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P^UIjTy OP AEKTS 

ARCHAEOLOGY 

Doctor of Philosophy 

A STUDY OP THE MOUSTBRIAN OP AGHBULRAN TRADITION INDUSTRIES OP 
SOUTHERN ENGLAND 

by Myra Lesley Shackley 

This study identifies and describes a series of new Mousterian of 
Acheulean tradition sites in southern England, many of which are asson-
iated with the deposits of the 7.5m beach. 

All the extant Mousterian artifact finds from collections in southern 
hngland were examined, and a series of discrete assemblages of Monsterian 
of Acheulean Tradition type were identified on typological grounds. 
Where adequate documentary evidence existed these were accurately #roven-
anced, thus trebling the number of recognised British Mousterian of 
Acheulean Tradition sites. The assemblages were then compared with type 
sites such as Oldbury and Kents Cavern, and with Continental examples. " 
An attempt was oede 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 sediments enabled their depositional 
environment to be determined, and showed that several of the sites, 
notably Cams, Warsash and Stone, consisted of fragments of deposits 
reAa^ed to the 7.5m raised beach. Others, including Great Pan Parm and 
Ohristchurch, had a more tenuous association with the same beach. 

Experimental work was carried out on the abrasion of flint implements, 
permitting the characterisation of the type and relative degree of abrasion 
received by each artifact in an assemblage. An 'abrasion index' imas 
proposed and conclusions drawn concerning the unity and status of each 
assemblage and the precise relationshina between the matrix deposits and 

artifacts. 

1 T^fs hitherto unknown association between the Mousterian of Acheulean 
tradition 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 iDswichian interglacial 
and the first Devensian interstadia]. 
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Section 1. 

Methodology (Sedimente) 



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 manner not previously 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 obviously 

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 vdiich result in implement concen-

trations are of the greatest intrinsic interest, and it ia important to 

distinguish between them and thus to determine the archaeological value 

of the assemblages. 

The exploration of these sets of relationships required the develop-

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 made 

requiring a series of decisions on the relative suitability of various 

methods and techniques. Original work on sedimentology was principally 

concentrated on the development and improvement of laboratory analytical 

techniques, and with the development and modification of counter storage 

and data-manipulation facilities. Much attention weis devoted to grain 

size analysis, since this was the method likely to yield the greatest 

information about depositional environment, and a confirmatica of the 

conclusions thus obtained was sought by other methods, such as thin-

sectioning or scanning electron microscopy. It was hoped to obtain 

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 relationship between 

sedimentary context and implement concentrationa is of necessity a ccx^lex 

one, and is manifested particularly clearly in the case of abraded arti-

facts. The old verbal methods of describing abrasion were felt to be 

inaccurate, and a new * abrasion index' was developed on the basis of 

experimental work and the measurement of implements from knovm sedimentary 

contexts* The experiments involved the manufacture of new in^lements and 

their subsequent abrasion under a variety of pseudo-natural conditions, 

using different types of sediments as abraaives. The abrasive effects 

of particular sediments could therefore be examined, and notes made on 

wear variations resulting from differences in abrasion time, texture of 

the abrasive, quantity of fluid present and the hardness of the inclement 

being abraded* This basic work was then applied to in^lements from knotm 

sedimentary contexts, often from well documented archaeological assemblages, 

before being used on the inclement associations here considered. 

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 aM affinities of the industries, to help in establishing their 

chronology. The site context had also to be considered, and, in the case 

of raised beach segments, the geomorphology of the deposit. 



THE SBDIMEMTS 

1.1 Pield, recording 

Much information ootild be recovered from careful field description 

of the sediments, which saved wasteful use of laboratory time. In this 

case stanaaird 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. S* ). 

It was neither possible nor desirable to record all the aspects of 

the sedimentology 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 manuals 

have been produced for standardising field notes, the most useful being 

that i^lished by the Soil Survey of Great Britain, (if6^), soon to be 

3upei;0^ed by a new 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 incltgied the precise position of the site and 

exposures, grid reference^j^eight above sea level^ and locality, together 

with the date, feature and stratum numbers and detailed information about 

the sti^cture 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 knopn) and a description 

of their texture. 

1.11 Texture 

Field description of sediment texture was made quantitatively using 

a verbal scale based on the 'feel* of the sample^ (Avery, 19%), azid the 
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coherence and cementation of the aedimenta was alao noted. IPhe cement-

ation IS a meaaure of the degree with which the grains have been chemically 

bound together by some aubstance other than clay minerals, common cements 

being calcium carbonate, silica and iron oxide. 

1.12 Colour 

Variations in natural sediment colour are often extren^ly significant, 

and may be a valuable aid to description (Commall, 1956). Colour was 

described by using a standard soil colour chart, namely the Munaell system 

of soil colour notation. The use of such a chart eliminated the subjective 

ambiguous verbal colour descriptions often used, such as 'light brovm', 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 colour chips on 

the chart, and reading the notation of the chip nearest in colour to the 

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

1.1^ Infcrmation 8tarao;e 

Information obtained from field description and the analyses described 

below was stared in Southampton University's ICL 190? computer on magnetic 

tape transferred from punched card input. This system had an advantage 

over the conventional card index in its permanence, but could be used solely 

for verbal or numeric data. Current trends in computer graphics make the 

storage of diagrams, plans and charts a possibility for the future. 

Computerised information storage systems are already widely used in geology 
h 

and information sciences (Shackley I97jĵ . The storage of data within the 

co:^uter means that it was available for data manipulations, such as the 

calculation 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 

system (rfilcock 1974-)* This was used for a pilot scheme during the 1973 

excavation season at the Iron ̂ e hillfort of Danebuiy (Stockbridge, 



Hampshire) to record the distribution and sedimentation of the numerous 

chalk-cut pits wMch occur on the site, ard vAiich contained at least 

^ archaeological ma.terial« The pit fills were recoorded directly 

onto ccxnputer coding sheets, and other Information of environmental mv) 

archaeological significance was added later from laboratory analyses. The 

RLUTARCH handling aM retrieval system, based on Boolean algebra, proved 

extremely successful, and field recording at the site during future seasons 

will use the system for all ezcavation records. (Wilcock and Shackley 19%, 

Shackley 1$?^ #pe«aa*). 

The iaea of combining field records and laboratoiy 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 criteria were not sufficiently staz^ardised. This would not, of 

course, arise in the case of a normal archaeological excavation, and the 

increased use cf such systems is to be encouraged. 

1.21 S( 

^ 1 the laboratory work relied heavily upon reasoned, accurate, 

sampling. It was obviously impossible to analyse the whole of a stratum, 

and a comparatively small portion of it had therefore to be used as a 

sample, the problem being to make this fraction representative of the 

whole^ (Rootenberg 196(|.). A proper sample is one taken from a peculation 

in such a way that statistical theory is applicable, (Binford I964., 

Heitzer 1959, Gowgill I964.) and in addition the size of the sample needs 

to be large enough to permit satisfajctoiy conclusions about the problem 

being studied. The random sample is one that is taken without bias on 

the part of the operator. It is possible to eliminate conscious bieis, 

which manifests itself, for example, in taking a sample only from the most 



accessible part of the section^ or choosing a portion which does not contain 

inconveniently large pebbles. Unconacious bias can only be eliminated if 

a proper sampling plan is used, (Oochran 1963), and for this project such 

precautions 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 laboratory time, and 

ensured that the sample 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 flzed volume 

from within a relatively small area of an exposure, a 'channel' sample taken 

Arom an elongated strip extended into the interior of the section, and a 

seories of stratified samples. The size of the san^le was directly 'prop-

ortional to the coarseness of the material and to the tests required* Table 

( I ) lists the minimtm required sample weights for different perticle 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 5mm 

a sample of standard size (generally 1 kg) was taken, but for very fine 

material such as clay a much smaller sample was required. If tests in 

addition to a particle size analysis were planned then the original sample 

size was larger. If necessary the bulk sample was split into smeller sub-

samples in the labcratory, rather than a series of smaller samples in the 

field being taken. Table ( f ) illustrates the very large sample sizes 

required from very coarse deposits, and it was often simpler to carry out 

description and analysis of such material 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 was 

'stepped'. ^ 1 faces from which samples were taken were drawn and photo-

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



Table (f Approximate sample sizes required for 
acourate particle size analvBis of ~ 

rmTniTj,i,iii.i|iMi,.L.Ui. ' . L r f m n t i w u i , j m . . iiri'-''i>uBatBaa«gn"i 

sediments. 

Particle diameter (mm.) 

64. 

50 

40 

25 

20 

12.5 

10 

5 

Minimum weight rAoinreA (kg.) 

50 

35 

15 

1 

0.5 

0.2 



vertical stratified, aeries cf samples was taken this was done starting 

from the base upwards, to avoid contamination. Samples were placed in 

thick hea?y-duty plastic bags, well sealed and labelled with the labels 

outside* OThe label on the sample bag recorded the location, number and 

reason for taking the sample, together with the site name and a grid 

reference. Further details were set out in a sacgle 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 SmPTgRS activated, which stared the data in 

the computer. A printout of a specimen page of SmFIJEBS is shown in Pig. 

( f ). Time was saved by using this method since samples tended not to 

get lost or mislaid. The 8.AMELEB8 program was directly linked to a 

program storing information from laboratory analyses (e.g. SISVETTE). 

1.22 Pretreatment 

After the samples taken had arrived at the laboratory various diff-

erent pre treatments were required before analysis could begin. These 

varied with the type, nature and size of the sample, with the type of 

analysis for idaich the aan^le was destined, with the degree of accuracy 

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 ths head 

or the laboratoiiy worksheet (Pig. ). If the initial sample was damp it 

was oven dried for several hours at 105-110°0, care being taken to note 

any colour variations in the dry sample and con^are these with the Munsell 

colour notation taken in the field. If the sample had a hi^ clay content 

then the diying temperature was lowered aM drying time extended, a 

suitable value being $0 0 for 2-^ days. This prevented heavy ' caking'. 

During drying any contamination ft-om laboratory dust was prevented, 

the actual drying was carried out on steel drying trays, laibelled with a 

spirit pen. 
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The field sample aften contained, more material than was actually 

required for an analysis, and waa therefore subdivided. This was done so 

that the original oharaoteristiog of the main sample were exactly repres-

ented in the subaample. Since bagged sediments may "become resorted 

during transport from the site, and concentrations of heai/y minerals or 

larger grains may have fcormed in the corners of the hags ire-mixing and 

splitting was generally carried 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 acme form of mechanical splitting is 

preferable and results in greatly increased accuracy. In this case use 

Ttas made of a riffle box (Shackley 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 slots 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 haa a theoretically equal chance of falling 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*2^ Disaaereeation 

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 sag^le was at 

all aggregated than the percentage of aggregates was noted, since this 

affects the particle size distribution. This was done by scattering a 

few grams of the dry sample on a filter paper and examining them under a 

low power binocular microscope with incident light, preferably at XI0 or 



Pig, (1). Sample record, sheet 

^ite Sample No. Exact loaation 

Field, reoord on seotiom/notebook 

I Sample sent "by , 
{Sample taken by 

Pretreatment done by 
Analysis done by 

LABOlATmT DESCRIPTION 

Colour 

Texture etc. 

Drying only required. 

Weight of bulk sample 

Splitting method 

Weight(8) of STjasamplefs) 

Remarks 

Date 

Includ.ed. ardhaeologiGal/arKanlc 
matter 

Reason for analysis 

Organic ma.tter removed. 

Carbonates removed. 

Iron Oxides removed 

Other pretreatment 
(specify) 

Weight of sample no, ( ) 
after pretreatment 

Particle size analysis Grain shape d.escription 

Thin section Heaivy mineral analysis 

Examination and. d.esaription 

Scanning electron microscope 

Other (specify) 

Chemical testa (specify) 

Examination of organic 
matearial 

Other (specify) 
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%20 magnification. The aggregates were noted, their sizes measured using 

a micrometer scale and their frequency calculated. A decision was taken 

in the case of each sample on whether or not to remove carbonate^ 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 jMK effective for disaggregation, and was sometimes used before a 

particle size analysis since it had no effect on the composition of the 

silt/clay fraction. 

Fine sediments were disaggregated using ultrasonics, a suspension of 

the material izi 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 test:̂  (Genrich and Bremner 1972). Prolonged 

ultrasonic treatment is an effective dispersant for the most indurated or 

consolidated sediments. 

1 '24 Removal of fine material from a bulk sample, for particle size analysis 

If the bulk sample 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 material (finer than 6̂ /LLm) was removed by 

washing through on a 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 beaker at about 50°G, ani the 

resulting powder stored in an airtight sample phial. 

1.2$ Dispersion of suspended sediments. 

De-flocculating agents wezre generally required for the particle size 

analysis of suspended sediments. The use of 'Calgon' (sodium hexametaph-

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

1.26 Removal of unwanted, constituents. 

Organic material 

This often constituted, a significant contaminant and. was therefore 

removed. It was not normally heavy enough to affect the particle size 

distribution, if this was obtained 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 particles. 

The organic material was generally removed using hydrogen peroxide, 

except where the sediments contained free manganese oxide, for example clay 

with flints, where the manganese oxide catalyses the reaction and causes 

the violent emission cf oxygen (Catt and Weir 1975)* The sample was placed 

in a large beaker and Î ^̂ EpOg was added to cover it, After a short time 

the mixture started to 'boil', giving off water vapour 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. If 

the greater part of the organic material had not been removed then the 

procedure was repeated. If the reaction was very sloiv in starting it 

could be speeded up by adding a few milliliti^s of KOE, 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 quantify of the seimple in 

a large beaker with Zgml de-ionised water and adding IC^^Ct until the effer-

vescence stopped. If the reaction was very slew gentle heat was applied. 

A high percentage of carbonate in the sediment hinders the removal of 

organic matter with hydrogen peroxide and precipitates calcium oxide if the 
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method described below for the removal of iron ozidea is carried out. 

After removing the carbonates the residue was waahed aad dried and the 

weight loss recorded. 

Removal of iron oxides 

This procedure waa often necessary if highly ferruginous sands or 

gravels were sampled, especially if their surface texture were to be 

ezamined. The sample was placed in a. beaker ivith deionised water and a 

small sheet of cylinder aluminium added. Fifteen gyams 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 I950). 

1.3 Grain characteristics 

1.31 Measurement of grain size by direct methods 

The ccmponent grains of a very coarse sediment were sized by a direct 

method, since it was impractical to transport a sufficiently large sample 

back to the laboratory. Doehring and Clausen (I967) in advocating direct 

measurement for large particles note that alternative methods, such as 

sieving, produce errors and make the definition of depoaitional environ-

ments extremely difficult. 

The technique of direct pebble measurement has been described by 

Pettijohn (19^9) and involves measuring the dimensiona of the three main 

axes of the particle, namely the long (a) axis, the short (c) axis and the 

intermediate (b) axis. This may be done very simply either in the field 

or the laboratory by the use of a graduated rule, tape and graph paper, 

or preferably by the uae 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 left free but may be constructed so that it slides along one 



of the others. IThe pebble to be meaaured. was placed, at the junction of 

the lixed. arms and the readings of the (a) and. (b) azes wei-e teiksii directly. 

It was then rotated so that the (c) axis coiild be measured, 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 Preeth (196$) utilising an overhead projector, was 

found more suitable. 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 reacned a minimum value. The method is an improvement on the 

'fixed block' described above, since the effects of parallax are eliminated. 

The results of siKih 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 (I967) recommends that the measured results of such analyses 

be transferred to the logarithmic scale (p. %<), for ease in later math-

ematical treatment. It is usual to eocpress the results as axial ratios 

rather than to leave them as simple measurements, and these ratios can then 

be plotted as graphs or histograms for inter-sample comparison. Bzcellent 

results may be obtained by comparing different populations using simple 

statistical tests such as Students t or Ohi square (p. l%l),̂ shoivn, for 

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

( P ' ) . 

1.32 Grain Shape 

The roundness or flatness of particles are significant indicators of 

deposit!onal environments, stratlgraphic horizons and certain palaeoclimatic 

conditions (e.g. Laville, 1975). They may be used to distinguish pebbles 

belonging to different populations and to determine the rate of domislope 
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movement of se&imenta. There are nimerous methods for aescrlblrig the shape 

of a grain, some of which involve comparing it with standard, charts and. 

some which rely on accurate dimensional meaawements^ or the ccmbination 

of such measurements into indices. The simplest method of describing 

grain shape is by reference to a verbal scale (e.g. 'platy' or 'columnar') 

but these descriptions are not only qualitative but also extremely sub-

jective. The t]%0ngular shape diagram of Sneed and Folk (I958) is a useful 

way of classifying pebble shape by reference to a%ial ratio measurements^ 

and it is time saving if the values have already been measured in the 

course of a direct size analysis, 

An 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 objectivitAe therefore assured. !Fhese charts generally 

refer to the two most important characteristics of grain shape, the grain 

rourdness and the grain s-phericitv. 

roundness of a grain is the relative sharpness of the grain 

corners, or the general grain surface curvature. It must be clearly 

distinguished from STDhericitv. which is best described by relating grain 

surface area to the surface area of a sphere 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 depositional history and 

final depositional environment. Numerous verbal classifications of grain 

roundness have been made, for example those of Russell ard Taylor (193?) 

and Petti john Many methods have been devised for the mathematical 

expression of roundness indices, the most widely uaed being those of 

vfentworth (1933), Oail^eux (l̂ t̂ y) and Wadell (1933), all of whom constnioted 

roundness indices baaed on various parameters measured frcm the grains. 

Powers (1958) combined the Wadell calculation with descriptive round-

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

this project is that of Erumbein (1*.1). However Griffiths (I967) has 



15 

pointed out various difficulties iiiherent in its use. Measurements were 

made either from a hand specimen or from a silhouette projected "by the 

method of Burke and ̂ breeth described above. Similar methods have 

been used for the quantification of paz"tiole sphericity, & concept that 

was lirst introduced by #adell (19^2). The visual comparator charts of 

itittehhouse are particularly useful, and have been used here, 

although they lack the mathematical sophistication of concepts like the 

working s^ericity of Wadell (1935) or the intercept sphericity of 

AiTunbein ttesults of the roundness and sphericity measurements 

are generally expressed as histograms (e.g. Pig, 5"$ ). 

1.33 Grain Surface Texture 

The surface textures of quartz sand grains generally shew character-

istics that help in determining their origin and depositional history, and 

as such provide a valuable source of information. Surface textures may 

be described either by examining the grains under a low poper light micro-

scope, or by the use of more sophisticated methods involving a scanning 

electron microscope. A combination of surface texture description and 

particle size analysis should enable the origin of a sediment to be deter-

mined with some accuracy. 

iTor the examination of sand grains under a light microscope a small 

Sample was lirsu washed with distilled water, and any required Dre— 

treaument (see p. f ) was then applied. It was generally necessary to 

remove the iron oxides, since these tended to cement the grains and (Ascure 

the surface textures. The fraction sized between 0-1)̂  (O.5-1.0mm) was 

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

microscope slide in Canada Balsam. 

Cailleux (1%^) distinguished four principal varieties of sand grains: 

1) Unworn angrular grains These are of recent origin and have been freshly 

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

ness values and appear clean and shiny under the microscope. 
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2) 1. rounded and glossy grains Cailleux considered that this type of 

surface texture indioated the action of running water, and the character-

istics are found on sand graina from marine or fluviatile deposits. The 

roundness values, measured on the Erumbein chart, tend to be rather high, 

3) Clean, well-rounded matt-aurfaced grains The surface of the grain lhas 

been dulled by wind action. The grains may occasionally be facetted but 

generally have high roundness and sphericity values. 

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

mistakable. The grains are coated with many tiny particles that give them 

a 'duaty* appearance under the microscope. The effect is produced by a 

coating of small grains of the original cement, since the gy^ina 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. ), 

In practice the distinctions are easy to make 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 m^y 

be semi-quantified by counting the number of grains of each type that are 

present, and expressing the results as percentages of the total. The 

method was especially useful for diatinguishing freshly-weathered sand 

grains, and those immediately derived from local outcrops in sediments with 

mixed sand grain populations, for example p,l&l 

!Fhe 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 Erinsley and Doornkamp 

These writers consider that it is possible to distinguish certain deposit-

ional environments from sand grain surface textures, but emphasise the 

various conditions that must be born in mind if quantAative interpretation 
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is planned. 

Their definitive variables are described, within the broad framework 

of quartz orystallography, the importance of such features as flat cleavage 

plains^ conchoidal breakage 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/Lm) 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, littoral, aeolian and other environments. In this project the 

method was uaed to provide additional evidence (or the opposite) for the 

depositional environments of certain sediments about which there was some 

doubt, for example p. ((0^). 

Table (n ) summarises the important diagenetic surface characteristics 

cf sand grains. Despite a recent paper by Brown (1973) which oasts 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 

procedures are undertaken. 

After the samples were examined under low power binocular microscope, 

and their characteristics described, th%r were prepared for the scanning 

electron microscope by being boiled with concentrated HDl for ten minutes. 

After thorou^ washing, and the removal of iron oxides or organic matter 

#iere necessary, 20 grains were selected at random, of a size less thaii 

200/*'in (2ĵ  in diameter, and cemented to the metal specimen stub. This 

stub was then coated with a thin layer of gold in a vacuum evapcrator 

(Bradley I965) and inserted into the apparatus. 

The instrument used was the Cambridge Model 84-10 'Stereoscan' which 

enabled the specimen to be 'viewed' with great clarity in three dimensions 

at magnifications from 110 to X200,000. Several specimens were generally 

examined during any one stretch at the machine, together with 'control' 

samples from kncwn depositional environments. 
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(% ). Dia#enetic surface characteristics of quartz 
sand ̂ raiaa. (after Krinsley aniDoarn^amp 1973). 

Marine, fluviatile and lacustrine environments. 

lEigh enersY (surf) 

|1) V-shaped patterns of irregular 
I orientation. 

|2) Straight or slightly aurved 
I grooves. 

2) Blocky Gonchoidal "breakage 
patterns. 

Aeolian 

TroDical desert 

1) 

2) 

5) 

Meandering ridges. 

Graded arcs. 

Ghemical or mechanical 
action giving regular pitted 
surfaces replacing the above 
features in many cases. 

4) Upturned cleavage plates and 
well rounded grains. 

Glacial 

Normal 

1) Large variations in size of 
conchoidal breakage patterns. 

2) Very high relief. 

3) Semi-paralleled and arc-
ghaped steps. Parallel 
striationa of varying length. 

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

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

6) Prismatic patterna. 

Medium and low energy 

1) 'En echelon' V-shaped indent-
ations at low energy. As 
energy increases random 
orientated V-patterns replace 
them. 

Coastal dune 

1) Meandering ridges. 

2) Graded arcs. 

3) ̂ Disc-shaped depressions. 

Glacio-fluvial 

1) Rounding of the normal 
glacial patterns. 



1.4 Chemical tests 

Little use was made in this atudy of the chemical properties of 

sediments^ since it was felt that, on the whole^ the problems posed, could 

best be siiswered by physical analyses, such as obtaining particle size 

distributions. However on several occasions simple qualitative chemical 

tests were employed, and it was often necessary to measure the pH of a 

sample. The majority of sediments have values between 5-9, although the 

scale ranges from 0-14-* Various chemical processes in the sediment 

determine and influence the pH value, as do the mineral constituents and 

moisture status. 

In this sti^y pH measurements were made using an electronic pE meter 

(the Pye-Unicam 293 portable 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 ( considers that field pH 

measurement is the most valid method, since the pR cf a sediment varies 

with the amount of preparation, and with factors such as the moisture 

content, the amount of drying done during preparation, the content of 

soluble salts and the amount of grinding. The mere dilute the sediment 

suspension the higher the pH value, and some degree of staMardisation in 

preparing samples for a pE tests was therefcre aimed at. The meter 

measures 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 griniing and not allcmred 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 immeirsing 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 arganic carbon 
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could, be detected, by visual examination of a sample und.er a binocular micro-

scope, and. it was thought unnecessazy to measure it quantitatively, although 
biij 

this could, have been d.one by the methodjs of \slk«r (iff^v^vanMoort and. 

d.eVries (1970)» presence or absence of carbonates in a sediment was 

occasionally impoi-tant and. routine tests with hydrochloric acid were mad.e 

on all fine grained material such as the 'brickearths' (p. 7? ), 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 fl-om a sediment using 

hydrochloric acid for particle size analysis. 

Humus and other substances 

The presence of humus in a sediment was detected by boiling a small 

sample with sodium hydroxide, Tdien it produces a brcmm precipitate. This 

test was sometimes useful in establishing the nature of an uiiknown brown 

colouration, but again quantitative 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 'prussiaji blue' precipitate was 

obtained* Manganese was detected by fusing some cf the dry sample with 

excess sodium carbonate, and extracting the melt with dilute sulphuric acid. 

The purple colour of sodium permanganate indicated the presence of the 

metal radicle. 

1.5 Preparation and examination of thin sections 

An initial examination of the sediments was carried out ui^er 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. 10^). 

?or a more sophisticated analysis, perhaps involving particle shape 

quantification, or if the fabric or micromorpiholqgy of the sediment were 
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to be examined, it was necessary either to mount the grains in a loose 

slide moimt, or in a suitable motmting medium, or to consolidate a small 

portion of the sediment and cut a thin section. Loose grain mounts were 

made by the methods described above (p, ) either in a cavity slide or 

with the grains held by Canada 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 griniing. In this 

stiJidy 'Oarbowaz' (polyethylene glycol) was used, since it is particularly 

suitable for slightly moist sedimentŝ  and after the io^egnated sample had 

dried it was cemented to a microBcope slide with 'Araldite'. 

The interpretation of thin sections of archaeological sediments has 

been recently discussed by Catt ajid 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 veiy fine 

particles, ai:d these are apparent in thin section. Eubiena (1?$^ 1963, 

1970) and Dalrymple (1958) quote examples of the micromorphological exam-

ination of buried soils, using thin sections 85 aids to reconstructing 

past environmental conditions, and Jamagne (19^) discusses the inter-

pretation of soil thin sections as pala^oclimatic indicators. In this 

study the manufacture and examination cf thin sections has been used as an 

aid to the characterisation of various 'brickearths' (p. 7^ ), together 

with particle size analyses and various chemical tests. 

1.6 Particle size analysis 

Completing the particle size analysis of a sediment is without doubt 

the most useful way of obtaining detailed information about its character 

isticB, and of describing them. Accurate congiletion of such analyses 

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 deposits, stratigraphic units or sediments that ha:ve 

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, sea), the process of deposition (for example 

suspension or saltation) and the environment of deposition (for exac^le 

beach, flood plain, dune). In some cases diagenetic factors Tdiich have 

affected the sediments in situ cazi also be detected. Pai^icle 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 loarticle 'size' 

Allmsthods of measuring particle size are empirical, because 'size' 

cannot be defined except for geometrically simple shapes, and even for them 

the chosen analytical method influences the results. Studies cf size 

distributions usually relat^the 'size' of the particles being studied to 

an equivalent spherical diameter, or dimension, i.e. to the diameter of a 

spherical pai-ticle whose volume is equal to that of the particle whose size 

is being measured, (Rosen and Rulbert 1970). 

