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SUMMARY

Oxford Archaeology North (OA North) was commissidnby the Environment

Agency to undertake a feasibility study for a gebaeological investigation and
scientific dating of a sediment sequence on landcadt to the River Don, near
Fishlake, Yorkshire (centred NGR TA 655135), whish proposed for a flood

alleviation and habitat creation scheme. The clreguested that OA North should
assess the potential for investigating the sedirsequience that will be impacted by
the proposed development. The site is situatedhenflbodplain of the River Don,

between Stainforth in the south-west and HangsmlinnHhe north-east, and covers
an area of approximately 4.5 km by 1.25 km.

The main aim of the feasibility study was to chégase the sequence and patterns of
accumulation of sediment in the study area andate the sediments using Optical
Luminescence Dating (hereafter OSL dating).

A preliminary auger survey was carried out overedaqu of two days on 6th and 7th
February 2009. This sought to characterise thevsaus in the study area by coring
along a south-west/north-east transect to the raomthsouth of the River Don, using a
standard hand-operated gouge auger down2:dm. Thirteen hand auger cores were
taken (HA 01-13), and from this information two dbons were then selected for
mechanical coring (FL1 and FL2) to allow the sediteeto be dated by OSL. The
coring was carried out on 6th March 2009 usingaeterig, in the presence of an OA
North environmental archaeologist and a memberhef ®SL dating team from
Liverpool University.

On closer examination of the two dating cores, amyg proved to contain material
suitable for the OSL method of dating (which regaisand or larger-sized silt grains).
Therefore, after discussions with the client, isvegreed that the core unsuitable for
OSL dating would be radiocarbon dated instead,tasomtained suitableorganic
material.

The lithological and dating results indicate twéfating areas of sediment deposition
in the north-east and south-west of the study aFka. sediments in the south-west,
which are dominated by blue-grey organic clays, l&ke&ly to represent floodplain
alluviation deposits laid down during the earlyra Holocene. The silts and sands in
the north-west of the area, however, appear toesgmt early Holocene riverine
deposits that were not inundated by alluviationilumuch later and, as such, may
represent higher, and possibly drier, areas dutiegtime of the deposition of the
blue-grey clays in the south-west of the study .aBsaen the role of such high points
in providing access to floodplain environments #rar associated wetland resources,
it is possible that this area may have been a fotpsehistoric activity.

The feasibility study has successfully shown th&L@ating can be implemented on
floodplain deposits that were previously thought wable for such investigations.
However, the study has also shown that OSL dasrdgpendant on suitable material
being available (i.e. sand or larger-sized siltigga Given these restrictions, this
provided the opportunity to explore the implemeptatof a mixed programme of
dating, where suitable sediments are identifiedicwviproved to have considerable
benefits. There is a potential to expand this itigadon scheme-wide to assess the
area of proposed impact with a more detailed ampr,oaerhaps in the form of coring
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in a grid pattern, thus identifying levels of higlchaeological potential. This would
aid identification of areas for further archaeotagiinvestigation, which would, in
turn, inform the requirements for any necessarygation.

Should such an investigation be applied to comparsikes it is recommended that a
trial be undertaken initially, in a similar undddtag to that applied at Fishlake, in
order to determine whether suitable deposits éaist more detailed aproach.

For the use of: Environment Agency © OA North: July 2009



Feasibility Study, Fishlake, South Yorkshire: Gebaeological Investigation and Dating Project 5

ACKNOWLEDGEMENTS

OA North would like to thank the Environment Agerfoy commissioning the work,

and for their assistance during the fieldwork; artgular Phil Catherall and Jenny
Grinter. Prof Andreas Lang and Dr Barbara Mauzthef Geography Department of
Liverpool University, carried out the OSL datingr BMauz also visited the site and
made recommendations for the mechanical coringchviwas carried out by Soill
Mechanics Ltd. Dr Gordon Cook and his team at &tottniversities Environmental

Radiocarbon Centre (SUERC), East Kilbride, carrmad the AMS radiocarbon

dating.

Denise Druce and Christina Robinson undertook thairpinary fieldwork and
borehole survey. Denise also liased with the OSicigist during the retrieval of the
cores, submitted the C14 radiocarbon dates, andewte report. Pete Schofield
georeferenced the borehole data, and Anne Stewandsmluced the illustrations.
Elizabeth Huckerby assisted with the running of preject and provided advice.
Emily Mercer managed the project and edited thentep

For the use of: Environment Agency © OA North: July 2009



Feasibility Study, Fishlake, South Yorkshire: Gebaeological Investigation and Dating Project 6

1.INTRODUCTION

11

111

1.2

1.2.1

1.2.2

1.3
1.2.3

1.3.2

CIRCUMSTANCES OF PROJECT

The Environment Agency commissioned Oxford Archaggl North (OA
North) to submit proposals to undertake a feagybilstudy for the
geoarchaeological investigation and scientific matf a sediment sequence
on land adjacent to the River Don, near Fishlakesk¥hire (centred NGR
TA 655135). As a flood alleviation and habitat atren scheme is being
proposed for the area, the client wanted to evaldlé outlined area by
assessing the sediment sequence that will be iegbamt by the proposed
development.

