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SUMMARY

Oxford Archaeology (OA) North was commissioned bypyR HaskoningDHV
(RHDHV), acting on behalf of their client Dong Eggr to conduct a programme of
archaeological evaluation by trial trenching, folex by a further phase of strip, map
and record (commissioned directly by Dong Enerdj)e works took place at the
proposed site of an electricity substation nearddayn, Lancashire, forming part of
the wider Walney Extension Offshore Windfarm in Mcambe Bay. The initial phase
of trenching was conducted in order to inform thianping process and any
subsequent phase of archaeological mitigationrtat be required. Based upon the
speculative results of the initial archaeologicarks, a subsequent phase involving a
process of strip, map and record was undertakeorder to examine two specific
areas of archaeological potential. This was requitey Lancashire County
Archaeology Service (LCAS), in response to the i impact eventual works may
have upon any archaeological remains and the astdgieal potential of the site. The
initial works comprised the excavation of 45 ti@nches, mostly across and around
the location of a suspected palaeochannel, ancettueery of borehole samples from
two locations. The subsequent strip, map and regbage comprised the stripping of
two large areas, intended to further expose seveaslires and their wider surround,
in order to clarify and expand upon the interpreeatesults of the initial works.

The initial phase of work was conducted betweenadrd 18th September 2014 and
revealed evidence for a suspected palaeochann@iatedtial tributaries. It confirmed
a stratigraphic sequence that comprised peat,amdrly deeply stratified deposits of
marine alluvial flood deposits, into which the madahannel/s had been cut. The
channel/s had subsequently silted up, and a fupeod of peat formation followed,
with such deposits in-filling much of the remainidgannel/s. This later peat horizon
probably represents a remnant of Heysham Moss,hwkioow confined to the north
of the site, and which is believed to have formedmf the time of the
Mesolithic/Neolithic transition onwards.

Excavations also revealed a series of putativeatirend discrete archaeological
features. These features produced no finds andi cmtl consequently be dated, but
included the potential remains of a ring ditchdap gully, associated with a possible
prehistoric/Romano-British round house, as welthes remains of a poorly defined

potential field system and additional activity. THhié#s of these features were

characterised by peat formation and could not lsédyedistinguished from those of a

more natural origin that presumably represent tkhenains of a marsh land

environment. Consequently, a natural origin for samall of these features could not
be ruled out entirely. The exact nature and extérthese features was, therefore,
difficult to gauge within the confines of the tréag, but was thought to potentially

represent activity associated with late prehist@non Age to Roman) settlement of
the floodplain.

In addition, a number of well-defined linear feasirand several pits were also
identified. These were mainly confined to the seedistern corner of the site and
produced material evidence of a late post-medi@ramodern origin, probably
relating to the enclosure of the area towards titeod the nineteenth century.
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While some ambiguity therefore existed in relatitn the interpretation of the
archaeological features recorded during the infifese of archaeological works, the
potential remained for the presence of prehistaciivity to be preserved within the
area of development. This was considered to benotigh significance to warrant
further investigation and a scheme of strip, magh r@tord was subsequently carried
out during March 2015. This phase of works compkigee removal of topsoil and
subsoil within two large areas, each targeting gomd potential prehistoric
archaeological activity defined by the previousitteing, and was intended to further
expose the archaeological remains in order to fglatiheir exact nature and
composition, and mitigation against their subsetjless. However, it soon became
apparent that, while several new features were uered relating to post-medieval
activity across the site, features previously hidrepresent potential prehistoric
activity, in fact derived from a system of minorlgsochannels and associated
remains of a wetland environment. Limited excavataf the archaeological and
natural features, exposed during this subsequeaseplof works, were conducted
sufficient to confirm their date and nature, butegi the absence of earlier postulated
activity the project was curtailed following dissimn with LCAS and the client.
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1. INTRODUCTION

11

111

1.1.2

1.2

121

CIRCUMSTANCES OF PROJECT

Oxford Archaeology (OA) North was commissioned ke tPrincipal
Archaeologist at Royal HaskoningDHV (RHDHYV), acting behalf of their
client Dong Energy, to conduct a programme of agolagical evaluation by
trial trenching at the proposed site of an eleityrisubstation in the area of
Heysham, Lancashire (NGR centred SD 42425 602163 Was conducted
in order to inform the planning process, and aseishe formulation of an
appropriate scheme of archaeological mitigatioatied to the development,
which forms part of the wider Walney Extension @fiee Windfarm in
Morecambe Bay. This was necessary as the proposeelopment area
(PDA) is located within an area of archaeologicabteptial and,
consequently, Lancashire County Archaeology Ser(i€@AS; the county
council’s statutory body responsible for advisinignming authorities on
heritage matters) requested that the developmentidive accompanied by
an appropriate scheme of archaeological investigatand recording.
Following on from the initial evaluation, at thegqreest of LCAS a further
targeted scheme of archaeological strip, map atatdevas undertaken as a
pre-construction mitigation measure for the develept. This focused upon
the excavation of two areas of archaeological g@khighlighted during the
previous phase of works.

The PDA lies north of the A683 and covearsl3 ha of agricultural land,
within which the substation affects a square am&eiingc 3 ha. Impact
within the substation footprint is currently belesl to comprise general
ground reduction to a depth of0.5-0.6m below the current ground level
(bgl), with localised areas of deep piling (excegd#m depth). Around the
substation, the development impact is thought tgéyeerally associated with
soil stripping within the wider working area, whigh likely to have an
impact to about 0.5-0.6m bgl. This report setstbatresults of the trenching
in the form of a short document, outlining the fings and assessing the
impact of the proposed development. It also incdutlee results of the
subsequent strip, map and record programme andiratite assessment of
all features in the light of those results.

L OCATION, TOPOGRAPHY AND GEOLOGY

The PDA lies just to the south-east of Higher Hayshon the northern side
of the A683 (Fig 1). It lies at the southern eddeHeysham Moss (and
arguably within the former area of that morass; detbnet al 1995, 120,

fig 59), and is bounded to the east by agricultlaald, to the north by
marshy scrub land used for animal pasture, to thst Wy industrial land
currently under development as part of the widerndfirm onshore
infrastructure, and to the south by the A683. Fertlio the west is
Morecambe Bay, whilst the River Lune lies to thetewith its estuary just
to the south. The topography is flat and low-ly{legd-4.5m aoD across the
PDA, although the south-western corner rises taagmately 9m aoD) and
is currently used for hay production. An extensieéwork of land drains has

For the use of Dong Energy and Royal HaskoningDRMHV) © OA North: September 2015
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1.2.2

1.3

13.1

1.3.2

1.3.3

been recently installed at the site, but it isdaadd that the ground still has a
propensity for dampness (F Scadgell pers comm).

The solid geology of the immediate area is charsete as sedimentary
sandstone of the Ward's Stone Sandstone formatimh sedimentary
mudstone of the Caton Shale formation (BGS 2014 ®verlying drift

geology is characterised as raised tidal flats amimg loamy and sandy
soils with naturally high groundwater and a peatsface (Cranfield 2014)
overlying deeply stratified alluvial clays and mafugravely sand (Quest
2014).

HISTORICAL AND ARCHAEOLOGICAL BACKGROUND

The PDA has been the subject of several previoudiedt, including an
Onshore Archaeology and Cultural Heritage Baselidgsessmen{RSK
2013), anEnvironmental Statement: Archaeology and Culturaritdge
(Royal HaskoningDHV 2013), and &eoarchaeological Deposit Model
(Quest 2014). In addition, the nearby Heysham Muess investigated as part
of the North West Wetland Survey (Middlet@t al 1995). It is not the
intention of this section to repeat information ttha dealt with more
comprehensively in those documents, but ratherdeigle a brief synopsis to
contextualise the archaeological investigation.

The deposit model (Quest 2014) has indicated tlenatural gravely sand,
till, and mudstone that represent the underlyingiagy of the proposed site,
form a natural depression, channel, or glacial s@uhe footprint of the
substation. The depression appears to coincidestlexactly with the square
substation site, so that the surface of the deilggy at the base of the
depression lies at-4m aoD ¢ 8.5m bgl), rising ta -1m aoD (5.5m bgl) at
the very south-eastern corner of the substatiom Jihe natural deposits
continue to rise to the south-east, with a higmpof 4m aoD ¢ 1.7m bgl)
located at the south-eastern edge of the widericgtign site (an area
currently thought to be impacted to around 0.6m).bghe depression
contains deposits of fiborous woody peat betweemQa@d 2.2m thick, the
upper surface of which lies at—2m- -3m aoD ¢ 6-7m bgl). The peat is
thought to represent the development of semi-termésonditions and the
growth of Fen Carr woodland. The peat is sealed bgnsiderable deposit of
clay, interpreted as marine alluvium that hasdiltte depression and other
low points in the natural geology, leaving an efiaéin flat and featureless
landscape. Accordingly, the alluvium seems tocb&m thick across the
majority of the substation footprint, gradually Bbaing as the underlying
drift deposits rise, so that the clay is only.2m thick at the south-eastern
edge of the wider application site. Several of bloeeholes identified peaty
material within the alluvium, perhaps suggestingseges of stabilisation
during the period of clay deposition; however, swtiservations were not
consistent within all the boreholes across the rseharea.

Whilst the alluvium is likely to relate to one ohet several marine
transgressions to affect the Lancashire coast shecend of the last ice age,
the date of the clay, and of the peat depositsincertain. Middletoret al

For the use of Dong Energy and Royal HaskoningDRMHV) © OA North: September 2015
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134

135

1.3.6

1.3.7

(1995, 121) suggest that the peat at Heysham Mates do the Flandrian
[I/11l Transition (essentially the Mesolithic to Kkthic transition,c 4000 cal
BC), but there the peat sealed, rather than undetti@® marine clay as it
appears to do so in the present development sitesf(014). Accordingly,
the deeply buried peat at the substation site doeldonsiderably earlier.

The heritage assessments identified that there meetgnown archaeological
sites within the site of the substation and its@umnding working area (RSK
2013; RHDHV 2014). Nonetheless, the immediate a@atains sites and
artefact findspots of Mesolithic and Neolithic dgMiddleton et al 1995,
121-2). Of particular interest is an apparent pathannel that is visible on
satellite imagery and traverses the substationosita north-east/south-west
alignment. The feature appears to post-date theositegn of marine
alluvium at the site, but may follow an earlier shal. Such natural features
frequently attracted human activity during prehigto

The most extensively excavated example in the wielgion is that identified
on the Carlisle Northern Development Route, Cum{@rawn et al in prep).
At that site, OA North revealed evidence of Mes$utit Neolithic, and
Bronze Age activity, including flint artefacts artdol-making debitage
scatters, burnt mounds (substantial heaps of lstted stones and
charcoal, potentially associated with a range ehstoric cultural activities),
and apparently ritualised deposition of artefactthiw the palaeochannel,
including stone tools and a pair of wooden tride@®ser to Heysham, OA
North identified a small group of prehistoric remsmion the edge of a
palaeochannel/peat-filled depression, at the dit¢he Harbour (formerly
Whyndyke Farm), on the outskirts of Blackpool (O/orth 2014). The
findings included a Bronze Age burnt mound (sciesgily dated toc 1600-
1450 cal BC), and several pits and gullies, somg&hath contained evidence
of burning similar in character to the burnt mouadd one of which was
scientifically dated to the Late Neolithic-Earlyddize Age ¢ 2400 cal BC).
In addition, a kite-shaped flint arrowhead of LAeolithic date was found in
the vicinity of the prehistoric features. Similammains have been identified
elsewhere in the Over Wyre mosses to the eastafkpbol and the Fylde
coast (Middletoret al 1995, 69, 111).

OA North’s recent work on the M6 Link Road, betwekancaster and

Heysham, has also produced evidence of prehisaatigity in association

with palaeochannels (OA North forthcoming). Theutessare presently being
collated, but at one site at Beaumont, just tortbegh of Lancaster, multi-

phase prehistoric remains were again identifiedagsociation with a

probable palaeochannel. These comprised a soikdrrcontaining late

Mesolithic/Early Neolithic flint tools and workindebris, and a number of
pits and possible postholes, several of which eoathburnt stony material
very similar to that which is so characteristidbofnt mounds. At all three of
the case studies, it is apparent that the chammelsareas of former wetland
attracted human activity in several prehistoriciqgues, with repeated, if not
necessarily continuous, activity at those locations

The presence of any Iron Age, Roman and mediewadires within the PDA
is harder to define, but the wet area may have ba#able for pasture prior
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to drainage schemes and moss reclamation in theewadand post-
medieval periods (Middletoet al 1995).

