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SUMMARY

Cumbria County Council has constructed a new road, referrad tbe Carlisle Northern
Development Route (CNDR), around the western edge of Carliske.route extends for
8.5km around the western and northern sides of the city, fremgn@orhill North bridge

(NY 3945 5990), in the north, to Newby West (NY 3731 5365), in thehsauid covers an
area of approximately 30ha. The construction of the road was EBPFI Design and Build-
type concession.

As there are significant archaeological remains along thee,rantluding the World

Heritage Site of Frontiers of the Roman Empire: HadridWal, which is statutorily

protected as a Scheduled Monument (in this location, SM 261 10igfacontained within

Annex 14 Part 2B of Schedule 4 of tBenstruction ContragtConnect CNDR 2009) was
prepared by Cumbria County Council’s Historic Environment Sef@@¢&CHES), acting in

concert with English Heritage (EH), setting out the archaeabgggiuirements for the main
contractor (Birse Civils Ltd) in advance of and during consacivorks associated with
the building of the road.

Birse Civils Ltd contracted Oxford Archaeology North (OAorth) to undertake the
archaeological investigations required by the brief. Thiskwammprised archaeological
trench evaluation, strip and record and open-area excavatiseyexial locations along the
scheme, as well as a watching brief maintained during rumtisin, where this resulted in a
below-ground impact. This work was undertaken between May 2008 and April 2011.

This document focuses on one site in particular, where highyifisant prehistoric
discoveries were made. It presents the results of trewiiek at Stainton West (Parcel 27
North), following the completion of a programme of archaeologicat-prcavation
assessment. The results of the fieldwork programme from Hi2RCscheme at large are
reported elsewhere (OA North 2011a).

The Stainton West site comprised a complex sequence of depathiin a palaeochannel,
perched on an early Holocene terrace, above the present floodpkhie River Eden. The
deposits filling the channel contained a particularly wellmnesd palaeoenvironmental
assemblage, including deposits of waterlogged wood, some of whishweeked. At
various horizons within the channel, lithic, wooden and cerasultural material was
recovered. Radiocarbon dating suggests that the earliest deposits imtel ébraned in, at
least, the Later Mesolithic period and the latest durind_éte Bronze Age. Adjacent to the
channel was an extremely rich assemblage of worked lilaiterial, seemingly of Early
Mesolithic to Early Bronze Age date, although the vast majaoitythis material is
representative of a Later Mesolithic or Early Neolittéchnology. The lithic material was
associated with features including tree throws, hearthpasslble structures that probably
indicate a contemporary settlement. Along the banks of the chaverel several pits
containingin sity, burnt material associated with spreads of fire-cracttedie. These
features have been radiocarbon-dated to the Later Neotithiearly Bronze Age and
probably represent burnt mound activity. The date, size and gaserpation of the
Stainton West assemblage, as well as the extended sequet®itf it represents, make it
one of the most important early prehistoric sites investigattdn the North West to date.
Given its rarity, it should be considered to be of international importance.
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1 INTRODUCTION

1.1 STRUCTURE OF THIS REPORT

1.1.1 This report details the results from the archaeologmadstigations at Stainton West
(Parcel 27 North), located at NY 337594 557137, on the floodplain north of Hadriah’s Wal
and the River Eden, south of Holme Lane and to the west oflldwge of Stainton (Fig 1).
Stainton West was subject to strip and record, trench evaluati@hdbeisurvey and open-
area excavation by Oxford Archaeology North (OA North) as qfatie Carlisle Northern
Development Route (CNDR) scheme. During the course of thesesworiportant
archaeological remains, principally dating to the MesolithNeolithic and Bronze Age
were discovered. Due to the depth of impact of the developmdns gqart of the scheme,
which involved the installation of substantial culverts underdiael embankment, it was
not possible to preserve the archaeological remainsitu and full excavation was
required. The results from the post-excavation assessmerttioto8 West have been
reported separately from the other CNDR sites (OA IN&01la) because of the
exceptional nature of the findings. The investigations took placphases, between
October 2008 and December 2009, and this report combines thes fesmit all these
phases.

1.1.2 Included below is a discussion of the stratigraphy, the famdls palaeoenvironmental
assemblages, and recommendations for post-excavation andlyscomprises an
introductory section Section ), an account of the excavation methodology employed
(Section 2, the results of the archaeological fieldwoi®e€tion 3 the results of the
assessmenggction ¥, a statement on the significance of the archaeology and ést@bt
for further researchSection %, updated research aims and objectiv@sc(ion ¢, and a
method statement detailing how these aims will be deliv&edtion 7.

1.2 CIRCUMSTANCES OF THE ProJeCT

1.2.1  Cumbria County Council has constructed a new road, referssdthe CNDR, around the
western edge of Carlisle. The route extends for 8.5km around thermvesid northern
sides of the city, from Greymoorhill North bridge (NY 3945 5990}hmnorth, to Newby
West (NY 3731 5365), in the south, and covers an area of approximately 30ha (Fig 1).

1.2.2 Cumbria County Council let the construction of the road ad ®&%¥tgn and Build-type
concession. As there are significant archaeological remains #tengroposed route,
including the World Heritage Site of Frontiers of the Romanpitn Hadrian’s Wall,
which is statutorily protected as a Scheduled Monumenth{gnlocation, SM 26110), a
brief (contained within Annex 14 to Part 2B of Schedule 4hAeology of the
Construction Contra¢tConnectCNDR 2009) was prepared by Cumbria County Council’'s
Historic Environment Service (CCCHES), acting in concerhviéhglish Heritage (EH),
setting out the archaeological requirements for the main ctmtrégirse Civils Ltd) in
advance of and during construction works associated with building the road.

For the use of Birse Civils Ltd © OA North: November 2011



Stainton West (Parcel 27 North) CNDR — Post-excavation Assessment 9

1.2.3

13

13.1

1.3.2

1.3.3

14

14.1

The Stainton West site (Parcel 27 North) was origindipntified by the project brief
(CCCHES and EH 2009) as an area for strip and record (D&8)giThis phase of works
was duly undertaken by OA North and resulted in a major pgeeludind, the scale and
significance of which was unforeseeable at the start of theqbropeveral phases of
further archaeological works followed, which were also undertdlye®A North, and
constituted a separately funded adjunct to the originally idedtiprogramme of
archaeological works. At the completion of fieldwork, the decisias taken to report the
results of the assessment of Stainton West in a sepa@atmeot to the assessment results
from the other CNDR investigations (OA North 2011a). This wasum it was felt that a
combined report would be unduly unbalanced; the results from Staivist being of
international importance, would be better served by being repseetately; and to avoid
any risk of delay to the scheme-wide assessment that iniglet from combination with
the much more complex, and potentially fraught, assessmentaoftddt West. Not
withstanding this, all the sites from the CNDR, includingif@bn West, will be considered
together at analysis and will be published in a single integrablume $ection 7.3}, as
this makes most sense archaeologically.

Site Locartion, ToroGRAPHY AND GEOLOGY

The River Eden bisects the proposed route to the north-w@atlade, flowing in a great
meander south-west of its more usual north-westerly coursd \H\prth of the river, the
road crosses the low-lying floodplain and river terraces idiately west of Stainton,
before rising steeply towards Kingmoor House. On both sidesaiuér, but particularly
to the south, the topography consists of relatively uniform, unduletmagin, in use today
predominantly as pasture and arable fields enclosed by substantial hedgerows.

The Stainton West site lies, at approximately 9m @Qartds the centre of the land
encompassed by the meander. It extends, north-eastwardss st&ap, followed by a small
beck, that rises up from the present-day floodplain to a (stew followed by Holme
Lane) between two ancient terraces. On the floodplain and the river terraceeddoufhe
site, occasionally waterlogged depressions denote relict chaipa¢deochannels) of the
formerly braided River Eden. A more detailed description efghotopography of the site
can be found irbections 4.2and5.4

The underlying drift geology consists of Stanwix shales overlain ifty déposits of
boulder clay; adjacent to the River Eden, these deposits areaisced with alluvium
(British Geological Survey 1982), the latter grading from gréwedand and then silt. The
local soils are attributed to the Wick Association, ceavgll-drained brown earths, which
extend westwards to Burgh-by-Sands and Kirkbampton (Countryside Commission 1998).

ARCHAEOLOGICAL BAckGRoOUND

A more comprehensive archaeological background for the CNBRbdwn compiled
elsewhere (OA North 2011a). The following aims to highlight ¢helements of this that
are of particular pertinence to Stainton West.
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1.4.2 Given the nature of much of the land in the vicinity of nétai, few traces of
archaeological earthworks or other above-ground remains survive odapt for those
on the opposite side of the Eden, which relate to the Vallumadfiah’s Wall (EH 2010),
the dismantled Carlisle to Silloth railway line (Ramshi997, 136-7) and the Carlisle
Navigation Canal dp cit, 25, 136-7; Fig 2). However, aerial photographs of the river
terraces west and north of Stainton have revealed cropmarksssuggef potential
prehistoric or later activity (EH 2010; OA North 201la; R indicating that these
relatively undisturbed, 'greenfield’ sections of the proposed hawe significant potential
for the survival of important archaeological remains, includalgments of possible
prehistoric monuments.

1.4.3 Prehistoric period: the recolonisation by humans of the Cumbrian landscape, following the
last deglaciation, is not presently archaeologically wedsé¢td or understood, although
some evidence for activity dating to the Late Upper Pal&ediarly Mesolithic
(Hodgson and Brennand 2006), Later Mesolitkeig Bonsallet al 1994) and Neolithiceg
Darbishire 1873) periods is known from sites near to the westast. During the Bronze
Age and Iron Age, the evidence for prehistoric settlementearCarlisle area has increased
considerably in recent years (McCarthy 2002, 33-50), but remarhsdparse. Whilst this
may, to a degree, genuinely reflect a comparatively low densitytleraent, it is probably
due principally to the difficulties inherent in identifying prebrgc sites in a region that is
largely under pasture (which is generally far less conducivaerial photography than
most types of arable agriculture), and where prehistoricires appear to have produced
relatively few artefacts durable enough to have survived to the present deyldontAge,
for example, the region appears to have been almost enticelamic (Hodgson and
Brennand 2006, 56), vessels and containers presumably being fashrammeperishable
materials such as wood, leather and horn.

1.4.4 The presence of Grinsdale Camp (HER 399; Fig 1), a faigg, multivallate enclosure of
presumed prehistoric (most probably Iron Age) date at Camgthe north bank of the
Eden, to the north of the proposed road (McCarthy 2002, 46-7), prosidgsong
indication that this part of the route at least was settiegrehistory. Whilst no direct
evidence for prehistoric occupation was known from the lineefalad itself prior to this
project, aerial photography of the area west and north of &taiah the north side of the
River Eden, has revealed a quite extensive complex dflimear and curvilinear
cropmarks, including a number of apparently circular and semitar features (EH 2010;
Fig 2). These can neither be dated nor characterisdud ceittainty on photographic
evidence alone, but are likely to be of prehistoric date, aad nepresent the remains of
ploughed-out burial mounds (barrows) or ceremonial monuments shemgass or henge-
like (hengiform) enclosures; possible examples of the latterkaoevn from aerial
photography on the Cumbrian coast (Hodgson and Brennand 2006, 39), ancbroksc
elsewhere in the North West suggest this class of monumenbenawpre widespread than
previously believed (Hodgson and Brennand 2007, 42).

1.45 The precise significance of the linear and rectilineatufes visible on the aerial
photographs is not known; some have the appearance of rectangular ditcheslires,
whilst others may be the remains of trackways and field sgst8och remains would not
be out of place in a prehistoric or Romano-British context, aadilely to have been
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1.4.6

1.4.7

1.4.8

149

1.5

151

associated with a small rural settlement or farmstddthuagh a later date for some or all
of these features cannot be ruled out.

The likely presence of prehistoric remains in the Staint iarconsistent with evidence
from other parts of Britain, where river terraces weften favoured for prehistoric
settlement due to the presence of fertile, and relatiealily-cultivated, alluvial soils
overlying well-drained river gravels (Evans 1975, 62). Burnt mounelofien found in
waterside locations (EH 2011) and evidence for activity &f $lort might be expected to
survive near to the former channels of the Eden.

Roman period: whilst some of the rectilinear features traced byah@hotography in the
Stainton area could conceivably be of Roman dae&etjon 1.4.8 the archaeology of the
Roman period within the study area is dominated by Hadriaalk \®ymonds and Mason
2009), which at this point ran on a roughly north-west to south-egatrant, on the steep
escarpment forming the south bank of the Eden. The Staintdresitautside of the Wall's
military zone, and, indeed, beyond the borders of the Roman Empine theWall
defined this ipid). Given the close proximity of the Wall, as well as B@man fort and
settlement at Carlisle (Zant 2009), some activity of tage would not be unexpected in
the area of the site, and the terraces, being good agratudad, probably continued to
remain attractive for farming. As such, any archaeologicalanes are likely to be
agricultural in nature and any settlements rural in character.

As the Wall between Davidson's Banks and Grinsdale appardémdblycfollows the
meander in the Eden (EH 2010), it might be anticipated thaivibewas flowing further
to the south-west, away from Stainton West, at this tiesvever, if this was the case, the
land occupied by the site may still have been vulnerableriodie flooding, and it cannot
be assumed that the older channels were certainly inactive.

Post-Roman period: in the early medieval, medieval and post-medieval periods, th
terraces probably continued to be largely rural and agricultureharacter. Some of the
cropmark features visible from aerial photography (EH 2010;2figpay date from this
time, and evidence for the ridge and furrolid), still visible in some fields, almost
certainly does. It seems likely that it was during theseods that the cultural landscape
largely achieved its present-day form, with the establisitiroé the fields, hedgerows,
tracks, farms and settlements that still exist today.

Previous Work on THE Route

An archaeological assessment of the CNDR, including Staintet) Wies undertaken by
OA North in 1996, in its former guise as the Lancaster UsityeArchaeological Unit
(LUAU), as part of a Stage 2 Environmental Impact Assessth&AU 1996); this work
included a desk-based survey of available cartographic and datany sources and a
walk-over survey of the different route options. The report condlutat further field
evaluation was necessary to determine the full potentialecérchaeology along the route.
Subsequently, between 1996 and 2005, the Carlisle Archaeologid¢alGA) and CFA
Archaeology undertook various evaluations of different parts ofdhense (these works
have been summarised and referenced elsewhere; OA Ndth)20ut it is worth noting
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that some evidence for prehistoric activity was detectedeveral places. It was not
possible to gain access to Stainton West (then reféored Parcel 27 North) until 2005,
when it was subject to trench evaluation (CFA 2005). Theuatiah retrieved eight
worked lithics, provisionally dated to the Late Neolithiagipé (HER 41362) from the
topsoil and, in one trench, a preserved root from an oak S®me of the naturally
deposited sediments were interpreted as silting withiralaepchannel. Generally, the
geology was shown to comprise deposits of alluvial sediment.
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2 METHODOLOGY

2.1 Prosect Design

2.1.1 In accordance with Annex 14 to Part 2B of Schedule 4 Arame¢CCCHES and EH
2009) of theConstruction Contrac{Connect CNDR 2009), a series of archaeological
project designs was produced for the various phases of work ato8taVest (Parcel 27
North), outlining methodologies designed to mitigate the impaetromaeological remains
arising from the construction of the road or ancillary woilKsese methodologies, in all
instances, complied with the stipulations of the brigfj. Design 001(OA North 2008)
comprised a generic design establishing an investigatargefivork for the CNDR as a
whole, which drew heavily on the existifRegional Research Agendiar the North West
(Brennand 2007) and the then drRiésearch Agendéor Hadrian's Wall (Symonds and
Mason 2009). The other site-specific designs were respeciwvetjuced in advance of
each phase of archaeological investigation. These were tdlynsubmitted to CCCHES
as part of the project certification process, and allkwamdertaken complied with the
terms of the relevant design. The designs are not refer@md¢led bibliography at the end
of this report, but will be referred to in the text, whappropriate, and are included in the
site archive. They comprise:

Design 10Parcel 27 North, Strip and Recqrd
Design 26 Parcel 27 North, Phase 1 Further Archaeological Works
Design 29 Parcel 27 Borehole Suryey
Design 30 Parcel 27 North, Phase 2 Further Archaeological Works
Design 31 Parcel 27 North, Uppermost Buried Land Surface
Design 31 Parcel 27 North, Lowermost Buried Land Surface
2.1.2 The overall aim of the mitigating works was to provide an apptepspecialist response
to known or newly discovered archaeological remains during the couitse afnstruction

of the road or ancillary works, in order to assist theentliwith its planning and
construction. Specific objectives were as follows:

to undertake all on-site archaeological works in accordanttecnirent Health and
Safety legislation and relevant guidelines;

to gather sufficient information to establish the exteahdition, character and date,

as far as circumstances permit, of any archaeological ésatmd deposits within the
areas of investigation;

to locate, sample-excavate and record any archaeological remains revealed;

to locate, recover, identify, and conserve, as appropriayearghaeological artefacts
revealed;

to locate, recover, assess and analyse, as appropriatggal®oenvironmental,
palaeoeconomic and organic remains revealed;
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2.2
221

2.2.2

2.2.3

224

2.2.5

2.2.6

to date scientifically such remains by optimal meansudiol artefact typology,
radiocarbon assay, or other appropriate dating methods;

to recommend measures for preservatian situ of archaeological,
palaeoenvironmental, palaeoeconomic and organic remains, whereledevea
wherever feasible and desirable;

to test the results of the previous evaluati@ec{ion 1.5
to compile an appropriate report/publication;

and to produce a paper and digital archive to professional standards, feitidepo
the appropriate repositories.

FieLowork METHODOLOGY

The following describes the excavation methodologies employed tdakedthe various
phases of archaeological investigation in order to ensuré¢hthadroject's objectives were
met. These methodologies were, necessarily, devised in response to an eveldiag the
project progressed and the nature of the archaeological resource wagreveale

In the case of each investigative phase, all artefagts metained for processing and
analysis. Samples for environmental analysis and scierddiing were taken where
suitable material was encountered.

Recording took place according to the normal principles ofgséahic excavation. The
stratigraphy was always recorded, even when no archaeological deposits wfiedde

Context sheets approved by CCCHES were used for writtdrrdi@rds; these were in a
format acceptable to thastitute for ArchaeologistfifA 2002). A unique alpha-numeric
project code was applied to all records. All archaeologeatutres were accurately located
by instrument survey and recorded on an appropriately scaledpkin, also by
photographs, scale drawings and written descriptions, suffiepérmit the preparation
of a detailed archive and report on the material. The tréowdtion, as excavated, was
accurately surveyed, tied into the WGS84 GPS co-ordinatasndad located on an up-
to-date 1:1250 Ordnance Survey (OS) map base.

Specialists, from a wide range of disciplines, were ihitemake periodic visits to the
excavations as they proceeded; the site was also reguisitgdwby representatives from
CCCHES and EH. The specialists and representatives wereltednand several formal
seminars were convened; the resulting recommendations wereirailthe project
methodology as was applicable.

Due to the requirement to construct a retention pond and iassalties of substantial
culverts, beneath what would be an elevated embankment fooatethe impact of the
development was as much as 3.5m over some parts of the sitgedlogy was largely
alluvial in nature, with some colluviation occurring at thetimeastern end of the site, and
deposits of sediment survived to various dep8ection 4.2P The site was under pasture
at the time of investigation, and plough truncation had apparbetiy minimal. Thick

For the use of Birse Civils Ltd © OA North: November 2011



Stainton West (Parcel 27 North) CNDR — Post-excavation Assessment 15

2.2.7

2.2.8

2.2.9

2.2.10

2.2.11

deposits of sand and silt alluvium, which was thought to have accumindtedHolocene
epoch (R Chiverrellpers comn) had the potential to contain anthropogenic remains.
Consequently, establishing the appropriate level for the machkinp was not
straightforward, as this had the potential to be variable atmessite and, necessarily, had
to be achieved in increments.

Strip and Record: during the first phase of investigatiori3eSign 10Parcel 27 North,

Strip and Recorg the topsoil and some of the subsoil (a relict ploughsoil)h vait
combined thickness of 0.20m, were stripped from the site, underanbr@sthaeological
supervision, by a back-acting, tracked excavator fitted with a snfaotiat ditching

bucket. After it was recognised that the undisturbed alluvial sedsnexposed at this
level towards the eastern part of the site (Fig 3; Guplare Area), contained lithic
artefacts, mechanical excavation ceased.

Lithic artefacts were collected by hand from over thppsd surface and surveyed to
locate them in three dimensions. A series of four 1m squatepits was then hand

excavated, at various points within the area where the littiefacts had been collected
from, in order to characterise the nature of the flintdngadeposits (Fig 3; TP1 and TP 4-
6). One of these (TP5) appeared to confirm the existencealbhaochannel that had been
revealed by the topsoil strip.

Trench Evaluation: due to uncertainty regarding the potential for the survival of
archaeological remains within the palaeochannel, a trench goalwgas requested by
CCCHES Design 26 Parcel 27 North, Phase 1 Further Archaeological WWokighin a

3m corridor along the northern edge of the excavation area (Fiy&8uation Trench
Corridor), the sediment containing the lithics was hand-excavaied;ontext, in 1m
square blocks (66 in total), with the materials being retamedlistinct whole-earth
samples. This cleared corridor enabled a mechanical excavajain access to the south-
western part of the site without disturbing the deposits containing the flint.

Subsequently, a 2m-wide trench was excavated to a maxipiim of 3.2m along the

southern edge of the site, starting at the eastern edge ofl#e®gwannel, and working

towards the beck at the western edge of the site (Fig @)ad not possible to enter the
deeper part of the trench because of concerns over Health fatyl Bat the sequence of

alluvial deposits could be recorded from outside of the treanwth samples were gathered
from the arisings. Excavation stopped when gravels, believetatto to the end of the

Pleistocene and, therefore, of very limited archaeologicahpatewere reached. At the

western end of the trench, where archaeological featurediratsdwere recognised at a
depth of approximately 1m below the level of the topsoil s&ifmited amount of hand-

excavation was undertakerSgction 2.2.) Additionally, several smaller evaluation
trenches were mechanically excavated to characterisiepusits along the corresponding
northern edge of the site.

Borehole Survey: this phase of work¥esign 29 Parcel 27, Borehole Suryegok place
following the completion of the trench evaluation. It was principally to charseta series

of palaeochannels, recognised from LIDAR data, within tbedplain to the west (Parcel
27 South;Section 4.22.20A North 2011a; Fig 4). However, the opportunity was also
taken to retrieve core samples from nine points acrossalaeqgrhannel in the Stainton
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2.2.12

2.2.13

2.2.14

West site (Fig 3). The survey was undertaken by Soil Mechbarsimg a Terrier Rigg to
take windowless samples in capped plastic tubes.

Open-area Excavation: this was commissioned by CCCHES once the full significande a
extent of the archaeological remains at Stainton Wesbbad determined by the strip and
record Gection 2.2.yY and trench evaluationSéction 2.2.0 To ensure that the most
appropriate and proportionate methodologies were employed, designgnedueed as
the excavations progressed and the various elements of thevesie exposed and
characterised. The first of thesd®esign 30 Parcel 27 North, Phase 2 Further
Archaeological Works set out a strategy for the excavation of the lithic scaitet
archaeological features in the east of the site, and &®exposure of organic deposits
within the palaeochannel and features adjacent to it JFigubsequently, other designs
(Design 31 Parcel 27 North, Uppermost Buried Land Surfao@Design 31 Parcel 27
North, Lowermost Buried Land Surfgceespectively defined how, firstly, the deposits
constituting an uppermost organic horizon (actudlBter Neolithic organic deposit
(Sections 2.4.and3.3.13 andEarlier Neolithic organic deposiSections 2.4.and3.3.9

and, then, an earlier, lower organic horizon (actullBsolithic organic depositSection
2.4.3 and 3.3.5 should be excavated. The former of these designs also outlined an
excavation methodology for the burnt mounds and other featureseé\adjhcent to the
palaeochanneSection 3.3.17Fig 3), including those in the area of a retention pond to the
north of the main siteSection 3.3.18Fig 3).

Within the eastern part of the site, the sediment containitithibescatter was subdivided
into a grid of 1m squares (820 in tot&lection 3.3.20Fig 3). The deposit within each of
these squares was hand-excavated, by context, with the arisingsdtained as distinct
whole-earth samples. These samples, along with thosetedlgom the trench evaluation
(Section 2.2.9¢c 270,000 litres in total), were then wet-sieved to 2mm anddbelting
coarse clast residue retained in order to retrieveditids therein $ection 4.3 Where
archaeological features were identifigse¢tion 3.3 these were hand-excavated in their
entirety, recorded, sampled for palaeoenvironmental remaittsany finds were three-
dimensionally located. The grid squares were excavated in aunhAnner as to leave
standing baulks, at regular intervals, running on perpendiculzmnadints to each other.
These baulks were recorded and used to help interpret thee radtthe deposits, their
stratigraphic sequence and overall extent within the &@kwing recording, the baulks
were also removed and sampled using the same methodology emiployteel rest of the
grid squares. Work ceased once all the features had beavated and the grid squares
had all been sampled and sieved.

From over the top of the palaeochannel, the alluvial sedwmasntechanically excavated
by a back-acting, tracked excavator fitted with a smooth-faiteting bucket, until the
uppermost organic horizohgter Neolithic organic deposandEarlier Neolithic organic
deposit Sections 3.3.1and 3.3.9 was revealed. Thereafter, all excavation continued by
hand until the organic deposits had been completely removed. Ereat@ok place in
segments (bays) with standing baulks, 1m wide, being leftdegivihese (Fig 5). The
cross-sections of the channel sequence formed by thesedveeva and photographed.
Any finds recovered from the channel were three-dimensionalbyrded, including wood
collected for species identification, dating purposes or becdubad been altered.
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Dendrochronological samples were either retrieved as compiletes of wood or sawn
segments, if the piece of wood was too large for it to betipadbly curated. All wood

recovered for these reasons was photographedu prior to being lifted. Bulk sediment
and monolith samples (Fig 5), for palaeoenvironmental remaing, also retrieved and
survey-located. Samples of 20 litres of deposit were colldobea five locations across
the width of the organic deposit within each bay (to a witdlo0 litres per bay) and wet-
sieved to 2mm for the purposes of finds retrieval. A full phatplgic record was

maintained throughout the excavation, including geolocated, overhead naipbt®dpeing

taken at regular intervals, so that these could be exttifind combined to form a
composite photograph, enabling a plan to be digitised.

2.2.15 Once the entirety of the deposits forming the uppermost organiorhbed been removed
by hand-excavation, a back-acting, tracked excavator, fitted wathamth-faced ditching
bucket was employed under close archaeological supervision toemtyve the baulks
and the alluvial deposits that separated the uppermost odgposits from those forming
the lower organic horizon Mesolithic organic deposit Section 3.3.6 Mechanical
excavation ceased once the organic deposits were exposed withimaulks and
excavation then proceeded by hand, until all the deposits witleirchannel had been
reduced to the level of the top of the lower organic horizonr Adeording and excavation
of the features adjacent to the palaeochar®ettion 3.3.17had taken place, the machine
was used to remove spoil heaps and to landscape the sitéole easy access and egress
into the channel and permit the continued excavation of the palaeochannel sequence.

2.2.16 The burnt mounds and other features adjacent to the palaeochamneleaned, planned
and photographed and then excavated by hand in their entiretybdrnt mounds were
excavated in quadrants, with bulk samples (from each quadaadt)monoliths being
retrieved for palaeoenvironmental remains. The sections thriheghurnt mounds were
drawn and photographed. Where pits were found in association heitburnt mounds,
these were excavated in their entirety and recordéalirsection; all other features were
treated in the same way. All finds were three-dimensionally recorded.

2.2.17 Once exposed by mechanical excavat@ecijon 2.2.15 the lower organic horizon was
excavated, sampled and recorded in precisely the same masrtbe upper organic
horizon Section 2.2.14 Excavation continued until the Pleistocene gravels had been
exposed across the entire palaeochannel and all archaeologmeadljive deposits had
been removed.

2.3 REepPoRrTING

2.3.1 The brief (CCCHES and EH 2009) has specified that thetsesfuthe archaeological
fieldwork, following aMAP 2 assessment (EH 1991, 2-3), should be presented within an
interim report; this document constitutes such a reportedsired, it includes, '...an initial
finds and environmental assessment and review of site data. idemitlfy the scope of the
post-archaeological fieldwork analysis and result in asegliproject specification and
detailed timetable for the analysis. An interim site nareaghall also be provided..ib{d;
Section 3.8 More specifically, it includes the following requisite elements:
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2.3.2

2.4

241

24.2

243

a site location plan, related to the national grid;
a front cover/frontispiece which includes the national grid reference of the site
the dates on which the work was undertaken;

a concise, non-technical summary of the results set indhtext of the known
development of the historic environment of the Carlisle district;

an explanation of any agreed variations to the brief, includisgfication for any
work not undertaken;

a description of the methodology employed, work undertaken and thésres
obtained;

maps and other illustrations at an appropriate scale;
a list of, and spot dates for, any finds recovered;

a description of any environmental or other specialist work tekksm and outline of
the results obtained;

revised project specification for post-archaeological fieldwaralysis justified
against research priorities (reference will need to be ntadeoth the research
agendas for the North West).

The last item in the above li§gction 2.3l anticipates a subsequent phase of analysis
and dissemination. A detailed methodology for delivering this esented inSection 7
below.

STRATIGRAPHIC ASSESSMENT

The stratigraphic sequence at Stainton West is relatbeghplex, and assessment has
necessitated the integration of results from various diffeygmses and types of
investigation $ection 2.1l Despite these challenge3ection 3of this documentraws

all the stratigraphic evidence together into a coherent whol@cildate this, much work
has been undertaken, both during the excavation and the assedsnerdure that the
archive is adequately ordered, cross-referenced and indexed, artcatigraphic units are
appropriately defined and arranged within a robust framewdnls Structure has been
captured in the paper site archive and a digital database.

In order to enable the reader to understand easily andnakeerview of the site, this
report will concentrate only on the most salient stratigraphits Section 2.4.3Fig 6).
Individual features will be referred to by context numiber, some of the more general
stratigraphic units (principally those ‘geological’ depositshiwitthe palaeochannel or the
grid square area adjacent to it) have been descriptivelyedhaihese latter units are
effectively interpretative sets, collecting togethervwdlial stratigraphic groups (groups of
contexts) defined at assessment, but refraining fromersdsly combining them, until
analysis has confirmed that this is should be the case.

Table 1, for ease of reference to the archive, providesoance between the main
stratigraphic units and the group numbers issued to their comigofie ensure clarity, the
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2.5

251

main stratigraphic units will be italicised whenever they referred to throughout the text.
It should be noted that, at a coarse level, the maingtptiic units correspond to the
lithological units defined in the geoarchaeological assesstB8ention 4.2p, although, on
occasion, lithological units have been subdivided or combined on stratigraphic grounds.

Stratigraphic Unit Group Number s

Basal sands and gravels 70098, 70146, 90039, 90183

Mesolithic organic deposit 70228, 71012, 71013, 71014, 71015, 71016, 71059, 71060,
71061, 71096, 71097, 71098, 71106, 71149, 71150, 71151,
71152, 71153 71157, 71158

Mesolithic/Neolithic alluvium 70097, 70303, 70268, 70505

Earlier Neolithic organic deposit 70301, 70302

Earlier Neolithic alluvium 70135

Later Neolithic organic deposit 70300

Later Neolithic alluvium 70191, 70192, 70193, 70194, 70299

Overbank alluvium 70095, 70102, 70465, 70466, 70484, 90211, 90212

Stabilised land surface 90003, 90206, 27109

Backwater channel 90181, 27111

Colluvium 90002, 90571, 27110

Table 1: Summary of the main stratigraphic unitéraed during the assessment

One inevitable consequence of the inundated conditions within l[deog@annel during
its excavation, and the homogeneity of some of the black-colourediordaposits it
contained, is that the boundaries between certain similar itepgsre not always
recognisable while excavation was taking place (this is paatigutrue of theEarlier
Neolithic organic depositand theLater Neolithic organic depositsvhich were in some
places directly superimposed). These horizons were, howeveéie\visithe sections of the
standing baulks left at regular intervals across the channdinds and samples were
three-dimensionally recorded at the time of their resieit has been possible to reassign
these to the stratigraphic deposit they actually came foonthe basis of an extrapolation
from the recorded section, rather than the more generalxtaatewhich they were
assigned at the time of excavation. If more than usual undgrtamains as to the true
provenance claimed for a find or sample, this will be noted in the discussion.

GEOARCHAEOLOGICAL ASSESSMENT

The geoarchaeological assessment involved the combination @&sthes of two main
stages of work, field investigation and desk-based study, isédlimmentary deposit model
for the site. This involved the integration of a number of diffedata sources that include
Environment Agency Light Detection Aperture Radar (LIDAR)xIWN@AP Interferometric
Synthetic Aperture Radar (IFSAR) digital elevation modelsaeatton and trench records,
survey data, borehole sampling and field observations. Thegedulte assessment are
presented ifsection 4.22
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2.5.2

2.5.3

254

2.6

2.6.1

2.6.2

The first phase of field investigation comprised trench atialu(Section 2.2 pacross the
channel sequences identified within the site. A preliminaigrpretative cross-section of
the site sedimentary sequence was recorded and the aogheaigbotential of the wetland
zone was investigated. This was followed by borehole samgiagtion 2.2.11 targeting
archaeological horizons on Terrace 3 and palaeochannels oneseBamnd 4 fection
4.22).

Frequent site visits were undertaken during the course of iheertavations $ection
2.2.19 to oversee the recording of the sedimentary sequence aest tihhé¢ preliminary
assumptions developed during the earlier stages of the piégcstratigraphic surfaces
were carefully examined, surveyed and sampled for furthessisent. The sediments
were described according to Joretsal 1999, which included information about depth,
texture, composition, colour, clast orientation, structure, imhgsand contacts between
deposits. The sampling and descriptions of the sediments foll@mgtish Heritage
guidelines (2004).

Following the completion of the fieldwork, the site data weoerelated into a
stratigraphical deposit model in order to provide an interfvetramework to the site’s
sedimentary sequence. The various lithological contexts werelated with the help of
computer modelling software into coherent units. The multipta dources were used to
generate an even distribution of data points across thdospeovide a highly detailed
sedimentary and topographical model. This model was developed3ihtcomputer
visualisations of the site using 3D GIS packages to aid im#yaping of deposits across
the site and establish the context of the archaeology. The baealagical interpretation
also took cognisance of the findings of the palaeoenvironmental assessments.

ARCHIVE

A full archive, produced to professional standards, is begmgaped, in accordance with
current English Heritage guidelines (EH 1991, 2-3; 2006) andGthidelines for the

Preparation of Excavation Archives for Long Term Stor@dg&lker 1990). The project
archive represents the collation and indexing of all the @adamaterial gathered during
the course of the project. The deposition of a properly orderethdexied project archive
in an appropriate repository is considered an essential aedrah element of all

archaeological projects by the IfA in that organisation’s cafdeonduct (IfA 2002). The

archive for the archaeological work undertaken at the site beilldeposited with the
nearest museum (Tullie House Museum and Art Gallery,isBgl which meets the
Museums and Galleries Commission’s criteria for the long-t&orage of archaeological
material (MGC 1992). This archive can be provided in the fomaabmmended by
English Heritage’s former Centre for Archaeology, both as matqutidocument and on
computer disks as ASCII files (as appropriate). Except for isrgect to the Treasure Act
and to landowner consent, all artefacts found during the courdee gbroject will be

donated to the receiving museum.

A synthesis (in the form of the index to the archive and a cothedgjublication report)
will be deposited with the Cumbria County Council Historic Enviment Record
(CCCHER). A copy of the index to the archive will also bailable for deposition in the
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EH Archive in Swindon.

2.6.3 CCCHER is taking part in the pilot study for the Onlinee&sco Index of Archaeological
Investigations (OASIS) project. The online OASIS form, at
http://ads.ahds.ac.uk/project/oaswill, therefore, also be completed as part of the
archaeological work.
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3 SUMMARY OF RESULTS

3.1 I NTRODUCTION

3.1.1 The following presents the results of the archaeological imatgins at Stainton West
(Parcel 27). Multiple phases of work were undertaken at il@gSection 2.), and these
are drawn together into a coherent stratigraphic narrative below.

3.1.2 During fieldwork, it was convenient to consider Stainton Weasst@mprising two main
areas: the palaeochannel and grid square area, although, taamdi¢ne site correctly, it
Is important that the articulation of these areas remasential concern. The text below
will discuss the two areas separately, partly becaussitinehronology is not yet refined
enough to permit secure phasing across them; however, amyraphic links between the
palaeochannel deposits and the features and deposits of ttsejgmi@ area will be noted
where present.

3.2 QUANTIFICATION

3.2.1 The archaeological investigations at Stainton West haveatetea large and diverse
material, paper and digital archive. A summary listingh& archive material appears in

Table 2.

Contexts by Context Type Number
Cut 257
Deposit 3919
Group 120
Total 4296

Contexts by Feature Type

Ditch 9
Drain 24
Fill 448
Hearth 17
Hedgerow 1
Layer 3580
Linear feature 1
Modern disturbance 11
Natural feature 78
Pit 39
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Contexts by Feature Type Number

Posthole 18

Ring gully 4

Stakehole 62

Structure 3

Worked Timber 3

Finds Struck lithics, coarse stone, stone axes, prelgspottery, Romano-

British pottery, medieval pottery, post-medievattpry, beads and
worked wood

Samples

Bulk palaeoenvironmental 702

samples

Monolith samples 242

Dendrochronological samples 80

Wood species ID samples 1073

Finds samples 3262

Graphic Archive

Digital photographs 9412 (36.4GB)

Number of colour slide films 63

Number of black-and-white films 63

Table 2: Quantification of the archive for Staintdrest

3.3 ASSESSMENT

3.3.1 Palaeochannel: the excavation identified a complex sequence of sediment iiepps
reactivation and out-scouring within a relict channel of thenEdais flowed in a general
south/north direction across the excavation area, and, adritese and most extensive
phase, covered an area of approximately 366m?2 within the git&)FNVhere exposed, the
channel was formed, at its southern end, by a confluence ofraidinty streams flowing
around a small island (or eyot). Further to the north, a spurhednaf from the west of
the main channel. The channel continued out of the site to both the north and the south, and
was visible at the time of excavation as a depression irpalsture fields adjacent to
Stainton West (Plate 1). The formation processes thdol#te survival of the channel are
discussed withirsection 4.22

3.3.2 The many different context numbers issued to the depodiia e palaeochannel during
fieldwork have been combined during the assessment to foremasewain stratigraphic
units Section 2.1 which provide headings for the descriptive text below. Tinkealso
be used (in italics) within subsequent sections of the regweh making reference to the
stratigraphy. A range of different artefact types was radeSections 4.3-13and good
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3.3.3

3.3.4

3.3.5

3.3.6

3.3.7

assemblages of palaeoenvironmental remains survived and wereiweiie sampled
(Sections 4.14-21

The palaeochannel was excavated in two principal phases ofydo@tsecutive work
(Section 2.2.1497 This was necessary for both archaeological reasons andre#tsens
revolving around practicality and safety. During each phaswask, the channel was
subdivided into a series of cellular bays (Fig 5; Plate T2is helped with water
management; access and egress; spoil removal; and enaldsgections of the sequence
to be recorded at regular intervals. The bays of the lower,dasee of work (Bay U-Z) do
not directly correspond to and continue on from the upper phagedBad Bays A-1; Fig
5), as these were repositioned to agree better witmtrphology of the lower phase of
the channel. The bays will be used throughout this section and sutissgcigons of the
report to provide a relative location within the channelshould be noted that the
intervening areas between the bays were also excavatedya identified by reference to
the bays flanking theragthe baulk between Bays X and Y is referred to as Bay X/Y.

BasaL Sanps anp Gravers: these deposits, filling an earlier, larger phase of the rRiden
(Section 4.22.12 formed the substrate through which the palaeochanneliatdtdVest
had eroded its course (Fig 6). Outside of the palaeochanngl,uthmlly occurred at
approximately 0.25m below the present-day ground surface, but dédpest part of the
excavated channel, they were seen at a depth of approxif@diet. These fluvial/alluvial
deposits were probably deposited, at the end of the Pleistoodrstaat of the Holocene
epochs, by the post-glacial River Edee¢tion 2.5 Due to their age and high-energy
nature, it is extremely unlikely that any anthropogenic mealtesuirvives within them;
certainly, no evidence for this was observed. The deposits westtyrsterile and devoid
of palaeobotanical remains. Pollen did survive, but, where samplas very poorly
preserved$ection 4.19 Excavation usually ceased once ltlasal sands and gravelgere
encountered.

MesoLitHic Oreanic Derosit: the earliest major deposit in the channel sequence comprised
layers of alluvial clay and sand interspersed with organitypaeposits (Fig 6). This
probably represents several different phases of lower- and regkegy fluvial activity,
which may have been taking place over a prolonged duration.

A significant quantity of wood was recovered, concentratedvannmain groups. The
northern group was located in Bays V to W and predominantlydeed long trunks (Fig
7). A, presently undated, dendrochronological cluster was igehtiithin this group
(Section 4.24 The southern group was largely contained within Bay Y axap for one
substantial trunk, was composed of much smaller pieces of woosl.aldu included a
dendrochronological cluster, which is also not presently damaeSf the wood pieces
had been beaver-gnawed (Plate 3) and could represent thimsevhzoogenic structures,
possibly a dam in the north and a lodge in the south (FRiafe 2). A few anthropogenic
artefacts were also recovered from this unit, mostly camgy struck lithics $ection 4.8
but also including coppice stools, burnt pieces of wood and teegfeebris Section
4.13.

Six samples from this unit were dated by radiocarbon &Ssayion 4.2h returning Late
Mesolithic dates. Two pieces of wood, one from Bay X and oma fBay Y, were also
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dated to the Late Mesolithic period by dendrochronology (Clustee&jon 4.24.8

3.3.8  Mesoumhic /Neoumric - Auoviom @ this  unit overlay theMesolithic organic deposit and
comprised thin deposits of grey alluvial clay, succeeded by dasiias deposit of pink
sandy clay alluvium (Fig 6). The composition and thicknesstgubm) of these deposits
suggests a major phase of higher-energy flow and alluvial deposttisnpossible that
during this active phase, earlier deposits were eroded and scoured out. The alluviad deposit
predominantly occurred on the western side of the chantiebugh towards its southern
end, they also survived on the eastern side. The lack of watvat this point in the
sequence, within the central part of the channel, probably indicates erosion by a subsequent
phase of channel activity.

3.3.9  Earuer NeoutHic Oreanic Derosit: this overlay theMesolithic/Neolithic alluvium{Fig 6) and
comprised a black organic peaty deposit, containing large qeangitivood (Fig 8). This
probably represents a lower-energy phase within the channelyiiadj the higher-energy
phase that resulted in the erosion of Mesolithic/Neolithic alluvium(Section 3.3.B8
During this lower-energy phase, the watercourse was posgiid#yrhore than a stream
flowing within only a small part of the channel. Neverthel#lss, section of the channel
within Stainton West was evidently a focus for human dgtiat the time. A collapsed
hurdle fence, possibly a fish weir, was identified in the baulk between Bays A &gl & (
Plate 4), and a line of pile-driven stakes, which mayhberemains of a second weir, was
found on a parallel alignment within the baulk between Bayn@® C (Fig 8; Plate 5).
Much of the other wood along the channel appears to have beerte®pos structured
manner, possibly forming a crude platform along the eastern edge attive watercourse
(Fig 8). A significant proportion of the wood had been alterechbbpnan agency in a
variety of ways $ection 4.18 best exemplified by two forked implements of uncertain
function, presently termedttridents (Section 4.134Plates 6 and 7), a hooked dowel
(75826) and a possible paddle shaft (Plate 8) that had been ddpmsibngst the other
wood within the platform.

3.3.10 In addition to the worked and unworked wood, many pieces of watkee were
deposited at this level within the channel. Of note, amomjstassemblage, were three
polished stone axes, all made of stone originally from the Engb&e District(Section
4.6; Plates 9-11). Other finds comprised struck lithi&gecfions4.3), including an
arrowhead with glue still adhering to iBéction 4.8 Plate 12), and coarse stone tools
(Section 4.;% The distribution of these finds seems to hold some strycuacetwo major
clusters have been identified (Fig 8). One of these, comgrisoth worked stone and
worked wood (including the tridents), was located on the eastde of the channel, in
Bays B to D. The other was located on the western side chtdrenel, in Bays E to G, and
included only stone tools.

3.3.11 Six radiocarbon dates were obtained from the deposigfpthis unit, yielding Neolithic
dates Hection 4.2b Conversely, 13 pieces of wood from this deposit fit intdatable
dendrochronological sequence, dating to the Late MesolithiogegBection 4.2%
Understanding the chronological discrepancy between these tagetawill be a priority
for analysis $ection 7.28J1

3.3.12 Earuer Neoutric Avwvim @ this unit predominantly occurred along the western edge of the
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3.3.13

3.3.14

3.3.15

3.3.16

3.3.17

channel, where it overlay thgarlier Neolithic organic depositFig 6). The composition of
these sediments suggests a higher-energy phase of deposition hatimanhnel, and it is
conceivable that this may have also been associated aitle grosion of thdarlier
Neolithic organic depositA pit (70129; Fig 9) cut into this alluvium; it contained a
polissoir (Plate 13;Section 4.5.8 and radiocarbon assay of a hazelnut from it produced an
Earlier Neolithic datéSection 4.2p

Later NeoutHic Oreanic Derosit: this comprised a black organic peaty sediment, which
stratigraphically overlay thEarlier Neolithic alluvium(Fig 6) and filled the upper portion

of pit 70129 (Fig 9). In places, it was physically directly superimposedthe Earlier
Neolithic organic depositand, when this was the case, the boundary between these
deposits was very hard to distinguish during excavation.

This deposit contained large amounts of wood (Fig 10), somkidi was worked, and,
particularly towards the top of the deposit, a significanpprtion of this was seemingly
in situ root wood from trees that once grew on the surface of a ain@ largely infilled
channel. Two Late Neolithic radiocarbon dates were obtanoed this unit Section 4.25)
and a further Late Neolithic radiocarbon date was obtaineddraesidue on sherds from a
Grooved Ware vesseBéctions4.9 and 4.25.6Plate 14). This vessel had originally been
assigned to thé&arlier Neolithic organic depositby reference to its depth and location
within the channel; however, it seems more likely, considedhgthe other dating
evidence, that the vessel was within a pit cut in from a higlvet. A single polished stone
axe (0326/4; Fig 10; Plate 15), made in a different type of stone fitoenothers $ection
4.6.2, was also recovered from this unit.