OBJECTIVESOF THE PROJECT

The main aim of the investigation was to charaseeithe sequence and
patterns of accumulation of sediment in the studdaain order to identify
any potential land surfaces/buried soils, and md¢hée nature and extent of
any waterlogged organic deposits. The survey atemlg to identify any
significant variations in the deposit sequenceicitilve of localised features,
such as topographic highs or palaeochannels.

In order to provide a chronological framework fedsnent accumulation in
alluvial sequences, a second aim of the projecttvassess the suitability of
dating such deposits by Optical Luminescence Datfjhgreafter OSL

dating).

LOCATION, GEOLOGY AND TOPOGRAPHY

The site is situated on the floodplain of the Ril2em, between Stainforth in
the south-west and Hangsman Hill in the north-esesdy Fishlake, Yorkshire
(Fig 1). The proposed development site covers aa af approximately 4.5
km by 1.25 km, which is currently bounded by twoofl banks. The area is
currently made up of meadows and damp pasturesnuitiierous hedges and
drainage ditches.

The River Don flows eastwards from the upland Peaioal Measures (at

460m OD), and from there cuts through a narrow roptaof Upper and
Lower Magnesian Limestone, and down onto the &ttivlands of the Don
Valley and the Humberhead Levels, much of whictoméy a few metres
above sea-level (Ellis 1997). The original couo$ehe River Don flowed
north-east across the marshes of Hatfield Chasgoameld the River Trent
just above its confluence with the River Ouse. Imarshland drainage
project of 1627, the river was diverted northwartts,run alongside the
westward edge of the most southerly outcrop oBbeick moraine complex,
and then eastwards, where it now joins the RiveseDat Goole (Dinnin
1997).

For the use of: Environment Agency © OA North: July 2009
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1.3.3 Fishlake is within the boundary of the Humberheaevdls, which is
demarcated in the north by the River Aire and thaleVof York. The
Humberhead Levels developed in the glacial Lake bmduring the course
of the last glaciation due to the impounding of thember Estuary. It was
bounded in the north by the glacial moraine compéxEscrick. The
Humberhead levels fills what was once this vase lakd can contain up to
20m of clay in places. This clay seals former waad| and is often overlain
by deposits of peat (Ellis 1997).

For the use of: Environment Agency © OA North: July 2009
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2. METHODOLOGY

21

211

2.1.2

22

PROJECT DESIGN

The methodology outlined in the project desigpgendix ) was adhered to
as far as practicable. The original project desigited that the auger survey
would consist of cores taken along a transect e¥80m, however, the area
north of the river Don, marked as Great Ing on @rdnance Survey map,
was not surveyed due to it being demarcated aswconated land.

The project design stated that two locations wdagldchosen for OSL dating.
However, on closer examination only one core protedontain material

suitable for this type of dating method. After dissions with the client, it
was agreed that the second core that was unsuf@ab@SL dating would be

dated by radiocarbon methods, as it contained daitarganic material. It

was proposed that each core would be dated at épths, one near to the
present ground surface, and the second between dnin3m depth below
ground level (BGL). In actuality, the depths of temples for dating were
determined by the suitability of the sediments. Twie OSL dating samples
were at 1.82-1.92m and 3.47-3.68m depth (BGL) ia oore (FL1, Fig 2),

and the two radiocarbon dating samples were tak@m88-2.91m and 3.42-
3.44m depth (BGL) in the second core (FL2, Fig 2).

Plate 1: View of the floodplain north of the Riv@on, showing mechanical
terrier rig coring FL1

FIELDWORK

2.2.1 A preliminary auger survey was undertaken in orttercharacterise the

sediments in the study area, along a south-wegitheast transect north and

For the use of: Environment Agency © OA North: July 2009
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2.2.2

2.3
231

2.3.2

south of the River Don using a standard hand-opdrgbuge auger. In total,
13 cores were taken (HA 01 to 13, Fig 2), the locet of which were
recorded in three dimensions using a differenti®SG(dGPS). The area
around Great Ing, on the north side of the riveaswot surveyed due to the
risk of contamination, which would not be conducit@ handling or
scientific dating. Each location was augered tejptld of at least 3m, or until
the underlying sediments were too compact to pateetThe sediments of
each core were described and recorded in a fidiebook. The results have
been provided idppendix 2

Two locations where the sediments were believdaetoepresentative of the
study area were selected for mechanical coring @idLFL2, Fig 2) to allow
the sediments to be dated. The coring was cartedsing a terrier rig in the
presence of an OA North environmental archaeolagist a member of the
OSL dating team from Liverpool University.

EVALUATION

OSL Dating: Core FL1 was taken back to the Liverpool OSL labaries for

analysis. The core (taken in 1m lengths) containpdto 4m of silt with

varying quantities of clay and sand. Two sectiohdhe core containing
higher sand content were chosen for OSL datings@hleame from 1.82-
1.92m depth (BGL) (1.65 to 1.55m OD) and 3.47-3.68mpth (BGL) (0.00
to -0.21m OD). A technical summary is giverAppendix 3

Radiocarbon Dating: following the decision to date one of the cdgC14,
material for two radiocarbon dates was taken framneG-L2 (Fig 2) at 2.89-
2.91m (BGL) (0.49 to 0.47m OD) and 3.42-3.44m dgj@6L) (-0.04 to -
0.06m OD). Core FL2 was 4m in depth (taken in mé&regths), and the
recorded lithology is shown in Table 1 below. Tipper date was taken from
near the top of a layer of organic clay with woethains. The lower came
from the lowermost part of this same deposit.