1.3.8 The current scheme of work involved an initial phadf archaeological
evaluation trial trenching, undertaken during toerse of September 2014.
This revealed a limited number of probable postienad ditches as well as
a series of less well defined features of potemtrahistoric origin $ection
3.2). On the basis of these findings, and in ordezsléoify and expand upon
them, LCAS requested a programme of strip, mapraodrd to target areas
of potential prehistoric activity. Under this rerpment, two areas,
collectively encompassing 1.7ha, were opened anestigated during
March 2015. The results of this final phase of workamalgamated in the
text, with that of the previous phasgegtion 3.2
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2. METHODOLOGY

2.1

211

2.2

221

2.2.2

INTRODUCTION

A Written Scheme of Investigation (W3Appendix ) was submitted by OA
North in response to a request by RHDHYV, relatioghte initial phase of
archaeological evaluation. A second WSI was subm#guissued relating to
the strip, map and record programm@pendix 2 Both WSI's were adhered
to in full, and the work was consistent with théevant Chartered Institute
for Archaeologists (CIfA) and English Heritage gelides (CIfA 2014a,

2014b, 2014c; English Heritage 2006).

EVALUATION

Trial Trenching: during the initial evaluation phase, a total 6ftdenches, of
various sizes and orientations, were excavatedgsadhe PDA. Details of the
trenches, including specific aims for investigatiare presented iAppendix
1, and are shown on Figure 2. Several Archaeologio@#l Trenches
(ATTO16, 022 and 031) were placed so as to stratidiepalaeochannel in
areas of deep development impacte.( piling) in order to gain an
understanding of the deposits within the palaeostianand of any
archaeological remains that may have lain on itskbaA further trench
(ATTO18) was excavated outside of this area in otddocate and confirm
the presence of the palaeochannel but otherwisendidinvestigate its
stratigraphic sequence. Others (ATT 002-005, 008 a10-015) were
placed close to one or other edge of the palacoethamorder to test for the
presence of archaeological remains in those aféBE.019, 036, and 039-
040 were placed at the southern edge and soutereasirner of the site,
where the geo-technical data suggests that theiattuis likely to be more
shallow, as the underlying natural drift geologyes at that location. The
remainder of the trenches represent a scattersatmedandscape in order to
establish the presence and nature of archaeolagicelins across the rest of
the PDA. Within the substation footprint, severahthes were placed within
areas of deeper impact away from the palaeochaArsndage (a localised
deep excavation by mechanical excavator) withinheal those trenches
(ATT 007, 011, 023, 027, 029) aimed to charactettigealluvium to a safe
depth in order to establish whether the alluviumtams deposits indicative
of intermittent stabilisation (i.e. periods wheng dand surfaces developed
that would have been suitable for, and attractive grehistoric human
activity).

The overburden, comprising primarily of topsoil hviisolated subsoil
deposits, was removed in controlled spits, using@6®° hydraulically

powered mechanical excavator (fitted with a toaklaitching bucket),
operated under direct archaeological supervisiowatations continued to
the surface of the first significant archaeologidaposit or natural horizon.
At this point the trench was quickly cleaned by dhaand inspected for
archaeological features. All features of archaeohdg interest were
subsequently investigated by hand and then recordiedited additional

excavations beyond this depth were conducted wahnmumber of trenches,
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2.2.3

2.2.4

2.2.5

2.2.6

2.2.7

2.3
231

i.e. to investigate the palaeochannel or underlyhgvial deposits. Where
this occurred, it was sometimes necessary to bgsxtcavations in order to
minimise the danger from edge collapse within thedage. Once this had
been carried out the sondage excavations contimuedntrolled spits down
to the required depths under continued archaeabsgupervision.

All trenches were excavated in a stratigraphicahmes. Trenches were
located by use of a differential Global Positioniggstem (dGPS), and
altitude information has been established with eespo Ordnance Survey
Datum.

All information identified in the course of the eitworks was recorded
stratigraphically, using a system adapted from tised by the former Centre
for Archaeology of English Heritage, with an accamying pictorial record
(plans, sections, and digital photographs). Prinnacprds were available for
inspection at all times.

Results of all field investigations were recordedpoo-formacontext sheets.
The site archive includes both a photographic ekemd accurate large-scale
plans and sections at an appropriate scale (1:20,ahd 1:10).

Borehole: two locations within the area of maximum devel@mtinimpact
(i.e., within the area of the substation footprint) weselected for the
excavation and recovery of borehole samples. Thehote samples were
intended to capture a complete profile through slegquence of deposits
between the surface of the natural glacial tilftdiieposits, and the base of
the topsoil. This permitted the safe and close exation of the deposits, the
testing (or ‘ground truthing’) of the deposit mod€&uest 2014) and the
opportunity to examine the potential of the matewabe informative about
the nature and history of the surrounding enviramimterough a range of
palaeoenvironmental analyses.

A terrier-type rig was used to collect 10m of seeln from the two
locations. Duplicate cores were taken. All the sonere placed in plastic
sleeves and returned to the laboratory for lithmlalgdescription and an
assessment of potential for palaeoenvironmentalkwdihe cores and
monolith samples from the trenches were cleanemr o lithological

description and assessment for potential palaememental work.

Following assessment, the samples were wrappedatk kpolythene and
stored at constant temperature at OA North offices.

STRIP, MAP AND RECORD

Based upon the results of the trial trenching, iamatder to expand upon and
clarify those results, two large areas, targetednufprenches in which
archaeological potential had been highlighted, vesimined by a process of
strip, map and record (Figure 3Appendix 2 Area A measured
approximately 1.3ha and was arranged in a roughéngdular formation
extending between trench ATT020 in the south an@@0® in the north, and
ATTOO09 in the east and ATTO010 to the west. It thene also took in
trenches ATTO05, ATTO06, ATT008, ATTO011, ATT015 aAdTO31, as
well as limited aspects of ATT032 and ATT044. Agavas again roughly
triangular in shape, but much smaller, measuring@pmately only 0.4ha.
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2.3.2

2.3.3

234

2.3.5

2.3.6

2.4

241

It incorporated trenches ATT013 to the south-eA$T021 to the west, and
ATTO024 as well as part of ATT023 to the north.

Following the same techniques employed during ti trenching, the

overburden was removed in controlled spits, usin68° hydraulically

powered mechanical excavator (fitted with a toaklaitching bucket),

operated under direct archaeological supervisigroilSvas removed from

the area to designated bunds using bulldozers. Wassundertaken in order
to minimise the anticipated detrimental result, mpsoil quality and

archaeological remains, associated with alternagoie removal techniques
such as the use of moxi dumpers. At no point wieeebulldozers allowed to
track over the stripped area, in order to presémeantegrity of the exposed
surface and any associated archaeological remathdeposits.

Excavations continued to the surface of the firghificant archaeological
deposit or natural horizon. At this point the anees quickly cleaned by hand
and inspected for archaeological features. All Ues# of archaeological
interest were subsequently investigated by handlamrecorded.

A selection of features, exclusively exposed in@fe were subjected to
excavation in a stratigraphical manner, in ordefuither characterise and
confirm their nature. All excavations were locateyl use of a differential
Global Positioning System (dGPS), and altitude rnimiation has been
established with respect to Ordnance Survey DatHimwever, not all

features were examined, as a quick visual inspedtidicated many were
obviously natural in origin. On this basis, anddwling the recommendation
of LCAS, subsequent to a site meeting between @xfachaeology, LCAS

and the client on the 25th of March, works werédechto a halt. At this point
excavations in Area A had been largely limitedhe eastern half, while in
Area B, no features had been examined, the majogjpyesenting further
natural features as well as limited additional epla® of post medieval
drainage and boundary features.

All information identified during the course of tiséée works was recorded
stratigraphically, using a system adapted from tised by the former Centre
for Archaeology of English Heritage, with an accamying pictorial record
(plans, sections, and digital photographs). Prinnacprds were available for
inspection at all times.

Results of all field investigations were record@dpoo-formacontext sheets.
The site archive includes both a photographic ekemd accurate large-scale
plans and sections at an appropriate scale (1:20,ahd 1:10).

FINDS

The recovery of finds and sampling programmes veargied out in strict

adherence to the WSI and in accordance with bestipe (following current

Institute for Archaeologists guidelines), and sabje expert advice in order
to minimise deterioration. All artefacts recoveré@m the evaluation

trenches were retained.
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2.5

251

2.5.2

2.5.3

2.6
2.6.1

PALAEOENVIRONMENTAL SAMPLING

A targeted programme of palaeoenvironmental samplias implemented in
accordance with the WSI as well as Oxford Archagpl&nvironmental
Guidelines and ManuglOA 2005) and English Heritage guidance paper on
Environmental Archaeology (2011).

In general, one bulk sample measuring up to 4@slitvas retrieved from
each excavated feature. In addition two monolitm@as were recovered
from each sondage across the main palaeochannahngratiditional features
identified as warranting such sampling by the enpalaeoenvironmentalist.
The monolith samples were intended to recover aesg@l sample across
all relevant deposits within the feature, althouwlgfferential drying rates and
consequent small-scale edge collapse sometimeemiezl/a record of the
full stratigraphic sequence.

In addition to the sampling of individual featurésp borehole samples were
recovered from each of two locations within theaaoé deep development
impact (Fig 2). The borehole samples were intendedprovide an
assessment of the full stratigraphic sequence deph of approximately
10m bgl and specifically to allow the examinatidmpeat deposits identified
during previous geo-technical investigations. Thegre excavated by
representatives of EGS, using a terrier rig, anditoced by an OA North
palaeoenvironmentalist.

ARCHIVE

A full professional archive has been compiled icaadance with the WSI
(Appendix ), and in accordance with current IfA and Engliskerikhge
guidelines (English Heritage 2006). The paper aigitad archive will be
deposited with the Lancashire Record Office, Presto completion of the
project. Any finds suitable for retention will bembsited with the Lancaster
Museum.
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3. FIELDWORK RESULTS

3.1

3.1.1

3.1.2

3.1.3

INTRODUCTION

This section details the results of excavatioarried out during both the
initial phase of evaluation, involving a trial tdmng and borehole sampling
programme, as well as the subsequent strip, mapexwtd programme of
works. The discussion is set out according to the broadndiogical phases
distinguished across the site during both prograsnafewvork. The various
features comprising each phase are outlined amdisied in relation to the
initial individual evaluation trenches, in which eth were originally
identified, arranged in numerical order, beforeuétrmate appraisal of their
form and definition is offered in the light of tiheiurther exposure and
examination during the strip, map and record pnogneg. This will retain
and reflect the preliminary interpretations of thatures, which subsequently
prompted the secondary phase of works, before momig the final
interpretation. Where features were exposed exalysduring the strip, map
and record phase they will be discussed towardsetite of each section
relating to chronological phasing.

A total of 45 trenches, of various sizes and oda#ahs, collectively covering
an area equivalent to 3080m?, were excavated atnesBDA. This equates
to a sample of the total 13 ha site of more than R&4ails of the trenches,
including specific aims for investigation, dimenssoand orientation, depths
achieved and results are presented\ppendix 3with locations shown on
Figure 2. In short, the trenches were variouslyitiposed, as set out in
Section 2.1.2f this report, the WSI and summariseddjppendix 3in order
to specifically examine the known palaeochannelersing the centre of the
site and its immediate surrounds as well as torgdlgesample the wider area
of the PDA. The programme of excavation was carodover the course of
approximately three weeks, between 3rd and 18theSdyer 2014, with a
post-excavation appraisal of the palaeoenvironnhéatigehole and monolith
samples conducted thereafter. All context numbessigaed during
investigations reflect the numerical designatiorthef trench within which it
was identified (se@ppendix 4.