Towards the southern limit of the site, in the westeandbr of the channel, a pit4250;
Fig 10), containing large amounts of burnt stone and the possimieants of a hurdle
basket, was cut into the top of this deposit. A nearby burnt m@&uwrdt(Mound 5; Fig 10;
Plate 16), was morphologically different from all the otbh@mt mounds found at Stainton
West Section 3.3.1)¢ It comprised a rectangular cut packed with fairlgéaburnt stones,
amongst a wider spread of charcoal and much smaller bomgsstpossibly the seat of a
large fire. This feature was dated by radiocarbon assafpetoLate Neolithic period
(Section 4.2b and may potentially be associated with the aforementignedn the
channel.

Later NeoutHic Aituvium ;@ this deposit sealed theater Neolithic organic depos(Fig 6), and

is thought to comprise overbank alluvium deriving from an aativennel on a lower
terrace (Terrace &ection 4.22 %further to the west, the Stainton West channel now being
no more than a backwater. Two radiocarbon samples weageaisérom this alluvium,
producing Later Neolithic dateSéction 4.2b

Several burnt mounds were identified on both banks of the palaeddkamrid). Eroded
deposits from Burnt Mounds 1-4 directly overlay tteger Neolithic alluvium The burnt
mounds on the eastern bank of the channel (Burnt Mounds 1 anangjised broadly
circular, thin spreads of fire-cracked stones, with alsingntral pit, also containing burnt
material (Plate 17). Sediment from the base of the pit imtBvound 1 produced an Early
Neolithic radiocarbon dateSgction 4.25 although this material may have been
redeposited clay used to line the pit, and, as such, themdgtaot relate to the use of this
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3.3.18

3.3.19

3.3.20

3.3.21

3.3.22

3.3.23

feature. Burnt Mound 2 produced a Later Neolithic radiocarbon(&aietion 4.2h which
may actually indicate its period of use. The burnt mounds orwdstern bank of the
channel, recorded as Burnt Mounds 3 and 4 (Plate 18), werediffozelt to define, as a
single shallow spread of fire-cracked stone overlay att l&as pits. Radiocarbon
determinations from two of these pits dated them to they HarMiddle Bronze Age
(Section 4.2pb A further pit 0155; Fig 11), also possibly associated with the burnt mound
activity, lay to the south of Burnt Mound 3.

To the north of the main channel sequence, in the footprintetémtion pond (Fig 11),
several features were identified cutting tteter Neolithic alluviumA penannular gully
(100031), with a west-facing entrance flanked by a pair of posthd@@033 and100036),

had a central hearthl0020) and may have enclosed a small structure (Plate 19).
Radiocarbon samples from one of the postholes and the hearth produgeah8d&tarly to
Middle Bronze Age dates. Residue on pottery, from a 3fl0426) to the north of this
structure and adjacent to another heat@i®@16), was also dated, by radiocarbon assay, to
the Middle Bronze Age.

Overeank ALtuvium : this deposit sealed the palaeochannel sequence (Fig 6), raretideom
flooding from active channels on a lower terrace (Terracgedtion 4.22 %further to the
west. A radiocarbon sample, dating to the Later Neolitbictarly Bronze Age, was
obtained from this deposi§éction 4.2h although a second radiocarbon sample, dating to
the Late Bronze AgeSgction 4.2 was obtained from fairly high up in this deposit,
suggesting that alluvium continued to be deposited at thistilaier As such, it is possible
that this unit actually represents very slow deposition averolonged period of time,
whilst being stratigraphically equivalent to deposits desdrifielow within the grid square
area Bection 3.3.2¢

Grid Square Area: this part of the excavation comprised, in total, 886 1m?2 gpjgares
(Fig 3), targeting a populous and extensive scatter of work@dsliSection 4.3 first
identified during the strip and recor&dction 2.2.)) This area stretched between the
palaeochannel in the west and the rising gravel terrace teaste(Fig 12). During the
excavation several features were identified in this zor@uding, towards the eastern
extent of the site, another shalloevd.40m in depth) palaeochannbb¢kwater channgl
(Fig 12), a backwater at the time the main chan&ac{on 3.3.)l was active. The
backwater channdlowed broadly north/south, parallel to the main palaeochannel.

BasaL Sanps ano Gravers: these deposits were encountered across the excavation area
comprising sands in most of the grid square area (Fig 13),saitbly gravels exposed at
the north-eastern edge of the site. They have previously bsred to with regard to the
main palaeochannebéction 3.3.4Fig 6).

Smeiusep Lano Surrace: this unit directly overlay thbasal sands and gravetshd appears to
represent a stabilised surface (Figs 6 and 12), whiolved soil formation to occur. It is
possible that this deposit is actually the upper fractiorhefbasal sands and gravels
altered by post-depositional processes, so that it apmeedss of slightly different colour
and consistency.

Several man-made and natural features, forming a palingsssivity, were either cut
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3.3.24

3.3.25

3.3.26

3.3.27

into the basal sands and gravel&ig 13) or the stabilised land surfacein each case,
determining this relationship will be a major priority fanadysis. Radiocarbon dating
evidence suggests that this activity may have taken plasede the Later Mesolithic and
Bronze Age Hection 4.2h A rich and extensive lithic scatteBdction 4.8 is probably
associated with the Mesolithic and Neolithic features, raag either derive from the top
of the basal sands and gravelsr the stabilised land surfaceProcesses such as
bioturbation, causing some upward and downward sorting and redepdsivenpresently
obfuscated this issue, and it is hoped that analysis will help resolve theemteatigraphic
context of the lithic assemblage, and thus the phasing of the activity.

The man-made features include hearths (Plate 20), pits, pssthdlstakeholes (Fig 13).
A large oval pit 90262; Plate 21), with a single posthole recorded in its basaf
uncertain function, and may either be the remains of a pit esnggd cf Kinloch, Rhum;
Wickham-Jones 1990), a pit houseg(cf Howick; Waddington 2007), a tank, or an
enlarged tree throw. A radiocarbon sample from this fedteetion 4.2pbhas been dated
to the Mesolithic period. A pit or tree thro®0163) has also produced a Mesolithic
radiocarbon date, and cut the leached sediments benedihdkeater channelSection
3.3.25, which have been assigned to thesal sands and gravel§owards the southern
extent of the site, a loose group of around 50 stakeh8(32) was identified; as no
obvious single structure could be inferred from this group, it sekkely that they
represent different ephemeral structures, which may ormoajave been contemporary.
In addition to the man-made features, natural featurgs atsm have acted as foci for
human activity; for example, a large tree thr®@526) contained a very rich assemblage
of worked lithics Section 4.3 A single Earlier Neolithic radiocarbon date was obtained
from a sample of the deposits comprising #tabilised land surfacéSection 4.2h and
Bronze Age radiocarbon dates were retrieved from he&@34 and 90217 (Section
4.25.

Backwater Channel: this unit represents, principally, alluvial sediments thalt é&ecumulated
in the backwater channgFigs 6 and 14) and which sealed pit/tree thB®i63 (Section
3.3.29. Two tree throws 90508 and 90522), which cut into the deposit backfilling the
channel, produced Early Neolithic radiocarbon dat8ecfion 4.25 suggesting that
infilling occurred during the Late Mesolithic/Early Neolithic period.

Couuvium : this unit overlay thdackwater channglFig 6), having accumulated at the base
of the slope down from the gravel terrace at the easternadge grid square area (Fig
14). It is probably redeposited material eroding from further up the slope.

Overeank Avuvium @ this deposit probably formed as a result of flooding from rtfan
palaeochannelSections 3.3.5nd3.3.19 or others further to the west of the site. Within
the grid square area, the alluvium directly sealedttd@lsed land surfacéFigs 6 and 14)
and contained quantities of struck lithics, which were vesghf looking, and exhibited a
remarkable degree of preservati@®e€tion 4.4.) It is, however, possible that the lithic
pieces had sorted upwards into the alluvium, and were actdepgsited prior to its
accumulation. On the other hand, although this unit is interpretdoeing late in the
sequence, it may have actually accumulated very slowlifferent rates over the area,
and understanding its formation and chronology will be a priodtyahalysis $ection
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7.6). Large sherds of Romano-British potteBe¢tion 4.1)) lying in close association with
each other and, seemingly, beiimgsitu, were recovered from the top of this deposit,
providing aterminus ante querior the alluvial deposition.
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4 ASSESSMENT

4.1 STRATIGRAPHIC ASSESSMENT

4.1.1 The stratigraphy of Stainton West is described in detdlilirwihe Section 3 which
includes a quantification of the archive. The site wasstigated and recorded during
several phases of worlSéction 2.2 and this assessment phase has drawn together the
various elements into broad stratigraphic groupings. The asseséas found evidence
for activity during four broad periods at the site, although tineag be more than one
phase of activity for each period. The periods, broad phasesivifygand archaeological
evidence is summarised in Table 3.

Period Phase Date Range Archaeological Evidence
Mesolithic Early Mesolithic | ¢ 10,000 toc 7500 BC Lithic tools

Late Mesolithic ¢ 7500 toc 4000 cal BC | Lithic tools, worked wood, cut features
including pits and tree throws,
palaeochannel depositdi¢solithic
organic deposiandMesolithic/Neolithic
alluvium)

Neolithic Earlier Neolithic |c 4000 toc 3000 BC Lithic tools, pottery, worked wood, cut
features including pits and tree throws,
palaeochannel deposits
(Mesolithic/Neolithic alluviumEarlier
Neolithic organic deposiEarlier
Neolithic alluviun)

Later Neolithic € 3000 toc 2000 BC Lithic tools, pottery, worked wood, burnt
mound, palaeochannel deposltater
Neolithic organic depos&ndLater
Neolithic alluviun)

Bronze Age Early Bronze Age | c 2000 toc 1500 BC Lithic tools, burnt mounds, a roundhouse,
hearths, palaeochannel depositgefbank
alluvium)

Middle Bronze Age ¢ 1500 toc 1200 BC Pottery, a pit, hearths, palaeochannel
deposits (serbank alluviup
Later Bronze Age |c 1200 toc 800 BC A hearth, palaeochannel deposits
(overbank alluviurm
Roman period Romano-British ADc 70 toc 410 Pottery
and later
Medieval and post- AD ¢ 410 toc 1900 Pottery, extant field boundaries, field
medieval drains, a trackway

Table 3: Summary of the archaeological periods,ggiseand evidence at Stainton West

4.1.2 Assessment: the archaeology includes generalised scatters of lithe¢aats within buried
sediments; waterlogged palaeochannel deposits; positive feauch as hearths, burnt
mounds and stone spreads; and cut features of man-made antdor@urasuch as pits
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4.1.3

4.1.4

4.2
421

and tree throws. The site is remarkably well preserkading been largely sealed under
alluvium and colluvium, and only slightly affected by ploughing. Howefield drains,
which cut across the site, have truncated some depositddifioa to the archaeological
remains, there are well-preserved palaeoenvironmental assemisagesr(s 4.14-31

In the Mesolithic period, the evidence is probably largdta@ to settlement and/or
hunter/fisher-gathering activity. The Neolithic evidencelifficult to interpret, but might
include some evidence for woodland clearance/husbandry, huhiergathering activity,
settlement and, possibly, other social/votive activity fowun the channel or on the
periphery of the monumental complex, nearby on the teri@eetion 5.4.3Fig 2; OA
North 20011a). The Bronze Age activity also focuses on the chandemay still be
linked in some way to the monuments. It comprises featuseslly associated with
settlement, as well as burnt mound activity, which maynature, be economic, social,
religious or a combination of all of these. The Roman periogjpsesented solely by beads
and a few sherds of pottery, although some of these are gy fragments and must
relate to activity in the vicinity of the site. The mexl and post-medieval features relate
exclusively to the agricultural use of the site, which wal gnder pasture at the
commencement of the project.

Potential: Stainton West is certainly of national, and probably intesnatj importance.
The extremely populous, largeily situ and well-recorded, lithic scatteBéction 4.3 has
the potential to revolutionise our understanding of the Mesoldhd Neolithic periods,
particularly in the North West. The excellent organic prestéon within the palaeochannel
affords a regionally unparalleled opportunity to study human actimitrelation to the
contemporary environment, whilst the survival of the wooden atgefarovides a rare
insight into this aspect of prehistoric materiality. Thesgible association between the
Neolithic activity within the palaeochannel and on its banks taednearby hengiform
monument and monumental complex (Fig 2; EH 2010; OA North 2011&)gidy
significant and merits further investigation. The Bronze Age bmiounds and structural
remains have great potential to enhance present understandihgs period, particularly
when considered in conjunction with the other Bronze Age sites exdaalateg the length
of the CNDR (OA North 2011a). Perhaps what is most remalatbut Stainton West is
that it comprises a palimpsest of, potentially, continuousvigctirom the Mesolithic
period through to the start of the Roman period, and that humanyaitipgdrticularly well
represented and well preserved at several key horizonswhilki sequence. The principal
potential of the site is explored in greater detail, anith wegard to the artefactual and
plaeoenvironmental assemblagesSerction 5following an assessment of other elements
of the data, presented 8ection 4

ARTEFACTS: | NTRODUCTION

In total, 303,871 artefacts were recovered from Staintast, Wee vast majority being
struck lithics. Other material consisted of worked coatsees(including stone axes),
ochre, prehistoric, Romano-British, medieval and post-medievérgotind stone and
glass beads (Table 4). In addition, 162 pieces of altered \{eqadicitly modified by
humans or animals), and a small and insignificant assembfageimal bone, weighing
45g, and representing 28 individual specimens, was recovered. Thigliagemajority of
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the artefactual assemblage is prehistoric in datesatefy the huge assemblage of worked
lithics and predominance of prehistoric contexts at the site.afteerhaterial either came
from land drains, or a relict ploughsoil sealing the site.

Type Total
Struck lithics 302,744
Coarse stone 405
Stone axes 4
Ochre 604
Prehistoric pottery 70
Romano-British pottery 22
Medieval pottery 3
Post-medieval pottery 12
Beads 7
Altered wood 162
Total 304,033

Table 4: Artefact totals by type

4.3 Struck LiTHiCS

4.3.1 Quantification: in total, 302,744 flaked lithics were recovered, largely by-simting (to
2mm) ¢ 270,000! of sediment from various different deposits at the StaWfest site.
These were excavated, by context, within 1m grid squathe grid covering an area of
880m2 within the site. A small proportion of this assemblage reasvered from the
sieving of samples for palaeoenvironmental materials, and 773&eofpieces were
recovered by hand, from excavated features, and three-dimehsice@drded. These
recovery methods were employed because it was hypothesisetehalhit assemblage
was largelyin situ, which seems to have been confirmed by the assessmiiitrange of
artefact types, including cores, knapping debris, flakes, ®ladd retouched tools, were
collected (Table 5; Fig 16), indicating that tools werdmand used at the site . A variety
of raw materials had been chosen for knapping, including pelnfitiectherts, good-quality
brown and grey flint, pitchstone, tuff and limestone (Table 5; Fig 16).
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4.3.2

4.3.3

Category | B/Flint| CD | Chert | Grey | Lime- | Other | P/Flint |Pitch- | Quartz | Tuff | Total
flint stone stone

Blade chip| 262 913 | 4761 165 23 227 7665 13 13 314,040

Narrow 629 1245 | 5640 236 46 268 8555 50 9 916,687
blade

Broad 820 622 2953 136 40 162 4619 18 5 159390
blade

Regular | 1313 | 2753| 11,172 356 143 524 19,800 43 16 736,287
flake

Irregular 310 1662 | 4873 142 58 216 6,431 15 9 813,741
flake

Small 1381 | 21,860 61,147 2176 166 2000 105,268 103 74 3,214
flakes

Core 113 113 1303 18 21 81 1456 4 9 5 3123
Pebble 2 7 67 1 3 19 157 1 0 2| 259
Chunks 98 832 | 4153 60 34 152 2984 5 10 13 8341
Retouched| 111 31 190 17 3 24 515 10 14 919
Microlith 131 434 | 1561 47 4 65 3497 1 3 0 5743

Total 5170 |30,472|97,820| 3354 | 541 | 3733 |161,037| 263 152 | 202 | 302,744

B/Flint = brown flint; CD = cannot determine; P/Fit = pebble flint
Table 5: Stainton West: lithic assemblage by type raw material

Methodology: seven people were responsible for cataloguing the entire disisiemblage,
principally two experienced lithic specialists, who trained temaining five people to
recognise and record the various raw materials and bdsfadrtypes. The cataloguing
was completed over nine months of continuous working. The recorditigpdadogy was
designed to maximise the amount and quality of information availtblehe lithic
assessment, and it was based on the lithic recordingnsydéyeloped by Caroline
Wickham-Jones for the analysis of a large assemblad88,000) of flaked lithics from
Kinloch, Rum (Wickham-Jones 1990). This recording method is sugtiéd for the initial
catalogue of a flaked lithic assemblage, as it is easigptable, by the inclusion of new
terminology and metric data, for use at a more detailecargsdevel. The lithics were
recorded according to the fields of raw material, type, sub-&ymk classification (see
Appendix Ifor details of each field). Regular flakes, irregulakdis, the various types of
blades, small flakes and chunks (Fig 15) were recorded and baggedling to type and
sub-type. The cores, core trimming and rejuvenation flakes;oltis and retouched
pieces were also classified, and each of these was eecmdividually by one of the lithic
specialists, with additional description and measurements lbeaayded. All the results
were entered into a PostgreSQL database, and made gemewilgble on-line via the
project website.

Assessment: Stainton West is a multi-period prehistoric site with titavidence indicating
occupation from the Early Mesolithic period through to the BeoAge. The Early
Mesolithic presence is shown by a small group of retouched {gblouldered/tanged
points; Butler 2005, 94; Plate 22). Lithic assemblages of #ies accur sporadically in the
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4.3.4

4.3.5

4.3.6

4.3.7

north-west of England and are nearly always associated apipafently) later material
(Hodgson and Brennand 2006, 2). Assessment suggests that the greaoetion of the
lithic assemblage was probably produced as a result of acéivithe site in the Late
Mesolithic period, the earliest dates for which are around 520BC (Section 4.2b
There is no evidence that the material has been distunhesl isiwvas originally deposited,
so its spatial distribution will be significant.

The surface condition of most of the lithics is good to extellbere was evidence for
patination on a few pieces and, in some cases, these hatelaked over the patination,
indicating that debitage from an earlier occupation of unknowntdatebeen reused. The
assessment of a small sample of lithics for the survivakefpolishes indicates that some
contexts contained lithic assemblages with very good pratsenv and, therefore,
information about how they were used can be productively exploreddsgwear studies
(Section 4.1 The survival of residues is uncertain; however, if thesst,etkiey can help
determine precisely which plant or animal materials thehaslbeen in contact with, and
can, therefore, provide important information regarding specific function.

As a consequence of retrieval by sieving, almost two-thirtisodssemblage is made up
of debitage smaller than 10mm, which probably reflectsues composition. All elements
in the knapping process are present, from unflaked nodules to defgtage and the
finished and discarded tools (Plates 23-5). Backed blac&gng triangles and fine points
are the most numerous microlithic forms, and other common tetdugieces comprise
edge-retouched pieces and some scrapers. Of great iaterdéisé ‘knapping episodes’ that
can be observed across the site. At least 82 of these havelbetied within the original
unit of analysis, the metre square, but further examination aérialain neighbouring
squares will discover the full extent of each spread. Knappirmptgevcan help in
understanding processes of site formation; patterns of raw iahagaploitation; the
production methods used in nodule reduction and tool manufacture; anddliele psnap
shots’ into the past.

The assemblage (Table 5; Fig 15) is representative lagsiccLate Mesolithic narrow-
blade microlithic assemblage, with a strong emphasis on btati@dlogy both in core-
reduction techniques, knapping products and finished tools. Arestiteg feature is the
number of core-trimming blades and flakes, which appear tanbmtegral part of the
blade-production process at Stainton West. This does not fdatihe same degree in
other Mesolithic assemblagesf Rum, Wickham-Jones 1990; Mount Sandel, Woodman
1985).

The microlithic component of the Mesolithic assemblage fonesdbdminant tool type:
approximately 5600 microliths have been classified during sissgg. The types of
microlith forms present are comparable to those recordethat Late Mesolithic sites,
such as Rum (Wickham-Jones 1990) and Mount Sandel (Woodman 1985), altitiugh
relatively slightly higher numbers per form than at the tit@ssmentioned. Furthermore,
there is much variation within the main classificatioRer example, scalene triangles
(numbering 1032) vary in their size, degree and positioning oficetand form in plan
across the group as a whole. Alongside the complete mingolibere is a significant
number of microlith fragments (2034 in total). These fragsare important as they
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indicate that tools were being manufactured, used and discarded on the site.

4.3.8 In addition to the Mesolithic material, a proportion ofdesemblage recovered probably
results from Earlier Neolithic activity. Good evidence fustas been identified, associated
with organic deposits in the palaeochani@ddtion 3.3.), and it seems reasonable to posit
that this activity extends out from the channel and ontoatkdy where the Mesolithic
activity also focused. Indeed, leaf-shaped arrowheads (Platang6axe-thinning flakes
produced from Langdale tuff, both of which are usually assocwitthdNeolithic activity,
have a wide distribution across the site.

4.3.9 There does not appear to be any evidence that tools were praaddlce Late Neolithic
period at Stainton West, but technological analysis would desabthat were indeed the
case. Some large round scrapers (Plate 27), dating to theeBAgez occur as isolated
finds rather than as part of a larger lithic assemblage.

4.3.10 Flints and cherts from various sources were knapped and usésl (6igsl6), principally
beach pebble flint, Carboniferous chert, probably from thehnoft England, and
Radiolarian chert from the Southern Uplands of Scotland. A godiygbieown ‘till flint’,
probably from the north-east of England, was also used, artstoibe (almost certainly
from the Isle of Arran in Scotland), tuff (from the ErmliLake District) and limestone
(probably from sources close to the site) are present in smaller cegantiti

4.3.11 Pebble flint from beach gravels is the most commonmaterial at Stainton West and is
most likely to have been collected around the Cumbrian ¢baSowardpers comm A
good-quality brown flint was also used on site. This was recajiigéts distinctive light
cortex and is thought to be Scandinavian in origin, but deriving treglacial tills of
north-east England.

4.3.12 Radiolarian Cherts from the Southern Uplands occur as seass that region and chert
pebbles are also found in significant numbers in the drift geahogth of the Southern
Uplands Boundary Fault (Ward 2010). These cherts come in a odng®ours from a
distinctive blue/grey/green to red and black. It is considergduwdikely that this material
was transported to the Carlisle area as glacial erraticsits presence is likely to indicate
access to a Scottish source by means of direct or indioedttact. Carboniferous cherts
have a wide distribution across the north of England and spesoidircing can, therefore,
be more problematic. Of particular concern at Stainton Webie separation of the black
Radiolarian cherts from the black Carboniferous cherts,théas would enable a
consideration of the extent to which these resources welaitexpby or accessible to the
communities at the sit&ection 7.7.30

4.3.13 Although every effort waaken to ensure the consistency, via an ongoing QA process by
the two lithic specialists and by the project team undergakhe cataloguing at one
location, some of the raw material types need to be remsbesd the identifications
standardised, in light of experience gained over the last norvghs In particular, the
material assigned to the limestone, tuff, grey flint, brown flhtt ather categories needs to
be reassessed to confirm their identification. Further work veitl Bk required to order the
lithic material archive for use during analysis and prior to final deposifeation 7.7.2
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4.3.14

4.3.15

4.4

44.1

4.4.2

Potential: the assemblage is one of the most important of its type andodag¢erécovered
nationally, so far, and is certainly of unsurpassed regisigaificance, being the largest
yet recovered in Cumbria by a factor of ten. The compilaticdhetatalogue has formed a
record that will be a valuable resource for future researcled the assessment has
highlighted the great potential of the assemblage for futurerocdsatanalysis, aspects of
this including:

. the 100% recovery of lithics over a continuous and extensive \aheet) allows
work on a large and coherent group of artefacts;

. the use of a range of raw materials, the study of which eanskd to answer
guestions on mobility, distance and contact in the Mesolithic period;

. the number of ‘knapping episodes’, which can be used to expfendr detail of
how the nodules were reduced, what was removed for use and howehey
disposed of;

. there is potential for good survival of use polishes on at Ipast of the

assemblage, indicating that a full programme of microwear sisalyould be a
viable means of understanding how the stone tools were used;

in tandem with microwear analysis, the microlith assemblagaritasnse value in
allowing questions relating to social organisation to be coresidand should
provide an excellent opportunity to understand elements of task organisation;

. there is also very good potential for studying the spatial disiwitbof the lithics in
order to understand the formation of and relationships betvineemany different
occupation deposits.

The further study of the lithic assemblage, if undertakennvittiei context of a wider and
more in-depth analysis of the site stratigraphy, chronologypatakoenvironment, would
certainly enhance the understanding of the site. Work on alltaspfeibe site can draw on
and inform recent archaeological research into the MesaoétidcNeolithic periods in the
wider regional and national settin§€ction 5.2.3-12 making a valuable contribution to
the body of knowledge already provided by sites such as Kinloch, (Rlickham Jones
1990), Mount Sandel (Woodman 1985) and research within the PenHiowar(l-Davis
1996; Spikins 1998; 2000; 2003).

LitHic MicroweaR

Quantification: in order to determine whether lithic microwear would beappropriate
method for the analysis of the lithic assemblage fromngtai West ection 4.3 a
representative sample was sent to the Lithic MicrowesseRrch Laboratory (LMRL) at
Bradford University for assessment. The sample of 60 lithicepi@as selected from six
key contexts and was representative of a range of differemriailatand lithic artefact

types.

Methodology: lithic microwear analysis is the microscopic examinatiorswfface wear
and fracture scars that form along the edges of fine-grained siliceous rsédaetg such as
those of flint and chert. Experimental studies demonstrate rthcroscopic wear and
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4.4.3

4.4.4

4.4.5

4.4.6

4.4.7

fracture-scar characteristics resulting from tool usg wystematically according to the
worked material €g hide, wood, meat, bonetg and according to the applied forces and
motions such as cutting, scraping, and wedging. Understanding thieseles and
relationships permits microwear analysts to suggest pastofidehic artefacts with a
greater degree of precision and accuracy than achieved thmalighce on either
macroscopic attribute analysis or ethnographic analogues of tool fBatlowing
deposition, natural processes also produce systematic wearefeahat may make
inferences about tool use more difficult (Levi-Sala 1986a; 1986b),chat aid in
understanding site formation processes (Donahue 1994; 1998; Donahue amil )04,
Burroniet al 2002).

As well as interpreting how individual tools were usediclithicrowear analysis can
inform on the function of sites or areas at a site, thus elgahh understanding of social
organisation. There are several processes that can reducedbdityaof lithic microwear
analysis. The primary processes causing issues are patirthgomal modification, and
natural surface scratching and chemical erosion, known as posideEd surface
modification (PDSM).

Ridge-width measurement has been used as a general proRg fiegree of PDSM a
lithic assemblage has undergone (Buretral 2002; Donahue and Burroni 2004; Donahue
and Evans 2004; Shackley 1974). The analysis of archaeological and experimegerial
has led Donahue to define an arbitrary total preservationfcptiot of 4.5um (Burroniet

al 2002). Above this value, not all use-wear traces may be presgniebwear traces
preserve differentially, with ‘meat polish’ usually beitige first to succumb to burial
environment modification). Therefore, this measurement lendttiisese as a measure of
functional analysis feasibility. Ten debitage flakes froache contextual unit of interest
were studied to provide a suitably representative sampleh B& these flakes were
selected to have dorsal ridges, as those without cannot be studied.

The flakes were cleaned using standard microwear clearmegdpres. The cleaning
method involved soaking in water (ten minutes), brushing in runwaigr with a soft
bristle brush, soaking in HCI (10%, ten minutes) and soaking in water (ten minutes).

Ridge-width measurements were made by illuminating the dalgat from an angle that
is equally oblique to the ridges' mating surfaces. This illuti@navas provided using a
metallurgical microscope, which also allows an observetudysthe light, reflected back
by this process, under magnification. The width of the lightecefd from the ridge is
directly proportional to the ridge width and this can be measustiy a calibrated
eyepiece graticule. Typically, the ridge on a British ch#ikt flake, when freshly
produced, is under 1um. The microscope used was an Olympus Bld2te@flight
microscope, with a 20x (0.4NA) objective and 10x eyepieces. Tesumaents were
taken from dorsal ridges on each flake to provide that attefah a mean ridge width
value.

Assessment: the patination observed on the pieces was minimal to abakhough
thermal modification had occurred on some of the pi€ldes.results of the assessment of
the debitage samples are presented in Table 6. Those samplesmdasurement of the
dorsal ridge falls within the preservation limit of 4.5um haighly likely to have total
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4.4.8

4.4.9

4.4.10

4411

4.4.12

4.5

45.1

preservation of wear, and have been recorded as ‘Good'. Thosessainpie preservation
is likely to be variable were recorded as ‘Moderate’, tande which are likely to yield no
useful data were recorded as ‘Poor".

Stratigraphic Unit Number of Number of State of preservation
Stratigraphic Lithic Pieces
Groups Assessed

Stabilised land surface 1 10 Poor

Overbank alluvium 2 20 Good

Backwater channel 1 10 Good

Tree throwd0526 1 10 Moderate

Pit 90262 1 10 Moderate

Table 6: Stainton West: lithics assessed for miegw

Potential: the results (Table 6) suggest there is excellent potdntighe use of lithic
microwear analysis at this site. Furthermore, microweaed in parallel with other
methodologies§ections 4.4nd7.7.23, has great potential to enhance and maximise the
interpretation of Stainton West. Indeed, not to undertake mienowauld greatly limit this
interpretation.

However, not all the samples submitted suggest suitabilihewfgarent assemblages for
analysis. The assessment has found that the lithics fromotwbe stratigraphic units
(those where preservation was recorded as ‘Good') have undergan&almamounts of
PDSM and thus microwear produced on these tools is likely to be well preserved.

The two samples from tlwerbank alluviumwere particularly well preserved, which is
fortunate, as this unit contains a very large percentagesaiverall assemblage; is largely
in sity; and covers an extensive part of the grid square ared 4}rig his deposit has the
greatest potential for analysis, for, although well preseryedmaterial in thdackwater
channelmay not certainly ba situ.

Two samples (recorded as ‘Moderate’) from cut featucasle pieces that have rounded
dorsal ridges, suggesting a degree of PDSM. For material ia tivéts, the amount of
information that can be gathered by lithic microwear ysigalwill be limited, although
analysis may still prove useful for certain research questions.

The sample from tlstabilised land surfacevhere preservation is ‘Poor’, has no potential
for further analysis. This is, however, a less extensive raaation of the lithic scatter
sampled in theoverbank alluviuminto an area where the host sediment composition
changes. As such, the failure of this sample does not preoludaduly constrain the
analysis of the other sampled material.

CoARSE StonNE

Quantification: during the course of the excavation at Stainton West, aaméésge of
worked stone was recovered. This comprised 405 pieces in total (Table 7).
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4.5.2

4.5.3

45.4

4.5.5

4.6

4.6.1

Type Number
Flaked cobbles/Regular flakes 72124
Cobble tools 85
Anvils 6
Polissoirsand grinding slabs 5
Flaked Langdale tuff 202
Ground stone 11
Total 405

Table 7: Types of coarse stone artefacts

Assessment: most of the flaked cobbles and the regular, primary flal@a froarse stone
cobbles were found in the palaeochannel. One or two of theseesabkl distinctive tools
with chopper-like edges but, of the rest, most had just one oldakesfremoved. Some of
the tuff flakes retain a water-worn cortex, perhaps indicating a riveonee.

Also from the palaeochannel is a group of related tool tgpeh, as the anvilpolissoirs
grinding slabs and axes. Their spatial relationship suggestatbantimately linked and
possibly demonstrate that axes were produced or at leasidgand polished around the
edges of the channel, which presumably supplied water for grinding.

Some of the hammerstones and pieces of flaked tuff found aleusitet are also likely to
be intricately associated with the processes of axe produttiugh tuff flakes were also
scattered throughout the area of Mesolithic activity. Theiogislip between the flaked
tuff around the Mesolithic site and that from around the pakseowl bears further
examination. The cobble tools are mainly only lightly worn andnlgority are from the
area of the Mesolithic site.

Potential: this material forms an important part of the lithic assewpbdlrecovered from
Stainton West, complementing the large assemblage of woikearid chert. The coarse
stone assemblage may have been used very differently frem dtiger materials, and may
relate to a different suite of activities or period ofiatst Understanding how the coarse
stone was used, and how its use was related to that of nheuk chert, will provide
important information for understanding the site. At analysasefal consideration will
need to be given to the context of the coarse materiabhwiill also require closer
characterisation.

StoNE AXES

Quantification: four stone axes (for a fuller description see Davis and Edm20013)
were recovered by the excavation at Stainton West, in addiicsome fragments of
Langdale tuff, which may have derived from axe maintenanceamufacture, and are
included within the coarse stone assembl&gztion 4.5.1Table 7). All of the axes came
from the palaeochannel; three of ther@325/41, 70413/14 and70353/30) were within the
Earlier Neolithic organic deposi{Section3.3.9, and one {0326/4) came from theé.ater
Neolithic organic deposi{Section 3.3.18 Where alpha-numeric codes are quoted in
brackets after the description of coloeg(live grey (5Y4/1)), these refer to the widely
used Munsell standardf(Munsell Color 2009).
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4.6.2

4.6.3

4.6.4

4.6.5

4.6.6

Assessment: Axe 70326/4: this is a small and largely complete stone axe blade,uriegs
93mm in length, 52mm in width and 29mm in thickness (Platg Macroscopic
inspection suggests that the raw material is some form oseapartzite, and in thin
section the rock is olive grey (5Y4/1). The blade compresesutting edge, which is
effectively symmetrical in both plan and section, witpranounced curve down to each
side. The butt of the piece is also curved and more or less chuHakre is no significant
faceting on either lateral edge, and it is debatable wh#tkerery slight flattening of the
tip of the butt can be regarded as a deliberate facetaytegually be a consequence of
hammering/pecking. The axe may have been made from a sshblecr pebble obtained
locally from the glacial drift and is more likely to halseen made from a glacial erratic
rather than a bespoke quarried block.

Microscopically, the rock is quartz dolerite, which fallshivitthe description for Group
XVIII (Bradley and Edmonds 1993, 41, fig 2.9). This fine-graineddameous rock is
composed mainly of feldspar, augite and magnetite. The maoiburless labradorite
feldspar is fresh, and typically shows twinning, and parddéiding of white, grey or
black, between crossed nicols. In unpolarised light, augiteaaip@s colourless aggregates
and small, well-formed crystals. Between crossed nidbis, augite, which occurs as
broken patches, interstitial grains and long blades, is purplshin in colour, often with
clear twinning. Magnetite forms the main opaque phase, with domariie; both minerals
are black and opaque. Although generally in very small quantijjeartz is widely
distributed.

Axe 70325/41: this broken stone axe blade measures 65mm in length, 48mmtmand is
24mm in thickness (Plate 11). Macroscopically, in thictisa, the rock is dark greenish
yellow (10Y6/6).The piece possesses effective symmetry in both sectioplandthough
there is a slightly more pronounced curve down and away fromutiieg edge on one
principal face. Though medium-grained, and thus not conducive to feelflaking, the
raw material does possess the property of conchoidal fractideneed on both principal
faces and on the cutting edge, where two small scarsoasastent with the kinds of
damage that blades often sustained during use. Flake sca@sp be seen emanating
from either lateral edge, some of them with partiathosthed edges consistent with their
having been struck prior to the grinding of the blade surfBice.simplest explanation for
this is that the blade was roughed out by flaking before beingngr down in the
realisation of the final form.

Microscopically, this is a medium-grained, ungrouped volcaticleock, which contains
more silica and chlorite, and less epidote, than is norrfallyd in rock from debitage and
exposures adjacent to extraction sites around the Langdale (RikBsavis pers obs.
Rosettes of chlorite needles are characteristic of this eotdature relatively uncommon,
although not absent, in thin sections from the Group VI roclants pers oby, from
around the Langdale Pikes (Edmonds 2004). Although the petrology does tobtthea
published description for Group Védq Keiller et al 1941; Woolley 1989), it is very likely
that, with further work, this rock can be matched to attrop or debitage within the
geographical area of the axe-production sites.

Axe 70403/14: this is a small and largely complete stone axe blade, whicimacroscopic
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grounds, is likely to be Group VI (Bradley and Edmonds 1993, 412.6y It measures
126mm in length, 30mm in width and is 66mm in thickness (PlateM#&groscopically, in
thin section, the rock is a pale olive (10Y6/2). The blade hanadistinctive form, the
cutting edge being characterised by a very shallow curve, wieleverall form of the
blade is tapered down to a more or less pointed butt. Facetprgsent to a very limited
extent on the butt, and on both lateral edges. However, thislagvely irregular in
character, and this, and other characteristics, magatedthat the blade has sustained a
certain amount of reworking over the course of its activelligeed, the axe morphology
suggests a resharpened butt-end of a larger axe.

Microscopically, the rock falls well within the ranige Group VI g Keiller et al 1941,
Woolley 1989), being a fine-grained epidotised tuff of andesitic coriosirhe matrix
consists mainly of a turbid isotropic material, which corgapidote grains and microliths
of feldspar. Random scatters of irregularly shaped graifslagpar and cryptocrystalline
silica, and more rarely sphene, may occur; they are moshoaiy associated with highly
corroded feldspar fragments and pseudomorphs, possibly after pyroxene.

Axe 70353/30: this is a complete stone axe blade, which, on macroscopic groundslyigdik
be Group VI (Bradley and Edmonds 1993, 41, fig 2.9). It measures 188nhemgth,
63mm in width and is 34mm in thickness (Plate 9). Macrosedipian thin section, the
rock is a light olive grey (5Y6/1) with faint planar bedding/lne®, and randomly
distributed, >0.5mm in diameter, opaque patches in a homogeneairs ifia¢ form of
the blade places it within the category of ‘Cumbrian Cléibst defined by Clare Fell (Fell
1964). Like other examples, this highly distinctive blade hasoélgrcharacterised by
almost parallel sides near the cutting edge and a pronounceting/a@iswards the butt.
The ‘finish’ on the blade is very fine; grinding and polishingxensive enough to have
removed almost all traces of the flaking that charactetisedprior roughing-out of the
blade. The cutting edge is ground to a very fine and shallow curdgy@ssesses a slight
asymmetry in plan. The tapered end of the cutting edge apgpdanscate the pronounced
side facet on the blade and is also associated wittaat two small flake scars, both or
which have been ground down to varying degrees, and these pattggest a measure of
reworking.

Microscopically, this is an epidotised tuff with typiGabup VI characteristicef Keiller

et al 1941; Woolley 1989). The fine-grained, intermediate matrix is conapoSminerals
with low interference colours, and consists mainly of angolaub-angular clasts of rock
fragments with some plagioclase microliths. Small patcbiedlue-green pleochroic
amphibole are distributed randomly. Epidote rims are formednar some opaque mineral
grains, and within larger aggregates; it also occurs asetkscrystals in the matrix or very
thin veinlets. Some aggregates contain silica laths, edlye¢chose associated with
pyrrhotite.

Potential: together, this is a small, but very significant, group of @e&sfragments. In
raw material terms, these axes reflect the workingafestrom within the classic Group
VI range, together with other stone, which also outcrops inaine general area, and one
piece which may have been derived from a secondary depdsbiesk four axes really do
form a group, then this variety in the use of stone and sooragsvell be worth pursuing
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further. Certainly, part of the interest that has been sliothese axes stems from the fact
that they have been recovered in secure and datable coatektpossess significant
artefactual associations. Both of these factors aravaatrare in Cumbria. While they
have been treated here as a group, this is something that memddto be demonstrated
rather than assumed, particularly given the wide chronolotaogje represented by other
materials recovered from the site. Further comparaivalysis can also be conducted,
identifying specific parallels on both morphological and petrological grounds.

OcHRE

Quantification: in total, 604 pieces of ochre were recovered from a ranfeatires and
deposits at Stainton West. All of this material was regdefrom the gridded area adjacent
to the palaeochannel, but within this area it had a wide distribution.

Assessment: the ochre mainly occurs as small, pea-sized, rounded lumpesftofesl
material and there are also chunks of harder haematitewAafrger lumps survive, and
some of these retain visible striations from use. Intriguiniglypne instance, a narrow
blade has been knapped from the ochre. Preliminary considerafitims distribution of
the ochre suggest that there is some pattern to this, thetHarger pieces of material
seemingly clustering around the edges of the main worked lithic scatter.

Potential: taphonomic questions regarding the survival of ochre on wet(agaadicated

by the alluvium) need to be addressed before the assemblage can be interrogated, Howeve
there is clear evidence that the prehistoric inhabitante weing ochre, and it should be
possible to identify specific activity areas on site througker analysis of wear traces and

its spatial distribution.

Resibue AnaLysis oF ARROWHEAD HAFTING M ATERIAL

Quantification: a leaf-shaped arrowhead0g03/0015; Plate 12) was retrieved from the
Earlier Neolithic organic deposiwithin the palaeochannel. Upon lifting, it was observed
that a black organic material was still adhering to the prakiend of the arrowhead. It
was therefore wrapped in aluminium foil and stored in aigerfator. At the earliest
opportunity, it was sent to Bradford University for analysis.

Methodology: a small ¢ 1-2 milligrams) sample of the organic material was remowad fr
the arrowhead with a clean scalpel blade. The samptetraasferred into a pre-cleaned
glass vial and covered with 2mdf solvent (a 2/1 v/v ratio of analytical-grade
dichloromethane and methanol) and left to stand for 48 hours.sdimple was then
ultrasonicated for 15 minutes and the solvent transferred adiagteur pipette to a clean
vial. The solvent was then evaporated under a gentle stream of nitrogen.

Prior to Gas Chromatography-Mass Spectrometry (GC-MS$athple was derivatised to
improve chromatographic performance BSTFA N,@
bis(trimethylsilyl)trifluoroacetamide); 1% TMCS (trimethylonbsilane) was added to the
sample and it was heated at 60°C for 15 minutes.
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Analysis was carried out on an Agilent 7890A Series GC, conntecte 5975C Inert XL
mass selective detector. The GC was fitted with d@legdi injector and helium was used as
the carrier gas. The column was inserted directly ite® ion source of the mass
spectrometer. The ionisation energy was 70eV and spectra ob@amed by scanning
betweenm/z 50 and 800. The column used was an Agilent DB5-ms 15m by 2.5mm by
2.5um column. The oven temperature was programmed to be isothatB@rC for two
minutes, followed by a rise of 10°C per minute up to 340°C, and an iswthkold for ten
minutes.

The organic material was also assayed for radiocarbaow giiposes, although it proved
impossible to obtain a date. The sample has been archived lest dating should piiblee poss
in the future.

Assessment: study of the total ion current (TIC) chromatogram of theethylsilylated
solvent extract of the sample revealed the presence ofrhdiatulone and lupeol, which
confirms a birch bark origin. The remaining components areactaistic of thermal
degradation, although these components can also form during butidinB& converted
into lupa-2,20(29)-dien-28-ol by dehydration and lupeol is convertedlupa-2,20(29)-
diene. Long-chain dicarboxylic and hydroxy-fatty acids are presetiwnabundance,
including o-hydroxydocosanoic acid amgdo-docosandioic acid. These derive from the
thermal breakdown of suberin, a biopolyester present in birch bark.

The association of betulin, together with other relateergahoids, is considered to be
characteristic of birch bark. In addition to these, sevethér triterpenoids are often
associated with birch bark tar following the heating of th& baproduce the tar, and any
alteration caused by subsequent degradation mechanisms (Avelirigieomd1998; Regert

et al 1998; Urem-Kotsowt al 2002; Regeret al 2003). Birch bark is easily removed from
the tree, and tar is produced when the bark is heatewite than 300°C. Further work is
needed to ascertain whether other sources of wood and barkecased to produce

effective adhesive substances. Pine resin and heatedopidgwoducts (tar or pitch) are
well known, but the chemistry of these substances is well stodel and they are entirely
different from the molecules identified here (Pollard and Heron 2008, 235-69).

The use of birch bark to produce a tar appears to have been knovet least the Middle
Palaeolithic period onwards, with many occurrences now reportdte Mesolithic and
Neolithic periods. Birch bark tar has been identified oneaf-$haped arrowhead of
Neolithic date from The Sweet Track (Aveling 1998). Furtherkbactime, solidified
pieces of birch bark tar bearing imprints of the stone tootsveooden hafts have been
recovered from the Palaeolithic period in Germany (GrinB8AR; Kolleret al 2001).
The key point of interest is the apparent preference for deiberanufacture of birch
bark tar, since such material cannot be collected or si@dealirectly from a tree (unlike,
for example, pine resin). Rolls of birch bark must be cacind then subjected to
heating in the absence of oxygen to temperatures of arountC 300 more. This
apparently deliberate selection and preparation of cagawurces over others (birch bark
tar over pine products) is repeated throughout later Europearstprghieg Regertet al
2003). Whilst systematic comparative surveys are lacking opliysical properties of
resin, heated wood and bark products, as well as of biturheitecand preference were
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being expressed. Yet, even if there were data of this natilney, factors are likely to have
come into play. The ability to transform natural materi@isch as wood or bark) into
discrete organic substances, then subject to myriad uses (hadftogs and weapons just
happens to be the most visibly persistent context that surviveg)tedauld have had a
dramatic impact on those who made these products in prehigteeying and Heron

1999).

Potential: the results of the assessment are of interest for sttefachrstudies and the
interpretation of the Stainton West site. There is no potefatiafurther analysis of the
organic material, as the research aim — to identifyctimaposition of this substance — has
been achieved at assessment. The results will be included in the final report.

PreHisTORIC POTTERY

Quantification: a limited amount of prehistoric pottery was recoveredcev $herds might
date to the Earlier Neolithic period, and there is GroovadeVéf Later Neolithic date, as
well as Bronze Age-style pottery. The 66 sherds of Neolithic potegmesent a minimum
of three to four vessels and include 53 sherds of Grooved War¢heahaour large sherds
of Bronze Age pottery represent a minimum of two vessels.