A 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 mineral grains are 

far from regular in form, and can be platy, needle-like or amcarphous, %.ey 

may even consist of aggregates of smaller particles, and this presents 

problems for measurement (Pietsch I968). The particle 'size' being 

measured is totally dependent on the method employed, and there is a 

significant lack of appreciation of the influence of technique over results, 

(Littlejohn I970). 

Table (") ) presents a summary of some of the most commonly-used 

definitions of particle 'size'. The relationships between certain of these 

measurements have been discussed by Heywood (1%.6), Krumbein (1935), Chayes 
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(1950) and Van der Plaa (I962). Direct comparison of results obtained 

from d.ifj.ei%nt sizing methods may not always be possible, and this presents 

a complication when the final particle size distribution cwve is drawn up. 

ihe methods oz sizing used in this study, sieving and sedimentation, measure 

two different particle 'sizes', and the combination cf results obtained will 

produce a dzstinct 'kink' in the size distribution curve. However both 

these methods produce a volume or weight/size distribution, whereas optical 

sizing generally results in a number/size distribution since individual 

particles are being measured, 

1.62 Pai-ticle size grades 

Although all the particles composing a sediment differ from each other 

only by very small size gradati ns along a continuum it is convenient to 

group them into size grades, distinguished on fairly arbitrary criteria. 

These grades refer only to the particle size of the sediment and are not in 

any way related to its mineralogical composition, Thus a 'sand' may be 

composed of particles of coal or calcite instead of the mere usual quartz, 

as long as the predominant particle size falls within the grade limits for 

sand on the classification scheme chosen. Hie distribution of particle 

sizes within a sample is often very wide, for example a cave sediment may 

contain great blocks of rock with diameters millions of times that of the 

clay particles filling their interstices. An cordinary 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 

corr-elation between the most comjnonly used being shcmm in Table ). iThe 

Udden scale, (Udden 18B8) was geometric, taking 1mm as the starting point 

and using the ratios i or 2, depending on the direction, to obtain 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 

it. The Wentworth scale is not, however, sigited to the analysis of well 

sorted deposits such as dune sand, since the grade limits are too wide. The 
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Table (3 Measurements of particle 'size' 

Method of 
meaaurement 

Lame Definition 

Sieving Sieve 
diameter 

The width of the minimum square 
aperture through which the 
particle will pass. 

Sedimentation Free falling 
diacdzer 

The diameter of a sphere having 
the same density and the sano 
free falling speed as a particle 
in a fluid of the same density 
and viscosity. 

Sedimentation 

Stokes 
diameter 

The free falling diameter in the 
laminar flow region 

Microsoopy Nominal 
sectional 
diameter 

The diameter of a circle of the 
area as the grain projection 

( %ell 1935) 

Optical statiatioal diameters: 

MieroBcqpy Martin's 
diameter 

The length of the line which 
divides the projected area of 
the grain into two equal parts 
(Martin 

MieroBcqpy 

Peret's 
diameter 

The maximum projected length of 
the grain size on a fixed line 
(Feret ) 

MieroBcqpy 

Maximum 
horizontal 
intercept 

The maximum length of a line 
parallel to a fixed direction 
limited by the contours of the 
grain (Krumbein 1935) 

Longest 
dimension 

A measured ?alup equrl to the 
maximum value oT Perot's diameter 
for each parcicOP (BroPn 1971)* 
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Table (1 Scales for particle size analysis 

0 scale Udden ontworth (I922) British Standar̂ e 

vdbbles Gobbles 

V. Coarse 

Coarse Medium 

Medium 

Pine 

Pine V. Coarse 

Coarse 

Meaium 

V. Pine 

V. Coarse 



classes may "be dlTided. 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 Wiole number or a fraction. The British Standard classification 

(̂ jritish S t a n d a r d * ) haa been widely used, but by far the best system 

is the ̂  (phi) scale of Krumbein (1$%-) to which reference has already bem 

made. This is based on the fact that the clajss limits of the Udden scale 

can be expressed as powers of 2. Krumbein preferred to use the logarithm 

of the diameter (to the base 2) rather than the measured diameter, and to 

avoid negative numbers this logarithm was multiplied by -6 . Thus = 

log2 ̂  diameter (mm). The system is easily memorable and mathematically 

sound, its value is shown in the processing and interpretation of results 

(p* ). It forms the basis of nearly all recent work on particle size, 

and has the additional advantage of being standardised. A correl;j(ation 

between the ̂  values and their metric equivalents is shown in Table ( ) 

for ̂  intervals. 

1*63 Particle sizing methods 

The flow chart (fig. 3 ) illustrates the processes undertaken in this 

study which tqgether compose a complete particle size analysis. M l the 

substages, for example pretreatment, are just as important to the accuracy 

oi tne analysis as uhe actual analytical method chosen. Numerous tech-

niques for obtaining a size distribution are available, the ones used in 

this stiady being dry sieving, for the fraction co&eeer than and pipette 

sedimentation for the fine material. In addition use was made of a more 

sophisticated technique, automated electronic particle sizing, using a 

Coulter Counter, for sizing two samples of brickearth. 

1.64. Presentation of results 

In order to cktain the maximum amount of information the results of a 

particle size analysis must be presented in a suitable manner, ideally one 

which permits direct inter-sample comparison. The raw data was available 
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in tabular form, weight or volime/size diatrlbution expressed, in imits. 

ihe n_L8uogram or bar graph may be used, to show the percentage of 

grains in each size class. It has the advantage of being very single to 

construct but is unstandaî ised., The choice of class wid-ths on the 

histogram is very important. With a narrowly divid.ed. sed.iment, f w 

example one sieved at or ̂  intervals, 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 Pig. ( ̂  ) shows 

the appearance of two histograms constructed from the same set of data but 

using different class widths. The final appearance is quite different, 

ihe histogram is not a particularly good method of presenting particle size 

distributions, although in some oases its visual Impact is useful, partic-

ularly jior 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 rouMness and sphericity results, (e.g. Pig, 

An alternative method of presenting particle size results is the 

triangular diagram, wMch visually indicates the relative proportions cf 

three components in a sediment. Pig, (g" ) shows the triangular diagram 

of Polk (1954.) for sand/silt/clay mixtures. The diagrams are simple to 

construct and have been used in this stiiiy to obtain standardised sediment 

aescriptions, #iich are combined mLth calculated statistical parameters to 

obtaiii a fuller description of the samples. This has generally been done 

by computer, using the 8IBVBTTB program descidLbed on p. ). 

^ne use cf a semi—pictoi'ial 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 more sophisticated methods unsuitable. 

The writer has elsewhere pointed out the inadequacy of the form (Shackley 

1972, Appendix) and ccmpared the potential of STx:h diagrams with calculated 
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Btatiatioa. The method is particiiLarly suitable for the presentation of 

textural changes ii^cave sediments (laia Schmidt , Laville I970, 

ShacKLey 1972, 197^. In this study it was felt that the form was not 

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

istical approach was substituted. 

The construction of a cumulative frequency curve is the -preferred 

method of presenting a particle size distribution, and consists of plotting 

the grain size grades (on the ̂  scale) against the cumulative percentages 

01 the samples occurring in them. Early work was done using an arithmetic 

scale, which tended to produce S-shaped distributions, but this is now 

consiaerea to be inaccurate. The drawing cf such a curve is a necessary 

preliminary to the calculation of graphic statistics and use has been made 

here of arithmetic probability paper for greater accuracy. Since virtually 

all natural sediments will have a log normal distribution the curve for a 

unimodal sediment on this t]^ of paper will approach a strai^t line. 

After a curve has been constructed for each analysis (Pig. 6 ) 

percentile values are read off, and used to standardise the descriptions of 

the size frequency distributions. If a series of curves was to be drawn 

the semi-transparent variety of probability paper was used to help in visual 

comparison. Percentile values were obtained by drawing a line from the 

reguzĵ ed point on the horizontal (cumulative percentage) axis to intersect 

the curve, and another line at right angles from the intersection to out 

the vertical (^ unit) azis. The value was then read directly. Thus in 

Pig, ( 6 ) the median (̂ Ô t) grain diameter occurs at 1.%. Arithmetic 

probability paper permits accurate readings to 40.01^ (Polk and Ward I957) 

and expands the 'tails' cf the size distribution. 

These graphic computational techniques help in con^aring the character-

istics of two different sediments, and in identifying processes and depos-

itional environments. Many different indices have been proposed to 

describe the curves by various combinations of percentiles, the most 
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commonly used being those of Inman (1952), and Polk and Ward (I957) which 

are8ummwn.sedin ̂ aie ( S ). T^iaM^r ^sriesha^ been used in Oiia 

t̂uLLŷ  Lind i„ere calculated for each aanqple using a computer program (Pig. 

g;. The iirst step in the calculation without the program was to plot 

a curve frô a a set of values, and then to read off the percentiles required 

for a particular series of statistics. The Inclusive Graphic statistics 

of ;f'olk and gTard (1957) require the reading of the 1^, 25^, 50̂ ^ 75;̂ ^ 

and 95/ percentiles. Polk (I966) presented a comparison of the 

efficiency of the various statistics proposed by such writers as Irask 

(1930), Otto (1939) Inman (I952), Polk and Ward (195?) and Erumbein and 

Pettijohn (1938). 

Fig. ( 7 ) shows the cumulative particle size distribution of a dune 

sand deposit stratified within a series of marine terrace gravels at 

Ohristdhurch, Hampshire. Control samples of teach and dune saMs from 

modern contezts are shewn for comparison, and it can be seen that the 

cumulative curve brings out the distinctions and similarities very clearly. 

These curves have been plotbd from data obtained from a dry sieve particle 

size analysis, dividing at ̂  intervals, using a ccn^uter program 

(SIEVETIB) to perform all the calculations and to describe the curves. 

The actual printout from the analysis of the ancient dune saM is shown In 

( ^ ), run on Southampton University's IGL I907 computer. The 

program, which was used for the processing of all particle size analyses 

completed in this study, requires the data input of the weights of sediment 

retained on each sieve, and will then calculate and cujnulate weight percen-

tages. If a pipette analysis has been carried out on the finer fraction 

of a sample the variables of Stokes Law (p. 3 ^ ) are entered, and the 

particle size distribution of the suspended sediment is calculated acccord-

ing to the initial aliquot method of Creager and Sternberg ((9^3) the 

results being combined with those of the dry sieve analysis. The percentile 

values are obtained by a linear extrapolation, moment measures of the 
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Drarni on arithmetic wobability paper. 



P 1 R T I C L E S l l f analysis 
* ; H J R C M S A N D 

SIEVED USIGHT » 

P H I w e i g h t PERCENT CUM,PERCENT 

' 1 . 0 3 0 3 . 4 0 0 . , * 5 ( ' 0 . 8 5 2 
" O . S O u z . o r o 1 . 3 7 2 

D.aOO 4 . 2 . 0 1 . n S i 2 , 4 f 5 
3 . 5 0 0 7 . 6 . 0 1 . 9 l i 4 . 3 4 0 
1 . 0 0 0 : 7 , S j O 4 . 4 2 ; 8 , 7 6 1 
1 . 5 0 0 2 - 6 . 7 .n 5 6 . 85 i 6 5 . 6 1 2 
z . o n o •1 0 1 8 . 0 2 6 8 3 . 6 4 0 
2.500 j 6 . 4 , 0 U . 1 4 ; ) 7 . 7 B » 
5 . 0 0 0 6 . 8 J 0 7 1 . ) 9 . 4 9 9 
3.500 1 . 0 4 0 2 6 1 9 9 , 7 5 9 
& , a o o O . Z i f l o'. 0 7 3 9 9 . 8 3 2 

3 ? « . 1 4 0 S fcDIM£NTEo WEIGHT » 0 . O v O TOTAL WEIGHT 

p o i n t s FOUND 8V L I N E A R E X T R A P O L A T I O N 

P c R C e n t h e p h i v a l u e 

3 5 0 , 8 3 u 

. 0 
i.O 

1 i . 0 

ẑ .o 
5 . . 0 

B.,,0 
9 i . O 

0 , 8 5 8 

3.;r* 
1 . 0 6 4 

1 4 3 
363 
7 6 0 
n i 3 
4 0 1 

S E D I M E N T D E S C R I P T I O N 

G R A I N S I Z E P A R A M E T E R S 

M i D I A N G R A I N D I A M E T E R = 1 , ^ 6 3 

P a r a m e t e r l O M i f i T M e a s u r e s FOLK INMAN 
* * * * * 

MS.AM 1 . 4 2 3 1 . 4 8 0 1 . 5 3 8 

SrA* ID«RD d e v i a t i o n O . i R I 0 . 5 1 4 0 . 4 7 5 

VARIANCE 0 . 3 3 7 0 . 2 6 4 ^ ^ 2 5 

SKEWNESS - 0 . 4 l 3 0 . 2 5 4 3 . i 7 o 

U . 2 6 4 

k j h t o s i s 2 . , . 4 6 1 . 2 1 2 0 . ) 2 5 

P E R C E N T A G E S O F C O N S T I T U E N T S 

S R A I / E L = 0 . 8 5 3 S A N D = 98,,8,) M U D . f l . l 6 8 

F O L K S T E X T U R A L D E S C R I P T I O N 

S L I S H T L * G R A V E L L Y S A N D 

M 3 D E R h T E I Y S O R T E D 

l E P T O K U R T I C 

F I N E S K E W E D 

By-g. ( # ) ^ the data ft-om the 

size distribution of a sand from Christchurch. 
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distribution are calculated artd the Btatistios of Iiunan (I952) and the 

Inclusive araphio Statistics of Polk and Ward (I957) are obtained. The 

program also calculates the percentages of gravel, sand and ^mud' (silt 

and clayX in the sâ î le, and produces a textural description according to 

the criteria of Polk (1952̂ ). If the fine fraction is analysed by 
cW_ 

sedimentation the data a c c e p t e d w e i g h t s of sediment taken by 

evaporating suspensions of the sample extracted from the sedimentation 

cyliMer at ̂  or Intervals, according to Stokes Lam'. A full size 

distribution can be obtained from this program, which standardises the 

descriptions and facilitates comparisons between samples. The program can 

be linked to the initial data storage system SAMPiaS (p. ̂  ), to 

lurther programs for statistical testing of results (for example, p. iZj ), 

or a graphic display to draw the curves. The SIBVETTE program was 

compiled in the University of Southampton by Dr. D. Frederick, and modified 

by the writer, from Bark (I970), Kane and Hulbert (I963) and Pierce and 

Good (1966). Similar programs for the processing of particle size data 

are described by Schlee and Webster (l967),^Peter8en^(l969) Key and 

Treuiaui'u, (I9C6) m':! numuu ( ). 

SIBVET'fE requires the actual cumulative cuive to be drawn by harwi, if 

it IS required, unless graphic software facilities are employed. Mthoi]^ 

the curve is not strictly necessary, since the statistical parameters can 

be oDtained from linear extrapolation M-thin the computer, it is difficult 

to detect bimodality or experimental errors without it, and visual inter-

sample comparison is facilitated. 

1*^5 Inter-pretatlon of results 

The mean size parameter reflects the average size of the sediment, and 

is influenced by tne aource of supply and the agent and environment cf 

deposition. The existence of gaps in the size distributions of natural 

sediments has long been noted, and entworth (193^) remarked on the absence 

of the -1/ grade and -8^ grade in a large number cf samples. Ddden (1914) 



Table ( 5" ) Graphic ] Statistics 

Meaaurement Inman (I952) Polk and, Ward (1957) 

Mean Size 

2 

Wg = 016+0504084 

3 

Standard Deviation 

2 
2 = 084-016 + 095-05 

4 6.6 

Skewness 0 = 0164084-2(050) Ski = 0l6t0&4-2(05o) +;#95y#5 

Eiartosis ^ = 095-05 K = 095-05 

2.44 (015-025) 
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found a gap of 3^/ in the aaM fraction of aeolian sediments, aM these 

and other siiggestions have been summarised by Wolff (1̂ 64-), However 

Griffiths (1969) attributes the gaps to inefficient laboratory techniques. 

The role of the source material is fundamental in controlling the size 

distribution, especially the eventual value of the mean. (Polk 1962, Polk 

aj]d Robels 1964.) . 

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

reference to the standard deviation and skewness parameters. Several 

wikers have devised verbal limits for the parameter measurements, the most 

useiul being those of Polk and vfard f 1 n«m i n Tptii «* ̂  

Sediments consisting largely of fine sand are generally the best sorted, 

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

istic as well. Sorting becomes progressively worse for coarser or finer 

sediments ?diioh Inman (194-9) explains aa a result of fluid dynamics, 

although Polk and fard (1957) consider that it is the result of a polymodal 

source. 

It is usual to plot the parameters or statistics obtained against each 

other on two dimensional scatter diagrams (p. 8% ), to diagnose the origin 

of the sediment and to locate general trends in series of analyses (Polk 

and «fard 1957, Shackley I972). The commonly-used method of draaving circles 

around likely clusters is very inaccurate, and should be replaced by 

properly calculated correlation and regression co-efficients for the scatter 

dia^am being considered, (Moroney I95I, Shackley 1972). Plots of skewness 

against kurtosis are particularly uaeful, and Mason and Polk (I958) found 

tiiau 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 various proportions in the resulting sediment. Beach sands 

generally have negative skewness values although dune aM river sands tend 

to be positively skewed. Kurtosis values tend to be high in lagoonal silts 

but low in beach sands (p. (%-y), since the latter az^ more efficiently 
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sorted. It has been suggested, that the parameter values depend to a 

considerable extent on the amount of coarse material present, which tends 

to weight the distribution on one side, Puller (I962) noted that the 2^ 

size grade is often missing frcxn sediments deposited in shallow water 

environments, .(p, and Friedman (I96I), in discussing the negative 

skemiess of beach sands, concluded, after an analysis of over 2^0 samples, 

that it was a function of two forces of irregular strength vAiich operated 

in different airections in a beach environment, namely the coming waves 

and the backwash. The farmer 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 different sizes has been discussed by Allen (1970) and Inman (194.9), 

Numerous geological papers have been written on the interpretation cf 

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

J^ler (1962) Asaeez (l97j) and Mason and Polk (I968). Archaeological 

woTjC has included studies of cave sediments, reconstructing palaeoclimatic 

changes by fluctuations in particle size con^ositions, for example the work 

of Laville (M"?^) on French Perigordian sites, Shackley (1972, 197^ on 

English cave sites, Tankard and Schweitzer (1975) on South A^can caves, 

and Dakaris et al (I964.) on the Greek cave of Kokkinopolis, Davidson 

('973/ studied the evolution of the tell site at Sitagroi by carrying out a 

particle size analysis and measurements of the total phosphate content, 

and Cornwall (1959) described a combination of particle size analysis 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 best 

way of quantifying and describing it, and as an objective method for 

comparing individual samples, stratigraphic series and different sites. 

In this study particle size analysis was used to ccmment on and character-

ise the nature of the deposits, and to distinguish the products of 



differenu depositional environments. 

1.66 Sieve analysis 

Dry sieve analysis, used in this study to obtain the particle size 

distributions ot seoiments from is probably the most conmonly iised 

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

here oeing the American AkTM series (^TM ) # The series consists 

of a set cf sieves of different mesh apertures, the mesh in the coarser 

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

8" diameter sieves were -used, spaced at ̂  intervals and divided into nests 

of a size convenient to the sieve shaker, with a pan and lid to each nest. 

The samples were prepared by any of the methods already described, and it 

was often necessary to remove fine material and to pre-treat by removal of 

carbonates or iron oxides, Sieving was carried out on a vibratory sieve 

shaker for 10 minutes per nest, a total of 21 stves being used from to 

+4-/. Each empty sieve was weighed on an accurate balance and the weight 

recorded on the laboratory worksheet (Pig. ̂  ), to three decimal places. 

Since these weights remained constant fcr the set of sieves being used they 

were printed onto the sheet. Material coarser than -6)̂  was sized directly 

by hand (p. l3 ). The sample was poured in at the top of the coarsest 

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

nest. Each sieve was then re^eighed, the sample weight calculated and 

the sieve cleaned. Material vrhich passed the finest sieve (44-̂  was 

stored in a labelled plastic phial for sedimentation analysis, which was 

carried out if this fine fraction represented more than ̂  of the total 

sample. 

1.6? Pj^tte analysis 

Particle size analysis of the finer sediments was carried out using 

pipette sedimentation, following Stokes law, and the results combined with 

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

described above. Stokes Law, stating that 



(9 ) Recoz-d. sheet for dry sieve analysis 
Sample 

Site C rreat Pan Farm, 
%^rt, I of 
ht. 

Sample Nc ). E&#ct Location rreat Pan Farm, 
%^rt, I of 
ht. GPP/ISD 

). 
see section drawing 

Pre-treatment 
removal of iron oxi&e: 

Analyst 
3 

Date 2.1,71. 

General desoriDtion 
sand. 

Notes 

0 value Sieve weight Total weight Sediment Sediment ! Cumulative 
(gnuCl Qms.'j w e i ^ 

(gms.) 
^ a#e ^ .age 

-6 501.10 0.00 

-5'5 500.35 0.00 

-5 545.38 0.00 

-4.5 565.82 0.00 

566.5& 571.32 4.76 1.39 1.39 

-3.5 532.45 545.62 13.17 3.84 5.23 

-3 531.74 548.66 16.92 4.94 10.18 

-2.5 513.15 526.98 13.82 4.03 14.21 

-2 494.34 563.60 9.26 2.70 1(^92 

-1.5 465.48 468.76 3.28 0.95 17.87 

-1 472.12 477.76 5.64 1.64 19.52 

-0.5 454.27 462.74 8.47 2.47 22.00 

0 4#7.46 449*69 12.23 3.57 25.57 

+0.5 415.84 ws:67 20.83 ^.08 31.65 

+1 401.10 438.55 37.45 10.93 42.59 

1.5 365.77 444.39 78.62 22.96 65^56 

2 361.72 406.34 44.62 13.03 78.59 

2.5 357.33 414.47 57.%k 16,69 95.28 

3 350.63 358.74 8.71 2.54 97.83 

3.5 351.33 355.44 4.11 1.20 99.03 

4 339.67 344.25 1.58 0.46 99.49 

Pan 1 

Pan 2 

Pan 3 340.61 342.55 1.64 0.45 

(% age finer than 4^ 
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V = 2 (d.-d.^)gr^ 

where V = settling velocity (cm/sec) 

3\ &]= aenaity of the particle (gm/cm ) 

^2= density of fluid (gm/om^) 

g = grawity acceleration 

r = radius of particle (cm) 

= viscosity of fluid (poises) 

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

it. For particle size analysis it is the variable r (particle radius) 

which is required, which may he calculated from the above equation 

since V = h 
t 

mhere h = falling height (cm) 

and t = falling time (seconds) 

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

to fall through a given height in a given medium to be calculated, if the 

particles are finer than 4.50. The 'size' ofa particle being measured is 

the Stokes diameter (p.IL^), cr the diameter of a particle which falls the 

same distance as a mineral sphere in the same time, through the same meaiurn 

and at the same velocity (Muller I967). Thus if the variables are known 

then the settling velocity and the particle size may be calculated for any 

suspension of sediment. A slight problem arises if the sediment is poly-

mineralic, since the density chosen (d^) must be that of the predominant 

carticle type, but in this study a value of 2.6$ was taken, since the 

sediments were principally composed of quartz. 

The particle concentration must not be less than nor too high 

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

A maximum weight of 10-2^ grams of sediment per 1000 ml 01 fluid was used 

for pipette analysis, the lower concentration often giving more accurate 

results, (Irani and Callis I963). 



(f()) Record sheet for nipette 7813 

8AMPCB NO. LOGAIION 

tre Treatment 

Weieht sieved 

Pipette volume 

-5 CO 

Clock time 

Previous 

.oht sedimented 

8G of particles 

2.65 

Withdrawal time 

0 1 56 

(restart) 

0 3 52 

0 7 42 

0 15 0 

0 31 0 

1 1 0 

2 3 0 

NOTES 

Dispersant 

Galgon 

Temperature 

20% 

DATS 

Ovlinder volume 

1000 ml 

0 value 

4.5 

5. 

6.5 

7 

7.5 

Depth 

20 

10 

10 

10 

10 

10 

10 

10 

Wt.dish Wt.+sed Wt.sed. 
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The density ard viscosity of the sedimentation fluid varies -with 

temperatuire, so in this study the temperature of the sedimentation cylinder 

was ccgitroiled at 20°C, by the use of a water hath, and both values taken 

as "1. Atmospheric pressure waa assumed and gravity acceleration convent-

ionally taken as 980g%/cm^ The settling time of particles at fized 

temperatures and fall heights were calculated frcaa Table 6 , and the 

particle size distribution of the sediment suspended was determined by 

withdrawing samples at separate pre-arranged time inteiTals. 

The pipette apparatus used was a modified version of the Andreasen 

(Andreasen et al 192iy) connected to a vacuum pump. The method 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 larger will fall faster than the smeller. Pipette samples taken at 

constant depth will therefore contain fewer and fewer coarse particles as 

settling time increases. The first sample, or initial aliquot, will 

determine the quantity of material in suspension, if this is not ali^ady 

known. (Cbreager and Sten]berg ). This assumes total dispersion and 

instantaneous withdrawal of samples, neither of which is quite realistic 

but which do not contribute any substantial errors. Table ( 6 ) shcmrs the 

withdrawal heights and times used. Since there are large time-gaps 

between the sample withdrawals in the finer grades the apparatus could be 

left for long periods in the constant temperature waterbath. Pipette 

analysis was taken down to 8 the silt/clay bcundary, although analysis 

dovm to 11 ̂  is possible. 