Based upon an initial assessment of the results fr@ evaluation, and at the
request of LCAS, two areas were subject to a progra of strip, map and
record. The excavation areas were positioned ieraia target and expand
upon points of archaeological potential, identifieg the phase of trial
trenching, as set out in Figure 3. In additionprealier area was also stripped
under archaeological control in order to estabdish access and a sufficient
compound area for welfare purposes, towards théhssastern corner of the
site. No archaeological features were observedinviifile compound area.
The entire programme was undertaken over a pefi@pproximately four
weeks during March 2015, with a post-excavationraigpl of the results
conducted thereafter. All context numbers assighethg the strip, map and
record programme operate independently from theique phase of work
(seeAppendix 4.
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3.2
3.2.1

3.2.2

3.2.3

3.24

3.2.5

3.2.6

EVALUATION AND STRIP, MAP AND RECORD RESULTS

The topsoil deposit encountered across the sitebeacharacterised as a
friable light to medium grey brown silty clay witlew inclusions. On the
whole, it was up to 0.30m thick, although occasiigriareached a maximum
of 0.80m in depth.

The presence of subsoil was noted, particularly rmmtrenches located
towards the north-western corner of the site, amsherplly can be
characterised as a very firm light grey clay u@t40m thick. This deposit
was very difficult to distinguish from the underig natural clays and,
consequently, some depths may reflect over madiiruh the natural
deposits.

The predominant natural deposits encountered athessite, exposed by
removal of the overburden, consisted of a firmtligéllowish-grey clay with
few visible inclusions. Variation of this upper nel layer occurred towards
the south-east of the site, where a natural righenground surface appears
to correspond with a change in the local geologyT®19, 036, 039, 040
and 041). Here the natural horizon was charactefigea light yellowish-
grey sandy silty clay with large stone and bouldetusions, particularly in
ATTO036 and 019.

All observed features, both natural and potentially certainly
archaeological, were cut into the top of this déposith the possible
exception of one feature in ATT011, which appedede cut through the
topsoil (seeSection 3.2.27elow). In addition, ATTO37 revealed a dark
brown peaty layer throughout the trench immediab&lpw the topsoil. This
layer was also noted at the western end of ATTORDG1 and corresponds
with the base of a slope rising sharply from weseast. It is unclear if this
peaty deposit relates to the peat formations ifledtibelow the alluvial
deposits (QUEST 2014), or, as is more likely, sgbsat additional periods
of peat formation, as can be identified in the ugdpkof the palaeochannel
and most other features, both natural and archgiealp encountered across
the PDA.

Phase 1. The Palaeochannel and Alluvial Deposits. a total of four
evaluation trenches were positioned in order tarema the palaeochannel
previously identified by aerial photography, threghin the area of the
substation footprint (ATT016, 022, and 031) and qrs to the south-west
of it (ATTO18; Fig 2). In addition machine sondagesre excavated in
trenches ATTO007, 015, 023, 027 and 029 in ordenvestigate the reported
alluvial deposits and check for the possibilityaofy buried soil horizons that
may hold archaeological potential.

Due to its position outside of the footprint of thebstation, excavations in
ATTO018 were intended to simply locate the palaenokhand consequently
did not extend beyond removal of the topsoil toasepthe upper fills of the
feature. This confirmed that the palaeochannel aoredsapproximately 5m
in width and extended through the trench on a reat$t to south-west axis at
a depth of approximately 0.30m bgl, or more prdgjse17m aOD (Plate 1).
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3.2.7

3.2.8

The upper fill consisted of a dark brown silty cleyth an organic, near
peaty, component, the edges of which proved ireggahd consequently
slightly ill-defined in plan.

Plate 1.The palaeochannel exposed in ATT018. Viewed faasy

Examination of the palaeochannel in ATT016, 022 &3d involved the
excavation of a machine sondage through the chatemsits to a depth,
after creating a stepped section, of approximaté&d®m bgl orc 3m aOD. A
near-identical sequence of deposits were revealeddh trench, summarised
below and depicted in the sample section (Fig 3Riate 2).

At the base of each sondage, a medium to light-gitag silty clay was

observed 1603, 2203 and 3105b). This was very soft and moist with
occasional dark grey or black organic mottling ragnthroughout, but no

other inclusions. Only the top 0.40m-0.50m of tkeeakit was excavated, but
it was clear that the deposit represented parthefmarine alluvial clays

identified in the geo-technical modelling of theeqiQuest 2014, 8).
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3.2.9

3.2.10

3.2.11

3.2.12

Plate 2.0blique shot of the north-facing section of pel1601 A
facing south-west

Above this alluvial deposit, a light yellow-greyagl deposit with occasional
orange mottling 1608, 2206/7 and3102b) extended to the base of the topsoll
and constituted the natural layer recorded in tlagonty of other trenches.
This deposit was up to 1m thick and entirely steril

The palaeochannel itself was seen to cut from dpeof the upper natural
clay layer (608 etg), although the edge of the channel (<1662, 2204 and
3106b) was often vague and not easily discerned. Bylarge, the channel
was recognised as forming a rough V-shape, appaiein3-5.5m wide and
1m deep. It contained a primary fillg06, 2202 and 3104b) comprising a
sterile light grey clay, distinguished from the rewmmding natural deposits
only by its greater homogeneity, i.e. the abserfcerange mottling. Above
this deposit, and forming the most visible aspét¢he feature when exposed
in plan, was a dark to medium brown silty clay layeth a high organic,
peat component, up to 0.40m thic6Q5, 2201 and 3103b; Plate 2 and Fig
3). This deposit suggests that a marsh-like enwemnt, with peat formation,
developed following the silting of the channel, lpably representing the
development of the wider Heysham Moss.

No finds were produced by either of the palaeochkhfilts. Two monolith
samples were recovered from each of the sondagessatie channel, one of
which (that from ATTO016) was selected for analysiseSection 3.4elow).
A bulk sample was also recovered from the peatyupipin ATTO31.

The main palaeochannel defined above, was furtkposed during the
subsequent programme of strip, map and record wAnéa A only. Here it
was observed to extend on a south-west to northaetéss as predicted by the
ariel photographic record and previous trenchingoccupied a slight, yet
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3.2.13

3.2.14

3.2.15

prominent depression in the natural clays and wpsesented by a dark band
of peaty material that varied greatly in width aats entire course (Fig 3).
In plan it formed the nexus for an extensive seoiefirther palaeochannels
that meandered in various directions across the, aa# of which were
previously unknown and unrecorded and are discudsgédther with other
probable remnants of former marshland environmant$ natural features
according to Phase 1a belo8ection 3.2.1)/

In addition to the main palaeochannel previouslgnidied by aerial
photography and forming the main focus of the thesscoutlined above, a
further probable channel was also recognised in QBT during trial
trenching. Here, a linear feature (c1602), extended roughly north/south,
approximately 6m west of the main channel (Plateli8)plan this feature
measured approximately 2m wide and was distingdidhyea similar upper
peaty fill (1607) to that of the main channel. The sondage thrahghmain
channel was therefore extended to include thisrekéeature and confirmed
an identical stratigraphic sequence, with a diffedge {602) cut into the
upper natural clay layefi§08) and filled by a primary light grey clay§06)
followed by a peaty secondary fillg07) (Fig 4).

Iate 3. General view f ATTO016 showing the maiagrzchannel eteding orth-st/south-
west (foreground) and the second palaeochannehdixtg north/south (background). Viewed
facing west.

Two further monolith samples were obtained frons thdditional channel
but, due to the identical nature of the fill sequeerio that of the main
channel, were not processed.

The area of trench ATT016 was not encompassed &ystitip, map and
record programme. However, the additional chandehtified within it,

almost certainly relates to the series of chanmdiserved further north
within Area B (Fig 3). Here a main channel meandere a northerly
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3.2.16

direction across the area, with one or more sudsidihannels branching off
to the west. After consultation with LCAS it wadtféhat examination of
these palaeochannels was unwarranted.

In addition to the sondages examining the palagowiaand additional
features, a machine sondage was excavated in aemwhkrenches located
within the footprint of the substation in order égamine the sequence of
marine flood deposits. Each excavation extendea moaximum depth of
4m bgl and, without exception, revealed an idehtssuence of natural
deposits to that encountered elsewhere. This ceegbran upper band of
light yellow/grey clay, varying between 1.20m andQin thick, overlying a
dark to medium grey sticky clay layer, representihg alluvial flood
deposits, extending to the base of each sondageoiily variation of note
was recorded in ATT023, where the substantial remaf a tree trunk were
recorded within the very top of the alluvial depgssiat a depth of
approximately 1.70m bgl or 2.69m aOD (Plate 4).sThkample of bog
wood, a fallen tree preserved by the anaerobic itond of a marshland
environment, was sampled for environmental asse#snfgection 3.4
below).

Plate 4: The bog wood trunk encountered in theatoiive marine alluvial depoits within
ATT023 machine sondage. Viewed facing west.

3.2.17 Phase la. Additional palaeochannels and probable natural features. in

addition to the main palaeochannel and the sulrgidigentified in trench
ATTO016 as well as ATTO018, ATT022 and ATTO031, anagrrof further
palaeochannels were observed to extend across Areasl B, during the
strip, map and record programme. Some of these@ah@annels can clearly
be related to linear features identified within amber of the previous
evaluation trenches, some, for example in ATTO1&ewnitially interpreted
as probable post-medieval ditch features, whileersthwere tentatively
interpreted as potential evidence for prehistorativay, for example
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ATTO05. These will be discussed relative to thetiahi observations
according to trench location below. In additionuanier of discrete features
were also observed, and in some instances investigarimarily during the
evaluation phase. These features will also be dgsdliin relation to the
individual trenches they were originally identified However, the failure to
identify additional features, that collectively mémave represented some
form of deliberate and purposeful spatial pattegnmdicative of past human
activity, indicates that many, if not all, of théscrete features, are almost
certainly also natural in origin.

3.2.18 ATTO004: contained a single linear feature, approximagety long, curving
slightly on a south-east/north-west axis approxatyaPm from the eastern
end of the trench. The cud405) measured approximately 0.50m wide and
was very shallow, with a depth of no more than ;mi@late 5; Fig 5). It
contained a single medium brown clay fi4Q4) that produced no finds. A
box section was excavated across the feature duidtiidentify any further
fill deposits. Given the shallow profile and slighirregular shape of the
feature in plan, together with its proximity to omd the meandering
subsidiary palaeochannels identified during thdpstmap and record
programme, the feature is certainly natural iniarig
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Plate 5: Linear featur®405 in ATT004. Viewed facing west.

3.2.19 ATTO0O05: contained a single curvilinear feature locategrapimately 15m
from the eastern end of the trench (Fig 6). Thetufeawas initially
interpreted as potentially representative of thehson half of a ring ditch or
gully approximately 6.5m in diameter. In plan thdlg was wider towards
the east and tapered towards the west. It was @eambithin two box
sections, where it was identified as 6603 to the east an@505 to the west.
In profile cut0503 wasup to 1.18m wide and 0.32m deep. The edges of the
feature were, however, diffuse and very difficudt define, but potentially
formed a V-shaped profile (Fig 6; Plate 6). It potally contained a primary
fill (0508) of very firm medium to light grey silty clay, w¢h could not
easily be distinguished from the surrounding natuend an easily
recognised predominant secondary fi6@2) of dark grey brown silty clay
containing an organic peaty component. Some dowalytexist in relation to
the veracity of the primary fill, in which case tbet would follow the base
of the upper fill, and be highly irregular in naurCut 0505 measured
approximately 0.70m wide and up to 0.35m deep,dblerwise followed a
similar pattern td503. It had a V-shaped profile and a possible prinfdry
(0507), which was barely distinguishable from the ndtuaad therefore
equally diffuse and difficult to define, and a clgseaty upper fill (504)
(Plate 7). No finds were recovered from any offtle

4 - -F, \__.'
¥ B gl

PIt 6: The south-east-facing box section acros9%03. Viewed facing north-west.