Assessment: the Grooved Ware (Plate 14) came fromHaglier Neolithic organic deposit
in the palaeochannel within Bay E. However, the latenesshef Later Neolithic
radiocarbon date, retrieved from an organic accretion adhéoirtbe pottery $ection
4.29, in relation to other, generally Earlier Neolithiatels from this deposit, probably
suggests that the pottery had been placed within a pitddabden cut down from a higher
level within the channel (although such a pit was not detectedgdaxcavation). The
other sherds of Neolithic pottery within the channel also clname the Earlier Neolithic
organic deposit with the exception of three sherds found in close associatiibnan
alluvial deposit 70120; not shown on plan) and a sherd from st@bilised land surface
(Grid Square 129; Fig 12).

The putative Earlier Neolithic pottery is undecorated and tdtepered with quartz grits,
which were frequently highly calcined. The Grooved Ware ceramiess intensively
filled, using a range of softer grits, which may have derivech a stream bed, and some
of the sherds have been decorated with incised horizan&d. IThe Neolithic material
comes from large open jars or tubs, whilst the Bronze Agergpthe majority of which
was from pit 100026 (Section 3.3.18 in the northern part of the site, derives from
medium-sized jars. The Bronze Age pottery resembles thaitiNe pottery, being
undecorated and characterised by numerous variously sized sedimentary gsartz grit

Potential: although the assemblage is small, it is of some significaasewell-dated

Neolithic and Bronze Age pottery is generally rare in tlggore and even more so from
stratified deposits and settlement features (Hodgson amoh&mnd 2007, 49). The Stainton
West material, therefore, offers a rare possibilityattd significantly to the body of
knowledge for the region. There is potential for lipid analgéithe material, which may
establish what the vessels once contained. Most of the cenamstable, although

somewhat friable. The lack of diagnostic or larger pieces sugip@stsonservation is not
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justified.

Romano-BriTisH PoTTERY

Quantification: the Romano-British pottery amounted to 22 sherds in tdta. gossible
that most of these sherds were the fragmented remains of a single vessel.

Assessment: the sherds were in a hard-fired slightly gritty reducedteywand it was the
only vessel of this type from the whole of the road schemfeNOrth 2011a). The vessel
imitated a Black-burnished ware jar form, with the base of the vesseshedniand, above
this, an irregular, lightly incised lattice. Nothing rematosindicate the rim form. The
slightly obtuse lattice probably places the vessel in¢aersd century AD or later (Gillam
1976).

The largest fragment of this jar (ten joining sherds) was theoverbank alluviunwithin

Grid Square 314, with isolated sherds from the same depitisih \&djacent Grid Squares

315 and 316 (Fig 14). If not part of the same vessel, most of the remainder of the fragments
from the site are from an effectively identical vesselvessels; these were distributed
within a silty subsoil 90182), possibly a remnant agricultural soil sealed by the deposit
making up a post-medieval trackway. Only two fragments frois latter scatter differ
slightly, being a base and a body fragment in a fabric manenigcent of Black-burnished

ware category 1 (Farrar 1977).

Potential: the Romano-British pottery collected from Stainton West has veryditiential

for further analysis. The spot-dating undertaken for this assegswill contribute to the
overall dating of various elements of the project, but no furtifsreraent of this will be
required. Perhaps the greatest contribution made by the pdteéhe provision of a
terminus ante queifior the formation of the deposits within the grid square area.

M ebievaL aND Post-MebievaL PoTtTery

Quantification: in total, three fragments of medieval pottery and twé&kwgments of post-
medieval or recent pottery were recovered. None of these ke earlier than the
nineteenth century in date.

Assessment: two of the medieval sherds, both from ditch/dr@dd72 (not shown on plan),
within the grid square area, were in a White gritty wé&ee retains a thin yellow-green
glaze, perhaps suggesting that it was from a jug. Both are sidadbaaded, and may have
derived from an agricultural soil before inclusion in thelitA white rim sherd was also
retrieved from theolluvium(Grid Square 809; Fig 14).

All the sherds of post-medieval or recent pottery arewvehatsmall, abraded, and on
occasion frost-spalled, suggesting that they reached theirdiae¢ of deposition as a
result of midden spreading or night-soiling. Three of the fragm@mm the stabilised
land surfaceand theoverbank alluvium are extremely smallc(3mm in maximum
dimension). The remainder of the group either came from landsdoa a silty subsoil
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(90182; not shown on plan) and comprised black-glazed redwares, brammewsire,
creamware, and white earthenwares, none of which is likdbe tearlier than the very late
eighteenth century in date. One land drain also produced a &iaghaent of unglazed
white porcelain (perhaps Parian ware, developed in 1846 (Sa9&8e¢ 217)) from a cast
sculpture. All that remains is a single well-modelled fingiea scale of about half life-size.
Undoubtedly a relatively expensive object when produced, it giviesef glimpse of the
type of household from which the material originated.

4.11.4 Potential: the medieval, post-medieval and recent pottery has no potémtidlirther
analysis. The spot-dating undertaken for this assessmentanmittibute to the overall
dating of various elements of the site, but no further refinement of this will beed@quir

4.12 Beaps

4.12.1 Quantification: seven beads were recovered from the sieved samplesieAlh dair to
good condition, and, with the exception of one stone example, are complete.

4.12.2 Assessment: it seems quite likely that an irregular stone bead, éffdgta perforated
pebble, from thetabilised land surfac€Grid Square 360; Fig 12), is of Mesolithic date. It
can be broadly paralleled amongst Early Mesolithic examptesn Nab Head,
Pembrokeshire (Tolan-Smith 2008, 146), but is not identical. Shedels of Early
Mesolithic date are known from elsewhere in the North &, for instance, Howard-
Davis 1996), but early stone beads are rare. A second stoneappadgntly much more
finely manufactured, is from theolluvium (Grid Square 979; Fig 14), and appears to be a
small perforated cylinder in a highly crystalline pink sto@inoidal limestones are
known in the locality, and it is not impossible that the bleasl been made from a single
disc-shaped segment of such a fossil. The use of crinoid assbeads can be traced back
to the Pleistocene (Bednarik 2005) and would thus not be out of iplac®esolithic or
later context.

4.12.3 There were, in addition, two small and irregular glass anbelds in brownish-yellow
and greenish glass (from, respectively, tiverbank alluvium(Grid Square 371; Fig 14)
and thebackwater channg|Grid Square 363; Fig 12). Both are listed by Guido (1978, 66;
types iiib and iib) and are long-lived types, originating in ltite Iron Age (first century
BC), but persisting throughout the Roman period and beyond, intsixtiecentury AD
(ibid).

4.12.4 1t is likely that the remaining three beads (smalikotzylindrical ‘seed’ beads from tree
throw 90522 (Section 3.3.2band thebasal sands and grave(&rid Square 100; Fig 13),
and a small red globular bead with an opaque white centretifidstabilised land surface
(Grid Square 336; Fig 12)) are all of recent date. The dntetk examples can still be
seen in use today, and the distinctive red bead can befigterats a ‘white-heart’ or
‘Cournaline d’Aleppo’-type trade bead, often made on Murano (Verace) probably
developed in the second quarter of the nineteenth century éB&@i2009). Although such
beads were widely used as trade beads in Africa and Rardrica, they are also present
in Britain, and, in this case, can be closely parallefed,example, with beads from
necklaces seen in nineteenth-century burials excavated aaredimitive Methodist
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Church, Darwen, in Lancashire (OA North 2011b).

Potential: there is little further potential for analysis of the beadseoént date. The Iron
Age/Romano-British beads are of some general interestasmdurther indicators of
activity in this area at the time. The stone beads are gdyob&learlier prehistoric origin
and, therefore, comprise rare finds providing an important insigbtthis aspect of the
materiality of the period; they will thus merit further study.

ALterepD Woob

Quantification: 162 pieces of worked wood were recorded in detail, and théogaéa
stored in the project archive. These include artefacts, woodwgpudkebris, timber and
trimmed roundwood (Table 8). The artefacts are few (fibel}, are very sophisticated,
exhibiting advanced woodworking techniques. There were also 48spafadebris from
woodworking and 11 pieces of timber and timber debris. The bulk ofmakerial,
however, is roundwood, much of it coppiced. Some of the material exblagsic stone-
axe cutting techniques and characteristics recorded elsevber Neolithic assemblages
(eg Etton, Cambridgeshire (Taylor 1998a)). A few have been gnaweddweise one of
which also exhibits scratch marks, possibly produced by biosan Ursus arcto} or
Eurasian lynxI{ynx lyny.

Artefacts | Debris | Roundwood | Worked roundwood| Timber and Other
. . Beaver
timber debris
5 40 16 79 11 8 3

Table 8: Altered wood by category

Assessment: the scoring scale developed by the Humber Wetlands Project (\'doadtet

al 1995, table 15.1) has been used to assess the assemblage. Thencecali is based
primarily on examination of the surface of the wood and the infsomavhich was
recorded from that examination. The condition score reflectshe@heach type of analysis
might be profitably applied, but is not intended as a recommendatidarious analyses
or treatment. A score of 5 would mean that all or any ofpileeesses detailed, from
museum conservation to species identification, might be worth agpigithe material. A
score of 0, on the other hand, would mean that very little alateo survived. A score of 4-
5, which much of this material scores (Table 9), mearigiieamaterial would stand up to
most forms of analysis but might not be suitable for museum conservation.
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Museum Technological | Woodland Dendrochronology| Species Number of
conservation | analysis Management identification |specimens

5 + + + + + 6

4 + + + + 39

3 +/- + + + 86

2 +/- +/- +/- + 24

1 - +/- 1

0 - 0

Table 9: Relative condition of the altered wood

A proportion of the material is poor (2-3), generally due torveatesion. Most of the
material in category 3 is borderline 3-4, and some of it may already have beenateigrior
when it became waterlogged. The condition of six specimens is not noted in the archive.

The most striking artefacts from the site are the tdents. In general, their shape
resembles that of a modern culinary fork, with three paralleigsii-sided tines, but above
the tines there is a well-marked ‘step’, the purpose othvis not obvious. One of the
tridents is almost complete, having all three tines, albeit Immken in two pieces (75498
and 75499; Plate 7). The other example (75482; Plate 6) is brokénpmWt one tine
surviving. The almost complete example is over 2m long, withaddc 175mm wide;
the length from the step to the bladecidm. Comparable objects have been found in
Neolithic contexts elsewhere, with two from Ehenside Tagg an Cumbria (Darbishire
1873), and another two found in Co Armargh in Ireland (Wilde 1857).

The third object identified as an artefact is 75706 (Plaiéh®) was made in a similar way
to the tridents, by carving down a piece of split timber,itoistmore likely to have been a
paddle, although it has broken at the point where the handle he@rpand to form the
flattened blade of the paddle.

The final artefact (75826) is also a carved dowel, but memdesi with a slot or nock in
one end. There are no obvious parallels for the last two eetaut a literature search
may be productive.

Following illustration and recording of key pieces, thefacts and certain other pieces
chosen as representative of the assemblage as a wholeswaretted to the York
Archaeological Trust, where they have been conserved. The recatige technique
required a two-stage PEG (polyethylene glycol) wax impregngtioness using wax at
concentrations of 15% PEG 200 and 20% PEG 4000. The wood was thensednm a
5% solution of PEG 200 and the concentration increased until thieedldevel was
reached. PEG additions were made at three to four weekly intervals to avaptealf the
wood structure. Biocide was added to the treatment tarddtece microbial activity. After
wax impregnation, the wood was freeze-dried to remove anyimgmgavater. Once dry,
the excess surface wax was removed using a hot air blower and absorbent paper towel

Potential: as the wood is so well preserved, from the time it was eted\he potential
for data retrieval was considered very high, and this has ¢griovée the case. Worked
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Neolithic wood is not common, and a large assemblage such sagstliven more
uncommon. Wooden artefacts, although often very beautiful, maypootuce little, or
limited, data, though. If they are well finished, for exampbere will be few clues as to
tools used and methods of fabrication. The debris from woodworking, coppiciran the
other hand, will produce more information about raw materials, woddgiwgptechniques,
exploitation of resources and so on. The assemblage is, tlggrefoboth regional and
national importance, and the tridents, being exceptionakkyaad unique in terms of their
preservation, are finds of extraordinary significance. Further icdenagion of the
assemblage, situating it within its wider research context, is giv@adtion 7.16

ANMAL Bone

Quantification: in total, 28 fragments of animal bone or NISP (Number ofviddal
Specimens), weighing in the region of 459, were recovered. Thess bame from the
Earlier Neolithic organic depositand the Later Neolithic organic deposit in the
palaeochannel, and tlwerbank alluviumand stabilised land surfacén the grid square
area Bections3.3 Table 10).

Species Palaeochannel Grid square area Total
Medium mammal 6 6
Unidentified mammal 19 3 22
Total NISP 25 3 28

Table 10:Species by depositional group or feature

Assessment: the animal bone was rapidly scanned to identify the spgresent, the
condition of the bone, and to assess its potential for furtieysis. All of this material is
in a very poor condition, being highly fragmented; typically only idgweight; and
calcined (burnt white). It is highly likely that any unbubdne deposited at the site has
been lost to the archaeological record due to diagenetiti§paal) attritional processes.
It is, however, perhaps surprising that, if significant quigstiof animal bone had been
disposed of in the palaeochannel or the alluvium, no loose westh recovered, these
being more resistant to post-depositional degradation.

Potential: the animal bone has no potential for further analysis beyonigfanfention of
its presence in these deposits. Calcined bone can be sudaldiocarbon dating, but
there is unlikely to be sufficient quantities present here to achieve a date.

INSECTS

Quantification: the insect faunas came from a series of samples ta#enthe various
sections in the bays within the palaeochannel, from six of #ia stratigraphic units, as
well as a range of other channel depossisction 3.3Table 11). Careful consideration was
given to this selection to ensure that it included depasithe same location as samples
assessed for waterlogged plant remains (WFHSctjon 4.1}, pollen Section 4.1
foraminifera/ostracodsSection 4.2Pand diatomsSection 4.2), and also where there was
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good association with cultural material. In total, 52 samplese assessed for insect
remains. Of these, 11 produced none, 11 were poorly preserve80arohtained well-
preserved samples. In the main, this diverse and ri@ctirfauna is distributed fairly
evenly across the various bays sampled. In terms of depth d®wvsettion, often the
lowest samples, directly above the gravels in the lowest pattse channels, produced
rather eroded and poor samples. The same is often true ofainfaten the very top of the

various channels.

Bays
I 0] vV IXIW (XIY | Z

Mesolithic organic deposit -

Mesolithic/Neolithic alluvium P

Earlier Neolithic organic deposit -

Earlier Neolithic alluvium -

U |V |0 || 0|
uv|UT|UO|w| > |Y

Later Neolithic alluvium -
Later Neolithic organic deposit - - - - -
Polissoirpit 70129 - P - - - - - - -
Deposit70345 - - - =] - - - - -
Deposit70121 P - - - - - -
Deposit70395 - - - -
Deposit70398 - - - -
Deposit70062 A - - - - - - - - -

Table 11: Presence (P) and absence (A) of insadtsei samples assessed from the palaeochannel

P
P - - - - -

4.15.2 Methodology: the samples were processed using the standard method dhgéotetion
outlined in Kenwardet al (1980), and the system for ‘scanning’ faunas, as outlined by
Kenward et al (1985), was followed. The detailed results of the assessanenstored
within the project archive. The taxonomy follows that of Lut887) for the Coleoptera
(beetles). It was hoped that an assessment of the insaihsefrom these samples would
provide information on whether insects were present, whdtlesetwere of interpretative
value, and whether they could be used to suggest the naturenwditérgal deposited in the
palaeochannel. Regarding the assessment, identifications ofn$kets present are
provisional. In addition, many of the taxa present would be identifieh to species level
during a full analysis, producing more detailed information. Asult, these faunas
should be regarded as incomplete and possibly biased.

4.15.3 Assessment. the majority of the insect fauna recovered were Coleoffteratles) and
Tricoptera (caddis flies). The majority were well presdnand produced faunas of
moderate to large size. A few faunas were so rich thaas not possible to sort all of the
material in the time allocated. The insect faunas recovaedenerally similar across all

of the sections and bays sampled.

4.15.4 There is strong evidence for slow-flowing or stagnant wates.iJlsiearly represented by
the Hydraena Ochthebiusand Limnebius species of water beetle, recovered in large
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numbers from all of the material sampled. These taxa aneatigrassociated with a range
of slow-flowing or still waters (Hansen 1987). The range of ‘diviregetles’ recovered,

including various species @fgabusand Hydroporus,also represents similar conditions.
Again, these taxa are normally associated with pools of-Bmwng or stagnant water

(Nilsson and Holmen 1995).

Surprisingly, given the clear evidence for slow or stagnant e@téitions, there are very
few indicators for stands of waterside vegetation, such as reeashes. These plants host
a range of beetles that are directly associated witt,tlsech as the chrysomelid ‘reed
beetles’, which are usually a dominant part of the insectas associated with this type of
water conditions, but this is not the case at Stainton Wéss. may suggest that the
channel was relatively clear of such vegetation during theogbenf time when these
deposits were accumulating. The only indications for the presdneaterside vegetation
come from Bay |, where a few individuals of tNetaris weevil were recovered. Species
from this genus are usually associated VBlkiceria (reed sweet-grasses). There is also a
suggestion from several samples that some areas of the chaybkave contained stands
of water-dropworts, water-parsley and cowbane (Apiaceae), whitihe favoured food
plant of certairHydrophassapecies an&rasocuris phellandriiThere also appear to have
been patches of duckweebe(mnaspp), as this is the food plant of the small weeuvil,
Tanysphyrus lemnae

In terms of terrestrial taxa, the majority are diyess$sociated with woodland and trees.
This includes a diverse range of species that are assowifitedecaying timber and trees,
which are common in all of the samples examined. Typical atolis for dead wood are
several of the elaterid ‘click beetles’, suchGerylon spp,Melasis buprestoidesand the
various species of Anobibae, Tenebrionidae, Cerambychidae, and Seoldmavered.
There is also clear evidence for the presence of considemablents of tree leaf, fruits
and nuts. This is clearly suggested by the recovery of a nuofbewrevils that are
associated only with tree leaf. This includes various spefithe ‘leaf rollersRhynchites,
and the ‘leaf minersRhynchaenuand RhamphusSpecies from these genera, associated
both with dead wood and tree leaf, are all particulanhgisi@e indicators for host plant(s),
often being associated with a single species of tree (Koch 1992).

There is also a consistent presence of a range of beatlesd usually associated with
grazing and grassland. This is most clearly suggested by the rmuafibedividuals of the
Aphodiusand Geotrupes‘dung beetles’ recovered. Species of this genus are normally
associated with dung lying in open pasture (Jessop 1986).

Potential: the assessment has shown that the palaeochannel depositstah Stast have
produced relatively large, diverse and interpretable inseatal. They clearly have the
potential to aid an understanding of the water conditions and lgelasaociated with the
channel both in the Mesolithic and the Neolithic periods. Theembeetles $ection
4.15.9, if the range is fully identified, have the potential to predumnsiderable
information on the exact nature of water conditions associaidthe palaeochannel,
since these taxa are all very sensitive indicators of santitions. The terrestrial beetles
(Sections 4.15.6)Awill be particularly informative as to the structure of theest and its
species composition at Stainton West, and will also estalhether or not domestic
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animals or wild animals, such as deer, grazed near the channel.

4.15.9 Nationally, there are few insect faunas that are Lasoliktec in date, and there are no
other Mesolithic or Neolithic insect faunas on the west sidéhe Pennines. There is,
therefore, a particularly striking gap in our understandingaofidcape and woodland
development in both periods in this part of the country that therralafrom Stainton West
can address, establishing this site's importance at bethi@al and national level. Even
though the insect faunas are essentially similar acrossattieus bays, they are diverse
enough to mean that more than one location merits study. Ih B@tasamples have
potential for further analysis (Table 12). The analysis of thectsswill need to be carried
out in conjunction with the pollerSgction 4.1pand plant macrofossil analysiS€ctions

4.16and4.17).

Bay Number of Samples for Analysis
A 1
B 5
D 4
F 2
I 2
@) 4
\Y 2

XIwW 4

XY 2

z 4

Table 12: Insect samples recommended for analysixip

4.16 WaterLoccep Woob

4.16.1 Quantification: species identifications were carried out on some 726 wooglsartaken
from the palaeochannel. Of these, 157 came fronvigelithic organic deposi94 came
from the Earlier Neolithic organic deposiand 253 from thd.ater Neolithic organic
deposit The identifications were made, primarily, to identify tlamge of woodland taxa
growing at the site and to identify any changes in the conpo%f the woodland over
time. In addition, all altered/worked pieces were examinadentify any trends in species
selection and utilisation. Species identifications wes® agdrovisionally correlated with
wood type,ie whether the pieces were small roundwood, trunk wood or root wood, to
assess the data’s potential for providing information on likely taphonomy.

4.16.2 Methodology: in accordance with the advice of the English Heritage ReliBoi@nce
Advisor, an on-site programme of systematic sampling wasedaotit, which involved the
random selection of a representative amount of wood from egcim ltize palaeochannel.
Suspected altered or worked pieces were retained, andeshfoplspecies identification
back at the OA North offices.
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4.16.3 |Initially, a transverse section of each piece of wood okasrved using a Leica MZ6
binocular microscope at up to x40 magnification, in order to deteritsigellular make-up
(ie ring, semi-ring, or diffuse porous wood). Many of the better-pvesepieces of oak
(Quercussp), with its distinct auxiliary rays, could be identifiat this stage. However, if
the transverse section was not clear, or if the wood wa®aigtthen small radial and
tangential sections were mounted on a slide in water, sealed with a cover slip,emddbs
under transmitted light using an Olympus BH-2 microscope at xg@0 magnification.
Identifications were aided with the use of standard eefeg texts (Schweingruber 1990;
Hather 2000), and comparison with reference slides held at OA NorthaXdr@omic level
of identification varied according to taxa. Fragments idextibsPrunussp (blackthorn-
type in text) include sloe/blackthorn, wild plum, wild cheayd bird cherry. Maloideae,
which includes hawthorn, whitebeam, apple and pear, is referred to as hawthorn-type.

4.16.4 Assessment: Twe Rewative Asunpance oF Woop Taxa: the relative abundance of different wood
taxa varied in each of the three major stratigraphic uRits 17; Section 2.4 within the
palaeochannel. In order to present a true representation ohdleral’ wood in the
channel, and to minimise biases in sampling selection, propsrivere calculated by
excluding any altered pieces of wood or oak wood sampled dofetiendrochronological
assessment (a percentage of the dendrochronological samplealswasampled for
identification of species as part of the overall samplinghowt On this basis, the relative
abundance of wood taxa from tivesolithic organic depositvas calculated using 131
species identifications (ignoring 15 altered pieces and 1llypdendrochronological
samples). TheEarlier Neolithic organic depositwas calculated using 222 species
identifications (ignoring 56 altered pieces and 16 dendrochronologacaples), and the
Later Neolithic organic deposivas calculated using 234 species identifications (ignoring
18 altered pieces and one dendrochronological sample). Eight woaiksspeere
identified, two of which, birch Betulg and willow/poplar §alix/Populuy, were not
present in théesolithic organic deposifThe remaining six, aldeA(nus glutinosy hazel
(Corylus avellang hawthorn-type, blackthorn-type, oak and elvinfusg, were present in
all the stratigraphic units, although a clear difference in relative gagesnis apparent.

4.16.5 TheMesolithic organic deposis clearly dominated by hazel wood, with abundant elm and
oak (Fig 17). Alder is fairly poorly represented, althoughisitlikely that this layer
developed prior to the alder rise in Britain, since pollerde&we suggests a major
northerly and westerly expansion of alder took place from about B@({Tallantire
1992), and the radiocarbon dates from khesolithic organic deposiare, on the whole,
earlier than thisQection 4.2h The relatively high proportion of hawthorn/blackthorn-type
in the Mesolithic organic deposiis quite surprising and suggests some of the woodland
bordering the channel was open and scrubby.

4.16.6 The relative percentages of the wood taxa ifcé#nker Neolithic organic depositFig 17)
show a shift to almost equal proportions of hazel, alder and l#nmdrease in alder being
mirrored by a decrease in oak. Birch and willow/poplar acended for the first time, and
the relative abundance of scrubby taxa decreases, with #raasing at fairly low levels.
The dominant wood type in tHeater Neolithic organic deposit clearly alder (Fig 17).
Oak is still well represented, but the relative percentafjetm and hazel appear to have
decreased. This apparent decline in elm is significant aamd reflect trends recognised
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4.16.7

4.16.8

4.16.9

4.17

417.1

4.17.2

nationally, present evidence suggesting this happened widely in Britaiadyet 4300 BC
andc 3300 BC (Parkeet al 2002). Dutch EIm Disease is considered to be one of the most
likely explanations for the decline of elm during this periothalgh both climatic change
and human activities may have also played a gad)(

Tre Acterep/Workep Woop: 0ak was the preferred wood for the altered (and burnt) pieces
from all the stratigraphic units in the palaeochannel. Hazel was also wedditduring the
development of thé.ater Neolithic organic depositout only two pieces (of 56) were
identified as alder, which is surprising, given the higlcgetage of alder wood identified
from this deposit.

Woop Seecies ano Woop Tyee: preliminary evidence suggests that there may be some
correlation between species and wood typérunk wood, roundwood or root wood. It is
possible that the trunk wood from thesolithic organic depositonsists largely of oak,
which is slightly at odds with the relative percentages of ¢ggxeerally, as this deposit was
dominated by hazel wood. In addition, it appears that root woowsly confined to the
Later Neolithic organic deposiand is dominated by alder.

Potential: the waterlogged wood recovered from the palaeochannel xtiasnely well
preserved and preliminary analyses have identified changes iarttposition of the wood
over time. The deposits are likely to span two of the magydhand chronological zones
in Britain, the alder rise and the elm decline. Therefangortant information, regarding
these phenomena in north-west Britain, may potentially beevetti through analysis, by
studying the waterlogged wood, alongside the other available eviderggeeiatly the
pollen data. Additionally, the waterlogged wood from the g®vides a unique
opportunity for the study of prehistoric human interaction witls #gmvironment. The
current data suggest that oak and hazel may have been delibsedécted for crafting,
even though other woods were seemingly more plentiful.

WaTerLoGGED PLanT REmaAINS

Quantification: 73 bulk environmental samples were assessed for waterlogged plant
remains (WPR) from deposits in the palaeochannel. Of theseef® also assessed for
invertebrate remainsSgction 4.1p Careful consideration was given to this selection to
ensure that it included deposits at the same location as samples assesskh f@guodion

4.19, ostracods/foraminiferaSgection 4.2p and diatoms Section 4.2}, and also where
there was good association with cultural material. ThixBefeacted on the advice of the
English Heritage Science Advisors for the North West (Sakil8ass) and Hadrian's Wall
(Jacqui Huntley).

Methodology: in accordance with the advice of the English Heritagerfsel Advisors, an
on-site programme of systematic sampling of all securely if&tatcontexts was
implemented to eliminate the biases inherent in a strdiaggd on judgement alone, and
to ensure that significant contexts were more reliably idedtiiVhere dating by artefacts
was insecure and/or where dating was likely to be a signifissue for the interpretation
of the site, samples were also taken to allow the ussciehtific methods, such as
radiocarbon dating.
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4.17.3 In accordance with accepted professional guidelines (EH 20@R), 40-litre samples
were taken, or the entire contents of contexts, when the velomtiese were less than
this. However, because of the highly organic nature of the ehétis, only ten litres of
each sample were processed. The flots were collected3@®@m mesh, air-dried and
examined under a binocular microscope. The contents of each fldtearebidues, such as
seeds, catkins, buds, wood, charcoal and amorphous plant remaingjuartiéed. The
presence of modern contaminants, such as roots, insect eggs amd seedts, was noted
and a catalogue prepared and stored in the site databagetallmmber of seeds in each
sample was quantified on a scale of 1-5, where 1 is raré endbundant (more than 100
items). All other remains were recorded on a scale of WH&re 1 is present and 3 is
abundant. One litre sub-samples were wet sieved throughea sésieves (2mm, 500um
and 250um mesh diameter) and the residues have beendetahdéor future analysis.
Following the initial assessment, the remaining part ofrele samples in which some
charcoal was recorded was processed. Plant nomenclature follow{12a¢).

4.17.4 Assessment. WPR were recorded in all 73 samples assessed, withletheds of
preservation being good in 28 samples and moderate in 14 saifipdesesults of the
assessment are presented by major stratigraphicSaation 2.4Table 13). The remaining
31 samples had poor survival, although two of these, fronMtsolithic organic deposit
in Bay V, had good insect survival. No charred plant remaiRRjQvere recorded in any
of the samples, except for small amounts of char@edt{on 4.18
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Stratigraphic Unit WPR

Mesolithic organic deposit Alder, apple/whitebeam, birch, blackthorn/chergg@ood, hazel,
brambles, elderberry, herb seeds including dogfsung wood
sorrel, wood-rush, chickweed, hemp-nettle, netdeheal, spurge,
grasses, plantain, sheep's bit sorrel and comnroal Souttercups,
speedwell, mint, gipsywort, marsh marigold, sedges, water
plantain. Matrix includes bark, buds, leaf fragnsemboss
fragments, roundwood, wood and wormcasts.

Mesolithic/Neolithic alluvium | Alder, blackthorn/cherry, catkins, hazel, herb sdedluding wood
sorrel, fumitory, hemp-nettle, nettles, heathettdyaups, and
sedges. Matrix includes bark, buds, monocotyle@omains, moss
fragments and roundwood.

Earlier Neolithic organic deposit Alder, apple/whitebeam, blackthorn/cherry, dogwduaizel,
brambles, herb seeds including wood sorrel, nippievstitchwort,
buttercups, meadowsweet and sedges. Matrix incloads buds,
moss fragments, roundwood and wood.

Earlier Neolithic alluvium Alder, blackthorn/cherry, elder, hazel, bramblessphseeds
including spurge, buttercups and sedges. Matrikdes bark, buds,
moss fragments, roundwood and wood fragments.

Later Neolithic organic deposit | Alder, apple/whitebeam, elder, blackthorn/cheragzdi, brambles,
herb seeds including wood sorrel, pale persicaparge, hemp-
nettle, nettles, selfheal, common sorrel, buttescampsywort,
rushes, and sedges, some with utricles. Matriugtes bark, buds,
moss fragments, roundwood and wood.

Later Neolithic alluvium Alder, brambles, elder, hazel, herb seeds inclugalg persicaria,
nettles, buttercups, and violets. Matrix includaskbbuds,
roundwood and wood.

Deposit70395 Alder, brambles, blackthorn/cherry wood fragmeittee hazel,
herb seeds including spurge, nettle and butterddpsix includes
bark.

Deposit70398 Alder, blackthorn/cherry, elder, hazel, brambleshlseeds

including hemp-nettle, grasses, buttercups andeseddatrix
includes bark and wood fragments.

Deposit70345 Hazel, brambles, but no alder, herb seeds includimgd sorrel,
nettles and sedges. Matrix includes bark, budssrfragments, and
roundwood.

Deposit70121 Hazel, brambles, herb seeds including pale peiaijcgyurge,
nettles, and sedges. Matrix includes bark, budssifragments and
roundwood.

Deposit70062 A little hazel, brambles, herb seeds including gpubuttercups,
violets, and sedges. Matrix includes bark, eartimvegg cases,
fungal sclerotia, and moss fragments.

Table 13: WPR identified during the assessment flamajor stratigraphic units within the
palaeochannel. Plants are ordered in broad ecolabgroupings

4.17.5 Seeds of woody plants were recorded in all samples edss@able 13), with hazel
(Corylusavellana)nuts or nut fragments being the most common, recorded in 65 of the 73
samples. AlderAlnus glutinosg seeds were less frequent, occurring in 27 samples, and
was more common in the uppermost deposits. Other woody taxaidealcl
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4.17.6

4.17.7

4.17.8

blackthorn/cherry Rrunug, apple/whitebeamMalugSorbug, elder Gambucus nigha
brambles Rubus fruticosuagg) and dogwoodJpornus sanguinéa but there was no elm
(Ulmusg, although both elm pollen and wood have been identified fromaitdeSeveral of
the herbs recorded are also found in woodland situations, susioaak sorrel Oxalis
acetoselly, which was identified in 20 samples, but was more comimadime lower levels
within the channel, and dog's mercuMefcurialis perenniy that was only within the
Mesolithic organic deposit

Aquatics and plants of wet ground were not present in adlatnples and were, perhaps
surprisingly, absent from many of the samples from the chaBeelges Carex, often
found on wet ground (Stace 1997), were identified in 37 sampléger @lants, for
example, water plantairAlismasp) and gipsywortL{ycopus europaelisfound growing
today on wet ground or in shallow watébid), were more frequent in the upper levels,
especially within Bays D and F, although marsh marigGlatha palustri$ and gipsywort
were found in théviesolithic organic deposivithin Bay X. The matrices of many of the
samples were very rich in buds from woody taxa, bark, woodmfeats (including
roundwood) and moss (bryophyte) remains.

The WPR assessment suggests that material often enberedhdannel from the
surrounding land. The absence of large numbers of remains from glant®oday are
found growing in shallow water or on wet ground, except in the uppsrdeposits, may
mean that the palaeochannel was largely clear of vegetation, althdughdnalysis of the
moss remains could revise this interpretation.

Potential: overall, the assemblage of WPR from the palaeochannel has g@mtigddor
further analysis. Six of the major stratigraphic un&edtion 2.4 have produced material
suitable for further analysis (Table 14), only Hesal sands and gravessd theoverbank
alluvium, respectively at the earliest and latest part of the sequdailing to produce
viable material. Several other deposits from the channelpatshiced material worthy of
further study, and the analysis of these vegetative remaihgnedtly contribute to an
understanding of the local environment.
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4.17.9

4.18

4.18.1

4.18.2

4.18.3

Bays

A B D F I O |V | X z
Mesolithic organic deposit - G M| M G G
Mesolithic/Neolithic alluvium - G M G G -
Earlier Neolithic organic deposit G G M| M G
Earlier Neolithic alluvium - M - G M -
Later Neolithic organic deposit | - G G M G -
Later Neolithic alluvium - - G
Deposit70395 - - - - G
Deposit70398 - - - - G
Deposit70345 - - - G
Deposit70121 G
Deposit70062 G

Table 14: Relative potential of stratigraphic unitghin palaeochannel bays. G=good, M=moderate

The WPR from other Mesolithic and Early Neolithic sisesh as Star Carr, in Yorkshire,
and Williamson's Moss, on the West Cumbrian coast, has yalgen ignored or not
widely publicised (Hall and Huntley 2007, 23). This makes the arsabfghe WPR from

Stainton West extremely important, both regionally and natipriltie integrated analysis
of the WPR, CPR, charcoal, pollen, wood, insect remainssaihanicromorphology has
the potential to provide a very detailed picture of the lecalironment contemporary with
the known Mesolithic and Neolithic activity.

CHARRED PLANT REMAINS AND CHARCOAL

Quantification: 271 bulk palaeoenvironmental samples were assessed fordcipéard
remains (CPR) and charcoal. Of these, 191 sampled featudepasits were in the grid
square areaSgction 3.3.20Fig 3), the remainder (80) coming from the burnt mounds,
layers and features adjacent to the palaeocha8geti¢n 3.3.17:8ig 3).

Methodology: in accordance with the advice of the English Heritageri®el Advisors for
the North West (Sue Stallibrass) and Hadrian's Wall (Jat¢tuntley), an on-site
programme of systematic sampling of all securely steatiiontexts was implemented to
eliminate the biases inherent in a strategy based on judgerosmat, and to ensure that
significant contexts were more reliably identified. Wherenggby artefacts was insecure
and/or where dating was likely to be a significant issuethe interpretation of the site,
samples were also taken to allow the use of scientific methods, such as bafi@ztimg.

To comply with accepted professional guidelines (EH 2002), bullikrel@amples were
taken, or the entirety of deposits, if these were less bymelthan this, and were
processed using a modified Siraf-type flotation tank. Givenrtiportance of the Stainton
West site, 100% of each sample was processed. The flots e¥eated on a 300um mesh,
air-dried and examined under a binocular microscope. Any rabtili retained in the
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4.18.4

4.18.5

4.18.6

4.18.7

residue was also extracted and assessed. The contemishdiat, such as cereal grains,
cereal chaff, weed seeds and molluscs, were quantifiedhsamaterial such as coal, heat-
affected vesicular material (HAVM), bone, mortar, ancaggc building material (CBM).
The presence of modern contaminants, such as roots, insedretjgsodern seeds, was
noted and a catalogue prepared. The charred remains were igdamnifa scale of 1-4,
where 1 is rare (one to five items); 2 is frequent (leas 60 items); 3 is common (51-100
items); and 4 is abundant (greater than 100 items). In addif@mncoal fragments larger
than 2mm, hand-picked from tlwe270,000 litres of deposit sieved for artefacts from the
grid squares, were rapidly scanned for their suitability for further analysiziog.

Any charcoal fragments within the bulk samples were quant#retl provisionally
identified where possible. In particular, for the purpose ofignog suitable material for
dating, the presence of any short-lived wood species, su&inas glutinosa (alder),
Corylusavellana(hazel) orBetulasp (birch) (diffuse porous wood), was noted, as was the
presence of other charred material, such as Poaceae (gragg) stems or tuber
fragments. Charcoal fragments identifiedPasnussp (blackthorn-type in the text) include
sloe/blackthorn, wild plum, wild cherry and bird cherry. giments identified as
Maloideae, which includes hawthorn, whitebeam, apple and igegiven as hawthorn-
type in the text.

Assessment: Grio Souare Area: 30 of the samples from the grid square a&ec{ion 3.3.20-

6; Figs 12-14) produced CPR, mostly in the form of the occasidmalred bud and
charred weed seeds. Several samples from the majos leyére arealbasal sands and
gravels overbank alluviunandcolluvium did, however, contain one or two charred cereal
grains of, mainlyHordeum vulgarébarley) and/oAvenasp (oat).

A large oval pit90262) and a smaller pit90163) both contained a mixed assemblage of
AlnudCorylus and Quercussp (oak) charcoal and were securely dated, by radiocarbon
assay, to the Mesolithic perio&dction 4.2b Several features were radiocarbon-dated to
the Earlier Neolithic period, including two possible tree thed90508) and ©0522; Fig

12) and a sample from tretabilised land surfac€Sections 3.3.22nd 4.25. Although
none of these produced CPR, all three contained frequent chikegraents, dominated
by Alnus glutinosé&Corylus avellangalder/hazel). Two hearth80217 and90434; Fig 13)
were radiocarbon-dated to the Middle to Late Bronze Age,canthined predominantly
oak charcoal. Other features with rare to common charcokid& possible tree throws
90526 and90448 (Fig 13), which were dominated fyuercuscharcoal; a spread of burnt
stones 90396; Fig 13), associated witAlnugCorylus and other diffuse porous wood; a
small pit ©0163; Fig 13), which contained frequertinugCorylus and Quercus sp
fragments; and a possible tree thrd@0522; Fig 12), which contained a mixed charcoal
assemblage, includinglnugCorylus and diffuse porous wood. Many samples sieved to
>2mm for finds-retrieval purposes from the features on theceeakso contained charcoal
fragments suitable for providing radiocarbon dates. Much othiaecoal appeared to be
AlnugCorylus diffuse porous-type wood, Quercussp.

Of the major layers of deposit within the grid square @eetion 3.3.20Fig 3), only the
overbank alluviuntontained appreciable amounts of CPR and charcoal togeth@P ke
comprising rare to frequertiordeum vulgaregrains, Prunus sp stone fragments and
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4.18.8

4.18.9

charred weed seeds, accompanied by com@aercussp charcoal fragments. Bulk
samples for palaeoenvironmental material taken from tadbilised land surface
colluvium andbackwater channelvere assessed and, although devoid of CPR, contained
abundant charcoal fragments, dominatedlmudCoryluswood, with smaller amounts of
Fraxinus excelsiofash) andPrunussp. Many of the samples from these layers contained
charcoal fragments suitable for providing radiocarbon datesh nofidt being Alnus
glutinosaor Corylus avellanaThe >2mm sieved residue from thalslised land surface
overbank alluviumand thecolluviumcontained commoAlnugdCorylusand/orQuercussp
charcoal fragments, and thevewbank alluviumalso contained rare possible Fabaceae
(broom/gorse) wood charcoal. The presence of Fabaceae woodysm e@te may be of
interest, given its association with open ground or heathland (Stace 1997).

THe BurRnT Mounps anp OTHER FeaTUREs ApsacenT To THE Pataeochannel @ 56 bulk samples, taken from
the burnt mounds and features directly associated with ttgsution 3.3.17Fig 3),
contained very few CPR. Abundant well-preserved charod@n fragments larger than
10mm in size, was, however, present. Most samples were denohirat Alnus
glutinosdCorylus avellana with few Prunus sp, Fraxinus exelsiorand Quercus sp
fragments. However, the samples from Burnt Mound 1 appearde tdominated by
Quercussp.

Alnus glutinos&Corylus avellanacharcoal from Burnt Mound 3 and its associated trough
provided Early Bronze Age radiocarbon datgsdtion 4.2b However,Prunussp charcoal
from Burnt Mound 5 $ections 3.3.18nd4.25 Fig 10) was dated by radiocarbon assay to
approximately 1000 years earlier, demonstrating that sinttasity had been taking place

in this locality over a prolonged duration.

4.18.10 Four samples taken from ring gulR0031 (Section 3.3.18Fig 11) were dominated by

Alnus glutinosé&Corylus avellanaoundwood. A hearthl00020) within the ring gully, and
another {00016) nearby, contained mixed assemblages of diffuse porous wood, including
Alnus glutinos&Corylus avellanaand Maloideae roundwood. In contrast to the other
features from this area, nearby 100048 appeared to contain an assemblage dominated by
Quercussp.

4.18.11 Tre Paacochanner © Sediment sieved to >2mm for finds retrieval from kihesolithic organic

depositcontained frequent charcoal dominatedWgnus sp (elm),Quercussp andAlnus
glutinosdCorylus avellana and, in addition, contained two semi-charred pieces. Sieved
material greater than 2mm from tl@rly Neolithic organic deposiand Late Neolithic
organic depositcontained abundant charcoal, dominated Hogixinus excelsigrAlnus
glutinosdCorylus avellana Prunus sp, Maloideae, and possibRhamnus catharticus
(common buckthorn). The differences in the assemblages rfiagtr@ change in woody
taxa growing at the site, the latter suggestive of much w@ee conditions with scrubby
areas or hedgerow.

4.18.12 Potential: given the rarity of palaeobotanical assemblages of this lolatie regionally and

nationally (Hall and Huntley 2007), the material from Staind¢est is very important, and
has demonstrable potential for further CPR and/or charcoal edlyse sample from the
overbank alluviumcontained cereal grains, blackthorn-type stone fragments, aad w
seeds, which would be worthy of further analysis and dating. Cgnagas from two other
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samples from th@verbank alluviumone sample from theasal sands and graveland
one sample from thecolluvium could be dated by radiocarbon assay if required.
Additionally, three samples from theverbank alluvium four from thestabilisedland
surface and one each from thieackwater channeblnd colluvium contained charcoal
worthy of further analysis, as did pi#262 and 90163, tree throws90508, 90522 and
90526, pit 90448, hearths90217 and 90434, and a spread of burnt stone30396).
Radiocarbon assay of these layers/features would help toniteteprehistoric woodland
type and possible resource use.

4.18.13 Fifteen samples from the burnt mounds and associated featlwdsrg Burnt Mounds 2

and 5, and tree throw0406 (beneath Burnt Mound 1, as shown on Figurevidjld be
worthy of charcoal analyses, in order to determine any diifesein the woodland taxa
growing and being utilised on site. Similarly, charcoaleagsages from ring gully
100031, hearths100016 and 100020, and pit100047, along with the three charcoal-rich
samples from the palaeochannélegolithic organic deposit should be analysed to
highlight any differences in the available woodland resource awee. tit will be
interesting to see if any changes in local wood types idehfiifeen the pollen, WPR and
wood from Stainton West are also reflected in the charcoal assemblages.

4.18.14 In addition to the material retrieved from bulk palaemenmental samples, many of the

4.19

4.19.1

4.19.2

4.19.3

samples sieved for the retrieval of finds produced suitabterrabfor radiocarbon dating.
In some cases, this material provides additional informatitimatospecifically sampled for
palaeoenvironmental remains, and data from both sources hawecbewined and
integrated in the project archive.

PoLLEN

Quantification: in total, 174 sub-samples from 42 monolith samples were seskdsr
pollen and non-pollen palynomorphs. The samples were taken framga of different
locations across the site, principally focusing on, potewntitde most promising deposits,
those within a palaeochannel, but also including archaeologedlires and deposits
adjacent to the channel. Careful consideration was givemgselection to ensure that it
included deposits at the same location as samples astasse@cts Section 4.15 WPR
(Section 4.1y, foraminifera/ostracodsSection 4.2Pand diatomsection 4.2}, and also
where there was good association with cultural material.

Within the channel, monoliths were selected from sevdfalatit locations to ensure that
a stratigraphically representative sample was retrievaduating for any lateral variation
in the channel sequence and sampling the full sequence of defpogesl8-21). This
meant that certain key deposits were sampled in more than lcmaion, and,
consequentially, it was possible to determine any significanerdiites in the pollen
assemblages and gauge the potential for correlation betwegiotsc The ultimate aim of
this was to identify a more closely targeted sample falysis. As part of the sub-
sampling process, the lithologies of all samples were dedcabd recorded. These data
and the raw pollen counts are stored within the CNDR site database.

Methodology: volumetric sub-samples were taken from the 174 samples, anthblets
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4.19.4

4.19.5

4.19.6

4.19.7

containing a known number otfycopodium spores were added so that pollen
concentrations could be calculated (Stockmarr 1971). The eamgre prepared using a
standard chemical procedure (method B of Berglund and Ralskavitaz®wa 1986),
using HCI, NaOH, sieving, HF, and Erdtman’s acetolysisietnove carbonates, humic
acids, particles >170um, silicates, and cellulose, respéctiThe samples were then
stained with safranin, dehydrated in tertiary butyl alcohol, tedresidues mounted in
2000cs silicone oil. Slides were examined at a magnification of x4@nbgqually spaced
traverses across at least two slides to reduce the pos#dies of differential dispersal on
the slides (Brooks and Thomas 1967) or 100 total land pollen ane@sspBollen
identification was made following the keys of Mocaee al (1991), Faegri and lversen
(1989), and a small modern reference collection. Andersen (1%®¥oMlowed for the
identification of cereal grains; plant nomenclature follows&td997). The preservation
of the pollen was noted and an assessment was made of thaabdbe further analysis.
Charcoal particles greater than 5um were recorded alglafP1993). Fungal spore
identification and interpretation followed van Geel (1978) and Blacldoed(2010).

