Evidence of the Palaeolithic:
A Digital Reconstruction, Prior to the
Landfill, of Rookery Farm, Lower
Kingswood, UK

Julie. E ScottJackson,William. B. Scott-Jackson







Evidence of the Palaeolithic:
A Digital Reconstruction, Prior to the
Landfill, of Rookery Farm, Lower
Kingswood, UK

Julie. E ScottJackson, William. B. ScottJackson

The PADMAC Unit
Oxford, UK



The PADMAC Unit applies th€reative Commons Attribution Licen§€CAL) to all works

we publish. Under the CCAL, authors retain ownership of the copyright farattale, but
authors allow anyone to downloaéuse, reprintdistribute, andfocopy any workso long as

the original authors and source are cited. No permission is required from the authors or the
publishers.

This work should be cited as:

Authors: Julie. E. Scottlackson
William. B. ScottJackson
Year of publication: 2014

Title: Evidence of the Palaeolithi@& Digital Reconstruction of Rookery
Farm,Prior to the LandfillLower Kingswood, Surrey, UK

Publisher: The PADMAC Unit. Oxford. UK

Copyright: © Dr Julie ScottJackson

Any gueries about this book should be addressed to:

Julie ScottJackson. julie.scottjackson@arch.ox.ac.uk

British Library Cataloguingn-publication Data
A catalogue record for this book available from the British Library

ISBN: 978-1-91032500-1

Printed e demand as pdfom:
http://users.ox.ac.uk/~padmac/rschinfo.htm



http://www.plosone.org/static/license
mailto:julie.scott-jackson@arch.ox.ac.uk
http://users.ox.ac.uk/~padmac/rschinfo.htm

Contents

List of Figures and Tables i

Preface Vi
Acknowledgements vii
Author Contributions vii
Introd uction 1

Section 1 Evidence found and lost; a brief overview of the significant archaeological
investigations at thPalaeolithic site/s at Rookery Farm, Lower Kingswood, Surzey.

Section 2 Research by the PADMAC Unit at RFLiKthe rationale 7
Section 3 Geophysical investigations at RFLK by the PADMAC Unit 9
Section 4 Soil/sediment analyses of the RFLK area 16
Section 5 Geospatial 3D modelling of the RFLK area 27
Section 6 Spatial analyses of the RFLK area 40
Section 7 The RFLK Palaeolithic artefact analysis 48
Section 8 Discussion 65
Conclusion 69

Bibliography 70



List of Figuresand Tables

Figure 1: Location of Rookery Farm,
Lower Kingswood, Surrey, (Global mapper
usingOpenstreetmap download)......... 2
Figure 2: Location maps showing the main
area of Palaeolithic finds on Banstead and
Walton  Heaths, inclding Lower
Kingswood, and the finds (marked@) by
Walls and Cotton (after Walls and Cotton,
1980).ciiiiciiiie e 4
Figure 3: Geology of the ddkery Farm
area with the area of archaeological interest
highlighted inred............cccccooiiiiiiiien. 7
Figure 4: Diagram of the RFLK 2002
resistivity Lines 15 in relation to the local
topography and landfill site............... 11
Figure 5: Schematic diagram showing
contour lines and the pdsin of RFLK
2002 resistivity Lines-b..................... 11
Figure 6: RFLK Resistivity Line 1. 128
metres long, depth 15.5.metres, west (left)
toeast (rght)......ccccevvvivviiiiiiieiieeeee, 12
Figure 7: RFLK 2002 Resistivity Line 2.
128 metres long, depth 8 metres, South
(left) to North (right).........ccovveeeernnnn. 13
Figure 8: RFLK 2002 Resistivity Line 3.
128 metres long, depth 15.5 metres, south
(left) to north (right)..........ccccvvvveeennen. 13
Figure 9: RFLK 2002 Resistivity Line 4. 32
metres long, depth 2 metres, South (left) to
North (right)........ooooiiiiiien 14
Figure 10: RFLK 2002 Resistivity Line 5.
64 metres long, depth 4 metres, South (left)
to North (right) ..., 15
Figure 11: Map showing the Management
Units (M) as defined in the Banstead Heath
Management Plan (BHMP 206R005) and
the locations of the PADMAC Unit soil
survey auger points (Ap).......cceeeeee... 17
Figure 12: View of the northern area of
Rookery Farm, Lower Kingswood, during
2002 investigationS.............ceeeeeeeennn. 20
Figure 13: Locations of the Rookery Farm:
Boreholes (annotated 'b"); Trial pits and
PADMAC Unit 2002 resistivity Lines-5b,

in relation to the landfill extent........... 28

Figure 14: Locations of RFLK borehole
crosssection profiles (BCS1; BCS2;
BCS3), trial pit crossections profiles 29
Figure 15: Location of crossection profile
BCS1; NorthwesBoutheast, incorporating
Boreholes: 4; 16; and 11 and the PADMAC
Unit 2002 reistivity Line 1 at point 6230
Figure 16: PADMAC Unit (2002)
resistivity Line 1 West- East, showing
position of vertical seath at point 62. 30
Figure 17: Profile of cross section BCS1,
NorthwestSoutheast showing the 1990
(postlandfill) surface, Chalksubsurface,
resistivity section (Line 1 point 62) and
stratigraphic columnar diagrams for
Boreholes 4, 16 and 11..................... 31
Figure 18: location of crossection profile
BCS2; South to North, incorporating
Boreholes 7, 15, 13, 4 and.5............. 32
Figure 19: Profile of crossection BCS2
SouthNorth showing: 1990 landsurface,

subsurface Chalk and stratigraphic
columnar diagrams for Boreholes 7, 15, 13,
4.aNd Buevriiie e 32

Figure 20: Location of crossection profile
BCS3; SoutkNorth though Borehole 14
and the deepest part of the depression in the
Chalk subsurface............................... 33
Figure 21: Crossection profile south to
north through Borehole 14; with the 1990
and 1951 land surfaces shown and the
modelled suksurface depression in the

ChalKe....ooooiiiie e 33
Figure 22: Borehole 14 stratigraphic
column (EAG, 1993).........cceevvevinnnnn. 34

Figure 23: Location of crossection profile
TCS1; West to East, incorporating Trial
pits 33, 31, 30 and 37.........ccccccunnnnnnnn 35
Figure 24: Profile of crossection TCS1
West to East showing; 1990 landsurface,

subsurface Chalk and stratigraphic
columnar diagrams for Trial pits 33, 31, 30
AN 37 35

Figure 25: Diagram showing the RFLK
2002 resistivity Lines <6 and Trench 4
(T4:2002)....eiiiiiieeeeeee e 36

Figure 26: Location of trial pit cross
section profile TCS2; south to north,



incorporating Trial pits 1, 8, 16, 23 and 37.

Figure 27: Profile of crossection TCS2
South to North showing; 1990 landsurface,

subsurface Chalk and stratigraphic
columnar diagrams for Trial pits 1, 86,
23 aNd 37.ciiiiiii e 38

Figure 28: Map of 1950 showing the
contours of the southern half of the
Rookery Farm Lower Kingswood dry
valley, prior to the 1960 landfill
(reproduced with the permission of Reigate
and Banstead Borough Council)....... 41
Figure 29: Relief topogmphy of RFLK
environs (~10km radius of the Rookery
Farm Palaeolithic Site)...........ccc....... 42
Figure 30: Overlay of the RFLK contour
map of thedry valley (reconstructed from
1950 contours on the OS map of 1934:
Showing increase in depth of dry valley
(reducing from a height of ~177m OD in
the south to ~162m OD in the north).42
Figure 31: Rookery Farm historical map of
1874 (Landmark Information Group, 2002)
.......................................................... 43
Figure 32: Rookery Farm historical map of
1934 (Landmark Information Group,
2002). i 43
Figure 33: Aerial photograph of Rookery
Farm (1967) (National Monuments
Records, English Heritage, Swindon)44
Figure 34: Location of crossection profile
BCS1; NorthwesSoutheast, incorporating
Boreholes: 4; 16 and 11. Also shown is the
PADMAC Unit 2002 resistivity Line 1
(with point 62) intersecting the general area
of Palaetithic archaeological interest
(annotated: Carpenter (1960) C; Pemberton
(1971) PL/P2).c.vceeecieeeereeeeeereeen A5
Figure 35: 3D digital terrain model of
Rookery Farm, Lower Kingswood general
ENVIFONS......ccoevviveeiieeeevveeennnn . 4D
Figure 36: 3D Geospatial reconstruction
(by the PADMAC Unit) of heights and
contours of the dry valley prior to landfill.
Point C is the location of the Carpenter
(1960) discovery and points P1 and P2 the
Pemberton (1971) excavations.......... 46

Figure 37: 3D Geospatial reconstruction
(by the PADMAC Unit) of the contours of
the dry valley prior to landfill. Point C is the
location of the Carpenter (1960) discovery
and points P1 and P2 the Pemberton (1971)
EXCAVALIONS.......cevveeeiieeiiieiniieinnee e e 46
Figure 38: Two artefacts from RFLK with
intense mottle staining in patina zamand

a schematic crossection through a
patinated Palaeolithic artefact........... 51
Figure 39: Levallois core from Plateau
Group Surface Finds CollectionPG 02/1.

Figure 40: Possible Levallois core from
Wallis Collectioni P 1993 42-15........ 56
Figure 41: A core, possibly of Levallois
type, collected from the surface of RFLK
by the Plateau GroupPG 02/32......... 57
Figure 42: Tripartite plot of handaxe shape
for all complete handaxes from RFLK
(Walls and Plateau Group Collections).
The red and green crosses on the graphs
above correspond to the red and green
crosses pl ootiging diagram
below (after Roe, 1968).................... 58
Figure 43: Examples of handaxes with
perpendicular sections of edge on their
butts Walls Collection artefacts P 1993 4
2-25 and P 1993-2-1 from left to right).
Note the area of impaction on the edge of
the butt or P 1993-2-1 encircled on the

[T | o) SO UPTPPPPPPPPPY 59
Figure 44: Map showing the 550ft. contour
line superimposed of the RFLK 1934 OS
map with the field boundary corner.
Carpenter 6s (1960)
annotated C and the possible locations of
Pe mber t(1®##) sexcavations are
annotated P1 and P2............ccccvvvveees 66
Figure 45: Diagram showing: contours of
the RFLK 1951 landsurface; line of cress
section near resistivity Line 1; boreholes
11, 16 and 4; possible locations of
Carpenterbdés (1960)
at C and for
excavations at P1 and P2.................. 66
Figure 46: Cross section of RFLK showing
landsurface prior to landfill (based on 1950
contours) with

Roebds

6wor ki

6wor ki |
Pemberton

Carpenter 0:



Pembertonos (P1
compared to the landsurface after landfill
(1990) and the Chalk surface (extrapolated
from the RFLK resistivity and borehole
Figure 47: Map showing: calculated
locations of ;
flooro at C and
Pembertonds (1971)
P2; Walls and Cotton (1980) investigations;
Plateau Group (2005) finds and
excavations; PADMAC Unit (2002)
resistivity linesi in relaion to the dry
valley (Upper Chalk) and the surrounding
deposits mapped as Chayth-flints.
(Geological Map Data © NERC 201467

Table 1: RFLK T4:2002 Particle size data
showing percentage weights (by spit) of:
Clay; Silt; Fine Sand; Medium Sand and
Coarse Sand..............cceeeeeiiiiicecinnns 19

and Table2 RFL& X4:2802 adridom rmotsitions

(Ap; B1l; B2g; Cg) and soil profile
deSCriptioNS.......cccvvviiieiiieeee e 21
Table 3: Inventory of various collections
assembled through fieldwork at RFLK9
Table 4: Proportion of patina types

Car pent ecodled fo(RELK GP8lgeolithiovartefdcts. n g
poss..bl.e..l.ocat.i.ons. 5 or
e XTabke b:Patterosrofsbreakage iR the RirloKd

Palaeolithic artefact assemblage....... 53
Table 6: Comparison of handaxe size at
RFLK and Boxgrove Quarry 1 areas A and
B, Units 4b and 4c respectively (data from
Robets and Parfitt @s. 1999: 322, 3480
Table 7: Comparison of the size (maximum
dimension data) of flakes in the RFLK,
Wood Hill, East Kent and Experimental
control assemblages respectively......62



Preface

In all good detective stories there are  The prescribed techniques use methods and
several facets to the plot. Identifying the  concepts of the earth sciences that have, by
facts that matter and those which are no definition, been extended to the study and

more than alistraction is vital to solving interpretation of sediments and landscapes.
the mystery. The Unit continues to develop the
A classic example of an abstruseiation modelling framework which includes

and the approach taken to determine both geophysical techniquesgeospatial 3D
the location of a previously reported modelling, spatial analysissoil/sediment
Palaeolithic knappingite (now seemingly analysis and artefact techntypological
destroyed and buried beneath rubbish in a analysis and to expand the range of
landfill site) along with the integrity of the techniques and methodologies for the
recently identified Palaeolithic sude investigation and excavation of Palaeolithic
scatters/sites on the hidvel plateau at surfa@-scatters/sites in various
Rookery Farm, Lower Kingswood, Surrey, environments (Scottackson, 2011).

are addressed in this geoarchaeological This range of techniques and
research report. Surfaseatter/site methodologies have now been widely
investigations are generally considered deployed both in the UK anthe Middle
odifficultd in the shast@ahttpddsersoxadek/ipmdmEm di ng

siteformation and ascertaining areas of Palaeolithic research as diverse as:
archaeological integrity. As surface resolving competing 60ut
scatters (particularly those on hitgvel models; early hominin use of the landscape;

plateaus and hilltops) may be the only landscape exploitation; migration patterns
evidence of a Palaeolithic presence in a and population change; lithic procurement;
region/country and could be indicative of stonetool manufacture (techrtypological

embedded (i.e. in situ) site/sthat specific analysis); usage of stotteols and inter
locale. This is an important challenge to be  regional (and arguably intepecies)
addressed. comparative analysis of these various
In 1999, the PADMAC Unit was set up (at factors. It is anticipated therefore, that this
the University of Oxford) with the first reearch report will serveas a useful
guide to investigating and excavating high addition to the Palaeolithic archaeological
level Palaeolithic surfaescatters/sites record of Rookery Farm, Lower
published in 200QScottJackson, 2000). Kingswood.