The modified Aiaireasen pipette was mounted on a stand with a moveable 
2. 

rack (Pig. // ). The pipette bulb, of 25cm volume, was connected to the 

reservoir by a two-̂ ray 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 



f lu id 
reservoir 

to 
vacuum ^ 

pump 

overflow 
tube 

pipette 
iDulb ^ 

sediment 
suspension 

water 
bath 

Pig, ( H ) Diagram of the operating principal of the modified. Andreasen 

pipette. 
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Table (6 ), Particle settling times, (after Galehouse ), 

Temperature = 20°( Specific gravity of particle = 2 . 6 5 

Paarticle Withdrawal Vithdra:mal time 
size 
Tfiner 
than 0 
imits j 

depth fcm. 
below 
surface) 

Hours Minutes Seconds 

4 62.5 20 - 58 

4.5 . 2 20 - 1 56 

5 31.2 10 - 1 56 

5.5 22.1 10 - 3 52 

6 15.6 10 7 42 

6.5 11.0 10 15 

7 7.8 10 31 

7.5 5.5 10 1 1 -

8 3,9 10 2 3 

8.5 2.8 10 2̂  5 

9 1 . 9 5 10 8 10 

9.5 1.40 10 1 6 21 

10 0.98 10 32 42 -
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suspension reservoir and. outlet tube were then flushed through with water 

from the clear fluid, reseiiroi* after each reading. The pipette waa 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 vacuum tube 

joined to a tap, which could establish sufficient suction to withdraw a 

sample very fast. The errors inherent in using this type of apparatus, 

for example 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 tube, were less significant than in any other sedimentation 

method, for example using a hydrometer. The sample for analysis fas 

either obtained by splitting and pretreating a field sample of very fine 

material, and then passing it through a zyzf sieve, or else was already 

available from the fine fraction of a dry sieve analysis. It was dispersed 

with 15 ml of 10^ 'Calgon' (sodium hezametaphosphate) in distilled water, 

making a total volume of 1000 ml. The apparatus was assembled aa shown in 

(U )» 8. 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 shoi-t, 

by re-stirring with a mechanical stiirer. Timing was carried wt by 

starting a stopwatch at the same moment that stirring finished. The with-

drawal heights were calculated by carefully lowering the pipette in the 

stand until the tip just touched the surface of the suspension, the rack 

could then be moved dcwn to the appropriate withdrawal depth using the 

calibrated stand. The sedimentation cylinder was allowed to stand until 

the temperature had reached 20°C, before being placed in the water bath. 

A samples waa 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 calc-

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

emptied into an evaporating dish and the outlet tube washed through. 
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Samples were evaporated, to constant weight in a drying vabinet, and. placed 

in a d.es,̂(ĵ tciir oefoi^ weighing, jilll results were noted on the standard 

worksheet (Pig. |0 ), and. then processed using the 8IBVETTB program. 



Section 2. Methodology (implements) 
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2,1 Information collection 

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

evaluation of data on the original implement distribution az*! the present 

location cf finds. The survey of Roe (I968) was found especially useful, 

and was supplemented by other papers, such as Calkin and Green (154-9) where 

find spots were also reliably and accurately recorded. Further information 

was gathered from museum accession registers and local collectcrs, a 

fi^quent source of accurate but unpublished material. Ihe major difficulty 

encountered in trying to make a comprehensive survey of find locations was 

the lack of systematic recording, even in quite recently-assembled collec-

tions. Very often the records only describe the find of a series of 

implements frcxn an imprecise location, seldom giviî g a grid reference or 

locating the material by the use of sketch maps or sections. !jPbere were, 

hcwever, some not^le exceptions to this rule, for example the excellent 

work of Poole on the Great Pan Farm material (Poole, 1^4-), or of Black-

more on the Pishei«ton area (Blackmore,j8k7). 

Wherever an accurate reference to an implement find spot was traced 

this waa then checked on the ground, searching for extant sections or 

exposures and examining their correlation with published material. Since 

many of the implement finds came from gravel a surprisingly large number 

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 original finds were likely to have come 

from, since it was tempting to relate a vaguely-gpovenanced gproup to a 

visible section, if the evidence warranted this. Early workers oPten 

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

impossible to identify in the area today. Much detective work was needed 

in chajsing portions of the same assemblage in different museums, or in re-

constructing the position of old gravel work: here important collections 

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



41 

assemblage waa not sufficiently precise, or ?Aiere there was no visible 

section, the implements were simply described and commented, on, for example 

at Bleak Down, on the Isle of Wight (p. ). There wer^ however, 

strong reasons for connecting a less well provenanced implement group with 

a group of better provenance, the limitations of the evidence in case 

of the former being born in mind. An example of this occurs at ash, 

where the Mousterimi of Acheuelean Tradition assemblage designated'Group A' 

was TWfbk the 7.5 m beach, whereas another implement assemblage, typologic-

ally j.aentical but not so accurately provenanced, ai3d described as 'Group B' 

wag considered as part of the same general collection. This connection 

was suppartea by detailed examination, but the evidence was still not felt 

to be strong enough to permit the groups to be combined. 

^ter the literature search and preliminary fieldwork had been under-

taken sll the reported find spots were examined, and local workers inter-

vieweo. if necessary. This resulted in a series of supplementary implement 

finds from the original locations, and a great deal of additional information 

being obtained. The product was a detailed analysis of the distribution of 

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

spots oeing subdivided on the basis of their accuracy. This information 

was superimposed on geological maps (I" Drift editions), to examine the 

correlations between the distributions of inclement finds and the distrib-

ution of the drift deposits, in pai^icular between the raised beach segments 

their industries. As described above (p. I ) the 7.5m raised beach 

was selected for a more detailed study for a variety of reasons, not least 

because iu was firmly associated with a series of distinctive assemblages 

which on detailed examination proved to be Mousterian of Acheulean Tradition, 

These Mousterian industries were then studied in detail, and the results 

ccmbined 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 the assemblages were 
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often widely scattered, "between various museums, and great oare had to be 

taken when claiming related or identical find spots, which waa only done 

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

ection, Ahere the evidence for detailed provenazice was not sufficient 

the assemblage was not included in the detailed study, and this has probably 

resulted in an under-estimatlon of the numbers of artifacts from particular 

find spots. 

After the assemblages had been provenanced and identified the morph-

ology and typology of their constituents was considered, and combined with 

an examination of the natural abrasion that each artifact had received. 

2.2 General features of the assanblages 

The general features noted included a description of the raw material 

of each artifact, which waa frequently some kind of flint, but occasionally 

chert. At Great Pan Farm, where the gravels containing the implements 

consisted principally of chert, a specific type cf flint appeared to have 

been deliberately imported for the manufacture of inglements, probably for 

its acuTactive colouẑ ing aixi the fact that it was easier to work than the 

chert. The presence of large cortex areas on artifacts was also noted, 

and the Incidence and type of patination. Patination studies must be 

used with care, since percolating groundwaters do not affect each implement 

in the same way, and may result in patination inconsistencies within an 

assemblage, but in some cases it yay provide additional useful evidence. 

ithering was also noted, for example the thick cireamy-̂ hite chalky 

patina on the Holybourne ma.terial, and signs of frost cracking or 

aatzoir ĵ the crescent shaped impact craters caused by percussion in a hi^ 

energy environmeni^. The iype and degree of retouch, the use or neglect 

of the Levallois technique or other specific manufacturing 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 specific features such 

as the manufacture of all handaxes from flakes. M l these features assist 
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in establishing an.d describing the nature cf the assemblage. 

2.3 Mor-phological de script ion 

AJ. uer tae typological affinities of the implement had been described, 

and its raw materials, manufactwing technique and special features 

considered, it was then measured. The three axes (a, b and c) were 

measured either on a fixed block, or by the projector method described 

above (p. IS ) and the results expressed aa the azial ratios a/b and b/c. 

Bach implement was then weighed and its degree of abrasion quantified 

(p. ). 

j-ziis resulted in a series of standard parameters describing each 

implement, namely its weight, abrasion and axial measurements. Each 

variable thus obtained waa plotted against each of the others on bi-

variate scatter diagrams, the values for any given assemblage being shotTn 

on the same diagram. Any groupings that emerged were tested by correl-

ation aî i regression co-efficients. The mean, variance, standard error 

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

each parameter among the component parts of the assemblage, and used for 

inter-sample comparison. These numerical results were then ccmbined 

with a aescription oi the typology of the group to permit conclusions 

aDout une nature and validity cf the assemblage and sub-groups to be drawn, 

2.4 Implement abrasion 

The implement groups considered in this study came from three basic 

tjfpes of context, marine or fluviatile deposits (varying in texture from 

cobbles to fine silt), periglacial deposits such as coombe rock, or from 

other drift deposits, as for example 'brickearths* or clay^th-flints. 

me nature of tne aorasion which the implement had received was related to 

tne uype and najTdness of its raw material, its shape, and the transpcort 

and (leposiuional processes to vAnch it had been subjected. Some implements 

were recovered from matrix deposits which had c l e a r l y formed under peri-
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glacial conditions, and these typically shewed 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 rare to find 

that their ridges had been abraded, although they were often heavily cracked. 

The grinding and polishing action observed on artifacts deposited in a 

fluid medium was absent, and the implement ridges showed a maze of fine 

lines and fresh breaks attributable to frost action. The nature and type 

of abrasion which an implement receives under marine or fluviatile cond-

itions varies with the particle size distribution cf the abrasive and the 

velocity of the current responsible for transport and deposition. It 

follows, thei-efore, that a collection of artifacts recovered from fine-

grained silts are likely to be less heavily abraded than implements 

recovered from coarse cobbles, although their abrasion time and distance 

travelled might have been similar. It was often thou^t that the 

inclusion of an artifact within coarse material automatically meant that 

it had been redeposited, aj.though this does not now seem to be the cose. 

One problem presented during a consideration of implement abrasion was the 

need to develop some adequate descriptive terms, on a quantitative basis, 

and to analyse the actual processes which produced the abrasion. Ilie 

results obtained from this type of experimental approach could then be 

applied to the assemblages under discussion. 

2.^ Bxrperimental Abrasion 

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

natural abrasion (or 'wear') which an implement has received, to replace 

such loosely-employed terms as 'fresh' or 'heavily worn*. Such a proposal 

does, however, meet ?d.th a number of problems, for example the selection of 

measurable points on the implement Wiich 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 



widthB are measured, one can obtain an ind.ex of the relative amount of 

abrasion that the tooi^haa received, after its manufacture end before its 

excavation. However this relative measurement would have little meaning 

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

of the experiments described below. 

Mr. M.H. Newcomer (institute of Archaeology, London), kindly furnished 

the imriter with a series of freshly-made handaxes of Acheulean type, copied 

from specimens of different shapes found in Hampshire gravels. These hand-

axes were described using the methods of Roe (Roe, 1964), and drawn and 

photographed in the fresh state. Each was then divided into imaginary 

thirds so tnat 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 measured by placing the 

specimens under a microscope, using X 7^ magnification, Two incident 

lignts were arranged to illuminate the ridge being examined, the width of 

wnion could oe measured to within by using a calibrated eyepiece. 

Seminov (196^) recommends varioua chemical coatings to improve the optical 

properties of flint under the microscope, 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 tuablinf ratus with 

Tvater, and a known quantity of sandy ̂ Pleistocene river gravel, of measured 

particle size distribution, to act as an abrasive. The tumbling mill 

consisted of a large heavy plaatic barrel, with a rubber lining to prevent 

abiasion fiom khe sloes, fitted with a watertight lid and rotated once every 

2.35 seconds by an apparatus similar to that used for the polishing of 

gemstones. The specimen was then abraded for a total of 100 hours, ridge 

widths being measured at the same point after 0.25, 0.5, 0.75, 1,5,10,20, 

40,60,80 and 100 hours. The process was then repeated with five other 

implements of different shape, and with abraaives of different textures 

from sand to clay. 
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It is not olaijiied. tAat this a.ppai'a.tus exactly rGpro&iioes cond.iti.ons 

in a Pleiscocene river, tut the use of a tumbling mill for this ezDsriment 

waa preferred, to the dry or wet sandblasting method.8 uaed hy Euenen (I94.7).. 

to aibraae rock, oc to the revolving apparatus devised, by the same imrriter, 

(Euenen I956). The tumbling mill theoretically enables equal -«vear to be 

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

artiiaok to rotate along all its azes. Und,er natural conditions the 

abraaion rate is proportional to the relative hardness of the flint, the 

velocity of the current, the shape of the inclement and. the amount andi 

particle size d-istribution of the abrasive. This experiment therefore 

only reproduces one set oT conditiona, leaving a large number of other 

possible permutations. Its importance lies in the proof of the feasibility 

of quantifying abrasion, aM in an understanding of how an implement abrades, 

rather than in an exact duplication of river conditions. 

^g" ((7) shows the pattern of ridge width increase in two typical 

specimens, an ovate and a pointed handaze, abraded in sandy gravel. None 

of the other implements produced patterns that differed substantially from 

these, and this in itself is important as one would, perhaps, except 

greater variations in the abrasion rates of handaxes cf different types. 

j.he graphs are drawn with the ordinate on a logarithmic scale, which has 

the advantage of expanding the distribution for the first, more crucial, 

periocis. The readings for the tip and middle of the implements lie roughly 

in a straight line. (The butt end of all the specimens abrades very 

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

observed in the other zones. 

2.6 Measuring abrasion 

As expected, the ridges abraded differently in different abrading 

media, and the degree of abrasion increased with time. Different patterns 

of wear could be seen to emerge, seemingly unrelated to the quantity of 



Pig. (/6) Photomicrogrefhs of the appearance of experimentally abraded 

ridges, magaafred^xTys 

(1) Fresh ridge, average width 

(2) Appearance of stress cracks, average width 

(3) A 'braided' ridge, average width 

(4) A 'braided* ridge ground in fine clay, average width 

(5) Ridge with percussion craters, average width 8/k/m, 

(6) Heavily abraded ridge. Average width 279^Am. 
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j-luid present or the shape of the InrplAnent, but as a function of the ±y^e 

of abrasive and the length of time involved. 

^g« ( /b ; shew stages in the natural abrasion of a rid̂ ie. They 

are intended to illustrate the process and act aa standards for the term-

inology employed. ( /6'/ ) shows the appearance pf a fresh ridge in a 

photomicrograph taken at a magnification of X 75, in incident light. The 

ridge width nere averages The abrasion process consists both of 

chipping at the implement by other natural and humanly^orked nodules 

auring transport, and a slow grinding dovm of the ridge by an abrasive 

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

process is much more active soon after the beginning of the abrasion, but 

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

gravity of the nodule. Initial stages are marked by the appearance of 

stress cracks ) which then develop a 'braided' appearance, This 

braiding is the result of pebbles hitting the ridge at an acute angle^ 

stLj_iClng off microscopic flakes. The braided ridge is then ground away 

(/t ̂  y, resulting in a gradual increase of ridge width, irrespective cf the 

flaking angle of the ridge. in alternative sequence involves the rapid 

appearance of percussion craters, caused by the ingiact of a heavy %)ebble8 

(^6'^ ) but tne final product is always a smooth ridge crossed by hairline 

cracks ( Such a worn ridge reaches a width of 4.1m in heavily abraded 

specimens. The nature of the abraaion process is largely a function cf the 

abrasive, and it is possible to distinguish implements ifAiich have 

been abraded in different envirozments. 

Ii khe abrasive is fine grained, silt or clay, the relative abrasion is 

very slow, but the rounded appearance of the ridge ) is attained vei^ 

quickly. Table ( 7 ) presents a correlation of the observed ridge widths 

aj]d the commonly used verbal descriptions of abrasion. An 'abrasion index' 

value is suggested, based on these metrical criteria, facilitating easy 

quantification of results. 



SJL| aiui) uoisBJqv 
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sjy 8u!) uoisKJqv 

Fig. (17 ) Graphs showing ridge width increaae with time in experimentally 

abraded. handaaBs. 

(aj Ovate handaxe. 

(b) Pointed hardaxe. 
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Ac ter these ooservations had "been made aanA the index developed time was 

spent m an examination of well-documented implement assemblages frm known 

sedimentary contexts, and a close correlation was observed between the 

experimentally obtained wear patterns and the patterns observed on ancient 

implements, This provided stipport for the experimental results. Bach 

implement Included in the present study was then examined and measured, 

and the abrasion characteristics noted. The method proved useful in 

defining the depositions! environment of stray artifact finds, by illum-

inating the textural character of the abrasive material which must hG3« been 

present in the stream, and in distinguishing groupings within apparently 

homogeneous artifact populations. An example of its application may be 

seen in the Great Pan Farm assemblage (p. ). Abrasion results were 

generally expressed as histograms (p. <)^), or the index values were 

combined with morphological analysis in parameter scatter diagrams constructed 

for each assemblage, (p. ̂  ̂  ). 

2 .7 Typology 

Tne typological study of these assemblages initially involved the 

examination of each individual Implement, Handaxes were classified numer-

ically according to the table shown below (Table ? ), on a shape basis, 

the classification being based on those of Bcrdes and Wymer (I968) 

with subdivisions made fco? commonly-observed patterns of manufacturing 

technique, such as the tranchet sharpening blow. Choppers, picks, cores, 

retouched and unretouched fiances were also classified, aM the percentages 

01 each type of artifact computed for each assemblage. 

The Mousterian lithic indy^ies have been the subject of much recent 

quantitative work, resulting in their subdivision into the different 

Mousterian variants, the Perrasie^Quina, Denticulate arzl Tŷ iical Mousterian 

and the Mousterian of AcheurlJean Tradition. (Bcrdes 197;)̂  I96I, Mellars 196?, 

1969). The relative chronology of these variants has been discussed by 
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lueHqps (1967), and ziordea (1973)* They ere distinguished by technolog-

ical ano. typological attributes, present in different degrees within the 

variants, y&iicn are best viewed as parts of a single evolving techno— 

complex, rather than a series of distinct 8iA)-cultures. Bordes classifies 

Mousterian tool types into different variants, a system iwhich was used 

for the assemblages considered in this study, and which is shoivn below in 

Table (^ ). The system uses technological and typological attributes 

to define the 1373)68, characterising assemblages by the relative proportions 

oT implements present. 

Controversy exists at present over the significance of the various 

industries. One school of thought, following Bordes, views the industries 

as the products of different cultural traditions (Bordes 1973), with 

culture grotq)s co-existing in the same area, but having different tool 

making traditions. The second school holds the view that the different 

assemblages are the rl̂ sult of different activities, and that the tool 

assemblages themselves represent specialised activities or activity 

complexes (Binford and Binford I966, I969), 

The existence of the variant called 'Mousterian of Acheulopji Tradition* 

was first recognised by Peyrony (1930) and more closely defined by Bourgon 

("̂ 957), and Bordes (I96I). It is a stoneworking tradition related to the 

Acheulean, bearing a complex relationship to the Micoquian and Final 

Acheulean cultures. Collins (1970) considered that it is the only 

Mousterian variant significantly present in Britain. Mousterian of 

Acheulean Tradition (often abbreviated to M.A.T.) assemblages are typified 

by cordliorm handaxes, backed knives and a racloir frequency never greater 

than together with a comparatively high percentage of denticulate 

uools, ihe tradition is divided (Mellcg"3 I969) into Mousterian of 

jtcheulean Tradition Type A, (with a variable peix:entage of handaxes and 

-̂ sdOu-TS, and many denticulates) and Mousterian of Acheulean Ibradition 

Type B (with a low percentage of racloirs, many Lavallois points and backed 
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knives). All known oocurrenoes of Type B are stratigraphically later than 

-̂ ype J. or example at lie Moustier and. Pech de I'Aze in the Dctrdogne (̂ brance). 

The two siibdiviaions should b@ oonqidered as variants of a single evolving 
W ColiMg 

trad-ition̂  although Colling (I970) consider^ that the ̂ .A.T. should be 

viewed, as a seriation continuum, rather than a strictly bipartite division. 

The same mriter created a number of metrical indices for the definition of 

M.A.T. handaxeSj, including an 'elongation index' (= 100 % breadth) which 
length 

aistinguished M.A.T. hendazes from those produced by other cultures. The 

M.A.T. handajxes from Le Moustier have elongation index values of about 7^, 

Tvhilst the Acheulean implements from Hoxne (Suffolk̂  England) have values 

averaging about 6I. The boundary distinguishing the traditions would 

appe^ to fall at about 72. Aclieulemt industries earlier than the loot' 

glaoiatj.jii" are usually distinguished by the presence of straight or 
concave sided handazes, which can be described by the 'CV' index (Collins, 

1970) where CV = Eotal concave sides 

Total concave + convex + straight sides 

The CV index values for the Lower Middle gravel industries from Bamfield 

irit (bi/vanscomDe) is ̂ ,6, and Oollina (1970) considers that a value of 

below 75 is indicative of a non M.A.T. assemblage. These index values have 

been calculated fcr the Mousterian handaxes considered in this study. 

Tne British kousterian of Acheulean [["radition industries are character-

iseo. oy the presence of flat semi-cordiform handaxes known as the bout 

coupe type (Roe I968, Shackley 1$!^, Apuaî ljt ). They may be tri-

angular or D-shaped (Pig. 7^), and are always very well refined, often 

completed using a soft hammer. Collins (1970) identifies the form eg his 

'Paxton' type, which has an angular butt and strai^t or convex sides. 

.Aiven oeiore the existence of definite British Mousterian industries had been 

confirmed, the connection between the bout coup's handaxe and artifacts of 

"̂̂ Vdlloia facies nao. been realised, and itoe (1967̂  stated that 'there is 

a strong case for supposing that the distribution of bout coup'̂  handaxes 

is m&nly a reflection of the movement over open ground cf Mousterian man'. 



Unfortunately many of the bout coupe hamclaxes are stray finds, but Yihere-

ever the form is associated, with an implement assemblage that assemblage is 

Mousterian of Acheulean [Tradition. One of the first features that led to 

the assemblages being considered in this sttidy to be defined as M.A.T. was 

the plentiful occurrence of bout cou;^ axes, as well as other equally 

characteristic Mousterian tool forms. 

The bout ccu^^ form acts as a cultural and typological marker for the 

beginnings of the British Mousterian industries, and enables correlations 

to be made between the rather crude provincial variant of the tradition 

present in Britain ard the classic, better-made series occurring in Prance 

and north-western Europe. The bout cou^ provides a chronological and 

typological datum line for the arrival of Mousterian man. Smith (1926) 

and Calkin and Green (1%.$) illustrate typical forms of the implement, 

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

or slightly convex cutting edge. Occasionally a gently twisted profile 

occurs, although a straight edge is more common. 

The Mousterian industries present in Britain are poor in. comparison 

with Continental assemblages, but there are several recognisable M.A.T. 

sites, notably Oldbury (Eenlĵ  Kents Cavern (Devon) and La Cotte de St. 

Brelade (jersey). This study considers in detail the further series 

chiefly associated with the raised beach in southern England, all 

of which include bout cou^ azes.. This trebles the number of acknow-

ledged Bz-itish M.A.T. sites, and in addition recognises a number of 

occurrences of small artifact groups whose relationship to the main 

tradition is slightly more nebulous, for example Pisherton (Wiltshire) 

or BlealcDown (isle of Wight). The stratigraphy of the British M.A.T. 

cave sites is sparse and poorly developed when compared with the Contin-

ental material, and the implements are often thick, crude and 'provincial' 

in appearance. The lack of systematic early work on many of the import-

ajit assemblages has led to the loss of much material, often unpublished, 



1 Paxton 5 F i she r ton 

2 O ldbu ry 6 Holybourne 

3 Hyaena Den 7 Wars ash 

4 Kents Cavern 8 Cams 

9 C h r i s t c h u r c h 

10 Great Pan Farm 

11 Bleak Down 

1 2 La Cot te 

1 3 St. Just 

1 4 L e T i l l e t 

1 5 Balve 

0 IVIiles 1 0 0 

= bout coupe 

Fig. (/S ) Location and distribution of the sites studied., together with 

stray finds of bout coupe handazes; bout coupe distribution 

after Roe (l%kl) and Collins (1970), 
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and it was in many cases difficult to extract descriptions cf the implements 

from the original excavation reports (e.g. p. 6^ ), 

Due to the small size of the assemblages it was felt that the calc-

ulation of many cf the descriptive indices of Bordes (1972), for example 

the levallois, Quina aM backed knife indices, was not justified. The 

methods rely heavily on the construction of cumulative percentage diagrams, 

and were developed with regard to the vast Perigcrdian Mousterian 

collections. They are too sophisticated for the rather poor British 

assemblages^ and a simpler typological approach has therefore been 

laref erred. 



Table ( f ) Identification of Mouaterian implement types 

no. 

(Bcrdes 
Implement descriDtion. 

5 
6 

o 

10 
11 
-12 

14 
15 
16 

20 
21 
22 
23 

25 
26 
27 
28 

30 
31 
32 
33 

35 

38 
39 
Ij-V 

42 
43 
44* 
" W 
46 
47 
48 
49 
50 

Typical Levallois flake 
Atypical Levallois flake 
Levallois point 
Retouched Levallois point 
pseudo-Levallois point 
Mousterian point 
Elongated Levallois point 
Limaoe 
Single straight racloir 
Single convex racloir 
Sir^^^ concave racloir 
Double str^j'hk racloir 
Double str/t̂ liL/convez racloir 
Double straight/concave racloir 
Double convex racloir 
Double concave racloir 
Double convex/concave racloir 
Convergent straight racloir 
Convergent convex racloir 
Convergent concave racloir 
Offset racloir 
Straight transverse racloir 
Convex transverse racloir 
Concave tranaverse racloir 
Racloir on ventral surface 
Abrupt retouch racloir 
Racloir with thinaed back 
Racloir with bifacial retoucl 
^ternate retouch racloir 
Typical end-scraper 
Atypical end-scraper 
Typical burin 
Atypical burin 
Typical piercer 
Atypical piercer 
Typical backed knife 
At^rical backed knife 

backed knife 
Raclette 
Ttrmcated blade 
Mousterian tranchet 
Notch 
Denticulate 
Bee burinant alt. 

tnin) 
Ventrally retouched piece 
Abrupt retouched piece (l 
Alternate retouched piece (thick) 
Abrupt retouched piece (thick) 
Alternate retouched piece (thin) 
]BiPacially retouched piece 
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able (S ) contd 

51 Tayac point 
52 Notched triangular piece 

PseuAo miordburin 
5^ IBnd. notched piece 
55 Hachoir 
56 Eabot 
57 Tanged point 
58 Tanged tool 
59 Chopper 
60 Inverse chopper 
61 Ohopping tool 
62 Divers 
63 Leaf shaded bifacial tool 
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Section British Mousterian of Acheulean Tradition 

type sites. 



Introduction 

It is important firstly to consider the better known British Kouaterian 

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

typological relationships to the classic French Berigordian sites. This 

establishes a background and framework of reference for the littoral 

southern British sites under consideration. The major British M.A.T. type 

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

exception of the recent work by Collins at Oldbury, (Collins 1970j and that 

of Campbell and Sampson at Kents Cavern, (Campbell and Sampson 1971)* The 

site of La Ootte de St. Brelade is here included as M.A.T", although 

reasons are advanced for its being considered atyoical, not least because 

the bout coupe handaxe form, which characterises all the other Biritish 

M.A.T. assemblages, is apparently absent. However the site has yielded 

an artifact collection with certain typological relationships to that of 

Bleak Dcwm (p. ), and it is therefore relevant. The distribution of 

British K.A.T. sites is shown on Pig. (ff ), compiled from the writers own:, 

data ard information published by Collins (1970). The coastal distribution 

of the assemblages is most striking, azid is discussed below (p.)"7%-). 
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3.1 Rents Oavem 

The site of Kents Cavern (Pig. l8 ) in Devon weus first investigated, on 

an unsystematic basis ever fifty 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 total of 

several thousand. These come from the layer of loamy cave earth designated 

Ag, and were associated, with faunal remains. The extant industry includes 

four handaxes of bout coupe type, several racloirs, a denticulate tool and 

some flakes (Table |0). Despite the poverty of the assemblage 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 Ag loamy cave earth, in a table compiled 

fromrthe tooth-counts given by the earlier excavator, Pengelly. As can 

be seen from Table ( || ) the fauna is dominated by cave hyaena, woolly 

rhinoceros and horse. It seems to include animals 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 conditions are certainly indic-

ated, and this is confirmed by the presence of grains of the pollen of 

Salix and Juninerus 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 ((&) M.A.T. assemblage from Rents Cavem (after Campbell 

aad, Sampson 1971) 

60 

Tools Pengelly Collection Ogilvie Collection Total 

Oordjfarm and. bout 
coupe axes 4 1 5 

Burins 1 0 1 

Ami 5 2 7 

Side scrapers 5 2 7 

Saw (denticulate) 2 1 3 

End scraper 1 (frag) 1 2 

Retouched flake 
fragments 

1 0 1 

26 

Waste 

Flake 9 3 12 

Blade 2 0 2 

Snapped flake/blade 4 2 6 

Thennally fractured 
flake/blad.e 

2 2 4 

Praotured pebble 1 0 

1 

1 

25 

' ' 
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Table (If ) Fauna, from cave earth Ctotal tooth counts frcm Pengelly's 

diary, after Campbell and Sampson 1971) 

Gamivora Rodentia 

Crocuta orocuta 228 Castor fiber ? 