Assessment: more than 60% of the sub-samples proved productive for pollen. The
assessment of these demonstrates that the vegetation athabenpalaeochannel is likely

to have largely comprised woodland, showing a tree pollen succession from hazel, oak, and
elm-dominated communities to alder-dominated woodland. The uppesfghe sequence

in the palaeochannel suggests a potential transition from a wdangstape to a more
open, possibly cultivated environment.

Pollen assessment results are presented chronologicatlydiag to the sequence of
deposition, beginning with the bays at the northern end of the charogregsing to those

at its southern end, and thence to the burnt mounds and other features and deposits adjacent
to it (Fig 5).

Bar O: 30 sub-samples were taken from five monoliths (Figs 51&pdof which 22 proved
productive for pollen. Pollen assemblages appear to indicatnsition from a wooded
environment to an open, cultivated landscape, since the oktlistents are th&arlier
Neolithic organic deposiand Mesolithic/Neolithic alluvium present in sample 70526,
where woodland assemblages are indicated. Hazel, elm and eathearmain tree
components, although small amounts of alder are also presenthén samples, for
example 70507, alder/hazel woodlands are initially dominant, but, péential openings
within the woodlands may be interpreted from the pollen gro@radually followed by
wetter plant communities and finally, rich herb communities sample 70507, the
transition from woodland to wetter plant communities has bagiocarbon-datedSection
4.295: the woodland is of Neolithic age and the wetter open landsisapf the Bronze
Age.

Small amounts of microcharcoal were found throughout all the esagdessed, although

a greater amount was present in a moderate-poorly productive pallesample from the
overbank alluviumn monolith 70512. The fungal spokeetzschmaria deustéK deusta

is present in sub-samples from Bay O, for example, fraerEdrlier Neolithic organic
depositand theNeolithic/Mesolithic alluviumn monolith 70526. The presencekofleusta

is important, as this taxon is associated with dead or decaying wood, and has been recorded
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around the Mesolithic/Neolithic transition (EIm Decline; Ineesal 2006).

4.19.8 Bavs V ano B: Bay V underlay Bay B, and three of the monolith samplssssed in V
continued up the profile into B: 71155 is continued as 70222; 71158 as #02RB31160
as 70227 (Figs 5 and 19). Within Bay V, 11 sub-samples froee thtonoliths were
assessed for pollen and seven were found to be productive. Tihe assemblages in
sample 71158 reveal a woodland flora (dominantly hazel, withaodkelm); radiocarbon
dating of sediments at 0.32-0.33nMgsolithic organic depogit showed that they
accumulated during the Late Mesolithic peri@e¢tion 4.2p The fungal spor& deustais
found sporadically, in small numbers, for example, in sample 72M66olithic organic
deposit

4.19.9 From across the width of the channel in Bay B, samples 70219, 70225, and 70227
were assessed for pollen (Figs 5 and 19). Twenty-three polesasnples yielded 16 sub
samples productive for pollen. The most productive samples weogered from the
centre of the Bay, from 70222 and 70225, where the greatest organimmwdation was
found. Pollen assemblages are dominated by tree pollen, withich there is some
evidence for change. Older forest communities were dominatedobylus (hazel) and
Ulmus (elm) pollen, which were replaced gradually Alnus (alder) tree pollen. The
transition within the tree pollen suggests a profile potentigdnning a Late Mesolithic to
Neolithic time period. Radiocarbon datingection 4.2b of the top [ater Neolithic
alluvium) and bottomEarlier Neolithic organic depogsitof the deposit sequence in sample
70222 supports this interpretation (although the dating presentlyiatentlith the
chronological ascription of the stratigraphy as it staBéstion 4.25.)6

4.19.10 Five further sub-samples from monolith 70228, also in Bay Beglthrough deposits
within a pit (/0129) containing goolissoir (Sections 3.3.12nd4.5.3 Figs 5 and 9), were
assessed for pollen and three proved productive. All three saglded similar pollen
assemblages, with tree pollen being dominant (especiaky, ddt hazel, oak, birch and
elm were also present). Of interest is the presengeastes (Cereal-type and@Glyceria
type) and herbs associated with clearance, for examialetago lanceolata

4.19.11 Types of fungal spores associated with woodland have been fquoittinsamples from
Bay B. Of particular importance is the identification Kfdeusta which is present, for
example, in theearlier Neolithic organic depositwhere it occursn samples 70222 and
70219. Microcharcoal has also been found in some samples, for example, 70227.

4.19.12 Bavs X/W ano D: Bay X/W underlay Bay D; monolith samples 71167 and 7116%n>8W
respectively continued as samples 70246 and 70240 in Bay D (Big$ 20). Four pollen
sub-samples were assessed from the Bay X/W monoliths hpdoaed productive for
pollen. They yielded tree pollen assemblages dominated l&y &iad elm, with some oak
and alder, suggesting a possible Late Mesolithic age. Rad@taating $ection 4.2bof
the basal organic deposiMésolithic organic depogitin sample 71169 confirms this
interpretation.

4.19.13 Pollen assessment of 22 sub-samples from five monoliths (70230, 70240, 702565,
and 70296) from Bay D (Figs 5 and 20) yielded 18 sub-samples praalmtigollen. The
samples at the bay margins, 70230 and 70258, indicate forest aggssideninated by

For the use of Birse Civils Ltd © OA North: November 2011



Stainton West (Parcel 27 North) CNDR — Post-excavation Assessment 64

hazel and alder, potentially relatively younger assemblages than seenatiths from the
middle of the bay. Evidence for the Mesolithic/Neolithiagiéion in the middle of the bay
may be present in sample 70246, which contains changes in tlea pomposition,
possibly indicative of the EIm Decline. Relatively frequielm is present in the lower sub-
samples but it has been replaced by dominantly alder and paliesh at the top of the
section. This pattern is repeated in sample 70240, suggeginopable Mesolithic pollen
assemblage at the base of the sample and a Neolithic age w@iptloé this sample.
Radiocarbon determination$Séction 4.2p from the upper and lower deposits in the
sequence represented within sample 70R4s0lithic organic deposandLater Neolithic
alluvium) are consistent with this interpretation.

4.19.14 A wooden trident (74598/745%ections 3.3.2nd4.13.9, found in this area, continued
into the northern baulk of Bay D. Four productive pollen sub-sawpdze retrieved from
monolith sample 70296, which was placed through the deposits ¢t dsggociation with
the trident. The two lower sub-samples, from Halier Neolithic organic depositeveal
woodland assemblages, characterised by common elm pollen. dhgpsr sub-samples,
from the Later Neolithic organic deposityielded rich mixed woodland assemblages,
comprising, dominantly, alder and hazel with a little oakis Thay suggest that the lower
samples (beneath the position of the trident) are pre-Eatiri2 in age and those above it
are post-Elm Decline. Sapwood from the trident and a sedisample (from the upper
part of theEarlier Neolithic organic depogsitfrom as close to the position of the trident as
can be determined, were both radiocarbon-dated to the Negiighiod Section 4.2h
which agrees with the post-EIm Decline interpretation.

4.19.15 The fungal spor& deustais present in sub-samples from Bay D, for example, the
Mesolithic/Neolithic alluviumand theEarlier Neolithic organic depositwithin sample
70230. Microcharcoal has also been found in the same sub-samples.

4.19.16 Bavs X/Y ano F: Bay X/Y underlay Bay F; monolith samples 71173, 71175 and 711B&yin
X/Y respectively continued as 70250, 70252 and 70253 in Bay F (Figd 213. In Bay
XY, 14 pollen sub-samples were assessed from five monoliths samdn proved
productive for pollen. The recovery was best in sample 71175, wdfiolws a tree
assemblage dominated by hazel/oak and elm inMileeolithic organic depositThe
character of the assemblage suggests a Late Mesolghicwich is consistent with a
radiocarbon dateSgction 4.2bfrom theMesolithic organic depositThe fungal spor&
deustais present in th&lesolithic organic deposiwithin sample 71173; microcharcoal is
recorded sporadically throughout the samples assessed.

4.19.17 In Bay F, 20 sub-samples were assessed for pollen froomémaliths (70250, 70252,
70254 and 70256; Figs 5 and 21), of which 17 proved productive. The geardaist for
the samples from the middle of the bay, for example 70254, td gmentially older
woodland assemblages than seen at the margins of the Bay. [ldre pofiles suggest
that, potentially, the Mesolithic/Neolithic transition may tepresented in 70254. The
deepest pollen sub-sample (from Mesolithic/Neolithic alluviumrecords hazel, oak and
elm pollen, and the topmost sampleatier Neolithic organic depogitrecords abundant
alder pollen. Radiocarbon dates from samples 70254 and 70256 suppontettpretation
(Section 4.2b Monolith samples from the channel margins indicate a postalée
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woodland succession. Of particular interest isaberbank alluviunmin samples 70252 and
70256, which show alder woods with a strong herb community, perhaps indicdiivestf

clearance or the development of fen carr by the palaeoch@nrailiocarbon date from
this sediment shows it accumulated in the Early Bronze 8getion 4.2h

4.19.18 Evidence for the presence Kfdeustain Bay F is found in theMesolithic/Neolithic
alluvium in samples 70254 and 70256. Although generally present in small rumber
throughout, charcoal values are also higher in this deposit.

4.19.19 Two sub-samples were assessed from monolith sample 7018@, ¢awking pit 70155;
Fig 11) on the western bank of the palaeochannel, adjacerdytd-.BOne, from deposit
70157, proved productive for pollen, indicating alder/hazel woodland swghificant open
spaces and evidence for cultivation. Significant counts for miaroohl were obtained
from both samples assessed, suggesting some burning was taking place locally.

4.19.20 Burnt Mounos: these features were located adjacent to the palaeochannegth its east
and west banks. Thirteen sub-samples were assessed fan frolke four monoliths
(70235, 70329, 70348 and 70462), each taken through pits associated withrrihe
mounds $ection 3.3.17Fig 5). Pollen recovery was variable, with five produetsub-
samples, one sub-sample showing moderate recovery and the regthgobest recovery,
from samples 70329 and 70235 (both from Burnt Mourf8ettion 3.3.1)/ indicates alder
woodland with open grassy areas and possible evidence for catiivBticrocharcoal is
present in small amounts within most of the assessed sub-say@engle radiocarbon
date from sample 70463¢ction 4.2bindicates a Neolithic age but probably does not date
the use of the feature.

4.19.21 Oversank ALLuviom : @ single monolith sample, 70022 (Fig 5), was assesseddepasits of
overbank alluvium extending east from the palaeochannel, at its southernmiesit ex
within the site. Although some pollen was recovered, none o$ubhesamples contained
sufficient pollen to provide other than a sketchy indicationvegetation. The most
productive sub-sample contained occasional pollen of grasses and saudes,small
variety of herbs. The poor assemblage suggests an open enviroathenthtan a wooded
one, which agrees with the evidence from the upper part ahtenel deposits, in Bay O
at the north end of the site.

4.19.22 Grip Square Area: the area to the east of the palaeochannel was sampted wiseries of
grid squares. The deposits there comprised a variety of allsediments. Twenty-seven
pollen sub-samples from seven monoliths (90080, 90093, 90159, 90204, 90285, 90361 and
90364; Fig 13) yielded 12 productive samples. The assemblagesdae ®© each other
and show a change from older alder/hazel-dominated woodland to anagseenblage
with common grasses and herbs, indicative of possible cultivated open areas.

4.19.23 Potential: the Stainton West pollen sequence presents a rare opportanégghance
significantly the understanding of the environment and how thisaggth through
prehistory, as a result of climate change and, possiblyahuagency. It will provide the
evidence for detailed palaeoenvironmental reconstructions of theerend composition
of Mesolithic and Neolithic landscapes. Such a study will beetpntconsistent with the
stated aims of thdRegional Research Agend®&rennand 2007) and is, therefore, of
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regional importance.

4.19.24 More than 60% of the sub-samples are suitable for full aalyduding examples from

early and later parts of the palaeochannel sequence; sspitiagted with a burnt mound,;
and a pit containing polissoir cut into the edge of the channel within Bay B (Table 15).
The assessment has confirmed the presence of organic sedimmedtgtipe for
palynomorphs, ranging in age from at least the Late Mesolithideolithic and Bronze
Age, and potentially later. There is potential to idenfégtors such as a demise in
woodland vegetation and an increase in grasses and herbstasisedia clearance and/or
changing climatic conditions. Indications for the EIm Decline potentially present in
several of the samples assessed, and, importantly, it maodstble to connect this
directly to evidence for human activity.

Bay O Bays V Polissoir | Bays X/W |Bays X/Y and|Burnt
and B pit 70129 |and D F Mound 4

Basal sands and gravels P P - - P -
Mesolithic organic - G - G G -
deposit

Mesolithic/Neolithic P M - G G -
alluvium

Earlier Neolithic organic G G - G G -
deposit

Earlier Neolithic G G - G G -
alluvium

Later Neolithic organic G G - - G -
deposit

Later Neolithic alluvium G G - G -
Overbank alluvium G G - G G -
Other deposits - - G - - G

G=good, M=moderate and P=poor

Table 15: Location of the sampled deposits witleptidl for pollen analysis

4.19.25 Targeted pollen analysis, including counts for microscopicadiail range of herb taxa

4.20

4.20.1

and non-pollen palynomorphs (fungal spores), and accompanied by spadibcarbon

dating of sediments will greatly contribute to the interpretaof Stainton West and the
environment of the River Eden valley. High-resolution pollen amalysll enable the

identification of any breaks in sedimentation or any potemhii@ius present within the
sequences analysed. Specific recommendations for a targetpte Sampollen analysis
are given irSection 7.22

ForamINIFERA AND OsTRACODS

Quantification: in total, 42 sub-samples from monolith samples were askesse
microfossils (foraminifera and ostracods). Of these, 29 sssmmame from the
palaeochannel, and a further 13 samples from the adjacent gadesarea. Careful
consideration was given to this selection to ensure thatliided deposits at the same
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location as samples assessed for inseSection 4.15 WPR Gection 4.1) pollen
(Section 4.1pand diatomsSection 4.2}

4.20.2 Methodology: each sample, having been weighed, was broken up by handnnatib
pieces, put into a ceramic bowl and thoroughly dried. A spoonfsbdiim carbonate was
added (to help removal of the clay fraction), boiling wates \waured over it and the
sample was left to soak for several hours or over-night. Afbaking, it was washed
through a 75um sieve with hot water, the residue being dechatédinto the bowl to be
dried again in the oven. After final drying, the samples wened in small labelled plastic
bags and later examined for their microfaunal content under a binocular microscope.

4.20.3 Assessment: the results of the microfossil survey were extremely disappgi. However,
some ecological conclusions can be drawn, the evidence pointirag texclusively
freshwater environment. It is true, only seven of the 42 soiples contained cladocerans
(freshwater water-fleas) and/or freshwater ostracodshbse relate to both the Mesolithic
and Early Neolithic phases of the palaeochanBeti{jon 3.3Mesolithic organic deposit,
Mesolithic/Neolithic alluvium, Earlier Neolithic organic deposihd Earlier Neolithic
alluvium).

4.20.4 There is clearly something about the environment of depositioinrbugh subsequent
diagenesis) that has prejudiced the preservation of calcanmonate. No calcareous
ostracods, foraminifera, molluscs, or even earthworm granwdes fwund. Even the few
definite ostracods that did occur (belonging to one spe€gpris ophtalmica were
represented only by their organic templates. This is probablyndeari to the organic-rich
(and hence reducing) nature of much of the deposits, but it could also be due to the geology
underlying the siteSection 1.3.8

4.20.5 The ostracodCypris ophtalmicaadds a little to understanding the ecology and the
palaeochannel regime at the time. It is extremely tolerhatwide range of environmental
factors (Meisch 2000). It lives in permanent and temporgagnant and flowing waters,
both in small and large streams, and it seems partiguialigérant of waters containing
much leaf and decaying plant litter. It also occurs imigneimbers in waters enriched in
iron and in acid water (pH <5).

4.20.6 Tidal rivers have distinctive and well-known foraminiferadl @stracod faunas (Meisch
2000). Allowing for a possible loss of ostracods due to decaltiic (leaching and/or
diagenesis), then agglutinating foraminifera, which make thah from mineral grains
which they cement to an organic template, would surely bergrdste water had been
brackish or salt-marsh occurred at any stage of the sediesgquence. In spite of a
diligent search in every sample for these foraminiferaintjs’, a time-consuming and
difficult task in often organic-rich samples, none was fouratafinifera never inhabit
freshwater, thus albeit on negative evidence, this againspoirin exclusively non-marine
environment throughout the life of the palaeochannel.

4.20.7 Whereas the sediments of both the earlier and later pbfafies palaeochannel were
represented by clean pinky-buff silty-sands or sands, whichaappendicate derivation
from the local Triassic bedrock, the deposits found in the ggithre excavations were
rather different. There is much more iron mineral (probalotyonite), as well as
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concretionary and tube-like masses formed around plant sgemdsrootlets (their
impressions can easily be seen under the microscope). Thegeaar€andy (Ashtoet al
2005, 16) calls, respectively, rhizoconcretions and rhizoliths, taeyg reflect (when
associated with a freshwater environment)...'the drying out oketiveonment and the
formation of fully terrestrial conditions either as a resfitthe initiation of a drier
climate...or because of sediment infilling/lateral migrations leé tthannel system.
Rhizoliths, along with other calcrete types, are typicalbdu® indicate the existence of a
dry climate, either a semi-arid climate or a humid abien with pronounced dry
months'...'As rhizoliths may form over relatively short periodsnoé ie the lifetime of the
root, these features may not represent a long-lived peri@hdfdurface stability and soil
development but could reflect a relatively short-lived lamdage’ (bid). They also seem
to be associated with weathering or near-surface groundwaters, fprimetb the onset of
fully terrestrial conditions, or pedogenic activity.

4.20.8 Potential: in one respecthe results of the assessment of microfossils within thetSta
West samples were disappointing, and there is no potentiaargrfurther analysis.
However, the assessment does help with the overall intefpretzt the site, and is, as
such, still of value. Freshwater cladocera and poorly presesstracods, albeit in only
seven samples from the palaeochannel, indicate that awhtshenvironment was
prevalent. Tidal river ostracods and foraminifera are vety kim@wn, but none occurred.
In particular, in spite of a diligent search, no agglutinatorgminifera were found which,
because of their organic template, should have been preserhedrégime was brackish
or salt-marsh, even in the most reducing of environments. Tdteriad from the grid
square area is different from that from the palaeochannel, and suggests drying autyand e
pedogenesis.

4.21 Diatoms

4.21.1 Quantification: in total, 42 sub-samples from monolith samples were assessed for diatoms.
Of these, 29 samples came from the palaeochannel, and a fi@ttsarmples from the
adjacent grid square area. Careful consideration was givbirstselection to ensure that it
included deposits at the same location as samples asfasseacts Section 4.15 WPR
(Section 4.1), pollen Section 4.1pand foraminifera/ostracodSé€ction 4.2

4.21.2 Methodology: the main objective was to confirm the presence of sedimretdasng to
palaeochannels and to assess the nature of these water bbdisaniples were prepared
using standard procedures. Approximately 1g of material wasglaa beaker with 50ml
of hydrogen peroxide and heated for two hours to oxidise organtermaéhe samples
were then filled with deionised water and allowed tolesdtir 24 hours before replacing
the water. This was repeated three times, effectiveldilute the residual hydrogen
peroxide. Following the final wash, the samples were dispens2Z@Oml of water, and the
concentration of sediment in each beaker was assess@uleéncases, a 2x dilution was
made to reduce the concentration. An aliquot of 0.2ml of thpessgon was taken and
pipetted onto a coverslip, which was dispersed in 0.2mliohded water. The coverslips
were dried and permanent slides were made using Naphrax dsiglotton diatom
mountant. All the slides were scanned for diatoms, remainghafh were found in 13
samples. Diatom concentrations were very low and enumerataen made of those
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4.21.3

4.21.4

4.21.5

4.21.6

occurring in three traverses of each coverslip, rather tegimg a minimum count size.
This method revealed 1-125 diatoms for each sample. Idatibiis were made from
standard texts, mainly drawn from Krammer and Lange-Berfa86-91) In addition to

diatoms, the remains of Chrysophyte cysts, sponge spicules and pbyteéte also

recorded. A separate aliquot of the sediment was dried dblisst the water content and,
from this, the dry weight equivalent of sediment used in the diatom analysis.

Assessment: diatoms are single-celled algae with shell made froroasilThe presence of
diatoms in archaeological contexts is a strong indicatioapeh water in the form of a
stream channel, pond, estuary or marsh. Furthermore, the typeooh deaind can be used
to suggest the nature of the habitat, for example, whetheasitsubject to tidal inundation
or freshwater. Of the 42 samples analysed, 13 (from sevfemedt monolith samples)
contained diatoms. Those samples containing diatoms were nramiythe northern part
of the site and from the later stratigraphic uni@&edtion 3.8 such as theoverbank
alluvium or the more recent deposits sealing it. Diatoms did, howsuerive within the
Mesolithic/NeolithiicalluviumandEarlier Neolithic alluviumin Bay O.

The diatoms present were mainly identified by fragmentalges. For the most part,
these are from species suchGanbella cistulaand also larg@innularia maior although
precise identification is impossible from the fragmentsvexiheless, some 34 taxa were
identified. The absolute numbers of diatom and chrysophyte cysts eedculated per
gramme of dry sediment. Although the extrapolated numbersrges f@aching nearly 12
million per gramme of dry sediment, the concentration reldtiveilicate minerals was
very low in most samples. The slides which did have diaemams were examined in
detail, and it was found that seven samples had remaipsessrom freshwater sponges.
All the slides in which the microfossils were found alsal lzalarge number of plant
phytoliths. These are siliceous remains that have taken dartheof plant cells. They are
especially common in grasses and sedges, where they wffetusal rigidity, and the
majority of the phytoliths present are from these groups.

The most obvious feature of the Stainton West samples isb$ence and poor
preservation of diatoms. Several reasons for this are pess$tbktly, the absence of
diatoms could indeed be evidence that the samples were freemtialy terrestrial
contexts with little standing water. Secondly, the diatomgegsent, but have been diluted
by the large amount of siliceous minerals. Thirdly, the diatmer® once present, but have
been dissolved and broken, leaving only traces of the former comesuridi three of
these factors have probably been at work here. The fragietdde of some of the valves
counted does imply dissolution and breakage. This is commaipen-pored sediments,
where concentrations of dissolved silica are kept low by watarement and therefore
equilibrium is rarely reached. High alkalinities would addhis problem of preservation.
In river sediments, a further issue is breakage caused liclgpamovement. It is
impossible to identify categorically the reason for abseaftbpugh, conversely, the
presence of diatoms in some samples does convey information.

Most of the taxa present are freshwater species, tgpicagetated channels and growing
attached to plants or on rock surfaces. This would be cortsisién the number of
phytoliths. Some sites also have diatom species more typitatlol environments with
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4.21.7

4.22

4.22.1

4.22.2

silty water or possibly muddy substrates. There are alew &pecies typical of relatively
dry habitats, damp soils or ephemeral water bodies; treskbelled as aerophilous. The
Cyclotellaspecies found are largely shallow-water planktonic speciesatygi relatively
low-nutrient waters, but with water depths sufficient to supgpgtankton (>1m), although
note the numbers found are very low. There is little evidencalofity, except possibly
the Nitzschiaspp present. These could suggest some salt-water incursmuldr have
been transported by birds. There were no truly marine taxa fouptyjng no strong tidal
connection, although the absence of diatoms in some sampleshemeldeen promoted
by saline/alkaline waters. The chrysophytes are common in lavenuenvironments but
can have broader distributions, so little can be deduced frase twithout further
identification. The sponge spicules would also be typical in freshwateoaments.

Potential: in one respecthe results of the assessment of microfossils of thetStailvest
samples were disappointing, and there is no potential for angfuatialysis. However, 12
samples, of the 13 containing diatoms, had sufficient rentaineake some inference
regarding the past environment. These indicate, by virtue of kadiitat preferences,
shallow and well-vegetated channels. Some species may havedried from higher up
the catchment (for instance, some of Bianularia and Eunotia spp can have affinities
with peat-rich soils), otherseg Nitzschia frustuluth may have been brought from the
estuary. There is no strong evidence of salinity from tleodis in these samples,
indicating the sites containing diatoms were above the tichatl. [The water was of good
quality, with few species typical of organic pollution.

GEOARCHAEOLOGY

Introduction: the geoarchaeological assessment was undertaken, utitisingethodology
summarised inSection 2.5 to develop a model of floodplain sedimentation and
palaeohydrology, and to help establish how these processes maydinacted human
activity at the site and affected the archaeological recbné. following describes the
terrace sequence within the Stainton meander of the River &dkproposes a deposit
model for the site.

Assessment: five river terraces, ranging between 9m and 25m above O wentified
within the Stainton meander. These terraces were upliffedudh isostatic rebound
(Lloyd 2010), elevating former prehistoric floodplains above the lef/éie current River
Eden. Using a combination of LIDAR and IFSAR digital elevatioodels, the extents of
the river terraces and former channels have been mappgdi) FInterrogation of the
LIDAR data has also allowed the production of a height-rangelgroii the preserved
fragments of river terrace. A chronological framework for #reace sequence has been
proposed (Table 16).
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4.22.3

4.22.4

4.22.5

4.22.6

4.22.7

Terrace Sequence Probable date Hydrology and sedimiation
Terrace 1 Pleistocene Sands.
Terrace 2 Late Glacial/Early Holocen¢  Unknown at @nésPotentially similar
sequences to Terrace 3.
Terrace 3 Mid-Holocene (Late Laterally migrating channel sequences|
Mesolithic to Bronze Age) | Three channels; two containing peat
deposits.
Terrace 4 Mid- to late Holocene Meandering planform sequence, with gt
(Bronze Age to Roman) least three identifiable channels.
Terrace 5 Modern floodplain Present-day River Eden.

Table 16: Chronological framework for terrace seqce in the Stainton meander

Terrace 1: at 13-20m above the current river, this is composed of coarse aaddjravels,
and probably represents the earliest deglacial terracaeldavn under glacial conditions,
receiving outwash from glaciers in the Eden Valley. Tarsace was probably associated
with the initial incision of the Eden Valley through the ghhderrain of the Carlisle
lowlands.

Terrace 2: this is an extensive topographical feature, located 6m ath@veurrent river,
and, although undated at present, it is likely to be lateialéo early Holocene in age,
given the early Holocene archaeology identified on Terrace 3.

Terrace 3: this terrace was the focus for the archaeological invéstigaand is constrained
to the mid-Holocene on the basis of the archaeology. The tegdoeated between 8m
and 10m OD, consistent with a period of raised sea-levekeleatw6000 BC and: 2500
BC. The flat terrace surface is dissected by palaeoclsatiraldisplay a multiple channel,
but sinuous planform. Trench evaluatiorSetion 2.29 revealed organic-rich
palaeochannels, and these were prime targets for securingreldgy for the fluvial
development associated with Terrace 3. The archaeologicknee suggests a marked
diminishing of activity on Terrace 3 after the Bronze Age.

Terrace 4: this is the most extensive Holocene surface, broadly loGdtddn above the
current river, and probably spans the late Iron Age and Ronemodp. The
geomorphology shows that the river, during this period, occupied mysysiéons across
the terrace, with the channels displaying a dominant meanda&anéprm. The channel
evolution on Terrace 4 was one of scrollbar, levees and chatenel meander migration
(Nanson and Croke 1992), which differs from the more stabkndezing channel form
associated with Terrace 3. Typically, this type of planfoahange to greater lateral erosion
and scroll-bar progression reflects a combination of increasesesstdsupply and reduced
riverbank vegetation cover, probably from tree removal. This aasecpositive feedback
remobilising further sediments during lateral channel migration.

Eight cores were retrieved across Terrace 4, targeting thedalaeomeander and the two
further lateral scroll channels that traverse the terfleice4). The core profiles across this
lateral accreting sequence typically comprised surface femdiate sands and silt,
probably lain down in either backchannels or as overbank allu\suibstantial pieces of
charcoal were recorded throughout the cores, and their presensiggests limited
reworking through the river system, and perhaps a local floodplain origin for the burning.
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4.22.8

4.22.9

Terrace 5: this is the modern floodplain next to the current River Eden, which post-dates the

construction of the river embankment.

Se Derosit MopeL: the sedimentary sequence is discussed in terms of interpretative sediment

groups that outline the main sedimentary environments present asiteh&he model
attempts to simplify a very complex floodplain system, andefoees many of the more
localised deposits could not be represented within the mttede have instead been
incorporated within the general sedimentary units. Aschiot¢he stratigraphic assessment
methodology $ection 2.3 the lithological units broadly agree with the stratigrapimis,
Table 17 providing a concordance between the two sets (Fig 6).

Lithological Unit Stratigraphic Unit

Sandy gravels Basal sands and gravels

Basal sands

Mesolithic organic deposit Mesolithic organic deposit
Mesolithic/Neolithic alluvium Mesolithic/Neolithic alluvium
Earlier Neolithic organic deposit Earlier Neolithic organic deposit

Earlier Neolithic alluvium

Later Neolithic organic deposit Later Neolithic organic deposit
Later Neolithic alluvium Later Neolithic alluvium
Overbank alluvium Overbank alluvium

Stabilised land surface Stabilised land surface
Backwater channel Backwater channel

Colluvium Colluvium

Topsoil N/A

Table 17: Concordance of stratigraphical and lithgical units

4.22.10 sanovy Gravers: this unit was encountered at the base of the excavations dhaertgenhch

evaluation, borehole survey, excavation of the channels ana &dtie of the site. The
gravels represent material deposited through glacial outwEstns and rivers swollen by
spring and summer melting. These rivers formed the deeplyenhaialleys of the area
when most of the water was trapped in glacial ice andeseh\vas much lower than the
present day. During the winter months, the ground would have been fiez@ermafrost
and the valley edges would have been subject to solifluctioregses. These deposits
represent high-energy deposition that accumulated in a mpaidglacial environment
relating to the development of braided river systems that fdatn the late Pleistocene (
20-10,000 BC). These deposits are typically found in lowland riakews and consist of
gravel bars that reflect shifting channel activity.

4.22.11 The surface of the sandy gravel deposits essentially ddfeéspography of the early

Holocene landscape. With the notable exception of a few caee @Hodgson and
Brennand 2006), the area is not known for its Palaeolithic indasirhis could be in part
due to the lack of gravel extraction or to the limitechaemlogical studies in the area. Had
any finds been recovered from this period, they would be excaptiorare and of
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regional importance.

4.22.12 BasaL Sanos: the basal sands were identified overlying the gravel and jpadtgmepresented
an infilled palaeochannel. This channel extended acrossitine kength of Terrace 3, and
covers just under 80m. These deposits are sand-dominated, buhewrfiaer inter-
bedded silt laminations near to their surface. The laminzdéate of the deposit indicates
variations in flow, perhaps representing seasonal or tidal fluctuations.

4.22.13 The sands represent a high-energy fluvial environment chatactefrithe late glacial to
early Holocene. The deposits accumulated at 7-9m OD, paitgmtiithin the range of the
maximum marine transgression. Any artefacts identifiechiwithe deposits will have
undergone a high level of reworking or modification. The surface of dkal lsand (and
gravel) deposits across the site defines the underlying palaeotopography, whidaxaul
been a significant influence on sedimentation patterns during the mid-Holocene.

4.22.14 MesoLtiic Oreanic Deposit: the lowest part of this unit comprised finely inter-beddaalds
and organic silts, indicating fluctuating flow regimes. Thees a gradual transition into
organic silts that represent a transition to a low-enengyr@ment and drying out of the
channel. The deposit became increasingly more organic in nateatually becoming
wood-dominated near to the top of the unit. Occasional light yslfosandy lenses were
identified at the edge of the channel within the organictlsdt may indicate possible
erosion of the riverbanks, or a stabilised land surface.

4.22.15 These deposits would have accumulated within a shallow evateonment, with slow-
flowing or stagnant water conditions, that later allowed vegetation to encroache@sood
the channel. The accumulation of the main wood context witienunit may reflect a
channel choked with vegetation and fallen trees (perhapsstamswith the evidence for
beaver activity $ections 4.13.4nd3.3.6. The sharp undulating upper contact of this unit
may also indicate erosions of the upper organic surface bjlahethat deposited the
overlying silty clay alluvium. The water-worn condition of mughthe wood within the
channel may also indicate some erosion and modificatiors @uitface. Any artefacts or
worked wood identified within the unit are likely to have ugd®e some minor
modification, with only the large pieces of wood being foumsitu.

4.22.16 Mesouthic /Neoumiic - Avtuviom : this alluvial unit comprised both bluish-grey homogeneous
silty-clay and pink sandy-clay, with a sharp erosional acinat its base that appeared to
have accumulated after a fluvial event had truncated partbeofMiesolithic organic
deposit. There was a gradual transition into more organic deposits near its ufgoer. su

4.22.17 These deposits represent a phase of increasing flow conditbnsiter-levels within the
main channel. Although draining what was probably a predominfordgsted landscape
(Section 4.19 the minerogenic nature of the deposit would suggest that timealhaas
relatively free from vegetation. Any artefacts identifiedhin these silty clay deposits are
likely to have undergone a moderate degree of lateral transporgatrmpossible size
sorting. Any human activity associated with the channel attiime is likely to be found
towards the channel edges or islands. The channel may have bpeandagh to provide
access into and river transportation through a densely forested landscape.
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4.22.18 Earuer  NeoumHic  Oreanic Deposi: this unit comprised a black organic-rich silty-clay,
developing into a tightly packed unit of branches of differizgsand small tree trunks.
The nature of the deposits indicates the drying out of the channelgdhe Earlier
Neolithic period. Sedimentation appears to have been significaedluced within the
channel and a natural wetland vegetation succession to @deseems to have been
initiated. Localised silty clay deposits are recordexiad the edges of the main deposits,
possibly indicative of smaller drainage streams meanderingsagtiasger channel clogged
with vegetation. Any artefacts or worked wood identified witlthis low-energy
environment are likely to have undergone only very minor modificatidnagere probably
in situ. Most of the wood appeared to be exceptionally well predefSection 4.13.2
especially the wooden artefacts, suggesting gently flowing or stagnant conditions.

4.22.19 There was a clear sedimentary contact between the Batéthic organic deposit and
the overlying Later Neolithic organic deposit. This boundary wase rdatinct where it
was divided by sandy-silt depositEaflier Neolithic alluvium Section 3.3.12 These
deposits appear to represent fluvial erosional material frencnnel edges, which was
not removed by later fluvial activity. This erosional acyiviind the distinct difference in
sedimentation between the two upper organic units, may swug@esiod of stability and a
significant slow-down or cessation of sedimentation in the channel during this period.

4.22.20 Later Neoutnic Oreanic Deposit: this unit comprised organic silty-clay with frequent wood
inclusions. The formation of these deposits indicates iscrgagroundwater levels within
the channel and may also reflect changing vegetation condiiths the channel and
surrounding floodplain. The nature of the deposit suggests a sinaaerergy
environment to that of the Earlier Neolithic organic deposity Artefacts are likely to be
extremely well preserved and will be predominanity situ and of considerable
archaeological value

4.22.21 Later Neoumnic Awuviom : this alluvium marks a shift away from the deposition of organi
sediments to minerogenic silty clays, representing a sepbade of increasing flow
conditions and deepening water-levels within the channel. This ilgposisted of soft
light-grey/greyish-brown silty clays, with occasional orgadeitses near to the base. Any
artefacts recovered from these deposits are likely to llagdergone a moderate degree of
reworking and modification.

4.22.22 Smeiusen Lano Surrace: this comprised a mid-brownish-grey silty/sandy-clay overlyimg t
basal sands. Soil formation processes seem to have siartigl/elop on this surface
during the early to mid-Holocene. The upper surface of the degxisibited signs of
stabilisation and weathering. The lithic scatter appeahave originated on this surface,
subsequently sorting up and down the profile through processes obhiainrand water
displacement.

4.22.23 Oversank Atuviom @ this deposit comprised a homogeneous soft light yellowish-grey silt
clay, accumulated over the southern extent of the stadbiliand surface. The deposit
represents low-energy overbank alluviation, and appears to hauveremt between the
Early Bronze Age and Iron Age.

4.22.24 Backwatrer Crannel: @ Shallow linear undulation in the top of the basal sands wasfiele rati
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the eastern edge of the terrace, filled with a slightiyaoic silt/sandy clay alluvium. This
defined the extent of the stabilised land surface and waskyohetive during the Late
Mesolithic/Earlier Neolithic period. This shallow undulation probafoiyned part of the
drainage system of the terraces. Its organic nature would suggegtwas a low-energy
environment, with vegetation growing within the channel, anchgpgs only being
seasonally active. Any artefacts identified within bHaekwater channel deposits are likely
to have undergone minor to moderate modification.

4.22.25 Couuvium : the colluvium comprised dark blackish-brown sandy-silt that had adetsd at
the base of Terrace 2. A number of colluvial episodes could dified within the
deposits, some associated with the lower sequence of itded@rganic alluvial silts in
the backwater channel. The inter-digitation of these deposiyssoggest that some of the
colluviation occurred in antiquity. Any finds recovered from todluvium are unlikely to
bein situ and most probably have been eroded from upper terracesalSeweked lithic
points of probable Early Mesolithic datggction 3.3.Bwere recovered from the colluvium
and may have originally derived from the edge of Terrace 2.

4.22.26 Torsow: the topsoil consists of a well-drained floodplain soil, possibttuding a thin
former ploughsoil. Part of the soil appears to have been coliudeatived from the edge
of the adjoining upper terrace.

4.22.27 Potential: the geoarchaeological assessment has highlighted the immodanwodels of
floodplain sedimentation and palaeohydrology to the understanding obibext of the
archaeological remains at Stainton West. This assessmenomtithge to form the basis of
the models used throughout the analysis phase, although there is ptaentiale work to
refine these further. The detailed examination of key monsdithples $ection 4.2Bfrom
the palaeochannels and stabilised land surface will, hopedidiyurther interpretation of
the sequence of sedimentary and hydrological change on théngpaticular, it should
elucidate periods of stability and erosion that may have bssotiated with periods of
archaeology activity.

4.22.28 The possible erosion deposits identified within the Mesolithic organictd®pgselate to
localised clearance of the river-bank or surrounding areahdfuahalysis of the thin sand
lenses identified within the lower sequence may help toelzder this with changes
identified within the WPR $ection 4.1y and pollen $ection 4.1 A more detailed
examination of the sedimentary contacts within the sequeagehelp to elucidate gaps
within the sedimentation record, that may reflect chang#seimrchaeological record. The
possible break in sedimentation in the channel sequencedrethve accumulation of the
Earlier Neolithic organic deposit and the Later Neolithic oigaleposit would benefit
from more detailed study.

4.22.29 In order to test and confirm the current model of the terrace and channel setjuwende, i
be beneficial for a series of radiocarbon dates to be @otdrom Terrace 4. Dates should
be obtained from the top and bottom of the basal organic detsitified at the base of
the Bronze Age/lron Age channel to confirm its date, which sholaldfy whether this
channel was active at the time of the main activity te 8lates from the sand-dominated
charcoal-rich channel fills of Terrace 4 will also hepconfirm the river terrace sequence.
This should help to indicate when widespread woodland clearaccurred, which will
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help with the scheme-wide environmental discussion ofrtipact of later prehistoric and
Roman activity on landscape and vegetation change.

4.22.30 The three-dimensional model of the site has the potential talgmviseful template on

4.23

4.23.1

4.23.2

4.23.3

4.23.4

which further representations of the site could be based. Tuelnshould be updated
following the results of the analysis and could be usedlfpdreate computer and artistic
interpretations of the site during key periods of activity.

SoiL MICROMORPHOLOGY

Quantification: 32 monolith samples were assessed for soil micromorphology from
Stainton West. The samples were taken from a range ofafifféocations across the site
(Figs 5 and 14), with 14 of them coming from the grid squaea, and 18 from the
palaeochannel and features adjacent to it, including four from buounds. Due
consideration was also given to the samples assesseduce that they included deposits
at the same location as samples assessed for inSectisof 4.1 WPR GSection 4.1},
pollen Section 4.19 foraminifera/ostracodsSection 4.2 and diatoms Section 4.2),

and also where there was good association with cultural material.

Methodology: the samples were briefly characterised, with the thicknessootegts
measured. Potential locations of sub-samples for soil mmm@mology and bulk analyses
were also noted (Goldberg and Macphail 2006). This identified wd@atples are suitable
for further analysis, in terms of the methods to be usedhendcale and the scope of the
work, or, alternatively, which other of the samples would prgbhbl suitable, should, in
the course of analysis, they instead become preferable for study.

Assessment: the sediments examined within the monolith samples varmu toarse
sands to silty clay loams and minerogenic to organic/peatynents. Only one of the 32
monoliths assessed showed no potential for soil micromorphology snalfe 14
monoliths assessed from the grid square &eation 3.3.20Fig 13) sampledboth layers
and feature fills, and detectedrious soil and sediment boundaries, formation events and
in situ vegetation effects/environments, including fine sediments ogrryharcoal
possibly resulting from activity associated with occigrat Significantly, the boundaries
between anthropogenic features and land surfaces and allup@itdeabove and below
them were visible. The sediments sampled ranged from damichuiits, through clay silts
to medium and coarse sands and fine gravel. These were warihalacterised by
mixing, mottling, gleying, leaching, panning and rooting, giving somecatigin of the
wide range of processes in operation.

The four monolith samples assessed, from deposits formirtguthe mounds and pits
associated with thenBéction 3.3.17Fig 5), detected the boundary betwegper flood
clays and the basal substrate/mound deposition, as well asitfitematerials within the
pits. Unsurprisingly, the sampled deposits contained a grelavfdexadence for burning in
the area, including rubefied stones, calcined stones, burrd@sstord sands, fire-cracked
rock and charcoal flecks. The sampled alluvium included gleled and sands, which
were variously leached or red-tinged. Other processes evidenteatjdition to the
burning, included mixing, mottling, gleying, leaching, panning and rooting.
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4.23.5 Of those monoliths samples taken from the palaeoch&esidn 3.3.1Fig 5), 14 were
examined during the assessment. These included one which sarpplesair pit (70129;
Section 3.3.12Fig 9) and one placed through the sediments that accumblatiedbefore
and after a wooden trident (74598/74599) had been depoSketiqns 3.3.@nd4.13.4.
The channel deposits sampled varied widely in characterclaardoal fragments within
them provided evidence for human activity, in addition to #godition of the trident. The
deposits ranged from humic soils and wood peats, containing fragmiewood; through
silts, silty clays and clay silts; to fine, medium andarse sands. They were of
heterogeneous character over the channel, being indicative of féremtifconditions that
prevailed and changed over time, and the complex processeska The visible effects
these processes had on the sediments included laminatigimgminottling, gleying,
leaching, staining and rooting.

4.23.6 Potential: soil micromorphological examination of the samples has excelleanfait to
provide information about many processes which affected the tepasountered on site.
The palaeochannel, the burnt mounds and the grid square area sargable for study.
Studies might include the nature of the palaeosols and possilfkces identified; the
effects of erosion (human or naturally induced) on depdbisgonditions associated with
inundation and associated sedimentation; the influence of anthropogetivities,
including background disturbance and burning; soil-sediment disturlzesoeiated with
artefacts such as the tridents; and possible disturbagsmciated with stock animal
management, and natural animal activity.

4.23.7 Paacocrannel Derosits: the polissoir pit and theEarly Neolithic organic deposiappear to
hold the most potential of the samples in the palaeochannel seqUdr@polissoir pit has
all the characteristics of an infilled tree throw andoagated soil formation, as judged
from the monolith and section drawing. Previous studies ofttresv hollows have been
very rewarding (Barclayet al 2003; Goldberg and Macphail 2006; Macphail 1990;
Macphail and Goldberg 1990), and, moreover, this monolith seerhswotee presence of
well-preserved Mor humus and charcoal, indicating development, possibly withiraah ext
woodland. The monoliths (70296 and 70229) associated with the tridentsrapoviant
sequences, including the mixing of deposits, which presumabgther of human or
animal origin. Further monoliths will also be analysed torattarise fully the channel
sequence, to provide information on the deposition processes.

4.23.8 Burnt Mounos: the analysis undertaken will allow these features to e ddwracterised and
compared. Few such features have been studied from eitlaed ior British coasts
(Balaamet al 1987), although the CTRL and A13 projects in Kent and Essex riawve
increased the number of coastal burned rock midden sites (Mia2pb@; Macphail and
Crowther 2007; 2009).

4.23.9 Grip Souare Area: Studies from this area should focus on the dryland/wetlandanes and
changing conditions, to see if there is evidence of a palaespacially where traces of
human activity were observed.
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4.24

4.24.1

4.24.2

4.24.3

4.24.4

4.24.5

DENDROCHRONOLOGY

Quantification: of the 53 samples processed, 47 samples from oak timlzargaged from
the palaeochannel were identified as suitable for dendrochroocalogissessment.
Assessment of the timbers has demonstrated that 16 of #rapies form a cluster dating
from the fifth millennium BC. Four other clusters of betwéen and four timbers were
identified, although these and a further 20 unmatched timbers are currently undated.

Methodology: following a site visit, each dendrochronological sample fréaan®n West
was initially examined at OA North’s offices. The dendrochrogmlal material was stored
as complete cross-sections, wrapped in plastic. Theserseatere obtained from the
optimum location for sapwood and bark survival from the timbke material included
some circular discs, but most of the sections were more osldscircular, depending on
the amount of the trunk lost through exposure or poor waterlogging. i€ee sicluded
some fairly asymmetric material. Each of these timbe&xs, where possible, assessed for
the wood type, the number of rings it contained, and whether the seaqfenug widths
could be reliably resolved. For dendrochronological analysis, sampialtyuseed to be of
oak Quercusspp), to contain 50 or more annual rings, and the sequence needs to be free of
aberrant anatomical features, such as those caused bygbhigsitage to the tree whilst it
was still alive. Each slice was sub-sampled to recovemgle sample containing the
maximum surviving radius of the parent tree.