DePTH (M) BGL LITHOLOGY C14 SAMPLES
(3.38v OD)
0.0-1.0 Very disturbed topsoil-clay

(core discarded)

1.0-2.7 Blue-grey clay, highly
oxidised with possible
stabilisation horizon at 1.4m

2.7-2.8 Blue-grey clay
2.8-3.5 Very organic clay with 2.89-2.91m (0.49 to 0.47m OD)
wood remains 3.42-3.44m (-0.04 to -0.06m
OD)
3.5-4 Lost core

Table 1: Lithology and associated C14 sample defpting FL2

For the use of: Environment Agency © OA North: July 2009
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2.3.3

24

24.1

The two radiocarbon samples were fairly closelycegat 0.5m depth apart).
However, despite this, given that the sampled sedimconsisted of
floodplain deposits, with the risk of containingdet re-worked material, it
was considered that obtaining two dates would beemgorous.

ARCHIVE

A full professional archive has been compiled inadance with the project
design Appendix ), and in accordance with current English Heritage
guidelines (1991). The archive will be submittedhe Historic Environment
Record (HER) for South Yorkshire in Sheffield. Ofofth practice is to
deposit the original record archive of projectshwihe appropriate Record
Office, in this case Sheffield Archives. The ArtadaHumanities Data
Service (AHDS) online databagenline Access index of Archaeological
Investigationg OASIS) will be completed as part of the archiviplgase of
the project.

For the use of: Environment Agency © OA North: July 2009
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3. FIELDWORK RESULTS

31

3.1.1

3.2

3.2.1

3.2.2

3.2.3

3.3
3.3.1

HAND AUGER SURVEY

Thirteen cores were taken during the first phasehef fieldwork, which
consisted of ten in the study area north of theeRDon (HA 01-07) and
three in the small stretch of proposed developreenth of the river near to
Waterside (HA 08-10). The core locations are showrigure 2 (HA 01-13),
which shows an area between the two areas of caonty of the River Don
that was not surveyed due to a risk of contaminatithe cores were also
located so as to avoid areas of prior developnsemfy as previous phases of
flood defences and habitat creation schemes. Thghthef the present
ground surface in the study area appeared to \epgrdling on the extent of
former reworking-development, betweeB and 4m OD.

LITHOLOGY OF THE STUDY AREA

The sediment description of each hand auger cagiwésn inAppendix 2and
the results indicate two different types of sedim@eposition in the study
area. The western stretch of the area north oRikier Don (HA 01-07, Fig
2) consists ot 0.5m of topsoil, overlying blue-grey alluvial clayhich was
seen to be highly organic containing wood fragmearid hazelnut shells
from ¢ 2.5m depth (BGL). The upper 2m of this clay was also highly
oxidised, which suggests some degree of drying amd/or possible
disturbance; the extreme west of the area in pdatic(HA 01 and 02),
appears to have been modified in the past by thation of a pond and
adjoining bank.

The sediment in HA 04 and 05 contained a much higlie content, and
contained much less of an organic component. fiossible that this area
represents a former tributary of the river, whismow in-filled.

The sediments on both sides of the river, in thehreast of the study area
(HA 08-11, Fig 2), consisted of1lm of blue-grey alluvial clay overlying silts
and sands, which were laminated with clay &m depth (BGL). Much of
the sediment at lower depths was highly dense, wimade penetration with
the auger below 2.5m difficult.

INTERPRETATION

The sediments recorded in the study area represiuntial floodplain
deposits. The north-eastern stretch of the site draster silt and sand
content, which suggests deposition took place umdech higher energy
conditions in this part of the site.

For the use of: Environment Agency © OA North: July 2009
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4. DATING RESULTS

4.1

41.1

4.2

42.1

4.2.2

4.3

43.1

OSL DATES

The results of the luminescence age estimationshosvn in the technical
summary Appendix 3 The material taken from 1.82-1.92m depth (BGL)
(1.65 to 1.55m OD) (LV# 373 in OSL report) in Cdfel was 9800+£1400
years old, and that taken at 3.47-3.68m depth (BGLJQO to -0.21m OD)
(LV# 375 in OSL report) was 8600+900 years old. imgkinto account the
error margins both samples have the same earlycdoéage.

RADIOCARBON DATES

The results of the two radiocarbon dates and assatcalibration curves are
shown inAppendix 4 The upper sample, taken at 2.89-2.91m (BGL) (@049
0.47m OD) depth in Core FL2provided a date of 1380-1120 Bé&l
(3005+£35BP; SUERC 24066), and the lower samplegrtakt 3.42-3.44m
depth (BGL) (-0.04 to -0.06m ODyas dated to 1930-1740 cal BC
(3505+£35BP; SUERC 24067).

The two radiocarbon determinations from Core FlLdldate that the organic
deposit at 3m depth in the south-west of the study area aotated during
the Bronze Age period, and thus providdeaminus ante queurfor the
overlying sediment accumulation. It is difficult sscertain the date of the
overlying 3m of sediment, however, it is possililattthe blue-grey alluvial
clay was deposited quite rapidly. A possible sisdilon horizon at 1.4m
may represent a former land surface, which develope a result of
decreased minerogenic accumulation. Neverthelbesypper 1m of deposit
is highly disturbed, possibly as a result of earleodification of the
floodplain deposits. Therefore, if any archaeolaficemains or activity
layers were to exist in the upper layers, theyligety to be unprovenanced.