3.2.20 The only other feature identified in trench ATTO®&lated to a small
equivocal stake hole located towards the centréhefcurvilinear feature,
approximately 0.30m from its inner edge. The cuthef possible stake hole
(0510) was sub-circular in shape, measuring approxima@ii4m in
diameter, and had a U-shaped but very shallow Iprodinly 0.06m deep
(Plate 8). It contained a single filD509) of firm dark grey/brown silty clay
that produced no finds. The shallow nature of teatdre as well as its

For the use of Dong Energy and Royal HaskoningDRMDHV) © OA North: September 2015



Walney Off-Shore Windfarm Substation, Heysham, dstrire, Archaeological Evaluation and Strip, Mapdan
Record 24

relative isolation, casts some doubt upon its gliglthough the possibility
that other stake holes, forming part of a widereseht formation, existed
beyond the trench or else had been destroyed hygation of the site could
not be ignored. As it transpired, no additionalustural features were
identified in the immediate vicinity 510 during the programme of strip,
map and record, and, given its isolation and tBendisal of the ring ditch as
a natural feature, it is highly likely that it alkas a natural origin.

Plate 8: The west-facing section of the possild&eshole0510. Viewed facing east.
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3.2.21 The potential of the features in ATT005, no malttew slight, to derive from
comparatively rare prehistoric settlement activéayd indeed to represent the
remains of early domestic buildings, was a primagncern in the
implementation of the strip, map and record progremof works. The
intention of this subsequent phase of work wasutthér reveal and thereby
expand upon our understanding of the nature of poténtial archaeological
features. However, further exposure of the linesatdre in the former
vicinity of ATTO05, demonstrated that the curvilamegully related to a
pronounced bend in one of the palaeochannels ddxbéosmeander across
the north-eastern extent of Area A (Fig 3). Theapathannel was examined
during the course of the strip, map and record amoge, by two sections
excavated across its width, to the south-east ef furmer location of
ATTOOS. Here the linear feature was identified ashbcut5052 and 5054
(Plate 9), and found to be relatively shallow, bedw 0.10m and 0.22m deep,
with a variable profile, and to contain a singlkelatively homogenous peaty
fill (5051 and5053 respectively). Together with the meandering natditde
linear in plan, the sections demonstrated beyondbtdthat the feature is
natural in origin.

Plate 9: The east facing section of palaeochanné&052, exposed during the strip, map and
record programme. Viewed facing west.

3.2.22 ATTO006: contained a single, slightly irregular linear ttea that extended
north-west/south-east across the trench (Fig #gRl@). At its widest point
the feature measured approximately 0.85m wide,tépéred towards the
north where it measured 0.60m. In profile, the (805) was relatively
shallow at 0.12m deep, with a soft V-shaped proftlecontained a single
dark brown sandy clay fill0g04) that produced no finds. A further linear
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3.2.23

3.2.24

3.2.25

feature (cu0602), located further towards the western end of teedh, was
also examined but found to be natural in originsgessing a less regular
shape in plan as well as in profile but otherwigptaining a very similar fill
(0603) (not illustrated).

Upon excavation of Area A, a number of meanderimgdr features,
representing subsidiary palaeochannels, were obddyut not investigated,
extending into the north-western corner of the aaen the proximity of
these features to trench ATT006, they almost adytakelate to one or both
of the linears originally identified.

Two discrete features were recorded towards theemasnd of the trench.
The smallest of the features (dd12) was found to contain a single fill
(0611) identical to the other features in the trench,visas highly irregular in

both plan and profile, and thought to be naturabrigin. The larger of the

two features, cu@607, was sub-circular in plan and 0.50m in diameteg (F
7; Plate 10). It had a shallow, concave, and fagngn profile measuring
0.10m deep, and contained a single dark brown selagy with an organic

component@606), but produced no finds.

No further discrete features were observed indheés during the strip, map
and record programme.

Plate 10. View of ATT006. With line@805 in the background and featu@&06 in
foreground. Viewed facing west.
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3.2.26

3.2.27

3.2.28

Plate 11. Oblique shot of the west-facing box sec#icross the features in ATT010. Viewed
facing south-east.

ATTO010: contained a single linear feature approximatelgOgh wide,
extending on a slight north-east to south-west agress the trench (Fig 8).
After excavating a box section across the feaitivgas thought to consist of
up to three or more individual cuts and associdilés] collectively up to
0.56m deep (Plate 11).

The earliest feature in the possible sequence dastified as cutl001,
which in section measured approximately 1m wide apdo 0.30m deep,
and had a U-shaped profile (Fig 8). However, thgeedas diffuse in places
and not easily identified. It was recorded as doig up to two fills1002, a
light grey/blue silty clay, making up the greateartpof the feature, antd08,

a dark brown silty clay with apparent organic irsotuns, restricted to the
northern edge of the feature. However, dedi¥i8 appears to extend almost
vertically up the edge of the cut and consequeatlly makes sense if
regarded as a primary fill truncated by a subseigueenut. This sequence of
events would then see depaKdD2 as a fill of the re-cut. In either event, the
feature is poorly defined and must be considereld some caution.

Discounting the possibility of a re-cut associatgth the primary feature,
the second feature in the possible sequence igsepied by cul005. In
section this cut measured approximately 2.80m \aiaie up to 0.36m deep
representing the entire feature first viewed imp(gig 8). However, the cut
is the least convincing in the sequence, with aewrcegular base rounding
into sides varying between a shallow angle to thels and near-vertical to
the north. It contained two main filld@6 and 1007), extending the full
width of the feature, as well as a discrete layeteas (009). Fill 1006
comprised a dark greyish-brown silty clay up toOdlthick, 1007 a light
yellowish-grey silty clay up to 0.20m thick, anch$1009 a medium greyish-
orange silty clay up to 0.56m wide and 0.10m thick.
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3.2.29

3.2.30

Cut 1003, which was up to 0.4m wide and 0.30m deep with-ahbped
profile and concave base (Fig 8), representedrd ffussible feature. It was
visible cutting into the top of depodif06, but may well have extended from
the top of deposil007. It contained a single fill1004) of medium grey
sandy silt with organic inclusions that producedfimals. As a whole, this
sequence of potential cuts and in-filling was diift to interpret within the
confines of the trench but was regarded as a palatitch. The feature was
sampled during the original evaluation trenchingt the bulk sample was
found to be un-informative.

The feature was further exposed during the stragg Bnd record programme,
and extended in plan roughly east-west througlcéimre of Area A (Fig 3).
From the point where it had been examined in treR€M010, it extended
west for approximately 10m before encountering ¢age of excavation.
Immediately to the east of ATTO010, the feature regeted the main
palaeochannel, where no distinction between thewufls of each feature
was visible. It then continued for a further 50msorbefore merging with a
second palaeochannel migrating from the south. Betvthese two points of
intersection, a further two slots were excavatetbsx the feature and
recorded as cUi075 to the west an8066 to the east (Fig 3). In section, cut
5066 appeared fairly convincing as a ditched featungh & relatively well
defined V-shaped profile up to 0.68m deep, coimgim sequence of up to
four fills (5067-5070; Plate 12). However, cUli075 possessed a less well
defined and slightly irregular profile, similar tthe collective profile
encountered in ATT010, up to 0.75m deep and coinigia slightly different
sequence of up to five fill&Q76-5080: Plate 13).

Plate 12. The west facing section of 6086, featuring the merger with the palaeochannel
approaching from the south (centre). Viewed fa@agt.
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3.231

3.2.32

Plate 13. The east facing section of 8015, featuring the point of intersection with the main
north-east/south-west palaeochannel beyond. Vidagdg west.

Further east, beyond the point at which it mergeith whe palaeochannel
extending from the south, the linear continuedadurther 20m after which
it narrowed considerably and simultaneously curtedards the south,
before intersecting the main south-west/north-@ast medieval boundary
feature (Fig 3: seBection 3.2.106 At this point a further slot was excavated
across its width (Plate 14) and the feature wastifiled as cut5074. Here
the feature proved very shallow, up to 0.27m deeya, highly irregular in
profile, with only a single peaty fill 5073), greatly resembling the
palaeochannels examined elsewhere on site. It ssilpe that cutS074
represents a continuation of the palaeochannehdixtg from the south, and
that the east/ west linear feature terminated mespoint to the east of where
it was examined in the form of c6066. However, every effort was made to
clean the feature in plan and a limited numberooidages were excavated to
test potential axis or identify a terminal. At noimt could a terminus to the
feature be discerned and it appeared to merge sssiynlvith the north/south
palaeochannel. It is therefore determined thaetwt/west central linear also
represents a further palaeochannel. As the feataseeventually interpreted
as a further natural feature, no additional sampk® retained.

Accepting that the two palaeochannels mengecallectively progress east,
in plan they therefore curve to the south befotergecting the large post-
medieval boundary feature (Fig 3). There is no rclentinuation of this
feature immediately to the east, but given the awume, a further sinuous
linear approximately 8m to the south, may represegbntinuation of the
channel. This feature was examined by a single estohvated against the
eastern limit of excavation for Area A, where itsmsecorded as cl8026
(Plate 15). Here, the feature resembled other paleanels examined in
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Area A, being relatively shallow, up to 0.16m deegth an irregular profile
and containing two deposits, a peaty secondarysitefd28) and an orange
sedimentary primary deposit of cle§0g7).

Plate 14. The west facing section of 6074, featuring the arch and subsequent intersection
with the post-medieval boundary ditch beyond. Vikfaeing east.

e |-|.|. T i Rl S S

Plate 15. The east facing section of 8026, featuring its intersection with the post-medieval
boundary ditch beyond. Viewed facing east.
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3.2.33 ATTO11: contained two features, initially interpreted petential ditch
terminals, located at either end of the trench artbnding on the same
north/south axis (Fig 9).

3.2.34 In plan, the western feature was locatedoxopiately 2m from the end of
the trench. It extended from the southern trenapeeshd terminated in an
irregular bulbous shape that came to a point jag&irke reaching the opposite
edge of the trench. At its widest point the featomeasured approximately
1.50m, although in section it was interpreted asymusing three or more
separate cut features (Fig 9; Plate 16).

Plate 16. The south-facing box section throughwhstern possible ditch terminus in ATTO11.
Viewed facing north.

3.2.35 The primary feature was represented by X102, which measured 0.40m
wide and up to 0.30m deep, and appeared vaguehayes with a rounded
base. It contained a single firm greyish-brownysitay fill (1103) that
produced no finds.

3.2.36 This primary feature had apparently been truncaébethe east by a more
substantial V-shaped cut104) that measured up to 1.30m wide and 0.32m
deep. It was thought to contain a sequence of ughree fills, a primary
deposit 1105) of firm light grey/brown silty clay up to 0.12mhitk, a
secondary deposifi{06) of dark reddish-brown silty clay up to 0.20m thic
with a peat component, and a tertiary filLQ7) of firm grey/brown silty clay
up to 0.16m thick. No finds were recovered from ahyhe fills. In plan, the
feature was associated with a bulbous projectionthef potential ditch
terminus, however, there was little evidence of feture in the opposing
section.

3.2.37 A third feature, interpreted as a possible postheigs apparently cut into
deposit1107 and truncated the western edge of featli®4, as well as
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underlying featurel102. The cut {108) measured approximately 0.25m in
diameter and up to 0.22m deep with a V-shapedlprdficontained a single
firm light grey clay fill (1109) that produced no finds.

3.2.38 Examination of an opposing section (Fig 9; Platg Within a box section
cut against the trench edge, provided a slightlffedint sequence of
deposition. There the remains of the primary clit0?) and fill (1103)
probably correspond with cut110 and fill 1111. However, this was
truncated by a single cut feature, recorded asegbh112, which differed in
form from cut1104, being 1.05m wide and 0.45m deep, with a steep-sided
U-shaped profile and containing a sequence of ujpvéofills. The primary
fill (1113) comprised a firm greyish-brown silty clay lessrh0.10m thick.
This was overlain by depositl14, a dark reddish-brown silty clay up to
0.10m thick, with a peat component, followed by amp1115, a firm
greyish-brown silty clay up to 0.18m thick. A findeposit {116) of firm
yellowish brown sandy clay up to 0.15m thick, capfee feature, although a
further deposit 1118) of medium greyish-brown silty clay was also noted
This final deposit was interpreted as a backfilktabsoil indicating that cut
1112 extended through the topsoil depdkii7, and was therefore probably
modern. However, this upper deposit may refledudimnce of context116
by the plough, and subsequent mixing with the togswizon, prior to land
use as pasture.