Julie. E. Scottlackson
Oxford
April 2014
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I ntroduction

The study of the Palaeolithicsurfaces
scatters/sitesat Rookey Farm, Lower
Kingswood, Suey UK. (herafter RFLK)
hasincreased exponentially in recent years
following the well documented discoveries
the 1950sand 1960s byL.W. Carpenter
(1955; 1956 1960; 1963) of Palaeolithic
artefactsas surfacdinds and thenin 1959
when a landfill site wasding constructed in
this areagn embedded Palaeolithknapping
floor, whichhe described as being situated
the edge of th@lateauoverlooking a small
dry valley. Subsequent infilling of thigalley

is reported to havdestroyed and buried the
knapping floor.

To better understand the integrity of the
RFLK surfacescattersdites per seand the
associated Palaetilic artefacts the
PADMAC Unit (University of Oxford)
embarked on a loAgerm programme of
gearchaeological research. Central and
indeed crucial, to this research wemata
relating tothe results of theRFLK borehole
and trial pitinvestigationsccommissionedy
Surrey County Councihereafter, SCC) and
Reigate & Banstead Borough Council
(hereafter, RBBC)Boreholes were drilled
around the edge of the site in 1988
(Sondadores Ltd, 1989hereafter, SDL
1989), for landfill gas monitoring purposes
by SCC waste idposal section.Further
comprehensive site investigations were
conductedn 1993 and 1994for RBBC) by
the Environmental Assessment Group
(hereafter, EAG, 1998, 1994. And more
recently (2012) RBBC appointed Leap
Environmental Ltd. (hereafter, LEAP012)

to undertake intrusive site investigations and
to install additional gas monitoring wells.
The results ofall three investigationsand
additionalmateria) in the form ofannotated
maps, Banstead Urban DistrictCouncil
(hereafter, BN) letters regardinghetipping

at Rookery Farnandecological asesments
by SCC were made available tahe
PADMAC Unit through the Policy &
Environment Departmenbf RBBC. The
(SCC/BANRBBC) comprehensivadatases
provided the core information for the
PADMAC Weapatial modelling and
spatial analysis of the RFLK area
Supplementary information wagrivedfrom
the results ofthe series of systematic field
surveysof RFLK and the surrounding areas
undertaken by theeADMAC Unit (2000
2003) using a variety of established
soil/sediment analyses and geophysical
techniqueémethodologies

To determine the potential of the RFLK
Palaeolithicassemblage® yieldinformation
on early human technologicbéhaviar, we
alsoundertook a techntypologcal analysis
of RFLK artefacts in the Plate@uchaeology
Group Collection (Surrey Archaeological
Society) and theWalls Collection (British
Museum)and compared and contrastedsthe
results with data the PADMAC it had
obtained from thenvestigation of two other
high-level Palaeolithic sites on deposits
mapped as Clawith-flints in the UK
Namely, Wood Hill, East Kent (Scott
Jackson, 2000) anBi ckett ds
Hanpshire, ScottJackson & Winton, 2001;
Winton, 2004 Cuthbertson2013. Also, the
raisedbeachPalaeolithicsite at Boxgrove,
Sussex (Mitchell, 1998).

Although it is not th@xpressntention of this
study to provide a comprehensive listthé
numerousnvestigations conducted RFFLK
and in the immediate are¢he significant
findings and advances that various
discoveries have made are addressed in the
context of the results of the research
conducted by theADMAC Unit.

Field,



Section 1:Evidence found and lost a brief overview of the significant
archaeologicalinvestigationsat the Palaeolithic site/s atRookery Farm,

Lower Kingswood, Surrey.

The Palaeolithicsurfacescattersdites (Ps

s/s)atRFLK aresituatedbn a discrete plateau

(British National Grid OSeferencelrQ 245
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Figurel: Location ofRookery FarmLower KingswoodSurrey,(Global mapper using Openstreetmap download)

As such it is similar to other higHevel Ps
s/sfound across the Bwnlands of southern
England (ScottJackson, 2000).The land
immediately surroundng RFLK was, until
World Warl, mainly uncultivated heathland
but after World Warll the heathlad was
cleared and the area deglpughed. A
notable feature oRFLK, at this timewas a
deepnarrow elongted dry valley running
from a high point in the soutrextending
northwards through the centre &fookery

Farm and down towardsin area known as
Hogden Bottom.In 1951 permission was
granted to Banstead Urbdistrict Coundl
(the name of which changeolver timeto
RBBC) for controlled tipping in thevalley,
starting at the lower (northern) endoday
nothing can be seen of thislley: the farm
buildings have been demolished ara the
fields extend seamlessly across the landfill
site to what is essdatly, the opposite sides
and ends of the valley.



The discoveries oLeslie.W. Carpenter at RFLK in the 1950s and 1960s.

During the 1950's and960's Leslie W.
Carpenter (1955; 1956 1960; 1963
fieldwalked the Lower Kingswood area and
the adjacent Walton and Banstead Heaths
(Figure 1). Many of the artefacts found by
Carpenter during this period are described as
Palaeolithic handaxes and flakemost of
which appeared to have been brought to the
surface by the deep plougigi. After 1956

his fieldwalking was curtailed as cultivation
in the locality decreased. Three years later
however, in the autumn of 1959, Carpenter
made an important discovery the RFLK
area. He records that:

éo6a small dry vall ey
of the plateau at Lower Kingswood had all
the top soil removed by bulldozers and
scrapers. The top soil was heaped up around
the perimeter, while the floor of the valley
was raised by dumping of ashes, clinker, and
hard rubbish and the top soil subsequently re
spread. This soil removal exposed the old
Clay-with-flints surface which seems to lie
mainly between 18 inches and 3 feet below
the present agricultural surface. The cleared
area was carried up to just aledhe 550 feet
contour line. After scouring by autumn and
winter rains the surface could be searched for
worked flint, € a first no trace of

Palaeolithic worked flint could be found but
at length in the S. W. corner of the cleared
area and just abovbe 550ft. contour line |
found the ovate, embéed in the Clayvith-
flints. An intensive search on this spot soon
revealed other specimens and numerous
flakes.  Most of the illustrated flints and
flakes [see Carpenter, 1960] were found
embedded in the daice of this corner or
were dug fromjust beneath the surface.
Others, of course, may have been scraped off
the clay surface and become buried in the soil
mounds é The flints
clay are all deeply patinated and frost

bleached) amdrshative aharacteriktie theenthlg e

fractures due to the extremes of temperatures
encountered during the last great
glaci at ioomks&® éWi t h t he
hand axes and other pieces together with
eighty-three flakes from this small site there
seems little dobt that here we have the
remains of &alaeolithicworking floor, one

of the several that must have existed on this
plateau. The culture would appear to be
Middle Acheulian and is probably
contemporary with the material which has
recently been excavateilom the Middle
Gravel s at
1960:99100).

The work of Tom Walls and Jon Cotton at RFLK from 1969 to 1992

Tom Walls and (later with) Jon Cotton also
took an active interest the RFLK site. From
1969 until shortly before his death in 1992
Walls fieldwalked the area (see Walls and
Cotton, 1980; Cotton, 1985). Deep ploughing
during 1969 offered Walls an exceptional
opportunity for the retrieval of flint artefacts.
A successionof visits to the site had
produced;

@ a number of implements of Lower
Palaeolithic type, together with a quantity of

wasteflakes and several hammerstones of
arguably similar date.  Other flints, with
traces of firecrackling and the remains of
surfacepatination similar to that of the
Palaeolithic artefacts, were also noted and
some samples retained. Despite further deep
ploughing, recent visits to this site have failed
to produce any other Palaeolithic finds, and it
would appear that all the surface erédl has
now been picked up6
1980:17).

f ound

Swanscombebd

(Wal I

€

recover



R Thames=7) l

X
Kingswood ¥ &5
e \

AT
e’

Figure2: Location maps showing the main area of Palaeolithic finds on Banstead and Walton Heaths, including Lower
Kingswood, and the findgnarked AC) by Walls and Cottonafter Walls and Cottorl,980).

Following these successes, fieldwalkingwas o6 wor-kl ngrdalhladbut been fil
extended onto arable land to the south ofthe wi t h dumped rubbishd but tt
RFLK site, where Palaeolithic artefacts were  of its original profile remained, unaltered and

recovered. In the 198@Valls and Cotton unused, at the southern end of Mogador Rd
report, Car pfé o toseskiobvs 6 \(Fmurd?). Hogvever, the remaining area had
as No.lon their map geeFigure 2). The been filled in with rubbish and was now
recorded finds are listed as a collection of levelled and returned to agricultunee Site
artefacts recoved as surfacéinds at A A overlooked the western slope of this former

(Figure 2) close to Ca+ pe nilleyrbutshadonatdbeek idistigbed by the
flooré and several ot hubbish idonmping/Goton an a fpérsomks f r om

separate locationgshown as B rad C, in communication to Harp (2005:2353tates
Figure?2) in the same parish (optci980:16 that, 'By the 1980s Walls believed he had
17). They also repothat the area in which recovered all the Palaeolithic material in the

Carpenter had made his original find of a  ploughsoil from the site

Excavations at RFLK by Frank F. Pembertonduring 1969 and 1970

Inspired by Carpentersl960 discoveriesa € do trace a knapping floor and also to

number of smallscale excavatian were determine the =ecological s
undertaken by¥rankPembertoron behalf of results €é proved rather ne;
the Nonsuch Antiquarian Sociefyom 1969 a few primary fl akes occur
to 1970in the RFLKarea in an attempt: however, 6a fossil | ayer C

and patinated frost shatt e



revealed above the natural Glajth-flints at

a similar depth to that at which the original
knappingf | oor was
adjacent to the site, doubtdoughing has
recently brought to the surface a number of
pointed and ovate harakes with a wite
patina. These latest finds are similar to the
assemblage of harakes reovered from the
or i gi n@émbdrtbng9y1:180).

Il ncluded i n t he
Collections6 is a
in which he satesthat Pemberton dimg
1969 and 1970 excavated

€ ‘threeparalleltrenches (at TQ2437 5404)
just inside the ploughed field recently walked
by Walls - positiored adjacent to thehed
housing the land fill equipment and midhy
betwea Carpenter's floor and the suggested
densest concentration of Wall's finds at Site
A' (Frank Pemberton and local residents,
pers comm). The trenches were each 2 yards
by 1 yard in size while three further lyard
square sondages veenlso excavated to the
south in the dry valley (Frank Pembartio
pers.comm) '. é The trenches were not ,
apparently, excavated very deeplyone of
them achieved a depth of more than a few
inches- and on occasions just one excavator
worked on site, sometimes ase by pups
from Epsom College (Vivielkttlinger, pers.
comm.), although Pemberton states (pers
comm) that the trenchs went down tdhe
'natural Claywith-f | i.nt s 6

Whilst working at the RFLK site in
September 2002he PADMAC Unit team

were visited by two local men who
remembered seeing enof Pemberton's

| oc at e dexcavationsa 20 lond tiereh. The tegoil,

they said, was removed with a digger. The
men also described the dry valley, prior to
becoming a rubbish tip, as being, 'very deep
with large pine trees in the bottom. The tops
of which barey reached the top of the slope'.

In addition to theeconflicting reports on the

0 S u rdepéhpf excavatoi theedsohppears to el
r e p probtem Wwith théliatedgly of thé Be€olebed 2 3 5)

artefacts as the following report illustrates:

'é it is not possible to state whether the only
Palaeolithic flake came from agxcavated
context. The primary flakes referd to by
Pemberton were seen only when the north
sections of the trenches were being cleared
for drawing and were left in place whéme
trenches were backfilled (&nk Pembertgn
pers.comm). The fact that, at most, only one
Palaeolithic flakes was recovered frotret
trenches, and that the prirgaflakes were
only identified as such while remrdng in
section,suggest that that therimary flakes
which were not removed from theetions
and so cannot nowebstulied should be
treated with cautior(op.cit 2005236).

There are several questidhen that relatéo
the Pembertorirenches andhe integrity of
the RFLK artefacts. Cettainly, ane common
featureof hightlevd sites on deposits mapped
as Claywith-flints is the frequentabundance
of thermally and plougishatteredlints and

to the nomspecialist these naturally fractured
flints may easily be mistaken forgenuine
artefactysee ScottJackson, 2000



Fieldwork at RFLK by the Plateau Archaeological Group from 20012005

In 2001, theSurrey Archaeological Socids;
Plateau ArchaeologyGroup (hereafter,
Platau Group) under the direction of Peter
Harp re-examined Wa#l and Cotton's Site A
(see Harp 2002 2005 for the detailed
repors). The stated aims of their
investigations wer¢o resolve the following
guestions:

6 A Was there any Palaeolithimaterial
currently preent in the ploughsoil or had
Wa | pesiail of collectio retrieved all the
artefactsas Wals had believedl

B. Was the Palaeolithic scatter where it had
beenpublished in 19807

C. Could the scatter be more precisely
plotted than the ratherague 1980 plan?

D. Would it be possible to distinguish the site
into smaller suksites than the two identified
in 198072606

Based on the results of these investigations
the Plateau Group concluded thahe
6anal ysi s
least provided evidence for the following
hypothese®

0 A. thehRalaeothic material collected
by Walls was derived from material brought
to the surface by one episode of deep
ploughing.