DiscussioN

The dating results indicate that the sand andisiosits in the north-east of
the study area are up to 5000 years older thanbthe-grey, organic

deposition in the south-west of the study area. [Binge age difference is
surprising and may indicate disparate formationcesses in operation
between the two areas, however possible errors siitier/or of the dating

results should not be overlooked.

For the use of: Environment Agency © OA North: July 2009
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5. CONCLUSION

5.1

5.1.1

5.1.2

5.1.3

5.2

5.2.1

5.2.2

DiscussiON

The lithological and dating results indicate twdfeting areas of sediment
deposition in the north-east and south-west ofstney area. The sediments
in the south-west, which are dominated by blue-gmgpanic clays, are likely

to represent floodplain alluviation deposits laaeh during the early to mid

Holocene. The silts and sands in the north-eatheofirea, however, appear
to represent early Holocene riverine depositswet not inundated by later
alluviation until much later.

Given the limitations of the coring depth, the exadationship between the
blue-grey and organic clays in the south-west efdhea, and the silts and
sands in the north-east is unclear. Similarly, giteat the coring was
restricted to just two transects, the nature of gbdiments in their wider
context is also unclear. For example, it is notaterwhether the older sands
and silts represent an isolated outcrop or ‘island’elation to the younger
clays, or whether they form a much larger contexkhiw the floodplain
environment which, in places, was re-worked byrldkevial activity and
alluviation. This question could only be answereathva much more in-depth
coring programme, such as that carried out witltesg by OA North in the
Alt Valley, Merseyside (OA North 2006). Here, a gramme of detailed
coring, laid out in a grid pattern evecy40m apart, identified higher sand
areas adjacent to a floodplain, which were likedy tave been foci for
Mesolithic activity.

It is possible that the sands and silts in the medst of the study area
represent higher, and possibly drier, land durihg early-mid Holocene
(upper OSL date is 1m higher than upper C14 date). However, the faat t
they were subsequently concealed by blue-grey sli@gests that they were
subjected to later flooding. Given the role of sigthnds in providing access
to floodplain environments and their associatedlamet resources, it is
possible that this area may have been a focus tofitgcand, therefore,
archaeological potential.

CONCLUSION

The feasibility study has successfully shown tha&lLOdating can be
implemented on floodplain deposits that were prasip thought not viable
for such investigations. However, the study hae aleown that OSL dating
is dependant on suitable material being availabde gand or larger-sized silt
grains).

Given these restrictions, this provided the opputyuto explore the
implementation of a mixed programme of dating, wehsuitable sediments
are identified, which proved to have consideraldadiits. For example, the
results show that the sand and silt in the nortt-eathe study area was laid
down during the early Holocene period, and possikipained relatively

For the use of: Environment Agency © OA North: July 2009
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undisturbed until the late Holocene and the dejowsif the uppermost blue-
grey clay. Conversely, the blue-grey organic clapasits in the south-west
of the area accumulated up to 5000 years latemgltine mid Holocene, this
sequence of events would not have been identifidltout the two types of

dating evidence. It is possible that the sandssdtalformed higher and drier
‘islands’ within the floodplain environment, and stssch may have provided
a focus for prehistoric activity. However, this uscertain based on the
present geomorphological data, and would need toJesstigated further.

53 RECOMMENDATIONS

5.3.1 The level of reconnaissance utilised in the study proved to be adequate
for assessing the suitability of floodplain depssior various forms of
dating. However, there is a potential to expang thvestigation scheme-
wide to assess the area of proposed impact witlore metailed approach,
perhaps in the form of coring in a grid pattermugtidentifying levels of high
archaeological potential. This would provide infaton on areas that may
be of archaeological significance, which could tifi@m a focus for further,
more detailed evaluation to determine the requirgméor any necessary
mitigation.
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APPENDIX 1: PROJECT DESIGN

11
111

1.1.2

12
1.2.1

122

123

124

125

1.2.6

1.2.7

1.2.8

INTRODUCTION
PROJECT BACKGROUND

The Environment Agency (hereafter the ‘client’),sheequested that Oxford Archaeology
North (OA North) submit proposals for a geoarchagmial investigation and scientific
dating of the sediment sequence of land adjacetttedRriver Don, nr Fishlake, Yorkshire
(centred NGR4655 4135), which is proposed as a flood alleviation and itadlcreation
scheme. The site location plan for the feasibgiiydy area was supplied by Scott Wilson on
behalf of the client. Due to the site being withim area of high archaeological potential, the
client requested that OA North should assess ttlienemt sequence that will be impacted on
by the proposed development prior to any constwnotiorks commencing on site.

Location, and Topography: the site is situated on the floodplain of the éRilDon, between
Stainforth in the south-west and Hangsman Hill e nhorth-east, nr Fishlake, Yorkshire
(centred4655 4135). It covers an area of approximately 4.5 km by k.

QUALITY ASSURANCE

Oxford Archaeology (OA) is a Registered ArchaeatagiOrganisation with thinstitute of
Field Archaeologists (no 17). OA is not at present ISO certified but operatesngernal QA
system governed by standards and guidelines odtliyeEnglish Heritage and the Institute
of Field Archaeologists.

