part of mammoths might have resulted in the skull rolling
down slope from the bank on to wood at the channel margin.

The unusual layout in Figures 2.11 and 2.12 leads to the intriguing possibility that hominids
overturned the mammoth skull SH4/124. Their presence, approximately contemporaneously,
is indicated by two of the excavated stone tools: A11 in Bed 44 to the south of the skull near
the original bank at 2R (Figure 2.14) and another was located in Bed 48, just above the in-situ
wood and the mammoth tusk SH1/356.

Immediately below the skull SH4/124 is a W to E trending oak branch on which it rests (Figures
2.11 and 2.12). The wood rises steeply westwards. This oak has an angled joint which is the sort
of wood that might be selected for a lever. Oak is particularly favoured for this purpose due to
its strength and flexibility. Under this wood and at right angles to it is another N-S trending
flatter piece of wood which was longer when first uncovered and extended further south. This
has a trimmed side branch at the northern end which would make it easier to handle if also
using it as a lever. The southern end of this wood rests on the articulated (western) end of a
very sturdy elephant rib (SH7/216) which could also be useful as a tool.

The layoutin Figures 2.11 and 2.12 is comparable to a similar arrangement at the archaeological
site Gesher Benot Ya'aqov in Israel (Goren-Inbar et al. 1994) where it was suggested
that people had overturned an elephant skull to get at the brain case (see discussion in
Chapter 8). The association with mammoth ribs may be significant as ribs were found
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Figure 2.15 The ‘plank’. The distance between peg A48 and the peg in the
centre of the photo is 1 metre.

embedded in the parietal region of a mammoth skull at La Cotte de Saint-Brelade, Jersey
(Scott 1980, 1986). Brains were a valuable commodity for early hominids, useful for food and
in the tanning process of hides. Other large ribs below the wood, near the interface of Bed
43 and Bed 44, and close to the skull SH4/124 may have been used as tools to scoop out the
brain and chosen for this purpose. These include mammoth ribs SH7/105, SH7/106, SH7/107,
SH7/114, SH7/205, SH7/210, SH7/217 and SH7/227.

Other bones in Bed 43 are a mammoth ulna SH7/208 (the NW end rests in silt near the top),
another mammoth ulna SH8/46, an epiphysis SH7/219, and a mammoth radius SH4/91. Some
of these bones partially rest on the Oxford Clay. These were all bones that had probably
originally collected with wood in slack water near to the right bank. An interesting find a few
metres west of skull SH4/124 was a large section of smoothed oak, described herewith as ‘the
plank’,

The ‘plank’

This large flat piece of wood trends NW to SE and is immediately west of a ridge of Oxford Clay
(Figure 2.15). It is in Bed 44 but appears to have been located close to a remnant of the bank
in position 2R (Figure 2.3).

This ‘plank’ had a very smooth surface when first uncovered. It is uncertain whether this is
the result of erosion by sediment laden water flowing over the top of it or whether this plank
could have been shaped and polished by humans. A flat polished plank was also recorded
at the archaeological site of Gesher Benot Ya'aqov, Israel (Goren-Inbar et al. 2002: 91). A
plank would be useful for the preparation and drying of hides during tanning processes and
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local oak bark could also have been gathered for this purpose. This is described further in
Chapter 8.

As described above, skull SH4/124 was partially resting on Bed 44 (Figure 2.14). This shows a
clear shift in the position and dimensions of the initial meander bend, mainly following the
bank defined by the in-situ roots at position 3R. A series of gravel bars composed of bed load
material rest directly on an eroded Oxford Clay surface. The distribution of these bars indicates
a similar anti-clockwise rotation to the earlier meander seen in the Oxford Clay surface but by
this time the bend had expanded and shifted downstream to the NE and sideways to the E and
SE. Erosion to the SE is supported by lenses of poorly sorted gravel with cobbles and Gryphaea
infilling scours in the Oxford Clay bank. Involutions and some loading of the gravel into fine
sediment possibly indicate some turbulent flow at the channel margin.

Sediment in the main part of Bed 44 consists of channel gravel with many cobble sized Gryphaea
and some cross bedding. There are many places where it is directly on the Oxford Clay. In
other areas it is above thin layers of earlier sediment. The matrix is variable in amount and
type depending partly on the sediment immediately below it, but the gravel is mostly clast-
supported. It is interpreted that Bed 44 largely represents water movement in the thalweg,
the area of the fastest current in the channel. The sediment forms bars which are mostly
at right angles to the current direction. Scours and grooves in the underlying Oxford Clay
suggest the water movement was rotating from the right towards the left bank near the right
channel margin R3 before veering NE into Site 7 where the channel was straighter (see the
River Evenlode in Figure 2.7 and the plan of the tusks and ‘turtle’ stones plan (Figure 2.2).

Many of the ribs and limb bones in Bed 44 have their long axes aligned with or at right angles
to the water direction indicating that they had been moved by the current. Some of the larger
bones and tusks remained roughly in the same place while later sedimentary layers were
deposited. The meander had evidently expanded in size and moved downstream from its
initial position at this time.

The mammoth skull SH1/242 in Bed 37 is located between the gravel bars of Bed 44 which
were deposited after this skull, when the channel had shifted eastwards.

During the deposition of Bed 44 there was a small breach of the right bank 3R south of the
skull SH4/124, between the ‘turtle’ stone and the tree roots into Site 7 and another one south
of the roots into Site 8. There are potholes, scours and grooves at the base of Bed 44 in Site 8
suggesting turbulent flow and there are imbricated Gryphaea which are stacked against a clay
mound. The grooves and imbrication indicate a moderately strong current mainly from SW
to NE to the south of the in-situ roots. Bed 44 is banked up against Bed 43 near the mammoth
ulna SH8/46 which appears to have protected Bed 43 from erosion here. This bone is at right
angles to the current direction.

As the right river bank at 3R further deteriorated it is possible that the remaining sediment
under the skull SH4/124 became a small island with water following both the original
direction around the meander bend and other water following a straighter course into Sites 7
and 8. Discontinuous small ridges of clay indicate a new clay bank position at position 4R then
later 5R.
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In a similar way to the mammoth skull SH1/242, the upturned mammoth skull SH4/124 was a
large object which influenced later sedimentation in the channel.

There are many cobble-sized Gryphaea stacked against it particularly between the W side and
the western end of the large oak log on which it rests. Most of these appear to be in Bed 48.
The Gryphaea dip SW, implying a current from this direction when they came to rest. There are
also small pieces of wood, many small molluscs, articulated Potomida littoralis (Pl) and Corbicula
fluminalis (Cf) confirming an MIS 7 age when the skull was partially buried. A mammoth axis
SH4/126 is also near the top of Bed 48. There are many thin sedimentary layers after bed 48
before this large object was finally buried.

The occurrence of two such upturned skulls within a few metres of one another, both with
sediment banked up against them, would indicate that neither of the mammoths they
represent had moved far from the site of their death.

Group C

SH1/245 is comprised of four neck vertebrae of a mammoth. From right to left in Figure 2.16
they are as follows: the axis and three cervical vertebrae. The first vertebra in the spine,
the atlas, is absent. Their proximity to one another, their condition (colour and degree of
weathering), and their measurements suggest that they represent a small section of the neck
of one individual. The fact that the intravertebral discs are fully fused to the centrum of each
vertebra indicates a mature animal. There was some degree of movement of this section of
the spine after the death of the mammoth but while flesh still encased the bones; the axis and
the 2nd and 3rd cervical vertebrae were anterior side down but the 1st cervical vertebrae had
twisted so that the anterior was facing upwards. Some of the vertebral processes are damaged,
possibly as stones, molluscs and other bones moved with the flow of the river. No damage
could certainly be identified as carnivore gnawing,

Figure 2.16 A section of the neck of a mammoth (SH1-245). From right to left are
the axis, 1st, 2nd and 3rd cervical vertebrae
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The context of the semi-articulated mammoth vertebrae SH1/245

These bones are located just above the Oxford Clay at the downstream end of Bed 45. Gravel in
Bed 45 is mainly located between the bars of Bed 44. The semi-articulated vertebrae SH1/245
partially rest on the Oxford Clay but have been moved slightly by the current against a mound
of Bed 44 (Figure 2.14). A large piece of wood, at right angles to the current is above them. The
mammoth mandible SH1/239 also appears to have come to rest against the wood.

The position in the channel is just to the east of the in-situ tree trunk at the earlier bank
position 1R. It is possible that remnants of this degraded bank originally sheltered these
bones, preventing them being transported far. A mammoth pelvis SH1/173 at the top of Bed
37 (Figure 2.9) is also mainly in Bed 45 and dips steeply against the SW side of the remains of
the in-situ tree trunk.

Beds 44 and 45 formed an undulating surface throughout the meander bend defined by the
right bank at position 3R. Sediment continued to build in this area with mainly very thin
undulating gravel layers which thinned both north and west over the earlier sediment pile.
Some sand and silt lenses represent occasional periods of lower energy. Cross bedding is
more common especially at the downstream part of the bar and there is much re-working.
It appears that the mammoth skulls discussed earlier were obstacles in the channel where
sediment banked up. On the left bank the bar continued to grow in complexity especially at
the downstream end, where wood and bones became stacked on top of each other.

Group D

At Site 1 is the complete lower mandible of a mammoth, a partial skull and two tusks that
possibly represent the head of one individual. The mandible (SH1/180) has both molars (M3).
The estimated age at death of this individual is 47 years (Chapter 4). Nearby are a crushed
partial skull with a damaged but in situ tusk (SH1-162) and a complete tusk (SH1/179) (Figure
2.17). The skull was almost at the junction of the floor of the quarry and had suffered extensive
machine damage and the effects of weathering. A partial tusk (approximately 40 cm in length)
remained in the premaxilla (tusk socket) but both the skull and tusk were too deteriorated
to retrieve. However, the proximal diameter of the tusk was 7 cm, the same as the proximal
diameter of the nearby tusk SH1/179, suggesting that they may have been a pair. The complete
tusk is slender and only slightly curved, indicating a female.

The context of the mandible SH1/180, skull SH1/162 and tusk SH1/179

The mammoth skull and tusk SH1/162 are located on the west side of the main sedimentary
deposit of the Stanton Harcourt Channel at Site 1. These became part of the sedimentary
record at a late stage in the point bar development. They are on the east side of an eroded
SW/NE ridge of Oxford Clay which is interpreted as a former edge of the channel on the west
bank, when looking NE (2L on Figure 2.3). These bones are near the top of a low mound of
poorly sorted iron stained gravel with some cobbles especially Gryphaea valves in Bed 55 of
the sedimentary sequence (not illustrated). This was deposited later than the channel shift
at Bed 44 and is predominantly bed load material from the faster flowing part of the channel
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Figure 2.17 The bones of Group D. Top left: Plan of mandible SH1/180, tusk SH1/179 and the skull
SH1/162 with part of a tusk still in its socket. Top right: photograph of the group showing extensive
damage to the skull. Below: after the removal of the skull

38



EVIDENCE FOR THE CONTEMPORANEITY OF BONES, WOOD, MOLLUSCS AND ARTEFACTS

mixed with variable amounts of fine-grained bar sediment. This sediment forms low ridges
and would have been moved up the point bar surface by the current.

Bed 55 trends S to N to the east of the large tusks in Bed 39, which are stacked against fine-
grained bar sediment (see tusks in Figure 2.4 and Bed 39 in Figure 2.10) and were clearly
obstacles which the current went round. Sediment was moved over the point bar surface
from the SSE or SE, possibly during a seasonal flood event. This material was then deposited
between the earlier sand scrolls and also to the NW of a small gravel bar.

It is uncertain when or how the skull and tusk SH1/162 came to be in this area but it is possible
that the carcass was originally on the surface of the silt/sand point bar but was then moved up
the bar surface, with bed load material, by the current at high stage. The long axis of the tusk
and skull is aligned approximately with the current direction. However, the fact that the tusk
was still in the skull suggests little movement by the current.

The skull and tusk SH1/162 are extremely weathered and it is possible that they had been on
the bar surface for some time before being buried. There are a number of other bones and
tusks at a similar height in the vicinity of this skull (the mammoth mandible SH1/180, the tusk
SH1/179, a mammoth rib SH1/161 and a mammoth femur SH1/163) and also appear to be in
Bed 55. They may be from the same carcass. SH1/179 is aligned approximately at right angles
to the current and is concave downstream. A bison vertebra and limb fragment (SH1/160,
SH1/164) are also found in this bed.

Other nearby bones and tusks have been buried in other layers on the bar with a different
current direction. The sedimentary sequence indicates some erosion of the upstream side of
the bar at a late stage of bar development. This appears to be water taking a ‘shortcut’ across
the bar from SW to NE which is typical of a complex bar deposit.

The mammoth tusk SH1/159 is near SH1/162 but was deposited with Gryphaea on the west side
of the clay ridge at a later stage, but still in MIS 7. Layers with articulated and disarticulated
Potomida littoralis become thinner against the tusk SH1/159 on the west side and may have been
washed on to the upstream side of the bar during seasonal flooding. Some later imbricated
gravel beds imply more sustained SW to NE currents eroding this side of the bar as the channel
position shifted. The northern end of another mammoth tusk SH1/88 also roughly follows the
clay ridge.

It should be noted that the final resting place is not necessarily where the animal died. All
the bones near the skull SH1/162 may have initially been from the same death site on the
bar close to the west bank but became incorporated in to the final sedimentary sequence at
different times. They have not been moved in the ‘thalweg’ of the river.

Group E

This is part of a mammoth skeleton found at the river margin (Figure 2.18 and 2.19). The
focal point is a virtually undamaged right pelvis (innominate SH7/119), articulated bones of
the lower spine (lumbar and sacral vertebrae SH8/4), and a right femur (SH8/5). East of this
central group is a left femur of the same size (SH8/25) and a complete right upper molar M3
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Figure 2.18 The bones of Group E: the post-cranial remains of a mammoth

Figure 2.19 Tusk, molar and post-cranial remains (shaded) of the
mammoth at Site 7/8 (Group E)
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Figure 2.20 Three lumbar vertebrae (part of Figure 2.21 Right innominate (pelvis) SH7/119.
SH8/4). These and the adjoining sacrum were The long margin of the iliac crest is virtually
all dorsal side down in the silt. The spines undamaged, indicating little post-depositional
(although cracked in the process of excavation) movement of this bone. This delicate long edge
showed almost no damage, suggesting little post- is incomplete in all other examples of this bone
depositional disturbance. (see Chapter 4).

(SH8/22). To the northwest is a left scapula (SH7/118), two consecutive thoracic vertebrae
(SH7/151,152), a cervical vertebra (SH7/150) and a tusk (SH7/153). Not far from these is
another thoracic vertebra (SH8/18), a fragmentary distal ulna (SH8/27/SH8/28) and a couple
of ribs. To the north and south of the main group are several almost complete as well as
fragmentary ribs. All the epiphyses of long bones and the distal margin (the iliac crest) of
the pelvis are fused which indicate a fully mature animal. The tooth (M3) suggests an age
of approximately 43 years (see Chapter 4) which corresponds with the mature status of the
postcranial remains.

Several lines of evidence support the impression that these are the remains of one individual
mammoth whose death occurred locally. The condition of the central group of bones indicates
that relatively little post-depositional movement took place. During their excavation, it was
noted that the articulated lumbar and sacral vertebrae were embedded dorsal side down in
very fine silt and sand (Figure 2.20). This protected and preserved the delicate transverse
spinal processes which were so completely undamaged as to suggest that, once embedded in
the silt, they had remained undisturbed. This is also true of the scapula, the delicate dorsal
spine of which was embedded in the silt and remained intact. The superb condition of the
right innominate is indicative of minimal post-depositional disturbance (Figure 2.21). It and
the right femur were found in close anatomical relationship to one another and to the sacrum.
As regards the condition of the femur, it appears that once the ligaments holding the head
of the femur in the socket of the innominate had disintegrated, the length and weight of the
distal end caused it to drop down into the silt. This resulted in the perfect preservation of the
distal epiphysis, but the exposed proximal end became damaged, possibly at a considerably
later date. This damage is in line with the junction of the MIS 7 channel deposits and the
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overlying MIS 6 deposits indicating that the proximal femur was damaged by the force of the
incoming MIS 6 gravel.

The context of the bones of Group E

Group E is the last group of bones that do not appear to have been moved far. These bones are
partially resting against a small mound of Oxford Clay near the boundary of Sites 7 and 8. The
lower parts are mainly embedded in sandy silt of Bed 58 (Figure 2.22).

Bed 58 is composed of irregular lenses of grey silty clay or silt which are sandy and laminated
in places and represent the deposition of suspended sediment in low energy conditions.
Lenses are found on the Oxford Clay to the NE of the earlier sediment pile near a remnant of
the bank at position 4R or along the channel margin to the SE between 5R and 6R (Figures 2.3
and 2.22), above earlier sediment.

It is likely that Bed 58 was originally more extensive. Mammoth ribs SH8/8, SH8/9, SH8/10,
SH8/11 and the S end of SH8/3 are in this bed. The articulated mammoth vertebrae SH8/4, a
mammoth pelvis SH7/119 and a mammoth femur SH8/5 appear to partially rest on or in this
layer. Artefact A21 was excavated from the top of this layer near the SE corner of SH7/119. The
mammoth vertebra SH8/16 also appears to partially rest on this bed.