B. The episode of deep pighing in 1969
probably inveted about 38mm  of
Palaeolithic artefaatich stratigraphy.

C. There is no metrical evidence that material
recovered in 2001 was derived from a further
episode of deep ploughing after 1969.

D. Walsbeastern part of
be subdivided into two distete scatters
(Pl ateaubés O0A16 and
E. Vdeefatt sefrieval rate after 1969
was lower than that by P&du in 2001, yet
because of (C)above, the difference is
unlikely to be due to a lower artefact presence
in the ploughsoil in the period9701980
compared to that in 2001.

F. The Kingswood biface morphologg
similar to material from Hoxne and
Dovercourt and significantly different to
material from Farnham terrace A and
Limpsfield.

G. The Kingswood biface size and weight is
significantly different to bifaces from
Limpsfield'.

Fieldwork undertaketby the Plateau Group
at RFLK continuedrom 200X 2005.During
the 2002 fieldwork seasph trenches (1m x
2m) were excavated.renchesl,2,3,5were
excavatedby the Plateau Group (see Harp

odemonstragesl, ®r atd a t2@05 forahe resuljs Trench 4, excavated by

the PADMAC Unit is discussed belown
Section 2 and Section. Although thee
investigations had produced answers to
various questions, predominately thos
associated with distribution patterns and
number of Palaeolithic tafacts in the
surfacescatters, ertinentquestions relating
to the geomorphological integrity of the
RFLK Ps-s/sper seremainedo be answered

his 6

6A20) .

as did the location of thd Car pent er 6s)

destroyed wor ki ng fl oor 6

(knapp

/



Section2: Research by the PADMAC Unitat RFLK T the rationale

To better understandite formation in the
archaeological area of RFLkhe PADMAC
Unit excavated a designated aréasench 4
(T4:2002) and therembarked on a longerm
geoarchaeological research programman

attempt to both model the location of the
reported 6 k nappi ng sitebod
guestionswith wider concernsegarding the
integrity of the RFLKPss/s on the deposits
mapped as Clawith-flints.
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Figure3: Geology of the Rookery Farm arwah the area of archaeolmgll interest hlghllghted in red..

(Geological Map Dat® NERC 2013: Digimap data entered into GlobalMapper)

TheRFLK area is mapped asiperficialdrift
deposits of Claywith-flints which in turn are
underlain bythree Chalk formationgi.e.
Lewes Nodular Chalk, $ford Chalk and
Newhaven Chalkogether these formations
were previously mapped as Upper Chalk)
The (now infilled) dry valley runs northi
south acrossthe centre of the siteNo
superficial deposits are recorded here but the
chalk is mapped as outcropping at the surface
in the valley bottom(Figure 3). The Clay-
with-flints arevery variableesidwal deposs
formed principally from Palaeogene
formations and the dissolution of the
underlying (alk (see ScottJackson
2000:1926 ard the sois/sediments Section 4
below).

The retentiorand therefore the preservation,
of highlevel Ps-s/s on the @wnlands of

southen England areglas demonstrated by
ScottJackson(op. cit., 19-129) invariably
associated with the presence of basin shaped
solutionhollows (or pipes)in the Claywith-
flints depositghat vary greatly in depth and
width (e.g small shallow features to basin
like depressions whictmay encompassing a
hill-top). These features are produced by the
chemical weathering proces$ dissolution

of the underlyingChalk in which calcium
carbonate is remed, resulting in the
formation of solution features (e.gbasin
shaped hollows, dolinegipes) and which are
generally associated witmanitial localized
increase in water drainagéten thraigh pre
existingfaults in theChalk. Over geological
time, as the underlying solution feature
deepens and/or widenghe Palaeolithic
archaeology is helsecurelywithin the basin



like features formedhn the deposits mapped
as Claywith-flints, deposits which are
characteristically thickand sticky when wet
but are rock hard hen dry (ibid). As
previously noted, eposits mapped aslay-
with-flints are highly variéle andn addition
generally decalcified (with the possible
exceptim of thepockets oloessbrickearth).
Often little actual information exists
regarding the nature of tiparticulardeposits
at any one placeCharacterimg the specific
sedimentary facies of thdepositsassiss in
determining thegeomorphological processes
which have affected the area in genefdso,
those processeswhich may have been
modified and/orcontrolled by the type of
depositsandany anthropogenic activitysee
op cit 2000:111113) The preservation of
high-level Palaeolithic sites on deposits
mapped as Clawith-flints requires a
positive interaction between the geology,
soilskedimentology and geomorphology in
that immediate area over geologic time
coupled with the chare survivalbf such sites
during periods of prehistoric andhistoric
anthropogenic activity.  Therefore,
understanthg the RFLK site formation in the
archaeological area and the role of
geomorphologicaprocesses and diachronic
factors required the PADMAC Unitto
addess the following questions

1. What is the depth of the depssitapped
as Claywith-flints overlying the Chalk?

2. Arethere solution featur@s
3. What is/are the character of the deposits

mapped as Clawith-flints in the
archaeologicahrea?

4. Which geomorphological processes are
implicated in both the archaeologicaland
general areaf RFLK?

5. Where exactly was the (now destroyed)

Palaeolithico wo r Koord g ( k n aite)pi ng

found by Carpenter in 1959?

6. How did this 6 k n a pgitdd retate
spatially, geomorphologically and
archeologically to thether recordedurface
scatters/sites?

7. To what degree had the construction of the
landfill site impinged on thee surface
scatters/sites?

Geophysical surveydata was required to
answer gestions 1 and 2 amsbil/sediment
analysesof the depositsfor question 3
Answers to question4 were heavily
dependenton the results of 1, 2 and. 3
Whereas, resolving questionsgh.and Avas
far more uncertainas high resolution data
from investigationsl-4 wasrequiredand the
acquisition  of  appropriate detailed
topographical, geological and historical data
Theseresults of theinvestigations are the

subject of the following sections
Geophysical investigatiean (Section 3)
Soil/lsedimenh  analyses (Section #4)

Geospatial 3Dnodelling (Section 5)Spatial
analyss (Section 8) Palaeolithic artefact
analysis (Section 7)



Section 3: Geophysicainvestigationsat RFLK by the PADMAC Unit

During 2002, the PADMAC Unit undenbé

geophysical investigationdéep resistivity

surveys) across the RFLK area of
archaeology The aims of the resistivity
surveys wer¢o:

- Measurethe depth fromthe landsurface
(i.e. plaughsoil) of the field to the Galk

interfaceand hencaleterminethe thickness
of the overlying deposis mapped as Clay
with-flints in any one area

- Characterie any variabilityin the deposis

overlying the Challasidentified by layers of
differing resistivity;

- ldentify/locate subsurface 'basi likebd

features in the depositnapped as Clayith-

flints;

- Locatesubsurface feature§.e. pipes and
basins)formed bysolution of the Chalk in
areas where carbonationis increasedby

enhanced drainage;

- Determine trench locatiors for
subsequent excavatitn

any

Methodology

Resistivity is a measure of the resistance to
the transport of an electrical current through
the ground and is the opposite of
conductivity. Geological layers with high
resistivity (i.e. low conductivity) typically
include chalk, sands and gravels, while
deposits with low resistivity (i.e. high
conductivity) include clay. Generally, the
more water held in a deposit the more
conductive it will be. This fact allows
different geologicHayers to be distinguished
within a geological sequence&heresistivity
equipment Tigre 64 systemused by the
PADMAC Unit utilises an array of 128
electrodes at various spacings (0.5 metre to 2
metre) to identify resistivity differences up to
16 metres below the landsurfaca wider and
deeper resistivity method than that normally
deployed in archaeological applicatiofiie

depth measured is directly related to the
length of the array, as determined by the
electrode spacing. A wider electrode spacing
gives a greater depth but with less detail. A
more concentrated electrode array gives a
shallow but more detailed analysiShe
PADMAC Unit 2002 resistivity survey
deployed &Venner arraywhich gives a good
compromise of depth of investigation and
resoluion) of 64 electrodes to identify
differential cormuctivity of features (such as
Chalk), as well as more detailed surveys of
the upper 4mThe raw resistivity values were
interpreted throug the computer program
RES2DINV (http://www.geotomosoft.corj/
and the results edited manually to remove
anomalies such as spurious data points and
edge effectsAs a general guideherelevant
resistivityvalues (ohrmmetresYor high-level
sites on deposits mapped @gy-with-flints
areas follows:

- Chalk usually gives a resistivity of about
140 ohmmetres but can vary from 168700
ohm-metres;

- Shatterefiveathered Chalk will give a
slightly lower result and is generally
represented by values of 40 0 ohm
metres;

The principle soil layer may show values of
between 10 an@0 ohmmetres, except for
some very low surface layer values which
may indicate increased clay -corteor
increased moisture content;

- Clay-with-flints (comparable to boulder
clay) may show values between 15 aBfl
ohmmetres;

- Chalk(near suface layer)may show values
between 50 anti50 ohmmetres

Forthe RFLK 2002 geophysical survefrye
resistivity lines were runalong horizontal
transects, up to 128m in lengthnd to a
general operatingepth of ~161 below the


http://www.geotomosoft.com/

current landsurface with the electrode

spacing alonghe transectvaryingaccording Line 3 South to North transect

to thespecificdepth and detail require@he

resistivity lines were variously oriented Line 3 electrodes were again spaced at 2m
North/South, East/WegFigure 4, Figure5) intervals but the depth of resistivity was set to

and aligned to incorporate shallow 15.5m in order toeachthe Chalkbedrock
topographic featuregsible in theimmediate
area of interest. Line 4 South to North transect

Line 1 Westto East transect Line 4coveredhe central area of LineWith
an electrode spacing of 0.5and an analysis
Line 1 electrodes were spaced at 2m intervals depth of 2o providegreater detail ohear

and the depth of investigatiget t015.5m surface features.
Line 1was positioned so that the eastern end
was towards there-existing(western) slope Line 5: South to Northréansect

of the dryvalley.
Line 5electrodes were spaced at 1m #mal

Line 2: South to North transect depth of resistivityset to 4m to examine near
surface feature, and asrea designateds

Line 2 position was determined by the testpit T4:2002was interse@d to compare

resistivty results fromLine 1. For Line 2 the in detail, at a later datethe resistivity

depth of analysis was reduced to just under readings with the estpit stratigraphy (as
8m with a 2m electrode spacing to increase recorded ossite) and the re#is of soil
the resolution of the layer between 1.8nd samplesanalyses

4m depth which had registered higher

resistivityalong Line 1

10
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Results

Line 1: West toEasttransect

Line 1(W-E transectglectrodesvere spaced
at 2m intervals and the depth of investigation
set to15.5m Line 1 was positioned so that
the eastern end was towards the-gxisting
(western) slope of the dry valleyThe

[lc\pliyeatahn'\‘S RMS eror =23 %
00

resultantresistivity valuesfor Line 1 (after
editing and modellingo renove anomalies
are shown inFigure 6. High resistivity is
indicated byred/purple and low resistivityy
dark blue

05
28
63
E7 |

1.7

155
Irreerse Model Resistraly Secton

480 548
Rasiztmty in ohm m

21 254 107 16 166 X7

Unt electrods spacing 20 m

Figure6: RFLK Resistivity Line 1128 metres long, depth 15.5.metregst(left) to east(right)

The results of the resistivity survey for Line
1 show subsurfae features dipping towards
the east. Geomorphologicdy, this is
consistent withhe (perhaps originaledge of
the dry valley- the Chalk bedrockoccurring
at ~11m depthAlso, the eastern end of Line
1 exibits relatively low neasurface
resistivity. Thiscouldbe dugo anincreasen
moisture contenin this areaor perhapsan
increase in clay resulting from slope
processes moving material down into what
was originallythedry valley. However there

is alsothe possibility thatit is the result (or a

Line 2: South toNorth transect

The position of Line Zcrossing Line 1yas
determinedby the need to investigate the
resistivity resultsfrom Line 1L For Line 2
(Figure7) the depth of analysiwas reduced
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contributing factor) of landfill leachate
spreadhg out from theinfill material

Between 1.5m and 4m depth, areas of higher
resistivity were recorded anétween 1m and
5m depththere appeato befour 'basin like'
features in the deposit/s

In addtion, Line 1 resistivity datashows a
graduadownwardslopein the Chalk towards
the west This couldbethe eastern slope (on
which Line 1 is situated) of a large solution
feature.lf so, thenLine 1does not extendhf
enough vest to show thepposite(western)
sideof this feature

to just under 8mwith a 2m electrode spacing
to increase the resolutiaf thelayerbetween
1.5m and 4m depth whichad registered
higher resistivity.
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Figure7: RFLK 2002Resistivity Line 2. 128 ntees long, depth 8 metreSputh(left) to North (right).

The results of the resistivity survey for Line
2 showan area of surface low resistivity at
the 30m electrodepoint which probably
relates agrubbed out hedgevhich is ro
longer evident on the surface bbe hedge
line is shownrunning WE on a 1934 OS nma
(seeSection 6Figure 30).

At a depthof between ~1.5m and ~4itihere

is a higher resistivity layer. ®veral
interpretationsexist for ths (none of which
are mutually eglusive) for example
gravels, sands or pebble laydimty layers,
perhaps pockets of loess / brickearth rather

Line 3: South to North transea

For Line 3 (Figure 8), the electrodes were

again spaced at 2m intervals but the depth of

South

Depih nlé:ar.armﬁ RHE gmor= 105 %

than a continuous layer as the data seems
suggest;colluvium - in the form ofburied
Coombe rock depositof broken Chalk
soliflucted downslopefrom higher ground or
buriedsoliflucted resistive materi#that is not
Chalk.