Standards: it is OA's stated policy to adhere to current pssfonal standards set by IFA,
English Heritage, Association of Local Governmentchaeological Officers, Museums
Organisations. OA helps the profession to develog establish standards by serving on
national working parties (eg recently on archivesld conforms with current legislation and
national and local policy standards for archaeolugpith and safety and other relevant matters.

OA has established technical manuals, procedupalities which control its work covering
field recording, finds retention and discard, firsisrage and handling, environmental sampling
and processing, archiving and post-excavation.& hase been developed to conform with best
professional practice.

Staff: OA ensures that its staff are fairly recruitedrlfaémployed, and properly qualified for
their work whether by formal qualification or bytaslished and verifiable experience. OA have
established terms and conditions of employmentaasgstem of staff representation to ensure
regular consultation on employment matters.

Procurement of services and materials: OA procures subcontracted work on the basis ofevalu
for money, considering quality, track record andiise, as well as cost. OA regularly reviews
quality of subcontracted work and uses tenderinggmtures for major sub-contracts.

Procurement of materials is on the basis of quality availability, as well as cost, especially in
respect of long-term storage of archives (OA adhtyearchive quality photographic materials
and processes, archive quality boxes etc).

Working Practicess management procedures ensure that all work cordiueithin the
Company and all end product reports to clientsnamaitored and evaluated whilst they are in
progress, during compilation, and after completion.

Data Acquisition and Security: for fieldwork projects OA always removes records éinds
from site every day, and ensures equipment is edcur

OBJECTIVES
The investigation aims to:

e Characterise the sequence and patterns of accuomulisit the study area along a
transect to a maximum depth of 3m, the depth obmstratigraphic units, the character
of any potential land surfaces-buried soils wittiiase sediments and to date the upper
sediments at two locations;

For the use of: Environment Agency © OA North: July 2009
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3.1
3.1.1
3.2
3.21

3.2.2

3.2.3
3.2.4
3.25

3.2.6

3.2.7
3.2.8

3.2.9

3.2.10

3.3
3.3.1

« ldentify significant variations in the deposit seque indicative of localised features
such as topographic highs, or palaeochannels;

» Identify the location and extent of any waterloggedjanic deposits and retrieve
suitable samples for Optical Luminescence DatirggafterOSL dating);

* To make available the results of the investigation.
METHOD STATEMENT
INTRODUCTION
The following work programme is submitted in linétwthe objectives summarised above.
AUGER SURVEY

An augur survey will be undertaken along the lideh® pylons at approximately 4 metre
intervals possibly with some additional cores ithia projected line of the Vallum.

The boreholes will be drilled, as specified in bref, using a terrier rig to retrieve windowless
samples in 1 metre lengths. An OA specialist wilviae the contractor on the positioning of
the boreholes and will be present in the fields kxpected that the cores will be to a depth of
four metres although this may be greater if deejggrosits are recorded. The cores will be
capped and taken to the laboratory for recordihtihd ground is impenetrable by a Terrier rig
it may be necessary to use a percussion rig tarobtamtinuous sampling and therefore there is
a contingency for this.

Each location will be recorded in three dimensiaith a GPS.
The equipment will comprise a standard terrier.rigg

Each location will be augered to a depth of 4mmdil the underlying glacial tills-boulder clay
have been proven, which ever is reached first aodiging no obstructions are encountered.

The profile will be recorded on a summaro-formasheet and significant layers identified.
Relative depths will be noted and a descriptiothefdeposits (colour texture, compaction and
inclusions) using standard quaternary (Late Dewensind Holocene) terminology will be
made. This will follow the English Heritage Geoaaology Guidelines (2004).

The project will be carried out by a suitably gfiai OA North environmental archaeologist.

The site archive will include both a photograptgcard and maps showing the locations of the
cores.

Contingency plan: a contingency costing may also be employed for emgkelays caused by
prolonged periods of bad weather, vandalism, disgpwf unforeseen complex deposits and
which require specialist advice. This has beenuthetl in the costing provided at the end of
this document and would be charged in agreemehttiv client.

Access:. liaison for basic site access will be undertakeonugh the client and it is understood
that there will be access for both pedestrian dadit praffic to the site.

REPORT AND ARCHIVE

Report: three bound copies of a written synthetic repoltlvé submitted to the client together
with one on a CD in a single pdf file. The repoitl mclude:

* asite location plan related to the national grid;

« afront cover to include the NGR;

« the dates on which the fieldwork was undertaken;
e aconcise, non-technical summary of the results;

e an explanation to any agreed variations to thef,bineluding any justification for any
analyses not undertaken;

e adescription of the methodology employed, workartaken and results obtained;

e plans or sections, as necessary, at an appropdate showing the location and position
of deposits;

For the use of: Environment Agency © OA North: July 2009
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3.3.2

3.3.3

3.34

3.35

4.2

4.3

4.4

4.5

51
51.1

51.2
5.1.3

51.2

e adescription of any specialist work undertaken uedresults obtained;
e acopy of this project design and indications of agreed departure from the detalils;

« the report will also include a complete bibliogrgf sources from which data has been
derived.

