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ABSTRACT
FACULTY OF ARTS
ARCHAEOLOGY

Doctar of Philosophy

A STUDY OF THE MOUSTERIAN OF ACHRULEAN TRADTTTON TNDUSTRIES OF
SOUTHERN ENGLAND

by Myra Lesley Shacklev

This study identifies and describes sz series of new Mousterisn of
Acheuvlean Tradition sites in southern England, meny of which are assoc-
iated with the deposits of the 7.5m beach,

ALl the extant Mousterian artifact finds from collections in southern
England were examined, and a series of discrete assemblages of Mousterian
of Acheulean Tradition type were identified on typological grounds,

Where adequate documentary evidence existed these were acourately proven-
anced, thus trebling the number of recognised British Mousterian of
Acheulean Tradition sites, The asserblages were then compared with type
sites such as 0ldbury and Kents Cavern, and with Continental examples,

An attempt was made to locate the actual find spots on the ground, and in
many cases sections of the deposits survived, These were then measured,
described and sampled, several yielding further implement finds,

Detailed laboratory study of the sedimernts enabled their depositional
environment to be determined, and showed that several of the sites,
notably Cams, Warsash and Stone, consisted of fragments of deposits
related to the 7,5m raised beach. Others, including Great Pan Farm and
Christchurch, had a more tenuous association with the same beach,

Experigental work was carried out on the sbrasion of £lint implements,
permitting the characterisation of the type and relative degree of abrasion
received by each artifact in an assemblage, An 'sbrasion index' was
proposed and conclusions drawn concerning the unity and status of esch
assemblage and the precise relationships between the matrix deposits and
the artifacts,

TAY Th#s hitherto unknown association between the Mousterian of Acheulean
Treadition and the 7.5m raised beach, which is considered to be of Ipswichian
date, suggests that the cultural tradition began earlier in Britain than was
generally supposed. This study describes the nature, relationships,
contexts and chronology of these assemblages, which seem to have been made
during a comparatively short period between the late Tpswichian interglacial
and the first Devensian interstadial,
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Section 1.

Methodology (Sediments)



Introduction

This study is concerned with an examination of the relationships
between a series of implements and the types of sediment which contained
them, in a mamnmer not previcusly attempted elsewhere. Little attention
has, in the past, been given to a study of implement contexts, since it
has been tacitly assumed that if the implements were not cbviously
associated with an occupation or chipping site their context would be
capable of yielding little information., This is far from the case,
since the human and natural processes which result in implement concen-
trations are of the greatest intrinsic interest, and it is important to
distinguish between them and thus to determine the archaeological value
of the assemblages,

The exploration of these sets of relationships required the developm
ment of a methodology specifically orientated to the study of both
implements and sediments. Very often the standard geological techniques
were inadequate in some respects, and certain modifications had to be nade
requiring a series of decisions on the relative suitability of various
nethods and techniques., Uriginal work on sedimentology was principally
concentrated on the development and improvement of laboratory analytical
techniques, and with the development and modification of computer storage
and data-menipulation facilities. Much attention was devoted to grain
silze analysis, since this was the method likely to yield the greatest
information about depositional environment, and a confirmation of the
conclusions thus obtained was sought by other methods, such as thin-
sectioning or scanning electron microscopny. It was hoped to cobtain
information about the structure, origin, and depositional environment of
the sediments, which could then be combined with field description and
an analysis of the implement assemblages.,

It was felt that a quantification of the degree of natural abrasion



which the implements had received was crucial. The relaticnship between
sedimentary context and implement concentrations is of necessity a complex
one, and is manifested particularly clesrly in the case of sbraded arti-
facts. The old verbal methods of describing sbrasion were felt to be
inaccurate, and a new 'abrasion index' was developed on the basis of
experimental work and the measurement of implements from known sedimentary
contexts, The experiments involved the manufacture of pew implements and
their subsequent abrasion under a variety of pseudo-natural conditions,
using different types of sediments as abrasives., The sbrasive effects

of particular sediments could therefore be examined, and notes made on
wear variations resulting from differences in sbrasion time, texture of
the abrasive, quantity of fluid present and the hardness of the implement
being abraded, This basic work was then applied to implements from known
sedimentary contexts, often from well documented archaeclogical assemblages,
before being used on the implement associations here congidered.

It was felt that a study of the implement abrasion characteristics
together with those of the matrix sediments was likely to give the best
results for a consideration of the unity of the assemblages. This was
then combined with more conventional typological studies to establish the
nature and affinities of the industries, to help in establishing thedir
chronology. The site context had also to be considered, and, in the case

of raised beach segments, the geomorphology of the deposit,



THE SEDTURNTS

1.1 Field recording

Much information could be recovered from careful field descoription
of the sediments, which saved Wastéful use of laboratory time. In this
case standard record sheets were designed to cope with routine recording,
not only of the composition of the sediment but of the general character-
istics of the sequence, for example the presence of any sedimentary
structures, or evidence of cryoturbation., (p. 86 ).

It was neither possible nor desirable to record all the aspects of
the sedimentelogy of a site and it was necessary to make a careful choice
of exactly what characteristics to record, and a Judgement on whether or
not it was necessary to take a sample. The recording criteria vary with
the nature of the sediment and of the site, as well as with the set of
problems posed and the anticipated use of the results. Various manusls
have been produced for standerdising field notes, the most useful being
that ggblishea by the Soil Survey of Great Britain, (19¢6), scon to be
sup@@ﬁéﬁad by a mew edition (Avery 1974). This contains a methodology
for recording a soil profile which may be adapted for the qualitative
recording of sediments in an archaeological context.

General information noted included the precise position of the site and
exposures, grid reference,]ﬁ@ight above sea 18V@@X} and locality, together
with the date, feature and stratum numbers and detailed information sbout
the structure and composition of the exposure, The shape and dimensions
of each stratum were then noted, as well as the main characteristics, the
nature and mode of formation of the sediments (if known) and a description

of their texture,

1e11  Texture
Field description of sediment texture was made gquantitatively using

a verbal scale based on the 'feel' of the sample, (Avery, 1974), and the



coherence and cementation of the sediments was algo noted. The cemente
ation is a measure of the degree with which the grains have been chenically
bound together by some substance other than clay minersls, common cements

belng calcium cerbonate, silica and iron oxide,

1.12 Colour

Variations in natural sediment colour are often extrenely significant,
mﬁzmybeavawﬁﬂeaﬂiu>&mmd@jmz@bmmw&,1%@% Colour was
described by using a standard soil colour chart, nemely the Munsell systenm
of soil colour notation. The use of such a chart eliminated the subjective
anbigoous verbal colour descriptions of ten used, such as 'light brown!, or
'medium red'., The reading of a sediment colour was taken by comparing a
small sample, held on the end of a clean spatula, with the colowr chips on
the chart, and reading the notation of the chip nearest in colour to the

soil. Colours were measured in daylight, from a freshly cleaned face.

1.13 Information storage

Information obtained from field description and the analyses described
below was stored in Southampton University's ICL 1907 computer on nagnetic
tape transferred from punched cerd input. This systen had an advantage
over the conventional card index in its permenence, but could be used solely
far verbal or numeric data. Current trends in computer graphics make the
storage of disgrams, plans and charts a possibility for the future,
Computerised information storage systems are already widely used in geology
and information sciences (Shackley 4972@, The storage of data within the
computer means that it was availsble for data manipulations, such as the
calceulation of grain size descriptive parameters, or for statistical tests.

The writer has experimented with computer-based storage and retrieval
methods for archaeological purposes, using the recently developed FLUTARCH
system (Wilcock 1974).  This was used for a pilot scheme during the 1973

excavation season at the Iron Age hillfort of Danebury (Stockbridge,



Hampshire) to record the distribution and gsedimentation of the numerous
chalk-cut pits which occur on the site, and which contained at least 90%
of the archaeclogical material. The pit £ills were recorded directly
onto computer coding sheets, and other information of environmentsl and
archaeological significance was added later from laboratory anslyses. The
PLUTARCH handling and retrieval system, based on Boclean algebra, proved
extremely successful, and field recording at the site during futwre seasons
will use the system for all excavation records. (Wilcock and Shackley 1974,
ghackiey-ﬁ97§z,&g¢nﬁﬁﬁa,

The idea of combining field records and laboratory data onto one
computer storage-retrieval system did not prove practicable for this project,
since with the continual appearance of new ideas and lines of evidence the
retrieval criterias were not sufficiently standardised. This would not, of
course, arise in the case of a normal archaeclogical excavation, and the

increased uge of such systems is to be encouraged.

1.2 Bampline and prefrestment

1,21 Bampling

411 the laboratory work relied heavily upon reasoned, accurate,
sanpling. It was obviously impossible to analyse the whole of a stratum,
and a comperatively small portion of it had therefore to be used as a
sample, the problem being to make this fraction representative of the
whole, (%ootenberg 196L). A vroper sample is one taken from a population
in such a way that statistical theory is applicable, (Binford 196k,
Heitzer 1959, Cowgill 1964) and in addition the size of the sample needs
to be large enough to permit satisfactory conclusions about the problenm
being studied. The random sample is one that is taken without bias on
the part of the operator. It is possible to eliminate consciocus bias,

which menifests itself, for example, in taking a sample only from the most
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accessible part of the section, or choosing a pertion which does not contain
inconveniently large pebbles, Unconscious bias can only be eliminated if

& proper sampling plan is used, (Cochran 1963), and for this project such
rrecautions were taken to ensure that the sample for analysis was truly
representative of the parent population. If this was so then any one item,
parameter or characteristic in the original population was as likely as any
other to be represented in the sample., A sample was never taken without a
specific reason, since this avoided wasteful use of leboratory time, and
ensured that the semple type and size could be related to the specific
problem for which the sample was required,

The samples taken were of three types, a 'grab' sample of fixed volunme
from within a relatively small ares of an exposure, a ‘'‘channel' sample taken
from an elongated strip extended into the interior of +the section, and a
series of stratified samples., The size of +the sample was directly prop-
cartional to the coarseness of the material and to the tests required, Table
(V) lists the minimum required sample weights for different particle sizes,
assuming that a grain size analysis was planned., This scheme was followed
in this study. For sediments with average particle sizes of less than 5mn
a sample of standerd size (generally 1 kg) was taken, but for very fine
material such as clay a much spaller semple was required., TIf tests in
addition to a particle size analvsis were planned then the original sample
size was larger, If necessary the bulk sample was eplit into smaller sub-
samples in the laboratory, rather than a series of smaller samples in the
field being taken. Table (1t ) illustrates the very large sample aizes
required from very coarse deposits, and it was often simpler to carry oub
description and analysis of such paterial in the field,

The first step in sampling was to clean the face thoroughly. If a
completely vertical section could not be obtained then the face WES
'stepped'. A1l faces from which samples were taken were drawn and photo-

graphed, with the precise sampling locations being carefully merked. If a



Teble (). Aporoximete sample sizes recuired fap
accurate varticle size analveis of
sedinents.

Particle diameter (mm,) Minimum weight required (kg.)
6l 50
50 35
LO 15
25 5
20 2
12.5 1
10 0.5
5 0.2




vertical stratified series of samples was taken this was done starting
from the base upwards, to avoid contamination, Samples were placed in
thick heavy-duty plastic bags, well sealed and lsbelled with the labels
outgide., The label on the sample bag recorded the location, number and
reason for teking the sample, together with the site name and a grid
reference. Further deteils were set out in a sample notebook, with pages
composed of computer coding sheets. This ensured that the full samples
details were recorded in a standard format. Cards were then punched for
each sample and the program SANFLERS activated, which stored the data in
the computer. A printout of a specimen page of SAMPLERS is shown in Fige
(1 )e Tine was saved by using this method since samples tended not to
get lost or mislaid. The SAMPLERS program was directly linked to a

program Storing information from laboratory anglyses (e.g. SIEVETTE).

1.22 Pretreatment

After the samples taken had srrived at the leboratory veriocus Jdiff=-
erent pretreatments were required before analysis could begine These
varied with the type, nature and size of +the sauple, with the type of
analysis for which the sample was destined, with the degree of acouracy
required and proposed mode of expressing the results. Before any pre-
treatment was begun a description of the sample was made, based on the
field notes and material in the sample notebook, and entered on the head
of the laboratory worksheet (Fige2 ). If the initial sample was damp it
was oven dried for several hours at 105w11QQG, care being taken to note
any colour variations in the dry sample and compare these with the Munsell
colour notation taken in the field, If the sample had a high clay content
then the drying temperature was lowered and drying time extended, a
suitable value being BQOG for 2-3 days. This prevented heavy 'caking®,
During drying any contamination from laboratory dust was prevented, and
the actual drying was carried out on steel drying trays, labelled with a

spirit pen.

o
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The field sample often contained more material than was actually
required for an analysis, and was therefore subdivided., This was done so
that the original characteristics of the mein sample were exactly repres-
ented in the subsample. Since bagged sediments may become rescrted
during transport from the site, and concentrations of heavy minerals or
larger grains may have formed in the corners of the bags re-mixing and
splitting was generally cerried out as a matter of course, to homogenise
the sample, Obtaining representative sub-samples from a main sample may
be done by 'hand' methods, but some form of mechsnical splitting is
prefersble and results in greatly increased accuracy. In this case use
was made of a riffle box (Sheckley 1975 (b) ), to divide a large initial
sample of coarse material such as gravel into two approximately equal sub-
samples, The box consists of a metal frame with a series of azlots of
different dimensions according to the approximate grain size of the material
to be divided., The riffle box was especially suitable for coarse and
medium sized pebbles, and for dry sands, but was not recommended for finer
sediments. The dry sample was poured in at the top of the apparatus, in
one smooth movement along the length of the box. This ensures that each
particle has a thecretically equel chance of felling down any of the slots,
which lead alternately into two metal boxes. The riffling procedure was

repeated until samples of the required size had been obtained,

1.253 Disagoresation

The dry sample was gently crushed in the fingers, or with a rubber
pestle and mortar. Vigorous crushing was avoided since this removes both
the natural as well as the artificial grain aggregates, and may also crush
individual particles, (Waters and Sweetman 1955}, If the sample was at
all aggregated than the percentage of aggregates was noted, since this
affects the particle size distribution., This was done by scattering a
Tew grams of the dry sample on a filter paper and examining them under a

low power binocular microscope with incident light, preferably at X10 or



Fig. (2).

Sample record sheet

1Site

Sample No,

Exact losetion

Pield record on section/notebook
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Date
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LABORATORY DESCRIPTICON

Colour

Texture eteo,

Included srchaeclogical/crganic
natter

Reason for analysis

PRETRE ATUENT

Drying only required

Qrganic matter removed

Weight of bulk sample

Carbonates removed

Splitting method

Iron Oxides removed

Weight(s) of subsample(s)

Other pretreatment
(specify)

Weight of sample no. ( )
after pretreatment

TESTS REQUIRED

Particle size analysis

Grein shape description

Thin section

Heavy mineral analysis

Examination and description

Chemical tests (specify)

Scanning electron microscope

Examination of organic
material

Other (specify)

Other (specify)




X20 magnification. The aggregates were noted, their sizes measured using
a micrometer scele and their frequency calculated. A decision was taken
in the case of each sample on whether or not to remove carbcnaﬁeg’organic
matter, iron oxides or other constituents of the sample, depending both on
the nature of the sample and the planned analysis., The procedure des-
cribed below for the removal of organic matter using hydrogen peroxide is

also s effective for disaggregation, and was sometimes used before a

2E
particle size analysis since it had no effect on the composition of the
silt/clay fraction.

Fine sediments were dissggregated using ultrasonics, a suspension of
the material in a beaker being lowered into a small ultrasonic tank for a
few seconds. This procedure was not used, however, if a scanning electron
microscope examination was planned since it affects the surface textures of
the individual grains, but it is an excellent pretreatment for particle
size analysis or chemical tests, (Genrich and Bremner 1972). Prolonged

ultrasonic treatment is an effective dispersant for the most indurated or

consclidated sediments.

10

1.2 Removal of fine material from a bulk sample, for particle size analysis

If the bulk semple contained a great deal of silt and clay it was
impossible to process it by dry sieving, and any splitting method tended
to be inaccurate, The fine materiel (finer then 63pm) was removed by
washing through on a 6%/&m sieve into a beaker, and drying the coarse
fraction retained on the sieve in the oven for a few hours at 100°C. The
fine fraction was gently evaporated in the besker at zbout 5000, and the

resulting powder stored in an airtight sample phial,

1.25 Dispersion of suspended sediments.

De-flocculating agents were generally required for the particle size
analysis of suspended sediments. The use of 'Calgon' (sodium hexametaph-

osphate) in 10% solution was recommended, 1 ml of solution being required
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for each gram of estimated clay in the sample.

1.26 Removal of unwanted constituents.

Crganic material

This often constituted a significant contaminant and was therelore
removed. It was not normally heavy enough to affect the particle size
distribution, if this was dbtained by sieving, but it bound together the
constituent particles and reduced the accuracy of a sedimentation analysis.
Organic matter was never removed simply by burning it off the dry sample,
since this causes fracturing of the sand grains and may fuse together the
clay perticles.,

The arganic material was generally removed using hydrogen peroxide,
except where the sediments contained free manganese oxide, for example clay
with flints, where the nmenganese oxide catalyses the resction and causes
the viclent emission of oxygen (Catt and Weir 1975)., The sample wag placed
in a large beaker and 1§%H202’Wa3 added to cover it, After a short time
the mixture started to "boil', giving off water vepour and oxygen. When
the reaction had stopped, generally after several hours, the peroxide was
poured off and the sample washed several times with distilled water. I
the greater vart of the organic material had not been removed then the
procedure was repeated. If the reaction was very slow in starting it
could be speeded up by adding a few millilitres of KOH, and by the applic-
ation of a little gentle heat. The sample was then thoroughly washed with

distilled water and dried,

Removal of carbonates

Carbonates were removed by placing a weighed quantity of the sample in
a large beaker with 25ml de-ionised water and adding 1074 until the effer-
vescence stopped, If the reaction was very slow gentle heat was applied.
A high percentage of carbonate in the sediment hinders the removal of

arganic matter with hydrogen peroxide and precipitates caleium oxide if the



method described below for the removel of iron oxides is carried out,
£y

After removing the carbonates the residue was washed and dried and the

weight loss recorded,

Hemoval of iron oxides

This procedure was often necessary if highly ferruginous sands or
gravels were sampled, especially if their surface texture were to be
exanined. The sample was placed in a beaker with deionised water and a
small sheet of cylinder aluminium added. Fifteen grams of a concentrated
solution of oxalic acid were then added and the mixture boiled for 10-20

minutes, More acid was added if required (Leith 1950),

1.3 Grain charscteristics

1,31 Measurement of egrain size by direct methods

The component grains of a very coarse sediment were sized by a direct
method, since it was impracticel to transpart a sufficiently large sample
back to the laboratory. Deoehring and Clausen (1967) in advocating direct
neasurement for large particles note that alternative methods, such as
sieving, produce errors and make the definition of depositionsl environ-
ments extremely difficult.

The technique of direct pebble measurement has been described by
Pettijohn {19h9) and involves measuring the dimensions of the three main
axes of the particle, nemely the long (a) axis, the short (c) axis and the
intermediate (b) axis. This may be done very sinply either in the field
or the laboratory by the use of a graduated rule, tape and graph paper,
or preferably by the use of calipers, If a large sample was to be measured
the use of a fixed block with sliding arms, covered with graph paper was
preferred, This consisted of a flat piece of wood with two narrow pieces
of wood (graduated in millimetres) nailed to it to form a right angle, The

third arm was lelt free but may be constructed so that it slides along one

12



of the others, The pebble to be measured was placed at the junction of

the fixed arms and the readings of the (a) and (b) axes were taken directly.
It was then rotated so that the (¢) axis could be nessured, and held in
place by the free arm. This method was used by the writer for particle
measurements in the field. For laboratory measurements the ingenious
method of Burke and Freeth (1969) utilising an overhead projector, was
found more suiteble. The pebbles were placed on a transparent sheet of
graph paper on the projector and were spread out with their (a) and (b)

axes parallel to the surface, The measurements were then read directly,
and the length of the (c) axis found by rotating the particle until this
dimension reached a minimum value. The method is an improvement on the
'fixed block'! described above, since the effects of parallex are eliminated.
The results of such measurements were recorded in simple tabular form.

Both these methods are also suitable for measuring implements, and have been
used for that purpose in this study,

Griffiths (1967) recommends that the measured results of such analyses
be transferred to the logarithmic @ scale (p. 257), for ease in later math-
emnatical treatment, It is usual to express the results as axial ratios
rather than to leave them as simple measurements, and these ratios can then
be plotted as graphs or histogrems for inter-sample comparison. Bxcellent
results may be obtained by comparing different populations using simple
statistical tests such as Students t or Chi square (p. !2‘),Zéhown, for

example, on the pebbles from the fluviatile gravels at Great Pan Farm,

(pe 124 )

132 Grain Shape

The roundness or flatness of particles are gignificant indicators of
depositional environments, stratigraphic horizons and certain palaeocclimatic
conditions (e.g. Laville, 1975), They may be used to distinguish pebbles

belonging to different populations and to determine the rate of downslope
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movement of sediments. There are numerous methods for describing the shape
of a grain, some of which involve comparing it with standard charts and

some which rely on sccurate dimensionsl measurements, or the combination

of such measurements into indices, The simplest method of degcribing
grain shepe is by reference to a verbal scale (e.g. 'platy' or 'columnar')
but these descrivptions are not only qualitative but also extremely sube-
Jective,  The triglilngular shape diagram of Sneed and Folk (1958) is a useful
way of classgifying pebble shape by reference to axial ratio neagurenents,
and it is time saving if the values have alresdy been measured in the

course of a direct size analysis.

4n alternative system is the use of the visual comparator chart.
Grains are compared with the standard shapes shown on the chart and a
certain degree of ijec*aivi‘c%s therefore assured. These charts gererally
refer to the two most important characteristics of grain shape, the grain
roundness and the grain sphericity.

The roundness of a grain is the relative sharpness of the grain
corners, or the general grain surface curvature, It must be clearly
distinguished from gphericity, which is best described by relating grain
surface area to the surface srea of a svhere of the same volume. Round-
ness is independent of grain shape, and is to a large degree a function
of the mineral composition of the grain, its devositional history and
final depositional enviromment. Numerous verbal clessifications of grain
roundness have been made, for exampbe those of Russell ard Taylor (1937)
and Pettijohn (16L9). Many methods have been devised for the mathematicsl

expression of roundness indices, the most widely usged being those of
g5 b4 “

Wentworth (1933), Caildeux (1947) and Wadell (1933), all of whom constructed
roundness indices based on various parameters measured from the grains.
Powers (1958) combined the Wadell calculation with descriptive round-

ness classes and produced a visusl comparator chart. The chart used in

this project is that of Krumbein (19%1). However Griffiths (1967) has
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pointed out various difficulties irherent in its use. Heasurements were
made either from z hend specimen or from = silhouette projected by the
method of Burke and Freeth (196¢]), described above., Similar methods have
been used for the quantification of particle sphericity, a concept that
was first introduced by Wedell (1932). The visual comparator charts of
Rittenhouse (1943), are particularly useful, and have been used here,
although they lack the mathemstical sovhistication of concepts like the
working sphericity of Wadell (1935) or the intercept sphericity of

Erumbein (1941)., Results of the roundness and sphericity measurepents

are generally expressed as histograms (e.g, FPig., 5€ ),

1.2% Grain Surface Texture

LW

The surface textures of quartz sand graing generally show character-
istics that help in determining their origin end depositional history, and
as such provide a valusble source of information. Surface textures may
be described either by examining the grains under a low power light micro-
scope, or by the use of more sophisticated methods involving a scamning
electron nicroscope, 4 combination of surface texture description and
particle size analysis should enable the origin of a sediment to be deter=-
mined with some accuracy.

For the examination of sand greins under a light microscope a small
sample was first washed with distilled water, and any required pre-
treatment (see p. € ) was then applied, It was gererally necessary to
remove the iron oxides, since these tended to cement the grains and obscure
the surface textures, The fraction sized between 0-1¢ (0.5=1.0mn) was

separated off by dry sieving. The grains were then mounted on a standerd

L4

nicroscope slide in Canads Balsam.
. , » » 5 - s N . N - .
Cailleux (1948) distinguished four principal varieties of sand grains:

kY s PR )
1) Boworn angular grains These are of recent origin and have been freshly

produced by some form of weathering.  They have angular edges, low rounde

ness values and appear clean and shiny under the RLCTOSCODE,



2} Worn, rounded and clossy prains Cellleux considered that this type of

surface texture indiceted the action of running water, and the character-
istics are found on sand grains from marine or fluviatile deposits. The
roundness values, measured on the Krumbein chart, tend to be rather high,

3 s 4 5
3} GClean, well-rounded matt-surfaced grains The surface of the grain has

been dulled by wind action. The grains may occasionally be facetted but
generally have high roundness and sphericity values.

L) Dirty' rounded and matt surfaced grains This texture is quite un-

mistakable, The grains asre coated with many tiny particles that give thenm
a 'dusty' appearasnce under the microscope. The effect is produced by a
coating of small grains of the original cement, since the grains are likely
to have been recently derived from the weathering of sandstones or similar
rocks, The occurrence of this type of sand grain, weathered out from the
Greensand, has been noted in the sediments of Great Pan Farm (p.lel ).

In practice the distinctions are easy to meke but have the dis~
advantage of being rather subjective., However a simple description of the
grain surface is an aid to sediment characterisation, and the method may
be semi-quantified by counting the number of grains of each type that sre
present, and expressing the results as percentages of the total, The
method was especially useful for distinguishing freshly-westhered sand
graing, and those immediately derived from local outcrops in sediments with
mixed sand grain populations, for example p. 1o,

The use of a scanning electron microscope offered a more sophisticated
and accurate way of describing surface textures, although the method still
relies on the hypothesis that the surface texture accurately reflects the
depositional history of the grain., The numerous papers written on this
subject have recently been summarised by Krinsley and Doornkamp (1973).
These writers congider that 1t is possible to distinguish certaein deposit-

ional environments from sand grain surface textures, but emphasise the

veriocus conditions that must be born in mind if quantitative interpretation



is planned.

Their definitive variables are described within the broad framework
of quartz crystallography, the importance of such features as flat cleavage
plains, conchoidal breskage patterns and the surface precipitation of
silica being especially recognised, Grain size is considered to be
critical, since in grains larger than 2¢ (about 20Q#m) conchoidal breakage

patterns tend to occur, which produce irregular blocks and mask other

»

surface characteristics. It is possible to make useful observations
about sediment source, diagenesis, and to distinguish the products of
glacial, littorsl, asolisn and other environments. In this project the
nmethod was used to orovide additional evidence (or the opposite) for the
depositional environments of certain sediments about which there was some
doubt, for example p. (105 ).

Table (A ) summarises the important diagenetic surface cheracteristics
of send grains. Despite a recent paper by Brown (1973) which casts some
doubt on the validity of interpretation made by this method the basic
hypothesis seems to be accepted by most workers, if the correct sampling
wrocedures are underteken,

4After the samples were examined under low power binocular microscove,
and their charscteristics described, they were prepared for the scanning
electron microscope by being boiled with concentrated HOL for ten minutes,
After thorough washing, and the removal of iron oxides or organic matter
where necessary, 20 grains were selected at random, of a size less than
200pm (2¢) in diameter, and cemented to the metal specimen stub. This
stub was then coated with a thin layer of gold in a vacuum evaporator
(Bradley 1965) and inserted into the apparatus.

The instrument used was the Cambridge Model SL-10 'Stereoscan' which
enabled the specimen to be 'viewed' with great clarity in three dimensions
at megnifications from X10 to X200,000. Several specimens were generally
examined during any one stretch at the machine, together with 'control!

samples from known depositionsl environments.



Table (2 ).

Diagenetic surface characteristics of qusrtsz

sand frains. (after Krinsley and Doornkamp 1973).

Marime, fluviatile and lscustrine environments,

High energy (surf)

1) Veghaped patterns of irregular
orientation.

2) Straight or slightly eurved
grooves,

3) Blocky conchoidal breakage
patterns,

Medium and low energy

1) '"Bn echelon' V-shaped indent=
ations at low energy. 4s
energy increases randon
orientated V-patterns replace
then.

Leolian

Tropicel desert

1) Meandering ridges.
2) Graded arcs.

3) Chemical or mechanical
action giving reguler pitted
surfaces replacing the above
features in many cases,

L) Upturned cleavage plates and
well rounded grains.

Constal dune

1) Meandering ridges.
2} Graded arcs.

3) Disc-shaped depressions.

Glacial

Normal

A s » » -
1) Lerge varistions in size of
conchoidal breskage patterns,

2) Very high relief.

3) Semi-paralleled and arc-
ghaped steps. Farallel
striations of wverying length.

L) Imbricated breakage blocks
which look like a series of
steeply~-dipping hogback
ridges.

M

Irregular small scale indent-
ations associated with con=-
choidal breakage patterns.

AT

6) Prismatic patterns.

Glacio=-flurial

1) Rounding of the normel
glacial patterns.

16
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Teolr  Chemical tests

Little use was made in this study of the chemical properties of
sediments, since it was felt that, on the whole, the problems posed could
best be answered by physical analyses, such as obtaining particle size
distributions, However on several occasions simple gualitative chemical
tests were employed, and it was often necessary to messure the ol of a
sample.  The majority of sediments have values between 5=-9, although the
pHl scale ranges from 0~1h. Various chemical processes in the sediment
determine and influence the pH value, as do the mineral constituents and
neisture status.

In this study pH neasurements were made using an electronic pH meter
(the Pye~Unicam 293 poartable meter), both in the field and the laboratory,
in preference to the use of more qualitative tests such as 'Universal!
indicator or test papers. Jackson (19e2) considers that field pH
measurement is the most valid method, since the pH of a sediment varies
with the amount of preparation, and with factors such as the moisture
content, the amount of drying done during preparatiocn, the content of
soluble salts and the amount of grinding. The more dilute the sediment
suspension the higher the o value, and some degree of standardisation in
preparing samples for a pH tests was therefare aimed at. The meter
neasures the 'effective' pH of a sediment, including all sources of
hydrogen ions such as those produced by the dissolution of soluble acids.
The sediment sample was prepared without grirding and not allowed to remain
in suspension any longer than necessary., It was mixed to a thin paste
with de-ionised water so that the surface of the water-saturated material
could be seen to glisten, and the reading taken by immersing the electrode

in the sample and noting the scale value.

Carbon and carbonates

Carboh was occasionally present in the sediments, either as organic

carbon or as carbon compounds, generally carbonates., The orgenic carbon



could be detected by visual examination of a sample under a binocular micro-
soope, and it was thought unnecesssry to measure it quantitatively, although
) L..’ O
%mgemﬁéhweb%n&mwbytmrwﬁm%zﬁ%@km’OM7yvmﬁmwtmﬁ
deVries (1970). The presence or sbsence of carbonates in a sediment was
occasionally important and routine tests with hydrochloric acid were made
on 21l fine grained material such as the 'brickearths! (p. 77 ). It is
possible to measure the total carbonate content of a sediment, for example
by the methods of Gastner (1971), although this was felt to be unnecessary.
The carbonaceous material was sometimes removed from a sediment using
hydrochloric scid Tor particle size analysis.

Humus and other substances

The presence of humus in a sediment was detected by boiling a small
sample with sodium hydroxide, when it produces a brown precipitate. This
test was sometimes useful in estsblishing the nature of an unknown brown
colouration, but agein guantitative measurement, generally done colori-
metrically (Cornwall 1958) was thought to be unnecessary, The presence
of ferric iron was established by a spot test in acid solution using
potassium ferrocyanide, when a strong 'prussian blue' precipitate was
cbteined, Manganese was detected by fusing some of the dry sample with
excess sodiun carbonate, and extracting the melt with dilute sulphuric acid.
The purple colour of sodium permenganate indicated the presence of the

metal radicle,

1s5 Preparation and examination of thin sections

An initiel examination of the sediments was carried out under a low
power binocular microscope and incident light, to aid in sediment descript-
ion and in the extraction of alien particles or inclusions, such as shell
or bone (p. 105 ).

For a nore sophisticated analysis, perhaps involving particle shape

quantification, or if the febric or micromorphology of the sediment were
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to be examined, it was necessary either to mount the grains in a loose
slide mount, or in a suitasble mounting medium, or to consclidate a small
nortion of the sediment and cut & thin section. Loose grain mounts were
nade by the methods described above (p. V$ ) either in a cavity slide or
with the grains held by Canade Balsam.

In order to make a thin section from an unconsolidated sediment it is
first necessary to impregnate a sample with some suitable medium, in order
to render it sufficiently hard to stand cutting and grinding. In this
study 'Carbowax' (polyethylene glycol) was used, since it is particularly
suitable for slightly moist sediments,and after the impregnated sample had
dried it was cemented to a microscope slide with "Araldite®.