The bases of some of the bones in Group E are partially in the top of the Oxford Clay on the S
side of a small clay rise. There is also a very eroded Oxford Clay surface to the SE of this bone
collection and some faulted and slumped clay. These are probably remnants of the right bank
when it was at position 4R. These bones are in a marginal channel location. They rest on each
other, moved together by later currents (mainly Beds 60 and 62 in Figure 2.23) but they do not
appear to have been moved far.

To the SE, Bed 58 is very thin and there are small-scale faults at the top and base. A slab
has become detached from the main deposit and has moved NW over earlier sediment. The
latter is mostly composed of very thin silt, sand or gravel layers with some molluscs and is
interpreted as marginal channel sediment. The faults at this locality are tight and slightly
concave in plan and section. Fault surfaces are striated and there appears to have been
downward, slightly rotational movement in several directions but mostly away from the
channel margin at position 6R. The Oxford Clay has steep slopes in this area. Meteoric water
or groundwater, at the interface of the very thin silty clay layers with other more permeable
layers, probably lubricated the clay surfaces and promoted bank collapse where the sediment
had been undercut at the right bank (Figures 2.3, 2.5 and 2.21).

The pile of bones in Bed 58 appears to have influenced later sedimentation. Bed 60 is mainly
to the NE of the gravel of Beds 44 and 49 and forms a linear deposit trending roughly W to E.
It is concave N, forming a horse-shoe shape around Group E (Figure 2.23). It forms mounds
of sediment on the Oxford Clay which are mostly lenses or thin layers of grey or iron-stained
f/m gravel (pea grit) with a sandy or sandy silt matrix, with some graded bedding and very
thin silt/silty clay lenses. Fine grained sediment is characteristic of the western edge of Bed
60 where low mounds are stacked against each other to the W or SW and thin eastwards.
The sediment type implies some re-working of earlier deposits. There are also some NW/SE
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Figure 2.23 Bed 60 and 62. Sediment movement to the NE at Site 8. Carcass burial
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trending, shallow, coarse sand filled grooves in the top of laminated sandy silt of Bed 60. These
may be burrows as there are many Potomida littoralis (Pl) present at the base of the overlying
gravel (Bed 62).

There are a few cobbles at the base of Bed 60, at the interface with the Oxford Clay, and some
poorly sorted sediment was deposited nearer the faster flowing part of the river. Scours
and small potholes in the Oxford Clay surface and involutions indicate some turbulent flow,
possibly as water flowed over the earlier gravel pile. Long axes of wood are parallel or at right
angles to the Oxford Clay contours. This bed is interpreted as a transverse bar with sediment
mainly from the re-working of the earlier gravel mound collecting downstream to the NE.

Bed 60 covers the mammoth ribs SH8/8 and SH8/9 which appear to be orientated with their
long axis at right angles to the current direction and are concave downstream to the NE. A
mammoth femur SH8/25 and mammoth rib SH8/29 also have their long axis approximately
transverse to the current direction. The NW end of the femur is partially embedded in the
Oxford Clay surface. The tusk SH8/35 is concave downstream and the S end is in this layer.
Hazelnuts and other nuts collected in organic silty clay at the top of this bed as energy waned.

The mammoth vertebra SH8/16 is at the interface of Bed 58 and 60. SH8/16 is part of SH8/18
which is also in this Bed. It is likely that Bed 60 involved some re-working of Bed 58.

There is a possible rotational fault above the mammoth femur SH8/25 at the top of Bed 60/
base of Bed 62. Sediment movement above the fault appears to be downward to the N. The
femur does not appear to have been affected.

The upper part of bone Group E is partially covered by poorly sorted gravel from Bed 62. Some
re-working of the sandy silt/silty clay of Bed 58 is implied and the bones have been stacked
against each other by the current from a south or south westerly direction. The long axis of
SH8/5 is in this direction.

Bed 62 also infills scours and potholes in the Oxford Clay and continues into Site 7. Involutions
suggest that there was some turbulent flow possibly as a result of water flowing over the
earlier sediment pile from the S or SW, although scours and ridges in the Oxford Clay are
possibly remnants of the degraded bank at 4R. The northern part of the tusk SH8/35 is in this
layer. Near the boundary between Site 8 and Site 7 this bed is composed of undulating layers
of grey poorly sorted gravel, with some Gryphaea overlain by silty clay which drape the earlier
mounds of Beds 60 and 61. A moderately strong current followed by a waning of energy is
implied.

The channel current direction in the region of the central group (referred to henceforth for
convenience as the ‘carcass’) flowed from SW to NE before veering slightly westwards some 8
meters downstream. The significance of the current observations lies in how they affect the
interpretation of both the carcass and the more widely dispersed bones. The disarticulation
of the bones would have occurred through the gradual decay of the carcass, moving some
bones slightly downstream. Two further elements that might belong that have been carried
downstream: part of a humerus (SH7/139), a lower M3 (SH7/96) of the same age as the upper
M3 near the carcass, and a complete tusk (SH7/80).
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Figure 2.24 The decaying carcass of an African elephant on a river bank. The mammoth carcass
(bones of Group E) is interpreted as having originated similarly at the edge of the river and become
incorporated into the Channel sediments (photograph reprinted with permission from The Illustrated
Encyclopaedia of Elephants by S.X. Eltringham. London: Salamander Books).

As mentioned earlier, linear NW/SE coarse sand filled grooves are at the base of Bed 62 in
sandy silt/clay of the underlying Bed 60. Many articulated and single Potomida littoralis (Pl) and
small articulated Corbicula flumindlis (Cf) and some flattened wood were excavated from the
base, indicative of MIS 7 when the bone Group E was first buried.

The NE end of the mammoth femur SH8/5 is partially covered by a low mound in Bed 62 but
the top of the bone is truncated by loose very sandy gravel by remnants of MIS6 sediment at
the base of the gravel pit. In this area Bed 62 is very iron stained and/or cemented in places,
especially at the top of the MIS7 deposits, immediately below the MIS6 sediment. The femur
must have been partially uncovered by erosion during the succeeding periglacial climate.

There are various reasons to explain the situation of this mammoth at the channel margin
during MIS7. This is an old individual and may have been nearing death when it came to
the river. When elephants are ailing or too old to feed, their last recourse is frequently to
water where they might be killed by lions or hyaenas or die of natural causes. As in the case
of the elephant shown in Figure 2.24, the old mammoth probably died at the river. Although
scavengers would then have had access to the flesh, the generally good condition of the bones
of this individual suggests that the carcass might soon have been buried by fluvial sediment,
probably during seasonal high water. All but one of the bones of the lower limbs and feet of
this individual are missing (Figure 2.19). Although the presence of lion, wolf and bear at the
site (Chapter 5) does not rule out the selective removal or destruction of the smaller bones
by predators, none of these carnivores habitually transports bones away from kill/death sites
and very few of the bones from the excavation show evidence of gnawing. Thus, the general
scarcity of smaller elements at Stanton Harcourt and the predominance of tusks, and of larger
bones of all species, is considered to be the likely result of winnowing by the river current.
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Lighter material would have been more easily transported downstream while the heavier
items would have become stacked together or not moved at all.

The last sediment in the sequence at Site 8 was deposited about the same time as material also
accumulated on the upstream side of the bar at Site 1.

Figure 2.25 Examples of the preservation of wood at the site. Clockwise from top left:
logs and tusks at Site 4; roots at Site 2; branches at Site 7; log and branches at Site 1

The context of wood, fresh-water molluscs and other environmental material at the
excavation site

One of the extraordinary features within the MIS 7 sediments at Stanton Harcourt is the
abundance of well-preserved wood, including huge logs of oak. Not only do we have an instant
picture of the local woodland but the presence of in situ roots can demarcate areas of the
riverbank where these trees grew.
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Figure 2.26 Log jams across the site concentrated and preserved molluscs, seeds and
small bones.

Some wood was desiccated and rotten near the old quarry surface but most of the wood was in
remarkably good condition especially when within siltier layers, which indicate lower energy
areas of the channel. In addition to the wood at Site 1 mentioned earlier, in situ roots and
drifted wood were excavated from Site 2. A tree trunk with a tusk against it also occurred
at Site 6. Tree branches, some more than a metre in length, were excavated from the MIS 7
sediment across the site (Figure 2.25).

Mapping of sedimentary features in the MIS 7 sediments during the excavations, gave an
indication of the strength and direction of the current. As at Site 7 (Figure 2.2) it is clear that
many large pieces of wood had been transported by the faster flowing parts of the channel
(as indicated by associated imbricated or cross-bedded coarse gravel). In these areas the wood
is mainly orientated with the long axis in the direction of the current or at right angles to it.
Sometimes pieces of wood have been stacked on top of each other, often with large bones or
tusks.

Concentrations of wood and other material do not necessarily indicate long-distance
transport in the fastest part of the channel. For example, near the Sites 1,4,7 boundary at the
downstream end of the bar just before the next bend, there was a pile of wood, bones and
tusks. However, the generally good state of preservation of this collection of wood and bones
suggests that, although transported, it had not moved far. It is likely that material which
had been lying on the bar or near the right bank, was later pushed together by the current,
probably at high stage. Many of the large branches are only slightly downstream from where
the bank was being undercut (Figure 2.3).
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Figure 2.27 Above: clusters of articulated Potomida littoralis with commissures pointing upwards. These
are interpreted as an in-situ population that had been rapidly buried. Below: single P. littoralis (not in
life situation) but showing typically excellent preservation of these molluscs at the site.
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Wood also frequently occurs with other material in relatively undisturbed contexts. For
example, Gourlay (Chapter 6) identified a 120-year-old oak log which is part of the pile up
of wood, bones, tusks immediately north of a bison skull and overlying the sequence of
articulated mammoth neck vertebrae in Group C described above.

It appears that wood, tusks and large bones often combined to create a ‘log’ jam. These items,
together with the occasional rocks and boulders, formed sediment baffles for organic matter
and fine-grained sediment particularly in areas marginal to the active thalweg, providing
niches for mollusc populations. Molluscs, seeds and small bones are frequently found in the
lee of such log jams. (Figures 2.26).

The significance of such concentrations lies in the microenvironments that were created. For
example, at Site 1, in the lee of the ‘plank’ (Figures 2.3 and 2.15) there were very thin layers of silt
or sand with some shell debris overlain by a bed of articulated C. fluminalis. Nearby clusters of
articulated P, littoralis with their commissures all pointing upwards occur in a similar situation
(Figure 2.27). 1t is likely that these were also an in-situ population, which had been rapidly
buried. In such cases, these were probably communities which had selected a locality in quiet
water protected by the wood, but close enough to the thalweg for the nutrients necessary for
their filter feeding. Some articulated P. littoralis at the site were also excavated from shallow
coarse sand-filled burrows in the top of silt or clay lenses and are likely to have been in their
original life position. A bulk sediment sample containing C. fluminalis from this locality, used
in the isotope study (Buckingham 2004; see also Chapter 6), is predominantly of articulated
and undamaged specimens of all sizes suggesting that this is an in-situ assemblage or has been
subjected to minimal re-working (Figure 2.28). As mentioned earlier bivalves would become
disarticulated soon after death. The insides of these Corbicula are all undamaged and shiny
with the only noticeable weathering being iron stains where the mollusc body was attached.
This particular bulk sample also contains a variety of seeds, hazelnuts and wood, indicative of
temperate conditions.

The presence of hominins

The artefacts from the Stanton Harcourt Channel are described in Chapter 7 where they
are discussed with reference to other artefacts from the immediate region. Typologically
they are of late Middle Pleistocene age. Although some of the artefacts are damaged as to
suggest they might have been transported by the river, the condition of the majority suggests
that they have not been moved any distance. Their context strongly indicates that they are
contemporaneous with the bones and environmental material.

In the southern part of the excavation area (Sites 1/4/7/8) more intensive excavations were
possible than for much of the rest of the site. In this area, closely spaced sections and hand-
excavation enabled a more detailed interpretation of the 3-dimensional accumulation of the
sediments and the relative position of the artefacts (Buckingham 2004; 2007).

In this area there were 10 excavated stone tools. These were from the stacked sequence of
sediment which accumulated mainly as a point bar on the left bank of the river or close to the
right bank which was being undercut (Figures 2.3 and 2.6). The sedimentary evidence suggests
that there was seasonal fluctuation in the flow of the river. The very early bar sediments
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Figure 2.28 Above: Molluscs (Corbicula fluminalis and a few snail shells) from Stanton
Harcourt illustrating their good preservation. Below: C. fluminalis from the excavation (left)
compared to a modern Corbicula from Indonesia.
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probably accumulated below the water line and apart from molluscs, wood and some
vegetation, are devoid of bones and artefacts. Initially the bar would have been a temporary
feature with unstable sediment which would have been an unsuitable environment for the
preservation of organic material and artefacts. It is believed that any material that might
have collected there would probably have been washed away by the next storm. As a bar
grows, the potential for environmental material to collect on its surface increases when it
becomes semi-emergent and vegetation starts to colonise the surface. Warm water molluscs,
particularly Corbicula fluminalis and Potomida littoralis occurred throughout the bar sediments
at this location and it is believed that this entire feature accumulated during part of MIS 7.

The sedimentary evidence indicates that this bar had an undulating profile on several occasions
which was due to sand/gravel scroll bars forming on the upper surface (Buckingham 2004,
2007). Bones, artefacts, wood and vegetation are often located between the scroll bars. The
detailed stratigraphy of this bar indicates that this material accumulated on the bar surface
at different times, often collecting in depressions or at the downstream end of the bar nearer
the ‘thalweg’. At times the surface was vegetated and this helped to trap sediment and organic
debris. Patches of immature soil were recorded.

The formation of a bar provides conditions for the rapid burial of organic material and
artefacts without long distance transport in the channel. Some bones and artefacts are in
poorly sorted gravel beds but have still not been moved a great distance in the channel as
they are not substantially rolled. It is quite likely that organic material and artefacts were
originally on the bar top but were sometimes moved together by the current at high stage.
Seasonal floods moved material up and across the bar.

At the downstream end of the bar there is also the potential for artefacts which had been
discarded on the right bank to be moved with bones and other material from one bank to the
other by the ‘thalweg’. Handaxe A12 was located at the downstream end of the bar (Bed 37 in
Figure 2.9 and see discussion on Bone Group A).

Al1 was located with large pieces of wood near the right channel margin 2R in Bed 44. A27
was found just above the in-situ roots at the right channel margin 3R in Bed 48. A21 rested
on the silt/silty clay of Bed 58 on which Bone Group E was located, near the right bank 4R
(Figure 2.22). It was near the SE corner of the pelvis SH7/119. Although A16 was excavated
from only 15 cm above a mound of Oxford Clay, the trough of silt with some gravel was late
in the sequence at Site 1, in Bed 93. It was located near a remnant of the channel margin at
position 3R (Figure 2.3).

On the bar top, some of the artefacts are resting on or are just above fine-grained sediment.
Artefact A2 was two-tone in colour when first excavated, where one end was embedded in
the top of a silt layer of the early bar sediment. The other half was in later, more iron stained
layers, including gravel that had collected between the scroll bars (Figure 2.10: Bed 39). After
excavation this colour difference was less noticeable, probably due to oxidation on exposure
to the air.

Other artefacts were excavated from even higher on the bar top. These have been slightly
water polished but have not transported any distance e.g. A4 (Figure 2.29) and A5 Figure 2.30).
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Figure 2.29 Handaxe A4. The negative
scars are quite sharp, suggesting that
the artefact was not exposed for long
on the land surface before becoming
buried and moved very little once in
the streambed.

Figure 2.30
Patinated
artefacts
excavated
from the bar
sequence at
Site 1. A3 was
from just above
the early sand
scrolls. A5 is
an unrolled
artefact from a
very thin fine
sand near the
top.
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The handaxe A4 was excavated from a shallow scour on the bar top, resting partially on a very
thin sand and silt layer in Bed 68 (Buckingham, 2007). The bar was well established by this
time. A1 was recovered from a trough of iron-stained sandy gravel, between the scroll bars of
the early bar sediment in Bed 72. Artefact A3 was excavated from just above silt and sand of
the early meander fill but late in the bar sequence (Bed 76). A5 was excavated from the bar top
even later in the sequence, in Bed 114,

Another indication of the lack of transport of an artefact after burial may be seen in the
patination of A3 and A5, for example (Figure 2.30). A3 was damaged during excavation and
revealed deep white patination with very little of the original dark flint visible. Some flint
pebbles in the vicinity also had this deep patination showing a similar post-depositional
history in which the flint becomes chemically altered. Slight damage on A5 suggests a similar
patination. This is the least rolled artefact and was recovered at a higher level in the bar
sequence than the handaxe A4. It was excavated from near the top of the bar in a shallow
trough of fine sand just below a remnant of the limestone dominated Stanton Harcourt
Member of the Summertown-Radley Formation (MIS 6). It is proposed that percolating
meteoric water through both these permeable layers has caused the distinctive patination.
This type of patination, when silica becomes unstable in calcareous conditions, is recorded
elsewhere (Luedtke 1992). In this state it is extremely brittle, and the artefacts would have
broken had they been subjected to much fluvial transport. This is especially true of A5 where
the ridges are only slightly polished and the edges virtually undamaged.