Confidentiality: all internal reports to the client are designedi@suments for the specific use
of the client, for the particular purpose as ddfiie the project brief and project design, and
should be treated as such. They are not suitablgublication as academic documents or
otherwise without amendment or revision.

Archive: the results of all archaeological work carried wilt form the basis for a full archive
to professional standards, in accordance with otrr&nglish Heritage guidelines
(Management of Archaeological ProjecBnd edition, 1991, UKIC,1990). The project arehiv
will include summary processing and analysis offeditures, finds, or palaeoenvironmental
data recovered during fieldwork, which will be dataued by context.

The deposition of a properly ordered and iedeproject archive in an appropriate repository
is essential. The archive will be provided in theglish Heritage Centre for Archaeology
format and a synthesis will be submitted to theex@li

OASIS: the data will be entered into OASIS records, ¢tidine database of archaeological
events.

HEALTH AND SAFETY

OA North provides a Health and Safety Statementafioprojects and maintains a Unit Safety
policy. All site procedures are in accordance wlith guidance set out in the Health and Safety
Manual compiled by the Standing Conference of Aedhagical Unit Managers (1997). A
written risk assessment will be undertaken in adeaof project commencement and copies
will be made available on request to all interestedies.

Full regard will, of course, be given to all comstts (services etc) during the
geoarchaeological investigation as well as to alth and Safety considerations. As a matter
of course the Unit uses a U-Scan device prior fpextavation to test for services, however,
this is only an approximate location tool. Any drawings or knowledge of live cables or
services that may pose a risk to OA North staffrdpevaluatiormust be made known to the
project manager of OA North before site work. This will ensure thisk is dealt with
appropriately.

A portable toilet with hand washing facilities wile provided and located on or adjacent to the
site.

Any known contamination issues or any specific tieahd safety requirements on site should
be made known to OA North by the client or maintcactor on site to ensure all procedures
can be met.

Should areas of previously unknown contaminatiorebeountered on site the works will be
halted and a revision of the risk assessment chwig. Should it be necessary to supply
additional PPE or other contamination avoidancepmgent this will be costed as a variation.

OTHER MATTERS
WORK TIMETABLE

Auger Survey and retrieval of samples for OSL dating: approximately three days will be
required to undertake the fieldwork for this elemen

OSL dating: it is expected that the results of the OSL datuilgbe available in 2-4 months.

Report: the report and archive will be produced followithg completion of all the fieldwork
and return of the OSL dating results. Submissiorthef report will be dependent on the
availability of the results of the OSL dating. Térehive will be deposited within six months of
completion of the report.

Scheduling: following receipta formal written agreement OA North would be abte t
commence the work early in January 2009.

For the use of: Environment Agency © OA North: July 2009
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5.2 I NSURANCE

5.2.1 OA North has a professional indemnity covea tealue of £2,000,000; proof of which can be
supplied as required.

6. STAFFING

6.1 The project will be under the direct managementEofily Mercer (OA North Project
Manager) to whom all correspondence should be addde

6.2 The fieldwork will be undertaken by an OA North @owmental archaeologist experienced in
this type of project. Due to scheduling requireragnts not possible to provide these details at
the present time. All OA North environmental arablagists are experienced in auger surveys
and will under the direction dlizabeth Huckerby (OA North environmental manager).

6.3 The OSL dating will be undertaken under the auspifeProfessor Andreas Lang and Dr
Barbara Mauz of theGeography Department, Liver pool University.

REFERENCES

English Heritage, 199Management of Archaeological Projectecond edition, London

English Heritage, 20045eoarchaeology: using Earth Sciences to understtred archaeological
record London

SCAUM (Standing Conference of Archaeological Uniamdgers), 199Health and Safety Manual

Poole

UKIC, 1990Guidelines for the Preparation of Archives for Lefigrm StorageLondon
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APPENDIX 2: HAND AUGER LOGS

HA no.| NGR |[OD height (m)of| Depth-1 Depth-2 Lithology
ground surface | (m) BGL (m) BGL
01 4645 3.71 0 0.5 topsoil
4125
0.5 0.7 topsoil with clay
0.7 2.4 very mottled (oxidised) blue-grey
clay
02 4648 3.38 0 0.45 topsoil
4126
0.45 1.95 very mottled (oxidised) blue-grey
clay
1.95 2.35 blue-grey clay
2.35 2.5 blue-grey clay with wood remainis
2.5 3.0 dark grey clay with wood and
hazelnuts
03 4650 3.28 0 0.5 topsoil
4127
0.5 2.1 very mottled (oxidised) blue-grey
clay
2.1 2.4 blue-grey clay with wood (ash?)
remains
2.4 3.6 brown clay with wood remains
04 4652 3.68 0 0.7 topsoil
4128
0.70 15 very mottled (oxidised) blue-grey
clay
1.5 2.25 orange-brown clay
2.25 2.5 brown clay silt
2.5 3.0 brown silt
05 4653 4.20 0 0.7 topsoil
4128
0.7 1.0 orange-brown silt
1.0 2.3 brown organic clay silt
2.3 2.8 very mottled (oxidised) blue-grey
clay
2.8 3.0 blue-grey silty clay
06 4654 3.04 0 0.5 topsoil
4129
0.5 1.25 brown silty loam
1.25 2.3 blue-grey clay
2.3 2.5 wood-degraded wood and clay
2.5 3.0 blue-grey clay with wood remaing
07 4657 3.11 0 0.3 topsoil
4131
0.3 1.75 very mottled (oxidised) blue-grey
clay
1.75 2.25 blue-grey clay
2.25 2.4 very organic clay with wood
fragments
2.4 3.5 organic clay with wood remains
08 4673 3.40 0 0.3 topsoil
4139
0.3 0.5 topsoil with clay
0.5 1.25 blue-grey mottled (oxidised) clay