The interpretation of thin sections of archaeclogical sediments has
been recently discussed by Catt and Weir (1975), Proudfoot (1958) and
Cornwall (1958). Sediment or soil profiles change in response to such
factors as the formation of humus, or the translocatation of very fine
particles, and these are apparent in thin section. Kubiena (198Q, 1963,
1970} and Dalrymple (1958) quote examples of the micromorphologicel exam-
ination of buried soils, using thin sections as aids to reconsiructing

b9
past envirommental corditions, and Jamagne (19%%) discusses the inter-
pretation of soil thin sections as palaesoclimatic indicators., In this
gtudy the manufacture and examination of thin sections has been used as an
2id to the characterisation of variocus 'brickearths' (v. 79 ), together

with particle size snalyses and various chemical tests.

1.6 Porticle size analvysis

Completing the particle size analysis of a sediment is without doubt
the most useful way of obteining detailed information gbout its character-
istice, and of describing them. Accurate completion of such analyses and
the correct plotting and interpretation of results enables samples to be

described in terms of statistical measures, permitting correlations to be
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made between similar devosits, stratigraphic units or sediments that have
been produced or influenced by similar sets of processes. The particle
size analysis should make possible the detection of the agent of deposition
(for example, wind, river, a@a), the process of deposition (for example
suspension or saltation) and the environment of deposition (for example
beach, floocd plain, dune), In some cases disgenetic factors which have
affected the sediments in situ can also be detected. Particle size analysis
has, for these reasons, been chosen as the analytical technique most likely
to give informative results for the type of problems being dealt with in

this study.

1.61 Defining particle ‘siget

A1l methods of measuring particle size are empirical, because 'size?
cannot be defined except for geometrically simple shapes, and even Cor them
the chosen analytical method influences the results. Studies of sigze
distributions usually related the 'size! of the particles being studied to
an equivalent spherical diameter, or dimension, i.e., to the diasmeter of a
spherical particle whose volume is equal to that of the particle whose size
is being measured, (Rosen and Hulbert 1970).

& spherical particle may be characterised by its diameter and a cube
by the length of one edge, similar processes being employed for other
regularly shaped particles. However the majority of minersl grains are
far from regular in form, and can be platy, needle-like or amorphous. <They
may even consist of aggregates of smaller particles, and this presents
problems for measurement (Pietsch 1968). The particle 'size! being
measured is totally dependent on the method employed, and there is a
gignificent lack of appreciation of the influence of technique over results.
(Littlejohn 1970).

Table (3 ) presents a summary of some of the most commonly-used
definitions of particle 'size'. The relationships between certain of these

neasurements have been discussed by Heywood (194:6), Krumbein (1935), Chayes

22
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(1950) and Van der Plas (1962). Direct comparison of results cbbained
from different sizing methods may not always be possible, and this presents
a complication when the final particle size distribution curve is drawn Uhs
The methods of sizing used in this study, sieving and sedimentation, measure
two different particle 'sizes', and the combination of results obtained will
produce a distinct 'kink' in the size distribution curve. However both
these methods produce a volume or weight/size distribution, wheress optical
sizing generally results in a number/size distribution since individual

particles are being measured,

62 Particle size grades

Although all the particles composing a sediment differ from each other
only by very smell size gradati ns along a conbinuum it is convenient to
group them into size gredes, distinguished on fairly erbitrary criteria.
These grades refer only to the particle size of the sediment and ave not in
any way related to its minerslogical composition., Thus a 'sand? may be
composed of particles of coal or calcite instead of the more ususl quartz,
as long as the predominant particle size falls within the grade limits for
sand on the classification scheme chosen, The distribution of varticle
sizes within a sample is often very wide, for example a cave sediment nay
contain great blocks of rock with diameters millions of times that of the
clay particles £illing their interstices., 4n ordinary linear scale for
particle size is therefore impractical, and a graduated or geometric scale
is necessary. Many scales and grade classifications have been devised, a
correlation between the most commonly used being shown in Teble (4 Je  The
Udden scele, (Udden 1898) was geometric, taking lmm as the sterting vpoint
and using the ratios % or 2, depending on the direction, to cbtain grade

limits.  The resulting system was useful but non-cyclic and non-regular,

The Udden scale was modified by Wentworth (1922) who refined and elaborated

o

ite The Wentworth scaele is not, however, siiited to the analveis of well
b kK

sorted deposits such as dune send, since the grade limits are too wide, The



Teble (3 )

Yeasurements of particle 'sipe!

2L

Yethod of Nape Definition

meagurenent

Sieving Sieve The width of the winimum square
diameter aperture through which the

particle will vass.

Sedimentation

free falling

The diameter of a sphere having

diamber the same density and the sane
free falling speed as a particle
in a fluld of the same density
and viscosity.

Stokes The free Talling diameter in the

diameter laminer flow region

Hicroscopy Nominal The diameber of a circle of the
sectional seme ares as the grain projection
diameter (Wadell 1935)

Sotical statistical dismeters:

Hiercscopy

Hartin's
diameter

The length of the line which
divides the grojected ares of
the grain into two equal perts
(Martin 1923 )

Peretta

The maximum projected length of

dizmeter the grain size on a fixed line
(Feret 193} )

Mazdmum The meximum length of a line

horizontal parallel to a fixed direction

intercept limited by the contours of the
grain (Krumbein 1935)

Longest £ measured value egual to the

dimension raxinum value of Feret's diameter

for each particle (Brown 1971).
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classes may be divided into two subgroups, but this produces irrational
numbers which are difficult to memorise., For this reason the Tyler
standard (Tyler 1930) was developed, which had the mid-point of each class
as a whole number or a fraction, The British Standerd classific sation
(British Stand Qﬁ&,@67 ) has been widely used, but by far the best svstenm
is the ¢ (phi) scale of Krumbein (193L.) to which reference has already been
made,  This is based on the Fact that the class limits of the Udden scale
can be eﬁpraﬂgeé ag powers of 2, Krumbein uvreferred to use the logarithm
of the diasmeter (to the base 2) rather than the measured diameter, and to
avoid negative numbers this logarithm was multiplied by ~8. Thus @
1ow2 x diameter (mm). The system is easily memorsble and mathematically
sound, its value is shown in the processing and interpretation of results
(pe 3/ )o It forms the basis of nearly all recent work on particle size
and has the additional advantage of b veing standerdised. A correlfation
between the @ values and their metric equivalents is shown in Teble (5 )

for 2 intervals.

1.63 Particle sizine methods

The flow Ghaﬁﬁ»(f&g.‘3 ) illustrates the processes undertaken in this
study which together compose a complete varticle size analysis. A1l the
substages, for example pretrestment, are just as important to the accuracy
of the analysis as the actusl snalytical method chosen, Numerous tech-
niques for obtaining a size distribution are available, the ones used in
this study being dry sieving, for the fraction compser than L, and pipette
sedimentation for the fine material. In addition use was made of a more
sophisticated technique, automated electromic particle sizing, using a

Coulter Counter, for sizing two samples of brickearth.

4

1.6 Fresentation of resylts

In order to dbtain the maximum amount of informstion the results of a
varticle size analysis must be presented in a suitable nanne r, ideally one

which permits direct inter-sample comparison. The raw data was ava ilable
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in tebular form, weight or volume/size distribution expressed in @ units.

LR

The histogram or bar graph mesy be used to show the percentage of

;....

grains in each size class. It has the advantage of being very simple to
construct but is unstanderdised, The choice of class widths on the
histogram is very importsant. With 2 narrowly divided sediment, for
example one sieved at %ﬁ or 8 intervels, an arithmetic distribution is
acceptable, but it is more usual to use a logarithmic scale. The shape
of the histogram depends on the class intervals used, and Fig, (4 ) shows
the appearance of two histograms constructed from the same set of data but
using different class widths, The finsl appearance is quite different.
The histogram is not a particularly good method of presenting particle size
distributions, although in some cases its visual impact is useful, partic-
ulerly for detecting bimodality or polymodality in samples, For this
reason the histogram has only been used in this study for the presentation
of results obtained by more subjective analyses than particle sizing,
especially visual roundness and sphericity results, (e.g. Fig, “58}.

fn elternative method of presenting particle size results is the
trianguler diagram, hich visually indicates the relative proportions of
three components in a sediment, Pig. (§ ) shows the triangular diagram
of Folk (1954) for sand/silt/clay mixtures. The diagrams sre simple to
construct and have been used in this study to obtain standardised sediment
descriptions, which are combined with calculated statistical parameters to
obtain a fuller description of the samples.  This has generally been done
by computer, using the SIEVETTE program described om p. (29 ).

The use of a semi-pictorial graph has long been a popular method for
the presentation of obvious changes in particle size composition in a
stratified series, and it may often be used where sampling characteristics
or some other factor render the use of nore sophisticated methods unsuitable,
The writer has elsewhere pointed out the inedequacy of the form (Shackley

1972, Appendix) end compared the potential of such diagrams with calculated
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statistics. The method is particularly suitsble for the presentation of

textural chenges in cave sediments (Lais (940, Schmiat 1958 | raville 1970,
da ”»

Shackley 1972, 19?2&. In this study it was felt that the form was not

E)

sufficiently precise to express the analytical results, and a more stat-

i

istical approach was substituted,

The construction of a cumulative frequency curve ils the preferred
nethod of presenting a vparticle size disﬁribuﬁi@m, and consists of plotting
the grain size grades (on the @ scale) against the cumulative percentages
of the samples cccurring in them, farly work was done using an arithmetic
scale, which tended to produce S-shaped distributions, but this is now
considered to be inaccurate. The drawing of such a curve is a necessary
srelivinery to the calculation of graphic statistics and use has been made
here of arithmetic probability paper for greater accuracy. Since virtually
all natural &e&imenﬁé will have a log norpal distribution the curve for a
unimedal sediment on this type of paper will approsch a straight line,

after a curve has been constructed foar each analyais C?iga 6 }
percentile values are read off, and used to standardise the deseriptions of
the size frequency distributions. If a series of curves was to be drawn
the semi~transparent variety of probebility paper was used to help in visual
comparison, Percentile values were obtained by drawing a line from the
required point on the hoarizontsl (cumulative percentage) axis to intersect
the curve, and another line at right angles from the intersection to cut
the vertical (¢ unit) axis. The value was then read directly. Thus iz
Fig, (6 ) the median (50%) grain diameter occurs at 1.9 F.  Arithmetio
vrobability paper permits accurate readings to 40.01% (Folk and Ward 1957)
and expands the 'tails' of the size distribution.

These graphic computational techniques help in comparing the character-
istics of two different sediments, and in identifying processes and depos-
itional environments. Hany different indices have been propoged to

describe the curves by various combinations of percentiles, the most



commonly used being those of Inman (1952), and Folk and Ward (1957) which
are summariged in Table (§ ), The latter series have been used in +his
study, and were calculated for each sample using a computer Progran C@ig.
R ). ‘the Tirst step in the calculation without the program was to plot
a curve from a set of values, and then to read off the percentiles required
for a particular series of statistics, The Inclusive Graphic statistics
of Folk and Werd (1957) require the reading of the 5¢, 16g, 25¢, 504, 754,
8uff and 95¢ percentiles. Folk (1966) presented a comparison of the
efficiency of the various statistics proposed by such writers as Trask
(1930), Otto (1939) Inman (1952), Folk and Ward (1957) and Krumbein and

Pettijohn (1938),

=

Fig. ( 7 ) shows the cunulative particle size distribution of a dune
sand deposit stratified within a series of marine terrace gravels at
Christchurch, Hampshire, Control samples of beach and dune sands from
modern contexts are shown for comparison, and it can be seen that +he
cumulative curve brings out the distinctions and similerities very clearly,
These curves have been ploted from data obtained from s dry sieve particle
size analysis, dividing at ¢ intervals, using a computer program

(SIEVETTK} to perform 211 the caleculations and to describe the curves,

The actual printout from the analysis of the ancient dune sand is shown in

Figsa (®), run on Southampton University's ICL 1907 computer, The
program, which was used Ffor the processing of all particle size analyzes
completed in this study, requires the data input of the weights of sediment
retained on each sieve, and will then caleulate and cumulate weight percen-
tages, If a pipette snalysis has been carried out on the finer raction
of ‘a sample the variables of Stokes Taw (pe 38 ) are entered, and the

4

particle size distribution of the suspended sediment is caleculated accord-—

bixd

ing to the initial aliquot method of Creager and Sternberg (1963) the
results being combined with those of the dry sieve analysis., The percentile

values are cbtained by a linear extrapolation, moment measures of +he
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PARTICLE SIZE ANALYSIS
XCHJRCH SAND

PHI WEIGHT PERCENT CUM,PERCENT
1,300 3,40 ¢, 85¢ 0,852
3,500 2,070 VD BN 1.372

J,uin 4,2.0 1,083 2,625
2,500 7.6.0 1.945 4,340
1,000 7850 G, 62, 8,761
1.500 2.6,7:.0 56,853 65,612
2,000 f,P00 18,028 83,640
2,500 56,450 4. 142 7,789
3,000 6,820 R4 IV 29,699
5,500 1,040 v.26% 39,759
4,000 0,250 6,075 9,832

SIEVED WEIGHY = 378,160 SEDIMENTEY WEIGHY = 0,000 TOTAL WEIGHT = 395,830

POINTS FOUND BY LINEAR EXTRAPOLAYION

A AR A N Y P 2 T I T T Yoy

PLRCENTILE PHI VALUE

.0 -3.858

5,0 3,57%

15,0 1,064
2-.0 1,143
S..0 1.36%
75,0 1.760
84,0 2,013
95,0 2,401

SEDIMENT DESCRIPYION
A T T YT Ty
L R T Y Y L T )

GRAIN SIZE PARAMETERS
"'.'w.".'.'..‘."..

MEDIAN GRAIN DIAMETER = 1,463
PARAMETER A0MENT MEASURES FOLK INMAN
LEZ 2L XX X XY 222 ETIZ Y2 Y Y LX 23] [EX XX ]
MLAN 1e423 1,480 1.538
STAMDARD DEVIATION 0,581 0.514 0se75
VARIANCE 0,587 0,264 3.225
SKEWNESS 0,413 0,¢5¢ 3,370
i.d64
KJRTOSTS 2oihb 1.212 0,725

PERCENTAGES OF CONSTITUENTS

Qh'i.ﬂ'.QQ.".QQ'.'QQQ.Q.Q.

GRAVEL = 0853 SAND = 98,.8; MUD = n.168

FILKS TEXTURAL DESCRIPTION

AR A R R S X )

SLIGHTLY GRAVELLY SAND
MODERATELY SORTED
LEPTOKURTIC

FINE SKEWED

Fig. ( ) Printout of the program SIEVETTE, using data from the particle

size distribution of a sand from Christchurch,



distribution are calculated and the statistics of Toman (1952) and the
Inclusive Graphic Statistics of Folk end Ward (1957) are cbtained. The
program elso calculates the percentages of gravel, sand and ‘mud' (silt
and clay] in the sample, and produces a textural description accarding to
the criteria of Folk (1954k). If the fine fraction is analysed by

QML
sedimentation the data an@pﬁedﬂiS/%he weights of sediment taken by
evaporating suspensions of the sample extracted from the sedimentation
cylinder at ff or 1f intervals, sccording to Stokes Taw. A full size
distribution can be obtained from this program, which standardises the
descriptions and facilitates comparisons between samples, The progran can
be linked to the initial data storage system SAMPIERS (p. g ), to
further programs for statistical testing of results (for example, p. 2| ),
or a graphic display to draw the curves, The STRVETTE progran was
compiled in the University of Southampton by Dr. D. Frederick, and modified
by the writer, from Bork (1970), Kane and Hulbert (1963) and Pierce and
Good (1966), Similer programs for the processing of particle size data

ef ol
are described by Schlee and Webster (196?),[?@ﬁ@?&6n‘(1969) Kogrand

BIEVETTE requires the actual cumulative curve to be dravm by hand, if
it is required, unless graphic software facilities are enployed. 4Although
the curve is not strietly necessary, since the statistical parameters can
be obtained from linesr extrapolation vithin the computer, it is diﬁficulﬁ
to detect bimodality or experimental errors without it, and visual inter-

sample comperisoen is facilitated.,

1.65 Intervretation of results

The mean size parameter reflects the average size of the sedinent, and
is influenced by the source of supply and the agent and environment of
deposition. The existence of gaps in the size distributions of natural
sediments has long been noted, and Wentworth (1933) remarked on the shsence

of the ~1@ grade and -8f grade in a large number of samples. Udden (191)

30



Teble (5 ) Graphic Statistios

Measurement Inman (1952) Folk end Ward (1957)
Mean Size M{Zf = @648, M, = F164750 4880
— 3
Standard Deviation g (P8L.-g16) v = #eh~g16 + gos-gs
2 - it 6.6
Skewness g = P164784~2 (#50) | SKI = F164£8,-2(450) + do5-¢5
P8, ~F16 2 (@8l ~g16 2(#95-¢5)
Rurtosis g 9B =gf5 i OB

5@4@ 16~1,0

24k (#15-g25)

31



Tound 2 gap of 3-Lf in the sand fraction of aeclian sediments, and these

Toler (1964),  However

and other suggestions have been summarised by
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zaps to inefficient laboratory techniques.
The role of the source material is fundamental in controlling the size

distribution, especially the eventual value of the mean. (Folk 1962, Folk
and Robels 1964).

The distinction between various types of sands has often been made by

reference to the standard deviation and skewness parameters, Severs

. - K > b
farrd (’?957;’ shown in Iable Y.
Sediments consisting largely of fine sand are generslly the best sorted,

and it therefore follows that wind transported material shows this character-

e

istic as well. orting becomes progressively worse for coarser or finer
72

sedinents (p.i2#), which Inmen (194.9) explains as a result of Fluid dynamics,
although Folk and Ward (1957) consider that it is the result of a polymodal
source,

It is usual to plot the parsmeters or statistics obtained against each
other on two dimensional scatter diagrans (p. 82 ), to diagnose the ordigin
of the sediment and to locate general trends in series of anelyses (Folk
and Ward 1957, Shackley 1972)., The commonly-used method of drawing circles
around likely clusters is very inaccurate, and should be replaced by
properly calculated correlation and regression co-efficients for the scatter
disgram being considered, (Moroney 1951, Shackley 1972). Plots of skewness
against kurtosis are particularly useful, and Mason and Folk (1958) found
that they could use them to distinguish dune, beach and river sands., Skew-
ness and kurtosis values seem to be the result of the mixing of two normal
populations in variocus proportions in the resulting sediment. Beach sands
generally have negative skewness values although dune and river sands tend
to be positively skewed., Kurtosis values tend to be high in lagoonal silts

but low in beach sands (9,17:7}, since the latter are more efficiently

gt

po
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sortad, It has been sugpgested that the varameter values depend to a
considerable extent on the amount of cosrse materisl present, which tends
to weight the distribution on one side, Fuller (1962) noted that the 24
size grade is of'ten missing from sediments deposited in shallow water
environments, $ew— and Priedman (1961), in discussing the negative
skewness of beach sands, concluded, after an analysis of over 250 samples,
that it was a function of two forces of irregular strength which operated
in different directions in a beach environment, namely the coming waves
and the beckwesh. The former agent deposits the material whereas the
latter tends to remove the fine fraction, which results in the negative
skewness. The relationship between the current required to move particles

)

of 4if

b3

Terent sizes has been discussed by Allen (4 970) and Inman (194.9),
Numerous geological papers have been written on the interpretation of

grain size distributions, including those of Shepherd and Young (1972)

%;;_3

Fuller (1962) Asseez (1973) and Mason end Folk (1968).  ALrchaeological

work has included studies of cave sediments, reconstructing palaeocclinatic

changes by fluctuations in varticle size compositions, for example the work
<

of Laville {[Q7S’} on French Ferigordian sites, Shackley (1972, 19?§Q on

)

nglish cave sites, Tankard end Schweitzer (1975) on South Africen caves,

and Dekaris et al (196L) on the Greek cave of Kokkinopolis. Davidson
(1973) studied the evolution of the tell site at Sitagroi by carrying out a
particle size analysis and measurements of the total phosphate content,

and Cormwall f19§0) described a combination of particle size analvsis and
chemical tests on soil samples from the ditch section of the Nutbane long
barrow (Hampshire, England).

The particle size distribution of a sediment may be used as the beat
way of quentifying and describing it, and as an objective method for
comparing individual semples, stratigraphic series and different sites,

In this study particle size anslysis was used to comment on and character-

ot

ise the nature of the deposits, and to dis stinguish the products of



different depositional environments.

1.66 Bieve anslveis

5

n this study to cbtain the particle size

ol
b

Dry sieve analysis, use

distributions of sediments from -6@+4#, is probebly the most commonly used

o

sizing method. Numerous varieties of sieves are available, those used

1968 ). The series consists

Ly

here being the American ASTH series

2 "

of a set of sieves of different mesh apertures, the nesh in the cosrser

R

ieves being of woven brass, and for the finer sieves of vhosphor bronze.

. . R 4 . N .
8" diameter sieves were used, spaced at w0 dntervels and divided into nests

of a size convenient to the sieve shaker, with = pan and 1id to each nest,
The szmples were prepared by any of the methods already described, and it
was of'ten necessary to remove fine material and to pre~treat by removal of
carbonates or iron oxides. Sieving was carried out on a vibratory sie
shaker for 10 minutes per nest, a total of 21 shves being used from =-6f to
.  Bach empty sieve was weighed on an accurate balance and the weilght
recorded on the laboratory worksheet (Fig. ? ), to three decimal places,
Since these weights remained constent for the set of sieves being used they
were printed onte the sheet. Material coarser than -6f was sized divectly

by hand (p. 13 ), The sample was poured in at the top of the coarsest

nest, shaken for 10 minutes, and then decanted from the pan into the nex

nest, ach sieve was then re-weighed, the sample weight caloulated and
the sieve cleaned. Material which passed the finest sieve (@) was

stored in a labelled plastic phial for sedimentation analysis, which was
cerried out if this fine fraction represented more than e of the total

sample,

Hinatte snalveis

.

ey

&
TN

-

Particle size enalysis of the finer sediments was carried out using

2

»
-
e

pette sedimentation, following Stokes Law, and the results combined with

o]

those of the dry sieve analysis and processed by the SIBVEITE program

described above, Stokes Law, stating that



Fige (9 ) Record sheet

for dry gieve analveis

Sample GPR/ISD

Site Great Pan Farm,

3 ., LNy
Samele No,
walltst 1O

Bxaot Location

Y e 3 Sed

Newport, T of . - . .

b ol PR/ T8D see section drawing
Pre~treatnent Analyst Pate 2,1,71.
removal of iron oxides
Geners] description lotes

asand

¢ velue | Bieve weicht | Total weieoht | Sedinent | Sediment @ Cupulative
gins. ) (gms.) vieight Loge | l.age

(gms.)

-6 501,10 0,00
"ﬁ’i 50@»35 OmOO
-5 545,38 0.00

~lo 5 565,82

0.00

I 566, 56

571632

&976

1.39 1.39

=35 532.45 Bli5. 62 13,17 3.8k 5.23
-3 531 T4 5LE. 66 16,92 - 10,18
“2.5 513,16 526,98 12,82 Lo 03 Uy 21
-2 4.9y Bl 503,60 9,26 2,70 16,02
=1e5 L6508 168,76 3,28 0.95 17.87
7 L7242 :77.76 5o Gy 1e 6l 19,52

~0.5 L5h.27

@620?#

Geli7

247 22,00

0 @&?a@é

129,69

5.57 25.57

+0a 5 L5 8L 436,67 20.83 .08 31.65
+1 407,40 L38455 37 olih 10.93 12,59
1.5 365.77 4lidi o 39 78.62 22,96 65456
2 361,72 LO6, 3L Lo 62 13,03 78,59
245 357.33 LA o4 7 576 16,69 95,28
3 350403 358, 7h - 8.71 245l 97.63
3¢5 351,33 355451 heo 1 1.20 99,03
& 339.67 B.25 158 0ok6 99.49
Pan 1

Pan 2

Pan 3 30,61

32,35

1o bl

Oely5

(%0 age finer than L@)




(a,-4,) or

wass i

Vo= 2
G
e

where V =

. \ wm 2

¢ = grewity acceleration (gu/s8e”)
r = radius of particle {cm)

M = viscosity of fluid (poises)

b

governs the frictional resistance of a fluid to a particle falling through

. * . . Y . e kY
ite For varticle size anelyeils it is the varisable r (particle radius)

which is required, which may be calculated from the asbove equation

aince V =

R

falling height (om)

Hy

where h =

and t = falling time (seconds)

This enables the time required for a sphere of a given size and density

L)

to fall through a given height in a given mediun to be caleulated, if the

particles are finer than L.5@. The 'size' ofa particle being nessured is
the Ztokes dismeter (gu'LQ}, or the diameter of a particle which falls the
same distance as a mineral svhere in the same time, through the same nmedium
and at the same velocity (Wuller 1967). Thus if the variables are known

the settling velocity and the particle size may be calovlated for any

ight problem arises if the sediment is poly-

Lda

suspension of sediment, A sl
ninerelic, since the density chosen <d1> must be that of the predominant
particle tyove, but in this study a value of 2,65 was taken, since the
sediments were principzlly composed of quartz.

The particle concentration must not be less than 1%, nor too high

since that causes the particles to interfere with each other during settling.

ja¥

5
Lowas used

i8]
H
bt
feied
@

L paximum weight of 10-25 grams of sediment per 1000 ml of flui

for pipette anslysis, the lower concentration of ten giving more accurate

results, (Irani and Callis 1963).



Tig. (JO) Becord sheet for wipette analysis
SITE SAMFLE O, LOCATION DATE

Pre Tregtment

Previous analvsis

=

£

NOTES

Veloht sieved Teioht sedimented | Disversant Cylinder volume
Calgon 1000 ml
Pivette volume | 8§ of particles Tempergture
25 cc 2.65 20%
Clock tinme Withdrawal time @ value|Depth |Wt.dish|Wt. +sed|Tt.zed,
0 1 56 L5 20
(restart)
0 1 56 5 10
0 3 B2 5.5 10
0 7 L2 6 10
015 0O 6.5 10
¢ 3 0 7 10
11 0 75 10
2 3 0 & 10




The density and viscosity of the sedimentation £luid veries with
temperature, so in this study the temperature of the sedimentation cylinder
was controlled at 200@, by the use of a water bath, and both values taken
as 1, wtmospheric pressure was assumed and gravity acceleration convent-
ionally taken as 980gm/cm31 The settling time of particles at fixed
temperatures and fall heights were calculated from Table 6 s and the
particle size distribution of the sediment suspended was determined by
withdrawing samples at separate pre-arvanged time intervsls.

The pipette apparatbus used was a modified version of the Andreasen

r

(Andressen et al ﬁ?:g} connected to a vecuum pump. The pethoed is rather
time consuming but accurate, and measures concentration changes within the
settling suspension according to Stokes Law. The principle governing
pipette analysis states that if two particles begin falling at the same time
the lerger will f2ll faster than the smeller, Pipette samples taken at
constant depth will therefore contain fewer and fewer cogrse particles as
settling time increases. The first sample, or initisl aliquot, will
determine the quantity of materiel in suspension, if this is not already
known. (Creager and Sternberg /963 ). This assumes total dispersion and
instantaneous withdrawel of samples, neither of which is guite realistic
but which do not contribute any substantial ervors., Table ( & ) shows the
withdrawal heights and times used, Since there sre large time-gaps
between the sample withdrawals in the finer grades the apparatus could be
left for long pericds in the constant temperature waterbath. TFipette
analysis was taken down to 8 @, the silt/clay boundary, although analysis
down to 11 # is possible.

The modified Andreasen pipette was mounted on a stand with a movesble

2

rack (Fig. 1l ). The pipette bulb, of 25cm volume, was connected to the
reservoir by a two-way tap, permitting samples to be drawn up from a pre-
determined depth and then allowed to flow through an outlet tube into an

evaporating dish without disturbing the sedimentation cylinder. The



overflow
tube —

pipette / \
bulb —

sediment _I._ R

Suspension\. s -

water "‘”*-_'.".‘T‘ - - -
bath |

Pig. ( }1) Diagram of the operating principal of the modified Ardressen

pipette,



Teble (6 ).

Particle gettline times,

(after Golehouse g ).

Temperature = 207Cy Specific gravity of varticle = 2,65

E*P?J:*‘E:icl e /ﬁi@? Withdrawal Withdrawal time

size depth (cm,

(Liner below

uritas ) Hours Hinutes Beconds
L 62.5 20 - - 58
o5 v 20 - ( 56
5 31.2 10 - 4 56
5.5 22,1 10 - 3 52
6 15.6 10 - 7 L2
45 11.0 10 - 15 -

7.6 10 - 31 -

7e5 5.5 10 1 1 -
8 3.9 10 2 3 -
8s5 2.8 10 Iy 5 -
9 1.95 10 8 10 -
9s5 140 10 16 21 -
10 0.98 10 32 4.2 -




suspension reservolr and outlet tube were then flushed through with water
from the clear fluld reservoi® after each reading. The pipette was mounted
in a clamp on a moveable rack, attached to a stand calibrated in mm. The

)

side arm was Joined to a simple suction pump, consisting of a vacuun tube

Joined to a tap, which could establish sufficient suection to withdraw a
sample very faet., The errors inherent in using this type of spparatus,
for exsmple the 'shock! effect due to the impact of the pipette into the
suspension, or the small sampling error resulting from the retention of
sediment in the fube, were less significant than in any other sedimentation
method, for example using a hydrometer. The sample for snalysis Was
either obtained by splitting and pretreating a field sample of very fine
material, and then passing it through a 4f sieve, or else was already
available from the fine fraction of a dry sieve amalysis, It was dispersed
with 15 nl of 10% 'Calgon® (sodium hexametaphosphate) in distilled water,
making a total wvolume of 1000 ml, The apparatus was assepbled as shown in
Pigse (1 ), and a series of clean evaporating dishes were weighed. Samples

were withdrawn at selected intervals and heights, the experiment being re-

started each time, if the time interval between readings was very short,

o'

y re-stirring with a mechanical stirrer. Timing was carried out by

tarting a stopwatch at the same moment that stirring finished.  The with~

i

drawal heights were calculated by carefully lowering the pivette in the
stand until the tip Jjust touched the surface of the susgpension, the rack
could then bhe moved down to the appropriate withdrewal depth using the
calibrated stend., The sedinmentation cylinder was allowed to stand until
the temperature had reached QQQC, before being placed in the water bath.

A samples was withdrawn by sinking the pipette to the required depth and
opening the tap, which filled the bulb by suction. As soon as the bulb
was filled the tap was closed, at a time exactly coinciding with the cale-

ulated withdrawal time. The vacuum pump was then turned off, the sample

emptied into an evaporating dish and the outlet tube washed through.

A

&0



Samples were evaporated to constant weight in a drying wabinet, and placed
in a des;ﬁcétor vefore weighing.,  All results were noted on the standsrd

worksheet (Fig. 0 ), and then processed using the SIEVETTE program.

RN
N



Section 2. lMethodology (Implements)



L0

2,1 Information collection

The Tirst stage in the study of the implement assemblages was the

g

evaluation of data on the orig

inal implement distribution and the present

location of finds. The survey of Roe (1968) was Found especially useful,

and was supplemented by other papers, such as Calkin and Green {19.9) where
.

find spots were &lso reliably and accurately recorded.  Further information

*

was gathered from museum accession registers and local collectars, a
frequent source of accurate but unpublished materisl. The major difficulty
encountered in trying to make a comprehensive survey of find locations was
the lack of systematic recording, even in quite recently-assembled collecs
tions., Very often the records only describe the find of a series of
implements from an imprecise location, seldom giving a grid reference or
locating the material by the use of sketch maps or sections. There were,
however, some notsble exceptions to this rule, for example the excellent
work of Poole on the Great Pen Farm material (Poole, 1924L), or of Black-
more on the Fisherton area (Blackmore,|867).

Wherever an accurate reference to an implement £ind spot was traced
this was then checked on the ground, searching for extant sections or
exvosures and examining their correlation with published materiel, Since
many of the implement finds ceme from gravel a surprisingly large nuuber
of sections were still available for study, although some had been filled in.

Where the implements were not exactly located it was necessary to use
great care in deciding where the originel finds were likely to have come
from, since it was tempting to relate a vaguely-ppovenanced group to a

visible section, if the evidence werranted this., Tarly workers often

eferred to find spots only by local names, and these were, in many cases,

H

impossible to identify in the ares todav., Much detective work was needed
T v

[

n chesing portions of the same assemblage in different museums, or in re-
constructing the position of old gravel workings where important collections

had been made, from maps in use at the time., There the location of an

'



b

ggenblage was not sufficie ntly vrecis or where there was no visible

g

£

section, the implements were simply described and commented on, for example
_ Sonatnes
at Bleak Down, on the Isle of Wight (p. ls? ). There war?é however,

pa

»

strong reasons for connecting a less well provenanced implement group with

L] &

jroup of better provensnce, the limitetions of the evidence in the case

w
o0

of the former being born in mind. An example of this ocours at arsash,

where the Mousterisn of Acheuelean Tradition assenblage designated’Group A7
Was T the 7.5 m beach, whereas another implement assemblage, typologic-
ally identical but not so accursa tely provensnced, and described as Group BY
was considered as part of the same general collection. This connection
was supported by detailed examination, but the evidence was =till not fels
to be strong enough to permit the groups to be combined.