A large quantity of the timbers was examined and rejestehélysis, as they contained
too few rings, were too eroded, or contained unsuitable sequémcemalysis. The
original cross-section sizes of the complete samples had temorded during the
excavations and were not recorded again prior to sub-samplingséleéeted samples
comprised 53 oaks, which were brought to the laboratory for analysssamples were
then frozen to consolidate the timbers. The sequence of ritfpsmvin each sample was
revealed by preparing a surface equivalent to the original horizontal pldrepdrent tree
with a variety of bladed tools. The width of each succesaiveual growth ring was
revealed by this preparation method. Standard dendrochronologicgsiamakthods€g
EH 1998) were applied to each suitable sample. After thawegcomplete sequences of
growth rings in the samples containing resolvable sequences wasene to an accuracy
of 0.01mm, using a microcomputer-based travelling stage (Tyer9.20@&d sequence of
ring widths was then plotted onto semi-log graph papenable visual comparisons to be
made between sequences. In addition, cross-correlation afgsrigg Baillie and Pilcher
1973) were employed to search for positions where the ring sequesmceshighly
correlated (Tyers 2004). Highly correlated positions were @dteaking the graphs and, if
any of these were satisfactory, new composite sequences cops@ructed from the
synchronised sequences.

Thet-values (held within the project archive) were derived from dhiginal CROS
algorithm (Baillie and Pilcher 1973), withtavalue of 3.5 or over being seen as indicative
of a good match (although this is with the proviso that highuegaat the same relative or
absolute position need to have been obtained from a rangeepleimdent sequences, and
that these positions were supported by satisfactory visual matching).

The sequences obtained from the suitable slices were comptrezach other and any
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4.24.6

4.24.7

4.24.8

found to cross-match were combined to form a composite segjug@hese, and any
remaining unmatched sample sequences, were tested agamastgen of reference
chronologies, using the same matching criteria: higalues; replicated values against a
range of chronologies at the same position; and satisfactwsuglvinatching. Where such
positions are found, these provide calendar dates for the ring-sequence.

The tree-ring dates produced by this process initially oné tat rings present in the
timber. The interpretation of these dates relies upon theenaf the final rings in the
sequence. If the sample ends in the heartwood of the origggghtterminus post quem
(tpg) for the death of the tree is indicated by the date of the last ring plus thermddithe
minimum expected number of sapwood rings which are missing.tfdisiay be many
decades prior to the actual date these trees died. Whereo$aheeouter sapwood or the
heartwood/sapwood boundary survives on the sample, a date rangedeatief the tree
could theoretically be calculated by using the maximum amiéhmim number of sapwood
rings likely to have been present. For prehistoric matehialsapwood estimates used are
a minimum of 10 and maximum of 55 annual rings, where these fiquieste the 95%
confidence limits of the range (EH 1998). Prehistoric bog-oaks oftéinde samples with
unusually large numbers of sapwood rings; potentially this is an pbgkiological
response to either rising water-levels or perhaps tonsdéir egress. There is thus some
caution necessary when applying standard sapwood estimatbis tmaterial. For the
dated samples where the bark edge survived intact, a pdeteséor the demise of the tree
can be directly identified from the date of the last siing ring. The tree-ring sequences
often showed exceptional and unusual variations of growth rateyresult, little attempt
has been made to classify the last ring under the barksfreeific season, particularly
amongst the slowest growing material, as this was considered unsound with thges.sa

Assessment: the initially sub-sampled dendrochronological material comgris® oak
(Quercusspp) samples. After their preparation, it was determindddthaf these samples
contained measurable sequences. Compared with most archeslobggemblages, the
material was unusually slow grown and clearly from aikedbt stressed environment. For
example, many samples contained sections with aberrantipwnagrowth, several
contained repeated series of narrow growth bands, and twairggshttwo measurable
sections separated by a non-measurable band. The 47 suitable samplesclveneasured
successfully, yielding 49 separate tree-ring series.

Five groups of material were identified that cross-mdtelaeh other, randomly labelled
Clusters 1-5 respectively. The largest of these (Clugtend2ched with prehistoric tree-
ring data from the North West and elsewhere in the Bristes (Table 18). This can be
dated, on this basis, to 4466-4144 cal BC inclusitese 16 samples include the longest-
lived trees from the site, and were mostly not recordedlessed’ (by anthropogenic or
zoogenic agency). The next largest of the other clusters (Clustezomprising four
samples, included three recorded as ‘altered’, whilstsiimall numbers of matching
samples in the other three clusters (containing two, twotlae@ samples respectively)
may represent either fragments of the same &g€luster 5) or pairs of contemporaneous
trees €g Clusters 3 and 4). The remaining 20 samples have produeedngesequences
that do not match the cluster groups, each other, or reterdami@, and are currently
undated.
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4.24.9

t-value
Stainton West, Cluster 2 (4466-4144 cal BC) 16
Oak reference data
England prehistoric composite (J Hillgmars comm 6.26
Lancashire, Ashton Lane (Brown and Baillie 1992) 76.6
Lancashire, Balls Farm (Brown and Baillie 1992) 4.38
Somerset, Meare heath bog-oak 4 (R Mongars comm 4.26
Belfast Long Chronology (Browet al 1986) 5.91
Antrim, Garry Bog 3 (Baillie and Brown 1988) 5.61

(NB these are not fully independent series as tigdalad composite includes the Lancashire and Sahers
material, as well as other series, and the Bel€ashposite includes Garry Bog as well as other sgrie

Table 18: Example t-values (Baillie and Pilcher 39Between the composite sequence constructed from
Cluster 2, and oak reference data

In an area like Stainton West, there were probably ortlgic@onjunctions of conditions
when oak trees could grow in locations where those trees sugVive to the present by
waterlogging. These events may be periodic, possibly environiyedtalen, and this
may be the reason for the apparent discontinuous clustering tvééieng data. It seems
reasonable to make the assumption that the material is fraaneanof natural woodland
that was in the River Eden floodplain, and thus subject toutiticly watertables, and
intermittent flooding events. Under this scenario, the anatnfeatures in the material
could reflect the responses of the trees to this environraedt,are not necessarily a
reflection of anthropogenic interference. The dates for the seegiethentify the period
during which these trees occupied these areas, and the endsefjttences identifies the
date of death of some of the trees, and the earliest posigitdeof death of the rest of
them. In woodlands where significant cultural modification isikefty, such step-wise
growth-rate changes as are evident within some of the matenia probably caused by
changes in drainage conditions creating increased stress entitbes. The frequency of
such anomalies in the material is quite unlike the frequesegn for such features in
timber derived from semi-natural or managed woodland.

4.24.10 The major result from the assessment is that about aothihg analysed assemblage

(Cluster 2) is broadly coeval, and from the second half ofiftherillennium BC. Several
different trees clearly died, or were felled by naturalimnatural events, during about 200
years of this period. The numbers of samples within this esludtop steadily as the
sequence progresses. Such a steady, rather than steppeds tresreé typical of natural
assemblages than construction assemblages. It is not cldas atage whether the end
dates (4287 cal BC and 4144 cal BC) for the two trees (8aewples) for which we have
bark-edges are ‘felling dates’ in the traditional archagiochl sense, or ‘dates of tree death’
relating to environmental events, for instance trees fallintp irivers, or flood
accumulations. What is clear is that Cluster 2 represep&siad of oak accumulation in
the river channel, presumably from trees growing in theniycisome half a millennium
before the currently available radiocarbon dates for the identis Section 4.2b This at
least implies the palaeochannel, in the lower part of the sequavas accumulating
organic remains for half a millennium, though possibly discontinuously. It remairiblposs
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that the four undated clusters represent quite different peaodsmay include material of
the same date as the tridents, and/or from before andér the dates of Cluster 2.
Targeted radiocarbon wiggle-matching of key samples from thedated clusters may
help to clarify their chronological relationships with eather, and with Cluster 2, and the
tridents.

4.24.11 Potential: there is excellent potential for further analysis of the Staintest\Waterial, and

this should provide invaluable information which will help toimefthe chronology and
interpretation of the palaeochannel. The assessment has, howenduced a rather
complex range of results, the interpretative value of whithtake a little time to work
through as other strands of post-excavation work proceed. Thigreteive value can be
enhanced, though, through a programme of radiocarbon dating and ‘wigtgieimy’
(Sections 7.27.8nd7.28.).

4.24.12 Nationally, there is a lack of contemporaneous site nefei@ata with which to compare

4.25

4.25.1

the Stainton West series, although there are discontinuous atempeases from sites in
the Belfast bogs, Lancashire mosses, East Anglian feasf @ravel pits, and Somerset
levels (Table 18), and some material from west coast subchfgssts. These series cover
some or all of fifth-third millennia BC. If it is not exegively dominated by responses to
the conditions on the site, the Stainton West material may pravideful addition to these
data series. It is to be hoped that the undated clustereweayually provide additional
chronological building blocks for some parts of this period. $tenton West material,
therefore, has the potential to be nationally important.

RabiocareBon DaTING

Quantification: in the course of the post-excavation assessment, several aftipkes of

organic remains retrieved during the fieldwork investigatioreyrewsubmitted to the
Scottish Universities Environmental Research Centre (SUERDoratories for

radiocarbon assay. This was not intended to provide a comprehehsbrelogy for the

Stainton West site, but rather to enable the definitiora audimentary chronological
framework to help assess the significance of the archaeological remaingpdédtbanine

their potential for further research, including the refinenoérthis chronology through a
more comprehensive radiocarbon dating programme. To this end, 4@samfatal from

Stainton West (Table 19) were subjected to initial radiocarbon assay.
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Stratigraphic Unit Bay |Interpretation |Material SUERC |Radiocarbon| CalBC | 8"
Code Age BP (95.4% C
Confidence)| %o
Mesolithic organic Y Layer Sediment| 32826 6655+30 5640-5520 -22.2
deposit
XIY Layer Sediment| 32705 6330+40 5470-5210 -28.9
F Layer Sediment] 32696 6150440 5220-4990 -27.6
Layer Sediment| 32693 6105135 5210-4930 -28.4
Y Layer Elm 32722 5970435 4950-4720 -23.4
sapwood
XIW Layer Sediment| 32694 5600+35 4500-43%50 -27.6
Earlier Neolithic B Layer Sediment| 32704 6340140 5470-5210 -28.3
organic deposit
G Layer Elm 32718 5070140 3970-3770 -26.1
roundwood
C Layer Elm 32946 5000435 3940-3660 -26.0
F Layer Hazelnut| 32632 4990+35 3940-3660 -25.0
B Layer Trident 26379 4965+35 3905-3655 -28.0
D Layer Trident 26660 4745435 3635-3380 -27.5
D Layer Sediment| 32635 4585135 3500-3100 -29.6
F Layer Hazelnut| 32634 4510430 3360-3090 -30.7
A Layer Hazelnut| 32633 4440435 3340-2920 -2f.4
B Layer Hazelnut| 32692 4425+35 3330-2920 -28.4
E Layer Residue on 32626 4145+35 2880-2610 -26.2
Grooved
Ware
pottery
Polissoirpit 70129 Pit fill Hazelnut | 32628 4675+35 3630-336D0 -26.4
Later Neolithic Layer Sediment| 32702 4380+35 3100-2910 -27.4
organic deposit
F Layer Sediment] 32694 4180435 2890-2630 -29.1
Later Neolithic Layer Sediment| 32636 4150+35 2880-2620 -25.5
alluvium
Layer Sediment| 32703 3915435 2490-2290 -28.9
Overbank alluvium F Layer Sediment| 32697 3605+35 2120-1880 -29.0
Layer Sediment] 32694 2725435 970-800  -29.7
Burnt Mound 1 - Pit fill Sediment| 32827 4925430 3770-364€5.6
Burnt Mound 5 - Pit fill Prunussp | 32717 4110435 2870-2570 -254
fragment
Burnt Mound 2 - Pit fill Alder/hazel 32714 3720435 2280-2020 -27.1
roundwood
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Stratigraphic Unit Bay |Interpretation | Material SUERC |Radiocarbon| CalBC | &%
Code Age BP (95.4% C
Confidence)| %o
Burnt Mound 4 Pit fill Alder/hazel 32716 3430435 1880-1630 -28.1
fragment
Burnt Mound 3 - Pit fill Alder/hazel 32715 3270+35 1630-1450 -26.8
roundwood
Hearth100020 - Roundhouse| Alder/hazel32712 3395435 1870-1600 -27.5
roundwood
Postholel00033 - Roundhouse Charred 32713 3295+35 1680-1490 -26.4
grass seeq
Pit 100026 - Pit fill Residue on 32627 3075+35 1430-1260 -27.5
pottery
vessel
Pit 90163 - Pit fill Diffuse, 32706 6010+35 5000-4790 -25.6
porous
wood
Pit 90262 - Pit fill Prunussp | 32637 5720435 4690-4460 -27.6
fragment
Stabilised land surface - Layer Diffuse, | 32643 4940435 3790-3650 -25.9
porous
wood
Tree throwd0522 - | Tree throw fill| Diffuse, | 32708 4930+40 3790-3640 -26.8
porous
wood
Tree throw90508 - | Tree throw fill | Alder/hazel 32707 4840140 3710-3520 -25.3
fragment
Hearth90434 - Layer Oak 32638 3120+30 1460-1310 -26.2
fragments
Hearth90217 - Layer Alder/hazel 32644 2915435 1260-1000 -26.3
roundwood
Hearth90593 - Layer Grass seed 32642 175+35 Modern -25.8

NB —013C %o relative to Vienna Pee Dee Belemnite

Table 19: Results of initial programme of radiocanbassay

4.25.2 Methodology: the calibrated results were produced using the Restnai(2004) curve and
the computer programme Oxcal (v4.1; build 44; Bronk Ramsey 1995; 1998; 2004; 2009
2009b). Ranges have been obtained using the maximum intercept ni8thoer and
Reimer 1986) and are quoted in accordance with Stuiver andhPR@l@¢7), but adapted
for the increased precision available in later datggetdillard pers comrj) rounded out
by ten years when the error term is greater or equal to 25, ye®l by five years when the
error term is less than 25 years. When more than one vessipproduced on material from
a single interpretative phase, the statistical consistehoysults can be used to determine
whether it is possible that they are of the same actual age (Ward aadh \A3I78).

4.25.3 Assessment: the results of the initial programme of radiocarbon assapl€¢T19) are
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4.25.4

4.25.5

4.25.6

4.25.7

presented in the same order as the results of the saptigrassessmerbéction 3.8 The
samples have been variously dated to the Late Mesolithic,ithNechnd Bronze Age.
Significantly, they have highlighted archaeological activityjotighout these periods,
taking place both within and adjacent to a palaeochannel, which aseaumulating
sediment over this same timespan.

The principal aim of the radiocarbon programme of assessrasrib establish, in broad
terms and in tandem with the dendrochronology progran®eetion 4.2} an absolute
chronology for the activity at the Stainton West site. I waver the intention to derive a
complete set of dates at this stage, but rather to obtainge & dates, from both the
palaeochannel and grid square area, in order to establistiuthgon of activity; help
phase this; and date specific feature, deposit and artgfaes.tAs the palaeochannel
contains a prolonged sequence of well-stratified depositsaandie variety of organic
remains, it probably has the greatest chronometric potentraict@ally, the discussion
follows the stratigraphySection 3.3 commencing with the radiocarbon results from the
palaeochannel, referring to the various stratigraphic uSiestion 2.%in order of their
sequence (earliest to latest), subsequently moving to the grid square area.

PaLaeocHANNEL AND Absacent Features : 24 measurements were made on material recovered from
the palaeochannelSéctions 3.3.1-19 and eight further measurements were made on
material sampled from burnt mounds, pits and a roundhouse adjadéet ¢hannel. Six
results from theMesolithic organic deposi{although not from the lowest sediments
forming this stratigraphic unit) produced exclusively Late Mdsiglitlates (sixth- to fifth-
millennium BC).

The 11 results from tHearlier Neolithic organic deposisampled a variety of materials,
including the sapwood of the two tridentSettions 3.3.%and 4.13.4, wood, hazelnuts,
sediment and pottery residue. The vast majority of the resuttge widely within the
fourth millennium BC, suggesting that the deposit formed during #dwitNic period. One
sediment sample from Bay B has produced a result that tdaties sixth millennium BC,
which seems at variance with the other chronometric data thed stratigraphic
interpretation; further confirmation of the date of this depa#itin Bay B is, therefore,
required. The hazelnuts have produced results that are generally slitgnttrden the other
materials, and the ranges extend slightly into the thirtenmlum BC. A sample from a
carbonised residue on a sherd of Grooved Ware potBagtibn 4.9.2 recorded as being
from this deposit, produced a result dating firmly withixe third millennium BC. The
pottery was retrieved from close to the upper boundary betweekathier Neolithic
organic depositand theLater Neolithic organic depositwhich were of very similar
appearance and were not separated at the time of excavattopodsible that the pottery
has either wrongly been assigned to the earlier deposit anwaashallow pit or scrape cut
down from a higher level.

The two results from the tridents were not statisficahsistent (T'=19.7; T'5%=3.8;
n=1), with Bayesian modelling suggesting that the interval betilez ages of these two
artefacts was 60-390 yed85.4% probable). In an effort to establish if the younger trident
was deposited in the palaeochannel ‘fresh’, a result was prbdocethe sediment
surrounding the trident (SUERC-32635). These results are nitistdly consistent
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(T'=10.4; T'5%=3.8; n=1), however, since they measured materigiffefent radiocarbon
ages. The sediment sample had a high percentage of carbon (28.5% olgrerbon in
the sample submitted), and it is reasonable to expecththatample accurately dates the
sediment. If the sediment result is accurate, the oldeit res the trident might indicate
that it was put into the deposit some time after it was made.

4.25.8 Additionally, a fourth millennium BC result was obtained fimmazelnut within a pit in
Bay B that contained @olissoir (Sections 3.3.12nd 4.5.3. This pit cut theEarlier
Neolithic alluviumand was sealed by thater Neolithic organic depos(Section 4.25)0
As such, the dated result seems rather early, perhaps implying that the hazelsidual.

4.25.9 Two results from samples of sediment withinlther Neolithic organic deposproduced
late fourth to third millennium BC dates, which were slightarlier than the third
millennium dates from the stratigraphically lat@ter Neolithic alluviumThe results from
two sediment samples from the latest stratigraphic unit evbeank alluvium- variously
date from the late third to early second millennium BC tmedearly tenth- to late ninth
century BC, possibly suggesting that this unit accumulated av@molonged period of
time.

4.25.10 Five results were produced on CPR and sediment recovamegifs associated with the
burnt mounds$ection 3.3.1)7 These results are of significantly different ages (T'=1778.7,
T'5%=9.5; n=4). If the (very limited) radiocarbon sample fromfie accurately date the
use of the features, it is probable that the features marén use at the same time, but
were used sequentially; further radiocarbon dates would felpstablish this more
robustly. The sediment sampled from Burnt Mound 1 probably ecentasidual carbon, as
it is thought that the date produced is too early for the feature's useclhsfrom the dates
available, it is probable that Burnt Mound 5 was the earliest feature in usé MBumnds 2
and then 4 were sequentially the next in use, and Burnt Mound 3 was the last in use.

4.25.11 Two results were produced on different features fromatnedhouse Section 3.3.18
These results are statistically inconsistent (T'=4.1, T'5%=8:8}), the measurements
being made on samples of significantly different ages. The sh@aple, from a central
hearth,100020 (Fig 11), was produced on alder/hazel roundwood. The younger sample,
from posthole1l00033, was produced on a large grass seed. Both results couldydrpwe
derive from the use of the roundhouse. Further radiocarbon resultsatemiainwhich
samples structural deposits and deposits associated with use could refiheotiméogy.

4.25.12 Grip Square Area: the earliest radiocarbon date for activity in the grid sg@aea $ections
3.3.20-§ was from an irregular pit or tree thro@0(63; Fig 13) sealed by the deposits that
infilled the backwater channelThis produced a radiocarbon result dating to the Later
Mesolithic period. A second Later Mesolithic date was producad Prunussp charcoal
within pit 90262, which may estimate the formation of the deposits withirpthd~urther
radiocarbon samples would establish whether these resalis artu and could refine
evidence for occupation.

4.25.13 Material (alder/hazel charcoal) from tree th@a08 (Fig 12) and diffuse porous charcoal
from tree throw90522 (Fig 12) both producedesults dating to the Earlier Neolithic
period. As these features cut the infill of th@ckwater channelthe results may suggest
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that the channel had silted before or during the Earlieglithee period. A radiocarbon
result produced on diffuse porous charcoal fromstiabilised land surfacenay also date
activity at this horizon in the Early Neolithic period.

4.25.14 A result (oQuercussp fragments) from hear$0434 (Fig 13) provides @erminus post

quemfor its use in the Middle Bronze Age. A second hea®0217; Fig 13) produced a
Late Bronze Age date, demonstrating that activity continueirmihe grid square area at
this relatively late time. Material sampled from ardhinearth 90593; Fig 13), associated
with a lithic working hollow (Fig 13), produced a modern restiie dated material has
thus been interpreted as being intrusive.

4.25.15 Potential: there is evidently good potential for the use of chronometre tda¢nhance the

4.26

4.26.1

4.27

4.27.1

4.28

4.28.1

interpretation of the Stainton West site, and features, depositstafattr have been dated
more closely than would otherwise have been the case. Theflather forms of material
dating evidence means that radiocarbon assay is an importémbdmier establishing
robust chronologies. Further radiocarbon determinations, as appepdr@am suitable
samples containing single entity, short-lived materiatyoiod association with their parent
deposits would add substantially to the refinement of these chroeslddiere is potential
for further modelling using Bayesian statistics, which shootbriporate the results of
dendrochronological analysis, including radiocarbon dating of ring segaend ‘wiggle-
matching’ Section 7.273

CONSERVATION

Most of the assemblage is well preserved and in good conditinse@iently, no further
conservation is required. However, the tridents and certaicepief worked wood,
representative of the technology and character of the worked-assmimblage at large,
have been conserveddction 4.13) The stone axesSéction 4. have been core-
sampled, for petrological purposes, and the sampled plugs gluethtmatke cored-voids.
Subject to the museum requirements, these sample points mane riegither finishing
prior to display. This is, however, considered to be beyond the remit of this project.

STORAGE

Once the post-excavation analysis is complete, the whole tpaogive, which will
include records, plans, both black and white and colour photogragbacts, ecofacts
and sieved residues, will be prepared following the guidelineswein Environmental
standards for the permanent storage of excavated material from ewniduacal sites
(UKIC 1984, Conservation Guidelines 3) addidelines for the preparation of excavation
archive for long-term storag@Valker 1990).

PackaciNG

The general finds assemblage is currently largely \aekea, and, excluding the lithic
materials and conserved wood, will require no specialist paukagox lists are prepared
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and will be updated from the database when the identificamahanalysis of objects is
complete. The conserved wood will need to be carefully packagerhnsit — this will be
undertaken by York Archaeological Trust. It is envisaged theanthterial will go directly
to Tullie House Museum and Art Gallery, which will receiv@and prepare the wood for
long-term storage, as best it sees fit. In the caseeolitthic artefacts, a large amount of
reordering and repackaging will form one of the initial phasesafysis $ection 7.7.283
This will, primarily, be aimed at making the materiatessible for future study. Box lists
will be prepared and included in numbered and marked boxes, lindeg-to the project
database. All lithics will be stored in marked bags witithe boxes, similarly
corresponding to the database.
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5 STATEMENT OF POTENTIAL

5.1

5.1.1

5.1.2

5.1.3

5.2
5.2.1

I NTRODUCTION

The assessment of Stainton West has clearly demondtratéakcal, regional, national,
indeed international, potential of the site, and the méaterila certainly sustain further
analysis. Indeed, such is the importance of the site thatvital that it is understood as
fully as is possible and that its interpretation is pliaicethe public domain. The Stainton
West site derives additional value from being excavatguhesof the CNDR roadscheme,
the other archaeological investigations along the new road\N@#h 2011a) providing a
deeper temporal and a wider landscape context for the discovdreeprehistoric remains
find no parallel in any other site within Cumbria examinedrdumodern times, and the
site is, therefore, unique in benefiting from contemporargnsific analytical methods.
Exceptionally well-preserved finds, environmental and stratigcapghiidence were
recovered of Mesolithic, Neolithic and Bronze Age date. Fumibeg, the various phases
of activity from this extensive and formative period of histargre superimposed,
permitting long-term trends, transformations and transitions to be studied atgpamgle
coherent sequence. As such, rather than merely contributingetaxisting body of
knowledge (Brennand 2007), Stainton West will, in many ways, set the regional agenda.

The archaeology of Stainton West is all the more remarkabtet being predictable at
the onset of the project. The, often experimental, methods employed) the excavation

to meet the technical challenges posed by the archaeology lewedya complete and
highly varied dataset, and a wide range of different spstsaliere required to evaluate it.
The clear potential of the site, and the quality of the prelmyi results, entirely justifies

the considerable resources deployed at the time of excavatibthereafter. In order to
capitalise fully on this investment, further commitment vioé required to ensure the
successful delivery of a programme of analysis, research, and the publicatsorestiits.

Prior to the commencement of fieldwork, a chronological revietheflikely research
potential of the CNDR study area was undertaken (OA North 2008yder to establish
research objectives for the project. Following the completiontre assessment
programme, in accordance with MAP2 (EH 1991, 2-3) and MoRHHHEZ006), this has
been reconsidered, and the principal areas of potential fivefuresearch are identified
and summarised beloBection dists the updated research aims and objectives formulated
to address this potential. These aims and objectives havepbmdurced with reference to
the regional (Brennand 2007) and national (EH 2003; 2005) research agendas.

PotenTiaL oF THE M ATERIAL ASSEMBLAGE

The material assemblage from Stainton West is extyeniwdl, amounting to 304,033
individual finds comprising a range of material typeSedtion 4.2)1 but being
predominantly lithic in nature. The finds show a wide date-rafrgen at least the
Mesolithic period to the nineteenth century AD, although the waegbrity are either
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Mesolithic or Neolithic in date.

5.2.2 The principal interest in the overall assemblage lids thé lithic assemblage, which is
described in detail withilsections 4.3-8Also of note is the worked woo&éction 4.18
including two tridents and a paddle haft, and a small assembfageehistoric pottery
(Section 4.9 Two small stone beads may also be prehistoric in (&etion4.12 and,
being rare archaeological finds, are of considerable intérkstfinds from later periods
have relatively little research potential, however, beimgnfa relict ploughsoil or from
field drains, and comprise several sherds of Romano-Bpbsiery Section 4.1]) a few
glass beadsSgction 4.1pand a small assemblage of medieval and post-medieval pottery
(Section 4.1

5.2.3 Lithics: the lithic assemblage from Stainton West indicates ot¢icumpdrom the Early
Mesolithic period through to the Bronze Age, although the majoritthefassemblage
seems to be characteristic of a Late Mesolithic technol®dgis is by far the largest
assemblage of this date to be recovered from the northeiv&stgland. In Cumbria, the
only comparable site is Williamson's Moss (Bonsllal 1994), near to the west coast,
although there the lithic assemblage is only one-tenth of #geeddithat retrieved from
Stainton West. More widely, the large lithic assemblagesarthed by excavations on the
Hebridean island of Rum (Wickham-Jones 1990) and at Mount Sandéieland
(Woodman 1985) provide useful technological comparators, as daplaed Pennine
assemblages (Howard-Davis 1996; Spikins 1998; 2000; 2003). Early Mesdilithcs
have seldom previously been identified in Cumbria, and ang nage within the North
West generally. Finds of this date, which may provide somexbfor the Stainton West
examples, are known from cave contexts in the Morecambeai®ay(Kents Bank Cavern;
Salisbury 1997) and the Furness Peninsula (Bart's Shelter; Hodgddarennand 2006,
25) in Cumbria, and from Tatton Park, Cheshire (Higham and €C888). The Stainton
West lithic assemblage is, therefore, of inestimable irapod regionally, and will be of
interest to wider studies of the Mesolithic period and ditmaterials at a national and
north-western European level.

5.2.4  Although many lithic finds from the Neolithic period have rbeecovered across the
region, evidence from excavations is rare and few of thesenblsgges can be directly
related to occupation (Hodgson and Brennand 2006, 32). In additithre tMesolithic
material, a proportion of the Stainton West assemblageolsaply Neolithic in date and
may relate to occupation. Flakes of Langdale tuff, some of wbimk like axe-thinning
flakes, possibly resulting from the final shaping or maintenafctone axes, are spread
throughout the whole lithic scatter. Together with the polished stagefeom the channel,
and other diagnostic types, such as leaf-shaped arrowlbads, provide evidence for a
poorly defined Neolithic component within the greater assemblbigsvever, Early
Neolithic and Late Mesolithic flaking techniques were vemilsir to each other and it can
be difficult for the modern-day researcher to identify chronoldlifferences in a mixed
assemblage (Edmonds 1990). There is also an equivocal suggestiomichaithic
technology, traditionally considered Mesolithic in date, pewiste Cumbria into the
Earlier Neolithic period (Cherry and Cherry 2002; Evans 2004)padth the counterpoint
to this is that traditional Neolithic forms, such as 4sladped points and polished stone
axes, could have occurred at an early juncture. It is hoped that studies of tool comdinat
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5.2.5

5.2.6

5.2.7

5.2.8

blade size, blade and flake ratios, core reduction strategel possibly even observation
of a change in raw material ust, may all help to isolate the Neolithic material within the
overall assemblage, and analysis has great potentiaddeess many of the vexed
chronological/typological issues, allowing a step change in our statgeling of this
transitional period.

The Stainton West lithic assemblage will lend itselfiotor major areas of research: raw
material sourcing; technological study; functional study; and spatialysis. Lithic raw
materials can be used to ask questions about the nature chfpmpuhobility and range of
influence of the hunter/gatherer societies (Barton and Roberts 28i@kham-Jones
2005). Principal questions of where the rock comes from and hmayithave arrived on
site (through technological analysis) have been investigated ne@esttly on the west
coast of Scotland, and a picture is being built up of how bloodstbneahd baked
mudstone were used around the coasts of the Inner Hebridety (&tad Wickham-Jones
2009; Mithen 2000; Wickham-Jones 1990). Similar work, looking at the ufimto&nd
chert in the north of England, is summarised by Barton andrio(@®04, 349-50), where
raw material types have also been used to identifytddei boundaries (Donahue and
Lovis 2006; Evanst al 2010). The wide variety of materials at Stainton West should
permit a similar study, which will meet the need for tlevelopment of a programme of
scientific analysis for characterising the sources of M#golflint and chert implements,
which has been established as an important research piiorihe Regional Research
Framework (Hodgson and Brennand 2007, 38).

A technological investigation of an assemblage is the foundatahlitfic analysis, since
it provides a basis for asking further questions of the assemblada)arren (2006, 33)
emphasises how it can be integrated into a study of Mesokocial relations. For
example, it can inform on how the material was brought ositéo(whether as pebbles,
pre-forms or quarried blocks); what tools were being madeth@hsome raw materials
were knapped in a different way or preferred for speat torms; and whether the tools
were made and used in different plaeés At Rum, it was used to differentiate specific
knapping strategies and the use of different raw materialeleset the Mesolithic and
Neolithic phases (Zetterlund 1990). A thorough technological anabfsia selected
proportion of the Stainton West assemblage should, similarlgble to address those
problems associated with interpreting the Mesolithic/Nieiglitransition in the north-west
of England.

A notable feature of the Stainton West assemblage was theemnafpotential ‘knapping

episodes’, or at least significant concentrations of littiabris, that were clearly or most
likely derived from the same parent block. There, at 182stf these have been identified
within the original unit of analysis, the metre square, but fugiRemination of material in

neighbouring squares will discover the full extent of each spreadpp{ng events can

help in understanding processes of site formation; the producttimods used in nodule
reduction; and they are ‘snap shots’ into the past.

Microliths are the focus of much research on Mesolittserablages (Finlagt al 2000;
Finlayson and Mithen 2000; Finlay 2009) and are seen as the signadlref the
Mesolithic period (Warren 2005, 103). At Stainton West, it issiids to be confident of
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5.2.9

5.2.10

5.2.11

5.2.12

5.2.13

the 100% recovery of microliths over a large area and, therefoege is an ideal
opportunity to explore, using computing techniques, the spatial cotonisaand
groupings of the various microlithic forms and how they relatefdo,instance,raw
material, colour and context. In addition to microliths, ¢hisralso a wide variety of other
retouched tools (scrapers, awls/borers, knigag numberingc 850 in total. A full analysis
of these will add to the understanding of the range of actuiiat would have occurred
on the site.

Microwear and residue analysis are both scientific meagisauvering the uses to which
the stone tools were put. At most Mesolithic sites, the camddf the lithics is too poor to
attempt useful evaluation by microwear (R Donalpers comm At Stainton West,
however, an assessment on the condition of the lithic assembkdreghighted several
large contexts where preservation of wear traces is excéBention 4.4.) The survival
of residues is uncertain, but if these exist, they candetfrmine precisely which plant or
animal materials the tool has been in contact with, andtbharefore, provide important
information regarding specific function.

Microscopic studies of edge wear and breakage have beaadappeécifically to
microliths by Bill Finlayson, with some interesting resutsich suggest that microliths of
the same form have been used for different tasks adgtessrsthe same region (Finlayson
and Mithen 2000). During assessment of the Stainton West asgemtiia presence and
patterns of edge damage were noted on the retouched tools and tleegatiolos could be
used to identify, for example, spatial groups of similarrnyedterns in their own right, or
prior to selecting a sample for microwear study.

At Stainton West, an in-depth study of how the tools wsed would be very productive
to the interpretation of the site. It would also contributaty to a regional and national
understanding of Mesolithic practices. However, its usefulndis reltimately on the
questions that are asked of the material, and it is imperaavemy study is tied closely to
the research questions of the site. For this reason, ispemiiponents of the assemblage
should be targeted (within the contexts of good survival) to exarmiwhole range of
issues, for instance the differences or similarities of wgfsn and between various
microlithic types and other retouched tools; whether the largdebl were used in a
specific way; whether the other unretouched blades were usedniicroliths; what
percentage of the ‘debitage’ was actually used; if task-spaceas could be identified; if
the less available lithic material (such as good-quality browhahd possibly some chert)
was being used in a different way from tools made of the pebble flint.

Allied to aspects of raw material, technology and udeeibiy question of how the site
was occupied over the millennia. At Stainton West, therdasntaterial to look at the
nature of the various occupations in close detail. Computing seftaad statistical

analysis should be used to identify patterns in combinatindsgeoupings of tools and
debitage as a way of isolating specific activities. Linhitefitting of some elements of the
knapping events will allow study of the assemblage in relatiepégific episodes of work
and perhaps whether these were contemporary or not.

Wood: over the last few years, it has begun to be apparent th&dheiques employed
when using stone axes are probably quite different from these with metal axes. It is,
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however, a difficult question to address because of the lackitabke material in large
enough assemblages. The quality of preservation at StaintonidMsstgood that even

quite small details of technique may be preserved. The iasabde assemblage of
Neolithic wood to be examined in detail was the one from #huseavayed enclosure at

Etton (Taylor 1998a). Small quantities of material from otlitesshas subsequently been
excavated and analysed (see, for example, Harding and Healy 2007), but there has not been
another statistically significant assemblage. ResearcHiopedave been raised, but not
answered, by this earlier work; Stainton West may providepaortunity to address some

of these questions.

5.2.14 Coppicing is an ancient technique which was already wabls$ted in the Neolithic
period (Taylor 1998a, 127-9). There are hints in the materidtttin that different
technigues were used to cut coppice with a stone axe ratreatmetal one. This line of
research was not recognised at the time, however, and thegaroined in detail. These
technigues include a combination of cutting, tearing and crossgtittiremove the stems.
The initial examination of the Stainton West materialdates that all these techniques are
present orthe coppiced material.

5.2.15 There are several chunks of coppice stool in this assemipageularly from the
Mesolithic organic depositlt was suggested that the Neolithic bowls from Etton were
manufactured by charring and scraping bulbous lumps taken frdntogpice stools
(Taylor 1998a, 152-5), but the bowls from Etton are fragmentaryirapdor condition.
There was also no real detritus from their shaping. Theresuiasequently been a small
amount of experimental work carried out for a television film
(http//www.channel4.com/history/microsites/T/timeteam/2005_north_bowiB,ht which
showed that the technique works. No subsequent archaeological evidetiee use of it
has been found, but examination of the coppice stool lumps fromtdBtailest will
advance our knowledge of this technique.

5.2.16 Another previously unknown technique for shaping wood was recognised whefranood
the Mesolithic site at Star Carr was examined (Taylor 199Bhis technique involved
cutting grooves in wood and prising out the wood tangentiallwdet them. This was
used on material other than oak to get a similar effe¢hat later achieved on oak by
splitting. There is also debris, within tiMesolithic organic depositEarlier Neolithic
organic depositand Later Neolithic organic depositwhich is diagnostic of a similar
technique used for felling trees with stone axes. This tquakenhas been explored by a
group of Danish experimental archaeologists (Jgrgensen 1985). félledswith metal
tools rely on the fact that metal edges are efficienuting. The experiments in Denmark
involved felling trees with polished stone axes, where a different approach was hiséd, w
did not rely on a sharp cutting edge. Trees were felled ynguparallel grooves and
splitting out the wood in between, producing stumps similar to ones whithdme out of
the North German peatlands. The debris produced by these experimemtsaudasgent to
the grain and is parallel-sided, a small quantity of similebris being found associated
with the Neolithic long barrow at Stanwick, Northamptonshirerditey and Healy 2007).
Some of the evidence for tree felling at Stainton West lakk$yIto provide more data on
this technique, and the first clear evidence that such a method was usedanring c
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5.2.17

5.2.18

5.2.19

5.2.20

The tridents are remarkably fine objects, illustratingstiphistication of early woodwork.
They are complex forms carved, with enormous skill, fromt $pinks. The quality of
preservation of both tridents is first class, with edgescamdurfaces still sharp. The way
in which they were fashioned is very clear, and the aisabfshem will be very important
in reassessing similar finds made in the nineteenth geifsuch as at Ehenside Tarn
(Darbishire 1873); and Armagh (Wilde 1857)).

Pottery: the prehistoric pottery includes decorated sherds of Groovedt, Viddher
undecorated sherds of possible Earlier Neolithic date, and stieRlenze Age pottery.
The Grooved Ware is a significant find, since few other vessiethis type are known
from the region. The national gazetteer for Grooved Ware (Lorigvwaord Cleal 1999)
notes examples from Walney Island and Crosby Ravensworth, nmbiay Lockerbie,
Dumfriesshire, and Luce Sands, Wigtonshire, and the distribdigome (©p cit, 178)
shows multiple findspots in the Carlisle area, although theseat itemised. Sherds of
Grooved Ware pottery were also recovered from Scotby Roatisi€{McCarthy 2002,
37) and Blaise Wnerpgrs comm has assessed Grooved Ware recovered from the
excavations at Carlisle Airport (Flynn 1998). During the coursetheir extensive
fieldwalking activities in the Cumbrian limestone uplands, Ghand Cherry (1987; 1992;
1995) recovered sherds of Grooved Ware from several sites.

An organic residue on the Stainton West Grooved Ware has prediazidcarbon date of
2880-2610 cal BC (4145+35 BP; SUERC 3263%ction 4.2h which, despite some
obfuscation caused by a plateau on this part of the catibratirve (Brindley 1999, 132-
3), falls within the early part of the usual range for this tf@keal 1999, 6). In terms of
apparently being a deliberate deposit in close associaitbna river and a monumental
complex, the pottery fits in well with the national and regigadtern of distribution and
mode of depositionop cit 5-6; Manby 1999, 58-9). Analysis of the organic residue
adhering to the pottery may help to elucidate its functiothe@ have suggested
associations between Grooved Ware and feasting comestiblessspork (Mukherjeet

al 2008) and ale (Dineley 2004), which in turn may be relatet$ ttommon selection for
structured deposition and association with ceremonial monuments.

The other undecorated sherds of pottery recovered from Hiea@dntexts at Stainton
West probably belong to the Neolithic plain bowl tradition. Sigaifity, in the context of
the lithic finds from the site, excavations at Holbeck Parkthe Furness Peninsula (OA
North 2002), produced 106 sherds of Early Neolithic pottery, radion-dated to 4000-
3700 cal BC by associated material (Hodgson and Brennand 200&c8@ypanied by a
rod microlith, charred wheat and two unpolished flakes of #ifo on the Furness
Peninsula, Neolithic pottery was recovered from Roose Qudorye§ 2001) and Trough
Head (Barnes 1970, 5-6). Other sites in Cumbria where pattdtgrly Neolithic type has
been found include Ehenside Tarn (Darbishire 1873, 290-2), New Céwp®r, Aspatria
(Allen 2005) and Crosby Garrett (Higham 1986, 62; Manby 1970, 1MelQarlisle area,
Grimston Ware pottery has been retrieved from High CréstpCarthy 2002, 36; Wner
1998) and Scotby Road (McCarthy 2002, 37; Wner 1998). Cherry and QUe8Y;
1992; 1995) have also recovered a wide range of different Neolitherypaypes from
various sites in the Cumbrian limestone uplands. Pottersphetied as Peterborough Ware
was also recovered from a shallow pit at Old Grove, totréh-east of Carlisle (Lambert
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1996, 11-2, fig 2:3).

5.2.21 The Bronze Age pottery at Stainton West was very simildratofound at the settlement

5.3

5.3.1

5.3.2

5.3.3

sites excavated along the route of the CNDR (OA North 20tba)prising undecorated
jar sherds. It came from a pit in the vicinity of the roundeowshich may have been
related to the burnt mound activity along the rivBedtion 3.3.17rather than being a
settlementper se Pottery of this date is regionally very rare, especiallyside of a

funerary context (Hodgson and Brennand 2006), so this addition is sfdecable

importance. Bronze Age-type pottery is, however, known from #s ef Carlisle, at
Botcherby (Barkle 1998), where it was associated with whateitiasr a timber circle or a
roundhouse.

PotenTiaL oF THE ENVIRONMENTAL ASSEMBLAGE

A comprehensive sampling programme for environmental remainsafrange of feature
types, was undertaken along the length of CNDR, including freemtSn West. The
environmental assemblage preserved at Stainton West islivenge and, in many cases,
extremely rich. On the advice of the English Heritage &egi Science Advisors for the
North West (Sue Stallibrass) and Hadrian's Wall (Jacquilelgntsamples were assessed
for waterlogged plant remains (WPR), charcoal, charred ptamains (CPR), and faunal
remains, including invertebrates, pollen, other palynomorphs, foifena, ostracods, and
diatoms, and soil micromorphology. Sampling was either by butkarolith sample, the
latter being, principally, for pollen, other palynomorphs, forarenaif ostracods, diatoms
and soil micromorphology. The quantification of samples for the vammosypes and
environmental indicators is to be foundSections 4.14Animal bone)4.15(Insects)4.17
(WPR), 4.18 (CPR and charcoal}.19 (pollen), 4.20 (foraminifera and ostracods},21
(diatoms) and4.23 (soil micromorphology). In addition, of 1073 individual samples of
wood Section 4.1ptaken from the palaeochannel, 726 were identified to species.

The principal interest of the overall environmental assemidatgeclose association with
archaeological features and artefacts of known date, botheipalaeochanneBéction
3.3.5 and the grid square aredection 3.3.20 Stainton West is one of the few prehistoric
wetland sites identified to the west of the Pennines aenteyears, and Mesolithic,
Neolithic and Bronze Age environmental assemblages in thén Ngest are rare, with
usually only a few plant macrofossils being recorded from éidali and Huntley 2007,
35). Indeed, th&®egional Research Agen@dodgson and Brennand 2007), building on the
work of the North West Wetlands Survéin Cumbria, Hodgkinsoret al 2000), has
specifically highlighted the need to prioritise the invesitgabf prehistoric sites where
good environmental assemblages survive.

There are no Mesolithic or Neolithic insect assemblagestfre North West, making that
from Stainton West of national importance. In contrast, M#soliNeolithic and Bronze

Age pollen and diatom studies are more frequent, but theyetdens associated with

archaeological sites. Two notable exceptions are EhensidgWatker 1966; 2001) and

Eskmeals (Tipping 1994), both in west Cumbria, although neithénese are in inland

river valley contexts like Stainton West, making it unique. &olissemblages from burnt
mounds at Drigg (Pennington 1965; OA North 2010) and Sparrowmire @detand
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Huckerby 2002) are comparators for the burnt mound samples from Stainton West.

5.3.4 The WPR has a high potential for full analysis, and will cempht the study of the
insects and the pollen. Further interpretation of the wadd dnd the fungal spores will
help reconstruct the conditions within the palaeochannel and thactdraof the local
woodland. The assessment of the foraminifera, ostracods and dizsrpsovided useful
information regarding the environment within the channel, but thear preservation
(possibly a factor related to the nature of the environmentgldeposition) means that no
further analysis is warranted. The very few scraps of dnboae, which were thinly
distributed throughout the Neolithic channel deposits, came fromr eitkedium-sized
mammals or unidentified mammals. They have no further rdsqmtential, but do hint
tantalisingly that this material was once much more commondgept, but has not
survived.

5.3.5 Whilst the assessment has been uniformly successfuleissagsthe relative potential of
the various environmental assemblages, at this stage, thts r@srmit different levels of
interpretation. For example, the charcoal and CPR witiwalthe limited, but highly
specific, interpretation of a wide range of features and dispaghereas the insect data
presently provide a much more generalised impression of theoement, and the pollen
evidence is partial, but chronologically well constrained.

5.3.6 Stainton West in General: the insect fauna suggests a palaeochannel with slow-flowing or
stagnant water and, in common with the WPR, there Is Bitidence of any stands of
waterside vegetation. The terrestrial beetles recorded sugmgeslland and trees with
some taxa that are associated with decaying timbersetreed, and fruits and nuts. Buds,
decaying wood, leaf fragments and nuts are also prolificensdterlogged plant remain
samples. Further corroborative evidence for decaying wood coroas the pollen
assessment, where the sporesKaftzschmaria deustaa fungus associated with wood
decay, were identified. This type of fungal spore has been recordenumber of pollen
studies at the time of the EIm Decline (Inm¢sal 2006). Beetles associated with grazing
and grassland were recorded in all samples assessedédotsirirom the palaeochannel,
along with a number of herbaceous seeds that suggest sinmanuwoties, which might
indicate openings in the cano@ygctions 4.1and4.16).