For the use of: Environment Agency
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1.25 1.80 grey-brown silty sand
1.8 2.5 orange silty sand
09 4671 3.37 0 0.3 topsoil
4136
0.3 2.4 very mottled (oxidised) blue-grey
clay
10 4669 2.60 0 0.3 topsoil
4134
0.3 0.75 very mottled (oxidised) blue-grey
clay
0.75 3.5 orange-brown clay silt
11 4669 3.47 0 0.3 topsoil
4136
0.3 0.5 topsoil with clay
0.5 0.9 very mottled (oxidised) blue-grey
clay
0.9 1.2 orange clay silt
1.2 1.75 orange silty sand
1.75 2.25 orange silt with bands of clay;
highly mixed deposit
12 4670 3.47 0 0.3 topsoil
4138
0.3 0.7 orange clay silt
0.7 1.8 orange silt
1.8 3.0 orange silt with bands of clay;
highly mixed deposit
13 4672 3.62 0 0.1 topsoil
4140
0.1 0.6 orange-brown clay (stiff)
0.6 1.0 sandy silt, band of clay at base
1.0 1.2 orange-brown silty clay
1.2 1.5 orange clay silt
15 25 orange silt with bands of clay;
highly mixed deposit

For the use of: Environment Agency © OA North: July 2009
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APPENDIX 3: OSL LABORATORY REPORT
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Dating Laboratory ph.: ++44-151-7942850

: fax ;: ++49-151-7942866
Lumlnescence email: mauz@liv.ac.uk

University of Liverpool www.liv.ac.uk/geography/OSL
Department of Geography

Liverpool L69 7ZT
UK

Liverpool, 2" July 2009

Dr. Barbara Mauz

Susan Packman
Report on luminescence age estimation

Samples (laboratory codes): LV372, 373, 374, 375

Origin: Fishlake, Yorkshire

Collaboration with: Denice Druce, Oxford Archaeology North, order number: L3789
Sample collection: 4" March 2009

Arrival of samples: 5™ March 2009

Sample preparation

1. Drying samples for water content measurement and gamma spectrometry

2. Packing for gamma spectrometry

3. Wet sieving and preparation of 150-180 um grains for LV373, and 90-150 um grains for
LV375.

Removal of organics with H,O, and carbonates with HCI acid (no reaction).

Mineral separation using heavy liquids at 2.62 s.g. and 2.76 s.g.

48% HF for 40 minutes.

Re-sieving at 100 um for LVV373 and 90 pm for LV375.

No ok

LV372 and LV374 were discarded from further analysis after a discussion with Denise Druce on the
18™ March 2009. Therefore, all samples underwent steps 1 and 2 (in list above) and only LV373 and
LV375 were processed through steps 3-7.

Equivalent dose (D) determination of quartz samples
Equipment: Risg TL/OSL reader, EMI 9635QA photomultiplier, 41 blue LEDs
Irradiation: *°Sr/*®Y B-source, dose rate: 0.092+0.0015 Gy s™

Risoe | Stimulation: 41 blue LED's emitting 470A30nm,delivering ~30mW cm™ (at 90%
power), IR — 1 1W laser diode 830+10 nm, delivering 270 mW cm™ (at 90% power and 160
mW cm™ at 60% power)

Detection: Hoya U340, 7.5mm transmitting ~260 - 390 nm

Measurement protocol: single aliquot regenerated dose using >100 aliquots per sample of 2
mm size; preheat according to results from preheat tests.



Dose rate determination

Equipment: 1) y-spectrometer, coaxial Ge-detector, efficiency 33%, low level design; external
dose rate: element concentration of U, Th, and K resulting from low level y-spectrometry;
energy conversion: Ademiec and Aitken (1998); attenuation of 3-rays in quartz grains:
Mejdahl (1979); internal dose rate of quartz has not been determined, but assumed to

0.03+0.01 Gy ka™*. Cosmic ray contribution was estimated by means of the mean burial depth of the
sample (Prescott and Hutton, 1994).

Systematic uncertainties

The following were considered: water content, y-spectrometry, source calibration, cosmic ray
contribution, internal dose rate of quartz.

Total uncertainty

This was calculated using error propagation including systematic uncertainties and random
uncertainties from the sample; in the table quoted at the 1c level.

Data and rights

All analytical data are listed in the tables. All rights on the analytical data presented here are
preserved to the Luminescence Dating Laboratory of the University of Liverpool.