3.2.39 The other possible linear feature was located aqmitely 2.50m from the
eastern end of the trench and, by comparison, alasvely simple. The cut
(1119) extended from the southern edge of excavationafgsroximately
1.70m, gradually tapering towards the opposingctieedge and, therefore,
forming a wedge shape up to 1.17m wide (Fig 9kdation it measured up
to 0.28m deep and had a V-shaped profile with aewftht base stepped
slightly towards the bottom along the eastern gRiate 18). It contained a
sequence of up to three fills, including a primdgposit of firm yellowish-
grey clay (120) extending along the base of the eastern edgeviieD.32m
wide and 0.10m thick. Above this was a secondaposi¢ of dark brown
silty clay up to 0.20m thick with a peat componégtii21) extending across
the entire feature. A tertiary deposit of greyisbyan silty clay (122) up to
0.22m thick capped it. No finds were recovered faomg of the deposits.
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Plate 17. The north-facing section through the eesfeaturel102 in ATTO011. Viewed
facing south.

B T e

Plate 18. The north-facing section through the eastitch1119 in ATTO011. Viewed facing
south.

3.2.40 During the course of the strip, map and record @nogne, no corresponding
linear features were observed within the formemmtg of trench ATTO11.
Instead, the recorded features were found to rédateme of several localised
and irregular-shaped discrete features of natuigino

3.2.41 ATTO013: contained a single sub-oval pit-like feature tedaapproximately
1m from the western end of the trench and oriedtate a north-west to
south-east axis (Fig 10). The caB05, measured 1.45m long, 1.10m wide
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and up to 0.25m deep. In section it had an irrequiafile and was filled by
a single depositl304) of dark grey/brown silty clay with a peat componhe
that produced no finds (Plate 19). The feature wtspreted as a possible
pit of unknown function yet its irregular natureggests it has a more natural
origin, perhaps as a tree bowl.

3.2.42 Subsequent observation in Area B during the coofsie strip, map and

3.2.43

3.2.44

record programme, in the vicinity of former tren8iTO13, revealed no
additional discrete features. Given the relativdaiion and irregular nature
of cut1305, it may be concluded that the feature was indesdlral in origin.

Plate 19. The north-east-facing section of posgiiti@305 in ATT013. Viewed facing south-
west.

An additional gully was also recorded in the trenatit is of probable post-
medieval or modern date and consequently discussdolw in Section
3.2.60

ATTO15: contained a single linear feature originally ipteted as a ditch. It
entered the trench towards the centre of the nortlmit of excavation and
turned west, progressing for 6m before exitingttkach at that end (Fig 11).
It was examined by one slot, excavated acrosseitsr€, where the cut was
recorded as conteXts06. The cut was 1.60m wide, and up to 0.36m deep,
with a slightly irregular V-shaped profile and aungled base (Fig 11; Plate
20). It contained a distinct primary fill of friadldark grey/brown clayey silt,
up to 0.20m thick, containing fragments of wood angheat component
(1505). A secondary deposit of friable light brownistegrclayey silt {504),
up to 0.18m thick, completed the fill sequence.idgke fragment of burnt
clay or ceramic building material (CBM) was recagtfrom near the top of
this deposit. Its position near the top of the dilens the possibility that this
single find may be intrusive, even if it could belied upon to provide
adequate dating information.
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3.2.45 Towards the western end of the trench the ditchemed in plan to a
maximum of 2.40m. A further slot excavated at {iént revealed that the
probable ditch diverged into two separate channal$,1508 continuing
west, and cul507 seemingly curving towards the north-west (Fig Rlgte
21). Cut1507 measured 0.94m wide, 0.32m deep and had an iaregrdfile
containing a single fill of friable dark brown clay silt (1509) that produced
no finds. Cutl508 measured 0.70m wide, 0.23m deep and containatykesi
fill of friable dark brown clayey silt1510) that produced two sherds of post-
medieval pottery. In addition to this small asseagbl three more post-
medieval pottery sherds were recovered from thedibi501).

Plate 20. The north-east-facing section of @6 in ATT015. Viewed facing south-west.
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3.2.46

3.2.47

Plate 21. The west-facing section across @668 and1507. Viewed facing east.

Further exposure of the feature within Area A o #girip, map and record
programme, indicated that it was in fact part cfudstantial palaeochannel
rather than a post-medieval ditch, as previousbugt (Fig 3). From the

vicinity of earlier trench ATTO15, the feature cionted west, but did not
diverge as previously thought, cutb07 and 1508 therefore probably

representing two channels within the same geneatlfe. Further west it
presumably joined with the main south-west/nortste@alaeochannel
(Section 3.2.5 just beyond the limit of excavation for Area Fo the east it

meandered approximately north-east before mergiitly the central east-

west aligned palaeochannel (&extion 3.2.30-3.2.32

Between trench ATTO15 and the point of merger it east/west aligned
central palaeochanneBéction 3.2.30 the linear was examined by two
further slots excavated across its width during s, map and record
programme, where it was identified as 8042 and5050 (Fig 3). Between
the two sections, the profile of the feature provedable and irregular in
form, and varied between 0.30m and 0.40m deep¢dngistently contained
two peat rich fills $040-5041 and5048-5049 respectively: Plates 22 and 23).
Both of the upper fills 5040 and 5048 respectively), produced a small
assemblage of post-medieval pottery, and a smatlbeu of ferrous metal
finds also came from depo$040. The additional slots excavated through
the feature confirmed the apparent natural origintlee linear as a
palaeochannel, the late post-medieval finds likeécoming incorporated
into upper sections of the fill sequence as theltresf plough action or
bioturbation.
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Plate 22. The south-west facing section of542. Viewed facing north-east.

Plate 23. The south facing section of 80%0. Viewed facing north

3.2.48 ATTO17: contained a single poorly defined linear featusxtending
east/west across the trench and located approxintate from the southern

For the use of Dong Energy and Royal HaskoningDRMDHV) © OA North: September 2015



Walney Off-Shore Windfarm Substation, Heysham, dstrire, Archaeological Evaluation and Strip, Mapdan
Record 38

end (Fig 12). The cutlf04) measured 1.28m wide, 0.36m deep and had a
soft V-shaped profile with a rounded base. It cioretd a poorly defined
possible primary fill of firm medium grey/brown tsilclay, up to 0.23m thick
(1703), which could not easily be distinguished from sluerounding natural,
and a more easily distinguished secondary depbsiak grey/brown silty
clay with a slight peat component, up to 0.15mKHt702) (Plate 24). No
finds were recovered from either fill, and somelatamay exist in relation to
the exact dimensions and composition of the featoreelation to the
primary deposit.

3.2.49 The location of trench ATTO017 was not included ither of the areas
forming the focus of the strip, map and record progne. Consequently no
further comment can be offered on the nature &madyliorigin of the feature,
although based upon evidence elsewhere, it mayrbegty assumed that it
was natural in origin.

Plate 24. The west-facing section of téd4 in ATTO17. Viewed facing east.

3.2.50 ATTO020: contained a single discrete feature, originalyeipreted as a
possible small pit or post hole, located towards ribrth-eastern end of the
trench. In addition, a series of three linear fesgpone of which may be later
in date than the others, were located towards dl¢hsvestern end of the
trench. A number of natural features and a siniglel drain, extending the
full length of the trench, were also observed (E3y.

3.2.51 The possible pit or posthole was located approxiyadm from the north-
eastern end of the trench. The cP®Ql) was found to be sub-circular in
shape with a diameter of 0.44m. In section it waiscave, very shallow at
0.05m deep, and contained a single fill of darkylmewn silty clay with a
high peat componen2@02) (Plate 25). It produced no finds.
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3.2.52 Examination of the stripped surface of Area A, e tvicinity of trench
ATTO020, during the strip, map and record programmeecaled a small
number of discrete featureS009 and 5029) in the vicinity of the former
trench and the possible post h@k01. Both features were sub-oval in plan,
with well defined, but slightly irregular edges,danontained a number of
peaty fills 6020, 5021 and 5022 as well as5030 and 5031 respectively),
similar in nature to depos2002. These features were interpreted as probable
tree throws and no discernible pattern, identifyangtructure of any kind,
was described by their relative spatial disposititinis therefore highly
likely, given its spatial isolation, that while glitly more uniform in nature,
feature2001 also represents a natural feature.

3.2.53 An ill-defined and irregular spread of material santo the fill of feature
2001, occurred approximately 6m south of the possible lput upon
examination proved natural in origin.

3.2.54 A well-defined ditch 2005) and a second, more equivocal linedadqy),
were located approximately 8m from the south-westnd of the trench.
These features probably relate to Phase 2 actwityare therefore discussed
in relation toSection 3.2.6below.

Plate 25. The north-east-facing section of fea0@l. Viewed facing south-west.

3.2.55 Another, less well-defined, linear feature was ewidn plan extending on a
north/south axis, and potentially intersecting #n2007 just beyond where it
exited the southern edge of the trench. The 20tQ) appeared intermittent
in plan and could not easily be discerned withibox section excavated
across its potential line. In that section it psigdly measured up to 0.95m
wide, 0.29m deep and may have had a V-shaped @(&iih 13; Plate 26). It
potentially contained a poorly defined primary flf dark grey/brown silty
clay up to 0.21m thick2008), which could not easily be distinguished from
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3.2.56

3.2.57

3.2.58

3.2.59

the natural, and a more easily distinguished medjweay/brown silty clay
secondary deposiQ09), up to 0.10m thick, with a slight peat component.
No finds were recovered from either deposit.

Little trace of this equivocal linear was obserndkding the strip, map and
record programme and it is likely, therefore, tpresent vestiges of a natural
channel or series of peat filled pockets relatirg the marshland

environment.

ATTO021: contained a single linear feature located near déntre of the
trench, extending on a north-west to south-east @g 14; Plate 27). The
cut (2105) measured 0.85m wide, 0.20m deep and, in sedtiaa,a slightly

uneven and shallow V-shaped profile (Fig 14). htained a single medium
brown silty clay fill deposit with a peat compong@104) that produced no
finds.

Plate 26: The south-facing section of 2010. Viewed facing north.

A further feature extended east from the westerd ehthe trench for
approximately 2.50m before ending with a roundechiteus. The cutZ103)
varied in width from 0.60m to 1.10m and was foundbe very shallow at
0.10m deep, with a concave profile. It containesingle fill (2102) identical
to that of linear2105, which also produced no finds. The slightly irresgul
shape of the feature in plan may argue for a materal origin compared to
cut 2105.

A field drain extended through the length of thenth and an additional
poorly defined layer of material, similar to thd bf the two features, was
also identified. However, upon investigation thgeaf this deposit proved
highly irregular and is almost certainly naturabmgin.
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3.2.60

3.2.61

3.2.62

The position of former trench ATTO021 relative toe@rB of the strip, map
and record programme, together with its combinatibfield drain, bisecting
several irregular linear features, situates theufea originally identified
relative to several subsidiary palaeochannels egaturing the second
phase of works. In specific terms the featuresteatiirectly to the series of
curving channels adjoining the large subsidiaryapathannel implicated as
a continuation of that identified in ATTO16 (s8ection 3.2.16

Plate 27. General view of ATT021 showing naturatifees2105, extending north-west/south-
east across the centre of the trench, aha3 (foreground). A field drain extends east/west
throughout the trench. Viewed facing east.

ATTO27: contained a single discrete feature, interpreteda possible pit,
located approximately 5m from the eastern end efttanch (Fig 15). The
cut (2704) was sub-rectangular in shape, orientated east/wasasuring
0.92m long, 0.59m wide and up to 0.14m deep. Itaiord a primary fill of
medium grey/brown silty clay with orange mottlingp to 0.08m thick
(2703), and a secondary fill of dark grey/brown siltayl2102) up to 0.11m
thick with a peat component (Plate 28). The fibhgwced no finds.