The most likely scenario for the artefacts in this area is that they were mostly discarded on
the bar during low stage, probably in the summer, when the top of the bar was above water
level. At this time the bar was an extension of the flood plain on the left bank and was likely
to have been visited by animals and people. Other artefacts were probably left at the wooded
right bank near the possible in situ mammoth skulls discussed earlier. The evidence suggests
that the artefacts are contemporaneous with the molluscs and wood and accumulated during
MIS 7. There is no reason to believe that the artefacts could not have been directly associated
with some of the excavated bones.
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Chapter 3

Dating The Stanton Harcourt Channel Deposits
Absolute dating

Several methods of absolute dating were used on sediment, bones, and molluscs associated
with the bones with varying degrees of success.

Amino acid dating of shell

Amino acid geochronology of Valvata piscinalis shells from the material collected by Briggs et
al. (1985), suggests an age of about 200,000 years BP for the deposit (Bowen et al. 1989; Bowen
1999). Other samples from Sites 1 and 2 have given a range of dates from 190-210,000 years
BP (Bowen, pers. comm.). More recently, amino acid results from four opercula of Bithynia
tentaculata from Stanton Harcourt place them firmly among values for samples from other
sites of MIS 7 age (Penkman et al. 2011). The chronology provided by the opercula data is
interesting in that it indicates a number of sites with artefacts (including Stanton Harcourt)
that fall within the age range for MIS 7, but a total absence of sites with artefacts attributed to
the Last Interglacial MIS 5e (Table 3.1).

Amino acid dating of dental enamel

Amino acid analyses were carried out by M. Dickinson (University of York) on multiple
Elephantidae teeth from the Stanton Harcourt. His report is as follows:

‘Recent amino acid studies have isolated the intra-crystalline fraction of calcium
carbonate based biominerals, such as shells, which provides a closed-system repository
enabling amino acid degradation to be used as an indicator of age (Penkman et al. 2013;
Oakley et al. 2017). However, recent developments in the preparative method of calcium
phosphate based biominerals have enabled the expansion of the intra-crystalline
protein decomposition (IcPD) technique to mammalian remains (Dickinson et al. 2019).
Most amino acids can exist in two or more optical isomers (an L and D form), and the
conversion between the two forms is known as racemisation. In a closed system, the
extent of racemisation can be used to infer the relative ages of samples with similar
temperature histories, as the progress of the reaction is only dependent on temperature
and time. It has been shown that a fraction of amino acids that exhibits closed system
behaviour can be isolated from enamel, making it suitable for use as a tool for relative
age estimation (Dickinson 2018; Dickinson et al. 2019). Three Mammuthus trogontherii
samples of enamel were collected from Stanton Harcourt for amino acid analysis:
SH1/335 (L. upper M1), SH1/365 (L. lower m3) and SH15/53 (R. lower dp4/m1).

A pilot dataset for a UK enamel aminostratigraphy is currently being developed, but
the data from Stanton Harcourt can currently be compared to a number of sites with
independent evidence of age. The levels of racemisation in enamel from Stanton
Harcourt are significantly lower than observed from Barnfield pit at Swanscombe
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Table 3.1 Intra-crystalline amino acid date from the opercula of Bithynia from sites in southern Britain
(Columns 1 and 2). In Column 4 data are shown alongside terrace stratigraphy (NW - Nene/Welland,
SA - Severn/Avon, TH - Thames, TW - Trent/Witham) and occurrences of important biostratigraphic
indicator species. Sites with in situ archaeology are indicated in Column 5 and existing consensus
views on their correlation with the MIS record are indicated in Column 6. Table modified from
Penkman et al. 2011
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Figure 3.1 Free amino acid (FAA) vs total hydrolysable amino acid (THAA) racemisation of Elephantidae
enamel samples from Stanton Harcourt gravel pit and samples from other UK sites (Dickinson et al.
2019). The other UK sites have been correlated with: MIS 6 (Tattershall Thorpe), MIS 7 (Crayford,
Ilford) and MIS 11 (Barnfield pit, Swansombe).

(correlated with MIS 11, Bridgland 1994; Schreve 2001). The racemisation of alanine
(Ala) in M. trogontherii samples from Stanton Harcourt cluster with Ala racemisation
values for enamel samples from other sites correlated with Marine Isotope Stages
(MIS) 6 and 7 such as Tattershall Thorpe (Meijer and Preece, 2000; Bridgland et dl.,
2015), Crayford (Schreve 2001; Bridgland 2014) and Ilford (Bridgland 1994; Coope 2001;
Schreve,2001) (Figure 3.1). Phenylalanine (Phe) shows slightly lower racemisation
values in the Stanton Harcourt samples than these other MIS 6-7 sites. Therefore, the
enamel IcPD values obtained for the Stanton Harcourt samples analysed support a late
Middle Pleistocene age, are consistent with correlation for the gravel pit with MIS 7
and can tentatively support correlation with late MIS 7. However, further comparisons
to enamel racemisation values from additional UK Middle Pleistocene sites such as the
deposits correlated with MIS 5e at St James and Barrington (Schreve 2001) are required
for a more comprehensive assessment of the age of the deposits at Stanton Harcourt’.

Optically stimulated luminescence

Optically stimulated luminescence (OSL) dates were attempted on two sand samples from Site
6. One was from sands considered by the authors to be at the base of the MIS 6 sediments.
This produced an estimated date of 170 +/-15 ka which would fit with current understanding
of this interface. The second sample was associated with some temperate elements and bones
believed on other grounds to be of MIS 7 age. The estimated date of the sample was 300+/-50
ka. The proximity of the Oxford Clay made it difficult to interpret the results because of the
unknown degree of water saturation of the sediments during burial. Taking that into account,
a total range was given of between 200-450ka which, although somewhat inconclusive, at least
indicates that these deposits predate the Last Interglacial (Rees-Jones 1995).

Electron spin resonance and Uranium series
Problems with recent uranium uptake proved to be an obstacle when attempting uranium

series or electron spin resonance (ESR) dating methods on vertebrate teeth and bones from
Stanton Harcourt.
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ESR was attempted on eleven bones from Stanton Harcourt but recent uranium uptake caused
by water table changes is believed to give an underestimate of age for the outside layers of
these bones. However, the inner bone layers of one specimen (bison metatarsal SH8/73)
recorded a minimum age of 192.4 + 19.9 ka. This is consistent with other evidence from the
site indicative of a late MIS 7 age (Pike et al. 2002; Lewis et al. 2006).

Similar difficulties were encountered when attempting to date a mammoth tooth (SH4/4) from
the later stages of the channel fill sediments at Site 4 (Zhou et al. 1997). ESR measurements were
made on enamel from this specimen and mass-spectrometric uranium series measurements
were made on both enamel and dentine samples. A minimum age for this tooth of 146.5 ka
confirms that the Channel deposits predate the Last Interglacial.

Biostratigraphy
Large vertebrates

As outlined in Chapter 1, two major climatic events are recorded at Stanton Harcourt: an
interglacial channel overlain by cold climate deposits. The only bone recovered from the cold
stage deposits was part of an antler of reindeer Rangifer tarandus. The following discussion
therefore relates only to the interglacial channel.

The large vertebrates from the Stanton Harcourt Channel are summarised in Table 3.2 and
Figure 3.2 and detailed in Chapters 4 and 5. Mammoth is the most common species and is of
particular biostratigraphic significance. It is represented by approximately 100 complete tusks,
a further 100 partial tusks, 188 molar teeth (many still in mandibles and skulls), and more than
500 post-cranial bones. Initially described as the woolly mammoth Mammuthus primigenius
(Buckingham et al. 1996), it was subsequently re-assigned to Mammuthus trogontherii, a late
form of steppe mammoth now recognised as synonymous with MIS 7 (Lister & Sher 2001;
Scott 2007). The teeth from Stanton Harcourt comprise the largest collection in Britain of the
MIS 7 mammoth. They have several distinctive characteristics which differentiate them from
the ancestral steppe mammoth and from the woolly mammoth (Lister and Scott in press).
Particularly noticeable is their small size relative to that of the other species. An analysis of
the post-cranial bones suggests shoulder height ranging between 2.1 and 2.9 metres (Scott
and Lister in press).

The association of this small steppe mammoth with some of the other species listed in Table
3.2 is unique to MIS 7. Although both horse Equus ferus and bison Bison priscus are found
throughout the British late Middle and Upper Pleistocene, except from the dense woodland
habitat of MIS 5e (Currant 1986, 1989; Sutcliffe 1995), the MIS 7 forms of horse and bison are
significantly more robust than in the Upper Pleistocene (See Chapter 5). The carnivores at
Stanton Harcourt are also distinctive from those in the interglacials before and after MIS 7 in
that they are represented by a typically large lion Panthera spelaea and by small forms of wolf
Canis lupus and bear Ursus arctos (Chapter 5).

Generalizations about the vertebrates that characterise MIS 7 are made with caution as the
climate and environment of this interglacial is more complex than initially believed. During
the early years of fieldwork at Stanton Harcourt, some Quaternary specialists disputed the
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No. of % of
specimens | total
Canis lupus, wolf 1 0.08
Ursus arctos, brown 10 o1
bear
Felis spelaea, lion 3 0.3
Palaeoloxodon
antiquus, straight- 57 5
tusked elephant
Mammuthus
trogontherii, steppe 996 81
mammoth
Equus ferus, horse 34 3
Cervus elaphus, red 4 0.4
deer
Bison priscus, bison 125 10 Figure 3.2 Large vertebrate representation at Stanton
TOTAL 1230 Harcourt

Table 3.2 The large vertebrates from the
Stanton Harcourt Channel

existence of an interglacial at around 200,000 years. However, MIS 7 not only became firmly
established in the terrestrial Pleistocene sequence but was seen to comprise at least two fully
temperate climatic episodes separated by cooler intervals (Bridgland 1994). Concurrently,
Schreve (1997) re-evaluated the later Middle Pleistocene vertebrates in British museum
collections and concluded that some of Britain’s most abundant fossil assemblages, many of
which had been assigned to the ‘Ipswichian’ (Last Interglacial), were actually of MIS 7 age.
In the majority of the 24 assemblages described by Schreve, mammoth (also referred to as
the ‘Ilford’ mammoth) is the most commonly represented large vertebrate, as at Stanton
Harcourt. Schreve suggested that that the presence of the ‘Iliford’ mammoth might serve as a
key indicator for an assemblage of MIS 7 age. In agreement with Bridgland (op. cit.), Schreve
proposed two fully temperate climatic episodes within MIS7: an earlier forested phase
followed by more open grassland conditions. Further studies of the large vertebrate faunas at
other British sites supported the argument for the sub-division of this interglacial into at least
two distinct warm phases (Murton et al. 2001; Schreve 2001).

Emerging details from ice cores, stalagmites, vein calcite and sediment sources indicate that
MIS 7 is more complex, with rapid warming at the beginning of the stage and comprised of at
least three warm peaks of comparable magnitude (MIS 7 e, ¢ and a). These are separated by
cooler intervals, probably involving sea-level fall and connection to the European mainland
and are of gradually decreasing magnitude towards the subsequent glacial (Winograd et
al. 1992; Candy and Schreve 2007). As reviewed by Pettitt and White (2012), opinion varies
regarding the extent to which Britain was an island during MIS 7, a factor that would have
had a significant effect upon determining the presence or absence of various vertebrates over
time. It is agreed that sea-level was sufficiently high during the early part of the interglacial
(MIS 7e) to isolate Britain from the Continental mainland. Although sea-levels fell during the
two cool intervals (MIS 7b and 7d) of the interglacial, the general consensus is that only during
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MIS 7d did sea-levels become sufficiently depressed for Britain to have become a peninsula
and thus accessible again from the Continental mainland. As originally proposed by Schreve
(1997), the large vertebrates appear broadly to indicate two distinct environments: an earlier
phase (equated with MIS 7e) dominated by species with a preference for forest habitat and
a later phase with species indicative of more open terrain with woodland in the vicinity.
However, the vertebrate assemblages that can be assigned to this later phase are far more
numerous than those of MIS 7e (Scott in prep.) and there is considerable species variation in
these. This might be indicative of regional habitat variation or might reflect environmental
changes through time. However, the absence of absolute dates and reliable stratigraphic data
for most sites means that MIS 7c and MIS 7a are indistinguishable on faunal grounds.

Compared with many assemblages, Stanton Harcourt has relatively few species and the
assemblage is dominated by open grassland grazers - steppe mammoth, bison and horse. Small
numbers of straight-tusked elephant, red deer and bear indicate the proximity of woodland.
Forest obligates such as aurochs, forest rhino and giant deer, all characteristic of MIS 7e, are
absent. Although the large vertebrates from Stanton Harcourt cannot be used to distinguish
between a biostratigraphic age of MIS 7c or MIS 7a, there is sufficient accompanying data to
indicate a late MIS 7 age for this material.

Molluscs

Molluscs were found throughout the excavation area. Their abundance and preservation varied
enormously across the site depending on their location within the fluvial environment (see
Chapter 2). Early in the excavations, a number of bulk sediment samples were taken for the
identification of molluscs by D. Keen and C. Gleed-Owen (Table 3.3). Since these identifications
were made, there have been a number of changes in the nomenclature (Anderson 2020 and
pers. comm.). These changes are noted in Table 3.3 with the updated species names appearing
in this chapter. Although it is considered that these Tables broadly represent the species
present at the site, much richer deposits found in later years indicate that they are not totally
representative of their relative abundance. For example, whole beds of articulated Corbicula
fluminalis (Miiller) and Potomida littoralis (Cuvier) were excavated (see Chapter 2). C. fluminalis
and P. littoralis are both molluscs that live in warm water and are not found in periglacial
environments. The abundance of these molluscs within the interglacial sediments at Stanton
Harcourt is useful in determining the extent of the river channel as they are absent from MIS
6.

Particularly relevant in assigning the deposits at Stanton Harcourt to MIS 7 is C. fluminalis, well
represented here but absent from Last Interglacial (Ipswichian, MIS 5e) assemblages (Meijer
and Preece 2000; Keen 1990, 1995, 2001). The occurrence of Corbicula and hippopotamus is
mutually exclusive at British sites securely attributable to the Last Interglacial MIS 5e (Keen
2001). This mollusc is not found at Ipswichian sites where hippo is present, unless the shells
have been re-worked. Although C. fluminalis is also known from earlier interglacials such as at
Purfleet, which is believed to date to MIS 9 (Bridgland et al. 1995), all other lines of evidence
discussed here, point to an MIS 7 age for Stanton Harcourt.
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The presence of the low-spired form of Valvata piscinalis also indicates an MIS 7 age (Green
et al. 1996). The absence of Belgrandia marginata may also be significant in eliminating the
Ipswichian MIS 5e (Meijer and Preece 2000; Keen 2001).

Insects

Of the many bulk sediment samples taken across the site, some were rejected because the
insect remains were too oxidized for species identification. Five bulk samples were thus
analysed R.G. Coope (2006). Four were from the excavations and were compared with the
slightly larger assemblage recovered earlier from organic sediments at Dix Pit and discussed
in Briggs et al. (1985). The initial bulk sample weighed 10 kg and the further four bulk samples
from the controlled excavations each weighed about 5 kg.

The following results and discussion on the stratigraphical significance of the coleopteran
assemblages comes from the following report provided for the authors by Coope (2006):

‘The insect remains were recovered from the bulk samples in the laboratory by the
standard method described by Coope (1986). They were generally well preserved. Most
of them were of Coleoptera (beetles) or Trichoptera (caddisflies) but fragments of other
insect orders were also recovered including Megaloptera, Hemiptera, Hymenoptera
and Diptera. No attempt was made to investigate these other orders in detail.

Allthe beetle and caddisfly fossils in these assemblages could be identified as species that
are still living today. Table 3.4 lists the coleopteran taxa according to the nomenclature
and in the taxonomic order given by Lucht (1987). In this table the numbers in each
column and opposite each taxon indicate the minimum numbers of individuals
present in the sample and is based on the maximum number of an identifiable skeletal
element of that taxon. This table augments the list previously published (Briggs et al.
1985) by increasing the number of samples and updating the nomenclature to make it
compatible with other published beetle assemblages.

Altogether 163 coleopteran taxa were identified of which 118 could be named to species
or species group. Of these species, 4 are not now members of the British Fauna.

The Trichoptera from the channel deposits are listed in Table 3.5. These were
represented by numerous larval sclerites, but no attempt has been made to give
numerical values to their abundance’.

According to Coope there is no significant difference between the faunas of the 5 samples.
There are local minor differences between the faunal assemblages from the excavation and
the earlier sample but all ‘were all deposited in similar interglacial climatic conditions’.