At a depth of between 1m and 5there
appearto besix 'basin like' features in the
deposit/s

As resistivity readingincreaseat a depth of
~7.9m it would indicate that the uneven
surface of theChalk wasdetectedat ~8m in
thisarea.

resistivity was set t615.5m in order toeach
the Chalk.

m.

05 f
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ResEtmly inofm,m

184
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Figure8: RFLK 2002Resistivity Line3. 128metres long, depth 15.5 metresuth (left) to orth (right).

Between 1m and 5m depthereseemdo be
five 'basin like' features in éhdeposit/sAt
the ~40melectrode pointhere appears to be
a dip in the Chalk (possibly a solution
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featurg which is holding aconductive (e.g.
clay) deposit. However, this feature is
beneath ~4m fo other, more resistive

material.If this resistivematerial were to be



loessbrickearth, tlen the conductive material
may wellbe Claywith-flints sensu strictan

a solution feature.The low resistivity
material could also be Clayith-flints sensu
stricto if the overlying high resistivity
material were drtiary deposits/Clayvith-
flints senso lato

The dropping away of the deepest high
resistance layer dhe ~80melectrode point

Line 4: South to North transect

Line 4 (Figure9) reproduceshe central area
of Line 2butin more detail with an electrode
spaxing of 0.5m and an analysis depth of

South

Depth  leration 3 RMS error = 4.6 %
0.0

along this linemay indicate the presence of a
solution feature at-80m North or possibly
the underlying @alk topographydipping
away northwards tdorm the existing dry
valley. (Note: The apparent high resistivity
(red) in the very bottom right hand corner is
an 'edge effect' which is often produced by
spurioudine data, sahis can be ignored

~2m, in order to provide a higher resolution
of nearsurface features.

Irverse Model Resistivity Section

NN DN DN DN (N (T (R [ DN () (D [T (N O N

354 448 56.8 720

Resistivity in ohm.m

91.2 116 148

186
Unit electrode spacing 0.50 m.

Figure9: RFLK 2002Resistivity Line 432 metres long, depth 2 metr&gquth (left) to North (right).

The top 0.5m shows a relatively high
resistivity layer, probably reflecting the large
numbers of flints found in the top soil and
upper layers of the excavationsA lower
resistivity layer extenddetween 0.5 and
1.6msuggeshg a downward catinuation of

a similar depositout containing less flints
(possiblyClay-with-flints senso stricth

Lines 2 and 4 havehé same central points
(electrode point atlém on Lire 4 is
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equivalent to 64m onihe 2). The central
high resistivity gature at~2.5m depth on
Line 2 @an be seen very clearly in thénk 4
reading at the base of the section. The
potential nature of this high resistivitstyer
has been discussed undeind.2 (above).
Again thesection shows no apparent dip in
the sediments.



Line 5: South to North transect

ForLine 5(Figurel0) electrodes were spaced compare in detail, at a later date, the

at 1m and the depth of resistivity set-#m resistivity readings with the T4:2002
in orderto examine neasurfacdeatures.An stratigraphy (as recorded -gite) and the
area designatddFLK T4:2002 (thentended results of solkediment samples analyses

PADMAC Unit testpit) was intesected to (Section 4).

South North

Oepth Ogmimﬁﬂhﬂ erar= 198 %

i Madel Resiativity Section
(N DN N N N (T (RN OO ) (N N .
a7 93 622 ne %0 ns 146 we
Rasstwty n chmm Unt eloctrada sgacieg 1.0 m

Figure10: RFLK 2002Resistivity Line 564 metres long, depth 4 metr&quth (left) to North (right).

The results of the resistivity survey for Line features at both thE2mat electrode pointo
5 suggestthe presence of low resistivity a depth of ~2.5mandatelectrode poinb0m
material infilling high resistivity solution (to a depth of ~2m)
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Section 4: Soil/sediment analyses of the RFLK area

The plan for the RFLKR002- 2003fieldwork
was that the Plateau Group would concentrate
specifically on an archadogical focused
excavationof Trenches 1, 2, 3 and Gee
Harp 2005:238239). And the PADMAC
Unit would focuson Trench 4 (T4:2002for
detailed analyses of the RFLK T4:2002
geology; soilg/sedimens and
geomorphology The aim of these analyses
was to record spatial variation in
soil/'sedimentproperties (both vertically and
horizontally) in the areas mapped as Clay
with-flints and to elicit (where sufficient data
existed) evidence of landscape history from
the soils and superficial deposits. o

stage multi - method soil survey was
therefore undertakeby the PADMAC Unit
during 2002/2003(Note: the definition of
soils/sedimentsusedin this reportfollows
that of Avery,1990) The fird stageof the
investigations  required a basic
reconnaissanekevel soil survey (by A.
Thomas and H. Walkingtgio be carried out
across Banstad Heath Kigure 2) (the area
adjacent tahe west ofRFLK) to assess the
spatial variation of soil propertieg/hereas,
the second stagef the PADMAC Unit
investigationdocused solelyn determining
the soil profile of the RFLK Trench 4
(T4:2002).

Stage 1: Banstead Heaththe reconnaissancéevel soil survey

TheRB B C, 6Borough
Townscape Char a®BBEr
2011:7) describes Banstead HeastanArea

of Great Landscape Value (AGLV) and a Site
of Nature Conservation Iportance (SNCI).
The Heathwhich covers an area of 310 tka
part of he Metropolitan Green Belt and
Metropolitan Common landMetropolitan
Commons Supplementalch and Banstead

Methodology

As no previous soil survey of the area had
been published at the time of this particular
reconnaissanelevel soil survey(2002) the
soil sampling strategyrelated to the
Management Unitasdefined in the BHMP
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Wi d e Cdmanond ByeklpseBarsteadl Heathis
Amasaged s bye nhe 6Barstead Commons

Conservats (BCC) but owned by RBBC
Management of the area is detailed in the
Banstead Heath Management Plan (BHMP)
The areas in daily useby local people for
recreation antias archaeological importance
as finds from differing prehistoric and
historic period$ave been recovered.

The BHMP was based upon a series of
identified vegetation units on Banstddeath
(Figure 11) and was therefoe seenas the
most likely indicator of changing soil types.
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Figure1l Map showing the Management Units (M) as defined in thes®ad Heath Management Plan (BHRIFDO
-2005) and the locations tie PADMAC Unit soil survey auger points (Ap).

A handheldsoil auger was used to extract a
soil column from within the selected
Management bits (i.e. M7, M8, M9, M10,
M11,M13,M14 and in a small N S trending
dry valley).Management Unit M was given
over to Banstead Heath when the M25
motorway was constructédough an area of
the Heath to the south@ equivalent acreage
of the area taken up by the M25). This long N
'S trending strip is adjacent to the field where
the PADMAC Unit excavated RFLK
T4:2002 (i.e. west of RFLK). Previously a
farmer 6s field
Management UnitsVi3, M8 andM11 had
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been cleared and deep ploughed following
World War Il. Also sampled was the soil in
the area mapped as doubtful Pé&oe
deposits at Headley Heath (Oyster Hijh3
(TQ20190 5497p and Ap4 (TQ20290
54940). Hand augering often proved
problematical as pebble layers near the
surface were commonly encountered. In
some instances this meant that a second
boring had to be triedearby but in others that
augering was not possible. (Note: deposits
mapped as Clawith-flints have been

unt i lassociaid histosicallg with the extgaotion of

gravels and brickearths).



Results of Banstad Heath reconnaissancdevel soilsurvey.

Although he auger (soil) survey of Banstead
Heath encountered a major problemtérms

of the flinty and peblyl nature of the deposits
maped as Claywith-flints, this basicsurvey
revealed the soils to be generallgamy
(pebbles and large flints were noted but not
used in soil textural analysis, this being
carried out on the matrix only). Some soll
profiles became finer textured with depth
whereas others became coarser.
material variability was found to hedyi
influence the textural profile in each case. For
example, at auger poinAp6 (TQ24196
54164 Management Unit M,/seeFigurel1l)
surface loams gave way to clay loam at depth.
This could be interpreted as a clayey parent
material being modified at the surface by
windblown /waterlain sands and silts. A
similar pattern vas found at auger poiAp7
(TQ2376 554478 Management Unit M1
Both aeolian
dri ft depositsb can
parent materials. In contrast auger poAyps

Parent

deposits

(TQ2343254075 Management Unit Mpand
Apl0 (TQ2376954133 Management Unit
M11) exhibited a coarsening with depth from
silty clay loam to soil loam to loam (auger
point Ap10) and clay loam to loam (auger
point Ap9). The finer texture at the surface
could equally arise from organic matter being
incorporated, nfluencing the texture
recorded in the field. Indeed it could be
considered leaf litter and decaying organic
matter are also soil parent materials in the
broadest sense. A combination of these two
textural profiles was found in auggoint
Ap4 (TQ2029054HA0, base of Oyster Hijl
Silty clay loam (organic matter influence) at
the surface gives way to loam but clay (parent
material influence) is found at depth. The
profile developed on the Thanet Sand had
silty loam overlying silty clay, here it is
impossibé to know whether this clay was
pad ofdan diuvidl éorizo sr wpetherfthec i a |
kexture ovouldschaohge ragailas acoessirgo i |
material at geater depths was not possible.

Stage 2: RFLK Trench 4 (T4:2002)the geoarchaeological investations

Location RFLK Trench 4 (T4:2002)Q 243
541. Height ~185masl Location: Banstead
Heath. (Ordnance Survey data provided by
Edina Digimap under ©  Crown

Soil associations for the area of T4:2002

RFLK Trench 4 was sited in an anempped
as Claywith-flints on the top of the chalk
plateau which forms the diglope of the
North Downs As previously discussed
(Section 1) e small dry valley to the east
now infilled with landfill wastehas made the
top of the plateau appear to exden
continuously to the o#r side of the valley.
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Copyright/database right, 2014). Geology:
Drift type; Clay-with-flints (Geological Map
Data provided by Edina Digimap under BGS
© NERC 2014.

Also, that te heathland immediately
surrounding RFLKper sewas, until World
War 1, mainly uncultivated but following
World War 11 the heathland was aled and
the area deep plougheHow many times,
and towhat depth deep ploughing occurred is
not recorded.



Methodology

RFLK T4:2002 2 x 1mtrench,later reduced

to 1m x1m)was dug in Bm spits to a depth
of 67cms and therhandaugereddown to a
depth of 124cm. Soil profile desriptions
were recorded contemporaneously with the
archaeological excavation. Details of both
archaeological and pedological significance,
such as the patination of flint clasts and
changes in soil structure, colour and texture
were recorded as the excawatproceeded to
ensure that both soils/sediments and
archaeology data could be combined. Soll

samplesweretaken from eachbcm spit for
the production of particle size data (processed
by H. Walkington). In addition, a Kubiena
monolith sample was taken fodetailed
micromorphological investigation of thin
sections. The excavation and recording
techniques used in RFLK T4:2002 followed
the methodology developed by Sedtickson
(2000) for excavatingrfecordindinterpreting
Palaeolithic sites on deposits magpeas
Clay-with-flints.

Results of the RFLK T4:2002geoarchaeological investigations

Soil samples from RFLK T4:2002produced
good analyticalparticle sizedata. Less so,
that of the Kubiena monolith sgle as an
(unpredictable) overepresentation of large
clasts within the sample renderedatgely
unsuitable for thin sectioninglfhe particle

Particle sizedata for RFLK T4:2002

size data which focused on relative
percentages of: Clay; Sifine Sand; medium

Sand ad coase Sand is considered first.
These resultare followed by the soil profile

description.

Tablel lists the samples taken during excavation of RFLK T4:2000 and the location of each.

0-22cm
22-27cm

1 |oil

2

27-32cm
32-37cm

37-42cm

51413

42-47cm

6

47-52cm

7

52-57cm

57-62cm
62-67cm

Spit|SpitSpit Spit|SpifSpit|SpitfSpit Spitltopd
9|8

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Percentage weight

Tablel: RFLK T4:2002Particlesize datashowing percentage weightsy spit)of: Clay; Silt; Fine Sand Medium
Sand and Coarsead
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Soil profile description for RFLK T4:2002

RFLK T4:2002 was excavated by the removed the subsoil surface (sps 2/3)
PADMAC Unit in an arable field that had exhibited significant scorings (in the form of
recently been ploughed (data collection channels) by deep ploughing at a tihepf
September 2002), wheat stalks westll >35cms. The RFLK T4:2002apent material
evident Figure 12). The plough depth (top is deposits mapped as Clayth-flints and
soil depth) appeared to be ~ 25cms. However, the climatic regime, Subumid temperate.
when the togsoil of RFLK T4:2002 was

,,,,,,,,

Figure12: View of the northern area of Rooke

- o ) ' AN s 5
Py, § vy § Vo <

ry arm, Lower Kingswood, during 2002 investigations.

As previously noted, RFLK T4:2002 was dug  Cg (depth, 60cmi ~124cm) (Note: 6The

in 5cm spits to a depthfd@7cms and then term O0horizond is applied
augereddown to a depth of 12dm. In the distinct layers, with or without characteristics
process, 4 horizongere identified Table?2) attribu abl e t o soi |l theor mat i
which correspond to the following notations: horizon notations] are based orrgperties

Ap (depth, O 30/35cm)B1 (depth, 30/3Bm that differentiate horizons from those above

i 40/45cm);B2g (depth, 40/45cm 60cm); or belowd (Avery (1990:99)
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Ap Wavy sharp boundary. Yellowish brown 10YR 5/4 (moist). Sandy

07 30/35¢cm Loam texture or Silty Clay Loam texture depending sample.
Moderately stony but laterally variable. Angular and sub angular flin
a range of sizes (very small, small, medium and large). Dry soil
Moderate ped development into coarse angular blocky peds. £
moderately firm consistence. Commeoarse, medium and fine roots.
Bl Smooth diffuse boundary. Yellowish brown 10YR 5/6 (moist). Sandy
30/3540/45¢cm | texture. Moderately stony but with lateral variations. Generally fe
stones but still some medium angular black broken flints @ith o t

fractures. Dry soil state. Apedal (massive). Moderately firm consisty
Fine roots common.