Felis leo spelea 16 Arvicola terrestris/ 
9 

Gulo gulo ? 
amphibius 

Mel68 meles 2 
Microtua agrestis ? 

Canis lupus 4 

Vulpes vulpes 19 
LagomoTTha 

Ursus arotoa 20 
Ochotona pusilla 

Lepus timidug 

? 

? 

Eroboscidea 

Mammuthus primigenius 17 

? = species very rare 

Peris 8 odac tvla (precise number not kncwr 

Goelodonta antiquitatis 131 

Equus germanicus 309 

Cervus/Rangifer 75 

Megaloceros giganteus 25 

Bison/Bos 7 
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).2 Olclbury 

The eattant MousterdL&n cf Acheulean Tradition series from Oldbury is 

far more extensive than that from Kents Cavern. Collins (1970) haa 

completed a series of metrical analyses of the assemblage using Bcrdes' 

methods and typology, the results of which are summarised in Table (It). 

This detailed comparative breakdcwn of the industry shows that it contains 

some 4-3 hand axes, nearly all of cordiform or bout coupe type, together with 

19 other retouched pieces and nearly $00 flakes. No cores were found. 

The handazes were measured using the elongation index (p. ) and the CV 

index (p. ) and yielded results placing the assemblage firmly within the 

M.A.P. complex. Collins attempted to quantify the presence of the bout 

coupe form 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 Mousterlan 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 ̂ nts Cavern or La Cotte, and are summarised in Table ). 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 

anjLmals 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 

absence 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 Fiaherton, desoribed belcw (p. On the whole the fauna, indioates 

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

sites, but markedly similar to the other open air site of Pisherton. ), 

Table (1% ) N.A.T. assemblage from Oldburv. combined results of the 1690 

and 1965 excavations, after Collins 1970. Without handaxes 

and flakes 

Bardes Tviae 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 4 2 6 

11 concave racloir 1 0 1 

13 straight/convex double racloirs a 0 2 
15 
18 

Convex/convex double racloirs 

6traight/eeBvex double racloirs 

1 

1 

0 
0 

1 
1 

19 concave-convex double racloirs 1 3 4 
25 ventral surface racloirs 1 0 1 

30-1 end scrapers 2 0 2 

38 natural backed knives 1 0 1 
42 notch 5 1 6 
43 denticulate 1 0 1 

45-50 retouched pieces 6 0 6 

45 
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3.3 La Ootte de 8t. Brelade 

The cave site of La Gotte de 8t. Brelade has teen incluied. 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 more in common 

with Prance 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 (Zhannel Islands and the Islê ^ 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 Moustearian industries 

of La Gotte and that of Bleak Down on the Isle of Wight have mmny features 

in common theire seems little difficulty in including the former site in this 

survey. 

The assemblages have been divided into 'Middle' and 'Lower' Moustei-ian 

by Marett ( 1̂ (6), who considers that they are very similar in wormanship, 

except that the lower bed matez-ial is slightly thicker and coarser, and that 

the Upper Bed includes some fine, thin flakes. A total of some 1$,070 

pieces has been recovered, nearly two thirds of which is retouched. 

Unfortunately the latest publication of the assemblage is that of Marett 

( 14 (k) and it has not been analysed 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 ), and 'second quality tools' 

which include'all trimmed flakes shewing some typical form, other than the 

oval or pointed flake implements of symmetrical shape' (Table ). 

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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his illustrations. It is not possible to repeat this procedure with «n 

the Marett types, hut a very tedative breakdcwn of the industry using this 

method, is shown in Table ( 13 ), for purposes of comparison. The industry 

appears to contain a number of notched and denticulate tools, varied 

racloirs and some Levallois flakes. including the category 'Mousterian 

discs' as handaxes, a diagnosis suggested by Marett's Pigs. 20-^1 , one 

arrives at a total of at least 1 % azes. These do not seem to have 

included any bout coupe forms. At least 2$0 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 to accord well with the Mousterian of Acheulean Tra&ion 

seen at Oldbury, Kents Cavern and the Hampshire coastal sites. It was 

included as M.A.T. in the Collins survey of but the lack of really 

adequate publication makes it difficult to establish its precise affinities. 

Maretts Figs. "7"? and show implements bearing a strong relation-

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

Micoquian industries (Bosinski 1961) and apparently present in oomo ef the 

industr%pa from Waraaeh (p. /(fZ. ). Mellers (I969) 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 

nor them France, first described by Commont (1912) and Bordes (1953), ̂ ere 

the M.A.T. implement forms differ markedly from those of the classic Peri-

gcordian sites. He also points out that these basal loessic industries 

contain the characteristic bout coupe handaxe type, vAiich is absent from 

La Ootte. Marett does not mention the presence of naturally-backed knives, 

another Mousterian of Aoheulean Tradition type fossil, but the seemingly 

hi^ percentage of racloirs and denticulates is again suggestive of Mous-

terian of Acheulean Tradition. However this high racloir frequenc^ can 

also occur in the Quina Moustei-ian, as can the low ratio of Levallois/non-
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Table ( ) 'First gijalitv Mousterian tools' (after Marett 

Flake implements Total = 155 

Shape Number 

Pointed. 70 

Round tipped 50 

Square tipped 33 

other 2 

155 

Size 

Length 130-140 mm 2 

120-130 1 

1 1 0 - 1 2 0 1 

1 0 0 - 1 1 0 5 

^0—100 1 2 

80—90 39 

7 0 - 8 0 38 

60-70 32 

5 0 - 6 0 2 5 

155 
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Table (*3) Mousterian in&ustriea of La Ootte de St. Erelade (from Marett/?/&), 

(types longer than 4-0 mm.) Correlation with Bard.es on basis of 
examination of Marett's text and. figs.) 

A. 

Tool Type 

Long flakes with two trimmed side edges 

Parallel sides and round ends 

Parallel sides and pointed ends 

Parallel sides and square ends 

Sub triangular with round ends 

Sub triangular with pointed ends 

B. 
Lon8 flakes with one trimmed side edge 

Straight edge with other side parallel 

Convex edge with other side parallel 

Straight edge with other side convex 

Subtriangular 

8. 
Rectangular top, three trimmed edges 

Obtusely rounded top, three trimmed 
edges 

Obtusely rounded top, two trimmed 

edges 

Rectangular top with one trimmed edge 

Both sides ringed, two trimmed 

D. 

Number 
Found 

Hollowed flakes 

Deeply indented 

Slightly indented 

Slightly indented with both sides winged 

252 

133 

#0 

1)6 

122 

703 

154. 

114 

81 

20 

369 

133 

124 

91 

39 

1 7 2 

459 

122 

115 

38 

275 

Double racloirs(type nos. 
12-17) 

Single straight raoloirs 
(type no. 9) 

Single convex racloir 
(type no. IO) 

Single straight racloir 
(type no. 9) 

- ? point 

Double racloirs 

- single racloir 

Notches (type no. 42) 
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Table (l3) contd. 

B. 
Curved flakes 

With slight curve 

With pronounced curve 

F. 

G. 

Sharpened, flakes 

'Keeled* pieces 

long 

square 

H, 
Discoidal pieces 

One face trimmed flat, other 
formed by crust 

Both faces trimmed flat 

One face trimmed flat, other 
polygonal 

L. 
Dwarf implements 

Oval and sub triangular flakes 

long flakes (some hollowed) 

Rectangular flakes 

'sharpened' flakes 

K. 
Broken Implements 

longer than 40 mm 

less than 40 mm 

TOTAL = 

48 

12 

60 

20 

113 

51 

164 

66 

55 

52 

17) 

268 

20) 

206 

78 

755 

346 

127 

473 

3,551 

? Discoid handaxes 

? some denticulates 

r 
? some burins and pincers 
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Levallois flakes vAiich is found, here, but the thick flake tools, transverse 

racloirs and. plentiful limaces of Quina. facies are absent. 

It is d.iffioult to find, an assemblage within the British M.A.T. that 

exactly parallels the one from La Cotte, since it d.oe8 not resemble those 

from CUdbury or Kents Gavem. If the aaseniblage is accepted, as M.A.T. then 

it may perhaps be related, to the small group of implaients from Bleak Dcmm 

(Hampshire, p./6^ ), which shares the absence of the bout coupe form, the 

presence of well-refined, lanceolate handaxes within a Mousterian group, 

and. a typical 'Faustkeilblatter*« This last mentioned, specimen is remark-

ably similar to that figured, by Marett (his Pig. 143) aa is his Pig. 19 to 

the Bleak Down specimen illustrated, below (Pig. ). 

The composition of the fauna from La Cotte is suimarised in Table (/6 ). 

It is composed, of animals principally which Inhabit a steppe-tundra biotype, 

the bones representing only a remnant of those which were originally recovered.. 

They seem mostly to be connected, with the activities of man (McBumey 1971). 

The occurrence of rabbit may be the result of a mis-identification of arctic 

hare (Marett ). Reindeer and. band.ed. lemming are both tundra species, 

and mammoth and. woolly rhinoceros also thrive under severe condLitions. The 

rod.ent8 and birds, especially ptarmigan, will also breed, in aarctic conditions, 

many of them being familiar in latitudes north of Scandinavia in the present 

day. No mdlusca were identified, from the site. 

3.4 Hyaena Den 

There are a number of minor sites lAiich appear to be related, to the 

British Mousterian of Icheulean Tradition, and ind.eed the general distrib-

ution of the bout coupe handaxe form may represent the range of the makers 

of the ind.ua tries (Roe 196?). At the Hyaena Den (Wookey, Somerset) 

Tratman et al, (1971) recognised, two distinct cultural layers, one of them 

a Mousterian variant, probably Mousterian of Acheulean Tradition. The 

group consisted, of only 11 implements, the composition of v&iich is shown 

below (Table jy). 
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Table (ly ) Mouateriem aasemblace from the Hvaena Den 

(after Tratman et a],, I97I). 

Type No. Deaoription 

111 Irregular discoid, handaxes 

102 Sub triangular handaxea 

Su^/triangular handaxes on flakes 127 

Sub triangular handaxea 

Su^/triangular handaxes on flakes 

132 Bout coupe 

112 Irregular ovates 

124 Large trimming flakes 

Total 

k 

1 

1 

2 

2 

11 
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The bifacial tools are small and trimmed, with fine resolved flaking, 

the bout cou^ being a perfect specimen of the type, (Tratman et al, I97I 

fig. 43.5). Typologioally 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 (I970) ihcludes the site as an M.A.T. 

variant. 

-Additional support for this assignment has been obtained from the 

recent find of another bout coupe handaxe in a stratified context, from the 

Rhinoceros Hole which closely adjoins the Hyaena Den. (l am indebted to 

Dr. B.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 Cavei-n. 

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 rhinmeoceros and horse (Table /6 ). The other large 

carnivores such as bear and lion are poorly represented, and the occurrence 

of fox and badger is thought to be intrusive. The presence of the souslik 

is interesting, since this small rodent occurs at both Oldbury and Pisherton, 

but not at Kents Cavem. 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 Europe at the end of the Ipswichian. 

At least one authority (Kurt^, I969) considers that although it was unable 

to colonise the tundra bdotype and had its main habitat in temperate 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 cold 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 dates to 

before the maximum cold of the early Deyensian. 

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 hyaena, reindeer, 'deer*, fax, horse and 

ox, possible associated with a bifaoe of Mousterian type, (Walker and 

Sutcliffe 1 9 6 8 ) , 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 rhinoceros in the latter cave could be taken as a pointer to the 

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

3*5 Typoloeioal relationahipa between recognised British 

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

It can be seen from the general correlation table (Table ) that 

the British M.A.T. industries of Oldbury, Kents Cavern etc. have many 

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 

coupe handaxes, the varied raoloir 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 Acheule&n flaking traditions than, 

is commonly realised. It is unfortunate that the lack of a really adequate 

study of the La Cotte or Kents Oavem assemblages 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. Miner sites, such as the Hyaena Den, are 

difficult to fit into the general typolqgical sequence, although the 

presence of the bout coupe aie form indicates that they are likely to be 

related. The chronological and typolqgical relationships of all the 

industries shown in Table ( 1^), and of their associated faunas, is 

discussed below (p. . 
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Table (fl ) Paunaa aasociated with British Mousterian of Achenlman Tradition 
IndustrieB 

Common name 
m 

Species name 
" W 
Pish-
erton 

13T 
Old 
bury 

Rents 
Cavern 

(3) 
La 
Cotte Den 

Carnovora 
Cave hyaena 
Cave lion 
Otter 
Glutton 
Polecat 
Weasel 
Badger 
Bear 
Wolf 
Pox 
Brown bear 
Cat 
Cave hear 

Erdbosoidea 
Straight tusked 

elephant 
Mammoth 

Perissodactvla 
Steppe rhinoceros 
Woolly rhinoceros 
Horse 
Caballine hcrse 
Wild ass 

Artiodactvla 
Rig 
Red deer 
Reindeer 
Iw%-Seer 
Muak ox 
Steppe Wisent 
Bison 
Aur&6h 
Sheep/goat 
Ox (sp.) 

Crocuta crocuta G. 
Felis leo spelea G. 
Lutra Intra 1. 
Gulo gulo L. 
Mustela putorious L. 
Mustela nivalis L. 
Meles meles L. 
Hrstia sp. 
Canis lupus L. 
Vulpes vulpes L. 
Ursus arctos L. 
Pelis catus L. 
Ursus spelea R. 

Palaeoloxodon antiquus P. 

Mammuthus primigenius B, 

Dicercrhinus hemitoechus P. 
Coelodonta antiquitatis B. 
Equus sp. 
Bquus germanicus N. 
Equus hydruntinus R. 

Steppe Pika 
Hare 
Varying hare 
Rahbit 

Rodentia 
Souslik 
Beaver 
Vole 
Ccmmon vole 
Field vole 
Tundra vole 
Snowvole 
Lemming 

Sua scrofa L. 
Cervus elaphus L. 
Megaloceros giganteus 
Rangifer tarandus B. 
Ovibus moschatus L. 
Bison priscus Bo. 
Bison minor L. 
Bos primigenius L. 
Oves/capres 
Bos sn. 

Oc^tona pusilla P. 
Lepus europeus P. 
Lepus timidus L, 
Qryctolagus cuniculus L. 

C.Citellus erythrogenoides 
Castor fiber 1. 
Arvicola terrestris/amphib. 
Microtus arvalis 
Microtus agrestis L. 
Microtua ratticeps K. 
Microtus nivalis M. 
Lemmus lemmus L. 

X 
X 

X 
X 

X 

X 
X 

X 
X 
X 
X 
X 

X 

X 

X 

X 

X 

X 

X 
X 

X 

X 

X 

X 

X 

X 

X 
X 

X 
X 

X 
X 
X 

X 

X 
X 
X 

X 

X 
X 

X 

X 
X 
X 

X 

X 

X 
X 
X 
X 

XY 
X? 

X 

X 
X 

X 
X 

X 
X 
X 
X 

X 
X 

X 
X 
X 
X 

X 
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Table (it ) contd. 

Insectivora 
Shrew 

Ohirc#tera 
Beohsteins bat 
Water bat 

Sorex araneus L. 

Aves 
Goose 
Pink footed 

goose 
Goose (unknown) 
Wild duck 
Barnacle goose 
Brent goose 
Shoveller duck 
SwallcNf 
Moorhen 
Red backed 

shrike 
Chaffinch 
Wader 
Hedge sparrow 
Dipper 
Blackbird 
Blackcock 
Ptarmigan 
Kestrel 
Peregrine 

falcon 

Myotis bechsteini Le. 
MyOtis daubentoni Le. 

Anser palustris 

Anser bra^yrhinus 

Anser sp. 
Anaa boschas 
Bernicla leucopis 
Bernicla brenta 
Spatula clypeata 
Hirundo rustica 
Gallinula chlorus 

Lanius collunio 

GringUla coelebs 

Accentor modularis 
Cinclus aquaticus 
Turdus merula 
Tetrao sp. 
Lag opus mutus 
PalCO tinnunculus 

Pal CO peregrinus 

X = present - = absent 

i 
(5) 
(6) 

X 

X 

X 
X 

X 

X? 

X 
X 

X 

X 

X 

X 
X 

X 

Names taken from Kurt^ (1969) 
Prom brickearths, (Blackmore 1(67 ) 
Prom fissures, ( if ) 
Prom Ag loamy cave earth (Campbell and Sampson^ W?/ ) 

Prom Devensisn head, (Marett, ) 
General fauna (Tratman et al,1$71) 



Section 4« Mousterian of Acheulean TracLiticm 

sites in southern England.. 
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Warsash 

Introduction 

The Varsaah area (lower Hamble River, Hampshire), consists cf a fli^t 

of gravel spreads, much dissected by extensive quarrying, which it is 

difficult to divide morphologically. This dissection, illustrated by the 

broken contours of Fig. (I?), means that the greatest care must be exer-

cised in using Ord̂ îance Survey spot-heights, which are not invariably 

measured from the original ground surface. 

The area is mapped aa Plateau gravel on all geological maps, whidh. make 

no attempt at any further subdivision (Pig. ). The gravels are much 

eroded by the tributaries of the Ramble 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-

ounced bluffs, one sloping down from the 100' contour to about 50'QD, and 

a second, very fragmentary due to quarrying, sloping from the $0' gravel 

flat to a second comparatively level area at about 25'CD, #iich occupies 

the territory between the Icwer bluff and the sea-cliffs, generally between 

15-30' high. 

In the western part of the area, twards Warsash, the cliffs are low 

and much eroded, but they attain their maximum height about halfway between 

Ttarsash and Hill Head. Pig, ( ) 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 Everard, (19%.) and 

Jarvis, (1957). 

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

of archaeological material, over $00 implements being recorded by Roe (1967) 



Pig. (11) General topography cf the Warsash area, shoeing the approximate 

position of the bluffs. 
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from the Watsaah pits alone. Most of this quarrying took place in the early 

years of this century, with the result that the magnificent museum collect-

ions are largely uncatalogued. and tend to record the find of an implement 

simply in relation to the name of the owner of the pit, 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 often 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 (192$) are difficult to relate to the modem 

relief of the area. Pew recent finds of material 'in situ' have been made, 

probably 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 and a series 

ft^m the lower levels (Rhamkley 1970 1971'}, 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 farmer 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 marine. 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. 

Accordingly three section* were examined, one at the coast, one at Chilling 

and a third at Hook, the locations being marked on Pig, ( Mf), The first 

two sections were cut into the deposits underlying the morphological 'flat', 

. , ,, ,, . T disturbed 
whilst the third was excavated in the^area at the foot of the lower bluffy 
i&mi is not described in detail. 



(/) i i — i — i — i — i — i — i — l . 

(f) o 

o 

(%o) Transverse section across the Warsash area. 



78 

Section 1 CChilliiig. SU 507060). 

Intrcduc ti cm 

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. %f ), and had a face stretching some 30' (li/8). As can be 

seen from the drawing the deposits rested confarmably on Barton sand, little 

basal disturbance being visible, and consisted mainly of featureless, im-

bedded compact shingle with varying degrees of patination. Redeposited 

pebbles originating from the underlying Tertiary beds were present in the 

general flint matrii, and tended to occur in greatest numbers tcwards 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 marine 

feature, with a lens of fine sand graded upwards into coarse cobbles (see 

Fig. %l ). The base of the gravels lay at about 2$' CD. 

The gravels and sand were capped by a reddish-tromn 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 cryoturbjW&ed 

shingle. In this case the lower 'brickearth' was more cohesive and compacted, 

and had a high iron content, evidenced by seme ferruginous mottling, whilst 

the upper 'brickearth' tended to be more porous and friable. The separ-

ating shingle showed evidence of periglacial conditions in the form of a 

small fossilised ice-wedge (Fig. ll ). 

The shinele 

Most of the sections showed medium-sized sub-angular shingle, with a 

mean diameter of about -3.0 This was very poorly sorted and lepto-

kurtic, its particle size distribution curve being shown in Fig. (%% ), 

and the descriptive parameters summarised in Table ( ) . The roundness 

and sphericity measurements are shown in Table (^^ ). The shingle had a 

mean roundness value of 3*58 and a mean sphericity of 0.74* The deposit 
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was ocoasionally 8t;)!̂ necl with iron, with pan formation in some areas. 

The particle size distribution curve cf this shingle can be seen to be 

very similar to that of the raised, beach deposit of Ghristchurch ( P i g . , 

but quite d.ifferent from the river gravels described in the third Warsash 

section at Hook, ani-Mg* 

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 leptokurtic ̂ nd 

similar to that contained in the raised beach deposits of Stone (p.fZt 
A 

The particle size distribution curve (Pig. 1%) shows the presence cf a 

small quantity of shingle (6.761̂ ), tut very little silt or clay (0.76^). 

The 'brickearth' 

Two samples of this deposit were analysed, one from above and one 

from below the shingle layer shown in Pig. (%/ ). The particle size 

distribution curves (Pig. 1%) are seen to be very similar, although the 

lower 'brickearth' is slightly finer and has a higher proportion of mud. 

The two distribution curves (Pig. 22-), 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, 

shewn in Table 6 7^, shows that the lower brickearth has a slightly 

higher mud content (11.6$^ against 10.1^), and is richer in clay minerals. 

The more friable, open sti-ucture of the upper deposit suggests the 

beginnings of soil formation, the minerals and clays of the upper (eluv-

iation) horizon being leached into the lower (gluviation) zone. Despite 

the fact that both samples consist principally of sand these do not 

resemble the weathered, sands of Ohr is tchurch. The day content may be 

due either to aolian action or to fluviatile deposition from one of the 

tributary rivers that have greatly dissected the gravel spread, farmed 
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«ur 

during a period, when the river had. mudh greater volume than̂ k̂he present 

day. 

The convoluted, and cryoturhified shingle that separates these two 

beds is clear evidence of severe, prdbetly periglacial, conditions. The 

oast of a fossil ioe-#edge seems to support this suggestion. 

Although the shingles are at first sight more angular than would be 

ezpected fron a marine deposit, this characteristic has already been 

recorded elsewhere (p. 136). The sand within the graded bedding structure 

is undoubtedly marine, and on sedimentdlogical grounds there seems to be 

mucti evidence for considering these deposits to represent the remnant of a 

raised beach. 
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Cliff section fWarsash/EIillheaa) 8U 507060 

Introduotion 

There is an excellent section of the 'raised, beach' in the olifPs 

between Chilling and. billhead., two segments of vAiich (marked, on Pig* /y ) 

are drawn in Pig. ( 2^ ). The base of this d.ep08it lies, on average, at 

8'CD, where the beach shingles rest unoonformably on Barton sand. In 

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

Section 1 

Riis section is to the west cf the face shown on Pig. ( ) , 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. g D ) 

capped by a liiick bed. showing inverted, graded bedding of sands ard shingles/ 

cobbles, and then by mere 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 Pig. ). This layer is covered by more sand, occasion-

ally laminated, possibly the remnant of fossil dunes and finally capped 

by the 'brickearth'. The -v&ole deposit greatly resembles that of Chilling, 

differing only in the relative amounts of sani and shingle. 

Section 2. 

The second section, nearer the Hill Head end of the bluff, shows the 

tqpsoil 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 1$ m. 

This type of graded bedding, and the vAiole character of the deposits. 



o 

O «(#0C3 

a G 

o czxy - 4 

' ^ Z o \ 
A (7 

•St 

cz> a 

c?0 

SO 

iO 

SsJ 

r\i 

G.° -

g % * o ] 3 # m 

C3 % o 
O Q(?co ®' 

ete a. 
'^oo 

OQ Q eg 
it 

Bomm 

i 

^ig. (23 ) Two sections through the deposits exposed in cliffs at Warsaah. 



83 

is quite typical of a marine environment of deposition, ani 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 Pig. (%3) . At the extreme eastern end of the cliff line ( F i g . ) 

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

the old cliffs have been 'fossilised* about I50 yards beyond the present 

high water mark. 

Implements 

The large quantity of material recovered from the Warsaah 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 

segment, recovered at different dates from the various workings, and widely 

scattered among museum and private collections. This material (listed in 

Table ), is described as Group A, some examples being shown in Pigs, 

( 2 . y ) . The group includes some I7 handaxes, 2 of bout coupe type 

and 4 of the distinctive so-oalled 'Wblverccte' type. A number of re-

touched Mousterian tools are also present, including a thick Quina-type 

scraper and a fine Mousterian point (Fig,nos* 6,4 )» 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 (Pig.2y Mo. # ). The 

whole assemblage is Mousterian of Acheulean Tradition in type, very 

similar to that of Great Pan Farm ( p . b u t contains certain atypical 

features such as the 'Wblvercote' handaxes. 



Table ) Composition of Warsash Group A 

% 

Type No. Description Total 

1/2 Levallois flakes 17 

6 Mousterian point 1 

8 proto-limaoB 1 

9 single straight racloir 3 

10 single convex racloir 5 

12 double straight raoloir 1 

13 double straight/convex racloir 2 

14 double straight/concave racloir 3 

15 double convex racloir 1 

24 concave transverse raoloir 1 

25 racloir on ventral 

atypical end-scraper 1 

typical backed knife 1 

38 natural backed knife 1 

62 divers 1 

119 tortoise core 3 

122 non-Levallois flakes 10 

132 bout coupe handaxBS 2 

160 Wolvercote-type handaxes 4 

handaxes (vaaried) 17 

76 (Total) 



Fig. ) Implements (Group A) from Warsaah. ^ 



15 

Pig. (%g) Implements (Group A) from Warsash cont'd, 
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Pig« (16) shews 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 t&tiqKb) had a significant negative correlation co-

efficient of -0,2*8. This shows that the tools tend to be quite large, 

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

Table (iO), p. (f// ). 