After the literature search and preliminary fieldwork had been under-
taken all the reparted find spots were exemined, and local workers inter-
viewed il necessary. This resulted in a series of supplementary implement
finds from the originel locations, and a great deal of additional information
being cbtained, The product was a detailed analysis of the distribution of

implement finds in the erea, made on a series of base maps, with the find

spots being subdivided on the basis of their accuracy. Ihis inforpation

was superimposed on geological maps (1" Drift edit ons), to examine the
correlations between the tributions of implement finds and the distribe

ution of the drift deposits, in particular between the raised beach segments
and their industries. As deseribed sbove (0. I ) the 7.5m raised beach
was selected for a more detailed study for a veriety of reasons, not least
because it was firmly associated with a series of distinctive assenblages
which on detailed examination proved to be Mousterian of Acheulean Tradition.

These Mousterian industries were then studied in detail, and the results
combined with those of an analysis of their matrix deposits, where reference
had been made to precise stratigraphic contexts, or where these could be

confirmed by field examination. The constituents of “he assenblages were
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of'ten widely scattered between various nuseums, and great care had to be
taken when Cla“.iﬁg related or identical find spots, which was only done

if precise grid references were available for each fragment of the coll~

ection, were the evidence for detailed provenance was not sufficient
the assemblage was not included in the detailed study, and this has probably

resulted in an under-estimation of the mugbers of artifacts from particular

Af'ter the assemblages had been provenanced and identified the morvh-
ology and typology of their constituents was considered, and combined with

an exemination of the natural abresion that each artifact had received.,

2.2 General features of the sasemblages

The general features noted included a description of the raw naterial
of each artifact, which was frequently some kind of f£lint, but occasionally
cherte At Great Pan Farm, where the gravels containing the implements
consisted principally of chert, a specific ﬁyp@ of £lint arpeared {o have
been deliberately imported for the manuf e+ure of implements, probably for
its attractive colouring and the fact that it was easier to work than the
chert., The presence of large cortex areas on srtifacts was also noted,
end the incidence and type of patination, Patination studies must be
used with care, since percolating groundwaters do not affect each implenent
in the same way, and may result in patinaiion inconsistencies within an

@s@mbla@ » but in some cases it yay provide additionsl useful evidence,
Weathering was also noted, for example the thick ereamy~-white chalky
patina on the Holybourne materisl, and signs of frost cracking or mapine
aettorr [the crescent shaped impact craters caused by percussion in a high
energy emviyanm@ntﬁ. The type and degree of retouch, the use or neglect
of the Levallois technique cr other specific menufacturing methods, and
the use of a soft hammer were also noted, as was the presence of waste
flakes, cores, or hammerstones in an assemblage or speeific features such

a8 the manufacture of all handsxes Prom Flskes. A1 these Peatures assizt
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in establishing and describing the nature of the assenblage,

cel descrintion

oft the implement had been described,

end its raw nmaterisals, manufacturing technique and specisl Peatures
considered, it was then meassured. The three axes (2, b and c¢) were
neagured either on a fixed block, or by the projector method described
zbove (p. 13 ) and the results exvressed as the axial ratios a/b and Db/c.

Each implement was then weighed and its degree of abrasion quantified

This resulted in a series of standard verameters describing each

implement, namely its weight, abrasion and axisl messurements. Hach

variable thus cbtained was plotted against each of the others on bie
veriate scabter diagrams, the values for any given assemblage being shown

on the same diagram. Any groupings that emerged were tested by correl-
ation end regression co-efficients, The mean, variance, standard errvor

of the mean, skewmess and kurtosis were then calculated for the values of

each parameter among the component narts of the assen blage, and used for
inter-gample comparison. These numerical results were then combined

with a description of the typology of the group to perwit conclusions

U'b—m:m‘(;)u os to be drawn.

§

about the nature and valid ity of assemblage and

2,4 TImplement sbrasion

T

ul » b "

The implement groups considered in this study came from three basic

types of context, merine or fluviatile deposits (verying in texture from

o

cobbles to fine silt), periglacisl deposits such as coombe rock s or from
other drift deposits, as for example 'brickearths’ or clay-with-flints.
The nature of the sbrasion which the implement had received was related to

the type and hardness of ita raw material, its shepe, and the transport

and depositionsl processes to which it had been subjected. Bome implements

were recovered from matrix deposits which had clearly formed under peri-



glacial conditions, end these typically showed a thick chalky-white patina
and intensive frost cracking. Unless these implements had been derived

from other deposits ard were not thus truly 'in situ' it was raerve to find

that their ridges had been abraded, although they were of ten heavily cracked,
The grinding and polishing action cbserved on artifacts depogited in a
fluid medium was sbsent, and the implement ridges showed a maze of fine

lines snd fresh breaks attributable to frost action. The nature and type
of ebrasion which an implement receives under marine or fluviatile cond-
itiong veries with the particle size distribution of the abrasive and
velocity of the current responsible for transport and deposition. It

Tollows, therefore, that a collection of artifacts recovered from fine-

lenen g

greained silts are likely to be less heavily sbraded than im

recovered from coarse cobbles, although their sbrasion time and distance
travelled might have been similar. It was often thought that the

inclusion of an artifact within coarse materisl autopatically meant that

it had been redeposited, although this does not now seem to be the case.

Une problenm presented during a consideration of implement sbrasion was the

ng
need to develcp some adequate descriptive terms, on a quantitative bagis,

end to eanalyse the actusl processes which nroduced the abrasion. The

results obtained from this type of experimental approsch could then be

)

applkied to the agssemblages under discussion,

2.5 Bxoerimental Abrasion

Tt was felt that there was a need for a more accurate measure of the

,,,b
=]

"

natural abrasion (cr 'wear') which an implenent hasg received, to replace
ich Joosely-employed terms as 'fresh' or ‘heavily worn',  Such a vropossal

ey

does, however, meet with a number of problems, for example the selection of

measurable points on the implement which have not been contaminated by wear

occasioned by use of the tool. The widths of the ridges between flake

beds increases as the implement becomes naturally abraded, and if such
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widths are measured one can obtain an index of the relative amount of
ebrasion that the toolg'has received, after its mamifacture and before its
excavation. However this relative measurement would have little meaning

unless one could relate it to some fixed stendards, and this was the object

of the experiments described below,

the writer with a series of freshly-made handaxes of Acheulean type, copied
from specimens of different shapes found in Hampehire pgravels,  These hand-
axes were described using the methods of Roe (Roe, 196L), and drawn and
photographed in the fresh state., Bach was then divided into imaginary
thirds so that the abrasion of the tip, middle and butt could be compared ,
and a number of fresh ridges were chosen in each of these zones.

The initial widths of these ridges were then neasured by placing the
specimens under a microscope, ueing X 75 magnification. Two incident
lights were arranged to illuminate the ridge being exemined, the width of
vhich could be measured to within O.i&lm, by using a calibrated eyepiece.
Seminov (196) recomnends various chemiocal coatings to improve the optical
properties of £lint under the microscove, but it was found that these
tended to obscure the ridges, which could be seen best in the natural state,

The fresh flint implement was then placed in a tumbling apparatus with
water, and a known quentity of sandy Fleistocene river gravel , of measured
particle size distribution, to act as an abrasive, The tumbling mill
consisted of a large heavy plastic barrel, with a rubber lining to prevent

sbrasion from the sides, fitted with a watertight 1id and rotated once every

- 55 seconds by en spparatus similar to that used for the nolishing of

[

gemstones, The specimen was then abraded for a total of 4100 hours, ridge

@

widths being measured at the same point after 0.25, OeB, 0a75, 1,5,10,20,
40,60,80 and 100 hours. The process was then repeated with five other
Ve S B W

implements of different shape, and with sbrasives of different textures

from sand to ¢lay.



It is not claimed that this apvaratus exactly reproduces conditions

in a FPleistocene river, but the use of a tumbling mill for this experinment
- i P Ao

was preferrved to the dry or wet sendblesting methods used by Kuenmen (1947)

to abrade rock, or to the revolving apparatus devised by the same writer,

(Kuenen 1956), The tunbling mill theoretically enables equal wear to be

received by all parts of the object, if it is made large enough for the

)
el

E

tifact to rotate along all its axes. Under natural conditions the
abrasion rate iz proportional to the relative hardness of the £lint, the

ke

velocity of the current, the shape of the implement and the amount and

particle size distribution of the sbrasive., This experiment therefore

“

only reproduces one set of conditions, leaving a large number of other
possible permutations., Ite importance lies in the proof of the feasibility
of quantifying sbrasion, and in en understanding of how an implement abrades,
rather than in an exact duplication of river conditions.

s Y . " 3 -
ig. (|7 ) shows the vattern of ridge width increase in two typical

b
x

specinens, an ovate and a pointed handaxe, sbraded in sandy gravel. None

g n

T the other implements produced vpatterns that differed substantially from

0

g 4

these, and thig in itself is important as one would, perhaps, except
greater variations in the abrasion rates of handaxes of different tyoes.
The graphs are drawn with the ordinate on a logarithmic scale, which has
the advantage of expanding the distribution for the first, more crucial,
periods. The readings for the tip and middle of +the implements lie roughly
in a straight line, The butt end of all the svecimens abrade very

rapidly at first, but thereafter hasg a wear pattern very similar to that

cheserved in the other zones.

2.6 leasuring sbrasion

ges abraded differently in different abrading

]
]
s
s

A8 expected, th
media, and the degree of sbrasion increased with time. Different patterns

~

of wear could be seen to emerge, seemingly unrelated to the quantity of
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Fig., (I 6) Photomicrographs of the appearance of experimentally abraded
QH%;MQﬁ fh@’bﬁ} gfa,fﬁ\y_ili o
ridges, ma.gﬂéred Ax‘ 75
(1) Fresh ridge, average width W
(2) Appesrance of stress cracks, average width 15‘7047;.
(3) A 'braided' ridge, average width SB/u,m.,

(L) A 'braided® ridge ground in fine clay, average width fzia/{w.

(5) Ridge with percussion craters, average width 8 /i«/mg

(6) Heavily abraded ridge, Average width 279/(/\-{1;,



fluid present or the shape of the implement, but as a funciion of +the tyve
of abrasive and the length of +ime invelved.
Pig, ( lb ) show stages in the natural ebrasion of a ridge. They

-

te the process and act as standards for the terne

are intended to illust:
inology employed. ( [6'l ) shows the appearance of z fresh ridee in a
photomicrograph teken at a magnification of X 75, in incident light. The
ridge width here averages 5m, The abrasion process consists both of
chipping et the implement by other natural and humanly-worked nodules
during transport, and a slow grinding down of the ridge by an abrasive

consisting of the finer elements carried by the stream. The chipping

e
B
O
O
o
w
i
;.J >

s much more active soon after the begimning of the abrasion, but

continues throughout the process at the places nearest to the centre of

5

gravity of the nodule., Initisl stages are merked by the appesrance of
stress cracks (/6'A ) which then develop a 'braided! appearance, This
braiding is the result of pebbles hitting the ridge at an acute angle,
striking off microscopic flakes, The braided ridge is then ground avray
(leq 3, resulting in a gradusl increase of ridge width, irrespective of the
Flaking angle of the ridge. An alternative sequence involves the rapid
appearance of percussion craters, caused by the impact of a heavy pebbles
(16'5" ) but the Pinal product is always a smooth ridge crossed by hairline
cracks ([6'6). Such = worn ridge reaches a width of Lmn in heavily shraded
specimens.  The nature of the abrasion process 1s largely a function of the
type of abrasive, and it im possible to distinguish implements which have
been abraded in different environments.

rained, silt or clay, the relative sbrasion is

:)

If the sbrasive is fine

0

very slow, but the rounded appearance of the ridge (164 ) is attained very
quickly, Teble (7 ) presents a correlation of the observed ridge widths
and the comnonly used verbal descriptions of abrasion. An Yabrasion index'

value is suggested, based on these metrical criteria, facilita

17
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After these observations had been made and the index developed time was
spent in an examination of well-documented implement assemblages from known
sedimentery contexts, and a close carrelation was observed between the
experimentally cbtained wear patterns and the patterns observed on ancient
implenents, This provided support for the experimental results. Bach
implement included in the present study was then examined and neasured,
and the abrasion characteristics noted. The method proved useful in
defining the depositional environment of stray artifact finds, by illum-
inating the textural character of the abrasive naterial which must have been
present in the stream, and in distinguishing groupings within apparently

homogeneous artifact populations, An example of its application may be

3
Ile
3

ea

]

>

&

the Great Pan Farm assemblage Cp./ay ).  Abresion resulis were
generally expressed as histograms (p. 95 ) s or the index values were

combined with morphological analysis in parameter scatter diagrams constructed

for each assemblage. (p. 94 Ve

2.7 Typology

S R AR

The typological study of these agsemblages initially involved the
exapination of each individuel implement, Handaxes were classified numer -
icelly according to the table shown below (Table 9 ), on a shape basis,
the classification being based on those of Bordes (1953) and Wymer (1968)
with subdivisions made for commonly-cbserve patterns of manufacturing
technique, such as the tranchet sherpening blow.,  Choppers, picks, cores,
retouched and unretouched flakes were also classi fied, and the percentages
of each type of artifact computed for each assemblage.

The Nousterian lithic induftries have been the subject of nuch recent

Y R Y

quantitative work, resulting in their subdivision into the different
Mousterian vaeriants, the Terrasie,Quina, Denticulate and Typical Mousterian
and the Mousterian of Acheudean Tradition, (Berdes ?92?? 1961, Mellars 1967,

1969).  The relative chronology of these variants has been discussed by
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Mellags (1967), and Bordes (1973), They are di uished by technolog-

ical and typological attributes, present in different degrees within the

veriants, which are best viewed as parts of a single evolving techno-
complex, rather than a series of distinct sub-culiures., Bordes classifies

Mousterian tool types into 63 different variants, a systen which was used
For the assemblages considered in this study, and which is shown below in
Table (B ). The system uses technological and typologicel attributes

to define the types, characterising assewblages by the relative proportions

el

of implements present.

Gontroversy exists at present over the significance of the various
industries, One school of thought, following Bardes, views the industries
28 the products of different cultural traditions (Bordes 1973), with
culture groups co-existing in the same avea, but having different tool
making treaditions. The second school holds the view that the different
assemblages sre the rksult of different activities, and that the tool
assenblages themselves represent specislised activities or activity
complexes (Binford and Binferd 1966, 1969),

The existence of the variant called 'Mousterian of Acheuléen Tradition’
was firet recognised by Peyrony (1930) and more closely defined by Bourgon
(1957), and Bordes (1961). It is a stoneworking tradition related to the
Acheulean, bearing a complex relationship to the Micoguian snd Final

R

Acheulean cultures., Collins (1970) considered +that it is the only
Housterian variant significaently present in Britsin. Mousterisn of
Acheulean Tredition (often abbreviated to M,A.T, ) assemblages are typified
by cordiform handaxes, backed knives and o racloir frequency never greater
then 500, together with a conparatively high percentage of denticulate
toolss  The tradition is divided {Mellars 1969) into Mousterisn of

»

Achevleen Tradition Type 4, (with a variable percentage of handaxes and

racleoirs, and many denticulates) and Wousterian of Acheulean Tradition

Type B (with a low percentage of racloirs, many Levaellois points and backed



knives).,  All known ccourrences of Type B are stratigraphically later then

at Le Moustier and Pech de 174z in the Dordosne {Eramﬁ@}¢

f)

The two subdivisions should ?ﬁ congidered as variants of a single evolving
QHVQS
tradition, although Collins/ (1970) considery that the ¥.4.T. should be

viewed as a seriation continuum, rather than a st ctly bipartite division.

-

The same writer created a nunber of metrical indices for the definition of

mwfmmﬁﬁimdﬁxﬁ@;&l‘@ﬁmyﬂimaiWMX’(m?@@iﬁhﬁ%ﬂﬂﬁ‘%ﬁﬂh
length
4.0, handaxes from those produced by other cultures. The

M.£.To handaxes from Le Moustier have elongation index values of about 73,

bt
&
J

whilst the Acheulean implements from Hoxne (Buffolk wland) have values

averaging about 61, The boundary distinguishing the traditions would

f%@ﬁic%xéL
appear to fall at about 72, fepevtesss industries earlier than the dest
AaenS a4
gheeretion are usually distinguished by the presence of stra ight or

concave sided hendaxes, which can be described by the 'GV! index (Collins,

1970) where OV = Total concave sides ~ oo
Totel concave + convex + gtrai ght sides

The CV index walues for the Lower Middle gravel industries from Barnfield

Pit (Swenscombe) is 20,6, and Collins (1970) considers that o value of

"\

> 5

below 75 is indicative of a non V.4.T. assenblage. These index velues have

been caloulated for the Nousterian handaxes considered in this study.

1,

The British Mousterian of Acheulean Tra dition industries sre characther—

M)
i

ised by the presence of flat semi-cordiform handaxes Jmown as the bout

§()
coupe type (Ros 1968, Shackley 197/, rmemsie Jo  They may be tri-

angular or D-shaped (Fig, 72), and are slwa ays very well refined, often

% - . 5 B [
completed using a soft hammer., Collins (1970) identifies the farm as his

e

Paxton' type, which has an angular butt and strai ight or convex sides.

.,

efore the existence of definite British Vousterian irdustries had heen

- L3 a k) - / el - 5 oA 23
confirmed, the commeection between the bout coupe handaxe and artifacts of
. o e, # A o .
Tevallols facies had been reslised, and Roe (1967) stated that 'there isg

a strong case for supposing that the distribution of bout Gﬁup@ handaxes

is mainly a reflection of the movenent over open ground of Mousteriasn mant,
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Unfortunately many of the bout aoum@ hardaxes are streay finds, but where-
ever the form is agsociated with an implement assemblage that assemblage is

Mousterian of Acheulesn Tradition. One of the Tiret festures that led to

4 » v - - 1 Z
the assembleges being considered in this study to be defined as M.4.T. was
-~

the plentiful occurrence of bout coupe axes, as well as cother equally
cheracteristic Mousterian tool forms.

The boutb couﬁé form acts as a ocultural and typological marker for the
beginnings of the British Mousterian industries, and enables correlations

Ltion

L}

to be made between the rather crude provineial variant of the trad

present in Britain and the classic, better-made series cccurring in France
., ] - . )

and north-western Europe. The bout coupe provides a chronological and

typological datum line for the abrival of MNousterian man. Smith (1926)

arnd Calkin and Green (194?} illustrate typical forms of the implement,

which is quite unmistekable, with carefully flaked corners and a straight

alightly convex cutting edge Occeasgionally s gently twisted profile

occurs, although a straight edge is more commnon.

The Meousteriazn industries present in Pritain are poor in comparison

S RN P - ) TEEN . ) - "
with “ontinental assemblages, but there sre seversl recogniseble M.4.T.

Ao

otably Oldbury (Kent), Kents Cavern (Deven) and La Cotte de St.
Brelede (Jersey). This study considers in detail the further series

chiefly associated with the 7.5m raised beach in southern England, all

v v
o

-~
of which include bout coupe axes This trebles the rnumber of acknow-

ix’l

ledged DPritish H.A.T. sites, and in addition recognises a number of

occurrences of small srtifact groups whose relationship to the main
adition i ghtly more n us ample Fish n (7

tradition is slightl re nebulous, for example Fish n (Wiltshire)

LT

or Bleak Down (Isle of Wight). The atratigravhy of the British ]

cave sites is sparse and pocorly developed when compared with the Contine

Yf‘

ental material, and the implements sre often thick, crude and 'provincial’

Y

in appesrance., The lack of systematic early work on many of the import

" "

ant assemblages has led to the loss of nuch materiel, often unpublished,



1 Paxton 5 Fisherton 9 Christchurch

2 Oldbury 6 Holybourne 10 Great Pan Farm
3 Hyaena Den 7 Warsash 11 Bleak Down
4 Kents Cavern 8 Cams 12 La Cotte
1 3 St. Just
14 Le Tillet
) {
15 Balve
1.
3

0 Miles 100 -

.= bout coupé 14

Fig, (I8 ) Location and distribution of the sites studied, together with
7~
stray finds of bout cmupg handaxes: bhout coupe distribution

after Roe (19(7) and Collins (1970),



and it was in many cases difficult to extract descriptions of the implements

from the original excavation reports (€ege e 69 Ve
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Bue to the smell size of the sssemblages it was fe
e

ulation of many of the descriptive indices of Bordes {?9?2), for example

the Levallois, Quina and backed knife indices, was not justified. The

nethods rely heavily on the construction of cumulative percent
and were developed with regard to the vast Perigordian Mousterian

A

collections., They are too sophisticated Poar the rather pplele

L
]
by
§_J-
o
=t
m
oy

agsenblages, and a simpler typological apyroach has therefore been

g 3 &



Table ( @ ) Identificati ien dmplement tyves

Bordeg tyvne no,

(Bordes “59'%3}

Tovlenent descrintion.

1 Typicel Levallois flake
2 Atypical Levalleois flake
3 Levallois point

o
¥ad

Retouched Levallois moint

5 peeudo-Levallois point

6 terian point

7 ted Levallois voint

&

9 straight racloir

10 convex raclolr

11 Single concave racloir

12 Double straight racloir

13 Double straight/convex racloir
1y Double straight/concave racloir

Bouble convex racloir
Double concave racloir
Deoyble convex/concave racloir

SRS
AR

o
o

Convergent straight racloir
10 Convergent convex racloir
szwwwmammMPrMQMr
Offset raclolir

Strai cht transverse racloir
Gonvex transverse racloir
Concave transverse ra ﬁimw

Reacloir on ventral surfac

A

Abrupt retouch racloir

Racloir with thinned back
acloiyr with bifacial retouch

N DY NN REDS DO Npo o
YO0 ] AT AN DO s D

& ternate retouch recloir

Tyolosl end-scraper

Abynicel end-scraper
roical burin

N
O

LS AW
S

f

33 burin
A Tyjpicam viercer
35 ﬁﬁypiczm viercer

L1
wt

a8

39 .

L0 Truncated blade

L3 ousterian tranchet

L2 Noteh

I3 Denticulate

Ll Dec burinsnt alt,

L5 ‘enzﬁwﬁlv retouched plece

L6 Abrupt z‘e“cm;c.ﬂec i& iece {thin)
L7 Alternate iece (t
L& Abrupt mtou@ xefﬁ; (thi
19 Alternate retouched viece (
e Bifeacially retouched piece




Ky
Wy

contd.

Y
7

E
o
pord

1y 43
42 ot o
o4 e
ot 7 e
O 4
Oy
Q5 ©
o 0 3 4]
e &
o O &
BB i

ooy Ny L BV

LOY B2 LY T8 L0y 1Y

TN (O v g B0y

LD ND D D




56

TN,

- - - - A SET] DPOULTIONEIUN

~ - - - Lot Tea00un
- - - - 0zt
- - - - 6Lt
- - - - ShL

Go 1 LIy - A0 TiT SOy R TTiAe0aY

6L gl 641 - 9t ASABETO eMea

61 aly 2544 o7 Gy JOABSTD

%61 Ly LGy 651 Ll peeroTepluy

¢l 941 ogtL S opUeHTT

AR 49 JAS) FARA 59BAD

LAt L ¢t LLL DIOOSTD

I .W »Im *: S 2l ud e = -
ol G¢y, oLt WIOJTPI00 gns Juot
Py £
/91 691 Ty 601 UIOJTRIOD gng
931 991 ¢<y 801 WIO JTPICO Juo
£ } ¢ )
431 L9 ZsL Loy o

23t oL Ly 624 0L

e -
¢9l 9L gzt cotL T8 TNSUB TG =0
Y Gt 7
91 G Lz 7OL SeTNSUe Tag-qn
091 ¢ Gz \ 6 TnSue T O
7 2Tk E¥A S oGt B TOOURTY PeqUTOg

o .

T5Uo0ea] )
s+ SUDMELL

wﬁ@%@@ﬁ m, FE T




Ugaael
o i ™ 2 i PO AT / e
0 0 0 Z 0 o Z X ($601) suesg (*s31Y

20€2¢L 0§

0 L L ¢ g cL ¢t ~ (3661) e1004
9 ¢ (esTORa0%) L 9  (sBearyz at 0z *o - pousTTondun
oL 2 L ¢ 0 zi &b (z)dnoxy (eveazes wge/ wouag
sBeTquesse 91 TROdWoD)
Ll /% {esToqa0%) ¢ I 61 95 24 (1)dnoan  peustTondun (*squen) USESIE]
090L0% 0%
c / Yo - - A +oor
¢ L (esTogaoy) 5¢ Gg qzy 0006 *o - Mz51) or000
P s 21} ~ £y 5 - o
Sz gL 0 L 4 & 0001 *2 y  (K6y) mosdus (e o450 gv)
T rmmcém (uosey) TIeABr S53US.L
GG E X8
(0l61) (eBeTquesse
9LL bE 0 2z & 88 009°0 ¥ SUTTTO0 (quey) TIG 5
PEREGRES
N EESCR Shliews (ot Johe
e STOL[eheT §o000 PEUONOT BT SEXE STUE T Lo mﬁH@ﬂm,m BULIe o7
SONE [T JO Jeqiiilc  J0  Joquti- JO Zedgily] JO Jeqiing. .ma%oa ~WT [890,. DORRLIOOSSY U000 a0 *TOY DL ELeS]

S8 EALENTUT

jo uoTiTeoqmoy  ( §1) erqsy

B »«i



57

(161} Lsuamgopn

VOB, wany

. - .w. 0G4 e 4 o 6 S0y vny . .
b & 042 0097 % i %96 00074t (9161) 33exel Twmw&@hv
spelead °4g eP 83300 @]

(¢L61) (resasuog € Leqooy)

b 0 0 8] 6 L Lt °Te je usujeL] “Usq vuselin

6472¢G I8



ition

adi

s

¥

iy
A

ulesn

e

9
3

Ao

£

o
o
o
.
i
£
0]
N
e
= I
T ow
e ©
42
K o
o
43 ©
ot O,
£
S




Introduction

It is dmportant firstly to consider the

ﬁ'

of Acheulean Tradition sites, in order to examine their chronological and

typological relationships to the classic French Perigordien sites., This
ablishes a round and f ework of reference for the littoral
southern British sites under consideration. The major British M.A.T.
o

sites have not, on the whole, been well excavated or published, with

exception of the recent work by Colling at Cldbury, (Collins 1970

Cavern, {Q@mﬁopgi and Sampson 1971Y,  The

of Campbell and Sampson at K

site of La Cotte de Bt. Brelade is here included as Te, although

reasons are sdvanced for its being considered atypicsl, not least because

-~
bout coupe handexe form, which charascterises all the other British

m s

e . 2o s £ o e iy T " ER? i Y il
SheT. zsserblages, 1ls apperently absent. However the site has yielded

an artifact collection with certain typological relationshins to that of
i ” kY - . Y . N . s £
Bleak Down (v. 1€ 9 ), and it is therefore velevant, The digtribubion of

oo o -

shown on Fig, Clﬁ ), compiled from the writers own:

o

ke 3 3 1 & litnl > e 2
British M. A4.T. sites is

s

R

date and information published by Collins (1970). The coastal distribution

n

of the assenblages is most striking, and is discussed below (p.|72-).

vetter known DBritish MHousterian
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3.1 Kents Cavern

The site of Kents Cavern (Fig. {8 ) in Devon was first investigated on
an unsystematic basis over {ifty years ago, and has recently been re-
excavated by Campbell and Sampson (1971) who were, however, only able to
trace 26 accurately provenanced implements out of an original totsl of
several thousand. These come from the layer of loamy cave earth designated
AZ, and were asscciated with faunal remains. The extant industry includes
four handaxes of bout coupé type, saverél racloirs, a denticulate tool and
some flakes (Table I0). Despite the poverty of the assenblage both
Campbell and Sampson (1971) and Collins (1970) considered that it is to
be classed as Mousterian of Acheulean Tradition., Campbell and Sampson
(1971) list the fauna from the A2 loany cave earth, in a table compiled
from: the tooth-counts given by the earlier excavator, Pengelly. As can
be seen from Table ( i ) the fauna is dominated by cave hyaena, woolly
rhinoceros and hoarse, It seems to include animels adapted both to sub-
arctic and boreal habitats, and the authors infer from this that there may
have been more than one M.A.T. horizon present in the cave, although at
present there seems little evidence to support this claim. Since the fauna
includes both mammoth and reindeer, severe corditions are certainly indic-
ated, énd this is confirmed by the presence of grains of the pollen of
Salix and Juniperus in the associated sediments. The occurrence of cave
bear, hyaena and lion would, of course, be expected in a site of this nature
but perhaps the lack of small animals such as the lemming or souslik is
unusual. The low percentage of deer and bovids is surprising, and perhaps

emphasises cold climatic conditions.



Table (10) M.A.T. assemblage from Kents Cavern (after Cempbell

and Sampson 1971)

Tools Pengelly Collection | Ogilvie Collecticn | Total
Cordiform and bout
Pd
coupe axes b 1 5
Burins 1 0 1
Awl 5 2 7
Side scrapers ) 2 7
Saw (denticulate) 2 1 3
End scraper 1 (frag) 1 2
Retouched f1]ake
1 0 1
fragments
26
Waste
Flake 9 3 12
Blade 2 0 2
Snapped flake/blade Ly 2 6
Thermally fractured o D) L
flake/blade
Fractured pebble 1 0 1
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Table ( M ) Fauna from A, cave earth (total tooth counts from Pengelly's

diary, after Campbell and Sampson 1971)

Carnivors Rodentia
Crocuta crocuta 228 Castor fiber ?
Felis leo spelea 16 Arvicola terrestris/ o
amphibius ’

Gulo gulo ?

Microtus agrestis ?
Meles meles 2
Canis lupus L

Lagomorpha
Vulpes vulpes 19

Ochotona pusilla ?
Ursus arctos 20

Lepus timidus ?
Proboscidesa
Mammuthus primigenius 17

? = species very rare

Perissodactyla (rrecise number not known)
Coelodonta antiquitatis 131
Equus germanicus 309
Cervus/Rangifer 75
Megaloceros giganteus 25
Bison/Bos 7
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3.2 Oldbury

The extant Mousterian of Acheulean Tradition series from Oldbury is
far more extensive than that from Kents Cavern. Collins (1970) has
completed a series of metrical analyses of the assemblage using Bordes®
methods and typology, the results of which are summarised in Table (IA).
This detailed comparative breakdown of the industry shows that it contains
some 43 handaxes, nearly all of cordiform or bout couﬁg type, together with
19 other retouched pieces and nearly 500 flakes. No cores were found.

The handaxes were measured using the elongation index (p. §1 ) and the CV
index (p.S7/ ) and yielded results placing the assemblage firmly within the
M.A.P. complex. Collins attempted to quantify the presence of the bout
coup;‘fcrm by calculating a 'Paxton index', on the basis of the frequency
with which it occurs. This value is highest at the later M,A.T. sites,
such as Le Tillet. No classic Mousterian points or denticulates were found
at Oldbury, and the flake total seems to consist largely of handaxe
'trimmers'. A variety of racloirs makes up the total, together with a
naturally-backed knife and some notched tools, The industry is not dis-
similar from that of the coastal Hampshire Mousterian of Acheulean Tradition
sites, although it is more refined. The Oldbury axes are superior in
working technique, but the Levallois technique seems to have been of greater
importance in the coastal southern British industries.

The faunal remains from Oldbury are more extensive than those recovered
from Kents Cavern or La Cotte, and are summarised in Table (/6 ). Super-
ficially the fauna is similar to the others, containing cold loving species
such as mammoth and reindeer, but it is remarkable in having few large
animals and many species of rodents and birds. Two species of lemming are
present, as well as the souslik and various cold-loving voles. The two
species of bat indicate the presence of both woodland and open water, an
assumption supported by the avifauna. However if woodland was present the

gbsence of various species of deer and pig is surprising. Newton (1899)
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notes the similarity of the skulls of the souslik and those from the site

of Fisherton, described below (p. I4o).

On the whole the fauna indicates

a rather mixed biotype, perhaps not so cold as that indicated by two cave

sites, but markedly similar to the other open air site of Fisherton. (p.y) ).

Table (12 ) M.A.T. assemblage from Oldbury, combined results of the 1890
and 1965 excavations, after Collins 1970, Without handaxes
and flakes
Bardes Type Description found 1890 | found 1965 | Total
No.

1-2 Levallois flake 11 0 11
5 pseudo~Levallois point 1 0 1
9 straight racloir 1 0 1
10 convex racloir L 2 6
11 concave racloir 1 0 1
13 straight/convex double racloirs 2 0 2
15 Convex/convex double racloirs 1 0 1
18 Ksatgg%wmx double racloirs 1 0 1
19 concave~convex double racloirs 1 3 L
25 ventral surface racloirs 1 0 1
30-1 end scrapers 2 O 2
38 natural backed knives 1 0 1
L2 notch 5 1 6
L3 denticul ate 1 0 1
h5=-50 retouched pieces 6 0 &

s
n




3.3 La Cotte de St, Brelade

The cave site of La Cotte de 8t. Brelade has been included in this
study since it yielded a large Mousterian industry separated into two
divisions by a sterile, windblown sand. Although at the present time it
could be argued that the Channel Islands have culturally mare in common
with France than with Britain it is probable that quite a different situation
existed at the time of the manufacture of the Mousterian industries, The
distance between the Channel Islands and the Isle- of Wight is not great,
and at times of low sea level during an interglacial communication between
the two areas would be perfectly feasible, Since the Mousterian industries
of La Cotte and that of Bleak Down on the Isle of Wight have many features
in common there seems little difficulty in including the former site in this
survey.