B2g Smooth gradual boundary. Strong brown 7.5YR 5/6 (moist). Very n
40/ 451 60cm medium strong brown (7.5YR 5/8, 5/6) and red (2.5YR 4/6) motilpsd
centres in a brown (7.5YR 4/4, 5/4), yellowish brown (10YR5/6) and
yellowish brown (10YR 4/6, 4/4) matrix, with occasional zones
depletion in pink (7.5YR 7/4). Clay grading to Clay loam text
Moderately stony but with lateral variationsm&l pebbles and sma
white and creamy yellow patinated angular and sub angular flints.
flinty, range of sizes lateral variations. Very small white flint ch
embedded in the matrix. One angular sharp unpatinated flint with c
cortex (10cm). Dry moist soil state. Apedal (massive) structure. St
pores. Root holes lined with topsoil and occasionally with mangans.
consistence. Some mangans on pebbles, ped faces and down root ¢
Few fine roots. Few medium roots (decaying).

Cg Smooth gradual boundary. Yellowish red 5YR 5/8 (moist). Very m
60- 124cm coarse red (2.5YR 4/8) mottles in ped centres with light grey (2.5Y
zones of depletion in a strong brown (7.5YR 5/6) matrix. Sandy

texture. Moderately stony but with laterghriations. Predominantl
patinated flints, one unpatinated, on one side of pit only. 5cm is av,
size at 70 75cm, 2cm is average at 650cm. but up to 10cm sub angu
and sub rounded clasts white patinated. Dry / moist soil state. Ape
weak angular blocky but poorly developed. Vertical root holes V
mangans. Firm consistence. Very frequent and well developed ma
on pebbles and ped faces, occasional argillans. Few medium roots.

Table2: RFLK T4:2002horizon notationgAp; B1; B2g; Cg) andsoil profile descriptions

Interpretation of the diagnostic features of the RFLK T4:2002 soil horizons

Interpretation: Horizon Ap (depth O but not perhaps that of B2g and Cg. The
30/35cm)(Table 2) plough soil and Spits-1 moderate ped development into coarse
3) is a surface mineral horizon that has been angular blocky peds is associated with both
mixed by cultivation. The wavy sharp lower cracking around roots and burrows, and
boundary suggests that Ap incorporate the E  swelling and shrinking of the soil aggregates
horizon (or part of E and perhapart of B1) on wetting and drying. Permeabilitys i
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moderate. Although they may occur in
surface soils, angular blocky peds which are
equant with sharp interlocking edges are
more usually found in subsoil (Bt) horizons.
Particle size data (Table 1): Clay depth
function for Ap horizon; Plough soil {0
22cm) 29.36%; Spit 1 (22¢@7cm) 39.31%;
Spit 2 (27cm to ~ 32cm at base) 63.98%;
Substantial increase in the percentage of clay
at a depth of ~30/35cm.

Interpretation: Horizon B1 (depth 30/35cm

T 40/45cm)(Table2: Spits 3i 5) isamineral
subsurface horizon that formed below the Ap
(plough soail). A classificationf B1 is given
for this horizon as a colour value of
Yellowish brown 10YR 5/6 (moist) is not
commensurate with an E horizon (see
op.cit:100). It is an Apedal (massive)
structureless soil, with low permeability, that
shows evidence of illuvial concentratiaf
silicate clays. Massive/coherent soils have
their particles adhering without any regular
cleavage and are in large cohesive blocks and
are relatively impervious to air and water.
They are indicative of puddled soils or soils
repeatedly cultivated (plgiing) under very
wet conditions.

Particle size data (Table 1): Clay depth
function for B1 horizon; Spit 3 (at top of spit
~32cm37cm) 65.90%; Spit 4 (37cm to
~42cm abase of spit) 62.99%. Although this
horizon directly underlies the Ap horizon it
does not meet the requirements to qualify as
an E horizon as the percentage of clay is
higher in this horizon than the underlying
horizon (ibid).

Interpretation: B2g (depth40/45¢cm60cm)
(Table 2: Spits5-8) this mineral subsurface
horizon which formed in vertical succession
to B1. Itis an Apedal (massive) structureless
soil, with low permeability, and shows
evidence of illuvial concentration of humus,
iron and alteration of the original material
involving  solution and removal of
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carbonates, liberation of silicate clays and
mangans (i.e. oxides or hydroxides of iron
and manganese oxides) pebbles, ped faces
and root channels). Ferruginous mottles
(>40%) and pink zones of depletion
(attributed to reduction and segregation or
removal of iron conditioned by periodic
saturation with water in the presence of
organic matter) are sufficient wualify this

as a (suffix g) gleyed horizon (op.cit:101).
Particle size data (Table 1): Clay depth
function for B2g horizon; Spit 5 (at top of spit
~42cm47cm) 61.480; Spit 6 (47crvb2cm)
58.31%; Spit 7 (52cm to ~57cm at base of
spit) 63.36%. Although the relative
percentage of clay is high, this horizon it does
not meet the various requirements to qualify
as a Bt or Btg (Argilic B horizon),
particularly the percentagand distribution of
clay coats (argillans) on ped faces, in pores,
and/or intrapedal clay concentrations
(op.cit:102, 109).

Interpretation: Cg (depth 60cni ~124cm)
(Table 2: Spits 89, augered 67cm124cm)
the soil structure is Apedal to weak angular
blocky but poorly developed. Blocky peds are
irregular in shape and usually not quite
equidimensional and may havangular
interlocking faces. Where there has been
erosion or coating of ped margins they appear
less sharp and more subangutermeability

is moderate. Cracking ground, roots and
burrows, swelling and shrinking on wetting
and drying are implicated inehiformation of
blocky peds. Although not uncommon in
subsurface horizons, blocky peds are more
usually associated the Bt soil horizon (i.e. a B
horizon that contains translocated silicate
clay and which meets specific requirements
(op.cit:102)). The occaginal argillans
(coating of clay along cracks or grains within
the soil) in this horizon are evidence for
illuviation soil building process by the
enrichment of clay washed in from higher
horizons (clay films can also be original



depositional (parent matet) features). As
this horizon occurs below a B2g and not
below a Bh or Bs it does meet the

requirements to be considered as part of a

buried profile (ibid).

Evidence of illuviation is the concentration of
humus, iron and alteration of the original
materiad involving solution and removal of
carbonates, liberation of silicate clays and
mangans (i.e. oxides or hydroxides of iron
and manganese oxides Mertical root holes,

on pebbles and ped faces). The ferruginous

mottles (>40%) and light grey zones of
depktion, attributed to reduction and
segregation or removal of iron conditioned by
saturation with water for long periods of time
(op.cit:105) are characteristic of a gleyed
horizon.

Discussion

It should be noted here that the aim of these
investigations was not to produce a definitive
study of soils in the RFLK area. But rather, to
elicit (where sufficient dta existed) evidence
of landscape history from the soils and
superficial deposits (in relation to the known
archaeology) with particular emphasis on
identifying/characterizing the soil profile of
RFLK T4:2002 (i.e. Trench 4 excavateg
the PADMAC Unitin 2002).

The focus of the PADMAC Unit, 2 Stage, soil

analyses (Stage 1: Banstead Heath; Stage 2:

RFLK, T4:2002) wastherefore,to record

Particle size data (Table 1): Clay depth
function for Cg horizon; Spit 8 (at top of spit
57cm62cm) 53.01%; Spit 9 (62cm to 67cm
at base of spit) 70.92%. The percentage of
clay in Spit 9 was the highest recorded in
T4:2002This increase isilicate clay (in Spit

9) is indicative of an illuvial horizon. Below
67cm (base of Spit 9) to a depth of 124cm.
only hand augering of the ~57cm. was
undertaken (with difficulty). Soil samples
were not collected for particle size analysis.
Textural analys of the upper part (of the
augered ~57cm Clawith-flints) indicated a
Sandy Clay deposit (red colour, inherited
from haematitebearing parent rock)
whereas, the lower part was Silty Clay. Clay
with-flints deposits extended below the
124cm. horizon. Chalwas not reached.

spatial variation in soil properties (both
vertically and horizontally) in the RFLK
areas mapped as Chayth-flints. Set out in
Section 2 of this RFLK report are seven
geoarchaeological rearch questions, two of
which are addressed in this degdiment
section namely (Q3) Which
geomorphological processes are implicated
generally across the RFLK area and
specificallyin the area of the archaeological
area?; Q4) What is/are the character of the
deposits mapped as Chayth-flints in the
archaeological area?

Soil associations and characteristics for the general area of RFLK

Data supplied by theational Soil Resources
I nstitute (2013) in
Report o for | ocat.i
(4km x 4km) gives the following information
for the RFLK area: Batcombe Series, Code
582a, (op.di7) being; Fine silty over clayey
and fine loamy over clayey soils with slowly

permeable subsoils and slight seasonal water

logging. Also, the soils of the Batcombe
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series are developed in Plateau Drift and

Glay-with-Aictsawhiehncapcchal® platdawst Si t e
:~ 90rh & 258 @.[Egnd that 5mbst & theé\soil

association is on level or gently sloping
ground but slopes are steeper and convex near
the margins of the drift outcrops.

Soil associations (soil mapping units)
represent a group of soil series (soil types)
whichare typically found occurring together,



associated in the landscape, (Avery, 1973
1980; Clayden and Hollis, 1985 The
component soil series of the Batcombe (Code
5.82; 50%) association subgroup includes:
Hornbeam (Code 5.82; 15%); Carstens (Code
5.81; 0%); Winchester (Code 5.81; 5%). In
addition, minor unnamed soil series may also
ocaur at any particular site (National Soil
Resources Institut2013:24).

Hydrology of the soil type (Host) in the given
area of RFLK is 18 (op.cit:8) being; slowly
permeable soils with slight seasonal
waterlogging and moderate storage capacity
over slowly permeable sulbates with
negligible storagesoil Parent Material is 145
(op.cit:9) being Plateau Drift and Chayjith-
flints. The Hydrogeological Rock Type is 23
(op.cit:13)beingPlateau Drift and Clayvith-
flints.

TheseClay-with-flints deposits are derived
from Tertiary Beds (possibly Thanet Sainds
this area), the clays and sands which have
weathered and mixed with flints released by
solution of the underlyingChalk and a
variable loessic iput. Clay-with-flints and
other deeply weathered platedeposits in

Results, processes and problems

The results ofthis two Stage @l analyses
(Stage 1: Banstead Heath; Stage 2: RFLK
T4:2002), indicate that the (Clayith-flints)

soil parent material variability heavily
influences the textural profile across the
sampled areas. Whether as clayey parent
material being modified at the surface by
windblown (or waterlain)sands and silts or
that of aeolian (loessic) deposits and older

Osuperficial drift
concordant with the soil and site
characteristics for Banstead Heath and the
(wider) RFLK area in
Site Reportdé (ibid).

However, determining, with any certainty, a
comprehensive classifition/clarification of
subgroupsoil group/s (assaated here with
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southern Englandare classified as Brown
Soils (major soil group) and as Stagnogleyic
Chromoluvic Brown Soils (subgroupvery
(1990:228 in his defnitve b o o k ,
Br i t astates6that these are similarly
formed, and often closely associated soils
with slowly permeable subsurface horizons
and mottles and/or pddce colours
attributable to gleying within 60cm of the
surface.
but not always present and can be mottled,
particularly in the lower part which in places
extends down as
The deposits in which most of these soils
have formed overlie pervious substrata such
as chalk or gravel ahlie well above the
permanent water table, implying that the
gleying in the upper one to two metres
penetrated by roots results exclusively from
i mpeded drainage of
The variably flinty, fine silty and fine loamy
over clayey Batcomband Hornbeam soils,
classified as stagnogleyic palaggillic
brown earths, with grey mottled subsoils
dominate the soil association (National Soll
Resources Institut2013).

the Batcombe series) in the RFLK T4:2002
study area (mapped as Clajth-flints) has
been complicated by the historic landuse of
the area, as cultivated soils of the Batcombe
series have generally received regular
dressings of chalk and areften base
saturated to at least 1.5m depth (Avery,
1990:228) but perhaps most notable is that of
deep ploughing. Deep ploughing will have

d e phads iinpleations Tfdr e thee degees u of t

horizonation apparent in the soil as ploughing
inverts the soil profile and homegises
niineral addAcrganic enmier@al. Sro RALIS
T4:2002 deep ploughing certainly reached a
depth of at least 35cms (as indicated by the
presence of plough scargjhe presence of
hydromorphic properties within 50cm of the

Al s o pnigudually o a my

6Soi |l s
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surface and a lack of diagnostic zons
indicate that this is a gley soil in the FAO
(Food and Agriculture Organisation of the
UN) classification system. Gleying (as noted
above) occurs when drainage of surface water
through the soil is impeded.