Since the majority of interglacial coleopteran faunas are made up of species that are still
living in the British Isles, it is not stratigraphically useful to make crude comparisons of bulk
similarity between them. Rather it is the presence of exotic species in these assemblages
that have the greatest stratigraphical significance in the sense of providing evidence for
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2 1 2 3 5
Carabidae Haliplidae
Carabus cathratus L. Haliplus confines 2
Nebria brevicollis (F.) Steph. group
Notiophilus palustris 1 Haliplus sp. 2?7 | 17 1
(Duft.)
Dyschirius globosus Dytiscidae
(Hbst.) Potamonectes 1
Dyschirius sp. 1 depressus (F.)
Elaphrus riparius (L.) 1 Platambus
Clivina fossor (L.) 1 maculatus(L.)
Trechus secalis (Payk.) 1 Agabus nebulosus 1
Bembidion properans 1 (Forst.)
(Steph.) Colymbetes fuscus (L.) 1 1
Bembidion varium (0l.)
Bembidion gilvipes Glyrinidae
Sturm(Panz.) Orectochilus villosus 1 1 3
Bembidion clarki (Miill.)
(Daws.)
Bembidion Hydraenidae
quadrimaculatum (L.) Hydraena sp. 1 1 2
Bembidion doris Octhebius minimus (F.) 3 2 1 5
(Panz) Octhebius bicolon 2 1
Bembidion Germ.
octomaculatum Serv. Limnebius nitidus 2
Bembidion articulatum (Marsh.)
Bembidion obtusum 1 Limnebius sp. 1 1
serv. Hydrochus elongatus 2
Bembidion aeneum (Schall)
Germ. Helophorus nubilus F. 1 2 1
Patr'(')bus atrorufus 2 Helophorus grandis 1 4
(Strdm) Mliger
Harpalus sp. ! Helophorus ‘aquaticus’ 1 2 1
Poecilus sp. (L.) = aequalis Thoms.
Pterostichus strenuous 1 Helophorus misc. small | 12 3 2 11
(Panz.) spp.
Pterostichus 2
melanarius (L.) Hydrophilidae
Calathus fuscipes 1 Coelostoma orbiculare 2
(Goeze) ()
fr?iigllgcse hal 1 Sphaeridium 1 1 1

phalus (L) bipustulatum F.
é\Lg)O num sexpuntatum Cercyon ustulatus 1 2
- (Preyssl.)
Amara sp. 2 Cercyon 1
Oodes helopioides (F.) melanocephalus (L.)
Syntomus truncatellus 1 Cercyon pygmaeus 1 1
(L) Iliger
Polistichus connexus Hydrobius fuscipes (L.) 1 1
(Fourcr.) Laccobius sp. 1 1
&
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1 3 4
Histeridae Staphylinus sp.
Hister quadrimaculatus Tachyporus
L. chrysomelinus (L.)
Gen. et sp. indet. 1 Tachyporus sp.
Tachinus lignorum (L.)
Silphidae Tachinus subterraneus
Phosphuga atrata L. (L)
Tachinus corticinus 1
Clambidae Grav.
Clambus sp. Ala‘eocharinae Gen. et 1 1
sp. indet.
Orthoperidae Pselaphidae
Corlophus cassidoides 2 ;
(Marsh.) Bryaxis sp. 1
Ptiliidae Cantharidae
Acrotrichis sp. 1 (C;?jtli?ris nigricans
Staphylinidae Elateridae
Olophrum piceum -
(Gyll) Agriotes sp.
Trogophloeus spp. 5 Adelocera murina (L.)
Aploderus sp. 2 Athous cf, 1 !
haemorrhoidalis (F.)
Oxytelus rugosus (F.) 1
gg\f‘elus nitidulus 1 Throscidae
*Oxytelus gibbulus 3 Throscus sp.
Epp.
Oxytelus tetracarinatus Dascillidae
(Block.) Dacillus cervinus (L.)
Oxytelus sp. 2
Platystethus arenarius 1 Dryopidae
(Fourecr.) Helicus substriatus
Platystethus comutus 1 (Mmiill.)
Grav. or deneger Muls. Dryopus sp.
Platystethus nitens 3 Esolus parallepipidus 1
(Sahib.) (Miill.)
*Bledius cribricollis Oulimnius tuberculatus 1
Heer (Miill.) or troglodytes
Stenus spp. 1 (Gyll)
Paederus riparius (L.) Limnius volckman
Lathrobium (Panz.)
angusticolle Boisd. Normandia nitens 1
Lacord. (Mmiill.)
Aechenium depressum Machronychus
(Grav.) quadrituberculatus
Xantholinus sp. Miill.
&
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2 3 5

Georissidae Aphodius erraticus (L.) 1
Georissus crenulatus Aphodius fossor (L.) 1 2
(Rossi) *Aphodius cf 1
Heteroceridae carpetanus Grav.
Heterocerus sp. Aphodius depressus 1

(Kug.)
Dermestidae Aphodius fasciatus 2
Dermestes murinus L. (oL)

Aphodius spp. 5 1 7
Byrrhidae ?IGepﬁz;ulacus villosus
Limnichus pygmaeus L
(Sturm) Heptaulacus sus (Hbst.) 2
Byrrhus sp. ?Ly)ssemus germanus
Porcinolus murinus (F.) -

Chrysomelidae
Nitidulidae

Macroplea
Meligethes aeneus (F.) appendiculate (Panz.)

Donacia dentata 1 1
Cryptophagidae Hoppe.
Atomaria Donacia semicuprea 2 1
mesomelaena (Hbst.) Panz.

Donacia bicolor
Lathridiidae Zschach
Enicmus sp. Donacia sp. 1
Corticaria sp. or Plateumaris affinis 1
Melanophthalma (Kunz.)
Corticarina sp. Lerna sp. 1

Hydrothassa 1
Coccinellidae marginella (L.)
Anisosticta Phyllotreta atra (F.) 1
novemdecimpunctata Phyllotreta sp. 2
(L) Longitarsus sp. 1

Haltica sp. 1
Anobiidae Chaetocnema spp. 1 2 9
Dorcatoma
chrysomelina Sturm Bruchidae

Bruchus rufimanus 1
Anthicidae Boh.
Anthicus antherinus
(L)
Anthicus sp. Scolytidae

Scolytus sp.
Tenebrionidae Xyleborus dryographus 1
Opatrum sabulosum (Ratz.)
(L) Gen. et sp. indet
Scarabaeidae Curculionidae
Aphodius sabuleti Rhynchites sp.
(Panz.)
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1 2 3 4 5 1 2 3 4 5

Apion spp. 6 7 1 10 || Rhynchaenus
Cathormiocerus sp. 1 rufitarsus (Germ.)
oOtiorhynchus ligneus 1 3 10 116 | 93 | 26 | 36 |230
(ol.)
*Stomodes gyrosicollis 1
(Boh.) * indicates species not now living in the British Isles.
Trachyphloeeus sp 1 Sample 1 - 1064B Site 1: Sq J16

- Sample 2 - 2012 Site 2: Sq 132
Strophosoma sp. 1 | sample3- Site2
Barynotus obscurus (F.) 1 1 | 1| Sample4- Site4SqC42 E0.80; N0.80; D63.71-63.78
Sitona Lepidus Gyll. 4 | Sample 5 - summary of initial sample taken in Dix Pit and
Sitona sp. 1 1 published in Briggs et al. 1985
Coniocleonus 2 2
nebulosus (L.)
Cleonus piger (Scop.) 1 | Table 3.4 Coleoptera from the Stanton Harcourt
Notaris scirpi (E.) 1 5 | channel deposits identified by G.R. Coope. The
Notaris acridulus (L) n L1 1 nomenclature and taxonomic order follow that
orthchactes setiger' 1 of Lucht 1987. The numbers in each column and

(Beck) opposite each species indicate the minimum
number of individuals of that species in the sample.

Liparis germanus (L.) 2 1 1
Alophus triguttatis (F.) 1 5 2
Hypera postica (Gyll.) 1 1
Limnobaris pilistriata 1

(Steph.)

Ceutorhynchus erysimi 2
(F)

Ceutorhynchus sp. 1
Rhynchaenus quercus 7 2 1|4

(L)

correlation. Nevertheless, such correlations must always be on probation; their reliability
always subject to the revisions that subsequent discoveries dictate.

The Stanton Harcourt assemblage has two species which Coope considered to be of
stratigraphical significance. Oxytelus gibbulus has a sporadic fossil history in the British
Isles. Tt occurs rarely in Middle Devensian (Weichselian) interstadials (Coope et al. 1961)
and during the latter half of the Ipswichian (Eemian) Interglacial (e.g. at Itteringham and
Coston; Coope unpublished data). However, it is extraordinarily abundant in deposits that
have been attributed to Marine Isotope Stage (MIS) 7 at Upper Strensham, Worcestershire
(de Rouffignac et al. 1995), at Stoke Goldington, Buckinghamshire (Green et al. 1996), and at
Marsworth, Buckinghamshire (Murton et al. 2001). At Stanton Harcourt, Oxytelus gibbulus
is the most abundant recognisable staphylinid species. The second species that may be of
stratigraphical importance is Stomoides gyrosicollis which has, so far, only been found in the
deposits attributed to MIS 7; i.e. at Stoke Goldington (Green et al. 1996) and at Marsworth
(Murton et al. 2001). On the basis of the occurrences of these two exotic beetle species it is
likely that the Stanton Harcourt material is also of MIS 7 age.

71



MAMMOTHS AND NEANDERTHALS IN THE THAMES VALLEY

Hydropsychidae Hydropsyche angustipennis Curtis

Hydropsyche contubernalis McL.
* Hydropsyche cf. bulbifer McL.

Polycentropidae Cymus trimaculatus Curtis

Table 3.5 List of Trichoptera obtained from the
original sedimentary sample at Dix Pit (Coope
in Briggs et al. 1985). All specimens were

Limnephilidae Apatania spp.

Anabolia nervosa Curtis

Halesus sp. disarticulated larval sclerites and no attempt
has been made to indicate their relative
Lepidostomatidae | Lepidostoma hirtaF. abundance.

*indicates species not now living in the British Isles

Coope reiterated this conclusion by maintaining that the Stanton Harcourt insect assemblage
was similar to that from Aveley (MIS 7) and different to those from other interglacials. The
insect fossils from known Hoxnian Interglacial sites in the neighbourhood are very different
and none contain any of the critical species discussed above. These sites include Hoxne
itself, the Woodstone beds near Peterborough, Nechelles near Birmingham and Quinton near
Birmingham (Coope 2001). The same was deemed to be true for Barling (MIS 9).

Vegetation

This is an unusual site in that, apart from the usual sediment samples containing various seeds
and pollen, a great many logs, branches, twigs, leaves and in situ roots were excavated (see,
for example, Figure 2.24 in Chapter 2). Apart from the 250 items of wood that were identified,
abundant pieces of wood of all sizes were excavated and recorded. There were also many hazel
nuts and several acorns (Table 3.6).

The vegetation from Stanton Harcourt is indicative of fully interglacial conditions at the time
of deposition. Some of the wood samples are those of mature deciduous trees indicative of
stable climatic conditions over a long period, although there is nothing distinctive in terms of
assigning the vegetation to a particular interglacial episode. It is now generally accepted that
there have been five major interglacials since the Anglian Glaciation, at MIS 11, 9, 7, 5e and
the Holocene, and many more short term warm climatic events. The presence of deciduous
woodland at Stanton Harcourt supports one of the more major warm periods.

Although from a different interglacial, many of the floral species from the Stanton Harcourt
Channel are the same as those found in sub-stage 111 of the classic Hoxnian, which show a more
maritime influence than some of the more continental species seen during the Ipswichian
(Godwin, 1975). This, together with the presence of oak, beech and hornbeam woodland at
Stanton Harcourt, supports an environment during the early part of the second half of an
interglacial. During the time period of this research, a number of other sites in Britain have
been discovered, or have been re-evaluated, that appear to have characteristic faunal and
floral assemblages indicating a distinct interglacial interval equivalent to MIS 7. These include
Ailstone (Bridgland et al. 1989), Marsworth (Murton et al. 2001), Stoke Goldington (Green et al.
1996), Strensham, (Coope 2001) and West Thurrock (Bridgland 1994). Of these, Marsworth in
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Buckinghamshire is particularly important because MIS 7 interglacial material is separated
from overlying MIS 5e (Ipswichian or Last Interglacial) temperate deposits by periglacial
sediments.

The climatic and environmental implications of the species identified are discussed in

Chapter 6.

Item identified Number
Trees & shrubs
Abies sp. (Fir) seeds, pollen and spores Site 1 (JC) 80
Acer sp. (Maple) seeds (MR) 2

Alnus sp. (Alder)

seeds Site 2; seeds, pollen and spores Site 1

\[9)

2 at Site 2; 10 at Site 1

Betula sp. (Birch) wood (JH); wood at Site 2 (JC) 5 (JH); 1 (JC)
Carpinus sp. (Hornbeam) wood (JH) 78
Cornus sanguinea L. (Dogwood) seeds at Site 2 (JC); wood at Site 2 (RG); seeds 4 (JC); 8 (MR)

(MR)

Corylus sp. (Hazel)

wood (IG)(JH); seeds, pollen and spores at Site
1(JC)

2(16); 1 (H); 5 ()

Corylus avellana L. (Hazel / cobnut) seed (MR) 1

Crataegus sp. (Hawthorn) seed (MR) 1

Fagus silvatica (Beech) wood (JH) 107

Fraxinus excelsior (Ash) wood (IG) 1

Juniperus sp. (Juniper) wood (JH) 2

Pinus sp. (Pine) seeds at Site 2 (JC) 1

Prunus sp. seeds at Site 2 (JC) 6

Prunus spinosa L. (Blackthorn, sloe) seeds at Site 2 (JC); seeds (MR) 3(JC); 1 (MR)

Quercus sp. (0ak) wood (IG) JH) (RG); 3 bud scales and 1 leaf 17 + 710 (IG); 60 (JH); 4
abscission pad (MR); seeds, pollen and spores | (MR); 25 (JC)
({[9)

Rubus sp. (Blackberry) seed (MR) 1

Sambucus nigra L. (Elder) seeds Site 2 (JC) 18

Taxacaeae (Yew) wood (IG) 4

Taxacaeae ? (Conifer probably yew) wood (IG) 5

Salix sp. (Willow) wood (IG) 1 +74 (many twigs)

Herbs and grasses of dry land

Atriplex sp. (Orache) seeds Site 2 (JC) 3
Brassica sp. seeds Site 2 (JC) 3
Calluna (Heather) seeds, pollen and spores at Site 1 (JC) 20
Chenopodium sp. (Goosefoot) seeds Site 2 (JC) 8
Cirsium palustre L. Scop. (Marsh thistle) | seeds Site 2 (JC) 12
Filipendula ulmaria L. (Meadowsweet) seed (MR) 1
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Item identified Number

Gramineae (grasses) pollen, seeds and spores Site 1 (JC) 100
Leontodon autumnalis L. (Autumnal seeds Site 2 (JC) 7
hawkbit)
Lychnis flos-cuculi L. (Ragged robin) seeds Site 2 (JC) 16
Polygonum sp. (Knotweed or knotgrass) | seeds Site 2 (JC) 2
Polygonum cf. lapathifolium (Knotweed) | seeds (MR) 3
Polygonum aviculare (Knotgrass) seed (MR) 1
Ranunculus acris L. (Meadow buttercup), | seeds (JC) 57
repens L. (Creeping buttercup) and
bulbosus L. (Bulbous buttercup)
Ranunculus ranunculus sp. (Buttercup) seed only to subspecies (MR) 1
Scabiosa columbaria L. (Small scabious) | seeds Site 2 (JC) 10
Scleranthus annuus L. (Annual knawel) | seeds Site 2 (JC); leaf abscission pad only to 6 (JC); 5 (MR)

genera (MR)
Silene sp. seeds Site 2 (JC) 1
Solanum dulcamara L. (Bittersweet, seeds Site 2 (JC) 13
Woody nightshade)
Stellaria cf. nemoram (Stitchwort) seeds Site 1 (MR) 3
Heliophytes
Bidens cernua L. (Nodding bur-marigold) | seeds Site 2 (JC) 3
Cladium mariscus(L.) Pohl. (Sedge) seeds Site 2 (JC) 38
Lycopus europaeus L. (Gipsy-wort) seeds Site 2 (JC) 1
Schoenoplectus lacustris (L.) Palla. seeds Site 2 (JC) 15
(Bullrush)
Aquatics
Alisma plantago-aquatica L. (Water seeds Site 2 (JC) 6
plantain)
Chara sp. (Stonewort) seeds Site 2 (JC) 18
Hippuris vulgaris (Mare’s-tail) seeds Site 2 (JC) 1

Potomogeton sp. (Pondweed) possibly
includes P. compressus L. - the Grass
wrack pondweed; Broadleaf pondweed
P. natans L. or Loddon pondweed
-Pnodosus Poiret - latter used to

occur in the Thames in slow flowing
calcareous water

seeds (MR (JC)

4 (MR); 246 (JC)

Ranunculus (Batrachium) sp. (common
water crowfoot/water buttercup)

seed (MR); seeds Site 2 (JC)

20 (MR); 6 (JC)

Sagittaria sagittifolia L. (Arrowhead)

seed Site 2 (JC)

1

Sparganium erectum L. (Branched bur-

reed)

seeds (JC)

10

Zanichellia palustris L. (Horned
pondweed)

seeds (MR) (JC)

3 (MR); 18 (JC)
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Item identified Number

Unclassified

Carex sp. (Sedge) seed Site 2 (JC); seed (MR) check 17 (JC); 1 (MR)

Cyperaceae indet. (Sedge) seed (MR); pollen, seeds, spores Site 1 (JC) 1 (MR); 60 (JC)

Hieracium sp. seeds Site 2 (JC) 2

Hipericum sp. seed Site 2 (JC) 7n

Mentha sp. seeds Site 2 (JC) 6

Moss fragments fragments (MR)

Pteridium (algal cyst) pollen, seeds and spores Site 1 (JC) 15

Rosaceae pollen, seeds and spores Site 1 (JC) 5

Viola sp. seeds Site 2 (JC) 3
Identifications by

Jim Campbell and Mike Field - plant macro-fossils, seeds, spores etc. (JC)
Rowena Gale (RG) - wood at Site 2

John Hather (JH) - wood

Ian Gourlay (IG) - wood

Mark Robinson (MR) - seeds from sample 1069

Table 3.6 Vegetation identified at Stanton Harcourt

Artefacts

A total of 36 artefacts came from the Channel excavations: 11 flint handaxes, four quartzite
handaxes, 11 flint flakes, 4 flint cores, 5 pieces of flint debitage and 1 quartzite flake. They
are described in Chapter 7. As regards their usefulness as a dating tool, as an assemblage,
these artefacts are comparable to other Lower Palaeolithic material of the British late Middle
Pleistocene.
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Chapter 4

The Mammoths

The Stanton Harcourt mammoths represent an exceptional sample of well documented
Mammuthus trogontherii from the MIS 7 interglacial. More than 140 tusks were excavated, 188
molars (many in skulls and mandibles), and nearly 500 post-cranial bones (Tables 4.1-4.5).
Consequently, they have proved invaluable in the reassessment of mammoth evolution in the
Late Middle Pleistocene of Europe (Lister and Scott in press). When first discovered at Stanton
Harcourt, the mammoths were described as the woolly mammoth Mammuthus primigenius
(Buckingham et al. 1996). It was later recognised that these are the remains of a small form of
steppe mammoth Mammuthus trogontherii. Their identification became increasingly significant
to the interpretation of the Stanton Harcourt material, as outlined below.