Table (%o) Statistical summary of the Taarameter measurements. Warsash 
GrouT) A* 

Parameter Mean Variance Standard Standard Error Skewness Kurtosis Variance 
Deviation of mean 

Abrasion 14.*. 1196.0!̂  34.58 5.27 3.62 14.03 

1/b 1.72 0.20 0.44 0.06 1.22 2.55 

b/t 2.83 2.35 1.53 0.23 1.74 3.45 

Weight 93.31 6176.73 78.59 11.98 1.37 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 seme beach segment, 

but lAiich are not precisely located. In many cases the material is typ-

ologically related to Group A, but vaguely provenanced as singly from iiie 

Warsash area. These implements, listed belcmr 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 lAiioh has been found. The Levallois material 

of this group shows no preferred butt form, some 43^ having facetted butts, 

34^ plain, and 22^ where the butt was removed or cortex-covered. The 
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implements sere, on the average, slightly more abraied than those of Group A, 

only 57^ haying an Iniex value of less than 1, but this is still light 

abrasion. There is again a significant correlation between the azial 

ratios l/b and b/t scatter plot, with a value of -O.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 Micoqulan and Wolvercote-tvpe material from these deposits 

The gravels at Warsash contain several implements of Micoquian type, 

nnnAiiml in predominantly Mousterian iixiustries, together with a series of 

handaaas of the distinctive 'Wolveroote* type, described by Roe (196;.) as 

'slipper-shaped', and elsewhere occurring only 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 between this tool type and 

the raised beach, cbronologically and typologically. 

Wolvercote 

The assemblage from the Wolvercote channel has been described by 

Duigan (19(4.7), Sandford Arkell (1%-?) and Bishop (1958), 

and summarised in the work of Wymer (I968) and Roe (196*-, 19^7). Sandford 

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 ihe Wolveroote 

terrace of the upper Thames, near Oxford, and is filled with layers of 

gravels, sands and clays. The stratigrâ jiy of the site, (Wymer 1968) 

shows that the distinztive handaxes came from a zone of current-bedded 

sandy gravel with some red deer and mollusoa, between two layers of sand. 

The gravels are often heavily iron-stained. 

Roe (1967) describes his detailed metrical analyses of the handaxes. 
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(%7) handaxes from Wars ash. (a) 'Wolvercote' type (b) 

Micoquian ficron. 
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Table ( %!) Compoaition of WarBaah implement Group B 

Waraash Group B 

Type No. Description Total 

1/2 Levallois flakes 

8 limace 1 

9 single straight raoloir 3 

11 single cono&ve racloir 1 

12 double straight racloir 1 

13 double strmight/convex racloir 

24. concave transverse racloir 1 

25 racloir on ventral 1 

28 racloir + bifacial retouch 

31 atypical end.-scraper 1 

38 natural backed, knife 1 

119 tortoise core 2 

122 unretouched flakes 4 

123 retouched flakes 1 

124 trimming flakes 5 

53 (Total) 

Table (?jL) Summary atatistica of parameter meaaurementa. Ifaraash Group B. 

Parameter Mean 

16.81 

Variance Staadard Standard Brror Skewneas Kurtoaia 

Abrasion 

Mean 

16.81 1028.15 

Deviation 

32.33 

of Mean 

4.42 3.49 13.96 

1/b 1.54 0.25 0.50 0.06 0.11 2.94 

b/t 3.19 3.31 1.82 0.25 1.99 6.44 

wei^t 134.56 13361.44. 115.59 15.87 3.09 13.67 
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and Wymer (I968) gives an account of the whole assemblage, which included, 

trimming flakes, scrapera and some unfinished pieces. The harxiaxes are 

remarkably fresh, with abrasion index value of 0 or 1, planfCconvex in 

section, 'slipper shaped', made on flakes, often side struck, and frequently 

haviag-the bulb of percussion ( ), Roe (I968) places the 

handaxes in the Group 3 variant of his 'Pointed Tradition'. There has been 

much discussion about the date of the channel and the industry, and two 

distinct schools of thought have emerged, one which supports a Hbxnian 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 ( if) 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 Micoguian 

3 

facies. This term was defined by Bordes (1972) aa 'one of the branches of 

Pinal Acheulean, partially contemporary with the Mousterian and character-

ised by finely-worked lanceolate handaxes'. A typical ficron of this 

type is seen in Pig. (%<() No. ( f). Several north German sites, 

especially Bocksteinschnide and Elausenische, 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 Pausel (similar handaxes but less than 6 cm. long), 

Paustkeilblatter (flat handaxes of varied shape) and numerous Bockstein 

knives. The Wolvercote hajidaxes are virtually identical to the Halbkeile. 

This industry is described by Bosinski (I969) and Wetzel (I958), and is 

considered by them to belong to the earlier of the two stages of the Middle 

European 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 aM bifacial side 

scrapers). 

Dating 

The Warsash/^olvercote group contains many of the implement foirms 

found, in the earlier German Micoquian, especially the Bookstein ) group. 

In Germany these industries are generally younger than the Late Acheulean, 

although older than the Mousterian, except for a few cave sites VFhere 

Mousterian and. Micoguian industries appear to run parallel. The distinct-

ive Miooquian form appears to have been manufacturer̂  during a comparatively 

short period stretching from the late Bemian (Ipawichian) interglacial 

into tbe Wurm (feieeeliaii) glaciation. Both Roe and î ymer agree that 

the Wolvercote material is typologically later than the Late Acheulean, 

and it seems reasonable to suggest that the British exaa^les of these 

distinctive industries were made at a period roughly contemporary with 

that indicated for their German parallels. This would suggest that the 

Wolvercote channel is mere likely to date to the later (ipswichian) inter-

glacial, rather than to the earlier Hoxnian. 

The ihclusion of the Wolvercote-type material within the y.gm raised 

beach at War sash supports the hypothesis that the formation of the beach 

must also have taken place during the Ipswichian. However since Mousterian 

and Micoquian 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 ccmplexity. The industries could, of course, be the result of 

sporadic 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 (Hoomian) 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 
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selectively redepoaited, and the most likely explanation is therefore that 

there was, in Britain, a certain degree of overlap between the visits of 

bearers of Mousterian and Micoqulan 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 

Micoquian forms. 

A section through these deposits is shown in Pig. (10 ), illustrating 

the gentle bluff marked on Pig. ( I? ) and the general topography of the 

area. It must be remembered that since the area is much dissected, this 

section, taken through spot heights on the original ground suzface, 

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.%), the base of the gravels at the 

junction with Barton sand occurs at 29'QD. 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. , and Pig. ) the 

gravel base was observed at 8'CD. The distance cm a straight ncrth/south 

line 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 (Pig.), 

it is seen that the back of the base of the bluff must occur at about 

32'CD. The tidal amplitude for this area is 1)', which gives an estimated 

Mean Sea Level 

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

segment is a dissected remnant of the 7.5m sea level, additional oemfirm-

ation/beimgi provided by Lhe stratified Mousterian of Acheulean Tradition 

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



91 

the gravel base at Chilling to be 15.86'OD, and at the cliff to be 14.)0'CD. 

The measured, distance between his two points was much less, only 1$0 yards, 

but a slope of 1:288 was calculated, in reasonable agreement with the 

present figmres). Some additional dating evidence for this segment is 

provided by the presence of a distinctive handaxê  form, only found in 

significant quantities at one other British sit% #iich is precisely dated 

on the Continent to a period at the end cf the Riss^urm (Ipswichian) inter-

glacial, and the beginning of the Vurm (Weichselian) g^aciation. Since 

these handaxes are found here in a fresh condition this tends to confiiTii 

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 venture aa far as Britain in this period. 

4.12 Cams (Parehaml SU 580'5 

Introduction 

The area between Pareham and Portsmouth, at the base of the Portsdown 

hills, has extensive and variable drift deposits. These are mapped by 

the Geological Survey (Pigs. ) with the usual meaningless division 

into 'Plateau' and'Valley' gravels, but with the addition of two other 

classes 'Valley gravel and coombe rock' and 'Raised beach'. The latter 

bears no relationship to the extensive raised beaches cf the area. There 

are also extensive deposits of brickearth. %ie higher valley gravels 

with coombe rock are dieeueieied on 1%,), 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 Pig. ( If) ) . 

The valley gravel of the higher reaches cf Pare ham Water seems to fall 

into the general pattern of river terraces (p. ̂ & ), but at the junction of 

the river with the beginning of the estuary at Gams Bay there is a more 

extensive area of gravel, underlying the old village of Cams. Although 

the geological map shews this connected in the same block with the higher 
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Fig. (1.9) Geology and. topography of the Cams area. 

(1) Drift deposits (2) Topography (3) Gross section of 

deposits. 
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gravels and coombe rock, the deposits south of the AZ? road ere 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 southern edge of the Chalk Portsdown anticline. 

The topography of the area (Pig.l? ) is seen to consist of a flat 

plain, stretching from Cams Bay to a marked bluff a little south of the 

main A27, at 8U 595058. The maximum height of this plain is 30'CD, 

although the bottom of the gravels can be seen at 22'CD at Cams Bay, and 

the bluff falls shaiTply from 4-7-32'CD, There is no perceptible north/ 

south gradient, and the position and topography are suggestive of a raised 

beach. 

Earlier in this century a series oP 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 

refined tools together with a great many heavily rolled flakes. Roe (I967) 

lists only 1 handaxe and 'several beach-rolled flakes' from this site. 

Table (%3) sbws the ccmposition of the industry, which includes flake 

tools of Mousterian type, Levallois flakes and tortoise coires. 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'CD, 

The Mousterian types are atypical, often being rather thick and 

crudely worked. Many of the artifacts are very heavily rolled, aM a thick 

creamy-white 'marbled' 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 eussemblage 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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Description No. Taresent 

Levallois flakes/blades 

Single stral^t racloir 

10 Single convex racloir 

12 Double strai^t racloir 

16 Double concave racldr 

24 Transverse concave racloir 

31 End. scraper 

33 Burin 

65 Han&aze ;^agmentB 

120 Handaxe roughouta 

119 Tortoise core 

124 Trimming flakes 

65 Hammerstones 

123 Unretouched, flakes 

123 Retouched flakes 

66 (Total) 



Pig, (")()) A 'tortoise' core ancl some flakes from Cams. 



degrees, and there is some evidence to suggest that tools were sometimes 

made on previously patinated pebbles. 

Pig. ( *| ) shows a scatter diagram of the a/b and b/o (length/breadth 

and breadth/thickness) ratios. The distribution is almost randcm, the 

correlation co-efficient being only miiBily negative at -0.18, IThe impl-

ements tend to be thick and broad, not well refined, and a useful compar-

ison may be made with the industry flrim Great Pan Farm (PigJ^p.f/3). 

Table presents a summary of the statistics from the inclement meas-

urements . 

Pig. ), a scatter diagram of weight/abrasion, again shews a random 

distributicR, with an insignificant positive correlation co-efficient of 

+0.01, A scatter plot of weight a/b gave a higher coefficient 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. ) . The broad 

spectra of abrasion measurements seen here (histogram. Pig. 32.) show the 

variability of the series, which has only 8 inclements with average ridge 

widths of less than lO/̂ XT 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 from the juxtaposition of very heavily worn pebbles 

with comparatively fresh ones on modem beaches. 

The presence of cores, hamnerstones and trimming flakes is a strong 

argument for the existence of a true 'site', perhaps even a fcarmer working 

floor. The industry is very similar to that of Warsash, althou^ mere 

heavily rolled, and there seems to be little difficulty in including it in 

the Mousterian of Aoheulean Tradition industries of the 7.5m. raised beaches. 
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Table (3^ ) Summary atattstios from n.ms industry. 

Paramete r Mean V a r i a n c e S tanda rd S t a n d a r d Skewness K u r t o a i s 
Paramete r Mean V a r i a n c e 

D e v i a t i o n B r r o r o f 
Mean 

a / b 1 .99 2 . 6 0 1.61 0 . 2 1 3 .57 12 .84 

b / c 3 .00 1 .44 1 .20 0 . 1 5 2 . 1 1 7 . 1 4 

Weight 4 7 . 6 7 1822.23 4 2 . 6 8 5 .55 1 .75 2 . 4 6 

A b r a a i o n ( r i d g e 
w i d t h i n ^ k * ) . 98.23 4672 .01 68 .35 8 .89 0 .10 - I . 1 5 

GonoluBiana 

Several features of this site, including the dlstinotive patination and 

wear on the implements, suggest that the gravel spread might be a raised 

beach. Kirkaldy and Bull (I540) 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 jO'QD. Everard, (195% p. 24) 

described the variable abrasion of pebbles in the gravel and assigned the 

deposit to the higher reaches of his 'Gosport Stage', which was composed 

of an amalgam of his 2$* 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. 

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 

47-32'aD (surface heights). At Cams 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-]X)'CD, which gives a slope of less than 1/300 for the 

terrace, markedly similar to that of Stone (p. f 19), and. welî  within the 

range for a raised beach deposit. Since the modem tidal range of the 

area is 1)% 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 

6.7-7.3m. (23-24.4'), within the range for the 7*5m raised 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 Gams once formed part of the 7.5m. 

raised beach of the south coast, together with other similar deposits at 

Stone, Christchurch and Warsash. 

4.13 Great Pan Farm 

The site of Great Pan Farm, Newport, Isle of Wight, yielded the 

largest well prowenanced collection of Mousterian of Aoheulean Tradition 

artifacts found in Hampshire. It is located just soulh of the town of 

Newport, to thejpe€t of the Rtver Medina (Grid Reference SZ 507866) and 

eons is ts 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, (Pig. 

33). Poole (1924) records the opening of a new gravel pit at the site 

in 1912, the workings of #iich he observed and recorded from 1920-1924. 

Soon after this date the workings were abandoned, and the extensive series 

of accurately-located implement finds passed into Pooles private collection. 

However owing to his efficient and accurately drawn secticms and plans an 

excellent record of the stratigraphy of the pit has survived, although 

only 112 of the original finds, lodged in Carisbrooke Castle museum, are 

new available for study. 

The pit, approximately I50 yards across (Pig.3î  ) was dug into the 
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extensive gravel deposits, and. little undiiaturbed. material is now left. 

At present the old. wwkings are waterlogged and heavily overgrovm, but 

two faces were still partly visible along the southern and eastern walls 

of the pit (Big. . The line of the old railway (Pig.33) is to be 

used as the mid-line of a southern relief road for Newport, planned to 

start in 19%., which will effectively destroy all the remaining gravel 

remnants. In view of this, and cf the excellent series of implements 

found, plana were made to excavate the remaining areas of gravel, in order 

to confirm the stratigraphy and, hopefully, to explore the possibility, 

suggested by Poole (I924) and Roe (I968), that an occupation site might 

exist nearby. The Department of the Environment 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 undertaken, 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 1m 

ovemi^t, even in fine summer weather. A decision was made to concentrate 

on clearing 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 shomm on Pig. ). The object 

of the investigation was firstly to examine the nature and extent of the 

deposits, secondly to survey the stratigraphy and validate 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 remains', stratified within the gravel, and it was hoped that 

it might yield identifiable palaeoenvironmental evidence. 

Since the intez-ior 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 palaeolltha were found, since Poole 

(1924) estimated their proportions at 1 per 200 tons of gravel. However 

it was found possible to confirm Poole's stratigraphy, and comment on the 

nature and depositional environment of the sediments. The accuracy with 

mhidh he recorded his sections and implement find locations enabled the 

assemblage to be related to the extant layers, and its component sub-

groups to be analysed by the methods described above. 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'aD in the Newport area, 

crossing Tertiary deposits after leaving the Chalk. A cross section of 

the river valley at Great Pan Farm (Fig.3^) 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 Medina 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 

14 miles, and a number of other gravel terraces are recognisable along 

it. The gravel at Great Pan Farm appears, therefore, to be geomorph-

ologically a remnant of a paired terrace of the River Medina. Fig. ("WT) 

shows a cross section of the deposits compiled from measured sections and 

levelling carried cut 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'@D. 



Table (l^) Correlationa between sections drawn by Poole CigBL) 

and, fresh sections shown in Fles.lP and 
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Layer Numbers 
(Poole 1924) 

Layer Numbers. 
Section 1. 

Layer Numbers. 
Section 2. 

7 

6 1 1 

5 

4 2 2 

3 7 

2 8 11 

1 9 (Barton Olay) 13 (Barton Clay) 

The composite section drawn by Poole (I924) as illustrated in Pig. 

and can be seen to shorn 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 Icwer yellow gravel', which is presumably 

a reference to the iron pan shown in Pig."37. Poole also mentions a 

' stained bed* in the i;^er y^low gravels, which may be the equivalent cf 

the manganese and iron pan forming Bed 3, Section 1 (Pig.S?). The topmost 

beds shown in Poole's section are clearly redeposited topsoil, also shown 

in Fig.37. The correlation between Poole's section and the ones freshly 

exposed are shown in Table (zS]). 

It is important to note that Poole's section is composite, con^iled 

from over 20 measured sections, and that he mentions the fact that the 

'greenish grey sand with plant remains' was of variable thickness and not 
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Fig, (36 ) Composite section through the deposits at Great Pan Farm, 

after Podle (I924) 
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fouM at all locations. He oonsiders that the tusk of Elephas ̂ tiquus 

found with a mollusc cas^ 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 mere likely that the finds occurred in pockets or craters 
a, 

within its irregular surface. Blephas yintiquua, 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 

(Kurten 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 nomr 

obsolete it is interesting to note that he records very early ('Ohellean*) 

material only from the base of the section. Since this is stated to be 

much rolled, and has new, 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 Acheiilean appear to be 

related to the Mousterian of Acheulean Tradition industry. 

The trial boring made in the centre of the pit (Pig. 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 on Pig. . 

Section 1. 

This section, exposed for over 4 metres along the former southern 
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/& '. .. # Ab .&. 
-'i-r & # 

Manganese 
% - •• • .• 

* ^ g * * * 4 * 

• ' o • . Loose^ yellow sandy gravels 9 
e - . t. • Q a 6 O «•» ' 

. °. % « •».. sandy gravels • "d- '' -_ "4 " 
' . » - 4 ' . - . . . _ , ' . . . j - \ 

.' "0. < : 
/2 *.? 

-, 8 F 0 /?'0 C Vf 

1 1 1 LL__I I I • -i 1 1 a_ 
~ • • ir • • ; .• 

• •— •• T V . • 1/7 

. < / r/" -. 
:;9: \ /,= 

05 1m f5 25 J5 

Pig. ($7) Section 1, deposits along the south wall of the pit. Great 

Pan Farm. 



101 

wall of the pit, consisted, of leas than 3 m of stratified gravels, oom-

prising 12 distinct layers, resting on Barton clay and capped by layers 

of tqpBoil and general i^hle. After the section had. been exposed, and 

cleared., it was dug down to beloif 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 cf a thick bed. of loose 

yellow sandy gravel (Layers 9 and 12, Pig. 37), divided by Layers 10 and 

11, a compacted iron and manganese pan. This bed corresponds to the 

lower yellow gravel of Poole (I924.), Table (%f). Above this, layer 8 

was also a sandy gravel, with occasional pockets of manganese, and was 

succeeded, in the stratigraphy by the mere 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 iton pan 

farming layer 3 wag observed in the upper part of the section, and is 

presumably equivalent to Pooles 'upper red gravels' (Table 2^). 

No sedimentary structures such as current bedding were observed, and 

the yellow gravels were remarkably homogeneous in appearance, consisting 

largely (up to 70^) of chert pebbles derived from the Lcmrer Green 

ccmbined 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 iniuundness and 

sphericity. Pig. (%^ ) illustra.tes histograms drawn of the values 

obtained by examining all the pebbles in a gravel sample, taken from layer 

9, section 1. The flint pebbles are significantly less romded than the 

chert, and are actually fresh and angular in appearance, although there is 

little difference in the sphericity values. Table (Z? ) shows the mean 

roundness of the flint pebbles to be 2.46, whilst that of the chert ia 

5.75, and it seems likely that the chert pebbles had been redeposited 

from higher gravels, lAiilst the flint had been freshly eroded. This 
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difference in oompoaition is not reflected, by the implements found strat-

ified within the deposits, ̂ W.ch 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, ( ) , and their descriptive parameters summarised in 

Table ). Their composition can be seen to be remarkably uniform, 

consisting of mixtures of 55-6^ gravel with 30-^^ 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 conpaoted 

and patinated than lajfer 12, and the flints were heavily frost fractured. 

This is a marked contrast to the flint implements from this layer, which 

are extremely fresh, providing additional evidence that the implements 

were incorporated into the gravel 'in situ* and wtre not^of 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 cf 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.), T̂ iioh 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 rootl^ and twigs of blackberry and oak 

no plant remains, microfossils or pollen were found. It seems possible, 

therefore, that the reported plant remains could be a mis-identification 

of modem material, a credible mistake when the nature of the deposits is 

taken into consideration. This so-called 'clay lens', layer 7, consisted 

of about 9 ^ sand, less than gravel and less than ̂  silt. It was 

moderately well sorted, in contrast to the rest of the deposits, coarse 

skewed and leptokurtio, 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 6A (light yellow-

ish brcwn), and its pH 7.). 

This sand was completely different from the fine grained gravelly sand 

farming layer section 2. Although this also consisted primarily of 

sand (8C^) it was pocrly sorted, positively skewed and leptokurtic, aM in 

appearance strongly suggested a fluviatile sand. The particle size dis-

tribution curves for layers 3 and 7 are shomm in Fig. 26 , and their 

descriptive parameters summarised in Table (2L)« 

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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Cumulative "/. of sample 

SWipn 2, layer 7 

Moderh 

Settioh 
2̂  layer 3 

In ̂  

Cumulative °/o of sample 

Pig. (,jo) Particle size distribution curves for samples from Section 1, 

Great Pern Farm. 



106 

beach sand, could be the result of a temporary flooding of the lower coarse 

of the river, resulting in an accumulation of sand at this point. The 

inundation might only have been very short lived, but must have been the 

result of a rise in sea level to at least 16' (c.gm) above CD. In the 

measured sections the base of the sand lies at an average cf 21.49'CD and 

this figure is likely to increase at the inaccessible extreme back of the 

deposit, (Pig. ). No figures are available for the tidal range of the 

Medina estuary at Newpcrt, but it is likely to be less than the 11' quoted 

for Goires. A rise in sea level of perhaps 17-20' would then be required 

for the formation of the beach sand, within the range of the 7.$ m trans-

gression. No firmer sedimentary evidence for this connection could be 

found, but the suggestion that the transgression responsible for this beach 

aand was the same aa that responsible for the beach deposits on the main-

land (p. ) 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 I40 implements, excluding roughouts, together 

with cores and at least I50 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 Oarisbrooke Gggtle 

museum and this assemblage was subjected to the analytical methods described 

above (p. 1(2-). 

The total Eroup 

The composition of the assemblage is shown below (Table %f), aai 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 I968). 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 tools. 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 handaze the artifacts 

are made of a speckled greenish-black flint, occasionally patinated yellow, 

and this is a direct contradiction to the composition of the matrix gravels 

(p.fOf). It seems likely that the makers of the assemblage deliberately 

selected the best material for their tools, since the flaking properties 

of flint are superior to those of chert, and this particular variety is, 

in addition, of attractive appearance. 

The industry is of typical British Mousterian of Acheulean Tradition 

type, cruder than the Continental assemblages but still containing the 

typical backed knives and bout coupe handaxes. It has many features in 

common with the Warsaah, Cams and Christchurch industries, but is especially 

remarkable for its small size, the handaxes seldom exceeding IO cm in length. 

There seems reason from this and other characteristics of the group to 

support the theory advanced by Poole (19%) and Roe (I968) that there 

might be a chipping floor nearby. Roe (I968) 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 

44 handaxes to his metrical analyses, and aasigna them to the 'more pointed' 

variety of his 'Ovate Tradition^Group 6). It is interesting to note that 

this is the same group which contained the Mcusterian cf Acheulean Trad-

ition industries of Holyboume and Oldbury. 
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Since the find, spots of each implement are recorded with very great 

accurajoy by Poole (I924), the materia^ coming from each individual sed-

imentary imit may be considered separately, before conclusims on the 

nature and unity of the * assemblage' are drawn. 

Table (if) Corn-position of the total artifact assemblase from Great Pan Farm 

1 Type No. Description Total 

1 Levallois flakes 18 

4 retouched Levallois point 1 

8 limace 6 

9 single straight racloir 1 

10 single convex racloir 3 

1 5 double convex racloir 1 

21 offset racloir 1 

28 racloir with bifacial retouch 11 

34. typical piercer 1 

35 atypical piercer 1 

36 typical backed knife 2 

38 natural backed knife 3 

41 Mousterian tranchet 1 

42 notched tool 1 

43 denticulate tool 1 

56 rabot 2 

_ . 65. divers 1 

100 pointed triangular handaxe 3 

102 sub triangular hai^axe 9 
107 cordiform handaxe 7 
108 long cordiform handaxe 2 

109 sub cordiform handaxe 1 
111 discoidal handaxe 2 I 
112 ovate handaxe 13 
114 amygdaloidal handaxe 1 

115 cleaver 1 
1 1 6 flake cleaver 1 

1 1 9 core 1 
120 rou^out 1 1 

124 trimming flake 1 
125 pointed triangular handaxe on flake 1 

127 sub triangular handaxe on flake 4 
132 bout coupe 2 
135 long sub-cordiform handaxe on flake 2 

137 ovate on flake 1 

136 limande 1 
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The C l a v b a M 

A total of 10 implements were available from the 'clay bani% shown in 

Pig^ an*' . They eonsist mainly of very small ovate/siib triangular 

handaxes, often made of fresh, black, luatrous flint, or occasionally of 

mottled grey-yellow flint (Table 30). 80^ of the tools are hand&Kes, the 

others including a typical proto-limace and a Levallois flake, Tvith pla±n 

butt and some retouch. Four of the handaxes figured have been mede on 

rather thick flakes, and. all are neatly retouched, similar in manufacturing 

technique and showing some signs of having been used. They tend to be 

rather plano-convex in section (see Fig. ). None of the implements 

exceeded 10 cm in length or weighed more than 150 gm. The abrasion measure-

ments were variable, with a lew mean average ridge width of 8.8/Wn. There 

is a negative correlation coefficient between the length/breadth ratio and 

the abrasion (Pig. %), with a value of -0.6^, shewing that the narrowest 

implements tend to have been the least abraded. 

Table ( 3o) Gomipibsition cf the 'clay band* assemblage 

No* PescriT̂ tion 
" 

Total 

100-135 handaxes (varied shapes) 8 

8 prot o-limace 1 
2 Levallois flake 1 

"io 

Tdale ("̂ 1 ) Statistical summary parameters. 'Glay band' assemblajze 

Parameter Mean Variance Stajodard Standard Error 
of Mean 

Skewness Kurtosis Mean Variance 
Deviation 

Standard Error 
of Mean 

Skewness Kurtosis 

Abrasion 8.80 83.51 9.13 2.88 1.81 2.64. 