As previouslydiscussed, Plateau Drift and
deposits mapped as Clayth-flints (both
deeply weathered deposits) are classified as
Brown Soils (major soil group) and as
Stagnogleyic Chromoluvic Brown Soils
(subgroup) (ibid). And that the soll
association in the area ofRK is Batcombe
series. More specifically, stagnogleyic paleo
argillic brown earths, with grey mottled

subsoils dominating the associatittafional
Soils Resources Institu2013). These soils
are characterized by the following features: A
loamy (possiblynottled) Eb horizon (usually
but not always present); Slowly permeable
subsurface horizons and mottles and/or-ped
face colours indicating gleying within 60cm
of the surface; Deposits/soils generally
overlie pervious substrata such as chalk or
gravel andie well above the permanent water
table, the gleying in the upper one to two
metres penetrated by roots results exclusively

The RFLK T4:2002 soil profile T a question of identity

Although the RFLK T4:2002 ploughed
surface layers meet the general requirements
for an Ap horizon. There is the lack of a
clearly idenifiable E, more specifically the
Eb, horizon (although not malatory, as
shown above). Nobde however, is the
absence of a Bt (argillic horizon). Neither
horizon Blor B2g (or indeed Cg) meets the
various and precise requirements for an
argillic horizon (i.e. an illuvial horizon in
which silicate clay has accumulated to a
significant extent by he process of clay
translocation during soil formation (op.cit:7;
102).

Data derived from the RFLK T4:2002
particlesize analsis (Table 1) and the sib
profile desciption (Table2) show that RFLK
T4:2002 exhibits characteristics that do not
meet (i.e. an absence of a Bt horizon) the
specific soil type criteria for the RFLK area
which is classified asa stagnogleyic paleo
argillic brown earth (NSRI, 2013:24).
However, the Batcombe series (classified as
Brown Soils (major soil group); Stagnogleyic
Chromoluvic Brown Soils (subgroup)) of
which stagnogleyic paleargillic brown
earth ae associated (Avery, 1990:228) does

25

from i mpeded drainage
(Avery, 1990:28).

include O6minor unnamed
may al so occur at any

2013:24).1t is possible therefore, that the
RFLK T4:2002 soil profile is representative
of one such group. Although the available
data suggests alteration and loss of
sedimentary structures within the B1 and B2g
horizons, the picture is complicated by the
fact that illuvial horizons may be preserved in
situ or disrupted and incorporated into the
matrix as a result of disturbance by
bioturbation, frost action, or seasonal
swelling and brinking (Avery, 1990:7; 102),

rat her than mechanical
horizon depth by deep ploughing.
Environmental/climatic  information and
guestions relating to the integrity of

associated archaeology within a deposits (at
any one place) may be addressed by the
presence or absence of a Bt horizon as it
relates to that particular soil association. As
Bt horizons are generally considered to form
slowly, the archaeological implicatiasf a Bt
horizon in southern England is that of
prolonged landscape stability. Bt horizons are
generally within the rooting zones but as
Avery (op.cit:

2) zonsot es
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are not considered part of the presgay soil
if they lie below the current rooting zone
though they are of considerable interest in

aiding reconstruction of past landscapes and
environments.

RFLK T4:2002 solil profilei the archaeological implications

The siting of RFLK T4:2002 within a visible
depression in the field was in accordance with
the results of th Geophysical survey (Section
3). Such areas (solution features) may well be
suseptible to increased puddling but also
known to retain Pakplithic archaeology
(Section 2. There is much circumstantial
evidence to suggest that the deep ploughing
(plough scars observed at a depth of ~35cm.)
dragged up the Palaeolithicrchaeology
(abowe and Section )1 But dense
concentrations of artefacts are also recorded
as being excavated from ~50cm beneath the
surface, and Ot hat
the plough soil were located within a loessy
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clay layer beneath areas of loess and
overlying the Claywith-f | i nt s 8

2005:239). This would certainly suggest that
the Palaeolithic artefacts were confined to the
top horizons (e. Ap; B1l; B2g) of the

deposits (see Section Byt thismay not be

the full picture. Further sites may await
discovey as he geophysical survey (Section
3) results show the RFLK subsurface
topography/ landform to be undulating with
many O6basin |iked
in the deposits which, in theory, ménave
effectively retained bothdateable loessic

mo slaéposie fi.e.ttHose wdhicht agef reotc totally n o t

decalcified) and associated Palaeolithic sites.
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Section5: Geospatial3D modelling of the RFLK area

In 1951, BAN was granted permission for
controlled tipping of household waste on 67
aaes of the Rookery Farm estafdthough
RBBC do nothold any records of boreholes
drilled at the site prior tche commencement
of landfilling, data is available on the
boreholeghatweredrilled around the edge of
the sitein 1988(SDL,1989)for landfill gas
monitoring purposeby SCC wastedisposal
sectionDuring1993, BBC commissioned a
borehole and trial pit assessment of the
Rookey Farm landfill site (EAG, 1993
Additional boreholes were drilled across the
siteas part of the 199ite investigationThe
1994 site investigatioalsoincluded 45 tria
pits dug by mechanical excavatoks the
objective of theevaluation was taetect any
contamination and seepagée majority of
the EAG (1999 boreholes and trial pits were
within the landfill area(Figure 13). Several
boreholes and trigbits werehowever, sunk
on 6 nat ur arbund gheolandfitl 6
perimeter taevealany horizontal seepage of
leachate or contaminani®&heboreholes wexr
also deep enough to penetrate thdatk
bedrock beneath the landfill.

More recently(2012)RBBC apointed Leap
Environmental Ltd (hereafter, LEAP) to
undertake intrusive site investigatioasdto
install gas monitoring wellsat RFLK to
supplement existing wells, (particularly
where previous wells had been lost) and
assess the risks of land gas migration from the
landfill advergly affecting properties
bordering the landfillsite to the southand
east In total, 22 gas monitoring wells were
installed: 14 wells to a depth of 4m; 3 wells
to a depth of 6m; 5 wells to a depth of 10m.
The site locations to the soubh the landfill
were LEAP designated Areas 1l1a, 1b and
those to the east as AreaAl. the southern
boundary of the landfill was Area Jahich
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encompassethnd to thenorth of Mogador
Lane whereas Area 1b was immediately to
the south of MogadoRoad A total of 16
borehols were drilled inAreas 1a and 1b
Two replacement wells, on the SE boundary
were sunk ta depth of 10mThree pairs of
well were sunk along the southern boundary
(northern side of Mogador Lane). Eaghir
comprised: one well to a depth of 6m
(entirely in the deposits mapped aSlay-
with-flints) and one well to a depth of 10m
(through the Claywith-flints deposit} to the
underlying @alk. On the soutlern sideof
Mogador Road a total of 8 shallow
monitoringwells weresunk to a depth afm
through made gound, Claywith-flints
depositsand into Chalk.To the easbf the
landfill was Area 2 Here 26 trial pitgholes
were hand dugo a depth of ~1nin the
gardens of Orchard Wandsix (additional)
shallow gas monitoring wellwere sunk to a
depth of 4m The LEAP (2012) summary
ground condition$or Area 2 staté¢hat; holes
H1-4, WS1 and WS®ncountered none, or
very little shallow fill. At holes H9-13, H15,
H17-19, H2223, H2526, and WS4,
reworked claymade ground with occasional
brick and ashwere found Whereas,the
remainder ofthe locatiols encounteré fill
below depths of between 1 %m. At a depth
of ~4m off-white stucturelessChalk was
recovered as finéo course angular to sub
rounded chalk gravel in a white silt matrix.
As the LEAP (2012)nvestigationsat RFLK
were confined to thesouthern and eastern
periphery of the landfill sitedata derived
from site work inAreasla, 1b and Zerves
only to substantiate the resultsrom
boreholes that were drilled around #dge of
the site in 1988SDL, 1989)andthose of the
1993 and 199%oreholedrilling and trail pit
excavationdy EAG (1993;1994).



Methodology

The five datasets of the RFLK suburface RBBC. Thisdataintegration was one way to
vertical stratigraphy (derived from the produce a 3D model of the RFLK sabrface
PADMAC Unités 2002 geophysicaurvey of landform particularly that of the now-fiilled
the areqSection J) anddata fromthe RFLK deep elongated dry vallegelected borehole
soil/sediment analyses (Section 4ere and trial pit data were analysed in
combined with the resultoof extensive conjunction with the PADMAC Unit 2002
borehole and trial pit investigations resistivity results to construtivo geospatial

undertaken across the RFLK on behalf of models

— - Landfill extent
—— Resistivity lines

0 0.3

kilometers

L Tt

B
Figure13: Locationsof theRookery Fam: Boreholes (annotated 'b)idl pits ard PADMAC Unit 2002 resistivity
Lines1-5, in relation to the landfill extent.

ForModel 1; the ontours of the suburface (EAG) 1994land surface heights minus the
Chalk interface,tlte depth from the surface of depth to Chalk in each borehole) were
the field to the Chalk interface across the area converted to meters OD. Slope profiles of the

was calculated and hence the thicknddb® (Getmapping bare earth, DTM) 1990
overlying deposits mapped as Claith- landsurface and the Chalk ssirface along

flints and the topography of the Chalk sub the crosssection were theoalculated within
surface. Each Dbor eholtee MenidalaMappgy iroutibes of dviaginfoh t o

Chalk was converted to metres OD. These Data from these analyses were also used to
data were then exported to Mapinfo to  verify the results of the PADMAC Urit
extrapolate the contours of the entire Chalk geophysical survey (Section 3) by

sub-surface. characterizing the deposit/s overlying the
To construct Model 2; crossection profiles, Chalk as identified by layers of d#ring
specific  crossections of sulsurface resistivity, particularly as they relate to

stratigraphy were extrapolated from the geomorphological processe¢Section 4)
sequences obtained from relevant borehole, which have affected the deposits since the
trial pit and resistivity data. The Chalk sub Palaeolithic period.

surface heights (caltated fom the stated
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The RFLK crosssection profiles

Datafrom the RFLK boreholestrial pitsand
theresistivity survey(PADMAC Unit, 2002
Section3) were used taalculatethe cross
sectionprofiles BCS1; BCS2BCS3; TCS1,
TCS2(Figure14)

The orientationof these profiles and the
sequencén which they are considered ag
follows:

BCS1 Borehole crossection, Northwest to
Southeast (icorporating depth readings from
residivity Line 1 at point 62.

BCS2 Borehole crossection, South to
North along the bottom of the plandfill dry
valley.

BCS3 Borehole crossection, South to
North, through deepest section tife dry
valley.

TCS1: Trial pit crosssection, Westo Eag,
including trial pit 37.

TCS2: Trial pit crosssection, South to North,
along the plateau to the West of the landfill,
entirely on d6dnatur al
landfill.

Borehole cross-secti}an
Test pit cross-section"
— - Landfill extent

—— Resistivity lines

0.6 T

0 0.3
e — )
kilometers

ER ) e~
4y

2

=k

Lower
Kingswood

Figurel14: Locations of RFK borehole crossection profile

:{BCSl; BCS2BCS3) trial pit crosssectiongprofiles

(TCS1, TCR), resistivity lines and landfill extent.
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BCS1 Borehole crosssection profile northwest to southeast across the pidandfill
dry valley

The cosssection BCS1(Figure 15) runs 16 and 11(seeFigure15) anda subsurface
northwest to gutheastand transverseghe column derived from the values at point 62
(nowinfilled) dry valley. This crosssection along resistivity line 1 Figurel6).

was calculatedusing data from Breholes 4,

Line 3 i
Line 2 §

Res line 1
point 62

/
/ 11b

Line Spx== 14 4

L
il
I

i
2
8
ay

{Gas pipe}

Figure15: Location ofcrosssectionprofile BCS1;NorthwestSoutheastincorporatingBoreholes4; 16; and11 and
the PADMAC Unit 2002esistivity Line 1 at point 62.

West East

Depth _lteration s RMS emor = 2.8 %
on

Resistivity in ohm.m Unit electrode spacing 2.0 m,

Figure16: PADMAC Unit (2002) resistivitytine 1 West East, showingositionof vertical sectiorat point 62.
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BCS1

1 NW SP ":" meters from start point 1§|0 ”"I“ 2#) SE
Resistivity line 1 Borehole 11 Borehole 16 Borchole 4

| |

Resistivity line 1
(at point 62, see insert below)

170.75 OD

Top soil Borehole 11 Borehole 16 Borehole 4
170 170 OD Cap layer Firm b i
Higher resistance: 169.75 OD irm brown topsoi
> 9.5 g o 69.75 i s
Tertiary deposits? "Fill material' 1¢ ()D. Firm Brown topsoil with Firm dark reddish-brown, sandy clay
Flinty laver? gravel, chalk and brick fragments impregnated with medium to large flints
Brickearth?
168 = 7 _ Fill: General refuse with brick and Chalk
Fill - predominantly black ash/clinker. N N . .
) fragments in a black silty. ash matrix
small bottles ete Fi . & =
Fill becoming more fibrous with depth
166 « l:l)ﬂ\lxtthl'l)ln\
senso stricto? B R
Stiff, hard, reddish brown clay.
" impregnated with abundant large flints
Intervening
Clay/silt deposits
164
@ : g Hard, fissured Chalk with local flints
1951 land surface Firm, dark grey/blackened stained silt
at 162.79 OD with clay bi
As above becoming green/brown
162

SHiff to hard, greenish
Chalk brown silty clay
with abundant flint

Chalk?
Firm, fragmented Chalk
160 in a soft putty matrix,
greyish staining of
initial Chalk horizons
s Landsurface at 1990
158 (Getmapping DTM bare earth data)
s Chatlk surface (modelled from
borehole and resistivity data

Figurel7: Profile of cross section BCSNorthwestSoutheasshowing the 1990 (posandfill) surface, Chalk sub
surface, resistivity section ifie 1 point 62) andtratigraphic columnar diagrams oreholes 416 and11.

The crosssection profileBCS1 (Figure 17) perhapsa solution feature in this vicinity,
shows that the depth of the overburdbdove particulaly as the chalk subsurface is

the Chalk appears greater at resistivity Line 1 stratigrghically higheratBorehole 1before

(point 62)than at Borehole 11, suggesting  droppingdown into the dry valley.