Mammoth remains have long been known from British Pleistocene sites. The majority, with
their distinctive, high-crowned molars, are of the woolly mammoth Mammuthus primigenius,
frequently associated with indicators for cool or cold climate and the open steppe-like habitat
of late Middle and Late Pleistocene glacial periods. Less common is another mammoth, the
steppe mammoth Mammuthus trogontherii. Occurring in Europe at sites of late Early and
Middle Pleistocene age (although relatively rarely in Britain), these mammoths are generally,
but not exclusively, from interglacial context and associated with evidence for open as well as
woodland habitats. Although it was originally proposed that M. trogontherii in Europe evolved
into M. primigenius in the late Middle Pleistocene, earlier fossils referable to trogontherii
and primigenius have since been recorded in eastern Asia, suggesting that their appearance
in Europe was the result, at least in part, of immigration events rather than purely in situ
evolution (Lister and Sher 2001, 2015).

From the early days of the excavation at Stanton Harcourt, it was evident that the adult
mammoth teeth were small relative to the many mammoth molars being collected by the
author and colleagues from gravel pits in the vicinity. Early 20""C publications had recorded
the existence in Britain of mammoth molars smaller than was regarded as typical for the
woolly mammoth. Of particular importance is the large mid-19*C collection from Ilford,
Essex, where the small size of the mammoth teeth by comparison with woolly mammoth
teeth from other locations was recorded by Hinton (1909-10). Small mammoth teeth were also
reported from gravels of the Upper Thames by Sandford (1925) who commented on thicker
enamel and a reduced number of lamellae (the plates of which each tooth is comprised).
The small mammoth was thereafter variously referred to as of ‘Ilford” type or as an ‘early’
or ‘primitive’ form of M. primigenius. Accordingly, in the initial publication on the Stanton
Harcourt excavation, the mammoths were described as M. primigenius (Buckingham et al.
1996). However, a curious anomaly was noted at the time: that although the large vertebrate
fauna from the site was dominated by woolly mammoth, all other biological material from the
site indicated fully interglacial conditions.

The excavations were underway at a particularly significant time in palaeoclimatic studies.
As discussed in Chapter 1, a revision of the Pleistocene glacial-interglacial sequence in the
late 1980s/early 1990s resulted in the recognition of a ‘new’ interglacial equated with Marine
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Isotope Stage 7 (MIS 7). A combination of data on Thames terrace stratigraphy, AAR dates,
and abundant interglacial faunal and floral remains from the excavation, placed the Stanton
Harcourt Channel deposits within MIS 7 (Chapters 3 and 6). Concurrently, the evidence
for an additional interglacial, enabled Quaternary specialists to reassess the stratigraphic
relationship of many British fossil vertebrate assemblages. It was of particular relevance to
the interpretation of Stanton Harcourt when it transpired that the small ‘Iiford’ mammoth
tended to characterise many assemblages also attributed to MIS 7 and that it might even be
considered as a ‘marker’ species for the interglacial (Schreve 1997). Of even greater import
was the conclusion reached by Lister & Sher (2001) that, in terms of the plate number of
the last molars, the mammoths from Ilford were statistically indistinguishable from typical
M. trogontherii of the early Middle Pleistocene. The ‘liford” mammoth was thus considered
by Lister and Sher to be of ‘trogontherioid’ molar form, even if very much smaller in size
than early Middle Pleistocene M. trogontherii. The re-assignment of the Stanton Harcourt
mammoths from M. primigenius to M. trogontherii was compatible with the rest of the biological
data which described a fully interglacial environment at the site. Thus, the anomaly of woolly
mammoth in this habitat could be explained (Scott 2001).

Mammoth is present at 23 of the 28 British sites now referred to MIS 7 (Scott in prep.). Although
their dentition is trogontherioid and they are characteristically small by comparison with
typical M. primigenius or with M. trogontherii of earlier interglacials, recent analysis indicates
that the MIS 7 mammoths are not homogenous and that the term ‘liford mammoth’ is
therefore no longer appropriate (Lister and Scott in press). Of particular interest with regard
to Stanton Harcourt, is that the Ilford mammoths are considered to be of mid-MIS 7 age and
less advanced dentally than those from Stanton Harcourt which, on independent evidence, is
believed to date to the end of MIS 7. All discussion on the evolutionary status of the small MIS
7 mammoths has thus far focussed on the dentition. No estimates have been made of their
overall size (shoulder height) on the basis of post-cranial remains. These are far less numerous
and less well preserved than molars but a study of the post-cranial remains from Stanton
Harcourt and other British MIS 7 sites serves to show that, indeed, the late Middle Pleistocene
steppe mammoth was smaller than the woolly mammoth and considerably smaller than the
ancestral steppe mammoth (Scott and Lister in press). These findings are discussed further
in this chapter.

SITE REF ELEMENT | TOOTH | L/R PART LAWS AEY COMMENT
1 2 DENT M3 R co
1 11 DENT M3 R co XIX 32
1 12 DENT dr3 L co \% 3 dp3 (with dp4 SH1-13);
associated maxillary
fragments
1 13 DENT dr4 L co \% 3 dp4 (with dp3 SH1-12);
associated maxillary
fragments
1 55 DENT M2 R co XV 24
1 70 DENT FR 4 posterior lamellae
1 87 DENT dpr4 R co VII 6
1 91 DENT M1 L co XII 18
1 108 DENT M3 R co XXVI 49
<&
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SITE REF ELEMENT | TOOTH | L/R PART LAWS AEY COMMENT
1 109 DENT M3 L co XXII 39
1 111 DENT FR 1 lamella
1 119 DENT M3 R co XIX.5 32
1 151 DENT M3 L co XXVIII 55
1 158 DENT M2 L co XV 24
1 171 DENT M3 R co XIX 57
1 189 DENT M3 L co XX 34
1 196 DENT M3 L co XXVIII 55
1 222 DENT M3 R co XXVI 49
1 223 DENT M3 L co XX 34
1 229 DENT M3 R co XXII 39 tooth in skull SH1-241
1 230 DENT M3 L co XXII 39 tooth in skull SH1-241
1 292 DENT M3 R co XXI 36
1 310 DENT M3 L co XXVI 49
1 335 DENT M1 L ANT 3 lamellae
1 378 DENT M3 L POST XXII 43
1 403 DENT M2 L co XVII 28
1 241 MXD M3 L+R co XXII 39 M3s: SH1-229 and SH1-230
1 242 MXD M3 L co XXVIII 55 tooth in collapsed skull
2 33 DENT M2 R co XVII 28
3 9 DENT | M2/M3 | L PART
3 16 DENT M3 R co XXVI 49
4 4 DENT M2 L co XVII 28
4 7 DENT | dP4/M1| L POST
4 19 DENT M3 R HALF XXII 39
4 26 DENT M3 R co XXIV 45
4 27 DENT ? HALF
4 67 DENT M3 R co XXII 39
4 72 DENT M3 R co XXIX 57 deformed
4 89 DENT M3 L co XXII 39
4 94 DENT M3 L co XVIII 30
4 99 DENT M3 R POST XXIV 45
4 106 DENT M3 L co XXX 60
4 124 MXD ? R co molar+skull in fibreglass
4 141 DENT FR
5 5 DENT M2 ? PART
5 13 DENT M3 L co XXIV 45
5 21 DENT L co
5 58 DENT M2 L co
5 59 DENT M2 L co XIX 32
5 62 DENT M3 L co XXVI 49
5 69 DENT FR
5 70 DENT M2 R co XVII 28
5 71 DENT M3 R co XXIV 45
6 21 DENT M2 L co XVII 28
6 32 DENT dpr4 L co \ 3 8 plates in wear
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SITE REF ELEMENT | TOOTH | L/R PART LAWS AEY COMMENT
6 37 DENT POST
6 59 DENT PART 1 lamella
6 66 DENT M3 L CcO XVvII 28
6 80 DENT no data; maybe not
retrieved
6 90 DENT M3 L CcO XXII 39
6 91 DENT dpr4 R Cco \Y% 2 12 lamellae and talon; 4
lamellae in wear
6 100 DENT M3 L CcO XXIX 57
6 119 DENT M3 R PART XXIIT 43
6 126 DENT M3 L CcO XIX 32
6 131 DENT M3 L CcO XIX 32
6 134 DENT FRS 4 posterior lamellae
6 138 DENT ™3 | L co ? fragmentary
6 142 DENT M1/M2 co XVIII/XIV 30 or
22
6 154 DENT M3 L CcO XXIIT 43
6 155 DENT M3 CcO XXI 36
194 DENT M2/M3 HALF XII/XIX 18 or
32
6 205 DENT | M1/M2 | L HALF | VII/XII 28 or
18
6 211 DENT M3 R CcO XXIX 57
6 239 DENT M1/M2 | L ANT
6 241 DENT M3 R ANT XX 34
6 262 DENT M2 L CcO XVI 26
6 267 DENT M3 L CcO XXII 39
6 279 DENT M1/M2 | L PART | mw plate formula -9X
6 290 DENT M3 R CcO XXIIT 43
6 302 DENT M3 L CcO XXIIT 43
6 174 MXD dr4 L PART IX/X 10 or
13
7 27 DENT M3 L co XIX 32 20 lamellae + talon; 7
lamellae in wear
7 30 DENT M3 L PART XXVII/XVIII
7 45 DENT M3 L CcO XXII 39
7 103 DENT M3 L CcO XXV 47
7 122 DENT M3 R CcO XXIIT 43
7 176 DENT M3 L POST XXII 43 posterior section
7 177 DENT M3 L CcO XXIIT 43
7 185 DENT | M1/M2 | R ANT 7 lamellae
7 214 DENT M1/M2 | ? ANT + 6 lamellae, very
fragmentary
7 220 DENT M3 L co XXV 47
7 235 DENT M3 R POST 8 lamellae
7 238 DENT M3 R co XXVII 53
7 240 DENT | M1/M2 | L co XII/XVIII 18 or
30
&
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SITE REF ELEMENT | TOOTH | L/R PART LAWS AEY COMMENT
7 249 DENT M3 L co XXII 43
7 253 DENT M2 L co XV 24
7 284 DENT M3 R co XXVII 53
7 286 DENT M3 L co XXVIII 55
7 7 MXD M2+M3 | L+R co XIII 20
7 37 MXD dpr4 L+R | CO VIII 8 skull crushed and collapsed
8 22 DENT M3 R co XXII 43
14 43 DENT M3 R co XXII 43
14 44 DENT M1 L co IX 10
14 45 DENT M1 R co XII 18
15 36 MXD M2+M3 | L+R | CO XX 34 excellent condition
14 47 DENT M3 R co XXII 39
14 51 DENT dpr4 R co VI 4
15 2 DENT M3 R co XXI 36
15 13 DENT M3 L co XXII 43
1 397 DENT co no data; stolen
1 136 DENT FRS 6 lamellae, fragmentary
1 353 DENT FRS
1 405 DENT FR
1 411 DENT FRS
1 412 DENT FRS 2 lamellae
2 36 DENT FR
4 71 DENT FR
4 79 DENT FR
4 81 DENT PART
4 122 DENT FRS
5 2 DENT co
5 53 DENT FRS
5 77 DENT
6 157 DENT FR
6 160 DENT FRS
7 173 DENT FR 2 lamellae
7 189 DENT FRS 2 tooth fragments
8 12 DENT FR
Key:
DENT dentition/tooth
MXD macxilla with dentition
co complete
FR/S fragment(s) Table 4.1 All mammoth upper dentitio.n from Stanton
ANT anterior section of tooth Harcourt..Th'e Faws categories and the estlmated age'at death
) ) of the individual represented (AEY) are discussed in the
POST posterior section of tooth

Chapter 4.

80



THE MAMMOTHS

SITE REF ELEMENT PART L/R SITE REF ELEMENT PART L/R
1 6 CRA FR 1 168 LAC co R
1 86 CRA FR 7 43 NAS FR
1 113 CRA CH 1 249 occ co
1 162 CRA+PMX SECT 1 278 occC FR L
1 188 CRA FR 6 27 ocC FR L
1 198 CRA FR 1 379 occC R L+R
1 242 CRA Cco 6 235 occC PART L+R
1 287 CRA FRS 8 70 occC CH
1 330 CRA CH 1 64 occC FR
1 366 CRA FRS 1 178 PMX FR
1 368 CRA FR 1 190 PMX FR
2 14 CRA FR 2 32 PMX FRS
2 60 CRA R 4 69 PMX R
2 62 CRA FR 4 90 PMX R
4 59 CRA FRS 7 81 PMX FR
4 98 CRA CH 7 86 PMX CH
4 103 CRA FR 7 104 PMX FRS
4 115 CRA FR 7 218 PMX SECT
5 54 CRA FR 7 294 PMX CH
6 1 CRA FR 14 25 PMX CHS
6 44 CRA FR 4 111 PMX PART
6 255 CRA FRS 6 189 PMX FR
7 35 CRA FR 7 57 PMX FR
7 65 CRA FR 5 37 ZYG FR
7 78 CRA FR 1 149 ZYG Cco
7 201 CRA FR 4 97 ZYG co
7 297 CRA FR 6 93 ZYG co
1 346 CRA FR 7 272 ZYG CH
4 124 CRA Cco
KEY:
CRA - unspecified cranial ZYG - zygomatic
LAC - lacrymal FR/S - fragment(s)
NAS - nasal OCC - occipital
PMX - premaxilla CH - chunk/large part

CO - complete or nearly so  SECT - section/large part

Table 4.2 Mammoth cranial remains without dentition
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SITE | REF ELEMENT |TOOTH| L/R | PART LAWS AEY COMMENT
1 80 DENT dp4 R Co VIII 8
1 232 DENT m3 Cco XXIIT 43
1 268 | DENT dp4/m1| L ANT | worn anterior small tooth; plate
formula X4
1 269 | DENT ml L ANT | unworn <6 plate formula X3-
1 365 | DENT m3 L Cco XXVI 49
1 367 | DENT dp4/m1i| - PART plate formula -4-
2 34 DENT m3 R Cco XIX 32
2 50 DENT m3 R co XXV 47
4 18 DENT m3 L Cco XXV 47
4 52 | DENT ml L ANT | unworn <6 plate formula X5-
4 140 | DENT m3 R co XIX 32
5 26 | DENT ml/m2| R ANT unworn
5 75 DENT m3 L co XXI 36
6 4 DENT m3 R Cco XXV 47
6 101 | DENT m3 R Cco XXVII 53
6 152 DENT m2 R Cco XV 24
6 153 | DENT m3 R Cco XVIII 30
6 186 | DENT m3 R Cco XX 34
6 238 | DENT ma2 L Cco XIII 20
6 240 | DENT m3 R HALF XXI 36
6 242 | DENT m2 L Cco XIX 32
6 268 | DENT m2/m3| R HALF | not possible
7 10 DENT m3 R Cco XXVII 53
7 23 | DENT ml/m2| L ANT | unworn plate formula X7-
7 96 DENT m3 R Cco XXII 43
7 128 | DENT ml/m2| L co X 13
7 244 | DENT m3 R Cco XXIII 43
7 257 | DENT m3 R POST | XXV 47
7 303 | DENT m3 R PART | not possible
12 1 DENT m3 R Cco XXHI 43
14 29 DENT m3 L Cco XIX 32
14 30 DENT HALF
15 6 | DENT m3 L co XXVI/XXVII | 49/53
15 26 DENT m3 L Cco XXVIII 55
15 27 | DENT m2 L PART | worn plate formula -7-
15 37 DENT m3 R Cco XXVI 49
15 41 | DENT m2/m3| L PART | unworn plate formula -5-
15 53 | DENT dp4/m1| R POST
15 54 DENT m3 R PART | mw
1 22 MND m3 L Cco XXVI 49
1 180 | MND m3 L+R Cco XXV 47
1 237 | MND m3 L+R Cco XXII 43
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SITE | REF ELEMENT |TOOTH| L/R | PART LAWS AEY COMMENT