The assemblages have been divided into 'Middle' and 'Lower' Mousterian
by Marett (1316), who considers that they are very similar in wormanship,
except that the lower bed material is slightly thicker and coarser, and that
the Upper Bed includes some fine, thin flakes. A total of some 15,070
pieces has been recovered, nearly two thirds of which is retouched.
Unfoartunately the latest publication of the assemblage is that of Marett
( 1316) and it has not been snalysed using the methods of Bordes., This
makes correlation with the mainland coastal sites difficult. Marett
divides the material into 'first quality tools', of which his breakdown,
on size criteria, is shown below (Table (3 ), and 'second quality tools!
which include'all trimmed flakes showing some typical form, other than the
ovel or pointed flake implements of symmetrical shape' (Table 3 )e
Thanks to his excellent figures and descriptions it is possible to relate
his categories to those of Bordes, to a limited extent., For example
Marett's'long flakes with one trimmed edge' could be considered as Bordes

type 9 (single straight racloirs), a suggestion supported by examination of
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bhis illustrations. It is not possible to repeat this procedure with all
the Marett types, but a very termntive breakdown of the industry using this
method is shown in Table (I3 ), for purposes of comperison. The industry
appears to contain a number of notched and denticulate tools, varied
racloirs and some Levallois flakes, By including the category *Mousterian
discs' as handaxes, a diagnosis suggested by Marett's Figs, 20-22 , one
arrives at a total of at least 17 axes. These do not seem to have
included any bout COupé.forms. At least 250 cores are recorded, many of
the tortoise core type, and about 10,000 flakes of non-Levallois facies.
The industry is undoubtedly Mousterian, although at first glance it
does not appear tc accord well with the Mousterian of Acheulean Tradibion
seen at Oldbury, Kents Cavern and the Hampshire coastal sites. It was
included as M.A.T. in the Collins survey of 1979, but the lack of really
adequate publication makes it difficult to establish its precise affinities,
Maretts Figs.'7’q and [2 show implements bearing a strong relation~

ship to the continental 'Faustkeilblatter', a form common in the German

Micoguian industries (Bosinski 1961) and apparently present in seme—ef the
industrés from W l(";?m.). Mellars (1969) has noted similar
occurrences of Micoquian tool forms in some of the M.A.T. assemblages which
come from open sites, but they are not found in the cave and rock shelter
sites of Perigord. Mellars cites examples from the Younger Loess of
northern France, first described by Commont (1912) and Bordes (1953), where
the M.A.T. implement forms differ markedly from those of the classic Perie
gordian sites. He also points out that these basal loessic industries
contain the characteristic bout aouﬁé hendaxe type, which is absent from
La Cotte., Marett does not mention the presence of naturally-backed knives,
another Mousterian of Acheulean Tradition type fossil, but the seemingly
high percentage of racloirs and denticulates is again suggestive of Mous-~

terian of Acheulean Tradition., However this high racloir frequanqéican

also occur in the Quina Mousterian, as can the low ratio of Levallois/non-



Table ( 13 ) ‘First quality Mousterian tocls' (after Marett I9/6)

Flake implements Total = 155

Shape Number
Pointed 70
Round tipped 50
Square tipped 33
other 2
155
Bize
Length 130-140 mm 2
120-130 1
110-120 1
100-110 5
90~-100 12
80-90 39
70~80 38
60-70 32
50-60 25

155
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Table (13 ) Mousterian industries of La Cotte de St. Brelade (from Marett /9/6).

(types longer than 40 mm.) Correlation with Bordes on basis of
examination of Marett's text and figs.)

Tool Type Nunber Bordes Category
Pound
Ao
Long flakes with two trimmed side edges
Parallel sides and round ends 252
Parallel sides and pointed ends 133
Parallel sides and square ends 50 Double racloirs(type nos.
12-17)
Sub triangular with round ends 136
Sub triangular with pointed ends 122
703
B.

Long flakes with one trimmed side edge
Straight edge with other side parallel 18, Bingle straight racloirs

(type no. 9)
Convex edge with other side parallel 114 Single convex racloir

(type no., 10)
Btraight edge with other side convex 81 Single straight racloir

(type no. 9)
Svbtriangular 20 -

369
a.
Rectangular top, three trimmed edges 133 - 7 point
Obtusely rounded top, three trimmed 124, _
edges
Obtusely rounded top, two trimmed 91 Bouble racloirs
edges
Rectangular top with one trimmed edge 39 - single racloir
Both sides ringed, two trimmed 172
459
D.

Hollowed f1lakes
Deeply indented 122 | Notches (type no. 42)
Slightly indented 115

Slightly indented with both sides winged 38

275




Table (1% ) contd,

E.

Feo

Ge

H,

Lie

K.

Curved flskes

With slight curve

With pronounced curve

Sharpened flakes

"Reeled! pieces

long
square

Discoidal pieces

One face trimmed flat, other

formed by crust
Both faces trimmed flat

One face trimmed flat, other

polygonal

Dwarf implements

Oval and sub triangular flakes
long flakes (some hollowed)

Rectangular flakes
*sharpened'! flakes

Broken Implements

longer than 4O mm
less than 40 mm

TOTAL =

48
12

€0

20

113
51

160

268
203
206

78

755

346
127

473

55551

? Discoid handaxes

? some denticulates

? some burins and pi

5

2rs
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Levallois flakes which is found here, but the thick fiake tools, transverse
racloirs and plentiful limaces of Quina facies are absent,

It is difficult to find an assemblage within the British M.A.T. that
exactly parallels the one from La Cotte, since it does not resemble those
from Oldbury or Kents Cavern. If the assemblage is accepted as M.A.T. then
it may perhaps be related to the small group of implements from Bleak Down
(Hampshire, p./60 ), which shares the absence of the bout cougé form, the
presence of well-refined lanceolate handaxes within a Mousterian group,
and a typical 'Paustkeilblatter®. This last mentioned specimen is remark-
ably similar to that figured by Marett (his Fig. 143) as is his Fig. 19 to
the Bleak Down specimen illustrated below (Fig. 7€ ).

The composition of the fauna from La Cotte is summarised in Table (16 ).
It is composed of animals principally which inhabit a steppe-tundra biotype,
the bones representing only a remmnant of those which were originally recovered.
They seem mostly to be comnected with the activities of man (McBurney 1971).
The occurrence of rabbit may be the result of a mis-identification of arctic
nare (Merett (9/€ ), Reindeer and banded lemming are both tundra species,
and mammoth and woolly rhinoceros also thrive under severe conditions., The
rodents and birds, especially ptarmigan, will also breed in arctic conditions,
many of them being familiar in latitudes north of Scandinavia in the present

day., No mollusca were identified from the site,

3ok Hyaena Den

There are a number of minor sites which appear to be related to the
British Mousterian of Acheulean Tradition, and indeed the general distrib-
ution of the bout Couﬁg’handaxe form may -represent the range of the makers
of the industries (Roe 1967). At the Hyaena Den (Wookey, Somerset)
Tratman et al. (1971) recognised two distinet cultural layers, one of them
a Mousterian variant, probably Mousterian of Acheulean Tradition. The
group consisted of only 11 implements, the composition of which is shown

below (Table IY).



Table (!4 ) Mousterian assemblage from the Hyaena Den

(after Tratman et al, 1971).

Type No, Description Total
111 Irregular discoid handaxes 4
102 Sub triangular handaxes 1
127 Sg;/triangular handaxes on flakes 1
132 Bout couéé 2
112 Irregular ovates 2
124 Large trimming flakes 2

K
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The bifacial tools are small and trimmed with fine resolved flaking,
the bout cou@g being a perfect specimen of the type, (Tratman et ak, 1971
fige 43.5). Typologically the forms are less well refined than the
Oldbury series, and it is perhaps surprising that no typical racloirs or
points have been found, Collins (1970) ihcludes the site as an M.A.T.
variant.

Additional support for this assignment has been cbtained from the
recent find of another bout coupg handaxe in a stratified context, from the
Rhinoceros Hole which closely adjoins the Hyaena Den., (I am indebted to
Dr. E.K. Tratman for permission to quote the find of this unpublished
specimen).

The fauna associated with the 'Mousterian' level at the Hyaena Den
is an extensive one, and is in many ways similar to that of Kents Cavern,
Tratman et al (1971) consider that it is typical of an early Devensian
environment, and the presence of cold~loving species such as woolly rhin-
oceros and mammoth support this theory. The dominant animals are the
cave hyaena, woolly rhinesoceros and horse (Table/b). The other large
carpivares such as bear and lion are poorly represented, and the occurrence
of fox and badger is thought to be intrusive, The pregence of the souslik
is interesting, since this small rodent occurs at both Oldbury and Fisherton,
but not at Kents Cavern. The absence of microtines is perhaps due to the
lack of owls, but the absence of other cold-loving forms such as the banded
lemming, arctic hare or musk ox is surprising. The presence of the steppe
rhinoceros was thought by the excavators to be discordant, as it is generally
considered to have become extinct in Eurove at the end of the Ipswichian.
At least one autharity (Kurﬁgﬁ, 1969) considers that although it was unable
to colonise the tundra biotype and had its main habitat in tenperate areas
there is some evidence to suggest that it survived into early last Glacial
times in some areas. The pollen and associated sediments of the faunal

layer at the Hyaena Den indicate that it was formed in a very ceold period,
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but the excavators suggest that the layer which contained the maximum
number of hyaena teeth, and presumably the artifacts, possibly datesto
before the maximum cold of the early Devensian,

Tratman et al (1971) mention other sites with small industries and
faunas that might be associated with the M.A.T. of the Hyaena Den, Torbryan
cave (Devon) contained a fauna of hyasena, reindeer, ‘deer!, fox, horse and
ox, possible associated with a biface of Mousterian type, (Walker and
Sutcliffe 1968), and at Pontnewydd cave (North Wales) similar bifaces were
associated with hyaena, bear, horse and steppe rhinoceros (Hughes 1887,
Tratman et al 1971). In view of the lack of confirmatory data the
inclusion of these sites is virtually unsupported, and the presence of the
steppe rhinoweros in the latter cave could be taken as a pointer to the

fauna being of a date preceeding the arrival of the Mousterian in Britain.

3.5 Iypological relationships between recognised British

M.A.T, sites and the littoral southern British industries

It can be seen from the genmeral correlation table (Table 1S ) that
the British M.A.T. industries of Oldbury, Kents Cavern etc. have mnany
features in common with the Hampshire sites, and that there is little
difficulty in envisaging a typological relationship, All the sites, with
the exception of La Cotte and Bleak Down, contain the characteristic bout
coupg handaxes, the varied racloir forms and the backed knives which typify
the Continental M.A.T. assemblages, There are, of course, minor typolog-
ical variations, for example the general lack of ,notched or denticulate
tools, but this can perhaps be accounted for by considering the small size
of the assemblages, and the poverty of the whole tradition when compared
to the continent,

The British assemblages are far from being dominated by the Levallois
technique, and the presence of the occasional pointed handaxe in addition to

the more typical cordiform variety may indicate that the relationship of
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British M.A.T. industries is closer to Acheulean flaking traditions than

is commonly realised. It is unfortunate that the lack of a really adequate
study of the La Cotte or Kents Uavern assewblages makes the plotting of
graphs of the calculation of descriptive indices invalid, since this would
no doubt have stressed the relationships between these sites and the littoral
southern British industries. Minor sites, such as the Hyaena Den, are
difficult to fit into the general typological sequence, although the
presence of the bout ceuﬁé axe form indicates that they are likely to be
related, The chronological and typological relationships of all the
industries shown in Table ( 1§7), and of their associated faunas, is

discussed below (p.[L5=).



Table (I ) Faunas associated with British Mousterian of Acheulean Tradition

e

Doy g o T o m

PN e

Industries
(1) @) 1) T @) TG T 6)
Common name Species name Fish- | Old~iKents | La |Hyaena
erton | bury CaverniCotte| Den
Carnovora
Cave hyaena Crocuta crocuta G. x - x X x
Cave lion Felis leo spelea G, b - x - x
Otter Lutra lutra L. - X - - -
Glutton Gulo gulo L, - - e - -
Polecat Mustela putorious L, - X - - -
Weasel Mustela nivalis L, - x - - x
Badger Meles meles L. - x x - x
Bear Ursus sp. - - - X -
Wolf Canis lupus L, x be x b'd X
Pox Vulpes vulpes L. X - x x x
Brown bear Ursus arctos L. - x x - X
Cat Felis catus L. - b4 - - x
Cave bear Ursus spelea R, - - - - -
Proboscides
Straight tusked Palaeoloxodon antiquus F. - - - -
elephant
Mammoth Mammuthus primigenius B, X X X X X
Perissodactyla
Steppe rhinoceros | Dicerorhinus hemitoechus F, - - - - x
Woolly rhinoceros | Coelodonta antiquitatis B, - - X x x
Horse Equus sp. bs - - - -
Caballine harse Equus germanicus N. - - x - -
Wild ass Equus hydruntinus R, x - o - -
Artiodactyla
Pig Sus scrofsa L. b4 - - - x
Red deer Cervus elaphus L. x - x x x
Reindeer Megaloceros giganteus L.T\ - - x % X
deer Rangifer tarandus B, 14 * X x X x
Musk ox Ovibus moschatus L. x - - x -
Steppe Wisent Bison priscus Ro. x - - - -
Bison Bison minor L, x e X - -
Auﬁ%éh Bos primigenius L. x - - 3 -
Sheep/goat Oves/capres - - - x -
0x (sp.) Bos sp. - - - - x
Lagomorpha
Steppe Pika Oqutona pusilla P, - x x - -
Hare Lepus europeus P, - x - - -
Varying hare Lepus timidus L. x - X x? x
Rabbit Oryctolagus cuniculus L. - X - x? -
Rodentisg
Souslik C.Citellus erythrogenocides x x - - pie
" Beaver Castar fiber 1. - - X - o
Vole Arvicola terrestris/amphib. x x % x -
Common vole Microtus arvelis - b4 - - -
Pield vole Microtus agrestis L. - x % - -
Tundra vole Microtus ratticeps K. - b - - o
Snowvole Microtus nivalis M, - X - - -
Lemming Lemmus lemmus L. x X - - b4



Table (16 ) contd.

Insectivora

Shrew Sorex araneus L, - b's

Chiropters

Bechsteins bat |Myotis bechsteini Le, x -

Water bat Myotis daubentoni lLe, bd -

Aves

Goose Anser palustris X -

Fink footed Anser bra_c?yrhinus x7 x
goose

Goose (unknown) | Anser sp. - -

Wild duck Anas boschas - -

Barnacle goose |Bernicla leucopis - x

Brent goose Bernicla brenta - x

Shoveller duck | Spatula clypeata b -

Swallow Hirundo rustica X -

Moorhen Gallinula chlorus - x

#ed backed Lanius collunio x -
shrike : -

Chaffinch Gringilla coelebs % b4

Wader - -

Hedge sparrow | Accentor modularis x -

Dipper Cinclus aguaticus - %

Blackbird Turdus merula x -

Blackcock Tetrao sp. - -

Ptarmigan Lagopus mutus - -

Kestrel Faleco tinnunculus - x

Pere%gu.zn Falco peregrinus x -

X = present = = absent

(1) Names taken from Kurtén (196g)

(2; From brickearths, (Blackmore 1€67 )

(3) Prom fissures, (Meoton, #8F )

(4) Prom A2 loamy cave earth (Campbell and Sampson, 1972/ )

(5) From Devensian head, (Marett, 1916

(6) General fauna (Tratman et al, 1971)



Bection 4. Mousterian of Acheulean Tradition

sites in southern England.
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Introduction

The Warsash area (lower Hamble River, Hampshire), consists of a flight
of gravel spreads, much dissected by extensive quarrying, which it is
difficult to divide morphologically., This dissection, illustrated by the
broken contours of Fig. (1‘7), means that the greatest care must be exer-
cised in using Ordgéanee Survey spot-heights, which are not invariably
measured from the original ground surface,

The area is mapped as Plateau gravel on all geological maps, which make
no attempt at any further subdivision (Fige “f ). The gravels are much
ercded by the tributaries of the Hamble and by other small streams flowing
into Southampton water, but this dissection, frequently out of proportion
to the size of the stream, is likely to be of ahcient origin,

Careful examination of the topography shows the presence of two pron-
cunced bluffs, one sloping down from the 100' contour to about 50'(D, and
a second, very fragmentary due to quarrying, sloping from the 50 gravel
flat to a second comparatively level area at sbout 25'(D, which occupies
the territory between the lower bluff and the sea~cliff's, generslly between
15-30' high,

In the western part of the area, towards Warsash, the cliffs are low
and much eroded, but they attain their maximum height about halfway between
Warsash and Hill Head, Fig. ([q ) illustrates the general topography of
the area, and marks the approximate position of the bluffs., Much attention
has previously been paid to these deposits, principally because of the
number of visible sections that existed in the days when the gravels were
being worked, the most useful surveys being those of Bverard, (1954) and
Jarvis, (1957).

This quarrying has also resulted in the discovery of a large amount

of archaeological material, over 500 implements being recarded by Roe (1967)
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from the Watsash pits alone. Most of this querrying took place in the early
years of this century, with the result that the magnificent museum collect-
ions are lergely uncatalogued and tend to record the find of an implement
simply in relation to the name of the cwmer of the rit, for example *Large
ovate, Dykes pit, Warsash'. Jarvis (1957) recorded as many of the pit-
names as he could trace, but in the years following his survey the old
workings have of'ten been reclaimed, and it is now very difficult to obtain
precise locations for implement finds, Thus many fine collections are
rendered virtually useless, and the sections and finds of workers such as
Burkitt, Paterson and Mogridge (1929) are difficult to relste to the modern
relief of the area. Few recent finds of material 'in situ' have been made,
probebly since the advent of mechanical excavation in the two pits still
working has minimised the chances of finding undisturbed material.

The writer was fortunate in being able to record two fine stratified
implements in the gravels of the 50' spread (Shackley 19?%), and a series

from the lower levels (Shesklest970 4994+, but quantities of material

must have been missed,

Several factors have suggested that it might be profitable to examine
these deposits, with a view to testing whether any former shore lines are
preserved in detail. These include the discovery of a fine collection of
Mousterian tools and handaxes from the lower level gravels, and conflicting
views of earlier investigators concerning the depositional environment of
the deposits, some claiming fluviatile origin and some merine. The fact
that there were two very marked gravel flats, one at 50' and the other at
about 25', argued again for the presence of at least one raised beach.
Accardingly three sections were examined, one at the coast, one at Chilling
and a third at Hook, the locations being marked on Fig., (#9). The first
two sections were cut into the deposits underlying the morphological flat!,

disturbed
whilst the third was excavated in the‘are; at the foot of the lower bluff .

and ig not described in detail.
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Section 1 (Chilling, SU 507060).

Introduction

This section was cut into the side of an old gravel working, now
deserted, situated in a field to the east of the 'Solent Breezes Caravan
park' (Fig. 2 ), and had a face stretching some 30' (N/S). As can be
seen from the drawing the deposits rested conformebly on Barton sand, little
basal disturbance being visible, and consisted mainly of featureless, un-
bedded compact shingle with varying degrees of patination. Redeposited
vebbles originating from the underlying Tertiary beds were present in the
general £1lint matrix, and tended to occur in greatest numbers towards the
base of the section. There was no evidence for current bedding but at
least one clear example was seen of inverted graded bedding, a merine
feature, with a lens of fine sand graded upwerds into coarse cobbles (see
Fig. 2 ). The base of the gravels lsy at about 29' (D.

The gravels and sand were capped by a reddish-brown clayey material
of the series often termed ‘brickearths'., This was divided in some areas
into two distinct beds, separated by a bed of white-patinated cryoturbiilhed
shingle. In this case the lower ‘'brickearth' was more cohesive and compacted,
and had a high iron content, evidenced by some ferruginous mottling, whilst
the upper ‘brickearth' tended to be more porous and frisble., The separ-
ating shingle showed evidence of periglécial conditions in the form of a

small fossilised ice-wedge (Fig. 2l ).

The shingle

Most of the sections showed medium-sized sub-angular shingle, with a
mean diampeter of sbout -3.0 Q“. This was very poorly sorted and lepto-
kurtic, its particle size distribution curve being shown in Fig. (22 ),
and the descriptive parameters summarised in Table (17 ). The roundness
and sphericity measurements are shown in Table (pg Ve The shingle had a

mean roundness value of 3,58 and a mean sphericity of 0.7h. The deposit
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was occasionally'sgr%ined with iron, with pan formation in some areas,
The particle size distribution curve of this shingle can be seen to be
very similar to that of the raised beach deposit of Christchurch (Fig.&$ ),

but quite different from the river gravels described in the third Warsash

section at Hook. -fes iy >,

The sand

Small lenses of sand occurred in the graded structures, but far less
sand was present than was visible, for example, in the cliff section.
The sand was marine in character, negatively skewed, very 1eptokurtic<fii er
similar to that contained in the raised beach deposits of Stone (p.l26 %? 16

The particle size distribution curve (Fig.ilz) shows the presence of a

small quantity of shingle (6.76%), but very little silt or clay (C.76%).

The 'brickearth®

Two samples of this deposit were analysed, one from above and one
from below the shingle layer shown in Fig. (2/ ). The particle size
distribution curves (Fig.22 ) are seen tc be very similar, although the
lower ‘'brickearth' is slightly finer and has a higher proportion of mud,
The two distribution curves (Fig., 220, are seen to be remarkably similar,
but quite different from the 'brickearths' capping the raised beach
deposits of Stone and Christchurch. The composition of the samples,
shown in Teble 617), shows that the lower brickearth has a slightly
higher mud content (11.69% against 10,13%), and is richer in clay minerals.
The more friable, open structure of the upper deposit suggests the
beginnings of soil formation, the minerals and clays of the upper (eluv-
iation) horizen being leached into the lower (éiuviatian) zone., Despite
the fact that both samples consist principally of sand these do not
resemble the weathered sands of Christchurch, The clay content may be
due either to aclian action or to fluviatile deposition from one of the

tributary rivers that have greatly dissected the gravel spread, formed



oA
during a period when the river had much greater volume than‘?he present

day.

The convoluted and cryoturbified shingle that separates these two
beds is clear evidence of severe, probably periglacial, conditions. The
cast of a fossil ice-wedge seems to support this suggestion,

Although the shingles are at first sight more angular than would be
expected from a marine deposit, this characteristic has already been
recorded elsewhere (p.136). The sand within the graded bedding structure
is undoubtedly marine, and on sedimentclogical grounds there seems to be
much evidence for considering these deposits to represent the remnant of a

raised beach.

80
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Cliff section (Warsash/Hillhead) SU 507060

Introduction

There is an excellent section of the 'raised beach' in the cliffs
between Chilling and Hillhead, two segments of which (marked on Fig. 11 )
are drawn in Fig. (23 ). The base of this deposit lies, on average, at
8'(D, where the beach shingles rest unconformably on Barton sand. In

places the deposit may attain thicknesses of up to 10 m.

Section 1

This section is to the west of the face shown on Fig, (iq ), and
consists of 5 m of gravel and sand capped by ‘brickearth’, At the base
there is a marine shingle, nearly identical to that of Chilling (p. 89)
capped by a thick bed showing inverted graded bedding of sands ard shingles/
cobbles, and then by more beach shingles with horizontal sand lenses that
occasionally show current bedding, Nearly at the top of the section are
two thick beds of sand, one containing varying amounts of small shingle.
Into this bed is inserted a layer of fine cryoturbified shingle, with a
marked vertical alignment, containing another ice-wedge cast similar to
that shown in Fig. (2 ). This layer is covered by more sand, occasion-
ally laminated, possibly the remnant of fossil dunes and finally capped
by the 'brickearth'., The whole deposit greatly resembles that of Chilling,

differing only in the relative amounts of sand and shingle.

Section 2,

The second section, nearer the Hill Head end of the bluff, shows the
topsoil and brickearth capping removed by erosion, but still consisting of
nearly 9 metres of drift deposit. At the foot of the section there is
again some graded bedding, much thicker than that of Section 1, resting
on beach shingle overlying the Barton sand. The two sections are only
separated by some 15 m,

This type of graded bedding, and the whole character of the deposits,
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is quite typical of a marine environment of deposition, and there seems
little doubt that this is the remnant of a raised beach, Along the entire
length of the cliff line other sections of varying thickness are visible,
which decrease in height to less than a metre in places, due to erosion,
but the character of the deposits differs little from the sections drawn
in Fig. (23). At the extreme eastern end of the cliff line (Fig. /@ )

an area of land has been reclaimed as 'Salterns', with the result that

the old cliff's have been 'fossilised’ zbout 150 yards beyond the present

high water mark.

Implenents

The large quantity of material recovered from the Warsash area has
already been mentioned (p.76 ), but much difficulty was experienced in
locating artifacts reliably associated with the raised beach segment

described above,

Group A

The writer has traced only 76 pieces undoubtedly coming from this
segnent, recovered at different dates from the various warkings, and widely
scattered among museum and private collections, This material (listed in
Table 19 ), is described as Group &, some examples being shown in Figs.
(24-25 ). The group includes some 17 handaxes, 2 of bout couﬁg type
and L of the distinctive so-called 'Wolvercote' type. A number of re-
touched Mousterian tools are also present, including a thick Quina-type
scraper and a fine Mousterian point (Fig. 24 nos. b,4§ ), together with
numerous Levallois flakes and some tortoise cores, The handaxes, apart
from the above-mentioned specialised forms, are generally cordiform or
discoid, but there is one splendid Micoquian ficron (Fig.Zy Mo.8 ). The
whole assemblage is Mousterian of Acheulean Tradition in type, very
similar to that of Great Pan Farm (p.9p ), but contains certain atypical

features such as the "Wolvercote! handaxes.



Table (l? ) Composition of Warsash Group A

Type No, Description Total
1/2 Levallois flakes 17
6 Mousterian point (
8 proto~limace 1
9 single straight racloir 3
10 single convex racloir 5
12 double straight racloir 1
13 double straight/convex racloir 2
1 double straight/concave racloir 3
15 double convex racloir 1
24 concave transverse racloir 1
25 racloir on ventral 1
30 atypical end-scraper 1
36 typical backed knife 1
38 natural backed knife 1
62 divers 1
119 tortoise core 3
122 non-Levallois flakes 10
132 bouk ooq@giuwﬁaxes 2
160 Wolvercote-type handaxes L
handaxes (varied) 17

76  (Total)



Fig, (24) Implements (Group A) from Warsash, (}/25>
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Fig, (26) shows that the relative abrasion of this material is
slight, the vast‘majority‘of the tools having an index value of less than
1, Table (20) lists the statistical distribution of the measured para-
meters, Scatter plots of all the combinations were made, and the figured
example (1/b to b/t taticWs) had a significant negative correlation co-
efficient of -0,48, This shows that the tools tend to be quite large,

but thin, {lat and well-refined, a useful comparison being made with

Table (30), p. (HI ).

Table (72¢) Statistical summary of the parameter measurements, Warsash

Group A.
Paraspeter | Mean Variance Standard |Standard Brror | Skewness | Kurtosis
Deviation of mean
Abrasion o3 | 1196.04 Ble 58 5627 3462 14,03
1/b 1.72 0,20 0olidy. 0,06 1,22 2.55
b/t 2.83 2.35 1,53 0.23 1o Bekt5
Weight 93.31 | 6176,73 78.59 11.98 1037 1.68

Warsash Group B

In addition to the artifacts considered already, there are at least
50 other pieces that may possibly be associated with the same beach segnment,
but which are not precisely located., In many cases the material is typ=-
ologically related to Group A, but vaguely provenanced as simply from the
Warsash area. These implements, listed below as Group B, include many
forms identical to those of Group A, especially the Mousterian scrapers,
Levallois flakes and tortoise cores, It is unlikely that this category
includes all the material which has been fourd. The Levallois material
of this group shows no preferred butt form, some 43% having facetted butts,

W% plain, and 22% where the butt was removed or cortex-covered.,  The
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implements are, on the average, slightly more abraded than those of Group A,
only 57% having an Index value of less than 1, but this is still light
abrasion. There is again a significant correlation between the axial
ratios 1/b and b/t scatter plot, with a value of -0.36. The general
appearance of the material in the two groups is very similar, and the
presence of Group B emphasises the size of the Mousterian of Acheulean

Tradition industry present in the area,

The Micoquian and Wolvercote-type material from these deposits

The gravels at Warsash contain several implements of Micoquian type,
unusual in predominantly Mousterian industries, together with a series aof
handaxes of the distinctive '"Wolvercote' type, described by Roe (196@) as
'slipper-shaped', and elsewhere occurring oniy at Wolvercote in Oxfordshire,
apart from a few scattered finds, Since the distribution of these distinct-
ive forms is so limited, it was thought worth while to examine it in greater
detail, in order to elucidate the relationship betwen this tool type and

the raised beach, chronologically and typologically.

Wolvercote

The essemblage from the Wolvercote channel has been described by
Duigan (1947), Sandford (#98kemd 1926), Arkell (194.7) and Bishop (1958),
and summarised in the work of Wymer (1968) and Roe (196, 1967). Sendford
and Baden-Powell were working on a fresh account of the stratigraphy of
the site, unfinished at the time of the former's death in 1971.

The Wolvercote channel is cut into the 50° gravels of the Wolvercote
terrace of the upper Thames, near Oxford, and is filled with layers of
gravels, sands and clays. The stratigraphy of the site, (Wymer 1968)
shows that the distinctive handaxes came from a zone of current-bedded
sandy gravel with some red deer and mollusca, between two layers of sand.,
The gravels are often heavily iron-stained,

Roe (1967) describes his detailed metrical analyses of the handaxes,

86



Fig. (27) Two handaxes from Warsash, () ‘*Wolvercote! type [(b)

Micogquian ficron.



Table ( 2l)

Composition of Warsash implement Group B

87

Warsash Group B

Type No. Description Total
1/2 Levallois flakes 25
8 limace | 1
9 single straight racloir 3
11 single concave racloir 1
12 double straight racloir 1
13 double straight/comvex racloir 3
2k concave transverse racloir 1
25 racloir on ventral 1
28 racloir + bifacial retouch 3
%1 atypical end-scraper 1
38 natural backed knife 1
119 tortoise core o
122 unretouched flakes b
123% retouched flakes 1
124 trimuing £lakes 5
53 (Total)
Table (22.) Summary statistics of parameter measurements, Warsash Group B.
Parameter | Mean |Variance | Stapdard Standard BError | Skewness | Kurtosis
Deviation of Mean
Abrasion | 16.81 | 1038.15 32.33 Lok2 3e49 13.96
1/b 145l 0.25 0.50 0,06 0,11 249
b/t 3.19 3031 1.82 0.25 1,99 6olili
weight 134,56 | 1336144 115,59 15.87 3.09 13,67
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and Wymer (1968) gives an account of the whole assemblage, which included
trimming flakes, scrapers and some unfinished pieces., The handaxes are
remarkably fresh, with sbrasion index value of 0 or 1, plam?»convex in
section, 'slipper shaped', made on flakes, often side struck, and frequently
havé%g&the bulb of percussion sg;;;:;;:3¥é7~{-~§. Roe (1968) places the
handaxes in the Group 3 variant of his 'Pointed Tradition'. There has béen
much discussion about the date of the channel and the industry, and two
distinct schools of thought have emerged, one which supports a Hoxnian date
and another favouring a date in the Ipswichian. For this reason it is
especially interesting to have another stratified group from Warsash,

which is actually of greater size than the Table (lﬁr) indicates, although

it is not all precisely located.

Continental Affinities

It is therefore necessary to seek parallels for this material from
Continental sites, where many of the forms occur in industries of Micogquian
facies, This term was defined by Bordes (197¢) as 'one of the branches of
Final Acheulean, partially contemporary with the Mousterian end charscter—
ised by finely-worked lanceclate handaxes'. A typical ficronm of this
type is seen in Fig. (24) No. (8). Several north German sites,
especially Bocksteinschnide and Klausenische, contain material similar to
that of the English sites, The most important horizon at the former site,
an open area in front of a cave, is Bockstein 3, which is characterised by
an assemblage containing the ficron, Halbkeile (handaxes with a flat
}%ntral side) and Fausel (similar handaxes but less than 6 cm. long),

Faustkeilblatter (flat handaxes of varied shape) and numerous Bockstein

knives, The Wolvercote handaxes are virtually identical to the Halbkeile.
This industry is described by Bosinski (1969) and Wetzel (1958), and is
considered by them to belong to the earlier of the two stages of the Middle
Buropean Micoquian, which can be divided typologically into an earlier

phase (numerous ficron, broad Faustkeilblatter and big Bockstein knives)
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and later phase (small sub-triangular Faustkeilblatter and bifacial side

scrapers).