Report:

All samples were subjected to: a) D, test and b) preheat/dose recovery test before a full D, analysis
was conducted. The quartz of the 2 samples showed a number of unsuitable properties:

e low sensitivity to laboratory dose

e lack of purity (feldspar contamination)

e large slow component and partly an ultrafast component
Dominant reason for rejection of aliquots was thermal transfer being >5% of the natural signal and
poor recycling ratio confirming the above listed properties. LM-OSL measurements on three aliquots
for each sample further confirmed that an ultrafast component was present. Generally five components
were required for best-fit analysis: ultrafast, fast, and slow 1, 2 and 3. Various methodologies were
applied to find the most suitable measurement procedure to remove the ultrafast component. A double
SAR approach was chosen, with a high temperature heating of 280°C/10s prior to measurement of all
OSL signals from 2mm aliquots. In addition high temperature stimulation was given after each test
dose measurement to reduce the effects of thermal transfer.



Results:

Depth
Mean D, MAM D, Water Dose rate
LV# | incore | n G Age (kat 10)
(Gy) (Gy) content (%) (Gy/ka)
(em)

372 80-70 2612

373 | 92-82 | 144 | 36.6+1.6 | 40 2243 23+2 2.25:0.11 9.8+1.4
374 94-79 2342

375 | 68-47 | 135|36.1+17 | 36 2242 2442 2.550.14 8.610.9

Within error margins both samples have the same early Holocene age.
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Histograms of D, data from LV373 and LV375. Insets show log D, data (dashed gray). The dose distribution is
very wide, typical for a fluvial sediment. It is characterised by poor bleaching and inhomogeneous sediment
matrix, revealed by the log De distribution (in gray). This is also a typical characteristic of alluvial sediments.
The distribution of LV375 is more skewed than the one of LV373.
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APPENDIX 4: RADIOCARBON DATING CERTIFICATES
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@ Scottish Universities Environmental Research Centre

S \‘A‘E R‘ Director: Professor A B MacKenzie Director of Research: Professor R M Ellam

Rankine Avenue, Scottish Enterprise Technology Park,
East Kilbride, Glasgow G75 0QF, Scotland, UK
Tel: +44 (0)1355 223332 Fax: +44 (0)1355 229898 www.glasgow.ac.uk/suerc

RADIOCARBON DATING CERTIFICATE
19 June 2009

Laboratory Code SUERC-24066 (GU-19088)

Submitter Denise Druce
Oxford Archaeology North
Mill 3, Moor Lane Mill

Lancaster

LAl 1GF
Site Reference Fishlake, Yorkshire
Sample Reference Core Site 2: 2.89-2.91m
Material Organic Sediment : Humic Acid
8'°C relative to VPDB -27.5 %o
Radiocarbon Age BP 3005 £ 35

N.B. 1. The abové“C age is quoted in conventional years BP (befof®¥D). The error, which is
expressed at the one sigma level of confidenclkydes components from the counting
statistics on the sample, modern reference staratatdblank and the random machine error.

2. The calibrated age ranges are determined frordtinersity of Oxford Radiocarbon
Accelerator Unit calibration program (OxCal3).

3. Samples with a SUERC coding are measured atdbiéish Universities Environmental
Research Centre AMS Facility and should be quotezbiah in any reports within the
scientific literature. Any questions directed te Radiocarbon Laboratory should also quote
the GU coding given in parentheses after the SUE&I2. The contact details for the
laboratory are ema@l.cook@suerc.gla.ac.uér Telephone 01355 270136 direct line

Conventional age and calibration age ranges catmlilay :- Date :-

Checked and signed off by :- Date :-

B University
&7 of Glasgow

The University of Glasgow, charity number SC004401 The University of Edinburgh is a charitable body,
registered in Scotland, with registration number SC005336
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@ Scottish Universities Environmental Research Centre

S \‘A‘E R‘ Director: Professor A B MacKenzie Director of Research: Professor R M Ellam

Rankine Avenue, Scottish Enterprise Technology Park,
East Kilbride, Glasgow G75 0QF, Scotland, UK
Tel: +44 (0)1355 223332 Fax: +44 (0)1355 229898 www.glasgow.ac.uk/suerc

RADIOCARBON DATING CERTIFICATE
19 June 2009

Laboratory Code SUERC-24067 (GU-19089)

Submitter Denise Druce
Oxford Archaeology North
Mill 3, Moor Lane Mill

Lancaster

LAl 1GF
Site Reference Fishlake, Yorkshire
Sample Reference Core Site 2: 3.42-3.44m
Material Organic Sediment : Humic Acid
8'°C relative to VPDB -27.5 %o
Radiocarbon Age BP 3503 £ 35

N.B. 1. The abové“C age is quoted in conventional years BP (befof®¥D). The error, which is
expressed at the one sigma level of confidenclkydes components from the counting
statistics on the sample, modern reference staratatdblank and the random machine error.

2. The calibrated age ranges are determined frordtineersity of Oxford Radiocarbon
Accelerator Unit calibration program (OxCal3).

3. Samples with a SUERC coding are measured atdbiéish Universities Environmental
Research Centre AMS Facility and should be quotezbiah in any reports within the
scientific literature. Any questions directed te Radiocarbon Laboratory should also quote
the GU coding given in parentheses after the SUE&I2. The contact details for the
laboratory are ema@l.cook@suerc.gla.ac.uér Telephone 01355 270136 direct line

Conventional age and calibration age ranges catmlilay :- Date :-

Checked and signed off by :- Date :-

B University
&7 of Glasgow

The University of Glasgow, charity number SC004401 The University of Edinburgh is a charitable body,
registered in Scotland, with registration number SC005336
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