1 239 | MND m3 L+R | CO XXVII 53 complete mandible, L+R mé6

2 12 | MND ml L+R | CO symphysis unfused; sockets for
dp4; mls in situ

3 20 MND ml+m2| L Co XV 24

4 1 MND m3 L+R | CO XXVI 49 needs repair

4 37 | MND m3 L+R co mandible with L+R mé; stolen

4 95 MND m3 L+R Co XXVI.5

6 22 MND m3 L Cco XXIV 45

6 123 | MND m3 L+R Co XXII 43

6 168 MND m3 L Cco XXIIT 43

6 233 | MND dp3 L+R | CO /v 1-2 | R dp2+dp4 erupting; L dp3(s),
dp4 erupting

6 253 | MND m2+m3| L+R CO XXII 39

6 281 MND m3 L PART XXIIT 43

7 1 MND m3 L+R Cco XXII +HALF 41

7 54 MND m3 L co XXVII 53

7 203 | MND m3 L+R Cco XXVI 49

7 256 | MND m3 R PART | XXV 47

7 259 | MND m3 L PART | XXII 39

7 289 | MND m3 R Co XIX 32 mandible very fragmented

7 310 | MND CH

8 45 | MND dp4 R co v/v 2-3

1 24 | MNO SYM symphysis, weathered

1 101 | MNO L+R co fair condition; also part R. asc.
ramus

1 103 | MNO L+R SYM

1 199 | MNO L CH large part

1 207 | MNO SYM symphysis, very eroded

1 256 | MNO L co symphysis and  mandible
?deformed

1 298 | MNO CHS two weathered chunks

1 325 | MNO L+R | PART fair condition; possibly male

1 350 | MNO L+R | PART part left side, complete right.
Poor condition

2 35 MNO R CH chunk mandible, no dentition

4 16 | MNO R co Some of left side, most of right

4 20 | MNO FR fragment juvenile symphysis

5 4 MNO L FR ascending ramus

5 22 | MNO L FR part of SH5-21

5 35 MNO FRS

5 38 | MNO L+R co needs repair; weathered; male

5 78 MNO FRS

6 17 | MNO SYM symphysis + part L. mandible;
machine damage
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SITE | REF ELEMENT |TOOTH| L/R | PART LAWS AEY COMMENT
6 60 | MNO SYM juvenile symphysis and part
right mandible
6 139 | MNO R PART very juvenile  symphysis,
probably neonatal
6 147 | MNO CH
6 149 | MNO SYM symphysis,  sockets  for
dentition;?male
6 150 | MNO SYM symphysis
6 180 | MNO L+R | CO symphysis: asc. rami broken
6 224 MNO FRS
7 29 MNO SYM
7 49 MNO SYM
7 51 | MNO SYM part of SH7-52 and SH7-54
(now MND SH7-54)
7 52 | MNO L CH part of SH7-51 and SH7-54
(now MND SH7-54)
7 94 MNO FR
7 147 | MNO SYM symphysis; mandible very
weathered
7 171 | MNO SYM very weathered and machine
damage
7 231 | MNO R CH lingual ramus
7 253 | MNO FRS
7 258 | MNO CH
7 289 | MNO SYM weathered, machine damage
7 309 | MNO Cco
7 33 | MNO CH mandible fragment; ? part of
SH7-1
7 132 | MNO CH mandible fragment
8 75 MNO CH
14 49 MNO CH
15 8 MNO FRS
15 28 | MNO L PART broken; 2 chunks
15 35 MNO FR part ramus
15 43 | MNO SYM symphysis looks like male
15 52 MNO CHS
Key:
DENT  dentition/tooth Table 4.3 All mammoth isolated lower dentition and
MND mandible with dentition mandibles (with or without dentition). The Laws categories
MNO mandible without dentition and the estimated age at death of the individual represented
SYM mandibular symphysis (AEY) are discussed in the Chapter 4.
co complete
CH/S chunk/ large part(s)
FR/S fragment(s)
ANT anterior section of tooth
POST posterior section of tooth
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Complete or virtually complete

85

Estimated to have been complete but damaged by machines

15

Estimated to have been complete but one end destroyed by overlying MIS 6 gravels | 3

Large section, one or both ends missing 42
Many fragments of one disintegrated tusk 15
Isolated tusk fragments 26
Table 4.4 Mammoth tusks at Stanton Harcourt
SITE NO Original Outside Inside Proximal COMMENT
state curvature | curvature diameter
poor condition, tip damaged (c.10
1 16 Cco 80 (e.90) 70 (e80) 6 cm missing)
1 18 co >110 18 very poor condition; destroyed
very poor condition; visible as a
1 19 Cco >50 >12 trace; destroyed
1 25 co 174 150 16 fair condition; distal damaged
1 37 co 202 167 17 distal damaged
very near surface; prox. end scraped
1 38 co >203 >180 13 away by machines
1 39 co 185 174 7 complete but very fragile
1 43 co >180 11,5 destroyed in flood
1 52 Co 220 197 13 good condition; destroyed in flood
1 60 co 270 225 15 excellent condition
1 88 Co 200 150 el7 fragile; destroyed
1 105 co 236 155 19
1 125 Cco 130 (e140) €93 10 excellent condition; distal damaged
slender tusk, part of SH1/139: split
1 138 Co >28 5 by ice wedge cast
1 139 co central and distal end of SH1/138
1 159 co >65 15 complete but crushed
excellent condition; accidentally
1 170 co 185 115 10 destroyed
1 172 Cco 200 130 el5 complete; damaged distal end
1 179 co 147 105 7 excellent condition; juvenile
1 201 Cco €180 €160 17 very fragile; destroyed
1 226 Cco 138 94 12
1 244 Cco 81 68 6 complete; juvenile
1 247 Cco 125 100 12 fair condition,; distal damaged
1 248 Cco 210 170 11 fair condition,; distal damaged
1 251 co 265 75 18 very curved large tusk; destroyed
1 264 co 95 9 most of tusk; distal missing
poor condition: crushed, distal
1 285 Cco >130 el4 missing
1 316 co €250 el40 el9 large tusk, distal crushed
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SITE NO Original Outside Inside P?oximal COMMENT
state curvature curvature diameter
hit in trench; estimated complete;
1 331 co >110 17 destroyed
1 351 Co 250 170 16 fragile; crushed; destroyed
prox. end cut through by ice wedge
1 17 CO 165 155 15 cast
1 34 FR
1 45 FR
1 46 FR
1 69 FR distal end
1 205 FR crushed section
1 220 FR
1 329 FR
1 363 FR
1 414 FRGS shattered tusk section
1 228 FRS
1 361 FRS
hit by quarry machine; fair
1 1 SECT >35 12 condition
1 120 SECT >12 crushed section
1 133 SECT very crushed
shattered section; seems damaged
1 135 SECT by MIS6 gravel
1 202 SECT >73 14 fragile; destroyed
1 225 SECT >55 12 crushed section; destroyed
1 309 SECT >30 12.5
1 364 SECT >20 6 juvenile; distal end
complete but destroyed in trench
2 13 CO €130 15 excavation
2 22 Co ell5 13 under tusk SH2-13; destroyed
2 25 Co €63 4 juvenile
3 7 FRS
complete but destroyed in trench
4 6 CO >88 12 excavation
4 13 co €220 €80 16 good condition; damaged distal
4 35 Cco 235 16
4 46 co >86 11 fragile; destroyed
4 47 co >100 el4
4 53 co juvenile; damaged
4 64 Co shattered trace of complete tusk
estimate complete; destroyed in
4 139 (¢¢) el4 trench cutting
4 34 FR
4 61 FR
4 145 FR
4 100 FRS
4 25 SECT
4 40 SECT >10 >3
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SITE NO Original Outside Inside PFoximal COMMENT
state curvature curvature diameter
4 41 SECT
partial tusk damaged in trench
4 87 SECT >50 excavation
4 88 SECT >50 9
4 130 SECT
5 10 Cco >170 c.15
5 12 co 64 7 juvenile
5 24 Co fragile; destroyed in trench cutting
5 34 Cco
complete but destroyed in trench
5 39 Cco 165 132 14 excavation
5 42 Co e85 e75 7 juvenile; fragile; distal missing
virtually complete; damaged by
5 43 Cco 125 90 8 machine
5 82 co 70 7 juvenile
5 72 FR
5 23 FRS
5 3 SECT >90
6 7 Cco 130 107 8
6 13 Co 180 (€200) | e135 16 complete; damaged distal
6 114 Cco 170 115 16
6 118 co complete; crushed
6 128 Cco €180 el55 16 complete; damaged distal
6 144 Cco 250 18 excellent condition
6 167 Cco 235 12
6 181 Co >100
6 199 Cco e140 e80 el2
juvenile; distal end destroyed by
digger; ancient break at proximal
246 Cco >55 42 6.5 end
260 Cco >>80 el0 complete tusk cut through by trench
266 Cco 130 85 12 destroyed in trench cutting
crushed in antiquity, tip damaged;
6 269 Cco 190 (e200) €97 15 destroyed
slender tusk, fragile and both ends
6 270 co >110 el0 damaged; destroyed
damaged tip; tusk very weathered in
6 273 co 245 (e255) 150 17 antiquity
6 277 co 138 (e150) 98 17 poor condition; destroyed
6 45 FR
6 64 FR
6 95 FR
6 104 FR
6 107 FR
6 109 FR
6 120 FR
6 193 FR
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SITE NO Original Outside Inside P?oximal COMMENT
state curvature curvature diameter
6 258 FR
6 54 FRS
6 203 FRS
6 210 FRS
6 108 SECT >40 >5 destroyed in trench excavation
6 110 SECT
6 115 SECT
6 117 SECT
6 135 SECT destroyed in trench cutting
6 207 SECT >48 10
6 256 SECT >25 7 juvenile; fragile section; destroyed
6 265 SECT
6 296 SECT destroyed in trench cutting
6 304 SECT 17 3.5 poor condition
7 15 co >85 >74 11 juvenile; fragile
7 22 Co 158 (e168) 13 poor condition
7 28 Cco >140 12 poor condition
complete slender tusk; destroyed by
7 46 Cco 140 8 machine
7 75 Cco 230 >15
7 80 co 155 (e160) el7
7 97 co 160 (e175) distorted poor condition
7 99 co €170 el6 slightly flattened
7 102 Cco 85 (e95) 9 juvenile; damaged
estimate complete; destroyed in
7 142 co >150 el5 trench cutting
7 237 Co 130 115 17 proximal missing
very circular tusk; crushed prox.
7 241 Cco 210 (e235) 77 24 (e17) end. ? paired with 7/242
estimate complete; destroyed in
7 242 Co >>58 16 trench cutting
7 250 co 128 95 9 fragile; distorted; destroyed
7 266 Cco 235 (e245) 105 16 distal end crushed and missing
7 267 [¢¢) 175 145 13 excellent condition
7 268 co 210 170 14 excellent condition; distal crushed
complete; both ends destroyed in
7 269 co 120 13 trench cutting
7 270 co 197 170 13
7 271 Cco €120 el05 15,5
7 276 co 275 250 18
7 277 co ? 226 el6
7 280 co 155 (e175) | e120 15
7 282 co 122 (e132) | 105 10
7 307 Cco 195 100 15
7 36 FR
7 91 FR
7 92 FR
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SITE NO Original Outside Inside PFoximal COMMENT
state curvature curvature diameter
7 93 FR
7 154 FR
7 300 FR
7 120 FRS
7 175 FRS
7 179 FRS
7 58 SECT >>40 el2 distal section; destroyed
7 63 SECT 12
7 111 SECT >40 8
7 149 SECT >57 10 juvenile; section of tusk
7 153 SECT >85 15
7 243 SECT >31 6 very young tusk, cut off by trench
both ends removed by overlying
7 265 SECT >>60 12 gravel or machine
7 278 SECT >>55 15
7 279 SECT >>25 10
8 9 Cco 128 122 * juvenile; fragile
8 35 Cco 165* 145* 15 both ends damaged
8 61 co 140* 120* 8 poor condition
very fragmentary and east end
8 63 co 140 (e160) | e110 el4 removed by MIS6 gravel
Prox. end slightly damaged, distal
65 co 125 (e150) el10 el4 end missing c. 15cm
37 SECT >10 1
11 1 FR 11
14 14 co 215 170 el6 distorted and crushed
tip missing in antiquity; estimate
14 34 Cco €170 15 length = 170cm
14 48 FRGS
14 7 FRS
14 1 SECT >>60 12
14 4 SECT >>80 17
14 20 SECT
14 ? SECT
15 1 co 215 113 16 large tusk; excellent condition
15 16 co 190 106 15 fair condition
15 5 FR juvenile
15 10 FR
15 12 FR
15 4 SECT >>25 8 distal end
15 11 SECT >60 el2
15 14 SECT poor condition; destroyed
15 40 SECT >>120 14 crushed distal section
poor condition; destroyed in trench
15 24 SECT cutting

Table 4.5 Tusks and fragments recorded at Stanton Harcourt (measurements in cm)
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The compostion of the mammoth assemblage

The fact that such a large number of skulls, tusks, teeth and bones were recovered from fluvial
deposits raises a number of questions.

e To what extent are they contemporaneous with one another and with the remains of
the other faunal and floral material excavated?

o What factors might have affected the differential preservation of cranial vs post-cranial
elements?

e How closely might the composition of the assemblage resemble the population(s) from
which they derived?

e How did they come to be incorporated into the river sediments?

The question of the relative contemporaneity of the excavated fauna and flora is discussed in
Chapter 2. It is concluded that the deposits show no evidence for a single flood event bringing
all the items together, but that they represent a gradual accumulation under fully interglacial
conditions. While there is some evidence for variation in the rate of water flow, perhaps
indicative of seasonal rainfall, there is no evidence for significant climatic or environmental
change during the timespan of the channel deposits.

The Stanton Harcourt mammoths may thus be regarded as a fairly homogenous assemblage
for the purpose of discussing how they occur in these river deposits and what they signify in
terms of mammoth populations in the Upper Thames region in the late Middle Pleistocene.
In the analysis of fossil material, the use of the terms ‘sample’, ‘assemblage’ and ‘population’
can have different connotations. This is due to the fact that, in most instances, the fossil
assemblage is the end result of a series of processes and is unlikely to resemble the original
animal population(s) from which it was derived. Klein and Cruz-Uribe (1984) summarise the
stages through which a fossil fauna is likely to have passed:

1. The life assemblage - the community of live animals in their ‘natural’ proportions
The death assemblage - the carcasses of animals available to predators or any other
agent of bone accumulation

3. The deposited assemblage - the carcasses or portions of carcasses that come to rest at
asite

4. The fossil assemblage - the animal remains that survive until excavation or collection
many millennia after deposition

5. Thesample collection - that part of the fossil assemblage that is excavated or collected

Except in rare instances, at each stage from the death assemblage to the fossil assemblage
there is a successive loss of elements. The nature and degree of this loss will be determined
by one or more of a variety of post-depositional factors: destruction of bones at the death site
or their transport away from it by predators, damage to surface bones caused by exposure to
the elements, the speed with which some bones become buried and preserved, and the effect
of water. The greater the time that elapses between the deposited assemblage and the fossil
assemblage, the greater the likelihood that one or more of the post-depositional processes
will be repeated.
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Before considering the processes that might have been involved in the transition from
mammoths on the landscape to excavated remains in the channel, we discuss the
representation of the various skeletal elements in Stanton Harcourt mammoth assemblage.

The total assemblage of all mammoth remains from the excavation is summarised in Figure
4.1, 1t is clear that there are far more teeth and tusks than parts of the post-cranial skeleton,
the reasons for which are discussed below.

Dental and cranial remains

In mammoths, as in elephants, six molariform teeth form successively in each jaw during
the life of the animal. They are recognised as three ‘deciduous’ molars followed by three
‘permanent’ molars. The upper molars are referred to as dP2-4 and M1-3 and the lower molars
as dp2-dp4 and m1-3.

All cranial and dental remains are presented in Tables 4.1- 4.5 as follows:

Table 4.1 includes all upper dentition whether isolated or in skulls.

Table 4.2 lists additional cranial material without dentition

Table 4.3 includes all mandibles with or without dentition

Table 4.4 summarises the representation of complete vs. partial tusks and tusk
fragments

Table 4.5 lists all tusks, their measurements and other data

Figure 4.1 Skeletal remains of mammoth from Stanton Harcourt. Numbers represent individual
specimens (NISP) rather than the number of mammoths (MNI)
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Figure 4.2 Diagrams of a mammoth skull and mandible from the side and a skull from the front

Figure 4.3 Frontal and nasal of partial mammoth skull SH1-242. Although the occipital region of this
skull was missing, this skull has one premaxilla, the palate, and part of the left maxilla with M3.
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Skulls

There were no complete skulls, although there were seven partial skulls. The frontal/parietal
area of a mammoth is comprised of a relatively thin bone cortex encasing a network of
delicate bone tissue creating air filled sinus cavities (Figure 4.2). This region is relatively easily
damaged but, in one specimen, it is more or less complete (Figure 4.3).