The trench was not encompassed within either ofatieas exposed during
the strip, map and record programme. No furtherrent can be made as to
the validity of the feature, although the weightimterpretation, relating to
similar discrete features elsewhere within the PBUggests a natural origin.
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3.2.63 ATTO029: contained a single linear feature, located towalhe western end
of the trench, which meandered considerably ovee ttourse of
approximately 11m on a north-east to south-west éig 16 and Plate 29).
It was examined in two slots (cB803 and2905) where it was found to be
relatively shallow, extending to no more than 0.3@eep, and to have a
fairly even concave profile. It contained a mairpast of friable medium
reddish-brown silty clay with a peat component (eats 2904 and 2908)
and, in cut2905 only, to have a primary fill of medium yellowisheay silty
clay (context2906 and2907). No finds were recovered from any of the fills.

T

e <l

Plate 28. The north-facing section of @704. Viewed facing south

3.2.64 While the feature was not further exposed durirg strip, map and record
programme, and presented a fairly regular and evefile, the considerable
meander evident in plan would argue against anaaabgical origin. This
characteristic is, however, highly redolent of tha&rious palaeochannels
identified elsewhere within the PDA.
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3.2.65

3.2.66

3.2.67

3.2.68

3.2.69

Plate 29. General shot of ATT029 showing the siauimear feature (background) and back-

filled sondage (foreground). Viewed facing west.

ATTO032: contained a series of three linear features aoddiscrete features,
although upon examination the majority were dis¢edras probably natural
in origin (Fig 17).

A sub-rectangular feature was located approxima&ei$m from the eastern
end of the trench. The cl8311) measured 2.10m long, 0.70m wide and was
orientated east/west with both ends tapering tosvargoint. In section it
measured up to 0.18m deep and had a slightly ilmegteep sided U-shaped
profile and contained a single fill of medium browiity clay 3210) that
produced no finds (Plate 30).

Approximately 1m west of featu@?11, a narrow linear feature extended for
2m from the northern limit of excavation, on a hee@ast/south-west axis,
before ending in a rounded terminus. The 8209) measured 0.35m wide
and only 0.06m deep with a concave profile, andtaioad a single fill of
medium greyish-brown sandy clag208) that contained large pieces of
wood (Plate 31).

Approximately 13m west of featuB209 a similar linear feature extended on
the same north-east/south-west axis for 1.50m bedoding in a rounded
terminus. When examined, the base of this featw® lghly irregular and,
consequently, it was interpreted as natural. Withanconfines of the trench
the presence of this similar, but ostensibly natdeature casts doubt upon
the archaeological origin of lined209.

Approximately 8m from the western end of the trenahsecond discrete
feature was identified and, in plan, appeared adgcandidate for a pit
(3203). The upper fill of this feature was distinguishiedm the natural by
the presence of a dark peaty depo320R), identical to that encountered
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3.2.70

elsewhere on the site. However, upon examinattis,deposit proved very
shallow and to possess a very irregular base asdtherefore, interpreted as
natural.

A small section towards the eastern end of trenth082 was encompassed
by Area A of the strip, map and record programnit@pagh the majority lay

west beyond its limits. However, the former trensas located in the

vicinity of several palaeochannels observed in Ake@rig 3) and the linear

features identified within the trench probably teléo one or more of the
natural channels. The discrete features, by viofuthe weight of evidence

across the PDA, are also probably natural in origither representing tree
throws, or else troughs within the former marshlandironment.

Plate 30. The west-facing section of possibl&2ifl. Viewed facing east.
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Plate 31. The south-west-facing section of ling209 with the wood in fil3208 evident in the
foreground. Viewed facing north-east.

3.2.71 ATTO036: contained a single linear feature extending actbe centre of the
trench on an east/west axis (Fig 18; Plate 32). dite3601) measured
0.80m wide but was very shallow at 0.05m deep amiained a single fill of
medium grey/brown silty sand8§02) with small angular stone inclusions
that reflect the change in geology, which occurthmvicinity of the trench,
towards the south-east corner of the PDA. No fiwdge recovered from the
fill, and on the whole it was felt that its anthag@nic origin is questionable.

Plate 32. General shot of ATT036 with the lineatdee 3601 (background) and the natural
feature (foreground). Viewed facing north-west.
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3.2.72

3.2.73

3.2.74

3.2.75

3.2.76

An additional discrete feature was identified tossathe south-eastern end of
the trench, but, upon examination, proved naturabrigin and probably a
tree throw.

The trench lay outside of the excavation areasbbksiteed during the strip,
map and record programme, but, given that simgatures were identified
during the more detailed exercise, it seems likbbt those found within
ATTO36 were of natural origin.

ATTO038: contained numerous field drains as well as alsidiscrete feature
located 4m from the north-eastern end of the treimterpreted as a probable
posthole (Fig 19). The cut of this featul@8(3) measured approximately
0.20m in diameter, 0.12m deep and had a U-shapsdepwith a rounded
base (Plate 33). It contained a single fill of darkwn sandy clay3804) that
produced no finds. No further discrete featureseweentified in the vicinity
of the trench during the subsequent strip, mapraodrd phase of work. The
isolated nature of this feature, therefore, makedifficult to interpret in
terms of archaeological validity or subsequent fimm; and it is most likely
to be of natural origin.

A large linear feature was also observed extendasi/west near the centre
of the trench, but, upon examination, proved to&ral in origin.

Plate 33. The north-east-facing section of posgioisthole3803. Viewed facing south-west.

ATTO044: contained a single possible pit located approteétgal.75m from
the southern end of the trench (Fig 20). The 440%) was sub-circular in
shape, measuring 0.88m long, 0.80m wide and 0.2&mp.dn section it had
a concave base rounding imperceptibly into thessatel contained a single
fill of dark brown silty clay with a strong peatroponent 4401; Plate 34).
No finds were recovered from the feature.
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3.2.77

3.2.78

3.2.79

3.2.80

Several other discrete features were examined rwitie trench but were
found to be highly irregular in profile and deemedoe natural in origin. A

series of field drains were also highly promineéfte southern end of the
trench was incorporated within Area A of the strpgp and record phase of
work, but no additional features, of an archaedalgnature, were identified
within its vicinity.

Plate 34. The west-facing section of 4402 in ATT044. Viewed facing east.

Additional features exposed during the strip, map and record programme:
the additional works exposed further elements efftatures recorded during
the initial evaluation programme, as well as aeserf additional, and
hitherto unidentified, ditched features and natpedheochannels within both
Areas A and B (Fig 3).

Two such palaeochannels were clearly visible withennorth-eastern corner
of Area A (Fig 3), although only the largest of ttveo was examined by
excavation during the strip, map and record programTwo initial slots
were excavated across the part of the channel egdosthe east of the main
post-medieval boundary feature. Here the 10m seafochannel appeared
very straight and regular in plan and to have atiradly clear terminus (cut
5023), located just short of the eastern edge of exaavaln plan the
terminus tapered towards a point while the profikes clear and V-shaped,
up to 0.30m deep, and contained two distinct pieat fill deposits 5024
and5025; Plate 35). A second slot examined the featurthéurto the west,
before it reached the post-medieval boundary ddaold, revealed a regular V-
shaped profile 3006; Plate 35), up to 0.22m deep, containing a sipglat
rich fill (5007).

On the basis of the first two slots, the featurpesped to be confirmed as a
ditch, however, further exposure of the linearthte west, beyond the post-
medieval boundary ditch, revealed that it meande@usiderably heading
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due north, varying greatly in width along its lemgA further two slots were
excavated across the feature in this section5@6t and5063) and revealed
a well-defined but variable profile up to 0.60m pg@late 36), containing
two or more fills p059-5060 and 5061-5062 respectively), including re-
deposited natural clay@62). No finds were recovered from any of the fills.
The variability of the feature within this westesection confirmed that it did
indeed represent a further palaeochannel.

Plate 35. The east-facing sectiorb023 (foreground) an&006 (background). Viewed facing
west.
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Plate 36. The south-facing section of 6061. Viewed facing north.

3.2.81 An additional palaeochannel was also examined tsvéine south-eastern
corner of Area A, immediately west of the main paosidieval boundary (Fig
3). In plan the channel formed an irregular ciralith a central island of
natural. It was examined quickly in one slot whitre cut 6036) was found
to be very shallow, less than 0.05m deep, withgh#y irregular V-shaped
profile (Plate 37). It contained a single peat fiidh( 5035) that produced no
finds. The circular nature of the feature standsantrast to the linear, all be
it meandering nature of the other palaeochanneld, ia may be that it
represents a lesser, and perhaps more stagnamethaithin a marshland
environment rather than a free-flowing channel.g@ithe proximity of the
features, this channel may be a continuation dfékamined as016 and, in
ATTO020, as2007, where it was provisionally, and perhaps errongous
identified as a possible ditch.
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3.2.82

3.2.83

3.2.84

Plate 37. The south-facing section of 8085. Viewed facing north.

Additional linear palaeochannels were also recordede north-western half
of Area A (Fig 3). While none were examined by esateon, their variable
and meandering nature in plan, identical to thdsmady excavated, offered
confirmation of their natural origin. All appeartaifeed into the main north-
east/south-west aligned palaeochannel and, likeother features of Phase
la, are most likely contemporary with it.

Phase 2: Post-medieval or Modern Features: a series of quite well-defined
features were encountered across the site, maimtypising ditches or
gullies, but also including several discrete pétéees. These probably relate
to late post-medieval or early modern activityjdentified by the nature of
the backfill, their alignment relative to modernaithage features or the
recovery of dateable finds from their fill contextthey are discussed below
first in relation to the numerical trench sequeand then those subsequently
identified during the strip, map and record progran

ATTO13: in addition to the undated featudSQ5) the trench also contained a
single well-defined gully or shallow ditch extendiacross the centre of the
trench on an east/west axis (Fig 10). The @¢803) measured 0.60m wide,
0.25m deep and had a clear V-shaped profile witlatebase (Plate 38). It
contained a single medium orange/brown silty cliy £302) that produced
no finds. Whilst the feature cannot actually beedait shares an identical
orientation with several post-medieval or early ermdceramic field drains
located further to the east. The feature has, fhwerebeen classified within
this phase of activity.

For the use of Dong Energy and Royal HaskoningDRMDHV) © OA North: September 2015



Walney Off-Shore Windfarm Substation, Heysham, dstrire, Archaeological Evaluation and Strip, Mapdan

Record

51

3.2.85

3.2.86

Plate 38. The east-facing section of dii@3. Viewed facing west.

During the strip, map and record programme, a fifieature was identified

extending on an east/west axis towards the soutrainof Area B (Fig 3).

While this was not examined, due to the early donent of the project, this

feature almost certainly relates to gulh803, and shares an identical
alignment with field boundaries identified on th@8 First Edition OS map
relating to the area of the PDA (Fig 21), but i$ atherwise depicted on the
map. On this basis, while the feature cannot kaedlto an actual boundary,
it is almost certainly late post-medieval in origand probably relates an
episode in which efforts were made to claim, pariitnd expand cultivation
into previous wetland.

ATTO019: contained an array of features throughout thectrethe majority
of which were almost certainly modern in date (E&). Moving from east to
west, the first features to be encountered wereprabable pits of unknown
date and function. The first, ci®19, was recorded approximately 3m from
the eastern end of the trench and was sub-cirgukdrape with a diameter of
approximately 0.70m. In profile the feature wasOM2deep, with steep
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edges and a concave base (Plate 39). It had a diligif dark brown silty
clay (1920) that produced no finds and consequently cannadated. The
second pit was partially exposed extending from sl@thern limit of
excavation approximately 2.50m west of the firs$.fAr as the feature could
be exposed, the cut921) was ovoid in shape and measured approximately
1.35m long and 0.60m wide orientated east/wessektion it was 0.25m
deep and had a slightly uneven concave profilet¢P4®). It contained a
single homogenous fill of dark reddish-brown sdtgty (1922) that produced

no finds.

3.2.87 Approximately 8.50m west of the two discrete featudescribed above, a
large spread of material923) extended further west for approximately 5m.
This deposit comprised a mixture of topsoil, ndtatays and a dark brown
silty clay up to 0.30m thick, with an irregular wiating base, and was
interpreted as a dump deposit or made ground, phplbelating to relatively
recent activity.