Length/breadth 1.44 0.03 0.19 0.06 0 . 1 3 2.21 

Breadth/thick. 2.46 0.22 0.47 0 . 1 5 1.46 3.31 
Feight 107.40 3033.60 55.07 17.41 1.35 1.83 



Figure (%l) Implements ft-om the clay band 

1. EancLaxe. Type 100. 

2. Handaxe. Type 135. 

3. Handaze. Type 127, 

4. Handaxe. Type 13$. 

5. Handaxe. Type 102. 

6. Handaxe. Type 10?. 

7. Limace. Type 8. 

8. Handaxe. Type 112. 

9. Levalloia flake. Type 2. 
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Pig. ) Implements from the 'Clay Band', Great Pan Pai"m. ̂  ̂  
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These implements are more heavily abraded than those from other layers 

the mean ridge width being l6.6̂ #ua (Table 3^), but this is possibly the 

result of heaivy ferrtiginous staining. There is a negative correlation co-

efficient between the 1 engtlY'breadth and breadth/thickness ratio (-0.64.), 

showing the narrowest implements also to be the thinnest, aa would be 

expected (Pig.^^). The red gravels as described by Poole (19%) are 

divided into 'upper* and 'lower* beds. 

'Lower Red gravels' 

This bed has yielded a mixed assemblage, including several crudely-

made racloirs (Pig. Nos. 3 ), one of #iich (No.̂  ) might also be 

classified as an end scraper. Two of the three handaxes present are sub-

triangular, but none are made on flakes. One handaxe (Fig. ), is so 

heavily enczijated with ircn that it is unmeasurable. 

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

Description Type No. No. T̂ resent 

Handaxe 127 2 

Handaxe 111 1 

Levallois blade 1 1 

Li mmce 8 1 

Single convex racloir 10 1 

Double convex racloir 15 1 

Handaxe 107 1 

8 (Total) 
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Uijper Red, gravels 

The only finis available for examination recorded from this bed are 

the two cordate haiidaxes shown in Pig. ( 4y ). These are remarkably 

similar in size, manufacturing technique and abrasion, both having a flat 

butt with a small patch of cortex. Their measurements are summarised 

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

Table (33) 

Description Type No. No. present 

Handaxe (cordate) 107 2 

Table (31^) Statistical summary parameters. Red gravel implements 

Parameter Mean Variance Standard Standard Error Skewness Kurto-
Deviation of Mean 

Abrasion 
(ridge width) 

1 6 . 6 0 1 0 6 . 2 6 10.30 3 . 2 5 0 . 7 5 - 0 . 7 4 

Length/breadth 1 . 6 6 0 .44 0 . 6 6 0 . 2 1 1.43 1 .35 

Bre adth/thick-
ness 2 . 2 8 0 . 2 8 0 . 5 ) 0 . 1 6 - 0 . 1 0 0 . 0 1 

Weigiht (gm) 153.80 3(^50.40 58 .74 18 .57 0 . 3 6 —1.14 



Pig. (43) Lower Red gravels 

1. I&md&Be. 12?. 

2. Ibrndaae. Ty^ 127. 

3. Raoloir. Type 1$. 

4. Limace. Type 8. 

5. Levallois blade. Type 1. 

6. Single racloir. Type 10. 

7. Handaxe. Type 111. 

8. Handaze. Type 107. 

Pig. Upper Red gravels 

1. Handaxe. Type 107* 

2. Haadajce. Type 107. 



Pig. (^3) Implements from the 'lower Red' graTsls, Great Pan Perm. ^ 
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Pig. (44) Implements from the 'Enper Red' gravels, Great Pan Farm. 
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Pig. (46). 

1. Thick Levallois flake. Type 1 (retouched.). Play Band. 

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

3. Upper Palaeolithic type backed blade (unstratified) 

4. Bout coupe handaxe. Type 132, Upper Yellow gravel. 

5. Ovate handaze. Type 112. Lower Yellow gravel, 

6. Typical backed knife. Type 36. Lower Yellow gravel. 

7. Atypical end-scraper. Type 31. Upper Yellow gravel. 

6. Discoid handaze. Type 111. Clay Baad. 



^ 3 

Pig. (if^) Implements from various layers. Great P™ 
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Mi scell aneoua 

The implement series reccrded by Poole from Great Pan Farm, at present 

housed, in the Carisbrooke Castle museum, ccmtains a number of implements 

which are not recorded, as stratified in any particular layer, and nAiich 

generally bear a label saying either 'Great Pan Farm' or 'Pan Pit', 

occasionally supplemented by a section number. These are all included 

under this heading and do not differ in facies from the moire accurately 

stratified material. Thirty implements are recorded (see Pigs. ̂ 7-"? ). 

Inevitably this collection includes some of the finest Mousterian pieces, 

including a bout coupe handaze, 3 natural -backed knives (Fig,/*f , if-ao ), 

a piercer (Pig. 4^^ ) and a number of 'segmental chopping tools'. 

The group is abraded (mean ridge width , small and light in 

weight (mean weight 117 gms.). There is a negative correlation coefficient 

between breadtiŷ thickness and weight, as for the Lower Yellcw group, with a 

value of -0.42, showing that the thinnest implements are ralso the lightest 

in weight. 

Type No. Description Total 

1 —2 Levallois flake 1 

8 limace 2 

34 typical piercer 1 

28 racloir with bifacial retouch 4 

38 natural backed knife 3 

6$ divers 1 

102 sub triangular handaze 4 

107 cordif arm handaxe 2 

108 long cordif arm handaxe 2 

111 discoid handaxe 1 

112 ovate handaxe 7 

114 amygdaloidal handaxe 1 

1)2 bout coupe 1 

30 : 
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Miscellaneous 

Pig, flfll 

1. Hemdaxe. Type 112. 

2. Handaxe. Type 1^2 (bout coupe) 

3. Levallois flake. Type 1. 

4. Retouched flake. Type 120. 

5. Haiidaxe. Type 10?. 

6. Handaxe. Type 10?. 

Fip;. Miscellaneous 

21, Handaxe. Type 112. 

2). Handaxe. Type 112. 

24. Handaxe. Type 112. 

25. Handaxe. Type 168. 

26. Handaxe. Type 108. 

27. Handaxs, Type 112. 

28. Handaxe. Type 112. 

29. Handaxe, Type 102. 

30. Handaxe, Type 111, 

31. Handaxe. Type 102. 

Handaxe. Type 102. 

Handaxe. Type 112. 

7. Limace. Type 8, 

8. Proto-limace. Type 8. 

9. Levallois flake. Type 2. 

10. Typical piercer. Type 

11. Upper palaeolithic backed blade, 
Type 65, 

12. Racloir + bifcaial retouch (SCT) 
Type 28. 

13. ditto. 

14. EEandaxe. Type 111. 

15. Racloir + bifacial retouch (SGT) 
Type 28. 

16. Levallois flake, Type 1, 

17. Racloir with bifacial retouch (8CT) 
Type 28, 

18-20 Natural-backed knives (Type 38). 
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Pig. Unprcvenanced. implements. Great Pan Farm. 



Pig. (4^) Unprovenanoed. implements, Great Pan Farm cont d. 



Fig, Unpiwrenamoed implementa, Gi-eat Pan Farm oont a. ) 
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The 'Lcwer Yellcw' gravela 

The assemblage from this bed. is by far the largest recorded from the 

site. Pcrty-three implements were examined., 42 are shoim in Pigs, 

these include I3 hand-ezes, 9 Levallois flakes, and. other tools of Moust-

erian type. The han&axes tend, to be small, none exceeding 1) om in 

length, and. ligjhit, only 1 being heavier than )50 grama. The handaxes 

are often made on flakes, several with the bulb of percussion still un-

worked, but they tend to have rather wavy edges, and ere considerably 

thicker than is usual for handaxes found in a Mousterian assemblage. 

There are some very large Levallois flakes present and a number of rather 

thick racloirs of varied iype. On the idiole it would be true to say 

tha.t the assemblage is much less refined than would be expected in the 

Mousterian of j&cheulean tradition, but a number of features enable it to 

be classified under that heading. The abrasion index values of the 

tools are again vari^le, although there are a number which are ccmparat-

ively unworn. Only 1 trimming flake was found, but the assemblage 

contains several of the thick racloirs vAiich Tfymer (I968) refers to as 

'Segmental Chopping Tools', of wedge-shaped cross-section (Pig. fy Nos. 

IS-VI). 

The mean of abrasion (ridge width) was low at lO.Tjykm, indicating 

that the tools were rather fresh. The scatter diagrams (Pig. ) showed 

a strciig negative correlatian co-efficient between wei^t and breadth/ 

thickness, indicating that the thinnest implements were also the lightest. 
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Table (3?) Cmaposltion of the Ijower Yellw gravel group 

1 — 
Type No. Total 

1-2 Levallois flakea 10 

8 limace 2 

9 single straight racloir 1 

10 single convex racloir 1 

4 retouched Levallois point 1 

21 offset racloir 1 

28 racloir with bifacial retouch 

35 atypical piercer 1 

36 atypical hacked, knife 1 

41 Mousterian tranche t 1 

42 notched:tool 

43 denticulate 1 

$6 rabot 

100 pointed triangular handaxe 1 

102 sub triangular handaze 

109 suh cordifarm handaxe 1 

112 ovate handaxe 

120 rou^out 1 

124 trimming flake 1 

115 cleaver 1 

116 flake cleaver 1 

127 sub triangular handaxe on flake 1 

137 ovate on flake 1 

138 limande on flake 1 

43 
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Icmrer Yellow gravels. Pie. (^3) 

1, Levallois flake. Type 2. 

2. Levallois flake. Type 1. 

i). Handaxe. Type 1)7. 

4. Proto-limace. Type 8. 

5. Handaxe. Type 102. 

6. Handaxe. Type I09. 

7. Handaxe. Type 116. 

Lwer Yellcw gravels. Fig. ($1) 

8. Han&axe (roughout) Type 120. 

9. Handaxe. Type 127. 

10. Levallois flake. Type 2. 

11. Single convex racloir (S.C.T.) Type 28. 

12. Levallois flake. Type 2. 

13. Single convex racloir (S.C.T.) Type 28. 

14. Single 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. Pig, ( 

20. Handaoce. Type 112, 

21. Mousterian tranohet. Type 41. 

22. Hand. axe. Type 100. 

2^. Cleaver. Type 11$. 

24, Single convex racloir. Type 28 (S.C.T.) 

26. Single convex raoloir. Type 28 (S.C.T.) 

27. Single convex raoloir. Type 28 (S.G.T.) 

28. 

29. Single thick Levallois flake. Type 2. 

Hand axe. Type 100. 

^2. Denticulate. Type 43. 

33. Levallois blade. Type 2. 

34. Levallois blade + notch. Type 42. 

Lower Yelloor gravels. Pig. 

35. Handaxe. Type 102. 

36. Handaxe, Type 102. 

37. Levallois flake. Type 1, 

38. Handaxe, Type 102. 

39. Levallois flake. Type 1. 

40. Rgbot. Type $6. 

41. Atypical piercer. Type 35. 

42. Handaxe. Type I38. 



in CD 

Pig. (^/ ) Implements from the Yelled' gravels, Great Pan Farm. 



Pig. (^2j Implements from the 'Lower Yellow' gravels. Great Pan Farm oont' d. 



K g . (S•^) Implement, from the 'Lwer Yellow' grawls, Great Pan Farm cont'd. 

<y») 



Pig. Implements from the 'Lcwer Yellow* gravels, Great Pan Farm. 

^'D 
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upper Yellow cravela 

Table (3?) Oomeosition of the Unper Yellow Gravel aroup 

Type No. iDesoription Total Type No. 

1-2 Levallois flakes 3 

10 single convex racloir 1 

28 racloir with bifacial retouch 1 

6 atypical backed knife 1 

102 sub triangular handaze 1 

107 cordiform handaxe 1 

112 ovate handaxB 3 

119 tortoise core 1 

125 pointed triangular handaxe on flake 1 

132 bout coupe 3 

137 ovate handaxe on flake 1 

17 

This is again a varied assemblage, with 10 haodaxes, ) retouohed 

tools and 3 Levallois flakes (Fig. gf). The backed knife is a typical 

Mousterian of Acheulean Tradition form. The handazes tend to be small, 

often with rather irregula# wavy edges, few of them made on flakes. None 

of the implements exceeded 13 cm in length. The degree of abrasion is 

variable, with a low mean ridge width of Scatter plots of the 

parameters measured showed a positive correlation coefficient between 

abrasion and length/breadth, showing that the thinnest tools were the 

lightest abraded. Table (^p) and Fig. ( 4%). 
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Fig. (55) Uimer Teller gravels 

1. Hamiaze. Type 12$, 

2. Handaxe. Type 102, 

3. Backed knife. Type j;6. 

4. Haiaiaxe. Type 112. 

5. Bout coupe. Type 1^2. 

6. Hanclaxe. Type 1)7. 

7. Handaxe. Type 10?. 

8. Tortoise core. Type 119. 

9. Handaze. Type 1)2, 



Pig. ($ S ) Implements from the Yellow' 
Great Pan P8rm cont'd. 
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General remarks 

It was important to determine whether the measured, parameters of these 

subgroups differed significantly from the values obtained for the whole 

assemblage, and from eath other, since this is critical idien considering 

the unity of the group. A Students 't' test was performed for each set 

of param&ers in every combination and for each group, utilising the comp-

uter program STUDENTS, run on SouthamptcAi University's ICL I907 computer. 

It was found that certain pairs of values differed significantly, and these 

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

Table ( !*( ). Results of the Students 't' test. Great Pan Farm implements 

Parameter Paired samiales Probability 

Wei^t Total/unprovenanced 0.90 
Total/ked Gravels 0.995 
Total/'clay band' 0.90 
Upper Yellow/unprovenanoed 0.75 
Red Gravels/'clay band' 0.95 
Red Gravels/unprovenanoed 0.95 

Length/breadth Total/'clay band' 0.75 
Red Gravels/'clay band' 0.75 
Lower Yellow/'clay band' 0.75 
Upper Yello*/' clay band' 0.75 
Red Gravels/unprovenanced 0.75 

Breadth/thickness Total/Red Gravels 0.75 
Unprovenanced/ked Gravels 0.75 

Abrasion (id-dge Total/bed Gravels 0.975 
Width) 

Tot a]/unpr ovenanced 0.75 
Red Gravela/Lower Yellw 0.95 
Unprovenanced/Lower Yellow 0.75 
Red Gravels/Upper Yellow 0.95 
Red Gravel s/unprovenanced 0.995 
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ImiDlement weights 

The results listed in Table ) shew that the weights of the implem-

ents recovered, from the Red, Gravels, the 'clay band.' and. the unprovenanoed 

material d.iffer 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 unprovenanoed 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 facie s, from comparat-

ively heavy handaxes to very light flakes. 

Length/breadth ratios 

The length/breadth axial ratio measurements show less divergence than 

the weight values, although here again the 'clay band' groiap 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/̂ Thlckness 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 sli^tly variable, with both the Red 

Gravels and the unprovenanced groups differing from the total. The Red 

Gravels also differ from the Lcmrer Yellcw, Upper Yellow and unprovenanced 

groups. 

Conclusions 

The size disti-ibution for the groups can thus be seen to be fairly 

constant, with a low degree mf divergence between the subgroups and the 

assemblage considered as a whole. The 'clay band' group stands out as 

being consistently narrower than the other groups, and the Red Gravel 
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group as being consistently 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 aboye. The Red Gravel Group stands out as being 

significantly more abraded than the rest cf the matei-ial, due to the 

contaminating effect of the heavy ferruginous staining which is apparent 

on most of the implements. 

Although these results shew that the sub groups form a far from homo-

geneous vdiole 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 (I968) 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. Alter-natively they 

could have been gradually washed into the gravels as it accumulated frcxn 

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 cei-tainly 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. 

4.14 StoneA^re (8U 458995) 

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), T̂ est and Sparks ( I 9 6 0 ) and Everard (1954). Both the 

first two works were principally concerned with the fossil if erous estuarine 

clays which underlie the gravels at this point, and vAiich are of vital 

importance for their chronology. 

Description 

The approximate extent of the gravel deposits is shown in Pig. (<^), 

and the height and general appearance of the land in Pig. -g"-/ . The 

general cross section, (Pig.Sy), shows that the base of the deposits lies 

at approximately 0.5-1 and that the present exposed 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. Oocasicnally 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 obscured by cliff falls, but in places it can be seen 

that the gravels rest uncomfortably on Barton sand. 

The cross section (Ag.fy) shows that the deposit is a nearly horiz-

ontal segment of gravel, stretching back as far as Stone Parm, where it is 

separated from the higher gravels by a distinct bluff. The sloping area of 

the bluff probably obscures the cliff at the back of the deposits, the 
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surface of vAiich is consistent at about 7.5m (25') O.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. Bverard (1954) also comments on this marked bluff. 

Implements 

Only one implement is reliably recorded from these deposits (Eeid 

1893), despite the fact that Roe ( I 9 6 8 ) 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-

inteirpretation. 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 about I5' thick 

(Reid I893, P* 328). He marks the actual position of the find on a photo-

graph, which is here reproduced (Pig.fo). This shows that the blade is 

undoubtedly stratified wiihin the deposits, in the level described in the 

present section (Pig. t^), as Bed 7. The writer has searched the exposure 

for further implements, but with no success. 

The Gravels 

Composition 

As may be seen from the section (Pig. 6/ ), the deposit is principally 

composed cf angular and sijb-angular shingle, evenly bedded and interspersed 

with beds and lenses of sand. The capping of * briokearth' 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 Pig.6f ). 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 ('briokearth'), Bed 6 

(sand) and Bed 7 (shingle), for examination in the laboratory. 
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Analysis of the depositE 

Bed. 2. the 'briokearth' 

This so called 'briokearth' appeared in the field to be a brorni amnAy 

deposit of^clay (Munsell colour 5513/^, dark reddish brown) , heavily 

penetrated by recent rootlets. 

Sieve and pipette analyses were carried out according to the proced-

ures described above, the resulting particle size distribution curve being 

shown in Fig. The textural parameters were calculated, emd are 

summarised in Table (^3). The sample consisted of about sand, most 

of which was ccaicentrated into the mediuiz/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 hypothesis that the 'brickearths' are a 

wind blown deposit consisting of weathered loess, which would contain a 

higher percentage of silt and day. Indeed the lew skewness value (O.O58) 

and hi^ fine sand percentages are indicative of a fairly dynamic environ0 

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 (I968, p. 88). The sample was decalcified, 

highly ferruginous and remarkably similar in composition to the 'brickearth' 

overlying the same raised beach at Christchurch (Pig. 6^. 

Bed 6. The stratified sand lena 

This bed consisted of almost pure sand (Munsell colour 2.5Y7/2, light 

grey) with a few small white-patinated pebbles. The sample analysed, 

(Table consisted of 85^ sand, with less than mtd 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 skemiess 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 he attributable to the winnowing 

action of a current which removes the finer material. Negative akewness 

is extremely rare in river sediments, or in those laid down under dune or 

estuarine condition (Duane 1964, Puller 1962/, Steers I 9 6 8 , Inman 1549, 

Inman 1 9 6 ^ . 

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, shorn in Curve 1, Pig. ( ^ ) and Table ( 1*̂ ), 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 shinele 

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 san^le was principally 

composed of fine shingle (82^), with less than 1 ^ of sand, (Table 

The shingle was uncompacted and not interleaved with sand lenses, and 

rested unconformably on Tertiary sands. Some even bedding was observed. 

The positive skewness (0.544) of the deposit makes it unlikely that it is 

the product of marine action. 

Analysis of the roundness of the ccmponent particles showed that this 

was varied, 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 (Pig. ), Arcm 0,71-

0.91. 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 angulai-ity of the shingle, indicates that this deposit was not formed 

megiae nhangl* ef BenhemAge (p, The environment of deposition of 

this deposit is therefore different from that of the sands of Bed 4« 

Table Measurements cf Roundness and Sphericity, Stone /Lepe shingles 

Parameter Mean Standard 
Deviation 

Standard Error 
of Mean 

Skewness Kurtoais 

Roundness 0.36 0.013 0 . 1 1 6 0.526 -0.354 

Sphericity 0 . 8 0 0.003 0 . 0 6 0 -0.301 - 0 . 9 8 6 

Remarks on stratigraphy 

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

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

mittent or pulsating sediment supply (Bmulig A936). This phenomenon is 

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

(Sparks I968) a very similar result would be obtained. 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 them, 

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 si&ni 

could have been ultimately derived from a marine deposit. 

In summary, therefore, it seems that the initial depositional phase, 

resulting in the shingle of Bed 7, is not typically marine, although it is 

capped by deposits clearly formed by marine or tidal estuarine 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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MYinities ajnd. Cbronoloe? 

Everard. (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 height of about )0' 

O.D., and there is a I5' bluff reaching up to the 50' stage. Despite the 

horizontal nature of the remnant Everard does not inclWe it as a 

'horizontal segment', singly because he does not recognise any of these 

between the 10-15' stage, and the $0-70' stage, a surprising conclusion 

in view of the evidence frcm other area (Everard I952 p. 97). However, 

as can be seen from the figures, the longitudinal gradient of the original 

terrace before denudation must have been very sli^t, and its perceptible 

gradient at the present day seems largely attributable tora false effect 

produced by erosion of themaward side. There eeems 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 solifluzion 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 beach deposits. However the 

sands must have been formed 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. 

Chronoloev 

It seems likely that the beach segment in question would have been 

f cormed in a transgressive sea, in a location where there was a great deal 

of gravel available for re-working. It seems probable that the Wi^t/ 

Purbeck ridge had been breached by this date, if not long before, since had 
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this not been the case the environment of deposition of the deposits would 

have been more char act eristioally estuarine. The raised beach is demons-

trably later than the estuarine clays that are beneath it, which have been 

aasigned. by West and Sparks (I96O) to Zone (f) of the Ipswichian inter-

glacial, as at Bdbbitahdle and Selsey. The deposits seem to belong to a 

later phase of Zone (f) than Selsey (see p./6f ), 

The marine transgression forming the beach must therefore be placed 

some time after the end of Zone (g), 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 ̂ emiai^ raised beach complez, both on stratigraphic 

and chronological grounds. 
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4.15 ChristohuToh 

The Bournemouth aad Christchurch area of Hampahire has prpduced many 

thousands of implements (Roe I968), and the terrace sequence and sites have 

been the subject of a number of papers, notably those of Bury (I923), Green 

(1546, 1947, "+949), Calkin and Green (1949) and Sealy (1955). The youngest 

and lowest terrace features of the area are the Christchurch terrace and 

the Musoliff delta, or Muscliff terrace ^reen 1949), with surface heights 

from 20-40*00. 

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 map is shown in Pig, (113). 

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 )2'QD (Pig. W^). It has the 

form of a typical bay delta, as the result of fluviatile aggqpdation near 

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. Khe 

Muscliff delta gravels have a thickness of over 50' in places, and are 

reported from 41 'CD to -15'QD. 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 surface height of 18-27*00, which Calkin and Green (1949) consider 

was formed after the retreat of the sea from the level to which it had 

risen during the formation of the delta. This 'Christchurch terrace' 

(Pig.̂ ") ) is found below the formation of the delta, below a bluff at 

about 23'OD, which separates it from the Musoliff delta (Pig. (#3 ), The 

Muscliff delta and Christchurch terrace appear to have farmed either by a 

single transgressive episode or two episodes closely related in time (p. ) 
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The distributions of these features, according to Calkin and Green (1949) 

aire shewn in Fig. (L^ ) , although they considered that the Christchurch 

tezrraoe was flwiatile, and the present study shoNrs that at least the 

coastal stretch, is of marine origin* The various fragments thou^t 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 vAiich may be considered as a raised beach. Since 

no exposures of the inland sections are to be found it is impossible to 

make a categorical 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 

segment, 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 con^lex, and the exact stratigraphic 

relationship of the Musoliff delta and the Christohurch terrace is unlikely 

to be straightf orward. It is possible that the inlajid segments may be 

the result of mixed environments of deposition, and in any case they 

probably consist largely of gravels redeposited fromj the Muscliff delta, 

cut by the Christohurch terrace. 

The rise in sea level which was responsible both for the drowning of 

the river valleys, and thus for the formation of the bay delta, and after-

wards for the aggr^ation leading to the formation of the raised beach 

segment seems to have been Ipswichian in date, and related to the 

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 Ghristchuroh terrace artifacts with types, including bout 

coup^ axes, found stratified within the Muscliff gravels suggests that the 

two are ii^eed closely related in time and not the product of two separate 

inundations. 
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The Section 

The height of the coastal segment exposed in the cliff (Pig. 63") 

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 Stow, 

and rising to the east, to Hengistbury Heed, and to the west to the higher 

terrace levels of Bournemouth. A fine section through the deposits could 

be seen on the coast between Southboume and Hengistbury Head (Pig.t%), 

although it is now partially obscured. The deposit comaists of over 3m 

of ahkBghe* gravels including lenses of sand, and is capped firstly 

by 'brickearth* and then by a modern blown dune sand. The deposits rest 

conformably on Tertiary sands (Pig.t&T). 

Towards the base of the section lenses of very coarse gravels may be 

found (Beds 4 and 6), which include a number of large bl&ck pebbles re-

deposited from the Eocene beds. These are heavily rounded (R= 0.8 or 0.9), 

with high sphericity values, and often bearing sig^s of marine action. 

Well-rounded flint cobbles are also found. The Eocene 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 drawn, and sediment samples taken from 

each layer. The modem dune san^ (layer 7) was also sampled to compare 

its composition with the stratified sand. Pig. (bL) 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 particles in layer 4 

being larger than -6^-( ma}, mostly Eocene pebbles. The mean size of 

the material in layer 3 is 3.1760 (Table and that of layer 4 :13 -5.1390. 

Both samples contain over 80^ of gravel and less than 0.3% 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 atttibutable 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 environment, and are thus 

likely to be marine in origin, although the raw material could have 

originally been derived in part from fluviatile terraoe gravels at W-gher 

levels. 

Fig, (46 ) shcTxrs the particle size distribution curves for the strati-

fied sand lena from Bed 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 of mud. It was positively 

skewed, quite well sorted and leptokurtic, with a mean size of 1,48Q^, The 

dune sand was also moderately well sorted and almost entirely composts' of 

Band (99*%^), The particle size distribution cuires show the marked 

similarity between the two samples, the principal difference occurring 

near the top of the curve, occasioned by the 0,6$^ 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 ezaggeorated. The similarity between the samples, together with 

the good sorting, positive skewness and an examination of the surface 

characteristics of the sand grains suggests that the stratified sane 

an environment of deposition similar to that of the dune sand, and it 

seems likely that it was formed by aeolian action towards the back of the 

raised beadh. A strong contrast exists between the particle size comp-

osition of the dune sand and of beach sands, for example those shown in 

^g. (Lio). 

The particle size distribution of the brickearth is shomi in Fig. 