Most of the partial skulls comprise the maxillae with dentition (Figure 4.4). The
premaxillae - the fairly thick tube-like structures that form the sockets for the tusks - are
incomplete in most specimens. These would probably have broken away from the skulls as
the tusks became detached. A similar pattern of preservation was observed for the many
mammoth skulls at La Cotte de St Brelade, Jersey (Scott 1986).

Upper dentition

Apart from the dentition in skulls, there are 100 isolated upper teeth, the majority of which
are complete. Being heavy, they probably became embedded in the sediments reasonably
quickly and were thus protected. Most are quite well preserved, and a number have intact
roots suggesting that they were still in skulls when they became part of the river deposit and
these disintegrated later (Figure 4.5). Others have suffered damage as the result of weathering
or fluvial action. This is most evident as complete teeth with the roots broken off (Figure 4.6).

Figure 4.4 Mammoth skull SH15-36 with palate facing upwards showing left and
right M2s and M3s in situ
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Figure 4.5 Mammoth upper molars showing little damage to the fragile roots. SH6-21: L M2;
SH14-45: R M1; SH7-238: R M3; SH7-220: L M3

Mandibles and lower dentition

There are 64 complete and partial mandibles (Table 4.3). Mammoth molars are heavy and
the mandibular bone each side of them is surprisingly thin. Thus, the occurrence of so many
mandibles at Stanton Harcourt with dentition suggests relatively little post-depositional
movement of these specimens.

A mammoth mandible comprises three principal parts: the ascending ramus, the main body
of the mandible (corpus) and the mandibular symphysis (Figure 4.7). At Stanton Harcourt, the
majority of mandibles were found with the occlusal surface of the molars uppermost (as in
Figure 4.8). In such a position, in a fluvial environment, the ascending ramus is likely to be the
most susceptible to damage and is missing in almost all the Stanton Harcourt specimens. Some
of the otherwise complete mandibles with teeth were sufficiently weathered (cracked and
exfoliated surfaces) when excavated as to suggest that they may have lain on the riverbank
for some time before becoming incorporated into the river sediments. However, the surface
condition of many is good indicating that they entered the water fairly soon after the death
of the individual mammoths.
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Figure 4.6 Mammoth upper molars in fair condition but having lost their roots. SH1-223:L M3;
SH4-89: L M3; SH7-27: L M3; SH6-126: L M3

There are 22 mandibles with dentition, 13 of which have both right and left teeth in situ. These
tend to be in a good state of preservation. Other mandibles, however, have evidently undergone
more turbulence and incurred more damage. There are 38 isolated lower molars that have
broken out of the body of the mandibles. The majority of the teeth, being heavy, seem to have
been buried relatively soon after the break-up of the mandible and have preserved well with
very little damage to the delicate roots (Figure 4.9). Once the mandible had broken and the
teeth were lost, the surviving section of the mandible (mainly the mandibular symphysis)
would have been more vulnerable to damage by weathering, trampling, and water transport.
There are 18 of these, a few of which have survived reasonably intact, but the majority are
damaged, weathered and/or water rolled (Figure 4.10) and there are many mandibular
fragments.
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condyle

ascending
ramus

/

mandibular
symphysis

Figure 4.7 Diagram
showing parts of
mammoth mandible

corpus

Figure 4.8 Three mammoth mandibles with
dentition in different stages of eruption and
wear. For estimated age at death (AEY) see

Chapter 4. SH6-233 with Rdp3 in medium wear
and L+R dp4 in crypt - AEY 1-2 years. SH6-253

with L+R m2 (worn) and L+R m3 in medium
wear - AEY 39 years. SH1-237 with L+R m3
(worn) - AEY 43 years
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Figure 4.9 Mammoth lower teeth showing relatively undamaged roots. SH1/365: L m3; SH7/10: R m3;
SH7/54: L m3; SH2-50: Rm3

Tusks

The excavations revealed an extraordinary accumulation of more than 100 complete or
virtually complete tusks. Additionally, there were more than 40 sections of tusk ranging in
length from 20 - 200cm (Figure 4.11; Tables 4.4 and 4.5). The density with which they occurred
across the site may be seen for example in Chapter 2 Figure 2.

An elephant or mammoth tusk is comprised of a series of layers reminiscent of a sliced
onion when seen in section. These layers of ivory (dentine) exfoliate rapidly and the tusks
disintegrate more quickly than the postcranial bones (Haynes 2006). Following the death of
an elephant, once the tusks are exposed to the elements, they are vulnerable to two agents
of destruction: weathering and trampling. Animals frequently return to easily accessible
banks of rivers to drink and thus the bones of animals that died at these locations will become
trampled. Tusks are noted to be particularly vulnerable. For example, of 200 elephant bones
and tusks around a water source in Zimbabwe Haynes (op. cit.) records that all the tusks (26)
were broken but only a third of the long bones.
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Figure 4.10 Mammoth mandibles without dentition illustrating two types of post-
depositional preservation. In the top two rows SH1-101, SH1-103, SH1-325 and SH6-149
have lost molars but have distinct morphological features and sharp-edged breaks. These
probably underwent little movement in the water after deposition. In the lower two rows
SH1-24, SH1/207, SH7-147 and SH7/289 have rounded contours and show significant
weathering and/or fluvial damage
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n=142

Complete or virtually complete when discovered

Estimated to have been complete but damaged by machinery

Large section, broken in antiquity

Complete except for end destroyed by MIS 6 gravel

Figure 4.11 Relative frequencies of complete and partial tusks
at Stanton Harcourt

The good state of preservation of so many complete tusks at Stanton Harcourt (Figures 4.12
and 4.13) suggests that they became part of the river sediments relatively soon after the
death of the mammoths. Several tusks (and bones) in the uppermost levels had evidently
been damaged by the influx of the succeeding ‘cold’ gravels which had cut off and removed
one or both ends. Although their condition generally ranged from fair to excellent, they
were not heavily mineralised and all required to be plastered or fibre glassed before they
could be lifted (Figure 4.14). Some however, even though complete when discovered, could
not be retrieved for a variety of reasons. Those near the quarry surface were vulnerable to
frost damage and were shattered or had a putty-like consistency. Many were intersected by
exploratory excavation trenches. Others had been crushed or damaged during the quarrying
of the overlying gravel deposits leaving a mere trace of the original tusk (Figure 4.15).

Field observations of the process of decay of elephant skeletons (Crader 1983, Haynes 1988)
show that tusks exfoliate and split relatively rapidly if they lie around on the land surface for
more than a few years (Figure 4.16). In the main therefore, the fair condition of the majority of
complete tusks at Stanton Harcourt, resembling the elephant tusks that had not been exposed
for any length of time, indicate that they became buried relatively soon after the death of the
mammoth, The partial tusks are characterised by being a metre or more in length and had lost
one or both the ends. As most of these had surfaces in generally fair condition it is suggested
that they did not get broken by trampling or weathering while on land but after the complete
tusk had entered the water. Here, their weight and curvature possibly caused them to get
caught up among rocks and logs and one or both ends to get broken off.

The age range of the mammoth tusks at Stanton Harcourt

Both male and female elephants (and mammoths) have tusks. From about 6 months to 1 year
of age they carry a pair of milk tusks (tushes). These are only a few centimetres in length and
never visible externally. These are replaced by a pair of permanent tusks which become visible
at about 30 months (Hanks 1979). They grow, by the addition of layers of dentine, in width
and length throughout most of the individual’s life. In African elephants, female tusks grow
lengthwise through life but circumference growth ceases around the age of sexual maturity.
In males the tusks grow in length and circumference throughout life. After puberty the pulp
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4.12a

4.12b
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Figure 4.12 Complete tusks in the process of excavation showing relatively little surface damage.
Note that the tusk (e) is still encased in the premaxilla
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Figure 4.13 Some of the complete tusks from Stanton Harcourt: (a) SH6/144
(b) SH1/125, SH6/212 and SH1/179
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Figure 4.14 Tusks removed
from the field in fibreglass
and Plaster of Paris
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4.15a
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4.15c¢

Figure 4.15 Examples of post- depositional damage to tusks: (a) Three tusks: SH7/241 has both ends
removed by quarrying to the interface of the MIS 6 (quarried) gravel and the underlying channel
gravel. SH7/243 has had the proximal end cut off during quarrying and the distal end destroyed by
the excavation of a trench. The small tusk SH7/242 has also been intersected by the trench. (b) the
proximal end of SH7/80 was evidently sheared off by the incoming MIS 6 gravel and the distal end
was damaged during trench excavation. (c) Distal end of tusk SH4/125 quarried away (d) Tusk SH7-
280 damaged by quarrying/surface scraping leaving only traces of the complete tusk
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4.16b

Figure 4.16 African elephant and mammoth tusks in various stages of
weathering. (a) the larger grey tusks of African elephants had been lying
about for less than 10 years and are similar in surface condition to many
complete tusks from Stanton Harcourt. (b) Africa elephant tusk that had

lain on the surface for 10-15 years. (c) detail of weathered tusk from Stanton

Harcourt (elephant tusk photos with kind permission of Gary Haynes)
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Stanton Harcourt complete tusks

Figure 4.17 Stanton Harcourt mammoth tusks on which it was possible to take complete
outside length measurements (Table 4.5). On the right hand are shown the average range of
tusk lengths for male and female European woolly mammoth M. primigenius (data from Lister
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Figure 4.18 Proximal diameter of Stanton Harcourt mammoth tusks
(for measurements see Table 4.5)
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cavity of female tusks begins to ‘fill in” decreasing in depth with time. In males pulp cavity
continues to increase in depth with age (Perry 1954). Siberian woolly mammoths appear to
corroborate this (Haynes 1991). In mammoths, males develop larger, more distinctly spiralled
tusks than females. Typically, the tusks of the male Eurasian woolly mammoths achieved a
length (measured along the outer curve) of between 2.4 and 2.7m and weighed in the region of
45kg. Female tusks were smaller with a length between 1.5 and 1.8m and weighing only 9-11kg
(Lister and Bahn 2007, 2015).

A wide size/age range of tusks is represented at Stanton Harcourt (Fig 4.17). Approximately
10% are less than 1m in length and denote young individuals. The remaining tusks range
in length from 1m - 2.5m showing all age categories to be evenly represented, with a few
large ones reaching 2.8 - 3m. The measurement of the diameter of the proximal end of the
tusk is another means of illustrating the range of sizes of the individuals represented (Figure
4,18). Here the sample is increased by including tusks with broken distal ends. Another way
of looking at the range of sizes of the tusks is the ratio of the proximal width to the length in
complete tusks (Figure 4.19).

The fact that several of the Stanton Harcourt tusks are as large than those of the typical
British woolly mammoths is intriguing. As discussed earlier, the teeth are ascribed to a small
form of steppe mammoth Mammuthus trogontherii, now recognised as characteristic of MIS
7. As described later in this chapter, their post-cranial bones indicate a shoulder height
of between 2.2 and 2.9m. Shoulder height in the ancestral early Pleistocene M. trogontherii
was approximately 3.9m (Lister and Stuart 2010) and in the woolly mammoth Mammuthus
primigenius shoulder height ranged between 2.75m and 3.4m (Lister and Bahn 20007, Lister
2014).

Although the MIS 7 mammoths were significantly smaller than the woolly mammoths (with
the exception of some very Late Pleistocene and Holocene examples), their tusks are large
relative to their body size. Approximately a third of the tusks at Stanton Harcourt are within
the size range of adult female woolly mammoths, 40% exceed the range for adult female
woolly mammoths, and several are within the size range for adult male woolly mammoths
(Figure 4.17).
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Post-cranial remains

By comparison with the combined number of more than 400 teeth and tusks representing
more than 80 individuals, the identifiable post cranial remains are relatively few (Figure 4.1;
Table 4.6).

Forelimbs

There are five scapulae, more or less complete except for damage to the distal margin (Table 4.7
and Figures 4.20 and 4.21). The long bones of the limbs generally comprise a shaft (diaphysis)
with a separate bone at each end (the proximal and distal epiphyses). The epiphyses fuse
to the shaft as the mammoth matures. Fusion in various skeletal elements in elephantids
takes place in sequence well into maturity (Table 4.8). Consequently, the earlier the fusion
takes place of the component parts of a bone, the better its chance of preservation. Apart
from one damaged complete specimen with fused epiphyses, humeri at Stanton Harcourt are
represented almost exclusively by diaphyses Figure 4.22. As can be seen from Table 4.9 and
Figure 4.23 very few measurements were possible on these specimens. Of the 16 ulnae, only
one is complete (Table 4.10; Figures 4.24 and 4.25) and most of the rest are represented by the
proximal end. There are five incomplete radii, being either fragmentary or diaphyses lacking
(unfused) epiphyses (Table 4.11; Figure 4.26).

Hindlimbs

Pelvic bones are the best represented skeletal elements. There are 57 complete or partial
pelvic bones, of which 21 are reasonably intact: 15 right and 6 left. A selection is illustrated
in Figure 4.27 and their measurements are given in Table 4.12 and Figure 4.28. Pelvic remains
that could not be measured are listed in Table 4.13.

There are six complete (or almost complete) femora representing animals of approximately
20+ years of age and several limb shafts and unfused epiphyses of smaller, younger individuals
(Table 4.14 and Figures 4.29 and 4.30). Only one of the five tibiae is complete (Table 4.15
Figures 4.31 and 4.32). The fibula is a relatively slender bone compared with the tibia and is
represented by only two specimens, both lacking (unfused) epiphyses (Figure 4.33).

Ribs, vertebrae and feet

Here were many ribs (complete and broken) but vertebrae are few and bones of the feet
virtually absent. The disproportionate body-part representation of the mammoths at Stanton
Harcourt is discussed in detail later in this chapter. In summary, it is considered to be due
to a combination of post-mortem processes on the land and the effect of being in the river.
After the death of individual mammoths, carnivore activity and the length of time a carcass
lay on the land surface will have begun a process of selective preservation in favour of larger
elements. Once in the river, differential preservation of the mammoth skeletal elements
appears to have been determined by the state of fusion of the epiphyses, the size and shape of
the bones, and their weight.

109



MAMMOTHS AND NEANDERTHALS IN THE THAMES VALLEY

Skeletal element NISP L/R Skeletal element NISP L/R
Vertebrae - atlas 2 proximal 3 L=2; R=1
axis 3 prox. epiph. fragments 5
cervical, complete 2 diaphysis 10 L=6; R=4
partial 5 diaphyseal fragments 9
thoracic, complete 6 distal
partial 12 Patella
lumbar 6 Tibia - complete 1 L=1
sacrum 2 proximal
fragments 13 diaphysis 5 L=4
Scapula- complete 5 L=2;R=3 distal
proximal 5 1-1;R-4 || Fibula 2 L=1;R=1
fragments 13 Tarsals -  calcaneum 2 R=2
Humerus - complete 2 R=2 astragalus
proximal fragments 3 naviculo-cuboid
diaphysis 10 L=3;R-z ||Other carpal/tarsal 1
distal 2 L=1 Metacarpal - complete
Radius- complete 1 R=1 proximal
proximal 2 R=2 distal
diaphysis 1 R=1 Metatarsal - complete 2
distal 1 proximal 1
Ulna - complete 3 L=1;R=2 distal
proximal +diaphysis 9 L=1;R=8 Phalanges - 1st 2
proximal fragments 3 L=2;R=1 Indet. fragments 93
distal 1 L=1 Sternum 5
Pelvis - complete 14 L=5;R=9
lium 4 L-1; R=3 Ribs and fragments €.250
acetabulum/ilium 4 L-1: R=3 Epiphyseal frags., not identified 8
acetabulum/ischium 2 Diaphyseal frags., not identified | ¢.130
pubis 2 ) )
fragments ” Table 4.6 Post-cranial remains of mammoth from
Stanton Harcourt
Femur-  complete 7 L=3;R=4

Figure 4.20 Examples of mammoth scapulae from Stanton Harcourt showing typically good
preservation of proximal ends and damage to distal margins: (a) SH1/261 and (b) SH7/174
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1.
Articular ;ux}?:)f 3. Depth Terhldgi)fl Msa.x
SITE | REF | L/R | widthof . of glenoid . Comments
. glenoid - . of dorsal
glenoid inhvsi epiphysis 1 idth
cavity epiphysis scapula | widt

SH6 | 112 R 180 240 107 721 virtually complete;
distal margin fused

SH15 | 44 R 120 150 96 590 ? complete, small amount
distal damage

SH1 154 R 143 76 >435 BRO prox. and blade; distal
damaged

SH4 102 R 160 205 95 615 BRO almost complete; distal
margin unfused

SH1 | 294 R 152 200 98 >450 BRO | poor condition

SH1 | 261 164 190 100 >540 BRO | fairly complete, distal
damaged

SH5 | 31 R 70 >210 proximal and part blade;
damaged

SH6 | 214 R 145 185 89 >230 BRO | proximal and part blade

SH6 | 276 161 175 87 590 ? virtually complete,
distal margin damaged

SH6 275 L 175 82 730 virtually complete,
distal margin damaged

SH6 | 282 L c.150 >550 almost complete;

proximal and distal
damaged

Table 4.7 Measurements (mm) of mammoth scapulae (see Figure 4.21)
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Figure 4.22 Selection of mammoth humeri from
Stanton Harcourt: SH4/73, SH1/4 and SH3/4