5.3.7 One of the primary questions asked of the environmental atavess whether the
palaeochannel at Stainton West was directly influenced by chantiesrelative sea-level
during the life of the channel deposits. The assessment of fle@,doraminifera, diatom
and waterlogged plant remains has provided overwhelming evidence fi@shwater
environment. However, the lack of any indicators of salinitysdaet preclude the
possibility that rising sea-levels on the coast may h#feetad the Eden Valley, causing
the backing up of freshwater. This evidence is consistenttigticurrent understanding of
relative sea-level over this perio8gction 5.4.9-10

5.3.8 Mesolithic Organic Deposit (Section 3.3.5). the pollen, WPR and wood samples all
indicate a wooded environment in the Mesolithic period. The palfehwood samples
both suggest that hazel and elm were well represented wotbaéland, with some oak and
alder. Hazelnuts, seeds and catkins and, to a lesser exdst,wood were identified
during the assessment of the WPR, but no remains of elm oweak observed. The
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woodland ground flora is represented by dog's mercury, wood-rush and evogidteday,
the three taxa are found growing in woods (often at the woodldgel), hedgerows/hedge
banks and shady places (Stace 1997). The presence of other herbalessisand
brambles, and the abundance of hazelnuts, suggests that the woodldral/enbgen quite
open in character or with some local clearances: hazs/neshes produce fewer flowers
and subsequently fewer nuts in dense shade (Huntley 1993, 214hesedldtter were
abundant. Despite the excellent preservation of the pollen, plaatl and insect remains,
very few aquatic taxa were recorded during the assessmgggsiing that the vegetation
was not encroaching from the banks of the Eden.

5.3.9 Mesolithic/Neolithic Alluvium (Section 3.3.8): the environmental evidence again suggests
a woodland environment, but possibly quite open in charactewjtbrlocal clearances.
There is less variety in the WPR in this element ofsitee than in théviesolithic organic
depositand, again, there is little or no evidence of any encroaching vegetation.

5.3.10 Earlier Neolithic Organic Deposit (Section 3.3.9): once again, a woodland environment of
open character with local clearances is suggested. EImnemail represented, but the
pollen, wood samples and WPR all point to an increase iregiregentation of alder in the
flora, and the wood suggests this may be at the expense of osgiteDexcellent
preservation, very few remains from aquatic and wet ground phaares recorded during
the assessment, so the channel seems to have remained clear of vegetation.

5.3.11 Earlier Neolithic Alluvium (Section 3.3.12): woodland continued to dominate the
landscape, but elder seeds first appear in the WPR. Thenpeesf elder suggests a well-
manured soil and, together with the bramble seeds, is possilityative of scrub or waste
and rough ground (Stace 1997).

5.3.12 Later Neolithic Organic Deposit (Section 3.3.15): by the Later Neolithic period, it appears
that the channel was rapidly becoming infilled, with aldarr growing on the surface.
Rushes, sedges, wood sorrel and gipsywort probably grew amongdtiehé¢rees. The
greater variety of herb seeds identified suggest that tHandrwegetation was possibly
becoming more open.

5.3.13 Later Neolithic Alluvium (Section 3.3.16): woodland continued in the landscape but the
pollen suggests that elm was no longer abundant. Bramble, eldeettledseeds are again
possibly indicative of scrub or waste and rough ground, and bo#lideeand the nettles
indicate a nitrogen-rich soil, perhaps suggesting the presemmeopfe or animals along
the riverbank.

5.3.14 The Burnt Mounds and Other Features (Sections 3.3.17-18): CPR were absent from the
burnt mound deposits but charcoal was frequent. The charcoal asseiinbragBurnt
Mound 1 differed from the other three, as it was dominated kyvdzereas Burnt Mounds
2, 3, 4 and 5 had a more mixed assemblage. The charceattdage from ring gully
100031 (Fig 11) was also mixed. Pollen was recovered from monsédithples taken from
the burnt mound troughs and a cooking pit, and preliminary findings stutjget the
vegetation on the river banks during the Bronze Age was alder woodland with open areas.

5.3.15 Grid Square Area (Section 3.3.20): within the drier area adjacent to the channel, the
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5.3.16

5.3.17

5.3.18

environmental evidence mainly comprises CPR and charboalthe pollen assessed
suggests the landscape became more open whesvdheank alluvium(Section 3.3.2)7
was being deposited. Less than 16% of all the bulk samples taken from deposstaiaahi
contained any charred remains and those recorded are roaafigrcoal, with a few weed
seeds and charred cereal grains. Barley grains dPidinus fragments
(sloe/blackthorn/cherry) were recovered from theerbank alluvium but within the
colluvium backwater channednd stabilised land surfaceghe remains were exclusively of
alder/hazel and oak charcoBtagments of alder/hazel and oak charcoal were identified in
features radiocarbon-dated to the Mesolithic perget{ion 4.2h and alder/hazel charcoal
was predominant in features radiocarbon-dated to the Neqgtighiod {bid), although by
the Middle and Late Bronze Age, oak was the major fuel tgpetion 4.18

Principal Potential: Insects: there are very limited numbers of insect faunas that ate L
Mesolithic in date. Furthermore, two of these (GoldclifellBet al 2000; Bell 2007;
Westwood Ho!: Girling and Robinson 1987) are from coastal peatsige probably not
directly comparable with the material examined from Staint/est. Only a few inland
riverine deposits have been studied to date, at sites suBla Ings, Nottinghamshire
(Dinnin 1997), Mingies Ditches, Oxfordshire (Robinson 1993), and Runnymedge,
Oxfordshire (Robinson 1991). Similarly, Neolithic insect faunae atso limited,
consisting mainly of a number of deposits from the sites mentiabesie €g Dinnin
1997), and also Croft, Leicestershire (Smithal 2005), deposits associated with the
Somerset Levels Trackways (Girling 1977; 1979; 1980; 1982; 1985), andheithine
woodlands of Thorne Moor Wastes (Whitehouse 1997; 2004). Of thesepirityisthe
channel deposits at Bole Ings (Dinnin 1997) and Croft (Smitlal 2005) which are
directly comparable with the Stainton West assemblage.l8¢ksof comparable sites of a
similar date alone suggests that the insect faunas fromRCHI2 of clear national
importance. Similarly, the distribution of the sites in Uit also establishes that the insect
faunas from CNDR are of national importance, since there arethes Mesolithic or
Neolithic insect faunas from the western side of the Pennifesre is, therefore, a
particularly striking gap in our understanding of landscape and aoddlevelopment in
both periods in the North West, that the material from Stainton West willssddre

The nature of woodland and insect communities in both the Mésalnd the Neolithic
periods is an aspect of the past that has become a vadeot debatei€ Vera 2000;
Mitchell 2005; Whitehouse and Smith 2010). The insect fauna fromt&ta¥Vest fits into
this research and has the potential to change the undemstaoidihow channel-side
woodlands were structured and utilised by humans. In additiomrevstill unsure of the
composition in terms of forest structure and trees thataasociated with this type of
infilled channel (Dinnin 1997; Whitehouse and Sn#005; Whitehouse and Smith 2010).
There is also some continuing uncertainty over the nature ars® ©f clearings seen at
this type of location from the Neolithic period, and the degpeehich the cause of such
clearings may be attributed to grazing of domesticatetke aattl pigs in the woods, rather
than wild animals (Robinson 2000; Sméhal 2010). The occurrence of both indicators
for grassland and open ground seen in the insect faunas framoB8té/est will be very
informative in terms of this debate.

Lastly, valley woodlands usually contain an insect fauna whiclo longer present in
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5.3.19

5.3.20

5.3.21

5.3.22

Britain today (Buckland 1979; Buckland and Dinnin 1993; Whitehouse anth 2004).
This is a range of species that are associated witdwadeaml and which have been
described asurwaldrelikt (literally: old world relict) and, now, are certainly éxtt in this
country. During this assessment, several specimens were megowvbich could not be
readily identified to genus, suggesting the presence of such species.

Other Evicence: detailed analysis of the pollen, fungal spores and WPR from ¢melith
samples taken from the palaeochannel, combined with tighhclugical dating, has the
potential to distinguish very local changes in the environment during the Mespétiod,
the Mesolithic/Neolithic transition, the Neolithic period andome Age, when the
character of both the archaeology and environment were changidfyrdhe distinction
between regional and local environments is often hard to naakethe accuracy of the
relationship between the archaeology, chronology and environmentakshardifficult to
determine (McCarthy 1995), but at Stanton West there is hugatipbtor this to be
addressed. In the future, it may be possible to refine futtmerchronology of the
archaeological and environmental changes, using the samples friomorSi&est for very
high-resolution pollen analysis. As such, the cores willfiered to Dr Jim Innes and his
co-workers at Durham University for complementary academic research.

The analysis of WPR from other Mesolithic and Earlieslitec sites, such as Star Carr,
in North Yorkshire, and Williamson's Moss, on the Cumbriaastohas rarely been
undertaken (Hall and Huntley 2007, 23). This makes the analysiedVPR from the
Stainton West channel deposits extremely important. The imn¢egamalysis of the WPR,
the pollen, wood, insect remains and the soil micromorphologthlkgsotential to provide
a very detailed picture of the local environment associatddthe known Mesolithic and
Neolithic archaeological activity.

If contemporary with the Mesolithic activity at Stainton \\Mé®& CPR or charcoal remains
can potentially provide information on human activities and resouse from a period
that is still poorly understood in Britain. Many of the &arlpalaeoenvironmental
investigations at Mesolithic sites have been limited toepodnalyses (Hall and Huntley
2007), although some Ilater studies have addressed this extrenke ofac
palaeoenvironmental data. The recent investigation of the Nesdhkeside site at Star
Carr produced evidence for the burning of reedswamp, which woulkl gr@wn in and
around the lake margins (Hather 1998; Law 1998). There are athew sites, on the
North York Moors and in the Pennines, which have produced Masotiharred material
(Hall and Huntley 2007), but CPR are sparse and the evidenns/ rmamprises charcoal
from the burning of vegetation. Such burning activity is typicakbgociated with later
Mesolithic, pre-elm decline, disturbances identified inngn@ollen records in the area
(Hall and Huntley 2007).

Despite being unsuitable, in most cases, for further quaitaihalysis, the CPR
assemblages from Stainton West that have been radiocarbantaldake Neolithic period
and the Bronze AgeSgction 4.2bare also important, as charred material from sitehisf
date in northern England is surprisingly scarce (Hall and Hug0®7). Any information
will add significantly to our knowledge and understanding of eapliehistoric activity
and the environment in northern Britain. The main priority bélto establish a direct link
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5.3.23

5.4

5.4.1

5.4.2

between the charred material and human activity, althoughsparke assemblages must
be treated with caution, especially given the shallownedseadéposits, the palimpsest of
activity, and the fact that modern roots are present in martheokamples. However,
material, such as cereal grains, should not automaticallyisgtounted on the assumption
that it is intrusive. Some of the earliest examples ofreldacereal grains in Britain, from
Lismore Fields, near Buxton, and Billown on the Isle of Mayehbeen dated to 3950-
3530 cal BC (4930470 BP; OxA 2434) and 3930-3630 cal BC (4930455 BP; OxA 10140)
respectively (Jones and Rowley-Conwy 2007; Brown 2007). In Cumbciaaraed cereal
grain from a tree throw at Holbeck Park (OA North in priegg been radiocarbon-dated to
3960-3780 cal BC (5065+35 BP; SUERC 10772). These age ranges are certainly consistent
with some of the dating evidence from the grid square am,charred cereal grains
should therefore be considered for radiocarbon dating.

The environmental assessment at Stainton West has dersdns$tuge potential for
environmental analysis in deposits dating to the Mesolithic ogeri the
Mesolithic/Neolithic transition, the Earlier and Later Nduott periods and the Bronze
Age. Hall and Huntley (2007) suggest, in their review of théagobotanical record in
Northern England, that the record of plant macrofossils neetie textended for these
periods, and th@rehistoric Regional Research Agen@d#odgson and Brennand 2007, 36)
has specifically highlighted the importance of environmentalanesnfrom sites of this
date. As such, the palaeobotanical remains from Stainton Westregionally and
nationally important, making further environmental analysis a Vg priority, in the
case of the CPR not withstanding the relatively small aura#ons of the material. The
material should, however, be studied in the context of the otheoemental assemblages
recovered from the CNDR scheme as a whole (OA North 201lahatamise our
understanding of landscape development in the lower Eden Valley.

POTENTIAL OF THE ARCHAEOLOGICAL STRATIGRAPHY AND THE (GEOARCHAEOLOGICAL RESOURCE

At Stainton West, the channels and floodplain environment o&ribent River Eden

provide a dynamic backdrop against which site formation and pasrhbehaviour must

be understood. The excavations have highlighted the importance thatbemging the

landscape and geoarchaeological context of a site will haits tverall interpretation.

Without this approach, it becomes almost impossible to exanh@ecdnditions that

prevailed and the resources that were available in the @astn the nature of the
archaeological remains, any consideration of the culturaligstaphy should necessarily
take place alongside the natural stratigraphy, as, in maegchere is no clear distinction
between one and the other. Cultural materials were veagn dbund within naturally

accumulating deposits of fluvium, alluvium and colluvium, and amlogéal features

both truncated and were sealed by such deposits.

The principal stratigraphic potential at Stainton Wesdlli of prehistoric date, the only
features and deposits that date to later periods being thieagalicultural soils below the
present-day pasture, the land drains that cross the sitheahddges that enclose the field
it lies in. The latter are probably of medieval or post-medieval date, although eagins
are possible. The prehistoric stratigraphy comprises a rangeatafal and cultural
deposits, cut features, stone spreads, hearths and woodsuaratrtemains, all of which
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5.4.3

5.4.4

5.4.5

are either within or lie adjacent to a palaeochannel. Thbaablogical features and
deposits have been described in detail witaction3.3, and radiocarbon datingéction
4.29 suggests that the earliest activity commenced in the sisidnnium BC and that the
latest activity dates to the start of the first millemmiBC, although lithic findsSection
4.3) may suggest activity in the area several thousand yedisr ear, and Iron Age or
Romano-British beadsSéction 4.1Pand Romano-British pottenBéction 4.1pmay point
to a later human presence in the vicinity.

Features of prehistoric date are rare in the regionivedyatew having been positively
identified during archaeological investigation (Hodgson and Brennand 28(08jainton
West, they are associated with well-preserved and largeditu artefactual $ection 5.2
and palaeoenvironmentalSéction 5.3 assemblages, meaning that the potential for
information retrieval is huge. However, as is often the e@te prehistoric archaeology,
the evidence is not clear cut and does not fit neatly intocéibegories that we use to
describe human behaviour today or at other, perhaps more fapelieods of history. This
problem is compounded by the remains often being of an instibktaature; partial
preservation; archaeological complexity; and that the site is a palimpgbsine phase of
activity being directly superimposed upon another, sometimdgswi any stratigraphic
separation. On balance, it would appear from the assesdmaetitis area had a variety of
uses at different times in the past. It was variously aometimes simultaneously, a
settlement; a source of resources; a place of production; thiegséor votive or
ceremonial and discursive practices; a possible crossingtieweEden; and a marginal
area. The activity at Stainton West should be understocetnmstof the gravel terrace to
the east, where there is possible evidence for Early Mesolithic activityN@Dh 2011a); a
Neolithic ceremonial complex (EH 2010; OA North 2011a); and Brdwgee agriculture
and settlement (OA North 2011a).

During the Late Mesolithic period, the archaeological iacis principally represented by
an extensive and extremely populous lithic scatBsction 4.8in the grid square area,
which is associated with at least two pits that haven vadiocarbon-dated to the fifth
millennium cal BC $ection 4.2b There are large numbers of other features, including a
probable stakehole structure, pits, scoops and stone spreads) wiay also be
contemporary with the scatter. This is all probably part desolithic settlement that
seems to extend beyond the boundary of the site. Whether thisheaslived, but
intensive, occupation, of permanent or semi-permanent nature, eadnste result of
repeated, ephemeral visitations to the same place, retodmesestablished. At broadly the
same time, a possible beaver lodge and dam within the chaftests to activity by this
species, which could have influenced the local environment, mékingre attractive for
the hunter/fisher-gatherers. Some worked and burnt weectibn 4.18and a few worked
lithics, within the lowest levels in the channel, sugdeshans were also active within it.
Regionally, the Mesolithic remains at Stainton West arkapes best paralleled by those at
Williamson’s Moss $ection 5.4.9

In the Neolithic period, tree throws within the grid squaea,atated by radiocarbon assay
(Section 4.2h and flint tools, such as leaf-shaped arrowhe&#stion 4.3.8Plate 26),
and polished stone axe flakeSegtion 4.5.4 may provide evidence for tree felling and
hunting adjacent to the river. It is also possible that martiieobther worked lithics and
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features in the area date to this time, and indicate m&gasive occupation. Within the
channel, possible fish weirs and a timber platform, on teeeeabank leading down from
the grid square area, demonstrate that the watercourse axtadfocus for activity.
Evidence that this was not entirely concerned with sulbsistas provided by the
structured deposition of pottery; felling debris; worked wand|uding two tridents and a
paddle; polished stone axeheads, arrowheads, at leagtobssoir and other worked
lithics (Section 3.3 On the far side of the channel, Burnt MoundSedtion 3.3.15 a
linear stone setting and the base of at least one largeifoeides some indication that
activity may have extended further into the floodplain. Althouggjanally, there are no
direct comparators for the remains at Stainton West known from modern écwcsayvttose
excavated at Ehenside Tarn (Darbishire 1873) in the nineteentbry seem tantalisingly
similar in a number of ways, and may even hint at a distinctive regialtate

5.4.6 Hearths in the grid square area, radiocarbon-dated tadheeBAge $ection 4.2h show
that this continued to be occupied to some extent, althoughpsena as intensively as
during earlier periods, as lithic finds typologically diagnostichig period do not occur in
any quantity. Along the banks of the palaeochannel, on both sides,spueatls of stone
associated with pits filled with fire-cracked stone and charf@&ait Mounds 1-4Section
3.3.17 demonstrate that this area was more intensively usedevémwvhat precisely this
activity was has yet to be established. A structure, asimpgra ring gully and central
hearth Section 3.3.18 was possibly associated with the burnt mounds. It sé@smsmall
to be a dwelling, although this cannot be ruled out. A pit, comigipbttery, near to the
structure is equally equivocal, and can either be intexprage evidence for domestic
occupation or may instead have resulted from a symbolic peaofi some kind. The
channel at this time was probably still a wet environmenttH®ibrganic preservation was
not anywhere near as good as lower down in the sequence, and ergderce was not
well represented. By the Late Bronze Age, the area mag Iwen culturally marginal, and
episodic flooding is indicated by accumulations of alluvium. O#veamples of burnt
mounds have been excavated at a number of sites in Cumbria (Hagsdsrennand
2006, 44), although, to date, never have they been found in such freqcemmntrated
into a single area.

5.4.7 Throughout this assessment, as the picture is not yet contipdetechaeology within the
palaeochannel, and in the area of grid squares adjacenthtsithainly been described
separately, whereas the activity is seemingly contemporaneoutlseaackas were probably
connected in use. One of the key aims of analysis must inéetyrate these areas within
the discussion and to demonstrate how they may have beaadeticin practice. The
waterlogged conditions within the palaeochannel mean th#teipast, different kinds of
activities seem to have been undertaken in the two zonéghat there is better organic
preservation within it than in the grid square area. Consegutrlnature of the evidence
is very different. For example, there are far fewerditimds in the palaeochannel and no
wooden finds from the grid square area; cut features and burntitdegg@smuch rarer in
the channel, but wooden structures and other organic materialgestree felling and fire
setting seem to have taken place within the grid squage whereas stone axes and tree-
felling debris seem to have been deliberately depositedstructured manner within the
channel. The challenge will be to develop robust chronologieshvadmperate across both
areas, so that the complementary forms of evidence can be studied in combination.
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5.4.8 The site at Stainton West offers an important new péngpemn the Mesolithic period
along the Solway Firth and will be highly significant for stgdi this period. Elsewhere
in western Cumbria, there is a concentration of settlemadéence in the Esk Estuary, and
this is where most archaeological investigations have preyiotgsided to focus.
Fieldwork has identified activity at Skelda Hill, Willion’s Moss, Monk Moors,
Eskmeals Pool Ill (Langley Park) and Eskmeals, near Newbigtpdgkinsoret al 2000,
63-7). Based on current evidence, it is difficult to asselssther the high density of
Mesolithic activity identified at the edges of the Eskugsy reflects a true concentration
of activity; indeed, Stainton West raises the possibility ithland river valleys, as well as
coastal settings, were attractive environments.

5.4.9 One of the most intensively studied sites of the Eskywal®Villiamson's Moss, where a
large lithic assemblage, including a Late Mesolithic midnaditomponent, and potential
wooden structures of fifth millennium BC date were found (HodgswhBrennand 2006,
25). The site was located on a raised beach, which wascsubjghases of marine
sedimentation, but became isolated from the sea by the developinaesingle spit around
5000 BC, allowing a brackish backwater lake to develop (Huddait1977, 142). It was
the subsequent development of fen carr deposits at the edgebaickveater that appears
to have first attracted Mesolithic groups to the aretheLater Mesolithic sites in
Cumbria also either tended to be located near to upland mirslightly inland of the
present coastline, on the shingle ridges that denote the perinfianige of maximum
marine transgression (dated to 6400-5800 cal BC) when sea+leael®ed a maximum of
7.1m OD (above present-day levels) on the southern Solway coastline (LIoyd 2010, 55).

5.4.10 Similarly, activity at Stainton West appears to haygbeat around the start of the fifth
millennium BC, which was near the end of the maximum mararesgression. However,
apart from the lowest part of the sequence, the various phasdgliofy and reactivation
of the palaeochannel sequence at Stainton West relate toaihephrase of subsequent
marine regression. This regression was briefly interrupted Bljght rise in relative sea-
level at around 600 BC, before continuing to the presieia)

5.4.11 The river terrace at Stainton West was sculptethdyglacial outwash channels that laid
down the sandy gravel deposits that underlie the site. A sequehighegnergy braided
channels formed an undulating topography, which would have created lppesdetween
multiple shifting channels. The early deglacial topography would redfexted the
formation of later channels during the onset of warmer conditcring the mid-
Holocene. Isostatic rebound, being far more rapid during this ja¢teod (Lloyd 2010,
53), created a series of closely dated upper terrace formations.

5.4.12 The development of a sand-dominated channel on Terrace 3 (Mibe4¢ most of the
activity at Stainton West seems later to have focused, psoloaiourred in the early
Holocene. The topography of this wide, relatively uniform chanrslesgce would have
influenced the formation and sedimentation patterns of thg-darimid-Holocene. The
incision of the main channel sequence on the site developed latey theimid-Holocene,
and started to infill at the same time that the humamigcwas occurring on the site. The
palaeochannel sequence appears to have accumulated in a predgnireahtvater
system $Section 4.21)6beyond the reach of the tidal range. The timing of the organic
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5.4.13

5.4.14

5.4.15

5.4.16

accumulations recorded within the sequence fits well pattiods of sea-level fluctuations
and the onset of peat formation in other terrestrial sequémeaghe region (Wimblet al
2000). Upstream, river systems are found to reflect the desigraatures of sea-level
fluctuations, mainly though the backing-up of freshwater systemmaekter, the channels
exhibit a complex sequence of deposits that may also have lgedicantly affected by,
variously, channel migration, as well as human and animalitgcon the site. This
sequence may, therefore, be very localised in origin andietassarily representative of
the wider floodplain sedimentary sequence.

The site appears to have occupied a significant topographidgamos the floodplain,
where the river potentially narrowed and was constrainedetsgral floodplain islands,
which would have possibly facilitated crossing over it a goint. These islands seem to
have extended across Terrace 3, separated by a seriedarhesmg channels. High points
or promontories at the edge of a wetland zone would have beemti@gtive locations
for early prehistoric communities to exploit the rich wetlamdl river resources present.
What is less clear is the role that wetland environmenes lald for early farming
communities, although they no doubt continued to be an important resdheeise of
wetlands is difficult to determine and the evidence is fragarg at best for the late
prehistoric period. It is, however, likely that wetland areashained an integral and
important part of a much more widely settled and exploited tap#s Nationally,
evidence of activity from wetland zones has been identifiedhe form of artefacts
recovered from alluvial and peat deposits as votive offerings (Prior 2003, 287-93).

In the context of the wider CNDR landscape (OA North 2011@)wétland zone may
have been contrasted and articulated with the adjaceatéethrough human movement
and practice. Consequently, it may have been conceptualidezingother to it. During
the Neolithic period, this is perhaps expressed archaeolggicall the acts of
deposition/construction within the channel, as opposed to the woinstr of monuments
on the terrace, whereas, during the Bronze Age, the consrdsttwveen the farming
settlements on the terrace and the burnt mound activigcadj to the channel (if the
roundhouse at Stainton West can be discounted as a normal dwelling).

The sequence of deposits forming Mesolithic organic depositndicates a shallow
channel, which was gradually drying out. The accumulation of ntiaén wood unit
indicates a significant reduction in the flow of the rivad @ncroachment of vegetation
into the channel. It is possible that some of the wood redardeld have fallen in from
overhanging branches and the river banks, but it is just as ttkatysome of this wood
was deliberately introduced into the channel. A number of gnamgedrunks and branch
ends Gection 4.1B within this unit may indicate beaver activity. Beaver dapnovide
natural fords across a river, and these create cleariogpice and ponds. They can also
produce very localised sedimentation regimes, as they steflowhef the river and can
cause it to migrate through alternative channels. Beavereatourage tree growth by the
coppicing of trees, which creates long thin stems that are dragtgethe channel to create
the dam and lodge (Coles 2006). At Star Carr, a collapsed beaver lodge wgsiskitby
people for a variety of activitiegb{d).

Mesolithic communities may have been first drawn to thietSh West site as a result of
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5.4.17

5.4.18

5.4.19

5.4.20

5.4.21

localised woodland disturbance caused by beaver clearancge €hegironments would
have been attractive to hunter-gatherer groups, providing ready-ooppice stems that
would be ideal for firewood, arrow shafts or harpoons. The neavgrewth would also
have encouraged foraging and hunting resources, and the ponding oteheowae may
have provided good fishing. These conditions could have been instrumentaséheitteon
of this particular place for camps or more permanent sedtlemesulting in the lithic
scatter and features within the grid square area.

The accumulation of thiglesolithic/Neolithic alluviumclearly represents the onset of
faster-flowing conditions within the channels between the DMésolithic and Earlier
Neolithic periods. The strength of the flow may be partly seethe water-worn tree
trunks that were identified in parts of the Mesolithic orgasequence. This may have
eroded and reworked parts of the upper deposits. The channel nauddoeen deeper,
possibly enough to allow water transport. Its minerogenic natatgd also suggest that it
was largely free from vegetation, and not so prone to se&sainging out as the earlier
deposits. Archaeological activity within the channel is likelye less visible and unlikely
to survive in this context.

The accumulation of the upper organic sequence marks the devel@braeprolonged
drying out of the channel and a significant reduction in the flow of #ee. The timings of
the organic accumulation appear to correspond well to fluongin sea-level, and the
back-up of an upstream freshwater syst&uacfions 5.4.9-)2 The accumulation of the
Earlier Neolithic organic depositnarks a gradual return to drier conditions and the
encroachment of carr-type vegetation within the channelsyitgctapparently either
continuing or being renewed on the land surface during this pdiedpossible wooden
structures identified within thd=arlier Neolithic organic depositmay have fulfilled
multiple functions, including aiding communications, as rituai,faad for fishing and
they seem to have been associated with the ritual depostitiobjects, such as polished
stone axesSection 4.5 pottery fragmentsSection 4. and wooden artefactSé¢ction
4.13. These were deposited in a low-energy environment and arg tikdhave been
foundin situ.

There appears to have been a cessation or significaniordnaedimentation within the
channel between the deposition of tRarlier Neolithic organic deposiand theLater
Neolithic organic depositThe Later Neolithic alluviumidentified at the edge of the
channel appears to have accumulated during this period andt@sdac@rolonged period
of more stable conditions on the floodplain, with little sedime@mabccurring. This
channel may have become cut off during this period.

The accumulation of theter Neolithic organic deposrteflects a return to rising ground-
water levels and organic sedimentation. This helped to buriate Neolithic alluvium
preserved at the edge of the channels without removing it.

The overlyingverbank alluviunsuggests a rejuvenation of river flow within the channels
during the later prehistoric period, possibly as a resultatased run-off and vegetation
disturbance. The channel appears to have silted by the Edvligitike Iron Age, surviving

as a topographical undulation that appears to have been seaswmaltipgged. By the
time these channels were inactive, the terrace had beeted@ifid the floodplain had
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moved down on to the fourth terrace (Fig 4).

5.4.22 All indications are that the flint scatters are predominam#ytu and are sealed within an
early prehistoric land surface that also preserves buriagrésatsuch as possible structures
and hearths. The excellent preservation of the land suafgmears to be due to burial by
later colluvium and alluvial deposits, and does not appear toldesre disturbed by deep
ploughing in recent times.

5.4.23 The deforestation of the landscape during the late Iron Agégithy 1995; Huntlegt al
2009, 113) could have given rise to the sand-dominated channeisfiedewithin the
fourth terrace, with the higher-energy river flow and iased sedimentation being
attributable to greater run-off and erosion during this peflitd@ charcoal-rich channel
fills may also suggest that the floodplain was deliberatielgred and managed. Previous
authors have argued that episodes of forest clearance elatedrto the construction of
Hadrian’s Wall, and the timber requirements of the Romariamjlinfrastructure (Davies
and Turner 1979; Barber 1981, 113). This argument has been subsequently challenged, as it
rested on poor dating control (McCarthy 1995; Huntley 1999), and masyagipear to fit
better with clearance being initiated in the late Iron Age foarggm purposes. Site-specific
work tends to support the idea of a patchwork of environments préséote the
construction of the Wall, and varying degrees of impact within different areasStainton
West site can help to provide colour to this picture aveal whether the floodplain near
Hadrian's Wall was actively managed by the Roman military.

55 ConNcLUSIONS

5.5.1 The project has examined a rich palimpsest of activiBtaanton West as part of a much
wider scheme of investigations along the CNDR (OA North 201z true potential of
the site can only be fully realised as part of thisewigsearch programme. The landscape
investigated owes its genesis to the end of the last IcecAgEP00 BC, but has since then
undergone a slow process of modification by both natural and managedts, including
the River Eden, in order to become the landscape seen todaitably, the evidence of
such change has been localised and is inconsistent in itsaduand data gathered by this
project do not represent the full series of chronological pefraas the end of the last
glaciation to the present day. Nonetheless, the materidhbgsotential to elucidate many
facets of the past use of the area, from shortly aftgoass-glacial recolonisation until
fairly recent times. It is important to remember that iéx@ains were created by rational,
thinking human beings, who made a successful life withinehadving landscape. Their
needs and aspirations must have governed the manner in wéyjcintéracted with and
modified the world around them, and are thus revealed to siegese by a structured
analysis of that landscape.

5.5.2 At Stainton West, the evidence is particularly good for Mesolithic and Neolithic
periods, and Bronze Age, and because of the quality of theseseha site has been one
of the most significant discoveries regionally in recent yeatsthe beginning of this
section Section 5.1.)1 a bold statement was made that Stainton West withany ways
set the regional agenda for future research in these pelRetixence to the summaries of
potential, advanced above, and the prehistoric period chaptee éfethional Research
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Agenda(Hodgson and Brennand 2007) will, hopefully, bear this out. Staintst Wearly
has the potential to contribute to many of the themes andtings set out in this latter
document (Table 20), as well as others not specified therein.

Theme Initiatives

Settlement and Land Use 2.4,2.5and 2.32

Fieldwork Techniques and Targeting |2.8, 2.10 and 2.11

Environment 2.15and 1.16

Palaeolithic and Mesolithic 2.20,2.21 and 2.23

Technology Production, [Trade] an@.23, 2.24, 2.25, 2.262.54, 2.56,
Exchange 2.57,2.61, 2.62 and 2.63

Legacy 2.27

Burnt Mounds 2.49, 2.50 and 2.51

Table 20: Potential of Stainton West in relatiorrésearch themes and initiatives in the Regionakedech
Agenda (Hodgson and Brennand 2007)

5.5.3 In combination, the various sites of the CNDR (including @taiWest) have huge
potential to improve the understanding of Carlisle's past and engk&uable contribution
to regional and national research agendas. As is so bftatate, the value of the whole is
greater than the sum of its parts and, in this context, evgatine evidence can be
informative. As such, an holistic consideration of the archaeaddgite CNDR has the
greatest potential for historical research, and a coherewnabgically ordered narrative
account will thereby be achieved. The people of Cumbria haveatd#iynfunded the
archaeological programme, and it is they that, potentiallye lae most to gain from the
project. In the future, every effort should be made to enthatthe results reach the
widest possible audience. Historical knowledge can make a isartif contribution
towards strengthening a sense of place and possession among owdarunities, and it
can help those who influence the growth and development of ahdsdape today to
understand the importance of their ancestors’ contribution to #iggal their own to the
future (English Heritage 2000): the archaeology of the CNDRiicgrthas the potential to
enable this.
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6 UPDATED RESEARCH AIMS

6.1

6.1.1

6.1.2

6.1.3

Aivs aND OBJECTIVES OF THE PROGRAMME OF ANALYSIS

This section follows the guidance of English Heritage regardenfptmulation of updated
research aims (English Heritage 1991, 2—-3). The original @ntké project remain valid,
but can be updated, as follows, with new aims and objectives dé&avedhe statement of
potential set out irBection 5Research Aim 4 has been elaborated in more detailttie
others, as the analysis of the large and extensigtu lithic assemblage is likely to be
highly involved and require detailed spatial analySisction 7.7.1R

Updated Research Aim 1: What is the evidence for past human activity at Stainton West?
Objective 1:How is past activity characterised?

Objective 2:How was the site used during each phase of activity?

Objective 3When did this activity take place?

Objective 4:s there evidence for continuity in occupation or did this take pladésorete
episodes?

Objective 5: What cultural, topographical or environmental factors may have governed the
selection of Stainton West for the activities enacted there?

Updated Research Aim 2: How has the topography and geomorphology of the area served
both to enable and constrain past action, and affected ourstartlting of the ancient
landscape?

Objective 1:How does site visibility affect the understanding of landscapeurésat
through time?

Objective 2:What effect has the geomorphology of the area, particularly ther Eiden,
had upon human movement, settlement, society and subsistence through
time?

Objective 3: Is there any evidence for change in relative sea-level atobt&ifest?

Objective 4:What part has the topography of the area played in connectingathier
areas or isolating it from them?

Objective 5:Can study of mapping and documentary evidence assist with the armdlysis
the landscape through time?

Objective 6: Is there any persistence in landscape featurghisnarea? How much
continuity is apparent from ancient to modern times?
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6.1.4

6.1.5

Objective 7: Has the solid and drift geology affected the igairvof environmental
evidence on these sites?

Updated Research Aim 3: How can the analysis of the palaeoenvironmental assemblages
recovered from Stainton West be used to interpret humangeaetd past activity at the
site, and contribute to an understanding of the past ecology and environment?

Objective 1What evidence, if any, is there for climate change?

Objective 2:Is there any evidence that humans had a major effect on theioemént at
different times in the past?

Objective 3:What was the nature of the environment in the channel and how did thi
change over time?

Objective 4:What was the nature of the environment adjacent to the channel and how did
this change over time?

Objective 5:What was the nature of the environment in the surrounding landscape and
how did this change over time?

Objective 6:How might the past environment and ecology have constrained and enabled
human activity?

Updated Research Aim 4: How can the analysis of the lithic assemblage recoveosd fr
Stainton West be used to understand human practice and past activity tetxthe si

Objective 1: What information can be gained from the study dittiie raw materials, in
terms of resource procurement strategies; connectivity tardistreas; the
spatial distribution of the materials; and any evidence for tipegferential
use?

Objective 2:What information can be gained from the study of the relationshipebatw
burnt and unburnt lithic pieces and can hearth-side locations, middens
other activity sites be identified?

Objective 3: What information can be gained from the study ofittie technology
regarding the form in which the material was brought to the dhe;
activities undertaken; evidence for cultural or chronologicalhecific traits
and changes over time; any spatial patterning in the distributiothef
material?

Objective 4: What information can be gained from the study oflithie tool types
regarding the activities undertaken; evidence for cultural ooobtogically
specific traits and changes over time; any spatial patterning in the
distribution of the material?

Objective 5: What information can be gained from the study afdhese stone regarding
the activities undertaken; any spatial patterning in the dstion of the
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6.1.6

6.1.7

material; and any association with other early Neolithic cultunadterial
Do the polished stone axes form a group and how do they contrdaie t
understanding of stone axe studies in Cumbria and at large?

Objective 6: What information can be gained from the study of the ochre?

Objective 7: What information can be gained from the study of itrewear regarding
the character of activities undertaken at the site; the use dicpkar
resources; settlement organisation; seasonality; and site formation?

Objective 8: What information can be gained through the integratiomhe various
lithic studies and integration with the other analyses undertate®tainton
West?

Updated Research Aim 5: How can the analysis of the altered wood assemblage recovered
from Stainton West be used to understand human practice and past activity aPthe site
Objective 1What is the evidence for prehistoric woodworking?

Objective 2: What is the evidence for prehistoric woodland husbandry?

Objective 3: Can any preferences be discerned in the selection of wood?

Objective 4: What is the evidence for structured deposdiowood within the channel,
and what, if any, meaningful associations may be discerned?

Objective 5: Does the spatial analysis of the altered wood provide additional infonfat

Objective 6: What can be determined regarding the function oftritlents from a
consideration of ethnographic, archaeological and technological comparanda?

Objective 7: What is the function of the apparent wooden structures within the channel?

Objective 8: How can the altered wood add to the interpm@tatdf the site when
combined with the study of the stratigraphy, other artefacténgl@vidence
and palaeoenvironmental remains?

Updated Research Aim 6: How can the analysis of the prehistoric pottery assemblage
recovered from Stainton West be used to understand human @autipast activity at the
site?

Objective 1:What information will be provided by a detailed analysis of grehistoric
pottery?

Objective 2:Can the possible use of the Grooved Ware pottery be deterrfrored
lipid residue analysis?

Objective 3: How does the pottery compare to other assemblages regionally and
nationally?

Objective 4:How can the pottery add to the interpretation of the site vdoambined with
the study of the stratigraphy, other artefacts, dating evidence and
palaeoenvironmental remains?
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6.1.8

6.1.9

6.1.10

Updated Research Aim 7: What is the evidence for Bronze Age activity at Stainton West?

Objective 1:What evidence do the burnt mounds provide, and what might have been thei
function?

Objective 2:How do the other Bronze Age features relate to the burnt mounds andgswhat
their function?

Objective 3:How do the burnt mounds relate to the river, the wider landscapehand
other Bronze Age evidence from elsewhere on the scheme?

Objective 41s there any relationship between the Bronze Age activity and théyafrbwn
earlier periods, and why might this area still have been attractive?

Objective 5: What does analysis of the artefactual data contribute towards an
understanding of the nature, chronology and trading links of this period?

Objective 6:What further information on farming practices and management of the
landscape can be determined from the environmental analyses?

Objective 7:Can a precise chronology be determined for the Bronze Age aztisithere
any difference in the types of remains encountered over timétels a
change in the way people used and related to the landscape oveutise c
of this period?

Updated Research Aim 8: What can be learnt about activity at Stainton West duatey
periods?

Objective 1Was the area marginalised in later periods and why might this have been?

Objective 2:What does the presence of Iron Age and Romano-British findsstelbout
the site and its environs at this time?

Objective 3What was the nature of post-Roman land use at Stainton West?

Updated Research Aim 9: How can the chronometric data from Stainton West be used to
interpret human practice and past activity at the site canttibute to an understanding of
the past ecology and environment?

Objective 1What is the date of the activity at Stainton West?

Objective 2:To what extent do the radiocarbon data and the dendrochronological data
support each other, and how might any discrepancies be explained?

Objective 3:How can stratigraphic modelling and Bayesian statistics be usesfite the
chronology of the site?

Objective 4:How does the site chronology contribute to typological studiesmaty and
nationally?
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6.1.11

Objective 5:How does the site chronology help to interpret patterns of envinatae
change?

Objective 6:How does the site chronology help to interpret social, cultaral economic
transition?

Updated Research Aim 10: How can the results be disseminated to the widest possible
audience most appropriately and effectively?

Objective 1: Can various different levels of publication be eysal in order to appeal to
a wide audience?

Objective 2: How might new technologies and digital media be oyl to help
disseminate the results of analysis?

Objective 3: Can the local and national media help to generate interest in Stainton West?

Objective 4: Is there any possibility of a permanent exhibition at Tullie Houseuh and
Art Gallery? How might the project be best conducted to help facilitate this?

Objective 5: Is there any scope for employing experimental aotbgye eg artefact
reconstruction, to help to interpret the assemblage and communicate any
understanding that is thereby achieved?
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7 METHOD STATEMENT

7.1

7.1.1

7.2
7.2.1

7.3

7.3.1

ProGRAMME STRUCTURE

The following methodology is necessary to fulfil the revisedaret aims outlined in
Section 6The post-excavation programme will be divided into the following stages:

full cataloguing of any data representatively sampled

further sequential investigation of material, particularly the lithick a
palaeoenvironmental samples

analysis
synthesis
. preparation of draft text and illustrative material
final report/publication
archive deposition.

M ANAGEMENT

Management and monitoring of the project will include advicecaratdination, problem

solving, and meetings with project staff and all interestadrnal parties. The aim will be
to ensure continued achievement of the research objectivestalidgent adaptation of

strategy in order to meet these. A full review of tihejgrt will be carried out at regular
intervals during its lifetime. Certain elements of thealgsis will be contingent on
decisions undertaken at designated review phases.

Tasks

The tasks necessary to complete the archaeological woliktadebelow and, together
with the updated research ainge€tion §, these constitute an Updated Project Design for
Analysis. To summarise, these consist of a phase ofgsaiphiic analysis, in combination
with the results now available from the finds and palaeoenvirntahassessments, and
any other results that derive from the analysis of these btmges; preparation of
comprehensive digital catalogues of the finds and palaeoenvironmentains; and
preparation of a final report. In the course of these tales,interpretation of the
chronological development of the site will be completed (augedeby the results of a
programme of scientific dating), and the digital archive kel updated and enhanced. The
paper and digital archive will be prepared for deposition aftilee House Museum and
Art Gallery, Carlisle, in accordance with standard ficas and protocols (se®ections
4.27 and 7.3§ and in negotiation with the museum's curatorial st&ffmeet their
deposition policies.
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7.3.2

7.4

7.4.1

7.5

7.5.1

7.5.2

7.5.3

7.5.4

CCCHES has been invited to review the proposed UpdatedtPPgsign for Analysis
and comment on a) the ability of the available data to filélstated aims and objectives
of the project and, therefore, the analysis to be undertaketieblikely form of any
publication or any other means of dissemination. In the interinNOrth proposes that
the appropriate dissemination of the results of the archaealagmalysis should, as a
minimum, include the production of a full archaeological publication $&stion 7.3

ProcessING AND TRANSPORT OF ARTEFACT ASSEMBLAGES

The finds will be marked, where appropriate, or stored in mhdy&gs or containers, to
allow complete integration into the site database. At ary esidge in the analytical
programme, where required, arrangements will be made to tranaporelevant
assemblages to the designated external specialists, itaayot already in possession, to
facilitate analysis and reporting of the material. Conversmtythe completion of this
work, material will need to be received from the spestislisorted and checked against
database records.

Dicita Data N THE ANALYSIS PHase

During fieldwork and this assessment, databases were compilei@ining the
stratigraphic, finds and palaeoenvironmental information from phagect; they also
include indices to the digital photographs and primary graphocatss. These databases
will be audited and augmented throughout the programme of andlifsimately, the
information in the databases, in addition to the digital gdyaiphs and scans of the textual
and graphic archive, will be included in the permanent sitbivag deposited with the
receiving museumSection 7.3 and some or all of the data may be presented in &ldigi
format to accompany the final publication.

The survey and graphical data have been digitised, crossacedrwith the stratigraphic
databases and incorporated into a GIS (Geographical Information System). Tl GéS
updated throughout the programme of analysis and it may be dedwalleorporate
mapping data from previous phases of wdBkedtion 1.1 Digital mapping data may be
provided as an accompaniment to the final publication. On the etiopbf the analysis,
metadata will be compiled on the digital mapping data and will tséged to the Cumbria
HER, along with databases and GIS shapefiles. Considerationld be given to
deposition of key elements of the digital archive with the Aeolagical Data Service, and
this contingent option can be pursued at the client's or CCCHES's request.

Ancillary data accompanying the final report will be producedigital format. This
might, for example, include specialist reports and data;igtmphic data; mapping;
additional photographs and images.

The integrated, web-based database that will be produeedjhbut the course of the
analysis programme will, in the first instance, faciétatesearch by organising and
collating the site archive in a way which enables informatde easily retrieved, queried
and cross-referenced with other data. It will also enable each member ajjdwt fgam to
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7.5.5

7.5.6

71.5.7

7.6
7.6.1

7.6.2

7.6.3

7.6.4

remain current with other members' research. The ddithevconstantly validated as it is
used, which should result in a more consistent archive.

There will be textual, photographic, graphic and geospatialeals to the web-based
digital archive, which will be ordered in a logical manmeéthin the relational database,
and will be accessible and internavigable, whether or notstiehas any prior familiarity
with the dataset. It will be possible for an end user tondlmad information from the
archive, in standard file formats for local use. It is hoffe there will be a geospatial
element to how the data are accessed and displayed, althowgmiaisnum, the spatial
data will be available for download.

In addition to the database, the publicly available webgltehost a series of blogs
providing information about the project in an accessible maihese blogs will mostly
include textual, graphic and photographic elements, and possitdy miedia. The blogs
will be hyperlinked to the site assessment reports, ggpiopriate, to enable the user to
‘quarry’ into the site archive in more detail if they aceminded. It is possible that the
website could ultimately act as a platform for disseminatindadigersions of final reports
and publications.

It is presently anticipated that OA will continue to hostwiebsite, in a static format, at
the completion of the project. This should enable others ttincento access the site
datasets. It may also be possible to incorporate this rofgartially or in its entirety) in
any resulting museum display.

STRATIGRAPHIC ANALYSIS

The stratigraphic data recovered from the excavationdqasied inSection 3above) will
need to be analysed in greater detail in order to réfi@g@rovisional phasing and resolve
problems highlighted by the assessment. A broad stratigrdpdmeework has been
produced for the assessment, but it is clear from this thatkthere are some areas where
further detailed worked is required. This broad stratigraphimework will therefore be
reviewed and refined, and it will also be essentialoimpmle detailed sub-phasing, which
will require careful analysis of the primary records, @ntexts, and site plans and
sections.