BCS2: Borehole crosssection profile South to North; along the bottom of the pre
landfill dry valley

Crosssection BCS2(Figure 18) runs from lower groundo the North.The crosssection

high ground to the South of Rookery Farm,  (Figure 19) was calculated using data from
along the nown-filled dry valley to the Boreholes 7, 15, 13, 4 and 5.
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Borehole cross-section '

Test pit cross-section
el
— - Landfill extent

—— Resistivity lines

0 0.3

kilometers
N |
Figure18: Location ofcrosssection profileBCS2;South

South North
i W 100 1§ 240 50 200 350 0 hiad m 550 an 50 Ed 50 i s ) 50 o
F I‘J— 13
e : . .
e 0Tehole 7 Borchole 15

i G ny
TE0) 3 180

sk amd chulk fagments

i
i
| I 2 |
st 19 el ony Borehole 4
170 17 e .
(I
T s _—
168 Sl

fissurod, rogrecmved chalk i
Nint

L. fissured. Fiahle sl with Local Dins

156

Figure19: Profile of crosssection BCS2 SoutNorth showing1990 landsurface, stdurface Chalk anstratigraphic
columnar diagrams fdBoreholes 7, 15, 13, 4 aid
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The cosssectionprofile BCS2 SouthNorth ~400m from tke start of the crossection).
(Figure 190 shows a gradual lowering This depressiorperhaps reflecta natural

(northwards)f the Chalk sutsurface within feature or could result from excavation of the
the dry valky and a substantial depression  Chalk during the landfill site construction
roughly 200m wide and centred ayrid These hypotheses are further discussed
reference TQ 52448053570 (200m to below, in relation to crossection BCS3.

BCS3: Borehole crosssectionprofile South to North: through the deepest section of
the dry valley.

The aosssection BCS3 was selected to  through the centre of the depressifigure
explore the depression in the Chalk sub  20). This crosssection (Figure 21) was
surface highlighted in crossection BCS2 calculated using data frobroth, Borehole 14
above. It is thereforepositioned to run andthe modded Chalk suksurface

Figure20: Locationof crosssectionprofile BCS3; SouthiNorth though Brehole 14 anthe deepest part of the
depressiotin the Chalk subsurface.

South North
0 50 100 150 200
Borehole
14
—_— —

s 1990landsurfacgfrom Getmappingd®TM bare earth data)
s 1951 landsurfacefrom contours drawn for 1951 landfill planning application)
= Chalksurface fnodelledfrom borehole andesistivity data

Figure21: Crosssectionprofile south tonorth through Byrehole 14with the 1990 and 199&and surfaceshownand
the modelled suisurfacedepressiorin the Chalk.

33



0D (m) Metres below surface/description

Firm, brown topsoil

178 2m
176 —
174 — Fill:
General domestic waste etc
172 —
170 —
8.7m
Firm, brown sandy clay impregnated
with abundant flint, becoming
168 reddish/brown with depth.
11.5
(66 m Firm, reddish/brown sandy silt
12.6m with abundant large flint
164
Firm, brown sandy clay impregnated
with abundant flint, becoming
162 reddish/brown with depth.
160

18.4m
- Hard, fragmented chalk with flint
Chalk stained black/grey

22.0m Borehole terminated

Figure22 Borehole 14 satigraphic columEAG, 19%B)

The Borehole 14 stratigraphic columman
diagram(EAG 1993 showsthe succession of
named fho-stratigraphic units Kigure 22).
Here,the loweststratigraphic unjtChalk is
overburdeed (~10m) by 3 units having
similar characteristicsbut with varying
propotionsof firm brown sandyclay, or silt
and with the inclusion ofmanyflints. This
deep layer ofieposits mapped @day-with-
flints isin turn,overlainby ~8.7m of landfill.
The ~10m of Claywith-flints is perhapsin-
situ, as it seens unlikely that landfill
constructionwould have involveddigging
down ~18.4m to the Chalithrough3 units
(~10m) ofClay-with-flints depositsand then
backfilling whilst maintaining the integrity of
these3 units (within the identified depression
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(Figure 20) in the Challk before filling with
waste.The balane of evidence suggests that
this depression (as modetl) is a natural
feature in the Chalk

From the original(pre-landfill) landsurface
contours heights (as shown on the 1951
landfill planning applicatiopy it would
appear that the RFLK landfill site was
constructed byirst removing the topsoil and
then~ 5m of the underlying deposits mapped
as Claywith-flint. Subsequent infilling
raised the landsurface 3.7m highefas
recorded bythe Getmapping1990 transect
SouthNorth down the valley(Figure 21).
This is substantiated By8.7m of infill shown

in the (EAG 1993 stratigraphic columnar
diagramfor Borehole 14Kigure22).



TCS1: Trial pit cross-sectionprofile West to East

The tial pit crosssectionprofile TCS1 runs
from the plateauo the West of the landfill
and across to theastern slopgFigure 23).

This crosssection was calculated using
stratigraphic columnar data fronnidl pits 37

and 30 (on natural ground to the Wekthe
landfill) and 31 and 33oth on the East slope
within the area of what is now lantif{Figure

24).

___@

# ‘ f

West East
50 100 : 150 200 250
| l 1 meters from start pomt | 1 |
Trial Pit Trial Pit Trial Pit Trial Pit
37 i() 31 33
u L) 1) [1]
( ID\
m) 37
171.5

Soft brown clayey. sandy
silt with some subrounded flnt

L Firm to stiff reddy

brown silty, sandy clay

with many subrounded Firm becommg stiff reddy

to rounded gravel and brown silts. shghtly sandy clay

168 cobbles of flnt with many subrounded
"""""" to rounded gravel and
cobbles of flint
45

Soft brown clay silt (topsoil)

Infill

Firm to stiff reddy

brown silty. sandy cly
with many subrounded
to rounded gravel and
cobbles of flnt

e 990 landsurface {from Getmapping DTM bare earth data)
e Chalk surface (modelled from borehole and resistivity data

Soft brown chy silt

Infill

Soft to firm reddy
brown/grey silty clay
with many subrounded
to rounded gravel and
cobbles of flint
Evidence of
contaminated material

Figure24: Profile ofcrosssection TCSWest toEastshowing;1990 landsurface, stgurface Chalk and stratigraphic
columnar diagrans for Trial pits 33, 31, 30 argYV.
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Thefollowing trial pit stratigraphic columnar
diagrams (EAG 1994 showthe succession
of named lithestratigraphic unitdor Trial
pits 33, 31, 30 and7 (Figure23, Figure24).
Trial pits 37 and 3Qvere dug on the plateau,
to the West of the landfj the presencefa
layer of Claywith-flints senso lata@lown to ~
4mandconfirmed the RFLK 200PADMAC
Unit resistivity resultsThe height of the 130
landsurface at the location of Trial pit 33 was
~199.5m OD. Trial pit 33 stratigraphic
columrar datashows the larfill extending
down to ~166.3n{which mayrepresenthe
preslandfill 1951 landsurfage The deposits
underlying the landfilarerecordedo a depth
of ~4.2m deep (~165m OBndaredescribed

Trench 4 (T4:2002) and Lines 1 and 5

Trench 4 (T4:2002) excavated by the
PADMAC Unit in 2002 was positioned
(Figure 25) at the intersection ofesistivity
Line 5 (at 32m i.e. the midgpoint) with
resistivity Line 1 (see Section 3) The
southeastorner of the working area was at
exactly 32m on Line 5 and 24n along line
1. As the soil profile analysis df4:2002has
been discussed in detail inthe
Soils/sediments Section 4 (above) it is
sufficient to reiterate hetbattheSandy Clay
and Silty Clay Clay-with-flints deposits
which extended below the 12#h. horizon

as reddy brown gey, sandy silty clay and
flint. The same pattaris evident inTrial pit
31, where theinfill overlies a prelandfill
deposit & reddy brown, siltysandy clay
(Figure 24). For Lines 1, 2 and &e layer
between Bm and 4m depth registered higher
resistivity. The evidence from the Trial pit 37
exposure(Figure 24) shows thatthe high
resistivity layer is aeddy brown, siltysandy
clay with gravel and flint cobbles. Chalk was
not reached in this pit, so the high resistivity
layer does not represent Chalk with flints,
resistant Chalk or Coombe rock butnre
likely to be indicative of Claywith-flint
senso lato.

could effectively produce thiew resistivity
reading (shown inblue in Figure 10). And
that despite auguring down through the
bottom of T4:2002 at the end of the
excavation we could not penetrate deep
enough throuly this clay layer tadentify the
underlying depositor to locate the Chalk
bedrock.The results of the resistivity survey
for Line 5 suggest the presence of a low
resistivity material infilling high resistivity
solution feature at both the 12m pointtat4
depth of ~ 2.5m) and at electrode point 50m
(to a depth of ~ 2m).

'
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Figure25: Diagram showing the RFLK 2002 resistivity Line$ aAndTrench 4(T4:2002.

36



TCS2: Trial pit crosssectionprofile South to North

The trial pit crosssection profile TCS2 pits 1, 8, 16, 23and 37. Along this cross
(locaedwest of the landfill)runs from suth section there ar@o discernible difference
tororthonthep | at eau al ong ¢ rbetwearthed990 (gpastandfitl)cridthe1951
and to the mwrth, intersectdthe PADMAC (pre-landfill) landsurfacdneightg(i.e. the area
Unit (2002) resistivig Line 1 (Figure 26, appearsnot to have beerowered or raised

Figure27). This crosssection was calculated between 1951 and 1900
using stratigraphic columnar data from Trial

// Res Ii/|/1e1

T3

0.2 . 04
- —]
kllometersﬁgjﬁ TCS?

Figure26: Location of trial pit crossectionprofile TCS2; south to erth, incorporatingrrial pits 1,8, 16,23 and 37.
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South
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i ! 1 1 ! ! 1 !
1
5
16 2 a7
Trial Pit 1 !
OD (my .
185,7 on m) Trial Pit§
180 180 Soft brown clay silt (topsoil)
(topsoily & Firm brown elayey st with
10 b rouned cobbles of Qint
178 Firm to stiff brown silty s - Trial Pit 16
ounded cobbles of fint 0D (m)
2 - Soft bown clay silt (tapsoil)
41 176 39 176
v
Firm to HIf reddy hrown, mattled brown, oD (m)
1 samdy silty clay with man g Tl ""sllfn R
) oft brawa clay silf (topsolly
fill) {from Germappiog DTM bare earth datay to vounded gravel and cobbles of flint 03
a /
45 '
172 17 Trial Pit 37
Soft brawn clay il (topsoil)
- and cobbles of flint
45

face at 1990 (unaflected by
ole and resisfivity d

k surface (modelled from b
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Figure27: Profile of crosssection TCS2 South to Nor#howing;1990 landsurface, stdurface Chalk and stratigraphic columnar déags for Trial pitsl, 8, 16, 23 and37.



Theanalysis ofTCS2 stratigraphic columnar
diagramgqFigure27) for trial pits 1, 8, 16, 23
and 37 revead that anly one of the trial pits
(Trial pit 8) reached Chalk at a depth of
~2.9m. The Chalk appears to hearer the
surface in thesouth of the ara but the trial

pits were excavated to an average depth of

~4m which, for most of the site, is too
shallow to reah the ChalkAll the trial pit
stratigraphic columnar diagramsshow,
~0.3m topsoiloverlying a deposit described
as firm to stiff reddy browrsilty/sandy (or
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sandy/silty) clay with many sulwunded to
rounded greel and cobbles of flint, with the
additionof brown mottling(of the deposits)
in Trial pit 16 In addition, therewas no
reported evidence of contamination or
leachate in any of theqevestern trial pits.
Importantly, he results of thiFCS2 analysis
suggestdhat the landfillhashad aminimal
impactedon this part ofthe high plateau and
in particular, the area of Palaeolithic site
investigatiors.



Section 6 Spatial analyses of theRFLK area

The aim of thespatial analyse was to
produce, by extrapolatipna topographic
model of the RFLK area prior to the landfill
and a detailed relief topography of the
contours, specifically that of tle@uthern half
of the dry vdley prior to the landfill. Ad, to
pl ace Carpenteros
(1971) areas of investigations (as discussed in
Section 1) in their correct topographic
context. The RFLK spatial analyss was
carried out by the PADMAC Unit using
Maplinfo (www.mapinfo.con), a computer
based Geographic Informati®ystem(GIS).
Also, five datasetsvhich were incorporated

Methodology

The extrapolation ofhistorical contour data
using DEM data and Ordnance Survey
landline data became the first stage in
constructing the spatial databasee RFLK
contourssubmittedfor the landfill planning
application (BAN 321/50) Kigure 28) were
scanned intoMapinfo and geereferenced
against landline mapping (from Digimap)
contained in the PADMAC Unit Maplnfo
GIS workspace for RFLK. These contours
were then digitised as polygons into the
MaplInfo workspace and a grid of heights
calculated using the kriging method in
Vertical Mapper. Ordnance Survey panorama
10m DEM spot heightgas at1999 were
downloaded from Dighap for the area.
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into separate layers dhe spatial database
specifically:

- Digital ElevationModel data (DEM) from
Digimap fvww.edina.ac.uki for contours
and heights;

( 1 9-6 Ordinaneen Survely elandlimer da@ nfidra

Digimap (vww.edina.ac.uk

Historic mapping (from www.old-
maps.com (also available from Digimap);
- Aerial photogaphy;

- Geophysical surveyresults (PADMAC
Unit, 2002)andthe geospatiaBD datasets.