( ̂ 6 )« This was a brown sandy deposit, Munsell colour 7,5Y5/7 (brown), 

not very well canpacted and with a pH value of 8.1. Sieve aixi pipette 

analysis showed that the deposit consisted mainly of sand (9!*-. 9^) with an 

appreciable amount of mud (3.55^). This is similar to the 'brickearth' 

already described from Stone, further along the coast (Pig.f^). The 

deposit was negatively skewed and: rather poorly sorted, which would 
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normally indioate a marine origin, but this is contradicted, by the presence 

of fine material such as the clays and. silts. It is suggested, that the 

'briokearth' had. ind.eed. been originally dei-ived. from beach sand., vAiich had. 

possibly been blown onto the top of the raised, beach segment after the 

retreat of the sea. This d.eposit had. then been weathered 'in situ', end. 

d.eoalcified., resulting in its present characteristics. There seems little 

doubt from the results presented, above that this exposure shows deposits 

which are the remains of a raised, beach segment, rather than a fluviatile 

aggradation. 

The Implements 

Both the Musoliff and. Christchurch terraces have yield.ed. a number of 

implements of Mousterian of jlcheulean 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 a 'site' 

being present, but only a number of the finds in a very fresh condition, 

suggests that they are likely to be largely contemporary with the deposits. 

Calkin and. Green (1%.$) record, a total of 16 implements frcm the 

Muscliff delta, of which only 9 ai-e now traceable, and 8 from the Christ-

church terrace, of which only 1 can new be found. In addition they report 

8 other implements which came from these d.eposits but which are not precisely 

located., 1 of which can new be found, and vAiich is marked. 'Christchurch 

Terrace'. 

The composition of this group is shewn in Table The bout 

coupe axe from the Christchuroh terrace and the double racloir are drawn 

in Pig. (67), together with some implements from the Muscliff delta. 

The whole group is remarkable for the 4 superb bout coupe ames, three of 

which are shown in Pig. (W7). Pig. (t7) no. ( |) is a particularly 

interesting specimen, made on a flake of attractive black flint, with an 

abrasion ind.ex value of 0, indicating that it is virtually in 'mint' 

condition. Pig. ) no. (^) is a more triangular bout coupe with a 



flat cross section, and. no. (^ ) is a bout coupe axe of very small size, 

reminiscent of some of the specimens from Great Pan Farm ( p , ) . The 

implements found, also included, a fresh Levallois flake, a roughout and. a 

core. Since the number of finds was so small and. there was no grounds for 

postulating an assemblage, it was not thou^t that the usual linear re-

gression analysis of the measured, variables was likely to prod.uce any 

valid, results. However a simpler analysis of the group showed, that $0^ 

of the implements were very lightly abraded (index values less than 2), 

although 2 specimens were quite heavily abi%ded. The mean weight of the 

implements was 222.61 gms, and they tended to be rather small in size 

and thin in section. 

Conclusions 

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 farmer 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. If 

this is so then Muscliff delta, including implements of related type, is 

unlikely to have formed at a very different time and may quite possibly 

have been deposited during the same transgressive phrase. 



CM 

W) 

3 u 
O 

CO 

(67) Implements from the Christchurch and. Muscliff terraces. 



Table (I^T) Implements from the Muscliff delta and. Chriatohurch terrace 

1)9 

Description No. found Formation Formation 

1 Levallois flake 1 Muacliff delta 

15 double convex racloir 1 Christchurch terrace 

119 core 1 Muscliff delta 

120 rcughout 1 Muaoliff delta 

125 pointed triangular handaxe 2 Muscliff delta 

130 lanceolate handaxe 1 Muscliff delta 

132 bout coiq)e handaxe 3 Muscliff delta 

1 Christchurch terrace 

11 
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Fiaherton (near Salisbury. Wilts. SU 1%502) 

Intro&uotion 

The first reference to the extensive 'brickearth' d^osits at Fisher-

ton (sometimes referred to as Pisherton .Anger), comes in the work of 

Charles Lyell (1826). He describes the deposit as varying in thickness 

from 10-20*, divided into laminae, occasionally separated by layers of 

fine sand or small flints', and appearing to be a 'tranquil sedimentary 

deposit frcm water' (Lyell 1826). 

Much work was done on these deposits in the 1890*8, especially by Dr. 

H.P. Blackmore, creator of the Blackmore museum in Salisbury. He noted 

that the 'brickearth' foi-med a low terrace alongside the R. Wily or 

Wylye (Fig. 68), between Salisbury and Wilton, rising ]30-̂ 0' above the 

present flood-plain. The deposits were being extensively quai-ried 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 untrameable). 

The base of the 'brickearths' (sometimes also referred to as clays) 

frequently i-ested on a layer of light-coloured marls, full of land and 

fresh water shells, and the deposit appeared to dip markedly towards the 

south. (Blackmore 1897, Cunnington I858, Evans 1872, 1864, Ly^ll 1833, 

Prestwich 1855, Reid I903, Stevens 1870). The geological survey mark the 

'brickearths' on the geological maps, but no work has been done o(i the 

deposits in this century. The area has now been almost ccmpletely built 

over, and it is doubtful whether any of the 'brickearths' are left. 

Indeed Eeid, in the Geological Survey Memoir of I903,stated that 'so much 

of the brickearth has been worked out that many of the sections are obscure' 

and was forced to quote a section given by Prestwich (1855), over 50 years 

earlier. 

This lack of extant sections is most disappointing, since the deposits 

yielded one of the most important collections of PleistdLcene faunal and 

molluscan material found in the south of England, aoconq)anied by artifacts 
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stratified within the 'brickeartha'. Additionally Arustrating is the 

fact that the term 'brickearth' was used by 19th century authoM to 

describe any sort of material suitable for the manufacture of bricks 

(see p. , and. is not a reliable indicator qg ̂ he composition or 

environment of deposition of the deposit. 

Although the area is built over (see Pig.^f) a fortuitous gas pipe-

line trench at Grid, Ref. 8U124-310 (see map) showed that at this point 

there was neither gravel nor brickearth on top of the chalk bedrock, 

although either would have been expected from the Geological survey map. 

Just below this height (see section j Pig.% ), 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 outcrop (2 miles away on the other side of the valley) was in 

a similar case. One is therefore 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 Muaeum. 

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 con^iled from a* 

fieriii-ir description by Reid (I903), 

Section 1 

This section, compiled from work done in the IS^O's, is reproduced 

in Pig. ( 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 1-1^" thick. Blackmore mentions that a little 

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 ccmposed 

largely of soliflucted material. Ihe present slope of the Pisherton hill-

side (Pig.-?0) is approximately 1 in 1?, amply sufficient for solifluxion, 

and it is possible that it migjht originally have been steeper. Beds 2,;$ 

6 and 7 and 9 of Pig. (7, ) seem to be either soliflucted material and/or 

coombe rock, differing in composition with the relative amounts of chalk, 

gravels and clays available, and probably with the climate at the time of 

farmrntion of the deposit. The white 'brickearth' of Bed 4 is presumably 

a leached horizon, and the 'red clay and gravel' imderneath it represents 

the illwiation zone of the same deposit. The 'brickearth' must there-

fore have been subjected to a considerable period of weathering, and was 

then capped by the solifluxion deposits of Beds 2 and 3, which were probably 

farmed under severe climatic conditions. 

Section 2. 

This section was drawn by Reid (I903) on the basis of data in Prest-

wich (I855)« The section is taken at 'Hardings briclqrard', ndiere the 

deposit is supposed to attain maximum thickness. Again 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 $ again appear to be coombe rock. 

Eeid mentions the extensive faunal and molluscan remains, statiizg 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 fl-om the sections 

Swanaon (1970, p. 59), discusses the 'brickearths' of the NewPorest 

in considerable detail, and casts doubt on the previously accepted theory 

that many of them are of aolian origin. He finds only three locations 

where the 'brickearths' can be considered as weathered loesses. In the 

case of FisherfiM/great depth of the deposit, and its height above sea 
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level, indicate that aolian origin is most likely, aa does the position of 

the deposit in the lee side of a hill, %iatever the origin, it has obviously 

been heavily weathered in situ, and the greater thickness downslope may be 

accoimted for by simple topography. It seems worth 

deposit was indeed a weathered loess, the rate of log! 

not rapid, only 2.4- cm per 1000 years according to M(%imey (1971). Other 
<2̂, 

noting that, if the 

ss accumulation is 

voured by early 

-uviogl^^al spring 

; examination of an 

hypothesjî , including the one of fluviatile origin fd 

writers, or the possibility of the deposit being a fl 

meltwater deposit, cannot really be discussed withoul 

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 wculd have 

needed temperate conditions, but the capping of solifluxion deposits and 

coombe rock Indicate at least one cold period after the deposition of the 

'brickearth', 

Only two implements were recorded from this 'brickearth', i^ither of 

7*d.ch can at present be traced. Evans (Pig. "?l) illustrates one specimen, 

a bout coupe with a very flat cross-section, finely worked, probably with 

a soft hammer. This drawing is reproduced (enlarged) in Pig, (72.)' 

tool is described as being ih a sharp condition, with marks of use on one 

edge, and having a white 'porcellaneous' 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 association with bones of mammoth (Mammuthus primigenius 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 

'brickearth' in which they were found waa formed under cold conditions. 

The association between these two bout coupe handaxes and the plentiful 

faunal remeiins about to be described, is vital to the chronology of the 
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#essex area. The only other location within 100 miles where this occurs 

is the assemblage from the Hyaena Den (Somerset). Since the bout cot^^ 

form was apparently manufactured, only during a comparatively short period, 

of time d.uring the Midclle/Ijato Pleistocene it should, thus be possible to 

postulate a d.ate for the deposit both on typological and. faunal grounda. 

The fauna 

Extensive faunal remains listed, in Table ( h a v e 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 ihe s,0tirrounding gravel* Blackmcre (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 th^ 

were most abundant a few feet from its base, especially on the hillsides. 

The bones seem generally 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 mammaliem remain^, but included mammotii, horse and 

rhinoceros, whilst the higher deposits (for example the section at Handings 

pit, where the brickearth was 30* deep) yielded plentiful horse, ox and 

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

Remarks on the fauna 

Souslik (O. Oitellus eirvthrogenoides) 

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 1) individuals, many with teeth still remain-

ing in the sockets, was later increased to over $0. The 'locked notebook' 

of Dr. Blaokmore states that 'at one point in the brickearths of Pisherton 

the teeth and bones of the pouched marmot (= souslik) occur in great 

abundance. In some instances the entire skeleton has been discovered with 
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Table (6^,) Fauna from the *brickeartha' atiPisherton (compiled from 
Blackmore 1896, Cunnington 1858, and. the 'locked notebook' 
Modern terminology from Rurten /l968). 

Common name 

GARNIVORA 
Cave hyaena 

Cave lion 

Wolf 

Pox 

Sceciea name 

C.Crocuta G. 

P.Leo spelea &. 

CaniB lupus L. 

Vulpes vulpea L. 

mOBOGCIDEA 
Mammoth 

EBRISSODACTYLA 
Woolly rhinoceros 

Horse 

Wild ass 

^TIODACTYLA 
Pig 

Red deer 

Reindeer 

Musk ox 

Steppe wisent 

Bison 

Aurochs 

LAGOMQRmA 
Varying hare 

RODBMTIA 
Scwslik 

Vole 

Lemming 

Arctic lemming 

Mammuthus primigenius B, 

Goelodonta antiquitatis 
B. 

Bquus sp. 

B.hydruntinus R. 

Sus scrofa L, 

Cervus elaphus L, 

ĵ &ngifer tarandus B. 

Ovi^ds moschatus L. 

Bison priscus Bo. 

Bison minor L. 
p 

Byb primigenius L. 

Lepus timidus L« 

C.Citellus erythrog-
enoides 

Arvicola terrestris/ 
amphibius 

lemmua lemmus 

iDicrostondyx torguatus 

Original identification 

Hyaena spelea 

Pelis spelea 

Canis lupus 

Caais vulpes 

Elephas primigenius 

Rhinoceros tichorinus 

Bquus(caballu8,fQS8ilis 
& plicid^p) 

Asinus fossilis 

Sus scrofa 

CervuB elaphus 

Cervus tarandus 

Ovibus moschatus 

Bison priscus 

Bison minor 

Bos primigenius 

I^pus timidus 

Spermophilus super-
ciliosus 

Arvicola ratticeps 
& agrestis 

Lemmus norwegicus 

Lemmus groenlandicus 

Notes 

last molar 

canine 

2 frags & 
impressions, 

? complete 
skeleton 

calcis frag 
of young 
animal. 

AVE8 
Goose 

Duck 

Anser palustris 

Anas boschas 

Anser palustris 

Anas boschas bone with 
fox teeth 
impressions. 
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the bones articiilated. and undisturbed, showing that the little animals had 

perished #iile rolled up in the usual attitude of hibernation'. The 

species was oz-iginally identified by Falconer, ffom Mendip fossils in the 

Williams collection, as Spermophilus erythrogenoides, and by Professor 

Eamp as S.superciliosus (Blackmore 186?). The souslik is a small burrowing 

animal, not found in Britain today, but common in certain types of Pleis-

tocene deposits. 

Lemming 

Two distinct species cf 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 deposit. 

i;-
Oave hyaena (̂ Grocuta sipejfea). 

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

Ganis 

The wolf (Ganis lupus) has great climatic tolerance, and can live in 

virtually any environment from tundra to semi-desert. The fox (V. vulpes) 

is not so tolerant, since it is not fcund on actual tundra, but prefers 

forest or steppe ewironments. It is possible that the arctic fox 

(Alopex lagopus) was mis-identified here. 

Horse 

Several distinct species of horse have been recorded but it is almost 

impossible to correlate them with modern terminology. Kurt^ (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 absent 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 
0 

woodland, but the musk oz (Ovi^ds moschatus) is well adjusted for arctic 

tundra, and is often found in faunas dominated by reindeer. 

Deer 

There are additional contradiotiona in other species of Artiodactyla. 

ihe reindeer (R.tarandus) has no environmental preference for a severe 

climate, making seasonal migrations between tundra and forest, whilst the 

red deer (Oervus elaphua) 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 muat 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 ofj^breal 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 admixture of temperate woodland animals. Prom the remarks quoted 

previously (pJNf^) it seems that there was some stratification, with a 

'cold' fauna at the top of the hill, and a wann fauna at the bottom. It 

is impossible to say whether the fauna was mixed or contaminated, although 

this does not seem likely. 

Molluscan assemblages 

The molluscan species (listed in Tabled?), fell into three groups, 

laad, marsh and freshwater, although there are some species which can live 

in combination of the two. The mollusc a 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 oould. occur in marshes, althou^ this would, not 

Ibe 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, ultimately laid down in fresh water (Evans 

1972) and the land element indicates damp, marshy conditions in a generally 

open landscape, 

Molluscan climate and chronology. 

This fauna is of a type generally associated with interstadial climatic 

conditions. Many species, for example, 3 , 4 , 5 , 8 , 1 0 , 1 2 , 1 ) , 1 9 , 2 0 , 2 2 , 2 ) , 2 6 on 

Table (^-y) are characteristic of the late Weichselian/bevensian in Britain, 

aa at Cherhill and Beckhampton (Bvaos 196$). 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 Ipswich!an/^emian interglacial, 

extending into the cool Pinus zone (h-i) (Sparks 1964, Evans in Ifainwright 

1972). 

(The writer is Indebted to Dr. J. Evans for his invaluable help and remarks 

on the morphology and environmental preferences of the mollusca). 

General Chronology of the deposits 

The environment 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 molluscan fauna, suggest fluviatile conditions. In 

both sections the 'brickearths' are capped by solifluxion deposits and 

coombe rock, indicating at least one period of intense cold after their 

formation. Should the basal deposits of Section (I) be coombe rock then 

6 

there was another very interglacial episode 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 ( 1 9 7 2 ) notes that the loess deposits of LaCotte (see p.<7%) 

accumulated at a rate of some 24 cm. per 1000 years, to a total depth of 
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Table (fj?) .Mollusoa frcw Pisherton a 
^Compiled from Evans 18^L, Prestwlch and Brown I855. 
terminology from. Ellis ̂ 951.) 

Modern 

Original name Correct name Environmental 

1 Acme/Acicula lineata Acicula fusca (Montagu) Land 

2 ? C.tridentatum Carychium minimum (Muller) Land 

3 Zua lubrioa Cochliopa lubrica (Muller) Land 

Zuasubcylindrica W 1* II Land 

4- Pupa muacorum/marginata Pupilla muBoorum (Linne) Land 

5 Helix arbustorum, Ariazita arbuatorum (Linne) Land 

6 Helix nemoralis Gepea nemoralia (Linne) Land 
7 Helix rufescena Hygromia atriolata (Pfeiffer) Land 

Helioella ap. w m 

8 Helix hispida Hygromia hiapida (Linne) Land 

9 Helix hiapida var.concinna Hygrcmia hispida va. concinna 
(Jeffreys) 

Land 

10 Helix pygmaea Punctum pygmajGim (Drapernaud) Land 

11 Zonites rotundatus Discus rotundatus (Muller) Land 
12 HelixjElafg' ' Euconolus fulvus (Muller) Land 

Zonites * M Land 

13 Helix radiatulus Retinella radiatulua (Alder) Land 

Zonites radiatulus * w Land 

14 Helix pulchella Vallonia pulchella (Mija.ler) Mar ah/land 

15 Limax agrestis Agriolimax agrestis (Linne) Marsh/land 

16 Oatinella arenaria Succinia oblonga (Drapernaud) Marah 

17 Succinia putris Succinia putris (Linne) Marsh 

18 Succinia elegans/gracilis Succinia sarsi (Esmark) Marsh 

l^lgmmaeua trunulata Lymnaea truncuiatai (Muller) J)/ Fresh watay 
marsh 

20 Lymnaea palustria Lymnaea palustria (Muller]( W 

21 Flaaorbis spirorbia Planorbia leucoatoma (Millet) M 

22 Piaidium fontinale Piaidium casertanum (Poll) m 

23 Pisidium obtuaale Pisidium obtusale (Lamark) M 

24 Valvata piacinalis Valvata piacinalis (Muller) freshwater 

25 Bithynia tentactulata Bithynia tentaculata (Linne) 

26 Lymnaeus pereger Lymnaea peregra (Muller) M 

limoaa W M H 

27 Planorbia carinatus Plemorbis carinatus (Muller) W 

28 Ancylastrum fluvtatile Ancylua flwiatilia (Muller) H 

29 Piaidium amnicium Pisidium amnicium (Muller) ! W 

30 ? Piaidium puailium Pisidium nitidum (Jenyns) M 
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12:1. These figures agree very well with those obtained, from excavations 

at Molodova, in the Ukraine (Russia) where the exoavator calculated, a de-

position rate of 2^cm/lOOO years. Both these sets of figures have been 

h 

obtained by calibration with 0 14 and. Pa/Th dates. ^uld the Pisherton 

'brickearths' be weathered loesses then their great d.epth is by no means 

unique, azKi it is possible that they may have accumulated over a consider-

able time, since McBuzney estimates that the period of active loess form-

ation during the Thirm might have lasted. $0-60,000 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 (Ipswichiaiykemian) interglacial. The molluscan evidence 

suggests that the site belongs in the cool Pinus (h-i) aone of the Ipswichian, 

TH^ch 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 

into the early Weiehaelimi, to be deposited during a period of slight temp-

erature amelioration. There is evidence to suggest that the bout coupe 

handaxes were contemporary within the fauna, and since these forms are 

confined to a narrow period of time, a date for the deposits at the extreme 

end of the Ipswichian transition to Woieheolia* would be in perfect agree-

ment with the fact that so many bout coupe handaxes are stratified within 

the late Ipswichian raised beach deposits. It is worth noting in passing 

that the 'terminus post quem' for the exposure of the raised beach at 

Stone (p. 130) is Zone f of the Ipswichian, 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. 

Pig. ( 7%) Bout cou^ haodaxe from Fishertoh. Original length o. 12 cm. 

Prom Evans (1897., p. 6^0, Pig. 2̂ 71), 
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hypothesis, but a oategorical statement cannot be made without examin-

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

4*22 The Baainjzstoke ' surface finds' 

Introduotion 

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. These were found as the result of detailed field 

wcrk by Messrs, Ellaway, Rainbow and Willis, earlier in this century. 

(Bllaway and Willis 1^22, Willis 1%.6). 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 frequently tools from Lower Palaeolithic to late Bronze 

age in type may be found in association. 

The area is featured in this survey since at least one site, Holyboume, 

shews a concentration of Mousterian and Levallois material, in conditions 

that suggest this is more than a random aooumulation. 

Olay-with-f lints 

The high chalk downlands of the Hampshire Basin are frequently covered 

by this irregular patchy deposit, lAiich was described by Willis (1%.6) as 

a 'variable and puzzling formation', the origin of which 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 ma3cimum thickness 

at the greatest elevations. The boundaries of the deposit are indefinite, 

and the geological maps very inaccurate in this respect. The clays are 

often associated with thin spreads of deep reddish-trcmm gravel, heavily 

frost-fractured. Many of the early Geological Survey memoirs describe 
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thia deposit (for example Reid, 1^0^) 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 conq)lexity, 

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. )1) 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 possib-

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 the Oromerian, and to have taken place under 

a climatic regime that does not appear to have been repeated later in the 

Pleistocene. 37he deposit was much modified by cryoturbation and soli-

fluxion at a later date, and material from it is included in the 'Plateau' 

and 'Valley' gravels. 

The Basingstoke area 

The chalk dcwnland approximately 8-10 miles to the east, west and south 

of Basingstoke (see Pig . l3 ), varies from 3-700'O.D., and has a high con-

centration of clay-̂ with-flints (see Pig. ) . The area lies at the extreme 

edge of the chalk anticline, where it dips under the soft Tertiary rooks 

of the London basin to the north. The chalk formation present is the soft 

Upper Chalk, which contains a high percentage of flint and is easily 

weathered. No clay-*ith-flints occurs on the Tertiaries, although they 

are partially covered with plateau and valley gravel and brickearth. This 
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distribution lencLs 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 1%.6 p. 255), often with a white 'chalky' appearance, and extensive 

frost-'cracks. Table presents a suzmnary 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 ( 1 9 6 8 ) endeavoured to isolate the Palaeolithic material from this mass, 

and his results are shewn 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 Palaeolithic material, Holy-

boume, Dummer, Bllisfield, Winslade and Worting, but the material included 

under these headings is not necessarily derived from one location, but is 

generally a con^osite total accumulated from stray surface finds in that 

locality. Only at Holyboume is there evidence to suggest the presence 

of a true 'site*, A pilot study was therefore undertaken on Holybourne, 

and two of the other majctr sites, to see whether a full detailed study of 

all the material was likely to yield any significant archaeological results, 

Holvboume (and Yarnhams) 8U 208960 

The location of this site is marked on Pig. (12 ), amd can be seen to 

occur at over 700'O.D., at the edge of the clay-with-f lints. Roe (I968) 

lists about 24 handaxes and at least $0 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 reaiiily available, there is 

no modem catalogue and no precise find-spots are recoiled. Roe (1968) 

opmaidered that the group from Holyboume may jijst be classed as an assemb-

lage and states '....only at Holybourne could a group of handaxes suitable 

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 #ie other 

sites, but was not concerned with the flake material, except for a passing 

reference to the presence of handaxe trimming flakes, ndiich he ccnsidered as 

additional evidence for the presence of an assemblage. 

The material from this site is all very heavily weathered, some of the 

handaxea being virtually unclaussifiable for this reason. A small sample was 

examined, the composition of which is shown belcw. 

Table 

Type No. Description No. examined 

9 Single convex racloir 2 

123 Retouched flakes 2 

122 Unretouched flakes 1 

1-2 Levallois flakes 1 

(varied) Handaxes 

162 Bout coupe handaxe 

- - - r .. , 

1 

20 (total) 

The handaxes were generally of a refined Acheulean type, and included 

a perfectly typical bout cou^, in mint condition, together with other 

Mousterian forms such as two single convex racloirs. Roe (I968) 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 

flakes were much less heavily weathered than some of the other ajxes, and 

Roe presumably chose these for his measurements. The group cannot be 
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considered as uncontaminated. The abrasion index of the above-listed 

artifacts was measured, although in this case it was measuring the degree 

of weathering, rather than the degree of stream rolling. The mean ridge 

width was found to be with a standard deviation of 40.5, due to 

the marked "bimodality which is shown clearly in the histogram (Pig.7^ ). 

Further statistical work on such a small sa2q)le is quite invalid, but this 

serves to illustrate the point that the sample is far frcm being unified. 

Roe measured I9 of the haridajces, 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 imtiich also contain the 

bout coupe form. All the sites included in this group are considered as 

late in the ̂ cheulean, or Mousterian. 

%ii3 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. Many of the Mousterian 

forms present here recur in the industries associated wiiii the 7,5m raised 

beach (see p.S"* ), and the location of this site is not dissimilar to that 

of Bleak Down, on the Isle of #ight, where a similar concentration of 

material was observed. Both sites plausibly represent a tmk^^isit to 

the hilltops by hunters, probably in the early Devensian (Weichselian). 

miisfield 

A sample of material from this site was examined for purposes of 

ccmparison. The evidence for the existence of a true 'site' is even more 

tenuous than at Holyboume, and the material mere 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 6OO' O.D., 

again on the edge of the clay-with-flints. 



Table ) 

Type No. Descri-ption No. examined 

10 Single convex racloir 2 

end. scraper 1 

12) retouched flake 1 

1-2 Lavallois blade/flake 3 

119 tortoise core 1 

(varied) Handaxes 8 

122 unretouched flakes 41 

124 waste flakes 4. 

61 (total) 

Some of the weathered, hamiaxes could/by of any type, and. the shapes 

seem to be variable. Patination varied from deep chalky -white to dark 

reddish brown, The Ijevallois and Mousterian material wag again the least 

heavily weathered, which give^bimodal abrasion measurement similar to 

Holybourne, The mean ridge width was 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 658L78) 

This location, at about the same altitude as Ellisfield, is reputed 

to have yielded an even higher concentration of material, but scattered 

over a very wide area. 

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.^^^standard 
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deviation 44.0) and. this broad spectrum of results can be seen on the hist-

ogram (Fig. 7^ ). There is no evidence to suppose that this is anything 

mere than a random accumulation of material. 

Table (4% ) 

Type No. Description No. examined 

9 Single straight racloir 1 

1-2 Levallois flakes/blades 9 

123 retouched flakes 1 

122 unretouched flakes 88 

124 trimming flakes 1 

(varied) handaxes 15 

115 (total) 

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 vAiich are presumably derived from it by 

weathering. The contents of these concentrations are unrelated typolcg-

ically, and differ widely in their degi-ee of weathering. Examples of 

material from the minor sites support these generalisations, and the arti-

facts from Ellisfield and Winslade are so mixed aa to be archaeologically 

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 Holyboume there is evidence to 

suggest that this may constitute an assemblage. None of the sites have 

any evidence for working floors. It can therefore be concluded that the 

statement made by Roe ("1968) that Holyboume deserves the status of a aroh-

aeological site can be tentatively supported by an examination of the 
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weathering of the artifecta, but that precise definition of an assemblage 

is likely to be subjeotiTe, None of the other sites are likely to yield 

any archaeological information of value. 