R. Humerus

Figure 4.23 Measurements taken

on mammoth humeri

APPROX. AGE FEMALES MALES
IN YEARS Element and state of fusion Element and state of fusion
8 3 bones of innominate fusing 3 bones of innominate fusing
18-19 Humerus - distal fused Humerus - distal fused
Humerus - proximal fusing
Radius/ulna - proximal fusing
Tibia - distal fused
Innominate - fused with sacrum
Vertebrae - some centra fusing
18-23 Tibia - proximal fuses
Vertebrae - sacrum fused
Femur - distal fuses
28-32 Femur - proximal fused/fusing Femur - distal fuses
Radius/ulna - distal fuses Femur - proximal fuses
Radius/ulna - proximal fuses
Tibia - proximal fuses
Tibia - distal fuses
Vertebrae - sacrum fuses
36+ Scapula - vertebral border fuses Scapula - vertebral border fuses
Innominate - iliac crest fuses Humerus - proximal fuses
40+ Innominate - fuses with sacrum
50+ Innominate - iliac crest fuses
Radius/ulna - distal fuses
Ribs - articular ends fuse

Table 4.8 Epiphyseal fusion rates in the African elephant Loxodonta africana
(data from Haynes 1987, 1993 and Haynes pers. comm.)
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4.Length
1. supra- 7. Total 9.
SITE | REF | L/R M'1n1mum co'ndy101d . lengt'h Ml'mmum Comments
diameter ridge to including circum-
diaphysis | baselateral | epiphyses ference
epicondyle
1 4 L 104 €300 >750 345 Prox. epiphysis missing;
dist. epiphysis broken
3 4 L 106 >380 part diaphysis, no epiphyses
4 73 L 103 >520 320 diaphysis only
4 65 L 60 >95 192 very young, diaphysis only
5 40 R 107 e360 very poor condition;
epiphyses crushed
7 139 R 108 >530 >>340 diaphysis only
7 245 R 97 >400 310 diaphysis only
8 58 R 96 250 680 295 complete with both
epiphyses fused

Table 4.9 Measurements (mm) of mammoth humeri (see Figure 4.23)

2. . .
1.Depth | Maximum 3;::2?;; sa;llzztoa_l
SITE | REF | L/R | olecranon antero- pro: 4. Length - Comments
. articular posterior
process posterior .
. surface width
width

1 260 | R 185 225 186 >646 €150 distal epiphysis
unfused and
missing

1 301 | L 145 250 188 >510 €100 proximal and
distal damaged

7 266 R 152 180 BRO >485 €100 broken distal
end

7 239 R 190 BRO >470 €100 unfused
epiphyses
missing

6 162 R 179 210 165 BRO BRO distal crushed
and missing

15 7 R 180 very crushed
and distal
missing

8 46 L 173 225 184 747 160 excellent
condition

1 344 | R 165 240 165 BRO BRO distal epiphysis
broken

1 127 | R 195 >500 ell3 both epiphyses
missing

Table 4.10 Measurements (mm) taken on mammoth ulnae (see Figure 4.25)
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Figure 4.24 (a) complete mammoth ulnae SH8/46 and juvenile SH6/45 (b) typical preservation of ulnae
at the site - SH1/284

S A? T

Right Ulna

1. Depth olecranon process

2. Maximum antero-posterior width

of proximal diaphysis

3. Width proximal articular surface

4. Length

5. Distal antero-posterior width of

Sl Gephs s poamo RSN Figure 4.26 Fragmentary mammoth radii from Stanton

o h s h oo
WSS Harcourt - SH6/88, SH8/36 and SH6/218

Figure 4.25 Measurements taken on
mammoth ulnae
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1. 2.
Proximal | Proximal 3. Di:éal 5. Distal
SITE | REF | L/R | epiphysis | epiphysis | Total medio- antero- Comments
medio- antero- length posterior
- lateral
lateral posterior
4 91 R 100 >566 distal missing
6 218 R 100 140 distal epiphysis
8 36 R 85% 44* *distal diaphysis
without epiphysis;
measurement of
diaphysis at point of
fusion
Table 4.11 Measurements (mm) of mammoth radii
1. Medio- . 8. Antero-
lateral 3. Max. 4. Min. posterior
SITE | REF | L/R PART width width lium | Widthbase length
ilium
acetabulum acetabulum
1 14 L ILI/ACE €170 150
1 51 R CcO 148
1 128 R ILI/ACE 163
1 184 R Cco 120 e530 130 131
1 233 L Cco 135 >495 150
2 49a R (¢[0] 124 >520 138 123
2 49b L (0] 123 >520 130 121
3 13 L CO 130 135 130
5 41 R CcO >470 180 145
6 67 R co 145 >500 (€520) 175 160
6 147 L CO 126 139 113
6 163 R CcO 145 e570 185 €130
7 69 L CcO el20 >460 160 140
7 119 R CcO e840 156
7 292 R (0] el60
8 44 R ACE/ILI/ISC 118 >490 (e540) 128 130
8 72 R Cco el05 >450 124 €130
6 308 R CcO 128 e570 130 134
KEY:

CO - complete;
ILI - ilium;
ISC - ischium;

ACE - acetabulum;

PUB - pubis

Table 4.12 Mammoth pelvic bones on which it was possible to take measurements (mm).
See Figure 4.28
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Figure 4.27 Typical preservation of mammoth innominates from Stanton Harcourt

116



THE MAMMOTHS

SITE NO ELEMENT L/R PART SITE NO ELEMENT L/R PART
1 293 ILI R CH 7 25 ILI PART
1 337 ILI CHS 7 143 ILI FRS
1 8 INN L co 7 158 ILI CH
1 48 ILI CH 7 200 ILI CH
1 140 ILI PART 7 248 ILI/ACE R PART
1 173 ILI L PART 7 285 INN PART
1 175 ILI R PART 7 288 INN CH
1 258 INN IR 7 287 ISC CH
L 373 ILI FR 7 166 ISC/ACE PART
L 42 ISC CH 7 306 1SC/ACE PART
2 47 INN IL1/ACE 8 32 1SC/ACE/ PART
2 63 INN FRS PUB
4 10 ILI CHS 15 23 CHECK PART
4 48 ILI CH

KEY:
5 32 ILI CH
6 62 ILI FRS INN innominate, significant part of

ILI ilium
6 8 1 R 1SC ischium
6 84 ILI R FR PUB pubis
6 6 INN R co ACE acetabulum
HS co complete or almost

6 82 INN H PART large part of whole
6 103 ILI/ACE/ISC R PART CH/S chunk(s)
6 130 PUB/ILI PART FR/S fragment(s)
6 191 ILI PART

Table 4.13 Mammoth pelvis remains on which no
6 206 ILI CHS

measurements could be taken
6 261 ILI/ACE PART
6 286 INN CHS

3

Mammoth pelvic measurements
1. 'width’ acetabulum

3. maximum iliac crest

4. neck of ilium lateral

8. ‘length’ acetabulum

acetabulum 9. maximum length innominate

L. Innominate

Figure 4.28 Measurements taken on mammoth pelvic bones (innominates)
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Figure 4.29 Mammoth femora from Stanton Harcourt. (a) complete femur
(SH8/25) with both proximal and distal epiphyses fused. (b) femur SH1/308
with fused distal epiphysis. (c) diaphysis of young mammoth (SH1/5)
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o

R. Femur
Figure 4.30 Measurements taken on Figure 4.31 Tibia SH2/58
mammoth femora (modern break)

Figure 4.33 Almost complete mammoth fibulae SH7/100 (centre) and SH7/230 (below) with small
section of elephant fibula SH1/15 above
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The sex of the Stanton Harcourt mammoths

From the point of view of understanding the taphonomy of the site it would be of interest
to be able to determine the sex of the mammoths. Any interpretation of resulting sex ratio
could be due to biological or taphonomic factors, bearing in mind that the assemblage does
not represent a single event such as a flood or a mass culling but rather the deaths of many
mammoths over time. At the least, if sex can be determined from the mammoth remains,
it might be interesting to ascertain whether there is any bias in the preservation and
representation of males vs. females.

There are various criteria by which males might be distinguished from females. Averianov
(1996 maintains that the shape of the mandible, in particular the mandibular symphysis,
is different in male and female mammoths. Three other criteria discussed by Lister and
Agenbroad (1994) are the size and robusticity of the skeleton, dimensions of the tusks and
their alveoli, and the morphology of the pelvis. These four criteria are discussed below with
reference to the Stanton Harcourt material.

Mandible shape

The mandible is a very robust bone and is frequently found in relatively complete condition
in fossil assemblages which allows the age of death of the specimens with dentition to be
estimated based on tooth development. The size and shape of the mandible changes during
the life of an elephant and similar changes are seen in mammoths with adult males being
generally significantly larger than females. However, examination of a series of mandibles
of several elephantid species makes it clear that the considerable individual variation in
form within a species makes it impossible to define a set of criteria that would allow certain
differentiation between males and females (Lister 2017). Averianov (1996) states that the
length of the symphysis is sexually dimorphic and that mandibles with the presence of a
long and narrow symphysial process most likely belong to male individuals. However, other
authors doubt the reliability of this trait. Alvarez-Lao and Méndez (2011) measured a large
number of morphometric variables on a sample of 45 well-preserved mammoth mandibles
from the North Sea and concluded that determining sexual dimorphism from the mandible
is uncertain. Moreover, mandible shape is exceptionally variable with individual age and
traits such as the symphysial process follow a quantitative, unimodal variation and are not
diagnostic for sexing purposes and some very robust specimens (almost undoubtedly males)
lacked a long or distinctive symphysis. Even if the shape of the symphysial process had been
shown to be a reliable indicator of sex, as this process is especially vulnerable to damage
(Figure 4.10), such a distinction would be obscured in most of Stanton Harcourt mandibles.

Size and robusticity of the skeleton

Although there is strong sexual dimorphism in mammoths, the prolonged growth period and
staggered epiphyseal fusion of their bones (summarised in Table 4.8) means that, with such a
small number of complete limb bones, it is not possible to differentiate males from females at
Stanton Harcourt on the basis of individual bones.
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Tusks and alveoli

As male mammoths have relatively more robust tusks than females one might hope to
determine the relative proportion of males to females in a large sample. At Stanton Harcourt
there are innumerable tusks with varying degrees of length, proximal diameter and curvature
(Table 4.5; Figures 4.18 and 4.19). Several tusks are evidently those of juveniles, many larger
ones are notably gracile and are probably those of females, and there are several very large
strongly twisted tusks, at least as large as those of M. primigenius, which are very likely those
of males. The range of ages and sizes represented thus precludes any clear separation of males
from females (Figure 4.19).

Pelvic morphology

Although the relatively high number of innominates suggest that it might be possible
to distinguish males from females, the damage to most of the bones hindered certain
identification in many cases. Measurements taken on all the Stanton Harcourt innominates
are given in Table 4.12 and the more completely preserved are illustrated in Figure 4.27. Of the
58 innominates (or parts of these) listed in Table 4.12 only one is virtually complete: SH7/119.

Lister (1996) found that the most reliable index for sexual differentiation among mammoths
was the ratio between the diameter of the pelvic aperture and the width of the ilium (Lister
op. cit. Figure 25.1). Females give a higher ratio than males, the biological basis for this being
i) the larger pelvic aperture for birthing in the female and ii) increased robusticity of the
ilium for muscle attachment in the male. Although too few of the Stanton Harcourt pelves
are sufficiently complete for this method of determination, Lister (pers. comm.) considers the
ratio of the width of the base of the ilium against the diameter of the acetabulum also to be a
good index of animal size. Based on measurements given in Table 4.12, Figure 4.34 shows clear
bimodality and indicates 8 females and 5 males. Another male might be added to this group
in the form of the large, most complete pelvis SH7/119 on which only one of the two relevant
measurements could be taken because the bone is still encased in Plaster of Paris.

mammoth pelves
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acetabulum width

Figure 4.34 The ratio of the diameter of the acetabulum against the width of the base of the
ilium is a good index of animal size and appears to show clear bimodality of the pelves of the
Stanton Harcourt mammoths. (Measurements 1 and 4 in Figure 4.28, Table 4.12)
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Interpreting the mammoth remains: death, carcass dispersal and the effect of the river

Stone artefacts in the same horizons as some of the mammoth remains indicate the certain
presence of hominins when mammoths were in the area. Although there are very few
indisputable cut-marks on bones, occasional hunting or scavenging on the part of hominins is
likely. There is one skull that could be interpreted as having been levered into the position in
which it was discovered with the aid of a length of oak (see Chapter 8). In the following section
we consider the possible causes of death of the mammoths and the taphonomic processes that
might have had a role in transforming the complete carcasses of a large number of mammoths
into this unbalanced assemblage of skeletal remains in the riverbed.

Causes of death among elephants

An African elephant has a potential lifespan of around 70-75 years (Lee et al. 2012). Of the
individuals that do not achieve this, the cause of death may be predation by lions and hyaenas,
accidents, disease, killing by humans, or adverse climatic conditions.

Hanks’s (1979) study of elephant mortality in African game reserves shows predation on
adults by carnivores to be insignificant and then generally when the elephant is weakened
by disease or drought. Predation on sub-adult elephants by lions or hyaenas is usually when
young males have left the protection of the herd (at or near the age of sexual maturity). Very
young elephants, however, are more vulnerable. Over a fifteen-year period in Etosha National
Park, Lindeque (1988) attributed 32% of all deaths of elephants under 3 years old to predation,
mainly by lions.

Accidents claim a high number of young elephants every year. Carr (1950) records young
elephants in Zambia regularly being swept down rivers. Bere (1966) estimates that one out of
three calves fail to survive their first year through drowning, getting stuck in mud, or falling
down embankments. Apart from such mishaps, disease introduced by domestic animals,
and the effect of human activities (hunting, poaching, culling), drought is one of the most
important factors controlling elephant populations in Africa. For example

1. Hanks (1979) recorded 31 elephant carcasses within a 2km radius of one remaining
pool during a drought in western Zambia in 1970. A very high percentage of young
animals died.

2. During the 1968 drought in Wankie National Park, Zimbabwe, Williamson (1975)
recorded 96 carcasses within a 1km radius of a water hole. The highest mortality was
among the young.

3. Inthe Tsavo Park, Kenya, it was estimated that 5,900 elephants died in the drought of
1970/1971 (Corfield 1973). The majority were juveniles and females.

The high incidence of death among young animals and females during drought conditions is
the result of social behaviour (Haynes 1991). Elephants are organised as a matriarchal group
of cows and calves. The simplest group is a cow with one or more calves but two or three such
groups may be associated. At puberty, males are driven out and join or form bachelor herds. At
times of water scarcity, the elephants overgraze the area in the proximity of the water source
and have to travel further and further each day to eat. The young die of thirst or exhaustion
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and their mothers won’t abandon them, so they die too. Bands of males are less affected by
harsh conditions.

Given the high incidence of mishaps among young elephants, it is likely that some young
mammoths at Stanton Harcourt mammoths will have met with accidents or drowned in the
river. While it is possible that some of the bones represent animals hunted by lions or wolves
(both represented by fossil remains), or hominins (represented by artefacts), there is no
significant evidence for the activities of any of these. A few bones seem to have been gnawed
(possibly by lion or wolf) and a few have possible cut-marks but there is nothing to signify
that these predators played a role in the deaths of the mammoths. As regards major climatic
episodes causing large scale deaths, there is neither evidence for drought nor for major flood
conditions at Stanton Harcourt. The river, however, is undoubtedly highly significant in two
other respects: in the accumulation of the mammoth remains in the first instance, and in the
subsequent differential preservation of the bones.

Proximity to water is essential to elephants. They consistently use the same pathways to the
same water sources and, when injured or old, stay near water. Thus skeletons might begin
to build up around a particular water source over several decades as the result of individual
mortality due to old age, disease, or accident (Haynes 1988, 1991). When they die in the vicinity
of a river, if the river should breach its banks periodically, parts of carcasses on the bank will
become part of the fluvial deposit. Any bones that become embedded in the river sediments
will have a better chance of preservation, with the likely differential preservation of heavier
skeletal elements while smaller, lighter bones are carried downstream.

The Stanton Harcourt mammoths appear to represent just such a scenario: sporadic deaths
of animals over time at or in the vicinity of the river, after which parts of carcasses became
buried and preserved by fluvial sediments while others were transported away in the current.
Several lines of supporting evidence are discussed here: the age profiles of the mammoths,
the differential preservation of the bones, and the nature of the deposits in which they occur.
Once again, these are reviewed against a background of observations on what happens at
African elephant death sites.

The dispersal of elephant carcasses after death

What survives into the fossil record is a matter of chance. Very few sites form in a few
moments or are preserved at once by rapid burial. Far more often, an extended amount
of tim