Dating

The Warsash/Wolvercote group contains many of the implement forms
found in the earlier German Micoquian, especially the Bockstein 3 group.

In Germany these industries are generally younger than the Late Acheulean,
although older than the Mousterian, except for a few cave sites where
Mousterian and Micoquian industries appear to run parallel., The distinct-
ive Micoquian form appears to have been manufactured during a comparatively
short period stretching from the late Eemian (Ipswichian) interglacial
Waischselian CDpeasian)
into the Weem—(Weieseltem) glaciation. Both Roe and Wymer agree that
the Wolvercote material is typologically later than the Late Acheulean,
and it seems reasonable to suggest that the British examples of these
distinetive industries were made at a period roughly contemporary with
that indicated for their German parallels, This would suggest that the
Wolvercote channel is more likely to date to the later (Ipswichian) inter-
glacial, rather than to the earlier Hoxnian.,

The ihclusion of the Wolvercote-type material within the 7+ 5m raised
beach at Warsash supports the hypothesis that the formation of the beach
must also have taken place during the Ipswichian., However since Mousterian
and Micoguian material are found together it seems possible that several
different stone working traditions or cultures were present in Britain at
the same time, strengthening the theory that the period was one of extreme
cultural complexity. The industries could, of course, be the result of
sparadic visits to Britain made by different hunting bands, separated by
comparatively short periods of time, No industries of the Warsash/
Wolvercote type are found in Mindel-Riss (Hoxnian) contexts on the Continent,

nor at a date later than the Wurm 1/2 interstadial. Since the British

examples are all remarkably fresh it is unlikely that they could have been



selectively redeposited, and the most likely explanation is therefare that
there was, in Britain, a certain degree of overlap between the visits of

bearers of Mousterian and Micoguian tools,

Conclusions

There is clear sedimentological evidence for the presence of a raised
beach deposit in the area under consideration, south of the lower bluff
and terminating in the sea-cliffs., This gravel segment contains a
Mousterian of Acheulean Tradition industry, with an admixture of certain
Micoguian forms,

A section through these deposits is shown in Fig. (20 ), illustrating
the gentle bluff marked on Fig. (19 ) and the general topography of the
area, It must be remembered that since the area is much dissected, this
sedtion, taken through spot heights on the original ground surface,
represents the ideal, rather than the actual case. At the top of the
bluff the deposits merge into another, wider, gravel flat, backed up
against the higher bluff,

At the Chilling section (p.78 ), the base of the gravels at the
Junction with Barton sand occurs at 29'0D, The sea-cliff in direct line
nearest this point was heavily eroded, with no section visible, but at
the slightly offset section of the cliff (Fig. |9 , and Fig., 20 ) the
gravel base was observed at 8'0D. The distance on a straight narth/south
lipne between these points is some 704 yards, giving the slope of the
terrace bench at 1:241, If this slope is projected from the Chilling
section to the estimated position of the foot of the bluff (Fig.f7 ),
it is seen that the back of the base of the bluff must occur at about

320D, The tidal amplitude for this area is 13", which gives an estimated
o 24/

with a slope of 1:200. These figures confirm the suggestion that the

segment is a dissected remnant of the 7.5m sea level,
WAT J . ]

industry. (In a slightly different location Jarvis (1957) estimated

90
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the gravel base at Chilling to be 15,86'0D, and at the cliff to be 14.3070D.
The measured distance between his two points was much less, only 150 yards,
but a slope of 1:288 was calculated, in reasonable agreement with the
present figures). Some additional dating evidence for this segment is
provided by the presence of a distinctive handaxe form, only found in
significant quantities at one other British.siﬁe,u%ﬂ;égaggﬁgiecisely'dated
on the Continent to a period at the end of the égss/Wurm (Ipswichian) inter-
glacial, and the beginning of the Wurm (Weichselian) glaciation. Since
these handaxes are found here in a fresh condition this tends to confirm
the attribution of this sea~level to late last interglacial times, and

also suggests that the makers of the Mousterian industries were not the

only hunters to wventure as far as Britain in this period,

4o12 Cams (Fareham) SU 5805

Introduction

The area between Fareham and Portsmouth, at the base of the Portsdown
hills, has extensive and variable drift deposits. These are mapped by
the Geological Survey (Figs. 12,29 ) with the usual meaningless division
into 'Plateau' and'Valley' gravels, but with the addition of two other
classes 'Walley gravel and coombe rock'! and 'Raised beach', The latter
bears no relationship to the extensive raised beaches of the area. There
are also extensive deposits of brickearth. The higher valley gravels
with coombe rock are &é;é;;:;d on gﬁt(;z,), but the lower gravels in the
area of Cams are of particular interest here since they have yielded a
series of Mousterian artifacts. The geology and location of Cams is
shown on Fig. (29).

The valley gravel of the higher reaches of Fareham Water seems to fall
into the general pattern of river terraces (p.98 ), but at the junction of
the river with the beginning of the estuary at Cams Bay there is a moare
extensive area of gréyel, underlying the old village of Cams., Although

the geological map shows this connected in the same block with the higher
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gravels and coombe rock, the deposits south of the A27 road are marked

simply as valley gravel, without the coombe rock, The deposit overlies
Tertiary sands and clays, whilst the higher gravels and 'raised beach'

occur on the socuthern edge of the Chalk Portsdown anticline.

The topography of the area (Fig,29) is seen to comsist of a Flat
plain, stretching from Cams Bay to a marked bluff a little south of the
main A27, at SU 595058, The maximum height of this plain is 30%(CD,
although the bottom of the gravels can be seen at 22'(D at Cams Bay, and
the pluff falls sharply from 47-32'0D. There is no perceptible north/
south gradient, and the position and tovography are suggestive of a raised
beach.

Earlier in this century a series of implements which now form part
of the Mogridge Collection of Southsea Castle museum (accession no, 25=50)

were collected by Mogridge from this ‘flat?,

Implements

The series from this Cams gravel 'flat' consists of a small number of
refiined tools together with a great many heavily rolled flakes., Roe (1967)
lists only 1 handaxe and 'several beach-rolled flskes' from this site,
Table (13) shows the composition of the industry, which includes flake
tools of Mousterian type, Levallois flakes and tortoise cores., It is
unfortunate that Mogridge did not record the exact provenance, other than
the fact that the industry was stratified in gravel between 25-32'(C0,

The Mousterian types are atypical, often being rather thick and
crudely worked., Many of the artifacts are very heavily rolled, and a thick
creamy-white '‘merbled' beach patina is common, frequently accompanied by
iron streaking along the most prominent ridges, and by some signs of frost
action., A high proportion of the assemblage consists of unretouched
blades and flakes, very heavily worn and of varied shape, However,
thinner better refined Mousterian tools do occur with the same patination.

Different parts of the flakes have occasionally been rolled to different
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Zype No. Description No. present
1 Levallois flakes/blades 12
9 Single straight racloir 2
10 Single convex racloir b
12 Double straight racleoir 1
16 Double concave racloir 1
2l Transverse concave racloir 1
34 End scraper 1
%3 Burin 1
65 Handaxe fragments 2
120 Handaxe roughouts 2
119 Tortoise core 3
124 Trimping flskes 1
65 Hammerstones 2
123 Unretouched flakes 32
12% Retouched flakes 1

s

66 (Total)

93
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Fig. (30) A ttortoise! core and some flzkes from Cams. (/l/§)



degrees, and there is some evidence to suggest that tools were sometimes
made on previcusly patinated pebbles,

Fig. (3} ) shows a scatter diasgram of the a/b and b/c (length/breadth
and bresdth/thickness) ratios. The distribution is almost random, the
correlation co-efficient being only mililly negative at ~0,18. The impl~-
ements tend to be thick and broad, not well refined, and a useful compar-
ison may be made with the industry from Great Pan Farm (Fig.hsS p.li3).
Teble (24 ) presents a summary of the statisties from the implement meas-
urenents.

Fig. (3) ), a scatter disgrem of weight/sbrasion, again shows a random
distribution, with an insignificant positive correlation co-efficient of
40,01, A scatter plot of weight a/b gave a higher coeffieient of 0,38,
but this would be expected since larger implements naturally tend to be
heavier, These figures illustrate the fact that the implements do not
form a unified series, but this may be attributable to selective beach
rolling. A similar discrepancy, the result of very heavy weathering, may
be seen in the Mousterian series from Holybourne (p.iSé). The broad
spectra of abrasion measurements seen here (histogram, Fig.32) show the
variability of the series, which has only 8 implements with average ridge
widths of less than 10/“{" This is clearly due again to the beach-rolling,
where implements dropped at the same time may be subject to very variable
abrasion, as can be seen froﬁ the Jjuxtaposition of very heavily worn pebbles
with comparatively fresh ones on modern beaches,

The presence of cores, hammerstones and trimming flakes is a strong
argument for the existence of a true 'site', perhaps even a farmer working
fleor, The industry is very similasr te that of Warsash, although more
heavily rolled, and there seems to be litile difficulty in including it in

the Mousterian of Acheulean Tradition industries of the 7.5m. raised beaches,
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Teble (%) Summary statistics from Cams industry
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Perameter Mean Variance Standard | Standard Skewness | Kurtosis
Deviation | Error of
Mean

a/b 1,99 2.60 1461 0621 3657 12,84
bYe 3,00 1olidy 1.20 0.15 2,11 7o
Weight L7.67 |1822,23 L2,68 5655 1.75 2.46
Abrasion(ridge .

width in g . 98.23 | 4672,01 68,35 8.89 0.10 -1.15
Conclusions

Several features of this site, including the distinctive patination and

wear on the implements, suggest that the gravel spread might be a raised
beach.  Kirkaldy and Bull (1940) consider that the bluff at the back of
this terrace is the 'weathered extension of the old cliff against which
the 25' raised beach is banked at Black Rock, Brighton', and regard the
deposits as fluviatile or semi fluviatile gravels overlying a marine beach
graded to the present foot of the bluff at 30'0D. Everard, (1952 p. 24)
described the varisble abrasion of pebbles in the gravel and assigned the
deposit to the higher reaches of his ‘Gospart Stage', which was composed
of an amalgam of his 25' and 10' horizontal segments, He calculated a
transverse slope of only 7' per mile for this stage, nearly horizontal.,

He attributed the angular nature of the gravel to the limited tidal fetch

(see p.129q).

The figure of 30' for the base of the bluff for this area is consistent

with examination of the topography. There is no section visible at the
present time, The bluff is extremely marked, and slopes steeply from
L7-320D (surface heights). At Cans Bay there is a small exposure of

the underlying Tertiary sand with a thin spread of gravel, much resorted
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and showing that the foot of the gravel must lie at about 22'CD.

Although it is impossible to be certain, the bluff foot seems likely to
lie between 32-30'CD, which gives a slope of less than 1/300 for the
terrace, markedly similar to that of Stone (p. 129), and well within the
range for a raised beach deposit. Bince the modern tidal range of the
area is 13', and was probably little different in Pleistocene times, this
would mean that the base of the bluff was graded to a Mean Sea Level of
6e7=7e%me (23=2L.1u"), within the range for the 7.5m faise& beach,

In conclusion, therefore, it could be stated that there is a great
deal of evidence, both from the implements and from the topography, to
suggest that this gravel 'flat' at Cams once formed part of the 7.5m.
raised beach of the south coast, together with other similar deposits at

Stone, Christchurch and Warsash.

Leld Great Pan Farm

The site of Great Pan Farm, Newport, Isle of Wight, yielded the
largest well provenanced collection of Mousterian of Acheulean Tradition
artifacts found in Hampshire, It is located Jjust south of the town of

eugt

Newport, to theMyeﬁfxof the River Medina (Grid Reference SZ 507866) and
eonsists of a deposit of gravel bounded at the west by the river and
sloping gently upwards to the chalk scarp of Pan Down in the east, (Fig.
23). Poole (1924) records the opening of a new gravel pit at the site
in 1912, the workings of which he observed and recorded from 1920-192L4.,
Soon after this date the workings were sbandoned, and the extensive series
of accurately-located implement finds passed into Ebole% private collection.
However owing to his efficient and accurately drawn sections and plans an
excellent record of the stratigraphy of the pit has swrvived, although
only 112 of the originsl finds, lodged in Carisbrooke Castle museum, are

now available for study.

The pit, approximately 150 yards across (Fig;3&) was dug into the

ot
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extensive gravel deposits, and little undisturbed material is now left,

At present the old workings are waterlogged and heavily overgrown, but

two faces were still partly visible along the southern and eastern walls
of the pit (Big.34). The line of the old railway (Fig.33) is to be
used as the mid~line of a southern relief roasd for Newport, planned to
start in 1974, which will effectively destroy a1l the remaining gravel
remnants, In view of this, and of the excellent sefi@g of implements
found, plans were made to excavate the remaining areas of gravel, in order
to confirm the stratigraphy and, hopefully, to explore the possibility,
suggested by Poole (1924) and Roe (1968), that an occupation site might
exist nearby, The Department of the Enviromment kindly provided the
money for an investigation, but because of unforeseen circumstances it
proved impossible to carry it out on the scale planned., However,
extensive trial trenching was underteken, with the use of a machine, and
it was found that the height of the water table was such that normal
excavation was quite impossible, trenches flooding to depths of over im
avernight, even in fine summer weather, A decision was made {0 concentrate
on c¢learing and examining the two most accessible sections, and digging a
trial pit in the centre of the area to see if any undisturbed deposit
remained,

The location of these sections is shown on Fig. C3£‘). The object
of the investigation was firstly to examine the nature and extent of the
deposits, secondly to survey the stratigraphy and wvalidate Poole's
remarks, thirdly to see if' any further finds of implements could be made,
and lastly to examine the composition of one layer of the deposits in
some detail, This layer was described by Poole as a ‘greenish-grey sand
with plant remeins', stratified within the gravel, and it was hoped that
it might yield identifiable palascenvironmental evidence,

Since the interior of the pit proved to have virtually no undisturbed

deposit, and the difficulties of excavating it were very great, it is not,
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perhaps, surprising that no further palaecliths were found, since Pocle
(1924) estimated their proportions at 1 per 200 tops of gravel, However
it was found possible to confirm Poole's stratigraphy, and comment on the
nature and depositional envirorment of the sediments. The accuracy with
which he recorded his sections and implement find locations enszbled the
assemblage to be relsted to the extant layers, and its component sube
groups to be analysed by the methods described sbove, It was therefore
possible to comment in some detail on the relationship between the total
implement assemblage and its sub~groups, and between the implement finds
and their matrix deposit,

The long profile of the Medina shows that it falls rapidly from over
120" in the chalk downlands to approximately 25'CD in the Newport area,
crossing Tertiary deposits after leaving the Chalk. A cross section of
the river valley at Great Pan Farm (Fig.35’) shows the terrace remnant,
and it is probable that a similar, paired terrace, exists on the west bank
of the river, although this is not exposed, due to building. Drift is
marked on both banks by the Geological Survey 1" and 6" drift edition maps,
although its marked extent on the east bank is far less than that actually
present. The Nedina is now a very narrow and insignificant river not
having sufficient velocity to transport gravel except in times of flood,
and it is navigable only in the tidal estuary, The total length is some
1 miles, and a number of other gravel terraces are recognisable along
it. The gravel at Great Pan Farm appears, therefore, to be geomorph-
clogically a remnant of a paired terrace of the River Medina, Fig. (357)
shows a cross section of the deposits compiled from measured sections and
levelling carried out by the River Authority as part of their proposed
re~direction of the course of the Medina, and it can be seen that the base

level of the gravel is to be found at approximately 21'QD,



Table (28 ) Correlations between sections drawn by Poole (192L.)
and fresh sections shown in Figs. 37 and 35’.

Laver Numbers Laver Numbers. Laver Numbers,
(Poole 1924) Section 1. Section 2,

7

6 4 1

5

L 2 2

3 7 -

2 8 11

1 9 (Barton Clay) 13 (Barton Clay)

The composite section drawn by Pocle (1924) as illustrated in Fig.
and can be seen to show deposits consisting of two bands of yellow gravel
separated by a clay lens and topped by disturbed and redeposited material,
The gravel rests on a blue sandy clay (Barton Clay). Poole does not
illustrate any 'red! gravels, although these are mentioned in his text as
the location of various implement finds, He states that many implements
were found in 'a bed of heavily stained flints, in a harder matrix, at a
distance of 1' from the top of the lower yellow gravel', which is presumsbly
a reference to the iron pan shown in I*"ig.? 7. ©Poole also mentions a
'stained bed' in the upper yellow gravels s Which may be the equivalent of
the manganese and iron pan forming Bed 3, Section 1 (Fig.37). The topmost
beds shown in Poole's section are clearly redeposited topseil, also shown
in Fig,37. The correlation between Poole's section and the ones freshly
exposed are shown in Table (25).

It is important to note that Poole's section is composite, compiled
from over 20 measured sections, and that he mentions the fact that the

‘greenish grey sand with plant remains® was of varisble thickness and not
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Fig, (’5@) Composite section through the deposits at Great Pan Farm,

after Poole (1924)
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found at all locations,. He considers that the tusk of Elephas Antiquus
AFY, found with a mollusc casé and some implements at the base of the
section came from the blue (Barton) clay, but since the clay is a Tertiary
deposit it seems more likely that the finds occurred in pockets or craters
within its irregular surface. Elephaslzhﬁiquus, the straight tusked
elephant, is typical of interglacial climates in Britain. It seems to
have retired southwards during glacial phases, being found in Spain during
the last glaciation, when it was already extinct north of the Pyrenees
(Kurtén 1968). It was adapted to a temperate climate, and a parkland or
forest environment.

Despite the fact that the implement typology used by Poole is now
obsolete it is interesting to note that he records very early ('Chellean')
material only from the base of the section. Since this is stated to be
much rolled, and has now, in any case, been lost, it is reasonable to
suppose that it either represented material redeposited from higher
terraces, and thus of earlier date or else referred to material stratified
within these deposits, perhaps crude axes or roughouts which did not
appear to be connected with the industry. The typological distinctions
of Poole are not to be relied upon since he was using the term ‘Mousterian
tools' to indicate only retouched flake implements, and in fact the
majority of the implements which he described as Acheulean appear to be
related to the Mousterian of Acheulean Tradition industry.

The trial boring made in the centre of the pit (Fig.3Y), yielded
less than a metre of disturbed gravels and topsoil over Barton clay, It
seemed unlikely that undisturbed sections were to be found here, and
attention was concentrated at the two accessible faces, whose location is

marked oniFig.3H .

Section 1.

This section, exposed for over k4 metres along the former southern
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wall of the pit, consisted of less than 3 m of stratified gravels, com-
prising 12 distinct layers, resting on Barton clay and capped by layers
of topsoil and general rubble, After the section had been exposed and
cleared, it was dug down to below the bedrock level, drawn and photo-
graphed, samples were taken and the composition of the deposits examined
in some detail.

The basal layer of the deposits consisted of a thick bed of loose
yellow sandy gravel (Layers 9 and 12, Fig. 37), divided by Layers 10 and
11, a compacted iron and menganese pan, This bed corresponds to the
lower yellow gravel of Poole (1924), Table (25 ). Above this, layer 8
was also a sandy gravel, with occasional pockets of manganese, and was
succeeded in the stratigraphy by the more sandy gravels of layers 7, 6 and
2. The 'clayey sand' mentioned by Poole was identified with layer 5, but
was much better exposed in Section 2, A further incipient ikon pan
forming layer 3 was observed in the upper part of the section, and is
presumably eguivalent to Poolés Yupper red gravels' (Teble 25 ).

No sedimentary structures such as current bedding were cbserved, and
the yellow gravels were remarkably homogeneous in appearance, consisting
largely (up to 70%) of chert pebbles derived from the Lower Greensand,
combined with flint pebbles freshly eroded from the chalk, and some
material derived from older terrace gravels., It was interesting to note
that the chert and flint pebbles differed markedly inroundness and
sphericity. Fig. (39 ) illustrates histograms drawn of the values
cbtained by examining all the pebbles in a gravel sample, taken from layer
9, section 1. The flint pebbles are significantly less rounded than the
chert, and are actually fresh and anguler in appearance, although there is
little difference in the sphericity values. Table (27 ) shows the mean
roundness of the flint pebbles to be 2,46, whilst that of the chert is
5.75, and it seems likely that the chert pebbles had been redeposited

from higher gravels, whilst the flint had been freshly eroded. This



difference in composition is not reflected by the implements found strat-
ified within the deposits, which with only one exception are made of
flint, not chert. In addition they are not made of the same kind of
flint which occurs in the gravels, since this would presumably not have
been especially good for the making of implements, but are manufactured

of imported speckled grey flint, of an especially attractive colour, which
is not found naturally in the gravels.

Samples were taken from each layer and analysed for their particle
size distribution, The resulting curves for layers 2, 9, 10 and 12 are
shown in Fig., (40), and their descriptive parameters summarised in
Table (26 Ve Their comp@sition can be seen to be remarkably unifornm,
consisting of mixtures of 55-650% gravel with 30-45% sand, and less than 2%
silt and clay. All are poorly sorted and platykurtic.

The manganese pan, layer 10, differs from the other layers since it
contains appreciably more sand, causing the resulting size distribution
to be coarse skewed and mesokurtic, Layer 9 was slightly more compacted
and patinated than lager 12, and the flints were heavily frost fractured.
This is a marked contrast to the £1lint implements from this layer, Whiéh
are §xtremely'fresh, providing additional evidence that the implements
were incorporated into the gravel 'in situ' and were notZ;f stream re-
deposited material,

With the exception of layers 1 and 5 the deposits are typically poorly

sorted fluviatile gravels.
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Section 2

Section 2, along the east wall of the pit, consisted chiefly of sand,
with a bed of loose patinated river gravel at the base. It contained an
excellent example of the 'clayey sand' described by Poole (1924), which he
thought contained plant remains. A sample of this sand, layer 7, was
closely examined, in a hand specimen, under the microscope and in thin
section, and with the exception of raotlgﬂé and twigs of blackberry and ocak
no plant remains, microfossils or pollen were found. It seems possible,
therefore, that the reported plant remains could be a mis-identification
of modern material, a credible mistake when the nature of the deposits is
taken into consideration. This so~called 'clay lens', layer 7, consisted
of gbout 96% sand, less than 1% gravel and less than %% silt. It was
moderately well sorted, in contrast to the rest of the deposits, coarse
skewed and leptokurtic, and is considered, by virtue of this negative
skewness and other characteristics, to be a beach sand, a suggestion
confirmed by examination of certain grains under the scanning electron
microscope. The Munsell colour of the deposit was 2,5 6/4 (light yellow-
ish brown), and its pH 7.3,

This sand was completely different from the fine grained gravelly sand
Torming layer 3, section 2.  Although this also consisted primerily of
sand (80%) it was poarly sorted, positively skewed and leptokurtic, and in
appearance strongly suggested a fluviatile sand. The particle size dis-
tribution curves for layers 3 and 7 are shown in Fig. 26 , and their
descriptive parameters summarised in Table (26).

The two sections are thus seen to be very different in character, and
Poole (1924) comments on this lack of general stratigraphic homogeneity,
and on the variable thicknesses of the layers, The most interesting
feature is, of course, the layer of beach sand stratified within the layers
of river gravel. At present the estuary of the river Medina lies only a

mile north of the site, and the river drops very little in height. The
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beach sand could be the result of a temparary flooding of the lower coarse
of the river, resulting in an accumulation of sand at this point. The
inundation might only have been very shart lived, but must have been the
result of a rise in sea level to at least 16! (c.5m) above 0D, In the
measured sections the base of the sand lies at an average of 21.49'0D and
this figure is likely to increase at the inaccessible extreme back of the
deposit, (Fig. 35 ). No figures are availsble for the tidal range of the
Medina estuary at Newpart, but it is likely to be less than the 11' quoted
for Gowes, A rise in sea level of perhaps 17=-20' would then be reguired
for the formation of the beach sand, within the range of the 7.5 m trans-
gression. No firmer sedimentary evidence for this connection could be
Tound, but the suggestion that the transgression responsible for this beach
sand was the same as that responsible for the beach deposits on the main-
land (p. 92 ) is strongly supported by the inclusion within both deposits
of Mousterian of Acheulean Tradition industries, markedly similar in man-

ufacturing technique and unlikely to be greatly separated in time,

The Implements

Poole (1924) records 140 implements, excluding roughouts, together
with cares and at least 150 flakes, He estimated that about 1 implement
was being found per 200 tons of gravel, even though the gravel was being
dug by hand. By no means all of this collection has survived, and there
is reason to believe that much of it was dispersed after Poole's death, its
present location being unknown., However 110 implements, including both
handaxes, flakes and retouched tools, are stored in Carisbrooke Castle

museum and this assemblage was subjected to the analytical methods described

sbove (p. 42~).

The total group

The composition of the assemblage is shown beIOW'(Table'Zg), and can

be seen to include 46 handaxes, 2 of bout coupe form. There are 18
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Levallois flakes, with no preferred butt type, and these tend to be rather
large and flat, resembling the Bakers Hole form (Wymer 1968). The 37
retouched Mousterian tools include 6 single racloirs, 11 racloirs with
bifacial retouch, probably used for chopping, & knives and some notched,
denticulate and piercing tocls, The general impression is of an all-
purpose tool kit, with artifacts designed for a wide variety of uses. It
is interesting to note that the assemblage also includes cores and man-
ufacturing flakes.

The nature of the group suggests that it is a true assemblage rather
than a random accumulation, indicating the presence of a working or
occupation site, With the exception of one chert handaxe the artifacis
are made of a speckled greenish-black flint, occasionally patinated yellow,
and this is a direct contradiction to the composition of the matrix gravels
(pegog )» It seems likely that the makers of the assemblage deliberately
selected the best material for their tools, since the {laking properties
of flint are superior to those of chert, and this partigular variety is,
in addition, of attractive appearance,

The industry is of typicel British Mousterian of Acheulean Tradition
type, cruder than the Continental assemblages but still containing the
typical backed knives and bout couﬁg handaxes, It has many features in
common with the Warsash, Cams and Christchurch industries, but is especially
remarkable for its small size, the handaxes seldom exceeding 10 cm in length.
There seems reason from this and other characteristics of the group to
support the theory sdvanced by Poole (1924) and Roe (1968) that there
might be a chipping fleor nearby. Roe (1968) summarises the main character
of the industry and comments on the flakes, which he considers to be ‘'very
much of the type generally associated with occupation sites', He subjects
Ll handaxes to his metrical analyses, and assigns them to the 'more pointed’
variety of his 'Ovate Traditiom{Group 6). It is interesting to note that
this is the same group which contained the Mousterian of Acheulean Trad-

ition industries of Holybourne and Oldbury.
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Since the find spots of each implement are recorded with very great
accuracy by Poole (192).), the material coming from each individual sed-
imentary unit may be considered separately, before conclusions on the

nature and unity of the ‘'assemblage' are drawn.

Table (28) Composition of the total artifact assemblage from Great Pan Farm

Type No. Description Lotal
-2 Levallois flakes 18
4 retouched Levallois point 1

limace 6
9 single straight racleir 1
10 single convex racloir 3
15 double convex racloir 1
21 offset racloir L
28 racloir with bifacisl retouch i1
Al typical piercer 1
35 atypical piercer 1
36 tyoical backed knife 2
38 natural backed knife 3
L Mousterian tranchet 1
L2 notched tool 1
L3 denticulate tool 1
56 rabot 2
65 divers 1
100 vointed triangular handaxe 3
102 sub trisnguler handexe 9
107 cordiform handaxe 7
108 long cordiform handaxe 2
109 sub cordiform handaxe 1
114 discoidal handaxe 2
112 ovate harndaxe 13
o amygdaloidal handaxe 1
115 cleaver 1
11€é flake cleaver 1
11¢ core 1
120 roughout 1
124, trimming flake 1
125 pointed triangular handexe on f1ake 1
127 sub triangular handaxe on flake L
132 bout coupe 2
135 long sub-cordiform handaxe on flake 2
137 ovate on flake 1
138 limande A
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The GClay band

A total of 10 implements were availsble from the ‘clay band', shown in
Figde jyiard= . They eonsist mainly of very small ovate/sub triangular
handaxes, often made of fresh, black, lustrous flint, or occasicnally of
mottled grey-yellow flint (Table 30), 80% of the tools are handaxes, the
others including a typical proto-limace and a Levsllois flake, with plain
butt and some retouch, Four of the handaxes figured have been made on
rather thick flakes, and all are neatly retouched, similer in manufacturing
technique and showing some signs of having been used. They tend to be
rather plano~convex in section (see Fig, il )e None of the implenments
exceeded 10 cm in length or weighed more than 150 gm. The abrasion measure-
ments were varisble, with a low mean average ridge width of 8.8 Mm, There
is a negative coarrelation coefficient between the length/breadth ratio and
the abrasion (Fig. 4, with a value of =0.63, showing that the narrowest

implements tend to have been the least abraded.

Teble (30) Composition of the 'clay band! assemblage

Type No. Bescription Total
100135 handaxes (varied shapes) 8
8 proto-limace 1
2 Levallois flake 1
10

Table (3,) Statistical summary parameters, ‘€lay band! assemblsge

&arametexﬁ Mean |Varisnce | Btandard |Standard Error | Skewness | Kurtosis
Deviation of Mean

Abrasion 8.80 8351 9,13 2,88 1.81 2.6

Length/breadth 1.4k 0.03 0.19 0.06 0.13 2,21

Breadth/thick.] 2,46 0.22 0.47 0.15 1,46 3031

{W’eight 10740 | 3033,60 55,07 176444 1.35 1.83




Figure (i)

1. Handaxe.
2. Handaxe,
3. Handaxe,
L., Handaxe,
5, Handaxe.
6. Handaxe,
7. Limace.

8. Handaxe,

Imvlements from the clay band

Type 100,
Type 135,
Type 127,
Type 135.
Type 102.
Type 107,
Type 8.

Type 112,

9. levallois flake., Type 2.
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Fig. “i‘) Implements from the 'Clay Band', Great Pan Farm,



54 Upper yellow gravels
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Fig. (49,) Scatter diagrams, length/breadth ratio plotted against implement
abrasion, implements from 'Upper Yellow' gravels, and 'Clay Band®,

Great Pan Farm.



Red gravels

These implements are more heavily abraded than those from other layers
the mean ridge width being 16.69@ (Table 34), but this is possibly the
result of heavy ferruginous staining. There is a negative carrelation co-
efficient between the length/breadth and breadth/thickness ratic (~0.64),
showing the narrowest implements also to be the thinnest, as would be
expected (Fig.4s). The red gravels as described by Poole (1924) are

divided into ‘upper' and 'lower' beds.

‘Lower Red pravels!®

This bed has yielded a mixed assemblage, including several crudely-
made racloirs (Fig. 43 Nos, 3 rb), one of #hich (No.3 ) might also be
clessified as an end scraper, Two of the three handexes present are sub-
triangular, but none are made on flakes, One handaxe (Fig., §3 ), is so

heavily encrusted with iron that it is unmeasurable.

Table (32.) Composition of the 'Lower Red gravels' group

Description Type No. No, present
Handaxe 127 2
Handaxe 111 1
Levallois blade 1 1
Limace 8 1
Bingle convex racloir 10 1
Double convex racloir 15 1
Hardaxe 107 1

8 (Total)

112



Upper Red gravels

The only finds available for examination recarded from this bed are
the two cordate handaxes shown in Fig. ( by )o These are remarksbly
similar in size, manufacturing technique and abrasion, both having a flat
butt with a small patch of cortex. Their measurements are summarised

on Table (3Y4) together with those from the Lower Red Gravels.

Table (33)
Description Tyvpe No. No, present
Handaxe (cordate) 107 2

Table (?,;1) Btatistical summary pasrameters, Red gravel implements

Parameter Mean Variance |Standard | 8tandard Error | Skewness Kurto-
Deviation of Mean sis

Abrasion 16,60 | 106.26 | 10,30 3,25 0.75 | =0u 74

(ridge width) ° : °
Length/breadth 1.66 Oulyly 0.66 0.21 T3 | 1.35
Breadth/thick- .28 0,28 0,53 0.16 -0,10 | 0,01
ness
Weight (gm) 153,80 | 3450.,40 584 s 18.57 0,36 | =11




Fig. (H3) Lower Red gravels

1. Handaxe. Type 127.

2, Handaxe, Type 127,

%+ Racloir. Type 15.

4o Limace, Type &,

5. lLevallois blade, Type 1.
6, Single racloir, Type 10,
7. Handaxe., Type 111,

8., Handaxe. Type 107.

Fig. (4i4) Upper Red gravels

1. Handaxe, Type 107,

2. Handaxe., Type 107,



f}f )
Fig. (Lf‘_?,) Tmplements from the ‘ILower Red' gravels, Great Pan Farme ( 2
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Fig. (44) Tmplements from the oper Red? gravels, Great Pan Farn, (: /7/ )



| Red gravels
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Fig, (44) Scatter diagrams, parameters from 'Red' and 'Lower Yellow®

gravels, Great Pan Farm.