All contexts need to be attributed to these phases and sub-phaseestablished, and the
site database will then require updating and amending. In theecobithis analysis, the
site matrix will require redrawing to conform to the anthed periods and sub-phasing, and
to include those contexts which could not be resolved at the assessment stage.

A detailed analytical document of the stratigraphic informaasopmpanied by phase
drawings, sections and other relevant line illustrationgsegsired, will be drafted. This
will provide detailed information on the periods and sub-phisebe site. The draft text
and phase drawings will form the basis both of the summarynation to be supplied to
specialists and of the stratigraphic section of the synthetic report for tleetproj

The site will be considered together with the other ageldrom the CNDR project as a
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7.7

7.7.1

71.7.2

7.7.3

7.7.4

7.7.5

whole (OA North 201l1a) and in relation to other known archaembgites in the
surrounding area, and to their wider landscape and regional cohéextwill involve an
element of library-based research and cartographic analysis.

Srtruck LiTHics

Structure of Analysis. the programme for the analysis of the lithic finds will broadly
comprise: sub-selection (Phase 1); analysis (Phase 2); and publication (Phase 3)

Puase 1: this will seek to validate and order the digital dadad organise the lithic
materials, so that the archive is compatible with the si¢igraphy, following assessment,
and remains compatible throughout analysis. This process of reotgamisall also
ensure that the materials required for further study are meckessible, with like stored
with like, so this can proceed in the most efficient manttex archive will remain so
ordered, so that it can easily be accessioned by any future analysts.

The reorganisation will result in an ordered and indexedri@larchive, accompanied by
corresponding box record sheets, cross-referenced to thedittaibase. Generally, lithics
will be collated by contextual group, with each group being furtdegrarated by type
(small flakes, regular flakes, irregular flakes, chunks, Islaaied retouched pieces) and
then arranged within discrete boxes, according to contexemncrrarder; the retouched
pieces, including the microliths, will be further ordereyg classification €g scalene
triangles, fine pointsgtg within their box. However, the cores, knapping events and small
finds will be stored in a slightly different manner. CoreB, iirstly, be boxed by typeeg
single platform core, multi-platform coretc), and then according to contextual group, in
context numeric order. Knapping events will be collated aockdttogether by context.
Small finds will be stored by context number, in numeric order, altigany lithics from
the same context that were retrieved by sieving rather lleamy three-dimensionally
recorded. A document will be produced explaining the logic behindrtteve and a box
number will be added to the lithic database for each line of data.

There will need to be some limited revisiting of certaitegories of lithic finds in order to
undertake an overall QA exercise and resolve any potentahsistency that has entered
the catalogue during the initial assessment. It should be tiwaedhis will only apply to
certain material types (tuff/limestone; grey flint/brovilmt; ‘other’; and anomalous
cherts), which form only a small proportion of the assemblénye requirement could not
have been anticipated or avoided at the outset of the assessment.

The various knapping episodes will need to be better defined, biyfyicg further
elements of these that might exist in spatially contiguous confiadse in adjacent grid
squares and in deposits that are above or below the deposit imtivdiknapping episode
was initially identified). Some further detailed charasgion of the microliths will need
to be undertaken to allow the definition of sub-types withi principal categories. The
catalogue will be updated throughout this process, and a cemadunt of database
redesign and enhancement will be required to facilttegecapture of analytical data in the
most appropriate structure and format.
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7.7.6  Once the material has been recorded and characterisetpndance with the above, the
aim will be to identify targeted samples for Phase 2. Mil$ require a detailed
interrogation of the lithic dataset, investigating and chariactg it with reference to its
spatial context. By drawing out potentially significant pattecasitrasts and correlations,
analysis will be targeted on significant areas of the sit components of the lithic
assemblage (s&tection 7.7.1p

7.7.7 A degree of liaison with external specialists and rekdar the project team is anticipated
to be required during this phase. Once a sub-selection hasnaglenand a dataset isolated
for Phase 2, it is proposed to hold a review meeting to exptav the selection has been
made and on what basis; to seek general consensus; andteéocmviment from to the
extended project team.

7.7.8 Puase 2: this will concentrate on undertaking various types of analgsigthe sample
identified during Phase 1. These analyses will be performeabtiy external specialists
and the in-house project team. Coordinating the timetabling angratiteg the analyses
will be critical to the success of the project. Those ampalyisat will take the longest time
to complete (microwear and technological analysis) will nieelle started early within
Phase 2. Detailed proposals for technological analysis andwaar are included below
(respectively Sections 7.7.16and 7.7.23. Other less time-consuming tasks will run
concurrently with the microwear and technological analysis oftttuek lithics. These will
include the analysis of the retouched lithi&e¢tion 7.7.20) raw material sourcing of
some of the chertSection7.7.30; petrological characterisation of the pitchstoSedtion
7.7.39; technological analysis of all of the coarse stone (inclutiffg Section 7.8 and
analysis of the ochre&sgction 7.1)

7.7.9 Following the completion of analysis, during the latter paRhafse 2, a further detailed
investigation and interrogation of the enhanced dataset wiét falce to look for
meaningful patterns within the assemblage. A degree of resaadchpecialist liaison is
anticipated during Phase 2, and some illustrator time wilrdopiired to capture and
present the results of the analysis. A project review mgetill be held at the end of the
Phase 2 analysis to disseminate its findings to the extendgsttpieam and discuss how
these results can be combined and presented within the publication arising out of Phase 3.

7.7.10 Puase 3: a text will be prepared to describe and present the sestiltanalysis for
publication. It is anticipated that a variety of levels andhits will be required. Technical
reports, which will be targeted at a specialist audienck,be produced to discuss the
assemblage by technological period and raw material typertsepdl also be produced
discussing the microwear, statistical analysis and sphstrlbution of the assemblage. It
iIs probably the case that these reports will be published gigaldmedia, although
overviews or abridged versions may appear in the over-archiry dogny publication.
Additionally, salient information from the analysis of the lithassemblage will be
integrated within this text. Plates and illustratioasan appropriate level of detail, will
form part of any digital and paper reports.

7.7.11 Within both digital and paper reports, indexing will enabblders to query additional
detail from the lithic catalogue on the website, the functignafiwhich will be enhanced
to enable various levels of querying. The aim of the publicatiirowito make the results
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7.7.12

7.7.13

7.7.14

7.7.15

7.7.16

7.7.17

of the lithic analysis available, in an accessible forn@tan interested, non-specialist
readership, the focus being on what it has to tell us aboutgmastiss. However, a lithic

specialist readership should also be able to obtain tbemation that they require from
the publication without undue effort.

Spatial Analysis: during the lithic assessment, it became apparent that dhieedv stone
assemblage was chiefly preservedsitu and had suffered lightly from the effects of
taphonomic processes. Concomitantly, it has also become ttlet there is spatial
structure and patterning to certain components of the asggmigancipally diagnostic
tool types and some raw material types. Building on theteestithese observations, it is
highly possible that meaningful spatial variability could existurther components of the
assemblage; however, in order to test for the survival ofahisgre intensive level of data
interrogation needs to be applied across the entire assemblage.

If the survival of further spatial configurations within theiditassemblage are identified
during Phase 1 of the analysis, they will provide a valuable fldisset/s, which can be
investigated, through detailed technological analySlec(ion 7.7.16 and microwear
studies $ection 7.7.2R in order to answer certain site-specific questioteting to the
character, extent and chronology of occupation activity.

In order to test this hypothesis, it is proposed that a sédasabase queries should be run
across the main dataset. The results of the queriesheiil be analysed spatially in a GIS
software package. The queries will be constructed at varguais of detail, depending on
the questions being asked of the data, by utilising one or mahe ofiain data fields used
to create the lithic database during the assessment (régviahaburnt, type, sub-type,
classificationgetc).

Some of the themes and associated questions, which will theideterrogation of the
lithic assemblage in order to test for the survival of spatractures and patterns, have
been suggested withiSection 6 While these themes and questions can be considered
representative, this is not an exhaustive list, and analyifli®oe an iterative process,
whereby initial results will be used to build more complex igsem order to test for
spatial associations between data fields. Spatial analylsi®rm the matrix in which the
other analyses are embedded, and will aim to engender an understdrdintan practice

at the site, whereby the relationships between peoplee pdnd landscape can be
understood.

Technological Analysis: a 20% samplec(20,000 pieces) of the chipped stone assemblage
will be selected for detailed technological analysis. Thepsa will consider all parts of
the assemblage except the small flakes, retouched piecewl(fmols and miscellaneous
retouched blades and flakes) and the microliths. The retoymbees will form the basis

of a separate analytical studyection 7.7.20 The microliths have already been subjected
to metrical and technological analysis during the assesstngntas this work progressed,

it became clear that certain microlith forms will bendfom further classification to
emphasise their variety in form and manufacture. This walkbe undertaken during
Phase 1 of the programme of analySisdtion 7.7.2

The selection of the 20% sample will be based on the resultsspitied and stratigraphic
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analysis, and the quantification and characterisation opdtitential knapping episodes
undertaken in Phase 1 of the analysis. The resulting detaitddaological analysis will
involve the recording of the physical characteristics of theke stone and the metrical
recording of all complete pieces. The material will berati@rised in technological terms,
with the aim of identifying the range of stone working represewigdn the assemblage.
This will involve recording a number of technological criteria, such as an ass#ssf the
orientation of scars on the dorsal surfaces of completesfiahke blades, termination types,
and the characterisation of platforms. Additionally, compfitkes and blades will be
characterised and quantified in terms of their positiothiwia generalised reduction
sequence. Cores and core-maintenance pieces will also bactehiaed. A metrical
analysis of flake/blade widths on core faces will be undertakerertain cores in order to
understand further blade and flake production and tool manufacture.

7.7.18 The results of the technological analysis should allow an understanding of a range of stone-
working activities: how different raw materials were worked; hbis changed over time;
the types of blades and flakes being produced; how they wererusieel production of
tools and microliths; and so on. The technological analysisaisitl integrate the results of
the microwear analysis, raw material sourcing and spatialysis in order to understand
the range and extent of stone working and utilisation across selected parts ef the sit

7.7.19 A full report will be produced for the archive detailing tinelihgs of the technological
analysis, which will also consider the contextual and chronabgignificance of the
assemblage across the wider region. The report will alsotaldes, charts and line
drawings to illustrate the main points presented in éxt tinally, the results will be
synthesised and integrated into the synthetic report for the project.

7.7.20 Retouched Lithics: the retouched pieces, edge retouched, scrapers, e@lswill be
visually inspected by group to check for coherence, withesv \tb regrouping or sub-
grouping similar artefacts contextually and by spatial aggson. This will be especially
pertinent to the edge-retouched classifications in ordeefioe further this group of
artefacts. The retouched pieces will also be considerasksociation with the microliths in
order to check for any contextual or spatial arrangements hetivem. This latter phase
of work will involve analysing spatial distributions rather thawy &urther analysis of the
microliths.

7.7.21 The results of this analysis will then be considered sidmgoublished accounts of
retouched pieces from sites of a similar date. This is aegeto draw out a further
understanding of the role of retouched pieces on Late Mesolite&; sibout which very
little detailed work exists. A specialist report will peoduced, which will be included
within the project archive, and the project database éllenhanced as required. The
salient results will be integrated into the synthetic report for the project

7.7.22 Lithic Microwear: preliminary microwear assessme8e(tion4.4) has demonstrated that
some of the material from Stainton West is highly su#tafir use-wear analysis.
Additionally, the lithic material has undergone variable post-depoaitmodification that
will contribute towards an understanding of the formation of itee @ver time. Of a
potential sample of at least 35,225 pieces, identified at assegsa representative (but
not proportional) sample of 1733 flint artefacts will be examitadng analysis for wear
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7.7.23

7.7.24

7.7.25

7.7.26

on edges, surfaces, and ridges that was caused by natuedga®cUp to 1000 of these
artefacts will be sampled for detailed analysis of weanfuse and other processes; some
of these will also be analysed for residues, if suitable.

The aims of the microwear study have been presentgdciton 6 To enlarge on this,
microwear will specifically look at the functional eviderme microliths from the site and
assess whether there is any evidence for use, other thatotigeheld association with
projectile armaturesef) Grace 1992, 53-63; Hardy 2004; Finlayson and Mithen 2000).
Debitage, including cores, will be studied for functional evidesicéheir use as tools.
Scrapers are rare on Later Mesolithic sites (Ellaby 1987 a®8) Spikins (2000, 115) cites
evidence for the use of cores as scrapers on at least@ndrsietouched pieces have been
found to be functionally as important, if not more so, than fotowalltypes (Hardy 2004,
41; Grace 1992, 62). Specific tool forms, suclrascations, the precise function of which
is unknown (Reynier 2005, 134), will be analysed for any functional ewedeintheir use.
Ellaby (2004, 20) has suggested that many of these pieces coulabssedcas piercing or
boring tools, and Donahue (2002, 83) reports microwear evidence for piercthg distal
corners of a truncated blade from a site in Bermondsey. @asion will be given to any
evidence for microlith hafting or use in plant processing. Zve{@éB94, 56) notes that,
although microwear analysis of microliths in Britain hasegalty proved inconclusive,
evidence of plant wear has been found on blades from the Leselifhic period in
Denmark and Poland. Reynier (2005, fig 8.4) draws attention tangIparvesting knife
from Africa which incorporates a hollow-based point and scalene triangle.

The microwear analysis will be performed by Dr Adrian Evanaier the management of
Dr Randolph Donahue, at the Lithic Microwear Research Laboratbthe School of
Applied Sciences, University of Bradford. The sampled artefadt be laid out in trays
with labels and photographed to avoid any mixing up of matditiy will then be gently
washed in water with a soft nylon brush to remove adheedgrent. Artefacts will be
soaked in 10% HCI for ten minutes, rinsed in water, thekesban water for a further ten
minutes. They will then be rinsed and patted dry with arglént-free towel. Ethanol will
be used to degrease artefacts during examination if necessary.

The artefacts will be examined principally at 200x magnificatiith an Olympus KL-
BH2-UMA metallurgical microscope with incident-light and longorking-distance
objectives. Microscopic characteristics of edge-fracturesscstriations, pitting, and
surface polishing will be recorded, classified, and interpréftdtbwing Donahue 1988;
1994; 2002; Burronet al 2002).

In addition to traditional microwear variables that acerded for assessing the causal
mechanism for wear phenomena, measurements quantifying the postioleglos
modifications will also be collected. These data providentieans to evaluate use-wear
interpretations further and to understand better the variafipost-depositional processes
within and between contexts (Donahue 1998; 1999; 2002; Buetoali 2002; Donahue
and Burroni 2004). They also improve the comparability of use-vesalts between sites.
Major disturbance events and processes will produce various kidddegyrees of edge-
fracture scarring, striations and other surface modificaBewere thermal alterations will
produce microcracking, potlidding, and crazing of surfaces (Donahue 19%®ndial
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7.7.27

7.7.28

7.7.29

7.7.30

7.7.31

concern here is to identify and measure the effectsamiegses causing the gradual loss of
material through abrasion or attrition. One technique for actgaviis is by measuring the
amount of dorsal-ridge rounding. Most kinds of use-wear will be obi#gran most
surfaces when natural wear has rounded ridges to a value of 14Thenpreliminary

study indicated that over half of the artefacts observed had ridge rounding less than 4.5um

The method of residue analysis is determined by the typessidua® identified
autoptically and the use questions surrounding individual tooliStaollen, other plant
remains, and fibrous residues can be identified using Potostopy by autoptic
comparison. Protein residue analysis will be attempted, @ppropriate, using SDS-Page
for quantification and the ELISA immunological identification process.

The analysis will take place in stages, with each pofag®rk being contingent on the
success of the previous phase (with regard to showing cleatipbtersatisfy the research
aims of the projectSection §, following review by OA North and CCCHES. It is
anticipated that during Phase Segtion 7.7.2c 20% of the microwear (in terms of the
overall sample and value of the work) will be undertaken. S&isple will be selected in
order to answer specific research questions that arise oufurtiier detailed
characterisation of the assemblage; specifically, techrealbghalysis (particularly of the
knapping scattersSection 4.3.) spatial analysis and data interrogati@edtion 7.7.1¢2
The Phase 1 sample will be analysed to completion, resuttireg datalogue of results
suitable for inclusion within a final specialist report, ancbacise interim explanation of
the significance of these results.

Further stages of work will follow throughout Phas8ex(ion 7.7.8 subject to the Phase
1 review finding that this is merited, analysing the remaindéne sample or a proportion
of it. This work will continue to target research questionsirag from analysis; will feed
iteratively back into the analysis; and will deliveratatogue of results and an explanation
of this. The analysis will conclude with the production of an illustrated spstaigport and

a database of the results, both of which will form part of tiogept archive. The salient
results will be integrated into the synthesis.

Raw Material Sourcing: there is a variety of different lithic materials remeted within
the Stainton West assemblage and, for many of these typisspdassible to form an
hypothesis about the sourcgegtion 4.3.10 A substantial proportion of the assemblage
comprises chert, within which a range of types ex&ecfion 4.3.12 Of particular
research interest is the good-quality black chert found att@aWest. This either comes
from the Southern Uplands of Scotland (Ward 2010) or from one ag swarces in the
north of England (Evanst al 2007; Evan®t al 2010). Establishing the provenance(s) for
this black chert, as well as the other lithic typeshat site (see als8ections 7.8.;and
7.7.38, will greatly enhance its interpretation, particularlytémms of how it may have
been connected to distant places and communities.

The sourcing of the raw material will be performed by DriakdiEvans, under the
management of Dr Randolph Donahue, at the Lithic Microwear Reéséaboratory of
the School of Applied Sciences, University of Bradford. The samylebe prepared by a
technician.
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7.7.32 The aim of the study will be to identify groups of artefase of the chert that display
similar physical characteristics but are chemically wicstifrom each other. Chemical
difference in physically similar chert types is an indicatoth& exploitation of various
sources. This project will be linked directly to an indepetigg AHRC) funded research
programme (submitted by Dr Donahue and Dr Evans) to identify lasnéhaterise sources
such that the two studies can be combined to provide provenance information regarding th
chert recovered at Stainton West. The latter researchgonoge will involve collecting
field samples of chert from 60 locations (including bedrockndions, potential outcrops,
glacial movements and river courses) that could have servelteassources for Stainton
West. Further research will be undertaken to identify the swtable target areas for field
collection, but likely candidates will almost certainly Mthin southern Scotland,
Yorkshire and Cumbria. These samples will be geochemicallyilggpfto augment
baseline datasets, for comparison with the Stainton Westtscl{®ection 7.7.36
Additionally, analogue samples of radiolarian black chert catedtom the Southern
Uplands of Scotland will be tested to provide comparator baseéta. With regard to the
latter, it is hoped to continue liaison with Rosemaryw@té who is undertaking research
on the geochemical profiling of these cherts as part of her PhD at Reading itynivers

7.7.33 Trace-element analysis, specifically laser ablationMSP is suggested as the most
efficient and non-destructive method of profiling the geochensicglatures of the chert
(Evanset al 2007; Evan®t al 2010). The assemblage will be sampled in cooperation with
OA North's lithic specialists to ensure that the colledadhple is representative of the
material at the site but also targeted to include seaéeddy identified knapping clusters
(Section 4.3.p In total,c 500 pieces will be sampled for analysis. Selection of theegi
will be limited to those that are under 30mm long/wide widh $urfaces, and may include
some pieces that are larger, but the partial destructiorhichvhas been agreed between
OA North and the CCCHES. Destruction in these casesdnoeilto reduce a piece, by
shapping, down to a size that will fit the sampling chamber for laser analysis.

7.7.34 The sampled pieces will be cleaned using a cleaningosoluithout phosphates in an
ultrasonic bath for ten minutes, before being dried and mountadtemporary resin to
facilitate consistent analysis. This is a non-destructive and revepsduess.

7.7.35 The samples will be autoptically assessed using ampDly BH2 reflected-light
microscope to see if they can be grouped based on microsochisions. Analysis by
LA-ICP-MS will be performed with a PlasmaQuad Il couplsith a VG MicroProbe II.
Chemical concentration data will be collected on nine elemkthisim (7Li), magnesium
(24Mg), vanadium (51V), manganese (55Mn), strontium (88Sr), bar{l8vYBa),
lanthanum (139La), and dysprosium (163Dy), using a selection basegrion
understanding of variable trace element chemistry in blaekts in Northern England.
Data will be collected for 100 seconds of ablation (spot 4i2Bum, scan speed: 40um/s,
lasing rate: 10Hz, dwell time: 10ms, laser energy: 0.5mJ) usingésadved analysis. The
results of the individual analyses of the artefactual and geologaraples will be
normalised and calibrated using the NIST standard refeneraterial (SRM); 613 was
used for this purpose. Analysis of this standard will be camexblat the beginning and end
of every session, and between every five samples. In traergotion of the calibration
curves, values, provided by Peaeatal (1996; table 9) for the standard glass, will be used.
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7.7.36

7.7.37

7.7.38

7.7.39

7.7.40

Irrespective of the proposed parallel stuslgction 7.7.32 which will certainly make an
immense contribution to the interpretation and comprehensiore oefults from Stainton
West, the analysis of the chert specimens, from the knappaiteis and from the other
samples from the site, will have independent research .vatube site-specific scale, it
will potentially enable superficially similar cherts frodhifferent provenances to be
distinguished, on the basis of their distinct geochemical siggsatiliihis characterisation
could operate both within and between knapping events, contribtbwgrds the
technological interpretation of the lithic assemblage and tleensire generally. It will
provide a catalogue of geochemical signatures for the chert, upich Yuture research
can draw, and will establish the foundations for a regionabda& The baseline data that
already exist because of similar studies undertaken in noriregland (Evanst al 2007;
Evanset al 2010), and which will be added to by profiling black radiolaicaert samples
during this project, will enable preliminary hypotheses to be propeggading the likely
articulation of Stainton West, Southern Scotland and areas east of the Pennines.

The analysis will conclude with the production of an illustrated report and assgatdibae
results (the chemical signatures of the black cherts andtiearibetween types), both of
which will form part of the project archive. The salient reswlill be integrated into the
synthetic report for the project.

Pitchstone: a significant amount of flaked pitchstone pieces has beenarsd as part of
the Stainton West lithic assemblagge¢tion 4.3.10 The source of this material is most
probably the Scottish Isle of Arran (Williams Thorpe and Thdtf84; Ballin 2009; Ballin
and Faithfull 2009). During the analysis phase of the project, tblkespine will be non-
destructively tested, using x-ray fluorescence spectrom&BfF), to determine the
geochemical constituents of the lithics. This analysis shestdblish whether they are
from a single quarry or multiple sites on Arran, or from #uerounding islands. The
exiguous assemblage of recently discovered Cumbrian examplledseibe tested, in an
attempt to establish a pattern of trade and movement in theMatley and beyond, and to
place Stainton West in its wider context.

The analysis will be undertaken at the University of @emtancashire, a reference
collection of pitchstone analogues being loaned by Torben Bjarka.Baladdition to the
Stainton West assemblage, permission has been obtaineccess lithics from Tullie
House Museum and Art Gallery (Carlisle), Penrith and Bdeseum, Kendal Museum,
and the Dales Countryside Museum (Yorkshire Dales Natiorrél).Fedditionally, David
Coward and Peter Cherry have both offered lithics from their research project

All specimens (analogues and lithics) will be tested erséime ‘Bruker Tracer 1V-SD’
XRF machine, with a variety of filters and on a number aifirsgs. The results of the
chemical data for the analogues will be compared to those finemithics, a match
indicating probable provenance. The results of the analysisb&ilcombined into a
database and a report will be produced, both of which will forpara of the project
archive. The salient results will be integrated into the synthetic repdhefqroject.
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7.8

7.8.1

7.9

7.9.1

7.10

7.10.1

7.11

7.11.1

7.12

7.12.1

CoaRSE StonE

The analysis of the coarse stone will involve a consideration sp#tial and stratigraphic
context of the assemblage and its association with othiriala and artefact types. The
raw material will need to be identified by a geologistcltartefact will be catalogued
fully with regard to manufacture, wear traces and dimoass and the information entered
on the database. The tuff and stone tools from the palaeoctmapeherit some refitting
analysis. A full report will be produced for the archive, exangraspects of raw material
selection; a review of the various types of artefact presbkair context; distribution;
function; chronological indicators; and comparisons with othes sf that period in the
wider region. The salient details will be integrated into the synthetictrigpdhe project.

StonE AXES

No further analysis of the stone axes will be required, beyosadoasideration of their
interpretation following the analysis of the other worked f{(#&ctions 4.5and 7.8
recovered from the site, and a closer study of the contelxewfrecovery $ection 4.6.10
The assessment report will be included within the projetivaand the results integrated
into the synthetic report for the project.

OcHRE

The analysis of the ochre will involve a consideration of theabmatd stratigraphic
context of the assemblage and its association with otheriatsi@nd artefact types. All of
the ochre pieces will be weighed and measured and then examinedhaitld lens for any
striations, facetsetc, which demonstrate use. All additional information will needé
added to the project database. A full report will be proddocedhe archive, examining
where the ochre may have derived from; taphonomic factoextia the differential
survival of ochre across the site; how and where the ochre vealsamsthe site; any
associations with other stone tooég scrapers or awls, or particular microwear traces
which may indicate specific activities, such as hideparation;, and a background
discussion of the use of ochre at Stainton West, compar&dts/ipresence at other early
prehistoric sites. The salient details will be integtaiteto the synthetic report for the
project.

REesibue AnaLysis oF ARROWHEAD HAFTING MATERIAL

No further analysis of the material used to haft thewhead will be required. The
assessment report will be included within the project arciimvethe results integrated into
the synthetic report for the project.

PrenisTorIC PoTTERY

The assemblage is worth reporting in more detail in tia fiublication, and several
sherds, particularly the Grooved Ware, may merit illustnatRadiocarbon dating and
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7.13

7.13.1

7.14

7.14.1

7.15

7.15.1

7.16

7.16.1

7.16.2

residue analysis should be considered, and thin-section and gewalhanalysis may be
justified on a representative selection of sherds. Moshefceramic is stable, although
somewhat friable. The paucity of diagnostic or larger piscggests that conservation is
not justified, however. The analysis of the assemblage willtr@suhe production of a
specialist report, which will be included within the projecthive. The results will be
integrated into the synthetic report for the project.

Romano -BriTisH PoTTERY

An archive catalogue of this assemblage will be preparedisaptesence or absence
noted in any stratigraphic discussion. Some sherds may require illustrationepahne r

M ebievaL aAND Post-MebievaL PoTtTery

An archive catalogue of this assemblage will be preparedisaptesence or absence
noted in any stratigraphic discussion. Following discussionsthgtiieceiving museum, at
least some of the material may be discarded.

Beaps

An archive catalogue of this assemblage will be preparedisaptesence or absence
noted in any stratigraphic discussion. The early glass and &eads will be fully
recorded, including their illustration, and may bear furthecigpst analysis, regarding
their composition and manufacture. The salient results from analysis oEémeldage will
be included the synthetic report for the project. Following disocnsswith the receiving
museum, at least some of the modern material may be discarded.

ALteEreD Woob

There are very few assemblages of debris from working wdbdstene tools, and even
fewer have been examined or recorded in detail. The smallir@nof material which has

been studied, however, clearly indicates that the techniques iftg s®ne tools are

distinctively different from those required for metal. T®@inton West material has quite
clearly been worked using stone tool techniques and the dsgenfiltom this site presents
an excellent opportunity to examine these techniques in datalysis of the altered

wood will consider, amongst other things, the wider context of #serablage; the

evidence for woodland husbandry; the woodworking techniques employed; afwinthe
and function of the artefacts.

The woodworking technology was recorded on a series of pre-psotetisheets, which
were designed for data catchment in the field and in thedtdrgr In order that this data
can be exploited to the maximum, it needs to be tranesfdo a computerised analytical
database. The design for such a database has been developadmygears at Flag Fen,
Peterborough. Analysis of the data will then be much more straightforward and ibbenpat
for comparative purposes, with a number of other sites.
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7.16.3

7.16.4

7.16.5

7.16.6

7.17

7.17.1

7.18

7.18.1

A detailed and complete analysis of all the material tlwmsite is important because
much of the wood is detritus from various forms of woodworking: copgijdree felling
etc The analysis of debris, plus the insight it gives into #tection of raw material, will
be an important part of the research.

The method of manufacture of the tridents should be quite eleand® of the quality of
preservation. Fine wooden Neolithic artefacts are rare aneragéy take the form of axe
hafts. The tridents have been made using some of the techfogqueeducing axe hafts,
but the methods used for fabricating all parts of the artedmettess clear. The analysis of
how these artefacts were made is very important and canedetauseassess the similar
finds from Ehenside Tarn (Darbishire 1873) and from Co Armaghdé/857), where the
details of their manufacture are not clear. No modern eésas®ent of these artefacts has
been made, and the data derived from the Stainton West examiplesip to clarify some
details of these other artefacts. The method of fabricatepynatso provide insight into the
possible function of the objects.

Intensive analysis of individual pieces of wood, together widnsixte examination of the
different classes of debris, should help to clarify actisiiie different parts of the site.
There is a general ‘domestic’ element to a great dedieofvbodworking, as well as the
specialised manufacture of remarkable and ‘special’ argeftids interesting that the two
exist side by side. The intensive and extensive analyses eoghtbuld advance the study
of prehistoric woodworking; the use and specialised techniqsesiaged with the use of
stone tools; the way that the environment was exploited to pedatiecraw materials; the
nature of the raw materials required, and how these were sourced and harvested.

This analysis will result in the production of a report, whudl be included within the
project archive, the salient results of which will be intégd into the synthetic report for
the project. The photographic archive will be rationalised arsbcased with the
appropriate record in the wood index within the CNDR digitthdase, and images and
illustrations will illuminate the report. The conserved pgeeéll be deposited with the
Tullie House Museum and Art Gallegndit is hoped that the tridents and other preserved
pieces will be put on public display.

ANiMAL Bone

An archive catalogue of this assemblage will be preparedtsaptesence or absence
noted in any stratigraphic discussion. Following discussions théhreceiving museum,
some or all of the material may be discarded.

INSECTS

The insect faunas recovered form Stainton West should berfaljysed. Even though the
insect faunas are essentially similar across the varioys Hzey are diverse enough to
suggest that more than one location merits study. In total, 30 esuamal recommended for
further analysis, as shown in Table 21. The analysis oinexis will need to be carried
out in conjunction with the pollerSection 4.1pand plant macrofossil analysiS€ctions
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7.18.2

7.19

7.19.1

7.19.2

7.20

7.20.1

4.16and4.17).

Bay Number of Samples for Analysis
A 1
B 5
D 4
F 2

I 2
@) 4
\Y 2

X 4

XY 2
z 4

Table 21: Insect samples recommended for analysixip

The analysis of the assemblage will result in the produot a specialist report, which
will be included within the project archive. The resulii e integrated into the synthetic
report for the project.

WarterLoccep Woob

The assessment of the waterlogged wood shows that it has @bisigmtential to
enhance the interpretation of the site by complementinghfbemation provided by other
palaeoenvironmental research. It will also provide a backgrouad tmderstanding of the
regimes of woodland husbandry and the cultural selection and naddificof the wood.
Fuller analysis of the existing data in relation to the offadaeoenvironmental evidence
from the site will be required, as is further work on theelation between wood species
and wood type. Accompanied by additional dating evidence, thislation may be key to
understanding the taphonomy of the wood in relation to the immeshateonment of the
site. It will also be worth checking the elm wood for any evidence for the bebdedakto
be responsible for spread of Dutch EIm Disease.

The information generated by the further research will berporated into the site
database. A report will be produced and the salient pointsbeillntegrated into the
synthetic report for the project.

WaTerLoGGED PLanT REmaINs

It is recommended that 23 of the assessed WPR sanwlegem to full analysis. These
come from a range of deposits within the palaeochannel sequenceilaaccount for
variation over time and space. They will also provide good cosgakvith the results of
other specialist analyses, including insects, pollen andrsoibmorphology. The analysis
of the assemblage will result in the production of a repdnichvwill be included within
the project archive. The results will be integrated into the synthetic fepdine project.
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7.21

7.21.1

7.22

7.22.1

CHaRrcoaL AND CHARRED PLant Remains

Material will be selected and isolated for radiocarbomglgturposes Section 7.28
Those assemblages highlighted as worthy of analySections 4.17.11-14Wwill be
characterised and considered in detail with regarthéoinformation they can provide
concerning their stratigraphic context and the wider interjioetaf the site, as well as the
environment and economy of the period they date to. The anafygis assemblage will
result in the production of a report, which will be includethim the project archive. The
results will be integrated into the synthetic report for the project.

PoLLEN

Targeted full pollen analysis, including counts for microscopégcoal, a range of herb
taxa and non-pollen palynomorphs (fungal spores), and accompanied byicspecif
radiocarbon dating of sediments, will greatly contribute toititerpretation of Stainton
West and the environment of the River Eden valley. High-resolgidien analysis will
enable the identification of any breaks in sedimentationngr potential hiatus present
within the sequences analysed. Specific recommendations foxianama of 315 sub-
samples (to be taken at 20mm intervals) are given in abl@he radiocarbon dates are
required in order to ensure that there is ample scope telater the results from cores
analysed at different locations and accurately date all significant herizon

Bay/Feature Sample Depth (m) Total Depth (m) Number of
Radiocarbon Dates

B 70222 1 1 5

B 70219 0.10 0.10 1

B 70225 0.35-1.10 0.75 3

\Y 71158 0.5 0.5 2

\Y 71155 0.3 0.3 1

D (Trident) 70296 0.10-0.50 0.4 2

D 70246 0.40-0.90 0.5 3

F 70250 0.35-0.75 0.40 1

F 70252 0.05-0.70 0.65 3

o] 70507 0.13-1.11 0.98 5

0 70513 0.23-0.46 0.23 2

Burnt Mound 4 70235 0.04-0.28 0.24 1

Polissoir pit 70129 | 70228 0.3-0.6 0.3 1
6.29m 30

Table 22: Pollen samples recommended for analysis

7.22.2 This selection has been chosen in order to achievé sefulence from deposits where

pollen is well preserved, and to account for any lateral vamiaicross the channel, as well
as any specific complexity and disjunction between the lower uppér part of the
sequence. Two of the samples (trident gdissoir pit) have been chosen, since they
directly correspond to material instances of human intementiithin the sequence, so
they will potentially provide direct correlation betweemtan activity and horizons within
the pollen sequence. Where possible, and where this is likely to panidesplicate data,
care has been taken to avoid duplicating the sequence sampled.
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7.22.3

7.22.4

7.23

7.23.1

7.24

7.24.1

7.25

7.25.1

7.26

7.26.1

It is not necessarily the case that all the above sampldse analysed. CCCHES has
indicated that it considers that certain samples (those Bayn D), to be, potentially,
duplicate results, and should be considered of lower pri@dgsequently, although these
samples are included in this proposal, they shall be treated as contingent, and ondg analys
if the results from the analysis of the other samples stugges likely that they will
contribute significantly to the research aims of the profeetijon §. This decision will be
made through consultation between OA North and CCCHES.

There may well be potential for high-resolution analysis démpdfor example at 1mm
intervals), if significant horizons (such as an elm decline) are ig=htiiring the analysis.
This will probably lie beyond the scope of this project, unlesacademic partnership can
be encouraged, which will yield results within the projecteteible Section 5.3.19
However, if this potential does become apparent, and such edh@asearch is not for any
reason practicable, viable samples will be preserved for a@traod and offered to others
for their own research.

ForamINIFERA AND OSTRACODS

No further analysis of the foraminifera or ostracods will be rtaide. However, the
assessment report and data will form part of the projectvarcand the salient results will
be integrated in the synthetic report for the project, as is appropriate.

Diatoms

No further analysis of the diatoms will be undertaken. Howéweeggsessment report and
data will form part of the project archive, and the saliesilte will be integrated into the
synthetic report for the project, as is appropriate.

GEOARCHAEOLOGY

No further geoarchaeological analysis is requped se However, the interpretations
deriving from this assessment will be integrated intosyrethetic report for the project,
after they have been validated against the results of sgeeialist analyses, when these
become available. Some further enhancement and refining of dhechaeological model
will take place, drawing from the available data. A leditamount of further research will
be required to ensure that interpretations remain situatdnwhe wider academic
context. If required, the geoarchaeological model can form lhasis for digital
reconstructions of the site and the surrounding landscape.

SoiL MICROMORPHOLOGY

At least 22 thin sections and 26 bulk analyses are regaiethéor analysis. In addition,
six particle-size analyses are recommended and ten sampmesecommended for
magnetic susceptibility studies (with fractional conversion). Lals@}, pH and P analyses
are recommended for 15 representative natural and specadigtesi anthropogenic
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7.26.2

1.27

7.27.1

71.27.2

7.27.3

7.28

7.28.1

samples.

The soil micromorphology studies will be complemented by bulk asalicg LOI
(organic matter estimates), pH, and, where appropriate, Ipadize, P and magnetic
susceptibility. Such combined investigations have been employedysgviat wetland-
dryland/coastal/estuarine/intertidal sites (Crowther 2000; 2003;t6eownd Barker 1995;
Cruiseet al 2009; Macphail 1994; 2009; Macphait al 2010; Macphail and Crowther
2004).

DENDROCHRONOLOGY

The principal aim of the dendrochronological analysis willtdeaefine the channel
chronology by obtaining more precise dates for the undated cludtersod identified
during the assessment. This will be achieved by a programmagliotarbon dating and
‘wiggle-matching'. Wiggle-matching is the process of matchangeries of radiocarbon
determinations, which are separated by a known number of, yeatke shape of the
radiocarbon calibration curve. At its simplest, this bardone visually, although statistical
methods are usually employed. Floating tree-ring sequencesrdiilarly suited to this
approach, as the calendar age separation of different blocks of woodtedlaridating is
known precisely by counting the rings in the timber. An exceBemimary of the history
and variety of approaches employed for wiggle-matching is prowbge@alimbertiet al
(2004).

A Bayesian approach to wiggle-matching will be applied, ssrided by Christen and
Litton (1995) and Bronk Ramsesgt al (2001). Specifically, this will take the form of
numerical integration, using the program OxCal v4 (http://wwierlax.ac.uk/orau/).

Details of the algorithms employed for this application arelava from the on-line

manual or in Bronk Ramsey (1995; 1998; 2001; 2009a). Simulation has sdgtjeste
likely accuracy of the radiocarbon results achieved by wigglesinmg currently undated
wood from Stainton West, assuming sufficient samples assldaiill be +30 years. This
will significantly enhance the palaeochannel chronology.

Targeted radiocarbon wiggle-matching of key samples fronfotireundated clusters
(Section 4.2% may help to clarify their chronological relationshipsthweach other.
Additionally, a large trunk (76271) on the interface betweemMésolithic organic deposit
and theEarlier Neolithic alluviumwill merit closer dating on stratigraphic grounds. In
total, this will require an additional 30 radiocarbon dates.

RabiocareBon DaTING

Following analysis of the stratigraphy and a reconsideratitineofnaterial suitable for
dating Section 4, further samples will be selected for radiocarbon as3astificates will

be prepared for these samples and submitted along withtthamappropriate laboratory.
The aim will be to establish the robust association of theddataterial with their parent
deposits by secondary sampling of the same deposits, and tedatitsland features that
have not yet been reliably dated. Primacy will be givethése deposits and features that
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7.28.2

7.29

7.29.1

7.30
7.30.1

7.31

7.31.1

have the greatest potential to enhance stratigraphic or kgteamwerpretations. It is
anticipated that these samples will includd@&5 samples from flots of CPR and charcoal
from bulk samples, and CPR, charcoal or sediment samplesctextrfrom monoliths
(Table 23). In the case of the latter, consideration wilgiven to the presence of other
significant data (such as pollen horizons) and to obtaining sesulsequencéSection
7.22 Table 23. Additionally, the programme of radiocarbon dating will inclucseaes ¢
30) of samples that will seek to provide absolute dating, bggleimatching’, for the
currently undated dendrochronological clusteiSeqtion 7.27)3 As the analysis
progresses, the English Heritage Science Advisor for the Naath &vid CCCHES will be
consulted regarding the specific radiocarbon dating stratgdggh will be undertaken in
phases.

Provenance Number of Samples
Pollen Cores 30
Dendrochronology 30
Features in grid square area 15
Burnt mounds and settlement features 10
Burnt mound deposit in the palaeochannel 2
Structures and altered woettin the 14
palaeochannel
Artefacts 4

Table 23: Proposed radiocarbon dating programme

Wherever possible, Bayesian modelling will be undertaReatipn 4.25.15 The results
will be incorporated within the stratigraphic narrative amdover-arching report prepared
for the synthetic report for the project.

INTEGRATION OF DATASETS AND SYNTHESIS

The information gathered from analysis of the finds willdweewed and integrated into
the stratigraphic narrative. This will allow re-inter@tgdn of the site using a thematic
approach. The GIS will allow detailed interrogation of the data the testing of

hypotheses and phasing.

| LLUSTRATIONS

During each part of the analytical programme, a selectibrbevimade of appropriate
material for illustration. This will include general plans aseéctions, phase plans,
photographs, and artefacts. lllustrations will be produced by iexgged illustrators, using
standard conventions.

ProbucTion oF TexT anD PusLicaTiON

Following the completion of the analysis of the stratigraphiodlartefactual evidence, a
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7.31.2

7.32

7.32.1

7.32.2

7.33

7.33.1

comprehensive final report will be produced for publication as a mapbgtancaster
Imprints Series). All media placed within the public domain willegrate the results of
work undertaken on all parts of the CNDR (OA North 2011a), imctu&tainton West.
Prior to publication, the draft text will be submitted foremmal revision, peer review, and
review and comment by CCCHES and EH, and will be passedll tspecialists after
editing, for their comments. The exact word length cannot abey@rrecisely estimated,
although the main publication will comprise a single volume, wiscunlikely to exceed
200,000 words. This will target both an academic and informed audarctevill be
written in an accessible style. The results of the projelttbe presented and situated
within their wider archaeological context, locally, regidpabnd nationally, as is
appropriate. It is possible that the publication will be aquamed by digital media, such
as a website and/or CD containing digital plans, catalogues and specialist reports

OA North suggests that serious consideration should alggdreto more popular forms
of dissemination, for instance a popular publication, schools' pagkssites, museum
displays/exhibitionsetc. The site is particularly important archaeologically anidew
dissemination of the results will provide Cumbria with auadle return on its research
investment. The sites along the scheme lend themselvetetdisaiplinary study, being
relevant, for example, to such themes as technology, theahanvironment and climate
change, in addition to its obvious significance for prehistory, Hadrian'sstMdlies and the
early medieval period.

ARcHIVE DeposiTiON

OA North undertakes to liaise throughout the project withraébeiving museum (Tullie
House Museum and Art Gallery, Carlisle) to meet its déjpospolicies (see alsBection
4.27). On completion of the analysis, a discard policy wél implemented in agreement
with the museum. On submission of the completed text for ptiblicahe archive will be
updated as necessary and the receiving museum will be asht@ctobtain the latest
information on its deposition arrangements. Material irs fda@d boxes will be checked,
and indices and box lists will be compiled and appended.

The digital archive will be checked and indexed, and hard copde of the data if
required by the recipient museum. The digital data willabeompanied by metadata,
which will explain origin and accuracy.