Plate 39. The south-facing section of possibld @i10. Viewed facing north.
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3.2.88

3.2.89

Plate 40. The north-facing section of possiblelpitl. Viewed facing south.

Approximately 18m further west than spred@P3, after a series of field
drains set at different angles and numerous iregegilaped pockets of
natural dark brown soil, a linear feature extenftech the northern limit of
excavation. This curved westward for approximatdlpOm before re-
entering the northern edge of the trench. The tthefeature was identified
in three sections as conte¥03, 1908, and1910, where it was found to be
up to 0.80m wide and 0.14m deep, with a slighttggular concave profile
(Fig 22). It contained a single homogenous filB@4, 1909 and 1911)
comprising a medium greyish-brown silty clay thabguced no finds and
cannot, therefore, be dated. A small number of-puesdieval pottery sherds
was recovered from fill904 of the linear feature.

At its most easterly point, just before it exitdée trench, an ovoid pit918
had truncated linear featu®10. This pit measured approximately 0.95m
long, 0.85m wide, and up to 0.30m deep, with a Bjpsld profile. It was
found to contain a mixture of dark grey/brown sittgy and a very compact
layer of reddish-grey fired clay (Plate 41) thaaled an assemblage of
plastic and metal debris and wire that was obvioosbdern in origin.
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3.2.90

3.291

Plate 41. The east-facing section of the burnt clayping deposit in pit918, truncating
linear 1910, prior to removal and exposure of the modern materViewed facing west.

Towards the western end of the linear, where wv@dimorth once again, the
feature had been cut by a possible sequence ofustizer pits, cutl915 to
the east and912 to the west. Both pits appeared sub-ovoid in shajid a
slightly irregular profile and a sequence of atteavo fills each 1913 and
1914 relating to cutl905, and1916 and1917 relating to cutl912; Fig 22).
These fills comprised a primary deposit of darkdisd-brown silty clay with
a peat componenfi®13 and1916), with a small amount of wood recovered
from 1913, and an upper fill of dark grey/brown silty cldyat produced no
finds. The fills of the proposed pits could notigabe distinguished. Any
stratigraphic sequence of cuts could not theref@esstablished. Similarly,
no dating evidence for the features was obtained.

Where linear featur&910 continued into the northern edge of excavation, it
was also found to have been cut into by a furtlserdte feature interpreted
as a possible posthole (ct®05). It measured approximately 0.30m in
diameter and 0.28m deep (Plate 42). In sectionad A steep V-shaped
profile and contained a single fill deposit of dayley silty clay 1906). A
number of angular stones within the base were prééed as possible
packing stones. A further layer of dark brown sitgy (Fig 22) sealed this
deposit. No finds were recovered from the fill, ah@ feature cannot be
dated.
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Plate 42. The south-facing section of dif€10 and possible post hol®05. Viewed facing
north.

3.2.92 A large linear feature extended north/south actbsestrench 2.50m west of
the curvilinear featur&910, but on examination was found to contain a large
ceramic land drain relating to the system of modkemg drains.

3.2.93 ATTO020: a clearly defined ditclextended on an east/west axis approximately
6.5m from the south-western end of the trench. Gime(004) measured
approximately 1.15m wide, 0.42m deep and, in sectiad a clear V-shaped
profile with a flat base and a limited step towatlds top of the southern
edge (Fig 13; Plate 43). It contained a single whidark grey/brown and
medium orange/brown firm silty clay2@03) that gave the appearance of
having been rapidly back-filled into the featuréeTfill produced no finds,
but the clarity of its edge and nature of the ildy suggest it have a more
recent and potentially post-medieval or moderniorig

3.2.94 The same ditch was examined during the courseeo$titip, map and record
programme, as cub008, and revealed a similar V-shaped, flat bottomed
profile, up to 1.35m wide and 0.56m deep (Fig 2atd>44). It contained a
primary fill of re-deposited clay5009) and a secondary silting deposit
(5010), producing no finds. The ditch could be tracetkrging east from the
large post-medieval boundarydction 3.2.106 for approximately 15m,
before continuing beyond the limit of excavatioro Nating evidence was
recovered from the feature, but it has been asgigm@hase 2 activity, given
the weight of dating evidence relating to the ofieetures across the site.
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Plate 44. The east-facing section of 6008. Viewed facing west.

3.2.95 Approximately 2m to the north-east of dit2A03, a second probable ditch
also extended on an east/west axis across thent(Erg 13). The cut2007)
measured 1.74m wide, up to 0.42m deep and in sebtd an uneven V-
shaped profile with a short and steep northern ealy® a wider, more
shallow southern edge (Plate 45). It had a poafindd possible primary fill
of medium orange/brown silty clay up to 0.29m th{@&06), which could
not easily be distinguished from the natural, atear secondary fill of dark
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grey/brown silty clay, up to 0.18m thick, with agpeomponent2005). No
finds were recovered from either fill.

Plate 45. The west-facing section of 2007. Viewed facing east.

3.2.96 This feature was also examined during the stri arad record programme
as cutb016 (Fig 24: Plate 46), where it was found in profibebe V-shaped
with a flat bottom, up to 1.09m wide and 0.34m despnilar to cut
2003/5008. In addition it contained a primaryp17) and secondary fill
(5018), both identified as naturally occurring silting the feature. In plan
the feature extended east, for approximately 10ma mear parallel axis to
cut 2003/5008, after whichno trace of the feature was observed. However,
no clear terminus was also located and it was anclé the feature
progressed further east, and was potentially maskedot. No finds were
recovered from the ditch, but given the shared wastis cut 2003/5008, it is
possibly of a similar datéNo clear function for the parallel ditches could be
discerned, although they may be associated withrd linear feature5011,
Section 3.2.11¢4 as well as the main boundary to the west. Alitwely, the
feature may be associated with a natural chaneerded to the south-west
as5036 (Section 3.2.811
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Plate 46. The east facing section of 60i6. Viewed facing west.

3.2.97 ATTO024: an additional feature was initially recorded inf024 as a

probable ditch, which measured approximately 2.1ite and extended
east/west. However, after excavation, interpretatimvoured another
probable, though slightly smaller, palaeochanndlisTinterpretation has
since been amended again after examination of itse dhd Second Edition
Ordnance Survey (OS) Map of the area (Fig 21 andwbich indicates a
clear field boundary located in the same positind an the same alignment
as the linear identified in ATT024. In profile theature appeared to be cut
from just below the topsoil layer2401), extending through a subsoil or
upper natural clay laye402) and terminating within the upper section of
the alluvial clay deposits2403). The cut 2406) appeared V-shaped in
profile, with a wide, slightly irregular and convebase, extending to a
slightly greater depth along the southern edge @&gand Plate 47). In a
reversal of the depositional sequence charactgrisiost features across the
site, the primary basal fill of the featur24Q05 consisted of a dark brown
firm clay deposit up to 0.40m thick, containing rensus sequential thin
layers of peat. A variable light grey or orange¥iancclay secondary deposit,
up to 0.36m thick, overlay this deposit. Neithetl fproduced any
archaeological finds. Two monolith samples wereetakrom the feature,
under the advice of the attending palaeoenvironatisitand the results are
summarised irbection 3.4elow.
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3.2.98

3.2.99

Plate 47. The east-facing section of palaeochaditeli 2406 in ATT024. Viewed facing west.

Radiocarbon assay of the peat recorded at the dfadee feature 2405),
returned two near identical dates attributableht® Bronze Age (SUERC-
57522 (GU36145): 3488 + 28 BP: 1891-1741 cal BG4l &MERC-57523
(GU36146): 3529 + 29 BP: 1941-1763 cal BC at 95%fidence). This date
is obviously at odds with the post-medieval phasihthe feature. However,
it is unlikely that the boundary ditch exactly olags a much earlier ditched
feature, or, given the length of chronological sepan and dearth of
additional evidence, that such a feature was inesamay visibly preserved
and therefore continued as the focus for later ldingsions. It is arguably
most likely, given the radiocarbon date was deriveasm humic acid
associated with peat material, that it relatesh® formation of the peat,
rather than the ditch cut, and that the material lah some point, been re-
deposited into a later feature. The two identicited therefore more readily
provide some indication of a period of marshlandetflgoment across the site
rather than activity associated with its subsequimainage and division
during the post-medieval period.

The ditch was further exposed, but not excavatadngd the course of the
strip, map and record programme, and clearly exgrah an east/west axis
across the northern end of Area B (Fig 3). Hereaih quite clearly be

matched with the line of the field boundary depicte the First Edition OS

map (Fig 21).

3.2.100 ATTO039: contained a single linear feature extending nedbt/south-west,

approximately 6m from the north-east end of thadheand along the top of
the slope that rises towards the south-east caindgre PDA (Fig 27). The
cut (3903) measured 0.80m wide, 0.20m deep and, in sediaha concave
profile (Fig 27; Plate 48). It contained a sequeatep to three fills. The

For the use of Dong Energy and Royal HaskoningDRMDHV) © OA North: September 2015



Walney Off-Shore Windfarm Substation, Heysham, dstrire, Archaeological Evaluation and Strip, Mapdan
Record 60

primary deposit was a medium brown sandy silty cleth occasional
angular small stone inclusion8904), reflecting the change in geology in
this area. A thin secondary layer of medium broamdy silty clay contained
frequent inclusions of coaB905), whilst a tertiary deposit was a medium
brown sandy silty clay with rare angular stone usans 8906). The
presence of coal inclusions in dep@$805 would suggest this is a deliberate
dumping deposit, and probably relates to a lates@ltd activity at the site.
This was confirmed by the recovery of a small numdiie post-medieval
ceramic sherds from the top fd906.

3.2.101 Trench ATTO039 was located beyond the areas of tigad®on during the
course of the strip, map and record programme. Wewehe projected line
of ditch 3903, together with the dating evidence recovered, mglggest
that it related to a post-medieval field boundangwen in the vicinity on
historic maps (OS 1891).

Plate 48. The south-west-facing section of3803 in ATT039. Viewed facing north-east

3.2.102 ATT041: contained a single linear feature extending actbe centre of the
trench on a north-east to south-west axis. It asntained an irregular
discrete feature interpreted as a probable natw@lbowl towards the south-
western end of the trench, and a peaty depositifgrrat the base of the
slope similar to that recorded in ATT037 (Fg®endix 3Fig 28).

3.2.103 The linear feature measured up to 0.85m wide antoup.36m deep, but
upon excavation, was interpreted as having a segueh two cuts and
associated fills (Fig 28; Plate 49). The earliesitlire was represented by cut
4103 that measured up to 0.85m wide and had a steegd,sslightly
irregular, U-shaped profile. It contained a seqeeon€ up to three fills,
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including a primary deposit of yellowish-grey saradgy up to 0.08m thick
(4104), and two secondary deposid05 a light grey silty clay deposit up to
0.10m thick extending up the north-western sidéheffeature, and106, a
light brown silty clay, restricted to the upper @c of the south-eastern
side. A second re-cutt{07) had apparently been excavated just off centre of
the first, removing large sections of depa&if6 and 4105 and obscuring
their exact stratigraphic relationship. This secontimeasured up to 0.60m
wide and 0.30m deep, with a slightly irregular ptealed U-shaped profile
(Fig 28). It contained two fills, a primary deposit dark grey silty clay
(4108) that made up the bulk of the fill, and a deposiight grey sandy clay
that was restricted to upper parts along the nwdktern edge, measuring
0.20m wide and 0.10m deep.

3.2.104 No finds were recovered from any of the fills bbeit general character
suggested the rapid back-filling of the cuts anglatively recent phase of
activity.

Plate 49. The south-west facing-section of4d@4/4107 in ATT041. Viewed facing north-east

3.2.105 Additional Phase 2 features identified during the strip, map and record
programme: a limited number of additional features, cleadiating to Phase
2 activity were identified during the open area aations only. These
comprised a substantial field boundary and latetitehs, the majority of
which extended roughly south-west/north-east witheeastern half of Area
A, and an additional, much smaller ditch or gullithm the south-eastern
corner of the same area.