Fig. ({b).

1a
24
5o
Lo

Thick Levallois flske, Type 1 (retouched)., Clay Band.

Atypical single convex racloir. Type 10. Upper Yellow gravel.

Upper Palaeolithic type backed blade (unstratified)

Bout coupg handaxe, Type 132, Upper Yellow gravel.

Ovate handaxe.

Typical backed knife,

Atypical end-scraper.

Discoid handaxe.

Type 112,

Type 111,

Lower Yellow gravel.

Type 3%6. Lower Yellow gravel.

Type 31, Upper Yellow gravel.

Claz Band,



Fig. (4{,) Implements from various layers, Great Pan Farm.



Miscell aneous

The implement series recorded by Poole from Great Pan Farm, at present
housed in the Carisbrooke Castle museum, contains a number of implements
which are not recorded as stratified in any particular layer, and which
generslly bear a label saying either 'Great Pan Farm® or *Pan Pit',
occasionally supplemented by a section number., These are all included
under this heading apd do not differ in facies from the more accurately
stratified material. Thirty implements are recorded (see Figs. 47-9 ).
Inevitably this ceollection includes some of the finest Mousterian pieces,
including a bout coupe handaxe, 3 natural-backed knives (Fig.L& ,1€-20 ),
a piercer (Fig, 48, 19 ) and a number of 'segmental chopping tools'.

The group is abraded (mesn ridge width 8.2A~m), small and light in
weight (mean weight 117 gms.). There is a negative correlation coefficient
between breadth/thickness and weight, as for the Lower Yellow group, with a
value of ~-0.42, showing that the thinnest implements are:also the lightest

in weight.

Table (35} Composition of the migcell anecus unprovenanced group

Type No. Description Total
{2 Levallois flake 1
8 limace 2
3 typical piercer 1
28 racloir with bifacial retouch L
38 natural backed knife 3
65 divers 1
102 sub triangular handaxe L
107 cardiform handaxe 2
108 long cordiform handaxe 2
141 discoid handaxe 1
112 ovate handaxe 7
114 amygdaloidal handaxe 1
132 bout coupe 1

30

114
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Miscellaneous

Pig, SHZZ

1. Handsxe.,

Type 112,
-~
2, Handaxe, Type 132 (bout coupe)

5. Levallois flake, Type 1.

ko Retouched flake, Type 120,

5. Handaxe., Type 107,

6, Handaxe. Type 107.

Pig, 3532 Miscellaneous

21. Handaxe, Type 112,

2%. Handaxe, Type 112,

24, Hendaxe, Type 112,

25, Handaxe, 168,

26,

Type

Handaxe, 108.

Type

27. Handaxe, Type 112,

28, Hardaxe, 112,

Type

29, Handaxe, Type 102,

30, Handaxe, Type 111,

Harndaxe, 102,

31.
324

55

Tyve

Handaxe. Type 102,

Handaxe. Type 112,

Fig, (48)

7
8.
%
10,

11.
12.
13

s
15.

16,
17,

Limace., Type 8,

Proto-limace, Type 8.

Levallois flake., Type 2,

Type 3.
Upper palaeolithic backed blade,

Type 65.

Racloir + bifcaial retouch (SCT)
Type 28.

Typical piercer.

ditto.

Handaxe, Type 111,

Racloir + bifacial retouch (SCT)
Typ@ 28q

Levallois flake, Type 1.

Racloir with bifacial retouch (SCT)
Type 28.

18-20 Natural ~backed knives (Type 38).
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Fig. (48) Unprovenanced implements, Great Pan Farm cont'd. ( /Q/..
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Great Pan Fara cont'de

(Lﬁ} Unprovenanced implements,

Fig.
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Fig., ($0) Scatter diagrams, weight plotted against bresdth/thickness
ratio, implements from the total assemblage and from the

unprovenanced material, Great Pan Farnm,



The "Lower Yellow'® gravels

The assenblage from this bed is by far the largest recorded from the
site, Forty-three implements were examined, 42 are shown in Figs,S1-4
these include 13 handaxes, 9 Levallois flakes, and other tools of Moust-
erian type. The handaxes tend to be small, none exceeding 13 c¢m in
length, and light, only 1 being heavier than 350 grams. The handaxes
are often made on flakes, several with the bulb of percussion still un-
worked, but they tend to have rather Wavy‘edg@s, and are copnsiderably
thicker than is usual for handexes found in a Mousterian sssemblage.
There are some very large Levallois flakes present and a number of rather
thick racloirs of varied type. On the whole it would be true to ssy
that the assemblage is much less refined thean would be expected in the
Mousterian of Acheulean tradition, but a number of features enable it to
be classified under that heading. The abrasion index values of the
tools are’again varigble, although there are a number which are comparat-
ively wnmworn., Only 1 trimping flake was found, but the assemblage
contains several of the thick racloirs which Wymer (1968) refers to as
'Segmental Chopping Tools', of wedge-shaped cross-section (Fig. €4 Nos,
25-27),

The mean of abrasion (ridge width) was low at 10,71%.“1, indicating

that the tools were rather fresh. The scatter diagrams (Fig. 4§ ) showed

a strong negative correlation co-efficient between weight and breadth/

thickness, indicating that the thinnest implements were alsc the lightest,

116



Table (37 ) Composition of the Lower Yellow gravel group

Type No. Description Total
12 Levallois flakes 10
& limace 2
i single straight racloir 1
10 single convex racloir 1
L retouched Levallois point 1
21 offset racloir 1
28 racloir with bifacial retouch 6
35 atypical piercer 1
36 atypiecal backed knife 1
LA Mousterian tranchet 1
L2 notched  tool 1
L3 denticulate 1
56 rabot 2
100 pointed triangular handaxe 1
102 sub triangular handaxe 3
109 sub cordiform handaxe 1
112 ovate handaxe 2
120 roughout 1
125 trimaing £1ake 1
115 cleaver 1
116 flake cleaver 1
127 sub triangular handaxe on £1ake 1
127 avate on flake 1
138 limarde on flake 1

L3

117
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Lower Yellow gravels, RFig. (43)

1. Levallois flake., Type 2.
2, Levallois flake, Type 1,
3. Hapdaxe, Type 137,

ks Proto-limace, Type 8.

5, Handaxe, Type 102,

6., Handaxe, Type 109,

7. Handaxe, Type 116,

Lower Yellow gravels, Fig, (5])

8. Handaxe (roughout) Type 120,

9., Handaxe, Type 127,

10, Levallois flake. Type 2,

11. Single convex racloir (8.C.T.) Type 28.
12, Levallois flake, Type 2,

13, Single comvex racloir (S.C.T.) Type 28,
s Singie straight racloir. Type 9.

15, Single convex racloir. Type 10,

16. Levallois flake., Type 1.

17. Trimming flake. Type 124,

18. Rabot. Type 56.

19. Proto-limace., Type 8.



Lower Yellow gravels. Fig, (‘53)

20, Hendaxe, Type 112,

24, Mousterian tranchet. Type k1.

22, Handaxe, Type 100,

2%, Cleaver, Type 115.

2k, Single convex racloir. Type 28 (8.C.T.)
26, BSingle convex racloir, Type 28 (8.C.7T.)
27. Single convex racloir. Type 28 (8.C.T.)
28, |
29. Single thick Levallois flake. Type 2,
30, Handaxe, Type 100,

32, Denticulate, Type 43,

33, Levallois blade, Type 2.

3. Levallois blade + notch. Type 42,

Lower Yellow gravels., Fig, (S)

35, Handaxe. Type 102,

36. Handaxe, Type 102,

37. Levallois flake., Type 1,
38. Handaxe, Type 102,

39. Levallois flake, Type 1.
40, Rebot. Type 56,

41, Atypical piercer. Type 35,

42, Handaxe, Type 138,
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Fig, (§]) Implements from the ‘&;ﬂp@r Yellow'! gravels, Great Pan Farm. ({)

£y )
S el



Fige ($2) Implements from the 'Lower Yellow! gravels, Great Pan Parm cont'd,
2 g 2
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‘T ower Yellow' gravels, Great Pen Farm cont'd,

(n

Fig, ($3) Implements from the



rig. (8 11) Implements from the 'Lower Yellow' gravels, Great Pen Rarm.

()



Upper Yellow gravels

Table (39) Composition of the Upper Yellow Gravel group

Type No, Description Total
42 Levallois flakes 3
10 single comvex racloir 1
28 racloir with bifacial retouch 1
6 atypical backed knife 1
102 sub triangular handaxe 1
107 cordiform handaxe 1
112 ovate handaxe 3
119 tortoise care 1
125 pointed triangular handaxe on flake 1
132 bout coupe 3
137 ovate handaxe on {lske 1

7

This is again a varied assemblage, with 10 handaxes, 3 retouched
tools and 3 Levallois flakes (Fig. §§). The backed knife is a fypical
Mousterian of fcheulean Tradition form. The handaxes tend to be small,
often with rather irregulad wavy edges, few of them made on flakes, None
of the impléments exceeded 13 cm in length. The degree of abrasion is
variable, with a low mean ridge width of 9.5§Aum. Scatter plots of the
pvarameters measured showed a positive correlation ceefficient between
abrasion and length/bresdth, showing that the thinnest tools were the

lightest abraded, Table (4p) and Fig., ( 42).
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Fig. (55)

Upper Yellow oravels

1. Handaxe, Tyve 125,

2. Handaxe. Type 102,

3. Backed lmife, Type 36,

Lo Handaxe. Type 112,

-
5. Bout coupe. Type 132,

6., Handaxe, Type 137,

7« Handaxe, Type 107,

8. Tortoise core, Type 119,

9, Handaxe, Type 132,



(
Fig. (§5) Implements from the '% Yellow® gravels, Great P

n Farm cont®de
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General remarks

It was important to determine whether the measured parameters of these
subgroups differed significantly from the values cbtained for the whole
assemblage, and from eath other, since this is eritical when considering
the unity of the group. A Students 't test was performed for each set
of paramters in every combination and for each group, utilising the comp-
uter program STUDENTS, run on Southamptoh University's ICL 1907 computer.
It was found that certain pairs of values differed significantly, and these

are listed below (Table j| ), with their probability confidence levels,

Table (l.“ ) Results of the Students 't' test, Great Pan Farm implements

Parameter Paired samples Probability
Weight Total/unprovenanced 0.90
Total/Red Gravels 0,995
Total/'clay band? 090
Upper Yellow/unprovenanced 0.75
Red Gravels/'clay band® 0,95
Red Gravels/unprovenanced 0.95
Length/oreadth Total/!clay band® 0.75
Red Gravels/'clay band' 0.75
Lower Yellow/'clay band! 0,75
Upper Yellow/'clay band' 0.75
Red Gravels/unprovenanced 0.75
Breadth/thickness Total/Red Gravels 0.75
Unprovenanced/Red Gravels 0.75
Abrasion (ridge Total/Red Gravels 0,975
width) Total/unprovenanced 0,75
Red Gravels/Lower Yellow 0.95
Unprovenanced/Lower Yellow 0.75
Red Gravels/Upper Yellow 0,95
Red Gravels/unprovenanced 0.995




Amplement weights

The results listed in Table (q' ) show that the weights of the implem-
ents recovered from the Red Gravels, the 'clay band' and the unprovenanced
material differ significantly from the values obtained for the group as a
whole, at a probability level greater than 0,90, In addition the weights
of the Red Gravel implements differ significantly from those of the ‘clay
band', and from the unprovenanced material. This is a high degree of
weight divergence in an assemblage, attributable principally to the fact
that the groups contain material of widely differing facies, from comparat-

ively heavy handaxes to very light flakes.,

Leneth/breadth ratios

The length/breadth axial ratio measurements show less divergence than
the weight values, although here again the 'clay band' group differs from
all the other groups, with the exception of the unprovenanced material but
including the total of all the implements, Red gravel implements again

differ significantly from the unprovenanced material,

Breadth/Thickness ratios

This series of measurements shows little divergence, but again the

Red Gravels differ from both the total and the unprovenanced groups,

Abrasion measurements

The abrasion measurements are slightly varisble, with both the Red
Gravels and the unprovenanced groups differing from the total. The Red
Gravels also differ from the Lower Yellow, Upper Yellow and unprovenanced

groups.

Conclusions

The size distribution for the groups can thus be seen to be fairly
constant, with a low degree of divergence between the subgroups and the
assemblage considered as a whole, The fclay band' group stands out as

being consistently narrower than the other groups, and the Red Gravel

122



group as being congistently thicker. Weight values are variable, with
three of the subgroups differing from the total, and divergences even
between the subgroups, but this is unlikely to be especially significant
for the reason stated above, The Red Gravel Group stands out as being
signifiicantly more abraded than the rest of the material, due to the
contaminating effect of the heavy ferruginous staining which is apparent
on most of the implements,

Although these results show that the sub groups form a far from homo-
geneous whole there seems to be little doubt that they may reasonably be
taken together and grouped into a single assemblage, Bearing in mind the
fact that the group sizes are small, possibly not representing the entire
amount of material recovered, and that the selection of parameters to be
measured is subjective the variation seen is not very great., However the
study illustrates the folly of assuming the homogeneity of a group from
visual impressions, and emphasises the fact that there may be wide degrees
of divergence within a single true assemblage,

The implements were found stratified within a deposit of river gravel,
with one intervening layer of beach sand. It is difficult to say how long
the deposit took to form, and how this formation rate related to the imple-
ments. If Poole (1924) and Roe (1968) are right in their suggestions of
a nearby occupation site, which seems likely from the nature of the assemb-
lage, then this could have taken the form of a camp site or chipping floor
very near to, or on, the gravel, with the implements being dropped and
included in the deposit soon after they were made. Alternatively they
could have been gradually washed into the gravels as it accumulated from
a short distance away, a suggestion which would account for the slight but
variable degree of wear. Although it has been previously stated that the
time needed for the transgression resulting in the beach sand need not have
been very great, it would certainly have been far longer than the time that

a small hunting group would have been likely to stay in the area, and it
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therefore seems best to view the site as the accumulation of material
derived from a very nearby occupation site, perhaps made by one or more
visits of a small group of people. The products of this occupation were
then gradually incorporated into the stratigraphy of the deposits as they

accumulated,

ho1h Stone/Lepe (SU L58995)

Introduction

The remnant of the extensive gravel deposits at Stone and Lepe, on
the coast of the Solent, east of the Beaulieu river, has been described
by Reid (1893), West and Sparks (1960) and Everard (1954). Both the
first two works were principally concerned with the fossiliferous estuarine
clays which underlie the gravels at this point, and which are of vital
impartance for their chronology.
Description

The approximate extent of the gravel deposits is shown in Fig. (%),
and the height and general appearance of the land in Fig, €7 . The
general cross section, (Fig.$7), shows that the base of the deposits lies
at approximately 0.5-1 (D, and that the present exposgsed cliff section
varies from 4 to 4.5 m in height. The original height was probably much
greater, since much of the deposit has been removed by erosion, and in
places the extant dune remnant is less than 1m high. Occasionally the
cliff is capped by dune sands, The highest part of the cliff is to be
found at Lepe point, and the lowest at Stone point, The base of the
section is generally cobscured by cliff falls, but in places it can be seen
that the gravels rest uncomformably on Barton sand.

The cross section (Fg.$7) shows that the deposit is a nearly horiz-
ontal segment of gravel, stretching back as far as Stone Farm, where it is
separated from the higher gravels by a distinet bluff., The sloping area of

the blulf probably obscures the ¢liff at the back of the deposits, the
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surface of which is consistent at about 7.5m (25') 0.D. The absence of
marked horizontal gradient, and a buried cliff, are both indicative of a
raised beach, and it seems likely from the topography that the feature is

of marine origin, Bwverard (19%4) also comments on this marked bluff,

Implements

Only one implement is reliably recorded from these deposits (Reid
1893), despite the fact that Roe (1968) lists two flakes, one retouched
and one plain. Since the original drawing shows both sides of the flake
with an ambiguous caption it is possible that the later record is a mis-
interpretation, The implement figured by Reid (Reid 1893, p. 329), is a
Eevallois blade, possibly retouched, which he describes as having been
found ‘*about 18" from the base of the gravel, where it was sbout 15' thick
(Reid 1893, p. 328). He marks the actual position of the find on a photo-
graph, which is here reproduced (Fig.{©). This shows that the blade is
undoubtedly stratified within the deposits, in the level described in the
present section (Fig, @l), as Bed 7., The writer has searched the exposure

for further implements, but with no success.

The Gravels
Compogition

As may be seen from the section (Fig.b) ), the deposit is principally
composed of angular and sub-angular shingle, evenly bedded and interspersed
with beds and lenses of sand. The capping of 'brickearth' is porate,
frequently heavily coated with salt, and often interspersed with small
lenses of fine shingle, with a marked vertical alignment that shows the
effect of cryoturbation. This cryoturbation is also most marked in the
bed immediately below the 'brickearth' (Bed 3 of Fig.fl ) The only other
sedimentary structure present, apart from the evenly bedded sands of Bed 6,
is the marked graded bedding of sand, shingle and cobbles, Bed 5,

Samples of the deposits were removed from Bed 2 ("brickearth'), Bed 6

(sand) and Bed 7 (shingle), for examination in the laboratory.
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Apnalvysis of the deposits

Bed 2, the '‘brickesrth®

This so called 'brickearth® appeared in the field to be a brown srEe
deposit oﬁZ;lay’(Munsell colour 5YR3/L, derk reddish brown), heavily
penetrated by recent rootlets,

Sieve and pipette anslyses were carried out according to the proced-
.ures described above, the resulting particle size distribution curve being
shown in Fig. 6%; The textural parameters were calculated, and are
sumnerised in Table (43). The sample consisted of sbout 93% sand, most
of which was concentrated into the medium/fine grades. Only 11% of the
sample was coarse sand, and only 4% mud, in this case almost pure silt.
This result does not support the hyvothesis that the 'brickearths' are a
wind blown deposit consisting of weathered loess, which would contain a
higher percentage of silt and clay. Indeed the low skewness velue (0,058)
and high fine sand percentages are indicative of a fairly dynamic environs
ment of deposition, allied to a beach sediment, although the proportion of
fine sand suggests that wind played an important part in the formation of
the deposit, It is difficult to determine the precise environment of
deposition, but it seems likely that this was a fine sand, possibly
originally derived from beach sand, which has been heavily weathered ‘in
situ' so that it has developed some characteristics resembling the para-
braunerdes described by Swanson (1968, p. 88). The sample was decaleified,
highly ferruginous and remarkably similar in composition to the ‘brickearth!
overlying the same raised beach at Christchurch (Fig. 6§7.

Bed 6, The stratified sand lens

This bed consisted of almost pure sand (Munsell colour 2,5Y7/2, light
grey) with a few smasll white-patinated pebbles. The sample analysed,
(Table §3) consisted of 85% sand, with less than 1% mud and 14% fine gravel.
The stratified sand lens had a skewness value of -0,284, which may be taken

to indicate that it was formed under marine conditions., Many writers have
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asserted that negative skewness values indicate that the sediment was laid
down under moderate or strong water flow, as on beaches, littoral zones or
tidal inlets, and that this feature may be attributeble to the wimmowing
action of a current which removes the finer material., MNegative skewness
is extremely rare in river sediments, or in those laid down under dune or
estuarine condition (Duane 1964, Fuller 1962), Steers 1968, Trman 1949,
Irman 19325.

A modern beach sand, from the same area, was analysed for purposes of
comparison. It also showed a negative skewness and its principal charac-
teristics, shown in Curve L, Fig, (99) and Teble ( {43), are almost identical
to those of the stratified sand. The ancient sample probably had a larger
wind-blown component, since the modern sample was taken on the foreshore,
It seems probable that the ancient sand might have come from the back of the
beach, nearer the dunes.

Bed 7. The shingle

1258 gms. of the basal shingle were analysed, since this is the bed
which contained the implement recorded by Reid (1893), The roundness and
sphericity of the particles were examined, in addition to a sieve analysis,
The particle size distribution showed that the sample was principally
composed of fine shingle (82%), with less than 18% of sand, (Teble43).

The shingle was uncompacted and not interlwaved with sand lenses, and
rested unconformably on Tertiary sands. Some even bedding was observed,
The positive skewness (0.54k) of the deposit mekes it unlikely that it is
the product of marine action.

Analysis of the roundness of the component particles showed that this
was veried, but not high, the sample mean lying at 0.36 (sub-angular), with
a standard deviation of 0,116, The range of the sphericity measurements
was much greater, as can be seen from the histograms (Fig.$8), from 0,71~
0e91.  The mean of sphericity was 0,80, and the skewness value of round-

ness was higher than that for sphericity, indicating that the pebbles
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tended to be quite spherical, but angular,

The positive skewness of the grain size distribution, together with

the angularity of the shingle, indicates that this deposit was not formed

The environment of deposition of

this deposit is therefore different from that of the sands of Bed L.,

Table (L*jQ Messurements of Roundness and Svhericity, Stone /Lepe shingles

Parameter Mean | Stapdard Standard Error Skewness Burtosis
Deviation of Nean

Roundness 0.36 0.013 0,116 0.526 ~0s 35k

Sphericity 0.80 0.00% 0,060 =0, 301 ~04 986

Remarks on stratigraphy

The presence of a clear case of graded bedding in Bed 6 (Fig. éi) is

interesting, since this is generally thought to be the result of an inter-

mittent or pulsating sediment supply iBeuip-dodes,

frequently present in beach deposits, indeed if a 'beach cusp® were sectioned

This phenomenon is

(Sparks 1968) a very similar result would be cbtained, This bed also
contained some of the largest cobbles found in the section, with a markedly
higher degree of roundness and sphericity than the shingle above thenm,
giving the whole feature a distinctively "marine® appearance, The difficulty
of detecting the environment of deposition of the brickearth has already
been mentioned, but again it seems possible that the bulk of its fine sand
could have been ultimately derived from a marine deposit,.

In summary, therefore, it seems that the initial depositicnal phase,
resulting in the shingle of Bed 7, is not typically marine, although it is
capped by deposits clearly formed by marine or tidal estusrine action.

The topmost deposits (Beds 2 and 3) have been much modified by cryoturbation,

an indication of a phase of severely cold climate since their deposition.
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Affinities and Chronclogy

BEverard (1954) considers that these deposits form part of his so-
called 25' stage, indeed the only remnant of that stage present in the New
Forest area. The western edge of this fragment has a hadght of about 30°
0.D., and there is a 15" bluff reaching up to the 50! stage. Despite the
horizontal nature of the remnant Everard does not include it as a
'horizontal segment', simply because he does not recognise any of these
between the 10-15' stage, and the 50-70' stage, a surprising conclusion
in view of the evidence from other area (Everard 1952 p, 97). However,
as can be seen from the figures, the longitudinal gradient of the original
terrace before denudation must have been very slight, and its perceptible
gradient at the present day seems largely attributsble to:a false effect
produced by erosion of thessaward side, There weens to be little diff-
iculty in classing the original terrace as horizontal, In Bverard's
opinion the horizontal segments cannot be equated with true raised beaches,
since their gravels are too angular, and he considers that they largely
consist of solifluxion gravels, reworked by marine action in the limited
fetch of the Solent. This hypothesis would not be inconsistent with the
results obtained from analysis of the present section, the gravel and
shingle of which are certainly not typically besch deposits. However the
sands must have been farmed under tidal or estuarine conditions, but their
source of supply would in any case have differed from the shingles., There
is no evidence at all to suggest that these might be river deposits, and
one could reasonably describe the deposits as those of an atypical raised

beach.,

Chronology

It seems likely that the beach segment in question would have been
farmed in a transgressive sea, in a location where there was a great desl
of gravel available for re-working, It seems probable that the Wight/

Purbeck ridge had been breached by this date, if not long before, since had
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this not been the case the enviromment of deposition of the deposits would
have been more characteristically estuarine. The raised beach is demons-
trably later than the estuarine clays that are beneath it, which have been
assigned by West and Sparks (1960) to Zone (f) of the Ipswichian inter-
glacial, as at Bobbitshole and Selsey. The deposits seem to belong to a
later phase of Zone (f) than Selsey (see p.l@8 ),

The marine transgression forming the beach must therefore be placed
some time after the end of Zone (£), and there are other indications of a
rapid rise in sea level at about this period. Von der Brelie (1954)
working from Continental evidence, considers that the main regressive zone
lies in Zone (i).

This fragment of the raised beach can therefore be assigned to the
late Ipswichian (Eead1u97&5m raised beach complex, both on stratigraphic

and chronological grounds,

120
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4eo15 Christehurch

The Bournemouth and Christchurch area of Hampshire has produced many
thousands of implements (Roe 1968), and the terrace sequence and sites have
been the subject of a number of papers, notably those of Bury (1923), Green
(196, 197, 49%9), Calkin and Green (1949) and Sealy (1955). The youngest
and lowest terrace features of the area are the Christchurch terrace and

Catim omdh
the Muscliff delta, or Muscliff terrace QFreen 1949) , with surface heights
from 20-40%CD,

Calkin and Green (1949) produced a detailed account of the distribution
and stratigraphy of these two features, together with the implement finds
made from them. Their distribution mep is shown in Fig. (63),

The so-called Muscliff delta seems to have been related to a sea level
at least 30' above the present, since it has a surface height of 41'CD,
although the outer surface slopes down to 32°'CD (Fig. Bﬁ). It has the
form of a typical bay delta, as the result of fluviatile aggmg&ation nesy
the tide head in the drowned valleys of the Stour and the Avon., Present
beds of growing bay deltas show that they form up to the high water mark of
the spring tides, and that the depth of deposit may be very great. The
Muscliff delta gravels have a thickness of over 50' in places, and are
reported from 41'0D to ~15'0D, The mode of formation of a bay delta
differs from that of a river terrace, since it grows outwards in a fanlike
shape (Miller 1883), attaining a thickness limited only by the depth of
water available,

Parts of the Muscliff delta have been replaced by a terrace gravel
with a gurface height of 18-27'CD, which Calkin and Green {1949) consider
was [ormed after the retreat of the sea from the level to which it had
risen during the formation of the delta,. This *Christchurch terrace!
(Fig,63 ) is found below the formation of the delta, below a bluff at
sbout 23'0D, which separates it from the Muscliff delta (Fig.63), The
Museliff delta and Christchurch terrace appear to have formed either by a

single transgressive episode or two episodes closely related in time (e .
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The distributions of these features, according to Calkin and Green (194.9)
are shown in Fig., (% ), although they considered that the Christchurch
terrace was fluviatile, and the present study shows that at least the
cosstal stretch, is of marine origin. The various fragments thought by
them to belong to the Christchurch terrace become the floodplain of the
Stour and Avon at 34'CD, but it is possible that they are distinct from

the coastal fragment which may be considered as a raised beach., Since

no exposures of the inland sections are to be found it is impossible to
make a categoarical statement concerning their relationship to the coastal
fragment, but the implement finds from the inland Christchurch terrace are
similar both in type and their fresh condition to those from the coastal
segnment, making a similar environment of deposition rather likely. However
the tidal conditions in this part of Poole Bay at the time of the formation
of the deposit are likely to have been complex, and the exact stratigraphic
relationship of the Muscliff delta and the Christchurch terrace is unlikely
to be straightforward. It is possible that the inland segments may be

the result of mixed environments of deposition, and in any case they
probably consist largely of gravels redeposited from the Muscliff delta,
cut by the Christchurch terrace.

The rise in sea level which was responsible both far the drowning of
the river valleys, and thus for the formation of the bay delta, and after-
wards for the aggéééaﬁion leading to the formation of the raised beach
segment seems to have been Ipswichian in date, and related to the 7.5m
transgression, The raised beach episode is certainly of this date, as
is shown by the archaeological material found within it, and the close
relationship of Christchurch terrace artifacts with types, including bout
coupg'axes, found stratified within the Muscliff gravels suggests that the
~two ere indeed closely related in time and not the product of two separate

imurdations.
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The Section

The height of the coastal segment exposed in the cliff (Fig.6S )
drops from around 25~39' to the level of the present beach, the surface
height sloping away to the north, towards the flood plain of the Stour,
and rising to the east, to Hengistbury Head, and to the west to the higher
terrace levels of Bournemouth. A fine section through the deposits could
be seen on the coast between Southbourne and Hengistbury Head (Fig.62),
although it is now partially obscured., The deposit consists of over %m

of & ey amd. gravels including lenses of sand, and is capped firstly

by 'brickearth' and then by a modern blown dune sand, The deposits rest
conformably on Tertisry sands (Fig.6$S ).

Towards the base of the section lenses of very coarse gravels may be
found (Beds 4 and 6), which include a number of large black pebbles re-
deposited from the Bocene beds, These are heavily rounded (R= 0.8 or 0.9),
with high sphericity values, and often bearing signs of merine action.
Well-rounded flint cobbles are also found, The Bocene pebbles, derived
from the local Tertiary sediments, only occur in the gravel fraction of the
deposits, and no smaller particles could be found by an examination of the
sand faction with a binocular microscope,

The section was measured and dreawn, and sediment samples taken from
each layer., The modern dune sané,(layar 7) was also sampled to compare
its composition with the stratified sand, Fig. ( b‘) shows the particle
size distribution for the gravel (Bed 4) and the shingle (Bed 3), Both
deposits are rather coarse grained, over 30% of the parvicles in layer L
being larger than —6f ——mmd, mostly Bocene pebbles. The mean size of
the material in layer 3 is 3,176 (Table L“'t)’ and that of layer 4iis =5,1394.
Both samples contain over 80% of gravel and less than O,%% mud (clay and silt).
Both were poorly sorted and strongly fine skewed, but layer 3 was mesokurtic
whilst layer 4 was very leptokurtic, a distortion att®ibutsble to the large

amount of very coarse material found in the latter sample. Both gravels
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are felt to have been deposited in a high energy enviromment, and are thus
likely to be marine in origin, although the raw material could have
originally been derived in part from fluviatile terrace gravels at higher
levels.

Fig. (bl ) shows the particle size distribution curves for the strati-
fied sand lend from Bed 3, together with the results for the capping dune
sand and the 'brickearth', The stratified sand lens consists almost
entirely of sand, (98.,98%), with less than 1% of mud. It was positively
skewed, quite well sorted and leptokurtic, with a mean size of 1,488#, The
dune sand was also moderately well sorted and almost entirely composéd: of
sand (99. 9%%) . The»paftiale size distribution curves show the marked
similarity bétween.ﬁha two samples, the principal difference occurring
near the top of the curve, occasioned by the 0,85% of gravel present in
the stratified sand. Since the arithmetic probability paper on which the
curves are drawn expands the 'tails® of the distribution this small diff-
erence is exaggerated, The similarity between the samples, together with
the good sorting, positive skewness and an éxaminatiam of the surface
characteristics of the sand grains suggests that the stratified sand has
an enviromment of deposition similar to that of the dune sand, and it
seems likely that it was formed by aeclian action towards the back of the
raised beach, A strong contrast exists between the particle size comp-
osition of the dune sand and of beach sands, for example those shown in
Fig. (L‘o).

The particle size distribution of the brickearth is shown in Fig.
(bb). This was a brown sandy deposit, Munsell colour 7.5Y5/7 (brown),
not very well compacted and with a pH value of 8,1. Sieve and pipette
analysis showed that the deposit consisted mainly of sand (9.98%) with an
apprecisble amount of mud (3.55%). This is similar to the 'brickearth'
already described from Stone, further along the coast (Fig.€9). The

deposit was negatively skewed and 'rather poorly sorted, which would

136
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normally indicate a marine origin, but this is contradicted by the presence
of fine material such as the clays and silts., It is suggested that the
‘brickearth' had indeed been originally derived from beach sand, which had
possibly been blown onto the top of the raised beach segment after the
retreat of the sea, This deposit had then been weathered 'in situ®, and
decalcified, resulting in its present characteristics. There seems little
doubt from the results presented above that this exposmre shows deposits
which are the remains of a raised beach segment, rather than a fluviatile

aggréaatian.

The Implements

Both the Muscliff and Christchurch terraces have yielded a number of
implements of Mousterian of Acheulesn Tradition facies, Since the two
formations are likely to be similar in age it seems reasonable to consider
these finds together, There is no question of an 'assemblage! or 2 ‘'site’
being present, but only a mumber of the finds in a very fresh condition,
suggests that they are likely to be largely contemporary with the deposits.

Calkin and Green (1949) record a to'i';al of 16 implements from the
Museliff delta, of which only 9 are now traceable, and 8 from the Christ-
church terrace, of which only 1 can now be found. In addition they report
& other implements which came from these deposits but which are not precisely
located, 1 of which can now be found, and which is marked ‘Christchurch
Terrace',

The composition of this group is shown in Table (hgf). The bout
cou?g axe from the Christchurch terrace and the double racloir are drawn
in Fig. (b7), together with some implements from the Muscliff delta.