These data werénterpolated (in Vertical
Mapper) to give contoured and 3D
representationsf current topographyRigure
29). The given heights alontpe prelandfill
contour lines were then used to replace the
spot heights from the 199panorama data
(Digimap). Null points were left in landfill
areas not covered by the contours. This
second interpolan provided contoured
maps Figure30) andthe development @D
representations of the reconstructed
topography, prior to the landfillThe 1950
contours of the southern half of tRELK dry
valley, prior to the 196@andfill, were gee
referenced, digitised and added to the GIS
datasets for further analysis.


http://www.mapinfo.com/
http://www.edina.ac.uk/
http://www.edina.ac.uk/
http://www.old-maps.com/
http://www.old-maps.com/
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Figure28 Map of 1950 showing the contours of the southern half of the Rookery Farm Kawgsmwood dry valley,
prior to the 1960 landfill (reproduced tivithe permission of Reigate Banstead Borough Council).
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Figure30: Overlay of theRFLK contour map of the dry valley (reconstructed from 18&8tours on the OS map of
1934 Pigimap data entered into GlobalMappeé3howing increase in depth of dry valley (reducing from a height of
~177m OD n the south to ~162m OD in thenth).
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Assessing athropomorphic activity in the RFLK area

In order to investigate the Palaeolithod
RFLK, it is necessary to understand more
recent changes in the landscape and their
possible impact on much earlier evidence.
The impactof anthropomorphiactivity on

the landscapenay well have increasedin
historic periods especially with changes in
farming practices and land ownership during

the 19" and 20" centuries.To facilitate the
identification of suchchanges maps were
obtained from www.old-maps.co.uk (also
available from Digimap)for the years 1869,
1874, 1896, 1897, 1913, 1914, 1932 and 1934
and geeeferenced as layers into the
PADMAC Unit Rookery FarnMaplinfo GIS
database

County: SURREY Scale

110,560 Date: 1874

This 1874 map Kigure 31) revealsa pit
(referred to as 60Id
map) and woodlargto the easwhich were

Figure31 Rookery Farm historical map of 1874afdmark Information Grouf2002)

replaced with housing by 1934 (now to the
gadt of thdlandfil).t 6 on t he

s

Grubbed out hedge line

Figure32 Rookery Farm historical map of 1934afgdmark Information Grouf2002).

43

1896


http://www.old-maps.co.uk/

The 1934 Ordnanc8urvey map Kigure32)
shows a small wood and a pit to the southeast
of the site andmmediatly to the northwhat
appears to ba hedge lingunning from west

to east(terminating in the centre of the map)
This boundaryis no longer visible at ground
level but does show as a crop mark on an

¥ }.-d}‘ ’,

aeral photograph of 196{Figure33), which
suggest that thehedges wasgrubbed otiand

the ditch infilled. (It is not incoreivable that
spoil scattered on the surface duritige
grubbing out of the hedge, may have included
Palaeolithic artefacts  which were
subsequentlyecorded asurfacefinds).

Figure33: Aerial photograph of Rookery Farm (19WR)ational Monuments Records, English Heritage, Swindon)

In the 1967 agal photograph of RFLK
(Figure 33), housescan be seeto theeast
the landfill aregqin themiddle of the picture)
and the high plateau to the weS§llearly
visible on the high plateaare cop-marks
indicative ofa grubbeebut hedge(the line

Spatial analyses modelling

The geospatial3D modelling of RFLK
(Section 5 utilised the 1993 and 1994
borehole and trial pit survey data (EAG,
1998, 1994. Dataset BCS1borehole cross
section profile northwest tmstheastRigure
34) is of special interest as it transects: the
(now-infill ed) dry valley; Boreholes 4, 16 and
11; the PADMAC Unit 2002 resistivity Line

1 (with point 62) and the general area of
Palaeolithic archaeological interest
(annotated: Carpenter (1960) C; Pemberton
(1971) P1/P2. (Note: crosection profile
BCS1 was calculatedusing data from

44

running EasWWes) and perhaps4 tracks
There are no othesigns of anthropomorphic
activity on this plateaife.g. field sgtems or
monument traces) which mayhave
disturbeddisplacedthe Palaeolithicsurface
scatters/sites.

Boreholes 416 andl1 (Figurel5) and a sub
surface column derived from the values at
point 62 along resistivity Line F{gurel6)).

As previously noted (Section tt)e discovery
in 1959, of a
RFLK (Carpenter, 1960) took place during
the removal of the top soil prior to the landfill
site construction, wheredbke borehole and
trial pit
1993 and 1994, (EAG, 1993994; 2012,
(LEAP, 2012)) were all undertaken many
years after the dry valley was infilled.

Pal aeol

sur veyysyw (i

ithic

. €.



Crucially, the geospatial3D modelling and slightly lower than the plateau area to the
(Section % of this raw postandfill West. In 1959, this area of the high plateau
stratigraphic columnar borehole and trial pit was on the edgef the deep dry valley
depths, required the transformation of (orientated south toamth). The stratigraphic
horizons to align with the pandfill (1951) columnar diagram for BCS1: Borehole 11
RFLK landsurface. A reconstruction of this shows the sulsurface Chalk bedrock
landsurface usg BCS1: Borehole 11 (EAG, occurring at ~162m OD (the bottom of the
1993 dataset Figurel7) gives a height of valley) which is now ~ 8m below the present
170 m, similar to the recorded height in 1993  land-surface Figurel?).

B / Line 3 //
/ §
‘
f

Res line 1

{Gaspipe)

| 2
Figure34: Location of crossection profile BCS1; Northwe§outheastincorporating Boreholes: 46 andl1. Also
shown is the PADMAC Unit 2002 resistivity Line 1 (with point 62) intersecting the general area of Palaeolithic
archaeological interest (annotated: Carpenter (1960) C; Pemberton (1971) P1/P2).

Height

W 234
. O 173
@ 157
: 13

H s

hl':igure35: 3D digital terrainmodel of Rookery Farm, Lower Kingswood general environs
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Reconstructing the RFLK dry valley

A 3D digital terrainmodel of RFLK Figure trending valleys runningarthwards from the
35), produced withinMaplinfo, reveals the escarpment. Topographic magsigure 29,
Pss/s positioned on the highvel plateau, Figure 30) also show that the Pds are
overlooking a vallg to the rorth, a steep situated on a relatively level plateau
escarpment to theoath and a number of overlooking a valley to the North and thew
ridges which arenterseted by northsouth infilled dry valley (and houses) to thast.

EY COUNTY

Bor vy

PR R EAsT EURD CoNsT

Height

W 234
i Ears
I 157
. B 13
. W s

Figure36: 3D Geospatial reconstructigiby the PADMAC Unit)of heights and contours dfeé ry valley prior to
landfill. Point C is the location of the Carpenter (1960) discovery and points P1 and P2 the Pemberton (1971)
excavations.
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B oz
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O 157
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. B ss

Figure37: 3D CGeospatial reconstructigiby the PADMAC Unit) ofthe contours oftie dry valley prior to landfill
Point C is the location of the Carpenter (1960) discovery and points P1 and P2 the Pemberton (1971) excavations.
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The prelandfill dry valley, reconstructed by topography of both the high plateau and the
the PADMAC Unit3D geospatial analyses is dry valley has provided a better
shown inFigure36 andFigure37. In addition understanding of the geomorphology
to determining the | opooeessesahat havé impacted prethet RELKO s
(1960) discovery and Pemberh 6 s ( 1 9 Ralagolithic in general

excavations, ascertaining the original relief
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Section 7 The RFLK Palaeolithic artefact analysis

Theanalysis otechnological attributesf the excavation of the subsoil. The RFLK
RFLK Palaeolithic artefact assembladgs artefacts held in the Walls Collection (British
assessetiereby V. Winton) contributes to Museum) were all rea@red as surfaegnds.

the general understanding of Palaeolithic Whereas the Plateau Group dllection,
human behaviourand demonstrates the (privately curated by Harp), includes both
archaeological value of Palaeolithic artefact  surfacefinds and excavated artefacts. As

assemblages from the hi¢gvel sites on such, it is necessary to assess whether there
deposits mapped as Clayith-flints. In are differential patterns of weathering and
addition it addsfuel to the (ongoingdebate damage affecting the artefacts that might

as to whether the size and shape of handaxes distort the analyses. The mis of a
is more strongly governed by constraints of  technological assessment of the RFLK
the raw material used, or functional and/or  Palaeolithic artefacts were therefore:

cultural considerations of the Paltitac - To describe the condition of the artefacts
toolmakerg Emery 2010) The results of the with regard to possible effects upon
RFLK artefact analysis wereompared and interpretations of technological attributes and
contrasted with artefact data that the as @ indicator of postdeposition
PADMAC Unit had obtained from the environmental conditions;

investigation of two other higlevel - To describe adequately the technological
Palaeolithic sites on deposits mapped as characteristics of the assemblage (Walls
Clay-with-flints, namely Wood Hill, East Collection and Plateau Group Collexct)
Kent, (ScottJacksa 2 0 0 0) and D iemplogng t &aemparative daats as
Field, Alton, Hampshire(ScottJackson & appropriate.

Winton 2001; Winton 2004 Cuthbertson - To test the hypothesisMhite 1998 2006
2013. Also, the raiseebeach Palaeolithic Emery 2010 that the size and shape of
site at Boxgrove, Sussex (Mitché&l998). handaxes is governed by the dimensions and
The RFLK Palaeolithic assemblage quality of the stone raw material available to

comprises flint artefacts found on the surface  knappers.
of the fields, in the topsoil and during

A framework for the technological assessment of the RFLK Palaeolithic assemblages.

As previously notedSection ) Palaeolithic making process. A later series of excavations

artefacts have been found in the RFLK area by Pemberton (1971) failed to -lecate

both as excaval and surfacéinds Carpenter 6s Pal aeol ithic f
(Carpenter 1955, 1956, 1960; Pemberton Walls (and latemwith Cottor) fieldwalked the

1971; Walls and Cotton 1980; Hag®p02; RFLK area and amassed a collection of

2005) . The Pal aedhati t h Pataeobhie oartdfacts Walld bBna oQotéon
Carpenter 1960) discovered at RFLK is 1980). Then in 2002 and 2003, the Plateau
reported to have been embedded within the Group in conjunction with the PADMAC
deposits mapped as Clayth-flints and to Unit, recovered many Palaeolithic artefacts
have consisted of white patinated artefacts embedded within the deptsinmapped as
including handaxes and 83 flakes (i.e. Clay-with-flints (Harp2005:231244).
handaxes, handaxe fragments and waste

products (flakes andoces) from the toel
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Datasets for this technological assenent of
the RFLK Palaeolithic assemblagdsble3)
were compiled (by Winton) from an
examination of the Walls Collection (British
Museumn) and(by ScottJackson and Winton)
from the Plateau Group CollectiorfHarp
Private Collection) Secondar information
was derived from published accounts of
artefacts currently unavailable for research

(specifically, a number of the Palaeolithic
artefacts collected by Carpentavhich are
now missing). As far as can reasonably be
ascertained, the Walls andakau Group
(Harp) Collections provide a representative
sample of the RFLK Palaeolithic assemblage
in terms of artefact size, typology and
condition.

Investigator: Carpenter | Pemberton Walls Harp Colection
Collection Collection Collection
Context of finds: Excavation | Surfacefinds + | Surfacefinds Surfacefinds +
Excavation Excavation
Handaxe + 6 6a numbgb5 14
Fragments: surf ace:q
Cores: 2 ? 1 3
Flakes: 6numerl6a fewd |43 212
excavation
Other: 3 flake tools | ? 1 scraper; 12 38 other items
other items
Current Storage: Unknown Unknown British Museum| Harp private

Table3: Inventory of various collections assembled through fieldwork at RFLK.

Distinct patterns of spatialdistribution,
assemblage compositionand condition
characterize th&®@FLK Palaeolithic sitgsee
ScottJackson2000; 2011 for parameters).
Given the norrandom nature of the
assemblage anthe site characteristics, it
appears that although there has been
historical/modern disturbances, the
assemblage retains a strong, archaeologically
significant signature(see Section 2 and
Section 6). It is generally considered
therefore,that the Palaeolithic artefacts at
RFLK are:

- Unlikely to have travelled far from the
position in which they were made, used and
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deposited (Carpder 1956:9; Walls and
Cotton 1980:15; Wymet987:24).

- Biased towards pointedhandaxes (i.e.
Walls Collection;Plateau GroupCollection
(Harp2002.

Datasets for thé&RFLK assemblage analgsi
include

- The rate of artefact recovery achieved by
Tom Walls during fieldwalking between
1969 and 1980s;

- The basic survey of handaxe shape
undertaken by Harp (2002).



Weathering processes, patination and site formation

The distinctive weathering process known as
patination results in a visible change to the
surface of naturally flaked material and
humanly made artefactswhere flint is
concerned, this involveke leaching of silica
from within the body of the flint, which
causes a diffraction of light and opacity or
whitening of the surface (Graetsch &
Grinberg 2012)For Palaeolithichigh-level
sites on deposits mapped as Qlath-flints,
several distinct ggerns of patination have
been ieéntified a high lustrewhite patina
associated withn situsites dull white patina
pale vyellowish patina andcommonly,
ocherougpatinded flints which displayleep
brown/red tone¢ScottJacksor2000; Scott
Jackson 2005:6676). Other frequently
observed changes to the surface of the flints
include Manganese staining, which results in
black patches and mechanical and/or
biological processes associated with the

RFLK artefact patination

The RFLK assemblage exhibits extensive
dark mauve mottled stainin@pproximating

to Munsell Colour 10R5/17 reddish grey
affecting the silica depleted zone of a white
patinated artefacts (i.e. patina zdmeFigure

38 shows the dark mottle staining, which can
give the artefacts a dark greypsarance,
particularly when wet. The mottles are often
most prevalent along the margins of cortex,
as though increased porosity promotes the
preciptation of the mottle staininglt is
possible that biological agents are involved in

5