4,2) Bleak Down (isle of Wight) 8Z 512817 

Introduction 

!Che geology and implement finds from this site have been described by 

Poole (19^), in the only published reference. The site consists of a 

gravel-capped spur of Lcwer Greens and, at an altitude of 278' O.D, (I60' 

above the hei^t of the River Tar), see Pig. (76), gravel is mapped 

as 'plateau gravel' by the Geological survey, and was worked extensively by 

hand in the I^ZO's, leading to the finding 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 (19^2) 

divides the gravel into two main spreads, the northern Iwer one being 

derived presumably mainly by solifluxion from the higher southern one. 

He refers to these as the 'Higher' and 'Lcwer' teznraces. 

Higher Terrace 

Fig. (7t) from Poole (19)2,p.3I diag.3), presents his opinion of the 

structure of this deposit. It seems to consist 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 Greene and, 

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 '8t. Acheul II' material, a fine, 

unworn ovate of which is illustrated by Poole (Poole 1932 plate 3 Pig. 12). 

The next deposits, described as 'pockets of a pale gray clay', is formed in 

hollows in the initial gravel ('A'), idiich may be up to 5O' in length. It 

seems possible that these represent the fillii:ig of meltwater hollows, formed 
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Pig. (76) Terrace structure and. deposits at Bleak Dcwm, after Poole (1932) 

(1) Sections of the 'Higher' terrace, after Poole (19)2, ?. )1) 

(2) Sections of the 'Lower' terrace, after Poole (1932, p. 37) 
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uiBier aeveire olimatic conditions, since their filling is stated, to be fine-

grained, altbou^ variable in colour and. composition* They contained the 

remains of em unwom Mousterian industry, The final deposit of the eirea 

is another gravel ('C'), which seems from the description to be a composite 

bed ccmposed of soliflucted material derived from all the previous deposits, 

including the clay pockets. 

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 ('0'). 

Lo«mr Gravels 

Fig. ("96) shows Pooles section and diagram of his 'Lower Terrace' 

(from Poole "19)2 p. ̂ yX/hich has a base level at 2)6' O.D. These gravels 

seem mainly to have been soliflucted from the upper terrace, aM consisted 

generally of an amorphous mass of sands and gravel, except at the base inhere 

Poole 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 'St, Acheuel 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 'Lcwer 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 (Pig. 76 ) has several 

notable features. The gravel appears to be covered by a 'brickearth', of 

unknown ccmposition, which overlies a sandy deposit containing Mousterian 

tools. It is unfortunate that the loose usage of the term 'brickearth' 

negates the possibility of using it as a factor of diagnostic of environ-

ment, but the high altitude makes it possible, indeed probable, that it 
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would have a large aolian ccmrponent. Should, this be so it would again 

indicate severe oonditiona. There is a definite cryoturbation feature 

within these bi\ickea]rths, and a separation into a topmost 'gray-green loam', 

indicative of extensive weathering, and a basal oohreous zone with flints. 

The exposed situation would favour leaching and other soil-farming 

processes in such deposits. 

Implements 

The gravel workings on this site, described above, have yielded a 

considerable number of implements, and Roe (I968) records a total of 84-

artifacts from the various deposits. This includes 75 handazes, mainly 

frcxn locations described as 'Cotton's pit' and 'Vectis Stone Go. pit', 

now untraceable. Podle (19)2) 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 Ggrisbrooke Oastle 

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. 

Mouaterian. implements 

The writer has examined the material from this site, and considers, in 

agreement with Poole, that seme 1) 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 (1^), and its contents 

analysed 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 e3[%)ected, 

arxi the implements tend to be of a pointed ovate rather than a cordifarm. 



Fig. (77) Mousterian implements from Bleak Down, including handaxes 

(1 and 4), a Paustkeilblatter (2), a Levallois flake (5) and 

a single convex racloir (6). 



Pig. ( 73) Mousterian implements from Bleak Dcmrn, including an ovate 

hanclaxe (7) emd. a single straight racloir (8). 
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shape. Some cf the implements shew signs of frost action* emd. the form-

ation of a weathering layer (as at Holyboume, p.|^3), but the largest 

implements, for example Pig, ("7?) Nos. mint condition with 

an abrasion index value of 0, indicating that they are probably contempor-

ary m.th the deposit in which they were founi. The variation in index 

value of the other members of the assemblage is attributable to weathering, 

not to transport. !5ie presence of a tortoise core, Levallois flakes and 

Mousterian implements associated with pointed handaxes is rather iiregular, 

but occurs at the Mousterian of Acheulean Tradition site of La Gotte de 

8t« Brelade (see p. ), indeed the fine lanceolate handaxe (Fig. 7^ no, / 

and the 'Paustkeilblatter' (Pig. 7^ No. ? ), may be e&actly paralleled at 

La Cotte. 

Pig, (7?) 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 (see p; Table ( A ) below, shows 

a summary of the statistical properties of these measurements, and. Table 

( IjT) presents a tool-by-tool breakdown. 

Table ( Al) Statistics on implement parameters. Bleak Down 

Parameter Mean Variance Standard Standard Error 
of Mean 

Skewness Eurtosis 
Deviation 

Standard Error 
of Mean 

Skewness Eurtosis 

Abrasion 10.58 27.5) 11.293 3.260 1.153 0.030 

a/b ratio 1.76 0.28 0.532 1.153 0.2)0 -1.077 

b/c ratio 2.27 0.3) 0.578 0.167 0.244 0 . 4 6 2 

Weight 309 44590 211.164. 60.957 0.588 
' 

-0.833 

It will be seen from these figures that the implements as a whole tend 

to be large, and heavy, a useful compairison may be made with the statistics 

of the Great Pan Perm assemblage (p. ). Abrasion values are extremely 

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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Fig. ("7^) Scatter diagrams, axial ratios and weight/abrasion plots 

for implements from Bleak Down. 
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although em attempt shewed, a mild, negative correlation between a/b and. b/c 

onj|diagram (Pig."?1), In non-statiatical terms the assemblage can be 

describea 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. 

Typologioal 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 bcut coupe 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 . T h e assemblage poasesses 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 

accumulation of stray finds, but this is inconsistent with the available 

stratigraphic evidence. Certainly if the group is accepted as Mouaterian, 

as it should be from the presence of a perfectly typical tortoise core, 

Levallois flakes and racloirs, and as Mousterian of Aoheulean Tradition, 

frcm the handaxes, it is very atypical, and possibly reflects cultural 

contact between Mousterian and Aoheulean 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 ear^p 

Devensian (Weichselian), The occurrence of a typical 'Pau5tkeilbla±ter' 

may suggest cultural overlap in the Pinal Acheulean/^lcoqulan/karly M.A.T. 

horizon at the beginning of the Weiohselian, but the assemblage is far too 

small to be diagnostic. 



Section Chronology + conclusions. 
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It is important, when conaiderlng the chronology of these southern 

British site industries, to relate them to other British and. Continental 

sites aM assemblages. The Continental Mousterian succession has been 

the subject of much recent work (Mellars, I969), which makes it possible 

to compare the characteristics of the classic French sites with those of 

the less well documented. English examples. 

The origins of the Noustei-ian of Acheulean Tradition are complex and 
$ 

obscure, but Bordes (19̂ )0 believes that both the M.A.T. and the Micoquian 

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 distinct branches of the Aoheulean. Certainly 

many Acheulean features are to be seen in the Hampshire Mousterian of 

Acheulean Tradition industries, Mellars (1973, 3)ers(3ial communication) 

emphasised the fact that since relatively little is knom about vAiat happ-

ened in human terms in pre-Devensian times the possibility of a Wolstonian 

date for these industries cannot be ruled out on purely typological grounds, 

although the stratigraphy and fauna make it extremely unlikely. The bout 

coupe handaxe seems only to have been manufactured during a comparatively 

short period of time at -Qie end of the Ipswichian and during the early 

Devensian in Biritain, and during late Last Interglacial and early Wurmian 

times on the Continent. However, roughly cordiform handaxes are known 

from all pt̂ ẑ̂ ises of the Acheulean, but the parecise form and high degree 

of refinement seen in the bout cot^ does not seem to have been achieved 

at earlier dates. The Levallois technique :is not particularly important 

in British Mousterian of Acheulean Tredition, although it used to be con-

sidered the type fossil of the Mousterian complex. It is, however, often 

important 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 

1 9 6 8 ) . 
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The pmrerty and. crudeness of the British Mousterian of Acheulean 

Trad-ition makes it difficult to obtain a reliable date ty typological 

analogy, Collins (197% personal communication) accepts the British M.A.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 aiy inî lements from the other British or Continental 

sites. Since this crudeness is shared by all the southern English sites, 

together with certain other manufacturing characteristics, it suggests the 

possibility of a distinct 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 irxiustries are distinctive and the assemb-

lages discussed above are typologically related to each other, whilmt still 

forming a part of the general north west European Mousterian of Acheulean 

Tradition group. They are, hcwever, far fz%)m being identical to their 

Continental parallels, This emphasises the importance of the bout coup^ 

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 

subgproups (A and B) has already been discussed* On the Continent these 

two variants seem to have been made at different periods, the earlier 

(type A) at the beginning of the Wurm, at the base of the Ycwngar loess in 

Prance, and the later (Type B) close to the end of the Mousterian period, 

in the late Wurm 11 (40-^0,00 BP), which is the 'claasic' M.A.T. phase in 

Berigord. Bordes considers that this type B always succeeds the Wurm 1/2 

(Bi/k-up) interstadial, and that it develops into the Perigordian at about 
o 

the time of the Wurm 2/3 (n|#A l.w#ig) interstadial. 

Collins (1970) replaces this bipartite division with a single seriation 
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line, emrisaging the Mousterian of Acheulean (Cradlition as starting with 

the basal loessic site of Le Tillet (Bordea 1954-), early inWunn 1 at 

78,000BP, and finishing with La Rochelle (Delporte 1963) much later, at 

around. 4-0-35,OOOBP. He defines a 'Paxton' group of M.A.T. in Britain, 

with bout coupe handazes, 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 coupe handaxe 

this supports the theory that -Uie British M.A.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 8t. Brelade, Bois du 

Rocher and Grainfollet, which Collins considers must belong to nearer the 

middle of the M.A.T. trend line. Nellars (1968) sti-esses 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 coupe handaxe is occasionally to be 

found at these later sites, such as Pech de I'Aze (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 Wunn 1/2 i n t e r s t a d i a l . 

There are a number of parallels between the southern English sites 

and the Balve 4 and Karstein groups of the Central European M.A.T. described 

by Bosinski ( I 9 6 0 ) . The natural backed knives, single convex racloirs and 

large unretouched Levallois flakes appear in the later, Balve 4, group, 

thought to date to ' a temperate oscillation at the end of the early Wurm' 

(Bosinski I 9 6 O ) , although the long blades with irregular patdiy retouch 

and small thick handaxes are more common in the earlier, Karstein, group, 

probably dating from Wurm 1. The Achenheim 4 sites, typologically between 

Karstein and Balve 4, also yielded implements Miich 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 Miooquiem and the early M.A.T., a 

suggestion which has already been made for southern England (p. ̂  ). These 

typological parallels seem to suppoi-t the theory that the southern English 
u, 

ind^tries predate the Wurm 1/2 interstadial. 

The presence of the bout coupe handaxe, which is made on the Continent 

early in the Wurm, the survival of the tradition of making pointed hemdaxea 

and the possible admixture of Micoquian forms all t^nd to suggest that the 

southern British industries are likely, on typological grounds, to have 

been made early in the Wurm, preceding the Wurm 1/2 interatadial. Confir-

mation of this suggestion must n w be sought frcxn stratigraphic context 

and associated faunas. 

5.2. Stratigraphic dating of the 7.5m raised beach 

The implement assemblages from Warsash and Cams are stratified within 

the deposits of the 7.5ni raised beach, and there are strong reasons for 

correlating the observed sections at Christchurch and Great Pan Farm with 

the same tranagressive episode. The minor sites of Bleak Down, Holybourne 

and ̂ isherton, contain implements typologically related to the littoral 

industries, although they are in completely different localities, on hill-

tops instead of ne^ the sea. BTt is clearly important to obtain an idea 

of the chronology of the 7.5m raised beach, to date its included implement 

assemblages and thus provide a basis for the chronology of the Mousterian 

of Aoheulean Tradition in southeni' England. 

Much evidence exists for dating the formation of the 7.5y raised beach 

to a period of high sea level during the Ipswichian (Riss/Wurm) interglacial. 

The beach is found at the cave site of La Cotte de 8t. Brelade at a hei^t 

of 8m CD, at a location unlikely to have been disturbed by local tectonic 

movement, and at numerous other sites on the coasts of north watem Europe 

and the Medit^^ganean. 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 Ipswichiem (Riss/Wurm interglacial) in date. 

The laeaoh is dated in other parts cf the world, to about 100,00-

80,000 BP, by Th/U r e a d i n g s , 0 1 ^ / 0 1 8 tempopabuics. 

Although pesaimiatic about some of the large scale sea level correlations 

proposed by Zeuner, West (1971) agreed that the Late Monaat&rian episode 

is Ipswichian in date, and that the higher, beach (ApSimon and 

Shackley, forthcoming) is to be correlated with the Hcaaian 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 iLower Normannien' beach occurs at % height approximately above 

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 I960) seems to be conternpcmry with the loess 

capping the Normannien beach, with the loessic 'Jheads' of l#urm 1, mndl with 

some phrases of the coombe rock in Sussex. At La Ootte de 8t. Brelade the 

late Monastirian beach is capped by Wormian head, which contained the 

Mousterian of Acheulean Tradition aasemblage. Most workers regard both 

the Normannien beaches as last interglacial in date, although Guilcher 

(I974J discussed the case for a penultimate interglacial date for the 

higher beach. Recently it was suggested that the lower beach belonged 

to a Wurmian interstadial, but there is no conclusive evidence in Brittany 

or Normandy to suggest high interstadial sea level during the 40,000 years, 

aad archaeological evidence from other parts of Prance 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 downwarped, 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 

English Chaanel seems to have been relatively stable during the Ipswichian 

so that there is no difficulty in correlating the British and Normandy 

exposures. 
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West ajxi Sparks (I960) describe occurrencea of 1iie 7.5m beach in the 

Solent area, introducing the important point that moat of the localities 

where the beach haa been recognised are not near its former shore line, 
6 

which is to be found at Black Rock, Brighton. Smith (192̂ 0 recorded a 

maximum elevation of 38' CD for the top of the shingle of the beach at this 

site, and 29.5' CD for its base. West considers that the maximtntn height 

of wave action during the formation of the beach was probably 40'CD, about 

4' above the high spring tide level. This gives a mean sea level for the 

beach of 2$' (7.5m) CD, Wiich is in agreement with the figures arrived at 

by Zeunar (1959)* The idea^^t forward by Byerard (1954) that the reduced 

'fetch' in the Solent may have been responsible for marine resorting of 

gravels moved dcmi by solifluction into a pseudo raised beach which may 

account for some of the anomalies noted in the composition of the beach 

gravels at Farsaah. The varied tidal conditions aM the fact that the 

same pctrtion of the raised beach is not exposed at every site also accounts 

for minor discrepancies in height. 

During the first half oT the Ipswichian, in the mixed-oak zone, 

brackish water indications in the flora at Ilford (West et al 1964) suggest 

that the sea had reached a maximum of roughly 4m above CD at that date. 

The rook platforms aM cliffs described by Oharlesworth (1957, p. 1251), 

and the possible tidal laminationa at Little Thurrock and Purfleet (Hollin 

1974) are a result of this transgression. By the middle of the inter-

glacial, deposits at 1m at Trafalgar Square (Pranks I96O) 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 CD in the south of England, 

including those described in this study. Hodgson (I964) argues against 

the 17m sea level being represented in the area and Hollin (1974) considers 

that the March gravels (Baden Powell 19%.) and the I7m beach of Portland and 
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Bembridge (Arkell form part of the same trajigresaion. This is aa 

yet imconfiiTned. by archaeological evidence. 

On the eastern seaboard of North Merica, especially in BermW.a and 

south Carolina, there is a series of deposits idiich have been attributed 

to a last interglacial still-stand of +I6m, vAiich may have occurred late 

in the period (Hollin 1972), However it is conceivable that this may be 

of much earlier date, perhaps Ho%aian or even i/lW Wolstonian. It is 

therefore possible that the sea may have risen to above the hAA^t indicated 

by the 7.5m beach in the last interglacial, possibly achieving a heig)it of 

17m towards the extreme end of the episode. However if this is so it is 

perhaps surprising that fragments of the 17m beach are not more common, 

Hodgson (1964.) could find no trace cf 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 ar^aeological materd.al can be 

traced from the 17m beach, and that surviving includes Aoheulean handaxes. 

It is clear, therefore, that there are ample grounds for assigning the 

formation of the 7«5m raised beach to the last (ipawichian) 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 leve] 

is actually a distinct phase, but also on #iether it belongs to the penult-

imate or final interglacial. West and Sparks (I96O) 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 

for-med after the Ipswichian. 
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5.3. Dating of the Mousterian of Acheiilean Tradition Industries 

from their fatinal aaaociationa 

Examination of the general correlation table (Table ) will shew that 

the faunas definitely associated, with the M.A.T. industries in Britain have 

a number of points in ccmmon. Those from ̂ nts Cg^ern and Oldbury are both 

alike, as are the faunas recovered from Fisher ton and Oldbury. The occurr-

ence of Aryic^ at La Ootte de 8t. Drelsde is interesting, as it is found 

in the Middle Pleistocene (Wiulwtmnluui) faunas of Greys and Ilford in the 

Thames valley, which are associated with Levallois industries of Ipswichian 

date, and it then disaroears from the faunal record until the %/^tham 

horizon (MazeOf 

Mellars (I971) notes that the faunas associated with the typical M.A.T. 

horizons of Perigord consist of bcvids or red deer, but at La Cotte rein-

deer is as important as auri&ih, 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 to 

the larger mammals at periods when sea level was substantially lower than 

at the present time. 

The other M.A.T. faunas are also generally cdd in type, but with a 

sufficient admixture of more thermophilous animals to enable a mixed, steppe 

tundra with woodland type of environment to be postulated, rather than a 

strictly arctic biotype wh$oh wculd be associated with a full glacial 

peiiod. It would oe true to say that both Eents Gayem and Oldbury have 

faunaa which could fit into azi environment at the transition between glacial 

and interglacial conditions, evidence from the first site pointing to a date 

seen after the beginning of the Wurm, and from the latter to a date connected 

with the Wurm 1/2 (Br/(nip) interstadial, 

The fauna from Pisherton (p.!4$3 is complex, emd it is interesting to 

note thau the mollusca indicate the type of conditions present at the extreme 

end of the Ipswichian, extending into the cold Pijius zone (h-i) (Evans 
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The mamnalian faima principally conaistB of animals adapted to cool tundra 

but includes some 'steppe' forms. A date at the end the Ipswichian for 

^isherton 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 durjjig the Wurm 1̂  not actually 

at the glacial maximim, which would accord well with the evidence of the 

implements. It seems reasonable to postulate a later date for Oldbuiy, 

probably related to the %urm l/2 interglacial interstadial, the M.A.T. 

industry from that site being later in the seriation trend of Collins (I970) 

than the assemblages from the 7.5m beach. 

5*4 General Chronology and Conclusion 

The inclusion of the Mousterian of Acheulean Tradition industries 

within deposits stratigra^iically dated to the late Ipswichia^ indicates 

that the M.A.T. tradition in Britain began earlier than wais generally 

supposed. Pig. (|g ) illustrates the markedly littoral distribution of 

the sites, which is paralleled to a lesser extent on the (Continent. Hie 

occurrence of typologically related material away from the coast may iî licate 

that the makers of the industry had a hunting range extending into upland 

areas, the limits of which are marked by the distribution cf stray bout 

coupe axes. It would, however, be unreasonable to place too great an 

emphasis on this littoral distribution, since the chances of an industry-

surviving within the deposits of a raised beach are considerably greater 

than if lAie same industry had been scattered on the downlâ xis, which have 

been subjected to almost continuous ploughing for the laat four thousand 

years. 

At La Cotte de 8t. Bî elade (Jersey) the Moustezrian of Acheulan Tradition 

must post date the Ipswichian, since the industry is stratified above the 

deposits of the 7,5m beach, within 'head' dating to Wurm 1. There appears 

to have been a cultural hiatus on the island betwem the Acheulean industries 

of I#aian times and the Mousterian of the Wurm, probably attributable to 
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the higher sea levels of the Ipswichiaja, The re-occupation of the island 

during a period of low sea level during the Wurm would mean that the 

Mousterian of Acheulean Tradition industry of La Gotte is later in date than 

those mainland industries associated with the 7.5m beach. It is interesting 

to note that the La Ootte M.A.T. is the only British Mousterian assemblage 

actually associated with the remains of Homo sapiens neanderthalensis 

(McBumey 1971). Zeuner (I959) states that there is evidence of a low sea 

level (to -70mCD) during Wurm 1, and to -î OmOD in Wurm 3. The Wurm 2 

period 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 

Ijave been so great, ami the fall in sea level correspondingly less intense. 

Sea level seems likely to have fallen gradually at the beginning of Tfurm 1, 

and it would have been possible for man to have crossed to England, or to 

the Channel Islands, at this period. The Mouaterian of Acheulean Tradition 

assemblages of Rents Cavern and La Cotte are probably a result of this move-

ment. Hoprever the sites associated with the bout coupe axe (Collins 

Paxton' group, including the 7.5ni beach industries) are Ipswichian in 

date, although it is difficult to see how their makers could have reached 

Britain during the interglacial. Several hypotheses could be contrived 

to account for the association between the Mousterian of Acheulean Tradition 

industries with the bout ccupe axe and the 7.5m (ipswichian beach). 

(a) That 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.$m beach post dates the Wurm 1 low sea level. 

(c) That the raised beach Mousterian of Acheulean Tradition industries are 

not taruly 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 G(%itlnental shelf 

ajid enabling hunters to cross over to Britain. 
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(e) That the M.A.T. variant present in the 7.5m beach is an 'in aitu' 

developnisnt of the Acheuleen, and unrelated to the G^itinental 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 aides of the English Channel. The dimensions of 

the Channel in Ipswiohian times were similar to those which it reached 

during the post glacial. Mar is there any evidence to suggest that the 

maters of the industry might have had seaworthy boats, but this is always 

a remote possibility. 

Several authorities (p. have refuted the suggestion that the 7.5m 

beach was formed during the Wurm l/2 interstadial. The 3m beach, Zeuner's 

'Bpi^onastirian' is manifestly younger than the period of solifluzion which 

followed the deposition of the 7«5ni (Late Monastirian) beach at Bibraltar, 

and was presumably formed during the high sea level of the Wurm l/2 inter-

stadial, This 3m sea level was, hcwever, attained again during the post-

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 is 

aware there are no Mousterian artifacts reliably associated with the deposits 

of 'brickearth' and*head' which cap the beach on the mainland, although 

they certainly occur on Jersey. Every indication frcm reliable authorities 

(e.g. Bvans IfTZ.) and frcm personal finds supports the inclusion cf 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 oaT:i8ed heavy marine abrasion. 

It is possible that the implements weM 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 support this. Certainly 

the low degree of abrasion seen on the artifacts iniicates that they received 

little rolling whilst actually contained in the matrix deposits. 
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It is quite possible, and. indeed likely, that there were aeverel tirief 

cold periods within the Ipswichian interglacial, and. one at least is 
«u 

definitely recorded with an age of about 89,000 BP in, the Camp Centi^ 

Greenland ice core (johnsen et al 1972), There is tentative evidence for 

this cold period from the filling of the Alveston bone fissure (Gloucester-

shire), where a brief period, of scree formation mi^t date from this time 

(Taylor and Shackley 1973, Appendix). Since the 7.5m beach is elsewhere 

dated to 80,000 BP (Bmeliani 1964-) it is possible that the makers of the 

industry could have crossed to Britain during this brief cold period. This 

same episode could have been responsible for the low level deposits at 

the Trafalgar Square site, and it certainly seems to have preceded the sea 

level rise leading to the deposition of the 7.5m beach (Hollin 1974). 

%.e industries stratified within the beach, and those typologically 

associated with them are thus likely to represent a develo;gment of the tool 

making traditions brought to Britain by hunters coming from the Continent 

during this period. This would account both for the atypical nature of the 

assemblages and the presence of MAcoquiaB and Pinal Acheuleen forms, since 

it is reasonable to suppose that southern England already supported a small 

population of hunters still using the earlier tool forms. This cultural 

overlap has ali^ady been suggested for some of the north European 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 coupe handaxe, ceased being 

made in Prance at some time during the Wurm, The Mousterian industries 

included in the first weathering horizons of the loess (Younger loess 1/2, 

coirrespondihg to Wurm 1/2 interstadial) appear to be a poor variety of 

Typical Mousterian. They never include bout coupe handaxes, and haniaxes 

of any form are rare and poorly made. It is therefore unlikely that the 

British Mousterian of Acheulean Tradition could postdate the Wurm l/2 of 
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of the first Devensian interstedial. 

Bordes (1959) suggested that diiring the periods of loess deposition 

the areas were unlikely to be heavily Inhabited. It is interesting to 

note that the inclement assemblages from the loess sequence come princ-

ipally from me extreme base (as at Le Tillet) where the climate would have 

been milder, or from the weathering horizons. Britain and north Prance 

could not have been occupied intensively during Wurm 1 (Mellars 1971) 

although the Mousterian industary 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, jpather than the north, of the classic Perigordian area, in the 

Iberian Peninsula and western j^rica. 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' 

ccmponent. This suggests that they come from just before, 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 Devensian 

interstadial (Wurm 1/2). This would account for the mixture of biotypes 

observed in the fauna, which include some forest-dwelling mammals. The 

faunaa of Rents 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 assemblages. The scatter of bout coupe axes ani 

isolated sites seems to date to early Devensian times, before the first 

interstadial (Wurm I / 2 ) . Since the bout coi;̂'e axe is fourd in the y.gm 

beach industries the stray finds seem more likely to have been male towards 

the beginning of the Deinsnsian rather than the ehd. It has already been 

suggested that the site of Fisherton, which includes bout coupe 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 

(Crad-ition industries were air'sady hunting some distance away from the 

coast. It seems likely that the Mousterian of Aoheulean Tradition 

industries of southern England may have been made over a cultural period 

of quite long duration, lasting frcm the end of liie Ipswichian until the 

first Devensian interstadial (Wurm l/2). The Mousterian of Acheulean 

Tradition industries associated with the 7*5m beach form the first group 

of a culture tradition which represents a derelopment of the final Acheulean. 

The makers of this industry probably first arrived in Britain during a 

period of low sea level during the Ipswichian, and either survived or 

sporadically returned during the early part of the succeeding Devensiam 

glaciation. 
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