The whole group is remarkable for the 4 superb bout cou@g ages, three of
which are shown in Fig. (7). Fig. (7) no. ( |) is a particularly
interesting specimen, made on a fleke of attractive black flint, with an
abrasion index value of 0, indicating that it is wvirtually in 'mint®

/
condition. Figs (b1) no. (2.) is a more triangular bout coupe with a
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flat cross section, and no, (q ) is a bout coupé axe of very small size,
reminiscent of some of the specimens from Great Pan Parm (p.io7 Yo The
implements found also incluled a fresh Levallois flake, a roughout and a
care, Since the number of finds was so small and there was no grourds for
postulating an assemblage, it was not thought that the usual linear re-
gression analysis of the measured variables wazs likely to produce any
valid results. However a simpler analysis of the group showed that 50%
of the implements were very lightly abraded (index values less than 2),
although 2 specimens were quite heavily abraded, The mean weight of the
implements was 222,61 gms, and they tended to be rather small in size

and thin in section.

éanclusions

The inclusion of lenses of dune sand within the deposit on the coastal
exposure suggest that the observed section originally was well to the
back of the beach. The hydrological situation in the area at the time
of the deposition of this fragment seems to have been extremely complic-
ated. It is impossible to estimate the former height of the back of the
beach, but it is suggested, on the grounds of the included implements and
the clear relationship between these deposits and those of Stone, that
this may be a beach fragment produced by the 7.5m transgression. w
this is so then Muscliff delta, including implements of related type, is
unitikely to have formed at a very different time and may quite possibly

have been deposited during the same transgressive phrase,



10 cm

scliff terraces,
Fig. ({07> Implements from the Christchurch and Muscl



Table (“‘3 Implements from the Muscliff delta and Christchurch terrace

Type No. Description No, found Formation
1 Levallois flake 1 Museliff delta
15 double convex racloir 1 Christchurch terrace
119 core 1 Museliff delts
120 roughout 1 Muselif'f delta
125 pointed triangular handaxe 2 Muscliff delta
130 lanceclate handaxe 1 Muscliff delta
132 bout coupe handaxe 3 Muscliff delta
1 Christchurch terrace

11

139



140

ho21 Fisherton (nesr Selisbury, Wilts, SU 138302)

Introduction

The first reference to the extensive 'brickearth' deposits at Fisher-
ton (sometimes referred to as Pisherton Anger), comes in the work of
Charles Lyell (1826), He describes the deposit ast;ﬁrying in thickness
from 10-20%, divided into laminae, occasionally separated by layers of
Tine sand or small flints', and appearing to be a *tranquil sedimentary
deposit from water! (Lyell 1826),

Much work was done on these deposits in the 1890's, especially by Dr.
H.P. Blackmore, creator of the Blackmore museum in Salisbury., He noted
that the ‘brickearth' formed a low terrace alongside the R, Wily or
Wylye (Fig, 68), between Salisbury and Wilton, rising 30-L.0' zbove the
present flood-plain., The deposits were being extensively quarried at
this time, and several writers record that they attained a depth of nearly
10 m (30') in the quarries at 'Hardings and Bakers pits? (now untraceable),
The base of the 'brickearths' (sometimes also referred to as clays)
frequently rested on a layer of light-coloured marls, Tull of land and
fresh water shells, and the deposit appeared to dip markedly towards the
south,  (Blackmore 1897, Cunnington 1858, Bvans 1872, 1864, Lyell 1833,
Prestwich 1855, Reid 1903, Stevens 1870), The geological survey mark the
‘brickearths' on the geclogical maps, but no work has been done on the
deposits in this century. The area has now been almost completely built
over, and it is doubtful whether any of the ‘brickearths! are left,

Indeed Reid, in the Geological Survey Memoir of 1903, stated that 'so much
of the brickearth has been worked out that many of the sections are ohscure!
and was forced to quote a section given by Prestwich (1855), over 50 years
earlier,

This lack of extant sections is most diseppointing, since the deposits
yvielded one of the most important collections of Pleisticene faumal and

molluscan material found in the south of England, accompanied by artifacts
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stratified within the 'brickearths'. Additionally frustrating is the
fact that the term 'brickearth® was used by 19th century authors to
describe any sort of material suitable for the manufacture of bricks
(see p. 78 ), and is not a reliable indicator of the composition or
environment of deposition of the deposit.

Although the area is built over (see Fig.6#) a fortuitous ges pipe=~
line trench at Grid, Ref. SU124310 (see map) showed that at this point
there was neither gravel nor brickesrth on top of the chalk bedrock,
although either would have been expected from the Geological survey map.
Just below this height (see section ) Fig.72® ), the 175' Bemerton terrace
is still a marked topographical feature., Local residents could give no
indication of an area where the deposit might still be sampled, and the
other small outerop (2 miles away on the other side of the valley) was in
2 gimilar case, One is therefare forced to rely on the descriptions and

sections of earlier workers.

Sections through the deposits

Two drawn sections through the brickearth are preserved, one from the
so-called ‘'Blackmore Locked Notebook® in the library of Salisbury Museum.
The writer is indebted to the Curator, Mr. H. Shortt, for permission to
consult it, It is the most accurate record of all Dr. Blackmore's observ-
ations, kept in the form of a diary., The other is compiled from sa

£axlier description by Reid (1903),

Section 1

This section, compiled from work done in the 1890's, is reproduced
in Fig. ( 71 ), from p.3 of the 'locked notebook'. The caption states that
there is a marked thinning out of the beds on the north (uphill) side, and
that some become only 1-12" thick, Blackmore mentions that a iittle
further south than the end of the section the brickearth becomes 8! thick,

well over the depth shown in the figure.
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It appears from the section that the deposit at this point was composed
largely of soliflucted material, The present slope of the Fisherton hill-
side (Fig. ) is approximately 1 in 17, amply sufficient for solifluxion,
and it is possible that it might originally have been steeper. Beds 2,3

6 and 7 and 9 of Fig, (71 ) seem to be either soliflucted material and/or
coombe rock, differing in composition with the relstive amounts of chalk,
gravels and clays available, and probably with the climate at the time of
formation of the deposit, The white 'brickearth' of Bed A is presumably
2 leached horizon, and the 'red clay and gravel' underneath it represents
the illuviation zone of the same deposit. The 'brickearth' must there-
fore have been subjected to a considerable pveriod of weathering, and was
then capped by the solifluxion deposits of Beds 2 and 3, Wwhich were probably

formed under severe climatic conditions.

Section 2,

This section was drawn by Reid (1903) on the basis of data in Prest-
wich (1855). The section is taken at 'Hardings brickysrd', where the
deposit is supposed to attain maximum thickness, Ageain there appears to
be a capping of soliflucted material (Beds 1 and 2) over the brickearth,
to the considerable maximum depth of nearly 3m., The '‘brickearth! depth
here exceeded 5-6m., and is underlain by the 'light-coloured marl! already
mentioned. The basal deposits of Bed 5 again appear to be coombe rock,
Reid mentions the extensive faunal and molluscan remains, stating that the
latter are much more numerous in the marl than in the brickearth., It is

possible that this marl might be a chalk meltwater deposit.

Conclusion from the sections

Swanson (1970, p. 59), discusses the 'brickearths' of the New Forest
in considerable detail, and casts doubt on the previcusly accepted theory
that meny of them are of aclian origin. He finds only three locations

where the ‘brickearths' can be considered as weathered loesses, In the

case of Fisbﬁr?vnzéxeat depth of the deposit, and its height above sea
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level, indicate that acolian origin is most likely, as does the position of
the depeosit in the lee side of a hill, VWhatever the origin it has obviously
been heavily weathered in situ, and the greater thickness downslope may be
accounted for by simple topography. It seems worth noting that, if the
deposit was indeed a weathered loess, the rate of logss accumulation is

not rapid, only 2.4 om per 1000 years according to MceBurney (1971). Other

Q-
hypath@sié, including the one of fluviatile arigin favoured by early

4
writers, or the possibility of the deposit being a fluvioglgﬁial BPring

meltwater deposit, cannot really be discussed withoul examination of an

actual section. Should the deposit be of primarily loessic nature it seems

likely to have been deposited under cool, rather than temperate conditions.
The extensive weathering that it appears to have undergone would have
needed temperate conditions, but the capping of solifluxicon deposits and
coombe rock indicate at least one cold periocd after the deposition of the

‘brickesrth'.

Implements

Only two implements were recorded from this 'brickearth’', neither of
which can at present be traced. Evans (Fig,9?2) illustrates one specimen,
a bout coupg'with a very flat cross-section, finely worked, probably with
a sof't hammer., This drawing is reproduced (enlarged) in Fig. (72.). The
tool is described as being ih a sharp condition, with marks of use on one
edge, and having a white 'porcellanecus' lustre, Evans records another,
identical implement from the same location, although the second tool was
apparently in too fragmentary a condition to survive, The figured specimen
was found in sssocistion with bones of mammoth (Mammuthus primigeniuvs B.)
The fragmentary condition of the second specimen, probably due to frost,
and the white lustre of the first lend support to the hypothesis that the
"prickearth' in which they were found was formed under cold conditions.

The association between these twoe bout aaupg handaxes and the plentiful

faunal remains about to be deseribed, is vital to the chronclogy of the



Wiessex area, The only other location within 100 miles where this occurs
is the assemblage from the Hyaena Den (Somerset), Since the bout cmw@g
form was apparently maﬂufactured only duriné & comparatively short period
of time during the M , Pleistocene it should thus be possible to

postulate a date for the deposit both on typological and faunal grounds,

Extensive faunal remains listed in Table (Hb), have been recovered
from the 'brickearth'. Lyell (1826) states that although the bones are
very decomposed they do not appear to be rolled, and that they occur only
in the ‘brickearth' and not in the sglrrounding gravel. Blackmere (in
the 'locked notebook!), who was responsible for most of the finds, notes
that the bones were found at various levels in the deposit, but that they
were most abundant a few feet from its base, especially on the hillsides,
The bones seem genersally to have been much broken, although the state of
preservation seems to vary from species to species, and this is likely to
be a function of the lengthbof time that the bones were exposed to the air,
before incorporation into the deposit, The lowest 'brickearths' seem to
have produced few mammalian remains, but included mammoth, horse and
rhinoceros, whilst the higher deposits (for example the section at Hardings
pit, where the brickearth was 30' deep) yielded plentiful horse, ox and

deer, but little elephant or rhinoceros (EVans 18¢4).

Remarks on the fauna

Souslik (C, Citellus erythrogenoides)

This small rodent, originally described by Evans (189.) as 'about the
size of a squirrel', was found in large numbers in the ‘'brickearths'. An
original estimate of at least 13 individuals, many with teeth still remain-
ing in the sockets, was later inbreased to over 50, The 'locked notebook!?
of Dr. Blackmore states that 'at one point in the brickearths of Fisherton
the teeth and bones of the pouched marmot (= souslik) occur in great

sbundance, In some instances the entire skeleton has been discovered with

1



Table (qg) Fauna from the ‘brickearths’® at Fisherton (compiled from
Blackmare 1896, Cunnington 1858, and the 'locked notebook!
Modern terminclogy from Kurté%)[196ﬁ}.
Compon name Species name Original ddentification Notes
CARNTIVORA
Cave hyaena C.Crocuta G, Hyaena spelea last molar
Cave lion F.,Leo spelea G. Felis spelea canine
Wolf Canis lupus L. Canis lupus
Fox Vulpes vulpes L, Canis vulrpes 2 frags &
inmpressions.
EROBOSCIDEA
Mammoth Mamputhus primigenius Bd Elephas primigenius ? complete
skeleton
PERTSSODACTYLA
Woolly rhinoceros|Coelodonta antiquitatis | Rhinoceros tichorinus
Be
Horse Equus sp. Equus (caballus,fgssilis
& plicid{xg)s)
Wild ass B hydruntinus R, Asinus fossilis
ARTTODACTYT.A
Pig Sus scrofa L, Bus scrofa caleis frag
of young
animal,
Red deer Cervus elaphus L. Cervus elaphus
Reindeer ggﬁgifer tarandus B, Cervus tarandus
Musk ox QVig%S moschatus L, Ovibus moschatus
Steppe wisent Bison priscus Bo,. Bison priscus
Bison Bison minor L. Bison minor
Aurochs 35% primigenius L. Bos primigenius
LAGOMORTHA
Verying hare Lepus timidus L. Lepus timidus
RODENTIA
Souslik C.Citellus erythrog- Spermophilus super-
enoides ciliosus
Vole Arvicola terrestris/ Arvicola ratticeps
amphibiug & agrestis
Eemming Lemmus lemmus Lemmus norwegicus
Arectic lemming Dicrostonsyx torguatus | Lemwmus groenlandicus
AVES
Goose Anser palustris Anser palustris
Duck Anas boschas Anas boschas bone with
fox teeth

impressions.
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the bones articulated and undisturbed, showing that the little animals had
perished while rolled up in the ususl attitude of hibernation', The
species was originally identified by Falconer, from Mendip fossils in the
Williams collection, as Spermophilus erythrogenoides, and by Professor

Kamp as S.superciliosus (Blackmore 1867), The souslik is a small burrowing
animal, not found in Britain today, but common in certain types of Pleig-

tocene deposits.

Lemming

Two distinet species of lemming are recorded, both of which were again
found in large numbers. The presence of lemming in a deposit is generally
indicative of severe climatic conditions, especially when the bones of a
small colony, still in the natural position, leave no doubt of the fact

that they are contemporary with the depogit.

[s 88
Cave hyaena (Crocuta spelea).
;\

It is rare, but not unknown, to find this species in open air deposits.

Canis
The wolf (Canis lupus) has great climatic tolerance, and can live in
virtuslly any environment from tundra to semi-desert. The fox (V. vulpes)
is not so tolerant, since it is not found on actual tundra, but prefers
forest or steppe enviromments. It is possible that the aretic fox

(Alopex lagopus) was mis~identified here,

Herse
Several distinct species of horse have been recorded but it is almost
impossible to correlate them with modern terminology. Kurté% (1968)
considers that few of these distinctions will turn out to be valid. The
occurrence of horse in the Ipswichian interglacial is rare, except at the

extreme beginning and end., It is asbsent from the climatic optimum.

Bovids

Bison priscus prefers open ground and woodland, but may be associated
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with a steppe environment. Bos primigenius prefers grassland and open
)
woodland, but the musk ox (Ovibds moschatus) is well adjusted for arctic

tundra, and is of'ten found in faunas dominated by reindeer,

Deer

There are additional contradictions in other species of Artiodactyla.
The reindeer (R.tarandus) has no envirenmental preference for a severe
climate, making seasonal migrations between tundra and forest, whilst the
red deer (Cervus elaphus) lives in temperate forest.

Both the mammoth (M. primigenius) and the woolly rhinoceros (Coel-
odonta antiquitatis) will thrive in severe arctic tundra, and Lyell (1826)
says that 'at one point there is reason to believe that the entire skeleton
of an elephant might have been preserved!, This must have been mammoth
since it is the only elephant species recorded, The pig or boar (Sus
scrofa) is common in temperate forest assemblages, or those from inter-
glacials, The record of wild ass (Asinus fossilis) is probably a species
of horse (E. hydruntinus) which has donkey~like teeth., The presence of
the varying hare (Lepus timidus) is again indicative ofjgbreal or arctic
tundra. Since no numbers are given it is impossible to estimate the
relative proportions of the different species, but the assemblage appears
to be dominated by steppe~tundra species, adapted for severe conditions,
with an admimture of temperate woodland animals. From the remarks quoted
previously'(guqu) it seems that there was some stratification, with a
‘cold! fauna at the top of the hill, and a warm fauna at the bottom. Tt
is impossible to say whether the fauna was mixed or contaminated, although

this does not seem likely.

Molluscan assemblages

The molluscan species (listed in TableH4 ), fall into three groups,
land, marsh and freshwater, although there are some gpecies which can live
in combination of the two. The mollusca were recovered both from the marl,

underlying the 'brickearth', as well as from the 'brickearth' itself.
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Almost all the land species could occur in marshes, although this would not
be their usual habitat. Pupilla, although today a xerophile, was a marsh
species during the colder phases of the Pleistocene (J, Evans, 1972,
personal communication)., The fauna is therefore a mixed one, combining
species from several habitats, ultimetely laid down in fresh water (Evans
1972) and the land element indicates damp, marshy conditions in a generally

open landscape,

Molluscan climate and chronolooy,

This fauna is of a type generally associated with interstadial climatic
conditions., Many species, for example, 3,4,5,8,10,12,13,19,20,22,23,26 on
Table (J47) ere characteristic of the late Weichselian/Devensian in Britain,
as at Cherhill and Beckhampton (Evans 1965). A second group (2,16,6,11)
are not found in the late Devensian, but occur in earlier interstadials,
and, even more likely, at the end of the Ipswichian/Eemian interglacial,
extending into the cool Pinus zone (h-i) (Sparks 196k, Evans in Wainwright
1972).

{The writer is indebted to Dr. J. BEvans for his invalusble help and remarks

on the morphology and envirormental preferences of the mollusca).

General Chronology of the deposits

The enviromment of deposition of the deposits is questionable, Some
indications would suggest that it is likely to have been a weathered loess,
and others, notably the mclluscan fauna, suggest fluviatile corditions. In
both sections the 'brickearths® are capped by sclifluxion deposits and
coombe rock, indicating at least one period of intense celd after their
formation., Should the basal deposits of Section (1) be coombe rock then
there was another very é%ld interglacial episcde before the deposition of
the brickearth, unless both deposits belong to the same phase, which is
possible., The maximum depth of 'brickearth' recorded here is 30' (10 m)
McBurney (1972) notes that the loess deposits of La Cotte (see p.i72)

accumulated at a rate of some 24 com., per 1000 yesrs, to a totsl depth of



Table (Y47) ,Mollusca from Fisherton
"
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Compiled from Evans 18@&, Prestwich and Brown 1855. Modern
terminalogy from Ellis 1951.)
Original name Correct name Environmental
FeeEfehEnce
1 Aeme/Acicula lineata Acicula fusca (Montagu) Land
2 ? C.tridentatum Carychium minimum (Muller) Land
3 Zua lubrica Cochliope lubrica (Muller) Land
Zua subcylindricsa " " " Land
L Pupa muscorum/marginata Pupilla muscorum (Linné) Land
5 Helix arbustorum. Arianta arbustorum (Linné) Land
6 Helix nemoralis Cepea nemaralis (Linné) Land
7 Helix rufescens Hygromia striolata (Pfeiffer) Land
Helicella sp. " "
8 Helix hispida Hygromia hispida (Linne) Land
9 Helix hispida var.concinna|Hygromia hispida va. concinna Land
' (Jeffreys)
10 Helix pygmaea Punctum pygmeeum (Drapernaud) Land
11 Zonites rotundatus Discus rotundatus (Muller) Land
12 Helix fluvd ~ fulva_ Euconolus fulvus (Muller) Land
Zonites glm%ﬂﬁwf,f“ijﬂ " " Land
13 Helix radiatulus Retinella radiatulus (Alder) Land
Zonites radiatulus " ¥ Land
1 Helix pulchella Vallonia pulchella (Muller) Marsh/1and
15 Limax agrestis Agriolimex agrestis (Linné) Marsh/1and
16 Catinella srenaria Succinia oblonga (Drapernaud) Marsh
17 Succinia putris Suceinia putris (Linné) Marsh
18 Succinia elegans/gracilis |Succinia sarsi (Esmark) Marsh
19 Lymnasus trunulata Lymnaea trunaulaté}(Mﬁilar) ;)f Fresh watxy/
’ marsh
20 Lymnaea palustris Lymnaea palustris (Muller) "
21 Planorbis spirorbis Planorbis leucostoma (Millet) "
22 Pisidium fontinale Pisidium cesertanum (Poli) "
2% Pisidium obtusale Pisidium obtusale (Lamerk) "
2k Vslvata piscinalis Valvata piscinelis (Muller) Freshwater

25 Bithynia tentactulata

26 Lymnaeus pereger
Limnea limosa

27 Planorbis carinatus

28 Ancylastrum fluviatile

29 Pisidium smnicium

30 ? Pisidium pusillum -

e & e

Bithynia tentaculata (Linne)
Lymnaea peregra (Miiller)

" "
Planorbis cerinatus (Muller)
Anoylus fluviatilis (Mﬁller)
Pisidium amnicium (Muller)

Pisidium nitidum (Jenyns)

A EY

n
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12m, These figures agree very well with those cbtained from excavations
at Molodova, in the Ukraine (Russia) where the excavator ealculated a de-
position rate of 23em/1000 years. Both these sets of Tigures have been
cbtained by calibration with C 14 and Pa/Th dates. %Fuld the Fisherton
‘brickearths' be weathered loesses then their great depth is by no means
unigue, and it is possible that they may have accumulated over a consider=-
able time, since McBurney estimates that the period of active loess form-
ation during the Wurm might have lasted 50-60,000 years. This might
also account for the apparent change in the fauna.

The occurrence of both steppe and tundra forms of mammalia seems at
first to be contradictory, but it is possible that such a mixture might
occur at the extreme end or the very beginning of an interglacial, part-
icularly the last (Ipswichian/Eemian) interglacial, The molluscan evidence
suggests that the site belongs in the cool Pinug (h-i) zone of the Tpswichian,
which would be in excellent agreement with the faunal evidence. The occurr-
ence of a 'cold' fauna at the base of the deposits, and then a warm fauna
at the top is not incompatible with this hypothesis, since the hillslope
conditions makes such a stratigraphic condition impossible to explain with-
out the help of extant sections. It is possible that we might have a mixed
environment, or reversed stratigraphy, or that the *warm' fauna survived

Porsnsian

into the early Wedslmeddsn, to be deposited during a periocd of slight temp-
erature ameliocration., There is evidence to suggest that the bout coup;j
handaxes were contemporsry within the fauna, and since these forms are
confined to a narrow period of time, a date for the deposits at the extrenme
end of the Ipswichian transition to %:gggzgg;am‘would be in perfect agree-
ment with the fact that so many bout ccupg handaxes are stratified within
the late Ipswichian raised beach deposits. It is worth noting in passing
that the 'terminus post quen'® for the exposure of the raised beach at

Stone (p.130) is Zone f of the Tpswichian, which again would give excellent
agreement, The presence of evidence for at least one period of cold

climate after the deposition of the 'brickearths' again supports the



Fig. 471.—Fisherton. 1

Fig. (72) Bout coure handexe from Fishertoh, Original length c. 12 om.

From Evans (1897, p. 630, Fig., 471).
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hypothesis, but a categorical statement cannot be made without examin-~

ation of the deposits, should an exposure be revealed at a later date,

4,22 The Basingstoke 'surface finds?

Introduction

The Basingstoke area of N. Hampshire is remarkable for a series of
surface finds of Lower and Middle Palaeolithic material, in association
with clay-with-flints. Th@ge were found as the result of detailed field
work by Messrs, Ellaway, Rainbow and Willis, earlier in this century.
(Bllaway and Willis 1922, Willis 1946). The total of implement finds
probably exceeds several thousand, and they occur in concentrations of
variable size, widely scattered over the area. This concentration is,
however, more a reflection of the careful field-work of the searchers, and
their area of operation, rather than of any archaeological factors. The
'sites! marked on the map seldom consist only of implements of one part-
icular period, and freguently tools from Lower Palaeolithic to late Bronze
age in type may be found in associablon.

The area is featured in this survey since at least one site, Holybourne,
shows a concentration of Mousterian and Levallois material, in conditions

that suggest this is more than a random accumulation.

Clay-with~{lints

The high chalk downlands of the Hampshire Basin are frequently covered
by this irregular patchy deposit, which was described by Willis (1946) as
a ‘variable and puzzling formation', the origin of whdich has never been
successfully established, It consists of a stiff brown clay, containing
variable amounts of flint, which are frequently covered with a thick white
patina. It is unstratified, and appears to attain its maximun thickness
at the greatest elevations. The boundaries of the deposit are indefinite,
and the geological maps very insccurate in this respect. The clays are
of'ten associated with thin spreads of deep reddish~brown gravel, heavily

frost-fractured. Many of the esrly Geological Survey memoirs describe
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this deposit (for example Reid, 1903) and attempt to explain its origin,

Bury (1910), notes that it is frequently associated with the Pliocene

peneplains at 700-900'CD., while Wooldridge and Linton (19 ) believe it

to be a sub-aerial deposit which accumulated, at least in part, during a

prolonged period of weathering. Small (1972) notes its extreme complexity,

and comments on the fact that it appears to contain material of different

ages, He agrees with the general verdict that it was formally much more
extensive, and that it has been much dissected by the formation of later
Quaternary river valleys. Kellaway (1971 p. 31) suggests that this
extensive dissection took place during the 'Anglian' (Lowestoftian) glac-
iation, possibly as a direct result of fluviglacial processes, However
Green (1973) has demonstrated that there is no evidence for the presence
of an ice sheet in this area, although this does not preclude the posgsib-
ility that the dissection did take place during this period, as the result
of periglacial, not fluviglacial, processes, If this is the case then
the prolonged period of weathering suggested by Wooldridge and Linton must
date to at least as early as th@‘Cromerian: and to have taken place under
a climatic regime that does not appear to have been repeated later in the
The deposit was much modified by cryoturbation and soli-

Pleistocene,

fluxion at a later date, and material from it is included in the 'Platean’

and 'Valley® gravels.

The Basinestoke ares

The chalk downland approximately 8~10 miles to the east, west and south
of Basingstoke (see Fig.,T3), varies from 3-700'0,D., and has a high con-
centration of clay-with-flints (see Fig.‘?q). The area lies at the extreme
edge of the chalk anticline, where it dips under the soft Tertisry rocks

of the London basin to the norih. The chalk formation present is the soft

Upper Chalk, which contains a high
weathered, No clay-with-flints ¢

are partially covered with platea:

percentage of {lint and is easily
cours on the Tertiaries, although they

and valley gravel and brickearth., This
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distribution lends support to the theory that the clay-with~flints is a

chalk weathering product.

Implements

The majority of the implements bear no signs of water rolling, but are
very heavily weathered, The weathering patina is in some cases so heavy
that it has completely penetrated the tool, not leaving the usual grey core
in the centre and resulting in an implement of harsh granular texture
(Willis 1946 pe. 255), often with a white 'chalky' appearance, and extensive
frost-cracks, Table (ng) presents a summary of the approximate amounts of
material recovered from each site, but it is probably inaccurate., The
first section is compiled from information kept in the files of the Hamp~
shire County Museum at Winchester, where the majority of the collections
are now lodged, together with notes and papers left by the original workers.,
Roe (1968) endeavoured to isolate the Palaeolithic material from this mass,
and his results are shown in the second half of the table. The frequent
discrepancies between the two are due to the admixture of Neolithic, Meso-
lithic and later material in the original records.

There are five major concentrations of Palaeclithic material, Holy-
bourne, Dummer, Ellisfield, Winslade and Worting, but the material included
under these headings is not necessarily derived from one location, but is
generally a composite total accumulated from sitray surface finds in that
locality. Only at Holybourne is there evidence to suggest the presence
of a true ‘'site'. A pilot study was therefore undertaken on Holybourne,
and two of the other major sites, to see whether a full detailed study of

all the materisl was likely to yield any significant archaeclogical results.

Holvbourne (and Yarnhams) SU 208960

The location of this site is marked on Fig. (73 ), and can be seen to
occur at over 700°0.D., at the edge of the clay-with-flints., Roe (1968)
lists about 24 handaxes and at least 50 flakes from this area, and the

earlier Museum catalogue ‘at least 75 implements (including handaxes) and
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flakes'. By no means all of this material is readily availsble, there is
no modern catalogue and no precise find-spots are recorded. Roe (1968)
comsidered that the group from.HolybOurne may just be classed as an assenb~
lage and states ',...only at Holybourne could a group of handaxes suitsble
for metrical analysis be obtained, it is small, but just worth using'. He
notes the fact that the material was more localised than any of the other
sites, but was not concerned with the flake material, except for a passing
reference to the presence of handaxe trimming flakes, which he considered as
additional evidence for the presence of an assemblage,

The material from this site is all very heavily weathered, some of the
handaxes being virtually unclassifiable for this reason. A small sample was

examined, the composition of which is shown below,

Table ( 49)

Type No, Description No, examined
9 Single convex racloir 2

123 Retouched flakes 2

122 Unretouched {1akes 1

1-2 Levallois flakes 1
(varied) Handaxes 13

162 Bout coupe handaxe 1

ng(tmtal)

The handaxes were generslly of a refined Acheulean type, and included
a perfectly typical bout cau?g, in mint condition, together with other
Mousterian forms such as two single convex racloirs. Roe (1968) has
described the material in detail, The degree of weathering varied, even
in this small sample, and superficial examination of the rest of the
material showed that this was always the case, The Mousterian axes and
flekes were much less heavily weathered than some of the other axes, and

Roe presumably chose these for his measurements. The group cannot be
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congidered as uncontaminated. The abrasion index of the above-listed
artifacts was measured, although in this case it was neasuring the degree
of weathering, rather than the degree of stream rolling. The mean ridge
width was found to be 28.%‘un, with a standard deviation of @O¢5, due to
the marked bimodality which is shown clearly in the histogram (Fig. 70 ).
Further statistical work on such a small sample is gquite invalid, but this
serves to illustrate the point that the sample is far from being unified,

Roe measured 19 of the handaxes, and considered that they fell into
his Group 6 (the ‘more pointed' variety of his Ovate Tradition). This is
the same group to which the Mousterian of Acheulean Tradition industries of
Great Pan Farm and Oldbury were assigned, both of which also contain the
bout coupg.form. All the sites included in this group are considered as
late in the Acheulean, or Mousterian,

This evidence suggests that the Holybourne site does indeed represent
a collection of material that is typologically related, but it is difficult
to see how a precise assemblage could be defined, as this would involve a
subjective selection of the less weathered material, Meny of the Mousterian
forms present here recur in the industries associated with the 7.5m raised
beach (see p,S6 ), and the location of this site is not dissimilar to that
of Bleak Down, on the Isle of Wight, where a similar concentration of
material was observed. Both sites plausibly represent a,hméggf;isit to

the hilltops by hunters, probably in the early Devensian (Weichselian).

Bllisfield

A sample of material from this site was examined for purposes of
comparison. The evidence for the existence of a true 'site'! is even more
tenuous than at Holybourne, and the material more heavily weathered, The
group examined included handaxes of every facies from early Acheulean to

Mousterian, none having any trace of rolling. The site occurs at 600' 0.D.,



Table (§0)

Type No, Descrintion No, examined
10 Single convex racloir 2

29 end scraper 1

123 retouched flake 1

1-2 Levallois blade/flake 3

119 ' tortoise core 1
(varied) Handaxes 8

122 unretouched flakes LA

120 waste flakes L

E:M(totai)

st heen
Some of the weathered handaxes could [+ of any type, and the shapes

seem to be variable, Patination varied from deep chalky white to dark

reddish brown, The Levallois and Mousterian materisl was again the least
5;&/

heavily weathered, which gives| bimodal abrasion measurement similar to

Holybourne.  The mean ridge width was 36.%ﬁun, with a standard deviation

of 29,6, The implements were found scattered over a wide area, and there

is no evidence for the presence of an assemblage.

Winslade (SU 638L78)

This location, at sbout the same altitude as Ellisfield, is reputed
to have yielded an even higher concentration of material, but scattered
over a very wide aresa.

The pilot sample examined was more heavily weathered than either of

the previous sites, and included material of every conceivable type, patin-

ation and condition. The flakes, of all kinds, tended to have the typical
chalky white patina, whilst the handaxes were frequently heavily iron-
stained and had often nearly disintegrated from the effect of frost. Mean

ridge width was much greater than at the other sites, at 81. M&tandard
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deviation 44.0) and this broad spectrum of results can be seen on the hist-
ogram (Fig. 2 )» There is no evidence to suppese that this dis anything

mere than a random accumulation of meterial,

Teble (4] )

TIype Na, Description No,_ examined

9 Single straight racloir 1

12 Levallois flekes/blades 9

123 retouched flakes 1

122 unretouched flakes &8

124 trimming flakes 1

(varied) handaxes 15

;;;(mta:i_}

Conclusions

The material recorded from this area consists of a series of random
accumulations of artifacts, which tend to occur in concentrations at the
edges of the clay-with-flints, and which are presumably derived from it by
weathering. The contents of these concentrations are unrelated typolog-
ically, and differ widely in their degree of weathering, HExamples of
material from the minor sites support these generalisations, and the arti-
Tacts from Ellisfield and Winslade are so mixed as to be archaeclogically
useless, The 'sites' seem to be the result of the random inclusion of
humanly-worked material into the clay-with-flints, and the equally random
weathering~out of this material.

The presence of fresher Mousterian and Levallois material in some of
the concentrations is interesting, and at Holybourne there is evidence to
suggest that this may constitute an assemblage. INone of the sites have
any evidence for working floors. It can therefore be concluded that the
statement made by Roe (1968) that Holybourne deserves the status of a arch-

aeological site can be tentatively supported by an examination of the
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weathering of the artifacts, but that preecise definition of an assemblage
is likely to be subjective. None of the other sites are likely to yield

any archaeclogical information of value,

Le2% Bleak Pown (Isle of Wight) 82 512817

Introduction

The geology and implement finds from this site have been described by
Poole (1952}, in the only published reference, The site consists of a
gravel~capped spur of Lower Greensand, at an altitude of 278' 0.D. (160!
sbove the height of the River Yar), see Fig., (76). The gravel is mapped
as 'plateau gravel' by the Geological survey, and was worked extensively by

hand in the 1920's, leading to the firding of a large number of implements,

The deposits

No extant section of the gravel survives, and comments upon the strati-
graphy must therefore be based on published material, Poole (1932)
divides the gravel into two main spreads, the northern lower one being
derived presumably mainly by solifluxion from the higher southern one.