Prosect Team

The key members of the Project Team are listed in Table 24 amebalscof tasks that are
anticipated as being required to deliver the analysis progeaammgiven imPppendix Il
Rachel Newman will provide academic oversight on both the arallyirogramme and
the publication.
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Archaeological Researcher Task

Andrew Bates OA North Animal bone

Fraser Brown OA North Project management

Paul Clark OA North Stratigraphic analysis

Ann Clarke External specialist  Struck lithics andrseastone
Antony Dickson OA North Struck lithics

Randolph Donahue

External specialis

t  Lithic microwasad raw
material sourcing

Denise Druce

OA North

CPR and charcoal

Adrian Evans

External specialist

Lithic microwear aaa/
material sourcing

Seren Griffiths

External specialis

Radiocarbonruati

Annie Hamilton-Gibney

External specialist

Pitchstamalysis

Christine Howard-Davis

OA North

Finds management

Elizabeth Huckerby

OA North

Environmental management
and WPR

Richard Macphail

External specialist

Soil micromorlayy

Lucian Pricop OA South Database management
Mairead Rutherford OA North Pollen
David Smith External specialist Insects

Maisie Taylor

External specialist

Altered wood

lan Tyers

External specialist

Dendrochronology

Blaise Wner

External specialist

Prehistoric pottery

Table 24: Key members of the Project Team

For the use of Birse Civils Ltd

© OA North: November 2011



Stainton West (Parcel 27 North) CNDR — Post-excavation Assessment 133

BIBLIOGRAPHY

Primary Sources

British Geological Survey, 198%olid geology1:250 000 map, sheetSM 04 W
English Heritage (EH), 2018n archaeological map of Hadrian's Wall:25,000 map, London
Munsell Color, 200%5eological rock-color chartMichigan

Secondary Sources

Allen, C, 2005 Assessment report on prehistoric pottery amdl falay, New Cowper Farm,
Aspatria, unpubl rep

Andersen, S Th, 1979 Identification of wild grasses and ceadkn, Danm Geol Unders]1978,
69-92

Ashton, N, Lewis, S, Parfitt, S, Candy, |, Keen, D, KempP&j)kman, K, Thomas, G, Whittaker, J,
and White, M, 2005 Excavations at the Lower Palaeolithic sitEhaeden, Suffolk, UK,Proc
Prehist Soc71, 1-61

Aveling, E M, 1998 Characterization of natural products fromadiisc sites in Northern Europe,
Unpubl PhD thesis, Univ Bradford

Aveling, E M, and Heron, C, 1998 The chemistry of birch barkaaiesolithic Star CarAncient
Biomolecules2(1), 69-80

Aveling, E M, and Heron, C, 1999 Chewing tar in the early Holacanearchaeological and
ethnographic evaluatioAntiquity, 73, 579-84

Baillie, M G L, and Brown, D M, 1988 An overview of oak chronologies, i &ater and J O Tate
(eds),Science and ArchaeologgAR Brit Ser,196, Oxford, 543-8

Baillie, M G L, and Pilcher, J R, 1973 A simple crossdapnggram for tree-ring researchree
Ring Bull 33, 7-14

Balaam, N, Bell, M, David, A, Levitan, B, Macphail, RRobinson, M, and Scaife, R G, 1987
Prehistoric and Romano-British sites at Westward Ho!,vobe archaeological and
palaeoenvironmental surveys 1983 and 1984, in N D Balaam, B Lewitah) Straker (eds),
Studies in palaeoeconomy and environment in South West En@ARd Brit Ser,181, Oxford,
163-264

Ballin, T B, 2009 Archaeological pitchstone in northern Britain: characterization and
interpretation of an important prehistoric resouy@AR Brit Ser,476, Oxford

Ballin, T B, and Faithfull, J, 2009 Gazetteer of Arran @toine sources: presentation of exposed
pitchstone dykes and sills across the Isle of Arran, and disousisthe archaeological relevance of
these outcropsscot Archaeol Internet Rep (SA)Ritp://www.sair.org.uk/sair38/sair38.pdf

Barber, K E, 198Peat stratigraphy and climatic change: a palaeoecological test ofheay of
cyclic peat bog regeneratipRotterdam

Barclay, A, Lambrick, G, Moore, J, and Robinson, M, 2Q08es in the landscape: cursus

For the use of Birse Civils Ltd © OA North: November 2011



Stainton West (Parcel 27 North) CNDR — Post-excavation Assessment 134

monuments in the Upper Thames Valley: excavations at the Draytoneuidade Cursuses
Oxford

Barkle, R, 1998 Botcherby Nurseries, Carlistast 29, 5

Barnes, F, 1970 Prehistoric pottery from Furn@sans Cumberland Westmorland Antig Archaeol
Sog n ser,70, 1-8

Barton, N, and Roberts, A, 2004 The Mesolithic period in Englandent perspectives and new
research, irA Saville (ed),Mesolithic Scotland and its neighboufoc Antiq Scotland, Edinburgh,
339-58

Bednarik, R G, 2005 The technology and use of beads in the Pégistaubmitted to the EAA 11
Annual Conference, Cork, unpubl rep

Bell, M, 2007 Prehistoric coastal communities: the Mesolithic in west@ritain, CBA Res Rep,
149, York

Bell, M, Caseldine, A, and Neumann, H, 20B€ehistoric intertidal archaeology in the Welsh
Severn EstuaryCBA Res Repl20, London

Berglund, B E, and Ralska-Jasiewiczowa, M, 1986 Pollen aradysi pollen diagrams, in B E
Berglund (ed)Handbook of Holocene palaeoecology and palaeohydrolohichester, 455-84

Blackford, J J, Innes, J B, and Clarke, C, 2010 Fungal sporegate@ary sedimentQuat Res
Assoc Tech Guigé.ondon

Blair, E H, Pendleton, L S A, and Francis, P J, 2088 beads of St. Catherines IslaAgthropol
Pap American Mus Natural His89, New York

Bonsall C, Sutherland, D, and Payton, R, 1994 The Eskmeals Icfmastand: archaeology and
shoreline development, in J Boardman and J Walden (€ds)bria Field GuideQuat Res Assoc,
Oxford, 90-103

Bradley, R, and Edmonds, M, 1988erpreting the axe trad&;ambridge

Brennand, M (ed), 200Research and archaeology in north-west England: an archaeological
research framework for the north-west region. Volume 2: reseageimda and strategyArchaeol
North-West9, Manchester

Brindley, A, 1999 Sequence and dating in the Grooved Ware tradiiéhCleal and A MacSween
(eds),Grooved Ware in Britain and Ireland\eolithic Stud Grp Seminar P&§),Oxford, 133-44

Bronk Ramsey, C, 1995 Radiocarbon calibration and analysisatijsaphy: The OxCal program,
Radiocarbon37, 425-30

Bronk Ramsey, C, 1998 Probability and datiRgdiocarbon40, 461-74

Bronk Ramsey, C, 2001 Development of the radiocarbon calibratimgram, Radiocarbon,43,
355-63

Bronk Ramsey, C, 2009a Bayesian analysis of radiocarbon Batgi®carbon51, 37—-60
Bronk Ramsey, C, 2009b OxCal 4.1b3 release note, http://www.rlaha.ox.ac.uk/

Bronk Ramsey, C, van der Plicht, J, and Weninger, B, 200§dM/imatching’ radiocarbon dates,
Radiocarbon43, 381-9

For the use of Birse Civils Ltd © OA North: November 2011



Stainton West (Parcel 27 North) CNDR — Post-excavation Assessment 135

Brooks, D, and Thomas, K W, 1967 The distribution of pollen gramsnicroscope slides: The
non-randomness of the distributid?gllen et spore®, 621-9

Brown, A, 2007 Dating the onset of cereal cultivation indnitand Ireland: the evidence from
charred cereal grain&ntiquity, 81, 1042-52

Brown, D M, and Baillie, M G L, 1992 Construction and dating &080 year English bog oak
tree-ring chronology, in O Eggertsson (ed), Tree rings and amagnt: proceedings of the
International Dendrochronology Symposium, Ystad, Sweden, 1990DQUA Rep34, 72-5

Brown, D M, Munro, M A R, Balllie, M G L, and Pilcher,R, 1986 Dendrochronology — the
absolute Irish standarBadiocarbon28(2A), 279-83

Buckland, P C, 197%horne Moors: a palaeoecological study of a Bronze Age site: ailootitn

to the history of the British insect faun®ept Geography, Univ Birmingham, Occ PuB,
Birmingham

Buckland, P C, and Dinnin, M H, 1993 Holocene woodlands, the fossiltiesatence, in K J

Kirby and C M Drake (eds), Dead wood matters: the ecologycamdervation of saproxylic
invertebrates in BritairEnglish Nature Sciencé, Peterborough, 6-20

Burroni, D B, Donahue, R E, Pollard, A M, and Mussi, M, 2002 Jimr¢ace alteration features of
flint artefacts as a record of environmental process@s;haeol S¢i29, 1277-87

Butler, C, 200%rehistoric flintwork Stroud

CFA Archaeology (CFA), 2005 Carlisle Northern Development tRofarcels 27N and 41N,
Stainton, Carlisle; archaeological evaluation, unpubl rep

Cherry, J, and Cherry, P J, 198Tehistoric habitation sites on the limestone uplands of eastern
Cumbrig Cumberland Westmorland Antiq Archaeol Soc, ResZétendal

Cherry, J, and Cherry, P J, 1992 Further research on thestprg of the Cumbrian Limestone
Uplands: the ceramic evidendgans Cumberland Westmorland Antig Archaeol,3oser,92, 13-
22

Cherry, J, and Cherry, P J, 1995 Prehistoric habitation enChmbrian limestone uplands:
occupation sites found between 1986 and 1988ns Cumberland Westmorland Antiq Archaeol
Sog n ser95, 1-22

Cherry, J, and Cherry, P J, 2002 Coastline and upland in Cumimehistory — a retrospective,
Trans Cumberland Westmorland Antiq Archaeol, Saer,2, 1-21

Christen, J A, and Litton, C D, 1995 A Bayesian approach toleAaggtching,J Archaeol Sgi22,
719-25

Cleal, R, 1999 Introduction: The what, where, when and why of Grodfad, in R Cleal and A
MacSween (eds{zrooved Ware in Britain and IrelandNeolithic Stud Grp Seminar P&}, Oxford,
1-8

Coles, B J, 2008eavers in Britain's pastWARP Occ Papl9, Oxford
Connect CNDR, 2009 Construction Contract, unpubl doc

Countryside Commission, 1998ountryside character Volume 2: North West. The character of
England’s natural and man-made landsca@éeltenham

For the use of Birse Civils Ltd © OA North: November 2011



Stainton West (Parcel 27 North) CNDR — Post-excavation Assessment 136

Crowther, J, 2000 Phosphate and magnetic susceptibility studies, &t BEI000, 57-8

Crowther, J, 2003 Potential magnetic susceptibility and fradti@mversion studies of
archaeological soils and sedimetgzhaeometry45, 685-701

Crowther, J, and Barker, P, 1995 Magnetic susceptibility: digghgwg anthropogenic effects from
the naturalArchaeol Prospectior, 207-15

Cruise, G M, Macphalil, R |, Linderholm, J, Maggi, R, andrbhall, P D, 2009 Lago di Bargone,
Liguria, N. Italy: a reconstruction of Holocene environmeatad land-use historylolocene 19,
987-1003

Cumbria County Council Heritage and Environment Service (CCQHES English Heritage
(EH), 2009 Annex 14 to Part 2B of schedule 4 archaeology, in Cor@&DR Construction
Contract, unpubl doc

Darbishire, R D, 1873 Notes on discoveries in Ehenside Tarnbé&iland Archaeologiad4, 273-
92

Davies, C, and Turner, J, 1979 Pollen diagrams from NorthumbeNawdPhytal82, 783-8

Davis, V, and Edmonds, M, 2009 An assessment of four stone axdtfmadstainton West, Oxford
Archaeology, unpubl rep

Davis, V, and Edmonds, M, 2011 The Belmont hoard and the s@micof Cumbrian clubs in
Neolithic Britain, in V Davis and M Edmonds (edSjpne axe studie8, Oxford, 167-86

Dineley, M, 200Barley,Malt and ale in the Neolithi AR Int Ser,1213 Oxford

Dinnin, M, 1997 Holocene beetle assemblages from the Lower Tlmadplain at Bole Ings,
Nottinghamshire, UKQuat Prog 5, 83-104

Donahue, R E, 1988 Microwear analysis and site function: Padllese, Level 4aWorld
Archaeo| 19, 357-75

Donahue, R E, 1994 The current state of lithic microwear resaarbhAshton and A David (eds),
Stories in StondL.ithic Stud Soc, Oxford, 156-68

Donahue, R E, 1998 Lithic microwear analysis of artefacta Barnham, in N Ashton, S G Lewis,
and S Parfitt (eds)excavations at the Lower Palaeolithic site at East Farm, Barniaurffolk,
1989-1994 British Museum Occ Pafi25 London, 245-50

Donahue, R E, 1999 The microwear analysis of the flint areeflaotn Upper Ninepence, in A
Gibson, The Walton Basin Project: excavation and survey in a prelistandscape, 1993-1997
CBA Res Repl18 York, 100-26

Donahue, R E, 2002 Microwear Analysis, in J Sidell, J CottoRaknor, and L WheeleiThe
prehistory and topography of Southwark and LampthLAS Monog,14, London, 81-8

Donahue, R E, and Burroni, D B, 2004 Lithic microwear analysis #ed formation of
archaeological assemblages, in E A Walker, F Wenban-Smith; &fehly (eds)Lithics in action
Lithics Stud Soc Occ Pap, Oxford, 140-8

Donahue, R E, and Evans, A A, 2004 Microwear analysis of the Hfiefacts of Wellington
Quarry, Worcestershire Archaeological Unit, unpubl rep

Donahue, R E, and Lovis, W A, 2006 Regional settlement systemesalithic northern England:

For the use of Birse Civils Ltd © OA North: November 2011



Stainton West (Parcel 27 North) CNDR — Post-excavation Assessment 137

scalar issues in mobility and territorialifyAnthropol ArchaeqR5, 248-58
Edmonds, M, 199&tone tools and societyondon
Edmonds, M, 200Fhe Langdales: landscape and prehistory in a Lakeland v&tegud

Ellaby, R, 1987 The Upper Palaeolithic and Mesolithic in Suirey Bird and D G Bird (edsJhe
archaeology of Surrey to 154Guildford, 53-69

Ellaby, R, 2004 Food for thought: a late Mesolithic site at @lwerd, Surrey, in J Cotton and D
Field (eds),Towards a New Stone Age: aspects of the NeolithBouth-east Englan€€BA Res Repl137,
London, 12-23

English Heritage (EH), 199%anagement of archaeological projecgnd edn, London

English Heritage (EH), 199&endrochronology: guidelines on producing and interpreting
dendrochronological dates.ondon

English Heritage (EH), 200Dhe Power of Plagd.ondon

English Heritage (EH), 200Environmental archaeology: a guide to the theory and practice of
methods, from sampling and recovery to post-excavdtmmdon

English Heritage (EH), 200Bxploring our past: implementation plabondon

English Heritage (EH), 2004Geoarchaeology: using earth sciences to understand the
archaeological recordLondon

English Heritage (EH), 200Biscovering the past, shaping the futurendon
English Heritage (EH), 2008lanagement of research projects in the historic environph@midon
English Heritage (EH), 201htroductions to heritage assets: burnt mourdsndon

Evans, A A, Wolframm, Y B, Donahue, R E, and Lovis, W A, 2007 |6t mtudy of “black chert”
sourcing and implications for assessing hunter-gatherer mobiigttegies in northern England,
Archaeol Sci34, 2161-9

Evans, AA, Langer, J L, Donahue, R E, Wolframm, Y B, and $,0ld A, 2010 Lithic raw material
sourcing and the assessment of Mesolithic landscape organizatid mobility strategies in
northern England;oloceng 20, 1157-63

Evans, H, 2004 Where is the Cumbrian Neolithic?, in V CummargsC Fowler (edsNeolithic
traditions of the Irish SeaDxford, 123-8

Evans, J G, 197bhe environment of early man in the British Islesndon
Faegri, K, and Iversen, J, 1988xtbook of pollen analysidth edn, Chichester

Farrar, R A H, 1977 A Romano-British Black-burnished ware ittguat Ower in the Isle of
Purbeck Dorset, in J Dore and K Greene (e@sjnan pottery studies in Britain and beypBAR
Brit Ser,30, Oxford, 199-227

Fell, C I, 1964 The Cumbrian type of polished stone axe and itébdisin in Britain,Proc Prehist
So¢ 30, London, 39-55

Finlay, N, 2009 Futile fragments? — some thoughts on microighkage patterns, M Finlay, S
MacCartan, N Milner, and C Wickham-Jones (eBg)m Bann flakes to Bushmill®xford,22-30

For the use of Birse Civils Ltd © OA North: November 2011



Stainton West (Parcel 27 North) CNDR — Post-excavation Assessment 138

Finlay, N, Finlayson, B, and Mithen, S, 2000 The secondary technategyharacter and inter-site
variability, in Mithen 2000, 571-87

Finlayson, B, and Mithen, S, 2000 The morphology and microwear oblithsrfrom Bolsay Farm
and Gleann Mor: a comparative study, in Mithen 2000, 589-93

Flynn, P, 1998 Carlisle AirporRast 29, 5

Galimberti, M, Bronk Ramsey, C, and Manning, S, 2004 Wiggleematating of tree-ring
sequence®kadiocarbon46, 914-27

Gillam, J P, 1976 Coarse fumed ware in northern Britain and be@dasijow Archaeol 4, 57-80
Girling, M A, 1977 Fossil insect assemblages from Rowland's t&arkerset Levels Pap, 51-60
Girling, M A, 1979 Fossil insects from the Sweet Tre8@merset Levels Pap 84-93

Girling, M A, 1980 The fossil insect assemblage from the B&lter, Somerset Levels Pap, 36—
42

Girling, M A, 1982 Fossil insect faunas from forest sitas,M Bell and S Limbrey (eds),
Archaeological aspects of woodland ecold@®R Int Ser,146 Oxford, 129-46

Girling, M A, 1985 An ‘old forest' beetle fauna from a Neolithicd Bronze Age peat deposit at
Stileway,Somerset Levels Papl, 80-5

Girling, M A, and Robinson, M, 1987 The insect fauna, in Baletal 1987, 239-46
Goldberg, P, and Macphail, R I, 20P6actical and theoretical geoarchaeolgg@yxford

Grace, R, 1992 Use wear analysis, in F Healey, M Heatod,S J Lobb, Excavations of a
Mesolithic site at Thatcham, Berkshifrpc Prehist So58, 41-76

Grinberg, J M, 2002 Middle Palaeolithic birch-bark pishtiquity, 76, 15-16

Guido, M, 1978The glass beads of the prehistoric and Roman periods in Great Baitdifreland
Rep Res Cttee Soc Antiq Londd@g, London

Hall, A R, and Huntley, J P, 200X review of the evidence for macrofossil plant remains from
archaeological deposits in Northern Englarihglish Heritage Res Dept R&7-2007 London

Hansen, M, 1987 The hydrophilidae (coleoptera) of Fennoscandia and iRefamaa, Fauna
Entomologyca Scandinavica8, Leiden

Harding, J, and Healy, F, 200he Raunds Area Projec Neolithic and Bronze Age landscape in
NorthamptonshireSwindon

Hardy, B L, 2004 Mocrowear analysis of a sample of flaked stunig, tin C R Wickham-Jones and
K Hardy (eds), Camas Dariach: a Mesolithic site 24IhatRoint of Sleat, Sky&cot Archaeol
Internet Repl2, 38-45,www.sair.org.uk

Hardy, K, and Wickham-Jones, C, 2009 Mesolithic and later sites around the Inner Sound, Scotland:
the work of the Scotland’s First Settlers project 1998—-2@x@ht Archaeol Internet Ref3l,
WWW.sair.org.uk

Hather, J, G, 1998 Identification of macroscopic charcoalnadsges, in P Mellars and P Dark,
Star Carr in contextMcDonald Institute Monog, Oxford, 183-96

Hather, J G, 2000The identification of the northern European woddsndon

For the use of Birse Civils Ltd © OA North: November 2011



Stainton West (Parcel 27 North) CNDR — Post-excavation Assessment 139

Heawood, R, and Huckerby, E, 2002 Excavation of a burnt mound ab®pare Farm, Kendal,
Trans Cumberland Westmorland Antig Archaeol, Soger2, 29-49

Higham, N J, 1988 he northern counties to AD 1000ndon

Higham, N J, and Cane, T, 1999 The Tatton Park Project Part I: prehistoric tosianB Chester
Archaeol Soc74, 1-63

Hodgson, J, and Brennand, M, 2006 Prehistoric period resourcenassesim M Brennand (ed),
The archaeology of north-west England: an archaeological researctefvank for the north-west
region. Volume 1: resource assessmAnthaeol North-Wes8, Manchester, 23-58

Hodgson, J, and Brennand, M, 2007 Prehistoric period research agenda, in Brennand 2007, 31-54

Hodgkinson, D, Huckerby, E, Middleton, R, and Wells, C, 2008 lowland wetlands of Cumbyia
Lancaster Imprints3, Lancaster

Howard-Davis, C L E, 1996 Seeing the sites: survey and excavati the Anglezarke Uplands,
LancashireProc Prehist So®1, 133-66

Huddart, D, Tooley, M J, and Carter, P, 1977 The coasts of nosthBmgland, in C Kidson and M
J Tooley (eds)The Quaternary history of the Irish S&aeol J Spec Issué, Chichester, 119-54

Huntley, B, 1993 Rapid early Holocene migration and high abundanbezef €orylus avelana
L.): alternative hypotheses, in FM Chambers (éljinate change and human impact on the
landscapelLondon, 205-15

Huntley, J P, 1999 Environmental evidence for Hadrian's Wall,Bid®Rell, Hadrian's Wall 1989-
99, Carlisle, 48-65

Huntley, J P, Stallibrass, S, and Gates, T, 2009 Landscape and Environrggmioimds and Mason
2009, 108-18

Innes, J B, Blackford, J J, and Chambers, F, 2B@&zschmaria deustand the north-west
European mid-Holocendlmus decline at Moel y Gerddi, North Wales, URalynology 30, 121-
32

Institute of Field Archaeologists, 20@de of conduc¢tev edn, Reading

Jessop, L, 198&oleoptera: scarabaeidaeHandbooks for the identification of British insects,
5(11), London

Jones, A P, Tucker, M E, and Hart, J K, 198Be description and analysis of Quaternary
stratigraphic sectionsQuat Res Assoc Tech Guidg,London

Jones, E, 2001 Results of an archaeological evaluation at Roosy, dBamow-in-Furness,
Cumbria, Headland Archaeology, unpubl rep

Jones, G, and Rowley-Conwy, P, 2007 On the importance of cerdéaltwoh in the British
Neolithic, in S Colledge and J Conolli,he origins and spread of domestic plants in south-west
Asia and EuropgelLondon, 391-419

Jargensen, S, 198Bee felling with original flint-axes in Draved WaooNational Mus Denmark,
Copenhagen

Keiller, A, Piggott, S, and, Wallis, F S, 1941 First reporthe Sub-committee on the petrological
identification of stone implementByoc Prehist Soc7, 50-72

For the use of Birse Civils Ltd © OA North: November 2011



Stainton West (Parcel 27 North) CNDR — Post-excavation Assessment 140

Kenward, H K, Engleman, C, Robertson, A, and, Large, F, 1985 Ragadning of urban
archaeological deposits for insect remaliscaeg 3, 163-72

Kenward, H K, Hall, A R, and Jones, A K G, 1980 A testedo$éechniques for the extraction of
plant and animal macrofossils from waterlogged archaeological de@isitsichaeql22, 3-15

Koch, K, 1992Die kafer mitteleuropgOkologie Band3, Krefeld

Koller, J, Baumer, U, and Mania, D, 20Migh-tech in the middle Palaeolithic: Neandertal-
manufactured pitch identifie@uropean J Archaep#(3), 385-97

Krammer, K, and Lange-Bertalot, H, 1986-B4cillariophyceae Stuttgart and Jena

Lambert, J (ed), 199@8ransect through time: the archaeological landscape of the ShelhNort
Western Ethylene Pipelineancaster Imprintsl, Lancaster

Law, C, 1998 The use and fire-ecology of reedswamp vegetatidd,Mellars and P DarlStar
Carr in context McDonald Institute Monog, Oxford, 197-206

Levi-Sala, I, 1986a Experimental replication of post-depositisndhce modification on flint, in L
Owen and G Unrath (eds)echnical aspects of microwear studies on stone tBaldy Man News
9-11, 103-9

Levi-Sala, |, 1986b Use wear and post-depositional surface watthf: a word of caution]
Archaeol Sqil3, 229-44

Lloyd, J M, 2010 Late Quaternary sea level change in the Sofirely and Cumbria, in S J
Livingstone, D J A Evans, and C O Cofaigh (ed$)e Quaternary of the Solway Lowlands and
Penine Escarpment — fieldguid@uat Res Assoc, Pontypool, 53-8

Longworth, I, and Cleal, R, 1999 Grooved Ware gazetteer, inell @nd A MacSween (eds),
Grooved Ware in Britain and Islap#leolithic Stud Grp Seminar P&§),Oxford, 177-206

LUAU, 1996 Carlisle Northern Relief Road, Cumbria: archaeological aseagsmmpubl rep
Lucht, W H, 198Die kafer mitteleuropas, Katalo¢lrefeld

Macphail, R 1, 1990 Soil report on Drayton Cursus, near Abingdon, Oxfioed€nglish Heritage,
unpubl rep

Macphail, R I, 1994 Soil micromorphological investigations in archaeploily special reference
to drowned coastal sites in Essex, in H F Cook and D T fwitlock (eds),SEESOIL.10, South
East Soils Discussion Group, 13-28

Macphail, R 1, 2007 Soil micromorphology, in Oxford-Wessex ArchaeologyRLC Thames
Holocene study (East of Ferry Lane, Ripple Lane Portal and Th@&nussing Coffer Excavation at
Swanscombe, and with reference to Tank Hill Rd), unpubl rep, 16

Macphail, R I, 2009 Marine inundation and archaeological siiest fesults from the partial
flooding of Wallasea Island, Essex, UK, Antiquity Project &gl 2009
http://antiquity.ac.uk/projgall/macphail/

Macphall, R I, Allen, M J, Crowther, J, Cruise, G M, akdittaker, J E, 2010 Marine inundation:
effects on archaeological features, materials, sediments andaalsint 214, 44-55

Macphail, R I, and Crowther, J, 2004 Tower of London Moat: sedim&romorphology, particle
size, chemistry and magnetic properties, in G Keevil (€dyver of London Moat excavation

For the use of Birse Civils Ltd © OA North: November 2011



Stainton West (Parcel 27 North) CNDR — Post-excavation Assessment 141

Historic Royal Palaces Mono#), Oxford, 41-3, 48-50, 78-9, 82-3, 155, 183-6, 202-4 and 271-84

Macphail, R I, and Crowther, J, 2007 Soil micromorphology, chemastdymagnetic susceptibility,
in Wessex Archaeology, Ebbsfleet burned mound (CTRL Phase 2 Springhead SPHO0O0), unpubl rep, 8

Macphail, R I, and Crowther, J, 2009 Soil micromorphology and buldyaes,in Oxford
Archaeology, A13 Thames Gateway, Movers Lane and Woolwich Manor Way Sites, wupui r

Macphail, R I, and Goldberg, P, 1990 The micromorphology of tree substows: their
significance to soil science and archaeology, in L A Dougd}, Soil-micromorphology: a basic
and applied sciengdevelopments in Soil Scienck), Amsterdam, 425-9

Manby, T G, 1970 Long Barrows of northern England: Structural and detiidgnce,Scot
Archaeol Forum2, 1-28

Manby, T, 1999 Grooved Ware sites in Yorkshire and Northern Bddl874-1994, in R Cleal and
A MacSween (eds)rooved Ware in Britain and IrelandNeolithic Stud Grp Seminar Pap,
Oxford, 57-75

McCarthy, M R, 1995 Archaeology and environmental evidence forRbman impact on
vegetation near Carlisle, Cumbrkdglocenge 5(4), 491-7

McCarthy, M R, 200Roman Carlisle and the lands of the Solw&tyoud

Meisch, C, 2000 Freshwater ostracoda of western and centagesir J Schwoerbel and P Zwick
(eds),SuRwasserfauna von Mitteleuropa, Band &@ektrum Akademischer Verlag, Heidelberg and
Berlin, 522

Mitchell, F J G, 2005 How open were European primeval fa?ebtgpothesis testing using
palaeoecological datd,Ecol 93, 168—77

Mithen, S (ed), 200Hunter-gatherer landscape archaeology: the Southern Hebrides Mesolithic
project 1988-98MacDonald Institute Monog, Cambridge

Moore, P D, Webb, J A, and Collinson, M E, 19dllen analysis2nd edn, Oxford

Mukherjee, A J, Gibson, A M, and Evershed, R P, 2008 Trends iprpayct processing at British
Neolithic Grooved Ware sites traced through organic residug®tsherds,J Archaeol S¢i35,
2059-73

Museums and Galleries Commission (MGC), 199dseum care of archaeological collectipns
London

Nanson, G C, and Croke, J C, 1992 A genetic classification of floodp&&wsnorphal4, 459-86

Nilsson, A N, and Holmen, M, 199bhe aquatic adephaga (coleoptera) of Fennoscandia and
Denmark, Volume 2: DytiscidaBauna Entomologyca Scandinavi8a, Leiden

OA North, 2002 Holbeck Park Avenue, Barrow-in-Furness: evaluation report, unpubl rep

OA North, 2008 Carlisle Northern Development Route, Cumbriajneutirchaeological strategy,
Design 001 (rev 001), unpubl rep

OA North, 2010 Drigg, Cumbria: Assessment report and updateelcpagsign for analysis vs 1.1,
unpubl rep

OA North, 2011a Carlisle Northern Development Route, Cumbriaf-g@d@avation assessment,
unpubl rep

For the use of Birse Civils Ltd © OA North: November 2011



Stainton West (Parcel 27 North) CNDR — Post-excavation Assessment 142

OA North, 2011b Redearth Primitive Methodist Chapel, Redearthd,RDarwen, Lancashire,
archaeological post-excavation assessment report (project stage 2 of 4), unpubl rep

OA North, in prep, An Early Neolithic assemblage from Holbeck Park Avenue, Banrbwrness

Parker, A G, Goudie, A S, Anderson, D E, Robinson, M A, and Bipri3aP002 A review of the
mid-Holocene elm decline in the British IsI&pgress in Physical Geograpi6, 1-45

Pearce, N J G, Perkins, W T, Westgate, J A, Gorton, M P, Jackson, S E, Neahd@Reaery, S P,
1996 A compilation of new and published major and trace elemenfatabiST SRM 610 and
NIST SRM 612 glass reference materi@gostandards Newslettel, 115-44

Peglar, S M, 1993 The mid-Holoceht#mus decline at Diss Mere, Norfolk, UK: a year-by-year
pollen stratigraphy from annual laminatiohilocene 3(1), 1-13

Pennington, W, 1965 Appendix, in J Cherry, Flint-chipping sites raggD Trans Cumberland
Westmorland Antiq Archaeol Satser65, 82-5

Pollard, A M, and Heron, C, 2008&chaeological chemistryRoyal Society of Chemistry, 2nd edn,
Cambridge

Prior, F, 2004.ife in Britain and Ireland before the Romamh®ndon
Ramshaw, D, 199The Carlisle Navigation Canal 1821-185%3arlisle

Regert, M, Delacotte, J M, Menu, M, Petrequin, P, and Roladdd998 Identification of Neolithic
hafting adhesives from two lake dwellings at Chalain (Jurand&),Ancient Biomolecule2(1),
81-96

Regert, M, Vacher, S, Moulherat, C, and Decavallas2@3 Adhesive production and pottery
function during the Iron Age at the site of Grand Aunay (SaFRtexce) Archaeometryd%(1), 101-
20

Reimer, P J, Baillie, M G L, Bard, E, Bayliss, A, BedRyV, Bertrand, C J H, Blackwell, P G, Buck,
C E, Burr, G S, Cutler, K B, Damon, P E, Edwards, R lifbéaks, R G, Friedrich, M, Guilderson,
T P, Hogg, A G, Hughen, K A, Kromer, B, McCormac, F G, Manning, S, Bromkseg, C, Reimer,
R W, Remmele, S, Southon, J R, Stuiver, M, Talamo, S, TalldN, van der Plicht, J, and
Weyhenmeyer, C E, 2004 IntCal0O4 Terrestrial Radiocarbon Agi#r&a@dn, 0-26 cal kyr BP,
Radiocarbon46, 1029-58

Reynier, M, 2005Viesolithic Britain: origins, development and directiphendon

Robinson, M A, 1991 The Neolithic and Late Bronze Age insect ddages, in S P Needham,
Excavation and salvage at Runnymede Bridge, 1978: the Late Bronze #sgiontasite London,
277-326

Robinson, M A, 1993 The pre-lron Age environment and finds, in T G AlhehM A Robinson
(eds),Mingies Ditch, Hardwick-with-Yelford, Oxpithames Valley Landscapes Mon@gOxford,
7-19

Robinson, M A, 2000 Middle Mesolithic to Late Bronze Age insessemblages and an Early
Neolithic assemblage of waterlogged macroscopic plant rem@nS, P Needham (ed)[he
passage of the Thames: Holocene environment and settlement at Riderfigomeymede Bridge
Res Excav}, London, 146-67

Salisbury, C R, 1997 The prehistoric occupation of Blenkett Wood, Ai#nwaite, Trans

For the use of Birse Civils Ltd © OA North: November 2011



Stainton West (Parcel 27 North) CNDR — Post-excavation Assessment 143

Cumberland Westmorland Antiq Archaeol Soser97, 1-10
Savage, G, 196Borcelain through the age&nd edn, London

Schweingruber, F H, 199dicroscopic wood anatomy; structural variability of stems and twigs
recent and subfossil woods from Central Europgviss Federal Institute for Forest, Snow and
Landscape Research, 3rd edn, Birmensdorf

Shackley, M L, 1974 Stream abrasion of flint implemeNtture 248 501-2

Smith, D N, Roseff, R, Bevan, L, Brown, A G, Butler, S, High&, and Monckton, A, 2005
Archaeological and environmental investigations of a Late Glauial Holocene river valley
sequence on the River Soar, at Croft, LeicestersHokcene 15, 353—77

Smith, D N, and Whitehouse, N, 2005 Not seeing the trees dowtiods: a palaeoentomological
perspective on Holocene woodland composition, in D N Smith, Mig&RBy, and W Smith (eds),
Fertile ground: papers in honour of Professor Susan Liml#&&A symposia22, Oxford, 136—61

Smith, D N, Whitehouse, N, Bunting, M J, and Chapman, H, 2010n@arharacterise ‘openness’
in the Holocene palaeoenvironmental record? Analogue studies Drsnham Massey deer park
and Epping Forest, Englandplocene 20, 215-29

Spikins, P A, 1998 Re-thinking the Mesolithic: changes in envirofnpapulation and settlement
in Mesolithic northern England, unpubl PhD thesis, Univ Cambridge

Spikins, P A, 2000rhe Mesolithic of northern England: environment, population and sedti¢
BAR Brit Ser,283 Oxford

Spikins, P A, 200Nomadic people of the Pennines: reconstructing the lifestylddesblithic
people on Marsden ModWest Yorkshire Archaeology Service and English Heritage, Leeds

Stace, C, 199The new flora of the British Islegnd edn, Cambridge
Stuiver, M, and Polach, H A, 1977 Reporting“ef data,Radiocarbon19, 355-63

Stuiver, M, and Reimer, P J, 1986 A computer program for radionaage calculation,
Radiocarbon28, 1022-30

Stockmarr, J, 1971 Tablets with spores used in absolute poldyses,Pollen et Sporesl3, 615-
21

Symonds, M A, and Mason, D J P, 20Bfontiers of knowledge: A research framework for
Hadrian's Wall, part of the Frontiers for the Roman Empire World Heritage&ite]s, Durham

Tallantire, P A, 1992 The aldeAlnhus glutinosa(L) Gaertn] problem in the British Isles: a third
approach to its palaeohistolyew Phytqgl122 717-31

Taylor, M, 1998a Wood and bark from the enclosure ditch, Rryer, Etton — Excavations at a
Neolithic causewayed enclosure near Max&ambridgeshire 1982;1.ondon, 115-59

Taylor, M, 1998b Identification of the wood and evidence for humarkingyin P Mellars and P
Dark, Star Carr in contextMcDonald Institute Monog, Cambridge, 52-63

Tipping, R, 1994 Williamson’s Moss: palynological evidence for the diibxsc-Neolithic
Transition in Cumbria, in J Boardman and J Walden (e&dsinbria field guide Quat Res Assoc,
Oxford, 104-27

For the use of Birse Civils Ltd © OA North: November 2011



Stainton West (Parcel 27 North) CNDR — Post-excavation Assessment 144

Tolan-Smith, C, 2008 Mesolithic Britain, in G Bailey and pikés (eds),Mesolithic Europe
Cambridge, 132-57

Tyers, |, 2004 Dendro for Windows program guide, 3rd edn, unpubl rep

United Kingdom Institute for Conservation (UKIC), 19&hnvironmental standards for the
permanent storage of material from archaeological sitesdon

Urem-Kotsou, D, Stern, B, Heron, C, and Kotsakis, K, 2002 Bierk tar at Neolithic Makriyalos,
GreeceAntiquity, 76, 962-7

Van de Noort, R, Ellis, S, Taylor, M, and Weir, D, 1995d9@rgation of archaeological sites, in R
Van de Noort and S ElligVetland Heritage of Holderness — An Archaeological Sumell, 341-
56

van Geel, B, 1978 A palaeoecological study of Holocene peat dxigprss in Germany and the
Netherlands, based on the analysis of pollen, spores and nmatcroieroscopic remains of fungi,
algae, cormophytes and animd&v Palaeobot Palynaks, 1-120

Vera, F W M, 200G@Grazing ecology and forest histoiyallingford

Whner, B, 1998 Assessment of early prehistoric pottery fronaveated archaeological sites, unpubl
rep, Carlisle Archaeological Unit

Waddington, C (ed), 200Mesolithic settlement in the North Sea Basin: a case stody lowick,
north-east EnglandOxford

Walker, D, 1966 The Late-Quaternary history of the CumberlanthimlyPhil Trans Royal Sqc
B251, 1-210

Walker, D, 2001 The dates of human impacts on the environmé&iftesiside Tarn, Cumbridrans
Cumberland Westmorland Antiq Archaeol Sdeer,1, 1-20

Walker, K, 1990Guidelines for the preparation of excavation archives for |temgn storage
United Kingdom Institute for Conservation, London

Ward, G K, and Wilson, S R, 1978 Procedures for comparing and comphiadiocarbon age
determinations: a critiquérchaeometry20, 19-31

Ward, T, 2010 www.biggararchaeology.org.uk/pdf reports/MESOLITHIC REPORT2010.pdf
viewed August 2011

Warren, G, 200B8/1esolithic lives in Scotlandtroud

Warren, G, 2006 Technology, {© Conneller and G Warrehesolithic Britain and Ireland. New
approachesStroud, 13-34

Whitehouse, N J, 1997 Insect faunas associatedRiths sylvestrid. from the mid-Holocene of
the Humberhead Levels, Yorkshire, UBuat Prog 5, 293—-303

Whitehouse, N J, 2004 Mire ontogeny, environmental and climate change inferred frétocfetsi
successions from Hatfield Moors, eastern Engl&tadocene 14, 79-93

Whitehouse, N J, and Smith, D N, 2004 ‘Islands’ in Holocene farestplications for forest
openness, landscape clearance and ‘culture steppe’ sfigore@snmental Archaep, 203—-12

Whitehouse, N, and Smith, D, 2010 What is “natural™? forestpomition, open-ness and the
British “wildwood”: implications from palaeoentomology for Holoeedevelopment and landscape

For the use of Birse Civils Ltd © OA North: November 2011



Stainton West (Parcel 27 North) CNDR — Post-excavation Assessment 145

structure Quat Sci Rew9, 539-53

Wickham-Jones, C R, 19®hum: Mesolithic and later sites at Kinlgc®oc Antiq Scot Monog/,
Edinburgh

Wickham-Jones, C R, 2005 Summer Walkers? — Mobility and thelites in N Milner and P
Woodman (eds)Mesolithic studies at the beginning of thé' 2&ntury Oxford, 30-41

Wilde, W R, 1857Catalogue of the antiquities of stone, earthen and vegetable ialatar the
Museum of the Royal Irish Acaderublin

Williams Thorpe, O, and Thorpe, R S, 1984 The distribution and esuo€ archaeological
pitchstone in Britain) Archaeol Scill, 1-3

Wimble, G, Wells, C E, and Hodgkinson, D, 2000 Human impact ai amd late Holocene
vegetation in South Cumbria, UKeget Hist Archaeobg®, 17-30

Woodman, P, 198kxcavations at Mount Sandel 1973, Archaeol Res Monog, Belfast

Woolley, A R, 1989 The petrography of Langdale tuffs used for the maetomé of Neolithic
artefacts, in P Claris and J Quartermaine, The Neoldb&rries and axe factory sites of Great
Langdale and Scafell Pike: a new field sunkmgc Prehist Sob5, 14-17

Zant, J M,2009The Carlisle Millennium Project: excavations in Carlisle 1998-20@dluyme 1:
stratigraphy Lancaster Imprintsl4, Lancaster

Zetterlund, P, 199The lithic assemblage: primary technolpgyWickham-Jones 1990, 64-86

Zvelebil, M, 1994 Plant use in the Mesolithic and its rol¢hie transition to farmindg?roc Prehist
Soc,60, 35-74

For the use of Birse Civils Ltd © OA North: November 2011



Stainton West (Parcel 27 North) CNDR — Post-excavation Assessment

146

APPENDIX I: LITHIC RECORDING SYSTEM

Field Headings
Context no
Group no
« Find no
Number of pieces
Raw material
Burnt?
«  Type
Sub-type
Classification
Comments
Categories
RAW MATERIAL
P/ flint - pebble flint

B/ flint — good-quality grey/ brown flint

« G/ flint — grey flint
Chert — all colours
Tuff
Pitchstone

«  Quartz
Other — specify in comments
Cannot determine

BURNT

« Y/N Yes or no. Includes crazing, pitting and discolouration

SURVIVAL - just for retouched pieces

- Al

- Distal

«  Proximal
Fragment
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TYPE
Pebble
- Core
Blade chip - blade <5mm in width
Narrow blade - blade 5mm-8mm in width
Broad blade - blade >8mm in width
« Regular flake — flakes with a minimum of 20mm of regular acute edge
Irregular flake — flakes with no regular edge
Small flakes <10mm
Chunks — any size
« Retouched core
Retouched blade
Retouched flake
Retouched chunk
« Microlith
SUB-TYPE
Whole — pebbles category
Flaked — pebbles category
«  With cortex — cores category
Without cortex — cores category
Primary — flakes, blades and chunks and retouched pieces
Secondary — ditto
« Inner — ditto
CLASSIFICATION
Multi-platform flake core
Multi-platform blade core
« Multi-platform blade/ flake core
Single platform flake core
Single platform blade core
Single platform blade/ flake core

« Opposed platform flake core
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Opposed platform blade core
Opposed platform blade/ flake core
- Platforms at right-angles flake core
Platforms at right-angles blade core
Platforms at right-angles blade/ flake core
Scalar core
- Disc core
Amorphous core
Core fragment
Crested — blade category
« Plain — blade category
Core rejuvenation — flake and blade categories
Core trimming —flake and blade categories
End scraper
- Side scraper
Two sides scraper
All round scraper
Concave scraper
« Angled scraper
Scraper resharpening flake
Leaf point
Barbed-and-tanged arrowhead
- Transverse arrowhead
Invasive retouch indeterminate
Notched
Awl/ Borer
- Edge retouched
Rod
Backed bladelet
Scalene triangle

. Crescent
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Maximum length (ML) — just for retouched pieces and cores
Maximum width (MW) — just for retouched pieces and cores
Maximum thickness (MTh) — just for retouched pieces and cores

Fine point

Broken microlithic fragment
Obliquely blunted blade
Lamelles a cran/ Microburin

Burin spall
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APPENDIX II: POST-EXCAVATION ANALYSIS TASK LIST

TASK NUMBER [TASK

1 MANAGEMENT

1.1 Academic Management

1.2 Programme Management

1.3 Project Management

1.4 Project Administration

1.5 Environmental Management

1.6 Finds Management

2 INITIALISATION

2.1 Project Meeting

2.2 Environmental Meeting

2.3 Lithics Meeting

3 IT SUPPORT

3.1 Planning/Consultation Phase

3.2 Enhance/Update Database

3.3 Enhance/Update GIS Project

3.4 Create Web-viewer

3.5 Enhance/Update/Maintain Website

3.6 Integrate GIS/Web-viewer/Database

3.7 Software/Map Licensing

4 STRATIGRAPHIC ANALYSIS

4.1 Archive Review

4.2 Stratigraphic Analysis (Phase 1)

4.3 Stratigraphic Analysis (Re-phasing/Integration of Specialist Infoomat
Phase 2)

4.4 Produce Stratigraphic Narrative

4.5 lllustration

4.6 Photography

4.7 Specialist Précis

5 FINDS ANALYSIS (GENERAL)

5.1 Prehistoric Pottery Analysis/Reporting

For the use of Birse Civils Ltd © OA North: November 2011



Stainton West (Parcel 27 North) CNDR — Post-excavation Assessment 151

5.2 Lipid Analysis

5.3 Romano-British Pottery Analysis/Reporting
5.4 Beads Analysis/Reporting

5.5 Wooden Artefacts Analysis/Reporting

5.6 Logistics

5.7 Data Entry

5.8 lllustration

6 FINDS ANALYSIS (LITHICS) — PHASE 1
6.1 Review, Validate and Update Database

6.2 Correlate With Stratigraphic Groups

6.3 QA Limestone/Tuff

6.4 QA Brown/Grey Flint

6.5 QA Other

6.6 QA Anomalous Chert

6.7 Identify and Isolate Knapping Episodes

6.8 Data Entry

6.9 Interrogate Dataset (Identify and Isolate Sub-sample)
6.10 Microlith Analysis (Further Characterisation)
6.11 Research

6.12 Specialist Liaison

6.13 Logistics

6.14 Regrouping and Renumbering of Lithic Assemblage
6.15 Phase 1 Review Meeting

7 FINDS ANALYSIS (LITHICS) — PHASE 2
7.1 Metrical Analysis of Sub-sample

7.2 Retouched Pieces Analysis

7.3 Coarse Stone Tools Analysis

7.4 Pitchstone Analysis

7.5 Petrological Analysis (Tuff)

7.6 Ochre Analysis

7.7 Use Micro-wear Analysis

7.8 Chert Geochemical Provenancing

7.9 Consultation of Reference Collections (Raw Material Sourcing)
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7.10 Spatial/Statistical Analysis of Enhanced Datasets
7.11 Review, Validate and Update Database
7.12 Specialist Liaison

7.13 Research

7.14 Photography

7.15 lllustration/Modellingetc

7.16 Phase 2 Review Meeting

8 SPECIALIST REPORTING (LITHICS)
8.1 Introduction/Quantification

8.2 Early Mesolithic Component

8.3 Late Mesolithic: Technology

8.4 Late Mesolithic: Retouched Pieces
8.5 Neolithic Component

8.6 Use Micro-wear

8.7 Spatial/Statistical Consideration

8.8 Raw Materials

8.9 Coarse Stone/Axes

8.10 Ochre

8.11 Pitchstone

8.12 Discussion

8.13 Methodological Review/Critique

8.14 lllustration/Photography

9 PALAEOENVIRONMENTAL ANALYSIS/REPORTING
9.1 Review Resource

9.2 Palynological Sample Selection

9.3 WPR/Insect Sample Selection

9.4 CPR Analysis

9.5 Charcoal Analysis

9.6 WPR Analysis

9.7 Wood Species Analysis

9.8 Insect Analysis

9.9 Pollen Analysis

9.10 Review Meeting
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9.11 Review, Validate and Update Database

9.12 Logistics

9.13 Liaison

9.14 Research

9.15 Palaeoenvironmental Synthesis

10 GEOARCHAEOLOGICAL ANALYSIS/REPORTING

10.1 Monolith Selection

10.2 Soil Sedimentological Analysis

10.3 Data Entry

10.4 Enhance Lithological Model

10.5 Logistics

10.6 Research

10.7 Geoarchaeological Synthesis

11 SCIENTIFIC DATING

11.1 C14 Sample Selection

11.2 C14 Dating: Wiggle Matching and Modelling of Dendrochronological
Sequences

11.3 C14 Dating: Pollen Samples

11.4 C14 Dating: Organic Materials from Artefacts, Deposits and Features

11.5 Chronological Modelling

11.6 Logistics

11.7 Synthesis

12 DRAFT REPORT

12.1 Compile Specialist Reports

12.2 Review Stratigraphic Narrative

12.3 Write/Compile Discussion and Conclusion

12.4 Compile Digital Reports/Data

12.5 Library Research

12.6 lllustrations

12.7 Photographs

12.8 Edit Draft Report

12.9 QA Draft Report

12.10 Edit Digital Reports/Data

12.11 QA Digital Reports/Data
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