He refers to these as the 'Higher' and ‘Lower! terraces,
g

Higher Terrsce

Fig. (76) from Poole (1932,v.31 diag.3), vresents his opinion of the
structure of this deposit. It seems to congist of a core of 'earlier?
gravels, now extensively denuded, containing 'Chellean' and '8t, Acheul 1!
handaxes, often worn and patinated. The gravel is based on Lower Greensand,
and is interleaved with beds of sand and clay. The deposit of this gravel
(*A') is followed by a further gravel ('B'), containing the same sort of
implements, but with the addition of 'St., Acheul II' material, a fine,
umworn ovate of which is illustrated by Poole (Poole 1932 plate 3 Fig. 12),
The next deposits, described as ‘pockets of a pale gray clay', is formed in
hollows in the initial gravel ('A'), which may be up to 50! in length. It

seems possible that these represent the filling of meltwater hollows, formed
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under severe climatic conditions, since their filling is stated to be fine-
grained, although verisble in colour and composition, They contained the
remains of an unworn Mousterian industry. The final deposit of the area
is another gravel ('C*'), which seems from the description to be a composite
bed composed of soliflucted material derived from all the previous deposits,
including the c¢lay pocksts,

Without a section little stratigraphic information of value can be
gained from this description. Several periods of gravel deposition and
human presence are certainly indicated, but the environment of deposition
of the gravel is unknown, The presence of Middle Palaeolithic material in
a deposit that seems likely to have formed under severe, perhaps periglacial,
conditions is interesting, and this must certainly have been succeeded by

another period of cold climate, to form the solifluxion gravel ('C!'),

Lower Gravels

Pig. (70) shows ?oml@é section and diagrem of his 'Lower Terrace!
(frmmﬁ?mole 1932 1. 37)which has a base level at 236' 0.D. These gravels
seem mainly to have been soliflucted from the upper terrace, and consisted
generally of an amorphous mass of sands and gravel, except at the base where
Pocle mentions some current bedding. The presence of large cobbles up to
20" x 12" is interesting. Implements occurred at all levels in the gravel,
mixed '8t, Achevel I and II, and Le Moustier', This mixture is again
indicative of a solifluction deposit, and it is interesting to note that
the composition of these 'Lower terrace gravels'! is probably very similar
to that of the solifluxion gravel ('C') of the upper terrace, and possibly
of similar date, The section of these lower gravels (Fig.76 ) has several
notable features., The gravel appears to be covered by a ‘brickearth', of
unknown composition, which overlies a sandy deposit containing Mousterian
tools, It is unfortunate that the loose usage of tha‘t@rm,'brickearth'
negates the possibility of using it as a factor of diagnostic of environ-

ment, but the high altitude mekes it possible, indeed probable, that it
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would have a large aolian component. Should this be so it would again
indicate severe conditions, There is a definite cryoturbation feature
within these brickearths, and a separation into a topmost 'gray-green loam',
indicative of extensive weathering, and a basal ochreous zone with flints.
The exposed situation would favour leaching and other soil-forming

processes in such deposits,

Implements

The gravel workings on this site, described above, have yielded s
considerable nugber of implements, and Roe (1968) records a total of 8
artifacts from the various deposits. This includes 75 handaxes, mainly
from locations described as 'Cotton's pit' and '"Wectis Stone Co. pit!,
now untraceable. Poole (1932) figures a fine series of Mousterian arti-
facts, and comments on their patination, abrasion and exact location,
However the other implements, mostly housed in the Carisbrooke Castle
Museum and very varied in type and other features are generally labelled
'gravel ('A'), (*B'), or ('C'), and seldom exactly located, which renders
them virtually useless., There is, however, a very great range of types,
varying from the earliest Acheulian to advanced soft-hammered late Acheulean
material, The Mousterian series occurs in the clay pockets in the gravel

(*A'), and in the deposits immediately succeeding them.

Mousterian implements

The writer has examined the material from this site, and considers, in
agreement with Poole, that some 13 of the implements (all precisely located)
constitute an assemblage, and are related both typologically and strati-
graphically. There are also similarities in patination and manufacturing
technique. The assemblage is noted in Table (15'), and. its contents
apalysed in Table (§2.), It can be seen that of the 12 tools 8 are axes,
2 are retouched flake tools of Mousterian type, and 1 is a tortoise core.
No bout coupe axes are present, although this might have been expected,

and the implements tend to be of a pointed ovate rather than a cordiform.



Pig. (77) Mousterian implements from Bleak Down, including handaxes

(1 and L), a Faustkeilblatter (2), a Levallois flake (5) and

a single convex racloir (6).



Pig. (78) Mousterian implements from Bleak Down, including an ovate

handaxe (7) and a single straight racloir (8).




shape. Some of the implements show signs of frost action, and the form-
ation of a weathering layer (as at Holybourne, p.}$3), but the largest
implements, for example Fig. (97) Nos. 1,2 , are in mint condition with
an abrasion index value of 0, indicating that they are prdbably contempor-
ary with the deposit in which they were found, The variation in index
value of the other members of the assemblage is attributsble to weathering,
not to transport. The presence of a tortoise core, Levallois flakes and
Mousterian implements associated with pointed handaxes is rather irregular,
but occurs at the Mousterian of Acheulean Tradition site of La Cotte de
St. Brelade (see p. Lq ), indeed the fine lanceolate handaxe (Fig, 74  no. /)
and the 'Faustkeilblatter' (Fig., M No., 3 ), may be - exactly paralleled at
La Cotte,

Fig. (79) shows scatter diagrams of the measured parameters of the
tools, plotting the axial ratios (a/b and b/c) against each other, and then
weight against degree of abrasion fwee—pr——F, Table (2 ) velow, shows
a summary of the statistical properties of these measurements, and Table

(15) presents a tool=~by-tool breakdown.

Table (5'2.) Statistics on implement warameters, Bleak Down

Parameter Mean Variance Standard | Standard Error | Skewness | Kurtosis
Deviation of Nean

Abrasion 10.58 27.53 11,293 36260 1,153 0,030

a/b ratio 1.76 0.28 0,532 1,153 0.230 | =1,077

b/c ratio 2,27 0.3% 0.578 0.167 0,244, 0462

Weight 309 L1590 211,164 60. 957 0. 588 ~0s833

It will be seen from these figures that the implements as a whole tend

to be large, and heavy, a useful comparison may be made with the statistics
of the Great Pan Farm assemblage (p. iof Je Abrasion values are extremnely
variable (for reasons stated above), The sample is far too small for any

significant tests of correlation or regression between the parameters,
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aléf@ugh an attempt showed a mild negative correlation between a/b and b/c
onA?iagram (Fig.7ﬂ). In non~statistical terms the assenblage can be
described as lightly abraded (75% having an Index value of less than 1)
and composed of a variety of different implement shapes, with a marked

tendency to thickness and heaviness,

Typological affinities

The only other Mousterian site on the Isle of Wight, Great Pan Farm,
bears no typological relationship to Bleak Down, These implements are much
larger, and totally different in manufacturing technique, and the Great Pan
Farm axes tend to be cordate or bout cougg types, with little trace of
frost action. If this assemblage from Bleak Down is a true one, then the
abrasion measurements are very varied, but the same thing occurs at Holy-
bourne (p.50). The assemblage possesses some puzzling typological
features, and bears no resemblance to any of the ‘raised beach® industries.
It would be easier to say that it was a false assemblage produced by random
amcumulaﬁion of stray finds, but this is inconsistent with the available
stratigraphic evidence, Certainly if the group is accepted as Mousterian,
as it should be from the presence of a perfectly typical tartoise core,
Levallois flakes and racloirs, and as Mousterian of Acheulean Tradition,
from the handaxes, it is very atgpical, and possibly reflects cultural
contact between Mousterian and Acheulean groups, It is impossible to date
the site stratigraphically, since it plausibly represents very temporary
occupation of the hilltop, but its situation is very similar to that of
Holybourne,  The presence of at least one cold period after the deposition
of the industry is indicated, and it is therefore unlikely to postdate esarly
Devensian (Weichselian), The occurrence of a typical 'Faustkeilblatter!
may suggest cultural overlap in the Final Acheulean/Micoquian/Barly M.A.T.
horizon at the beginning of the Weichselian, but the assemblage is far too

small to be diagnostic,



Section 5, Chronology + conclusions.
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Bale

It is important, when considering the chronoclogy of these southern
British site industries, to relate them to other British and Continental
sites and assemblages., The Continental Mousterian succession has been
the subject of much recent work (Mellars, 1969), which makes it possible
to compare the charscteristics of the classic French sites with those of
the less well documented English examples,

The origins of the Mousterian of Acheulean Tradition sre complex and
obscure, but Bordes (192&3 believes that both the M.A.T. and the Micoquisn
represent a continuation of the Acheulean during the later Pleistocene,

The relationship between the two traditions is uncertain, although they
are probably the end of two distinet branches of the Acheulesn, Certainly
many Acheulean features are to be seen in the Hampshire Mousterian of
Acheulean Tradition industries, Mellsrs (1975, personal sommunioation}
emphasised the fact that since relatively 1ittle is knom sbout what happ=-
ened in human terms in pre-Devensian times the possibility of a Wolstonian
date for these industries camnnot be ruled out on purely typological grounds,
although the stratigraphy and fauna meke it extremely unlikely.,  The bout
Gﬁupg handaxe seems only to have been manufactured during a comparatively
short period of time at the end of the Ipswichian and during the early
Devensian in Britain, and during late Last Interglacial and early Wurmian
times on the Continent. However, roughly cordiform handaxes are known
from all phfases of the Acheulean, but the precise form and high degree

of refinement seen in the bout Qouéé does not seem to have been achieved

at earlier dates. The Levallois technique is not parbicularly important

in British Mousterian of Acheulean Tradition, although it used to be con-
sidered the type fossil of the Mousterian complex, It is, however, of'ten
impartant in some of the Late Middle Acheulean industries and is present at
Bakers Hole and Northfleet (Thames valley) during the Wolstonian, and at
Ebbsfleet, Crayford and Iver (Thames valley) during the Ipswichian (Wymer

1968) .
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The peverty and crudeness of the British Mousterian of Acheulean
Tradition makes it difficult to obtain a relisble date by typological
analogy. Collins (197%,personal cammunication) accepts the British M,4.T.
as an entity, commenting on the inadequacy of the assemblages, The M.A.T.
industries considered in this study are especially crude, with cross=—
sections thicker than any implements from the other British or Continental
sites, Since this crudeness is shared by all the sauthern.Emgliéh sites,
together with certain other mamufacturing characteristics, it suggests the
possibility of a distinet culture province, An alternative explanation
might be that the sites represent the result of the activities of a group
of people over a comparatively short period of time, or over a slightly
longer period of time with a marked lack of innovation and great conservatism
in tool making traditions., The industries are distinctive snd the assemb-
lages discussed above are typologically related to each other, whilst still
forming a part of the general north west European Mousterian of Acheulean
Tradition group. They are, however, far from being identical to their
Continental parallels, This emphasises the importance of the bout couﬁg
handaxe, since it is virtually the only artifact type which is so distinct-
ive that any amount of provinciality is unable to disguise its essential
character.

The division of the Mousterian of Acheulean Tradition into the two
subgroups (A and B) has already been discussed, On the Continent these
two variants seem to have been made at different periods, the earlier
(type &) at the beginning of the Wurnm, at the base of the Younger loess in
France, and the later (Type B) close to the end of the Mousterian period,
in the late Wurm 11 (40-30,00 BP), which is the 'classic' M.A.T, phase in
Perigord. Bordes considers that this type B always succeeds the Wurm 1/2
(Enﬁbup) interstadial, and that it develops into the Perigordian at about
the time of the Wurm 2/3 (s;me@g) interstadial,

Collins (1970) replaces this bipartite division with a single seriation
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line, envisaging the Mousterian of Acheulean Tradition as starting with
the basal loessic site of Le Tillet (Bordes 1954), early in Wurm 1 at
78,000BP, and finishing with La Rochelle (Delporte 1963) much later, at
around 40-35,000BP, He defines a 'Paxton' group of M.A.T. in Britain,
with bout coupé.handaxes, which would include the Hampshire sites together
with the 'cafe au lait' series from Le Tillet, and date to very early in
the Wurm 1, close to the interglacial boundary. Since Le Tillet is the
only Continental site on this seriation line with the bout coupé.handaxe
this supports the theory that the British M.4,T. sites where this form is
plentiful must be of similar date. Both Le Tillet and the southern
British sites would predate Oldbury, La Cotte de St. Brelade, Bois du
Rocher and Grainfollet, which Collins considers must belong to nearer the
middle of the M,A.T, trend line. Mellars (1968) stresses the fact that
the early 'open sites' (such as Le Tillet) are typologically very distinct
from the later 'classic' Perigordian M,A.T., as well as being separated
by a considerable time gap. The bout coupg handaxe is occasionally 10 be
found at these later sites, such as Pech de 1'Azé (Bordes 1955), but in a
poorly made and atypical form. The southern British M.A.T. sites seem to
be related to the earlier (type A) variant of the M.A.T. which provides
additional evidence for a date preceding the Wurm 1/2 interstadial,

There are a number of parallels between the southern English sites
and the Balve L and Karstein groups of the Central BEuropean M.A.T. described
by Bosinski (1960),  The natural backed knives, single comvex racloirs and
large unretouched Levallois flakes appear in the later, Balve L4, group,
thought to date to ' a temperate oscillation at the end of the early Wurn®
(Bosinski 1960), although the long blades with irregular patchy retouch
and small thick handaxes are more common in the earlier, Karstein, group,
probebly dating from Wurm 1. The Achenheim 4 sites, typologically between
Karstein and Balve 4, also yielded implements which are in many ways similar

to the British material, although better refined. In Germany there is a
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definite cultural overlap between the Micoquian and the early M.A4.T., a
suggestion which has already been mede for southern England (p. 8] ). These
typological parallels seem to support the theory that the southern English
ind;%tries predate the Wurm 1/2 interstadial.

The presence of the bout Qﬂupé handaxe, which is made on the Continent
early in the Wurm, the swrvival of the tradition of making pointed handaxes
and the possible admixture of Micoquian forms 211 tend to suggest that the
southern British industries are likely, on typological grounds, to have

e

been made early in the Wurm, preceding the Wurm 1/2 interstadial, Confire (/”/

mation of this suggestion must now be sought from stratigraphic context

and associated faunas.,

5:2s  Stratigravhic dating of the 7.5m raised beach

The implement assemblages from Warsash and Cams are stratified within
the deposits of the 7.5m faised beach, and there are strong reasons for
correlating the observed sections at Christchurch and Great Pan Farm with
the same transgressive episode, The minor sites of Bleak Down, Holybourne
and Fishertcn, contain implements typologically related to the littoral
industries, although they are in completely different localities, on hille
tops instead of near the sea, [t is clearly important to obtain an idea
of the chronology of the 7.5m raised beach, to date its included implement
agsemblages and thus provide a basis for the chronclogy of the Mousterian
of Acheulean Tradition in southern England,

Much evidence exists for dating the formation of the 7.53 raised beach
to a period of high sea level during the Ipswichisn (Riss/MWurn) interglacial.,
The beach is found at the cave site of La Cotte de St, Brelade at a height
of 8m 0D, at a location unlikely to have been disturbed by local tectonic
movement, and at numerous other sites on the coasts of north wektern Europe
and the Medi@#%ﬂ?nean. Zeuner (1959), who made a comprehensive study of

the deposits, named the beach the 'Late Monastirian', and considered that
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it was Ipswichian (Riss/Wurm interglacial) in date.

The beach is dated in other parts of the world to asbout 100,00~

80,000 BP, by Th/U readings, snd-wern-atep-taoboric
Although pessimistic about some of the large scale sea level correlations
vroposed by Zeuner, West (1971) agreed that the Late Monastdrian episode
is Ipswichian in date, and that the higher, 35m beach (ApSimon and
Shackley, forthcoming) is to be correlated with the Hoxnian interglacial.
The deposits of this same Late Monastirian transgression area also
found in Normandy, where the Normannien 2 shingle beach is of this date,
This 1Lower Normamnien' beach occurs at g height approximately L-5m shove
the highest spring tides, and there is also an 'Upper Normannien' beach
some 8-3m above it., The brickearth which caps the 7.5m beach at Selsey
(England) (West and Sparks 1960) seems to be contempaary with the loess
capping the Normannien beach, with the loessic 'heads' of Wurm 1, and with
some phrases of the coombe rock in Sussex, At La Cotte de 8t. Brelade the
Late Monastirian beach is capped by Wurmian head, which contained the
Mousterian of Acheulean Tradition assemblage, Most workers regard both
the Normannien beaches as last interglacial in date, although Guilcher
(1974) discussed the case for = penultimate interglacial date for the
higher beach. Recently it was suggested that the lower beach belonged
to a Wurmian interstedial, but there is no conclusive evidence in Brittany
or Normandy to suggest high interstadial sea level during the L0,000 years,
and archaeclogical evidence from other parts of France supports a last
interglacial date, Recognition of the same transgressive phase in other
parts of the Continent, such as the Netherlands or Germany, is more
difficult, since the areas have been dowrwarped, but there seems to be some
evidence for correlation on palynological grounds, (von der Brelei 1954.),
Sindowski 1958)., West and Sparks comment that the central part of the
¥nglish Channel seems to have been relatively stable during the Ipswichian
80 that there is no difficulty in carrelating the British and Normandy

EXDOSUres,
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West and Sparks (1960) describe occurrences of the 7.5m beach in the
Solent area, introducing the important point that most of the localities
where the beach has been recognised are not near its former shore line,
which is to be found at Black Rock, Brighton., Smith (ﬁ?ﬁé% recorded a
maximum elevation of 38' (D for the top of the shingle of the beach at this
site, and 29.5' D for its base, West considers that the maximum height
of wave action during the formation of the beach was probably 40'0D, about
4' above the high spring tide level, This gives a mean sea level for the
beach of 25' (7.5m) (D, which isyin agreement with the figures arrived at
by Zeuner (1959), The i&eazgzzjgig;ard by Bverard (1954) that the reduced
‘fetch' in the Solent may have been responsible for marine resorting of
gravels moved down by solifluction into a pseudo raised beach which may
account for some of the anomalies noted in the composition of the beach
gravels at Warsash., The varied tidal corditions and the fact that the
same portion of the raised beach is not exposed at every site also accounts
for minor discrepancies in height.,

During the first half of the Ipswichian, in the mixed-osk ZONe,
brackish water indications in the flora at Ilford (West et al 196)) suggest
that the sea had reached a2 maximum of roughly Lm gbove (D at that date,

The rock platforms and cliffs described by Charlesworth (1957, p. ?251),
and the possible tidal laminations at Little Thurrock and Purfleet (Hollin
1974) are a result of this transgression. By the middle of the inter-
glacial, deposits at 1m at Trafalger Square (Franks 1960) suggest that the
sea had fallen away from its early maximum, but in the second half of the
interglacial aggredation occurred in the Thames estuary to about +5m at
West Thurrock and +8m at Aveley, This aggredation is probably related to
the raised beach deposits occurring at 7.5m OD in the south of England,
including those described in this study. Hodgson (1964) argues against
the 17m sea level being represented in the area and Hollin (1974) considers

that the March gravels (Baden Powell 1934) and the 17m beach of Portland and



Bembridge (Arkell 194.7), form part of the same trangression. This is as
yet uneconfirmed by archaeological evidence,

On the eastern seaboard of North America, especially in Bermuda and
south Carolina, there is a series of deposits which have been attributed
to a last interglacial still-stend of +16m, which may have occurred late
in the periocd (Hollin 1972), However it is conceivable that this may be
of much earlier date, perhaps Hoxpian or even,zﬁfhi Wolstonian. It is
therefore possible that the sea may have risen to above the hedght indicated
by the 7.5m beach in the last interglacial, possibly achieving a height of
17m towgrds the extreme end of the episcde, However if this is so it is
verhaps surprising that fragments of the 17m beach are not more common,
Hodgson (1964) could find no trace of such deposits in Sussex, in an area
where the 7,5m beach is well exposed, and if the 17m transgression were to
postdate the 7,5m sea level rise it is difficult to explain why the earlier
deposits were not severely denuded. Little arehaeological material cen be
traced from the 17m beach, and that surviving includes Acheulean hardaxes,

It is clear, therefore, that there are ample grounds for assigning the
formation of the 7.5m raised beach to the last (Ipswichian) interglacial.,
Evidence points to this transgression as having been rather late in the
interglacial, although a sea level of nearly the same height may have
already been reached near the beginning, the sea subsequently falling again.
It is difficult to determine the exact relationship of the 7.5m and 17m
transgressions, as opinion is divided not only on whether the latter level
is actually a distinct phase, but also on whether it belengs to the perulte
imate or final interglacial. West and Sparks (1960) discuss palynological
evidence associated with the 7.5m transgression, and it seems difficult to
envisage a higher sea level succeeding the Late Monastirian one. The
capping materials of head and other solifluxion deposits, attributable to
Wurm (Devensian) 1 make it most unlikely that the 7.5m beach could have been

formed after the Ipswichian,
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5s3. Dating of the Mousterian of Acheulean Tradition Industries

from their faunal associations

Bxamination of the genmeral correlstion table (Table 6 ) will show that
the faunas definitely associated with the M.A.T. industries in Britain have
a number of points in common. Those from Kents Cavern and Oldbury are both
alike, as are the faunas recovered from Fisherton and Oldbury. The occurr-
ence of égg&gég at La Cotte de St, Brelade is interesting, as it is found
in the Middle Pleistocene (Wekewenisn) faunas of Greys and Ylford in the
Thames valley, which are associated with Levallois industries of Ipswichian
date, and it then disavpears from the faunal record until the THgtham
horizon (MaretX™ |91p) .

Mellars (1971) notes that the faunas associsted with the typical M.A.T.
horizons of Perigord consist of bovids or red deer, but at La Cotte rein-
deer is as important as auré;h§ and the indications are of very cold
conditions, This is supported by a eonsideration of the position of the
La Cotte cave, and the fact that it would only be accessible to man and 4o
the larger mammals at periods when sea level was substantially lower than
at the present tine.,

The other M.A.T. faunas are also generally cold in type, but with a
sufficient admixture of more thermophilous animals to ensble a mixed, steppe
tundra with woodland type of enviromment to be postulated, rather than a
strictly arctic biotype which would be associated with a full glacial
veriod, It would be true to say that both Kents Cavern and Olébury have
Taunas which could fit into an enviromment at the transition between glacial
and interglacial corditions, evidence from the first site pointing to a date
seen af'ter the beginning of the Wurm, and from the latter to a date connected
with the Wurm 1/2 (Brefup) interstadial.

The fauna from Fisherton (p.I4§) is complex, and it is interesting to
mmetmmimemwlmmaiMMWﬁetMBm@@ofcmﬁﬁﬁmmgmmmntattm:mmmme

end of the Ipswichian, extending into the cold Pinus zone (h-i) (Eveans 172 .
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The mammalian fauna principally consists of animals adapted to cool tundra
but includes some 'steppe! forms. A date at the end o the Ipswichian for
Fisherton would be in excellent agreement with the Ipswichian date postul-
ated for the industries associated with the 7« 5m beach, Kents Cavern and
the Hyaena Den seem to have been occupied during the Wurm 1, not actually
at the glacial maximum, which would accord well with the evidence of the
implements, It seems reasonable to postulate a later date for Oldbury,
probably related to the Wurm 1/2 interglacial interstadial, the M.A.T.
industry from that site being later in the seriation trend of Collins (1970)

than the assenmblages from the 7.5m beach,

5e4  General Chromology and Conclusion

The inclusion of the Mousterian of Acheulean Tradition industries
within deposits stratigraphically dated to the late Ipswichian indicates
that the M.A.T. tradition in Britain began earlier than was generally
supposed. Fig, (I8 ) illustrates the merkedly littoral distribution of
the sites, which is paralleled to s lesser extent on the Continent. The
occurrence of typologically related material away from the coast may indicsate
that the makers of the industry had a hunting range extending into upland
areas, the limits of which are marked by the distribution of stray bout
QQupg axes, It would, however, be unreasonable to vlace too great an
epphasis on this litfmral distribution, since the chances of an industry
surviving within the deposits of a raised beach are considerably greater
than if the same industry had been scattered on the downlands, which have
been subjected to almost continuous ploughing for the last four thousand
years,

At La Cotte de St. Brelade (Jersey) the Mousterian of Acheulan Tradition
must post date the Ipswichian, since the industry is stratified above the
deposits of the 7,5m beach, within "hesd!® dating to Wurm 1., There appears
to have been a cultural hiatus on the island between the Acheulean industries

I
of Ryssian times end the Mousterian of the Wurm, probably attributable to
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the higher sea levels of the Ipswichian, The re-cccupation of the island

during a period of low sea level during the Wurm would mean that the

Mousterian of Acheulean Tradition industry of La Cotte is later in date than

‘thasa mainland industries associated with the 7.5m beach., Tt is interesting
to note that the La Cotte M.A.T. is the only British Mousterian assemblage
actually associated with the remains of Homo sapiens neanderthselensis

(McBurney 1971).  Zeuner (1959) states that there is evidence of a low sea,

level (to ~70m(D) during Wurm 1, and to -30m(D in Wurm 3. The Wurm 2

veriod does not, however, seem to have been so cold, so that by the

eustatic theory the amount of water locked up in the ice caps would not

HYave been so great, and the fall in sea level correspondingly less intense,

Sea level seems likely to have fallen gradually at the beginning of Wurm 1,

and it would have been possible for man to have crossed to England, or to

the Channel Islands, at this pericd., The Mousterian of Acheulean Tradition
assemblages of Kents Cavern and La Cotte are probably a result of this move-
ment, However the sites associsted with the bout couﬁg axe (Collins

'Paxton' group, including the 7.5m beach industries) are Ipswichian in

date, although it is difficult to see how their makers could have reached

Pritain during the interglacial., Several hypotheg%é could be contrived

to account for the association between the Mousterian of Acheulean Tradition

irdustries with the bout coupé axe and the 7.5m (Ipswichian beach),

(a) Thet there was a land bridge between Britain and the Continent at the
time of the formation of the 7.5m beach.

(b) That the 7.5m beach post dates the Wurm 1 Low sea level,

(c) That the raised beach Mousterisn of Acheulean Tradition industries are
not truly stratified within the beach, but come from on top of it and
possibly postdate its formation.

(d) That there was a period of low sea level during the Ipswichian which
had the effect of temporarily exposing part of the Continental shelf

end enabling hunters to cross over to Britain.



17

(¢) That the M.A.T. veriant present in the 7.5m beach is an 'in situ®
development of the Acheulean, and unrelated to the Continental M.A.T.

(f) That the makers of the M.A.T, industry had boats.

There is certainly no evidence for the presence of a land bridge
between Britain the Continent at the time of the formation of the beach,
which is found at both sides of the English Chennel. The dimensions of
the Channel in Ipswichien times were similar to those which it reached
during the post glacial, Nor is there any evidence to suggest that the
makers of the industry might have had seaworthy boats, but this is always
a remote possibility,

Several authorities (p.l¢8) have refuted the suggestion that the 7.5m
beach was formed during the Wurm 1/2 interstadial, The 3m beach, Zeuner's
"Bpi-Monastirian' is manifestly younger than the period of solifluxion which
followed the deposition of the 7.5m (Late Monastirian) beach at Bibraltar,
and was presumably formed during the high sea level of the Wurm 1/2 inter-
stadial, This 3m sea level was, however, attained again during the posgte
glacial,

No evidence exists to support the contention that the M.A.T. industries
are not truly stratified within the 7.%5m beach. As far as the writer ié
aware there are no Mousterian artifscts reliably associated with the deposits
of 'brickearth' and'head' which cap the beach on the mainland, although
they certainly occcur on Jersey. Every indication from relisble suthorities
(e.g. Evans |1€72) and from personal finds supports the inclusion of the
artifacts within the beach deposits. Much of the material is very fresh
and it is therefore unlikely that it was incorporated at the earliest stages
of the beach formation, since this would have caused heavy marine sbrasion.
It is possible that the implements were dropped on the beach during the
latest stages of its formation, perhaps even after the sea level had begun
to recede, but there is no stratigraphic evidence to suppert this. Certainly
the low degree of abrasion seen on the artifacts indicates that they received

little rolling whilst actually contained in the matrix deposits.



Tt is quite possible, and indeed likely, that there were several brief
cold periods within the Ipswichian interglacisal, and one at least is
definitely recorded with an age of about 89,000 BP in the Camp Qemtn;i
Greenland ice core (Johnsen et al 1972), There is tentative evidence for
this cold period from the f£illing of the Alveston bone fissure (Gloucester-
shire), where a brief period of scree formation might date from this tine
(Taylor and Shackley 1973, Apvendix). Since the 7.5m beach is elsewhere
dated to 80,000 BP (Emeliani 1964) it is possible that the makers of the
industry could have crossed to Britain during this brief cold period., This
same episocde could have been responsible for the low level deposits at
the Trafalgar Square site, and it certainly seems to have preéeded the sesg
level rise léading to the deposition of the 7.5m beach (Hollin 1974).

The industries stratified within the beach, and those typologically
associated with them are thus likely to represent a development of the tool
meking traditions brought to Britain by hunters coming from the Continent
during this pericd. This would account both for the atypical nature of the
assemblages and the presence of Macoquian and Final Acheulean forms, since
it is reasonable to suppose that southern EBngland alreasdy supported a small
population of hunters still using the earlier tool forms., This cultural
overlap has already been suggested for some of the north Buropesn sites.
The relationships between the British assemblages and their Continental
equivalents are close enough to dismiss the hypothesis that the British
material could represent an 'in situ' development of the Late Acheulean,

The earlier variety of M.A.T., with the bout ceuﬁé'handaxe, ceased being
made in France at some time during the Wurm., The Mousterian industries
included in the first weathering horizons of the loess (Younger loess 1/2,
corresponding to Wurm 1/2 interstadial) appear to be a poor variety of
Typical Mousterian, They never include bout caupg,hanﬁaxas, and handarxes
of any form are rare and poorly made. It is therefore unlikely that the

British Mousterian of Acheulean Tradition could postdate the Wurm 1/2 of
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of the first Devensian interstadisl.

Bordes (1959) suggested that during the periods of loess depesition
the areas were unlikely to be heavily inhabited, It is interesting to
note that the implement assenblages from the Jloess sequence come prince
ipally from the extreme base (as at Le Tillet) where the climate would have
been milder, or from the weathering horizons. Britain and north France
could not have been 6ccupied intensively during Wurm 1 (Mellars 1971)
although the Mousterian industry stratified within 'head? deposits at La
Cotte indicate at least the sporadic presence of hunting groups,

During the Wurm 1 the handaxe making Mousterian tradition survives to
the south, #ather than the north, of the classic Perigordian area, in the

Tberian Peninsula and western Africsa, The tradition re-emerges in southern

France in Wurm 2, which was warmer but climatically unstable. The faunas
associated with the British Mousterian of Acheulean Tradition do not
indicate full glacial conditions, and frequently have a strong ‘steppe!
component, This suggests that they come from just befare, or just after,
the maximum cold,

Collins (1970) considers that the site of Oldbury is late in the
British Mousterian of Acheulean Tradition, probably near the first Devensisn
interstadial (W@rﬁ 1/2).  This would account for the mixture of biotypes
observed in the fauna, which include some forest-dwelling mammals, The
faunas of Kents Cavern and the Hyaena Den seem to belong to the beginning
of the Devensian, suggesting that these sites are earlier than Oldbury, but
later than the 7.5m beach assembl ages, The scatter of bout cou@g axes ard
isolated sites seems to date to early Devensian times, before the first
interstadial (Wurm 1/2). Since the bout coggg axe is found in the 7.5m
beach industries the stray finds seem more likely to have been made towards
the beginning of the Devensian rather than the ehd. It has already been
suggested that the site of Fisherton, which includes bout Qouﬁg axes, dates

to the extreme end of the Ipswichian or the very beginning of the Devensian,
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which indicates that the makers of the coastal Mousterian of Acheulean
Tradition industries were already hunting some distence away from the
coast, It seems likaiy that the Mousterian of Acheulean Tradition
industries of southern England mey have been made over a cultural period
of quite long duration, lasting from the end of the Ipswichisn until the
first Devensian interstadial (Wurm 1/2). The Mousterian of Acheulean
Tradition industries associated with the 7.5m beach form the first group
of a culture tradition which represents a development of the final Acheulean.
The makers of this industry probebly first arrived in Britain during a
period of low sea level during the Ipswichian, and either swrvived or
sporadically returned during the esrly part of the succeeding Devensian

glaciation,.
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