3.2.106 The main boundary feature extended the entire ttlen§tArea A, running
approximately parallel to and 12m west of the easezlge of excavation
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(Fig 3). An additional shorter linear feature exted south-east, from a point
slightly to the south of the centre of the main tabary, and continued to the
limit of excavation in this direction. Both lineavgere distinguished from

surrounding features by the frequent occurrenaerefidish brown stony and
gravely upper fill, which had numerous pieces o¥iobsly modern metal,

plastic and CBM littering protruding from its ex@ossurface. Despite such
an obviously modern upper fill, the linears weramined within a number

of excavated slots, in an effort to sufficientlyachcterise their nature and
composition. This, together with cartographic ewitks suggests that they
probably comprised at least two phases of active tise first possibly

relating to late medieval or early post-medievaivity, a possible second

phase of late-post medieval activity, and a moghkrase in which they were
substantially modified to provide the modern drgmaeature identified

during current works.

3.2.107 A single section was excavated across the maindasoyrline, south of the
junction with the appended linear (Fig 29). Here ¢t 6037) was found to
be nearly 4m wide and up to 0.50m deep, with agutar undulating profile
and bottom (Plate 50), probably indicative of teenains of a hedgerow. It
contained a sequence of two fillS039, a deposit of re-deposited natural
restricted to the south-eastern edge of the feaamd 5038, forming the
main bulk of the fill. Modern contamination mixedtiwthe reddish brown
stony material was visible to approximately ha# ttepth of the feature.

Plate 50. The south-west facing section of5037. Viewed facing north-east.

3.2.108 A second slot was excavated towards the northedroéthe main boundary
(Fig 30). This revealed a very regular cs®43) that was 2.60m wide and up
to 1m deep with a distinct V-shaped profile (Pl&®). It contained a
sequence of four fill depositd@44-5047), the primary of which 5044)
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consisted of re-deposited natural and containethgleslarge plastic field
drain as well as fragments of CBM, while modern CBMI elements of the
reddish brown stony material was also recovereth ftbe main secondary
deposit 5046).

Plate 51. The north-east facing section of ®#3. Viewed facing south-west.

3.2.109 The profile and content of the second slot was @lsly quite distinct from
that of the first, raising the possibility that theain course of the boundary
line comprised at least two distinct components anobable phases of
activity. In this light the appended linear, extgrgdon a south-eastern axis,
was highlighted as a probable component of onetloeroof the features. A
third slot was therefore excavated across the wadtthe appended linear
and against the eastern limit of excavation foradfe(Fig 31). This revealed
a V-shaped cut5055), up to 2m wide and 0.85m deep, containing a
sequence of three fill5056-5058), the lowest of which5056) comprised
re-deposited natural and contained a small dianpdéstic field drain (Plate
52). The feature was, therefore, near identicah&d identified as cus043
in the second slot, and indicates that it almostagdy represents a
continuation of the main boundary ditch recordeth®s north and extending
on a south-west/north-east axis.

3.2.110 While modern material quite obviously indicatestttiee features had been
in-filled during the twentieth century, the V-shdpprofile of the ditch in
particular, suggests an earlier origin. The featasg, however, have been
re-used, with the field drain inserted to maintalrainage, while the
remainder of the ditch was back-filled to preveny anpediment and allow
consolidation of the field into a larger plot ohthmore conducive to modern
farming equipment and techniques. This is suppoibgd cartographic
evidence in which the main south-west/north-eass af the linear is
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depicted, probably as a municipal boundary, onRiist Edition OS Map
(Fig 21). The boundary was therefore establisheohably as a hedgerow
given the evidence of c&®037, by 1848. Having said this, if the boundary
represents a municipal division this may have bestablished, if not
formalised, much earlier, possibly during the egsbst-medieval or even
late-medieval period.

Plate 52. The south-east facing section of50%6. Viewed facing north-west.

3.2.111 By the time of the Second Edition OS Map of 1891y (&5), the boundary
line is still represented, but this time with a et linear appended,
extending south-east. This second linear cleatites to that recorded as cut
5055 and indicates that the northern half of the mamuraary line, as
recorded as cub043, was probably redefined with the insertion of i
forming a continuation of the south-eastern appétidear.

3.2.112In summary, the archaeological and cartographicdeage suggest a
sequence of development relating to the large fifesgure identified in Area
A, as first appearing sometime before the earlyh-t@ntury. Given the
evidence of cub037, this was probably initially established as a hedwy
and formalised a probable municipal boundary, paly demarcating
parish boundaries established along the edge ofottmeer marshland at a
much earlier point in time. During the second ralfthe 19th-century the
various parcels of land depicted on the First BAiDS Map, were partially
re-defined, although the municipal boundary itseths retained, and a
substantial ditch was inserted along part of itsree. This ditch appears to
partially define Field 7 depicted on the SecondtiBdiOS Map. However,
both the boundary features of hedgerow and ditchrewsubsequently
removed and in-filled during the 20th-century, mbly in an effort to
remove their impediment and consolidate multiplecels of land into one
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large field forming the current PDA. While this wastablished by infilling
the ditch, the drainage of the area was maintaimgdnserting the field
drains.

3.2.113 The only other feature, of probable archaeologaradin, identified during
the strip, map and record programme, was a shotibseof a linear feature,
up to 7m in length, extending north from the southanit of excavation in
the south-eastern corner of Area A (Fig 32). Thatidire was examined via a
single slot and revealed a shallow vaguely U-shapedp011), up to 0.50m
wide and 0.10m deep (Plate 53). It contained alesirigj (5012) that
produced no finds. Towards its northern end thedufeabecame quite
indistinct but was thought to intersect, but naigress beyond, the east/west
aligned ditch recorded as c@004/5008 (Section 3.2.93-94 Given this
potential association, the feature is presumed Ito eelate to Phase 2
activity, although no clear dating evidence is agded with either feature.

Y

Plate 53. The south facing section of 80t1. Viewed facing north.

3.3 FiNDS

3.3.1 The finds assemblage from the site was small, stngi of post-medieval
pottery, metal work and ceramic building materiafslittle interpretative
significance. A small number of pieces of wood weeovered from various
features 1105, 1913, 1915, 3208 and 3209) but were un-worked and in a
poor condition. Together with the large tree trishntified in the top of the
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3.3.2

3.4

3.4.1

3.4.2

alluvial flood deposits in ATT023, they probablypresent the remnants of
fallen trees preserved within a marshland envirartme

Context

Finds

1201 1x Brown glazed earthenware base sherd. 18th C 4mQ9

1501 1x Dark glazed red earthenware body sherd. 18tmQ@9th C

1x Brown glazed earthenware body sherd. 18th C -tim €9
3x Yellow ware body sherds. M 17th C - e 18th C
1x CBM fragment. Not closely datable

1504 1x CBM fragment, possibly daub.- Not closely datable

1903 1x ceramic land drain fragment

1x unglazed earthenware. L 18th C plus
1x nail shank. Not closely datable

2201 1x iron horse shoe, post-medieval

3003 1x iron chain link. Not closely datable

5040 2x Iron object. Not closely dateable. 2x White gldzarthenware 18th C-19th C

5048 1x white glazed ware, 1x brown glazed ware, 1x brglazed external surface, cream

glazed inner

5070 1x brown glazed vessel lid, 1x iron object

Table 1: Summary of artefacts from the site

A small number of heavily corroded indistinct métalobjects were
recovered, including a horseshoe from topsoil diéposm ATT022, a
probable chain link from a natural feature in ATD03n addition metallic
objects were recovered from cont&gd0 and5070 during the strip, map and
record phase, but are equally uninformative. Alltlié material probably
relates to agricultural activity across the sit&siits reclamation during the
later nineteenth century. A small assemblage of-peslieval pottery was
recovered in a few features, but mainly from thpstl in ATT012 and
ATTO15, of which the latter produced several shefimid-seventeenth to
early eighteenth-century date. A small number efds were recovered from
contexts associated with the fill of the post-medieboundary feature in
Area A (fills 5040, 5048 and5070). The pottery from the features contributes
a little towards the chronological phasing of tlutivaty, but as a whole the
material lacks any great significance.

PALAEOENVIRONMENTAL RESULTS

Introduction: all palaeoenvironmental results featured in #astion derive
from the initial evaluation phase of trial trenapnnThis is because no
additional sampling was undertaken during the sirigp and record stage of
the investigation once it was apparent that théufea revealed were either
natural in origin, or had been adequately samplethd the trial trenching.

Previous studies (QUEST 2014) revealed the presefcpeat deposits
overlying gravels and sands and overlain by thiggasits of clays and silts,
at the proposed site of Walney Sub-station. Twoeholes (Fig 2, BH9,
BH10), drilled for the current study, penetratefilildstratigraphic sequence,
confirming the presence of deep peat, at approeiynab.9m bgl. The
sediment sequences are described below, and assass® is made of
potential for palaeoenvironmental work. Evaluattoenches across the site
encountered evidence for palaeochannel deposits, naonolith samples
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3.4.3

3.4.4

3.4.5

3.5
3.5.1

3.5.2

3.5.3

through organic and alluvial deposits from fourntiees have also been
described and appraised for palaeoenvironmentahgat.

Previous palaeoenvironmental work: nearby the Walney Sub-station site,
Heysham Moss occupies a shallow depression on dhthemn side of the
Lune Estuary, on the south-east side of Morecanmde Beysham Moss is
believed to contain peat deposits overlying madeposits comprising silts
and clays (Middleton 1995, 119). A stratigraph@&ngect across relict peat
deposits at Heysham Moss, showed that peats u@5m3deep occur above
clay deposits and limited palynological evidencggasts that the interface
between the clay and peat may date to the late INt@stearly Neolithic
transition (Tooley 1969; Langridge 1969). Buriedapéeposits have also
been recorded at the base of marine deposits teasieof Heysham (Crofts
1992).

Stratigraphic Results: stratigraphic logs Appendix 4 show details of the
sediments encountered in the two boreholes and frmnolith samples
taken from four of the trenches. The borehole dagaetrated 10m of
sediment, whereas the monolith data sampled setsna@nto 1.4m thick. At
the base of the boreholes, coarse gravels and,spratsably representing
glacial deposits, were encountered. Overlying theteky grey silts and
clays up to approximately 1m thick were depositedrpto the onset of
organic sedimentation. The organic sediments, cmgrdry, crumbly peat,
woody in places, were identified interspersed Matyers of siltier material,
and lay at depths between c 6.9 and 8.9m bgl, talb®ing somewhat
compressed. Overlying the peat, a thick depospr@pmately 6m) of silts
and clays, was overlain by sandy clay and topsoil.

The stratigraphic sections sampled by monolith sa@gquence of blue/grey
clays overlain by grey clays with iron stainingcseieded by clearly defined
organic peaty deposits. In one of the trenches, 0%HT the organic deposits
are overlain by stiff dark grey clay. Elsewhere tirganic deposits were
overlain by variably disturbed clay deposits anustul.

INSECTS

Introduction: two samples from peat deposits recovered duriogghnle
sampling (sample BH9a, representing the top andotmotof the peat
deposits), were assessed for their insect contedtpatential to produce
environmental data.

Method: the samples were both small (<150ml). Since theysisted of peat
which can prove difficult to disaggregate, the matewas frozen and
thawed out twice before processing to minimise dgema delicate organic
remains (Vandorpe and Jacomet 2007). After thawthg, samples were
subjected to paraffin flotation to extract inse@mains following the
methods of Kenwardt al (1980).

The paraffin flots were scanned in industrial m&ted spirits (IMS) for the
presence of insects and other invertebrates usihgwegpower binocular
microscope (x10 — x45). The abundance of identéiddeetles (Coleoptera)
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and bugs (Hemiptera) was estimated, the state edepration of remains
recorded, and the potential to provide environmerdata assessed.
Nomenclature for Coleoptera follows Duff (2012).€eTHots are currently
stored in IMS in glass jars.

3.5.4 Reaults of the assessment: BH9a 7.98 — 8m (from base cordhe sample
had a volume of ~100ml and a paraffin flot with @lume of 10ml was
produced. Single individuals of four beetle and baga were represented in
the paraffin flot. Two of the taxa were aquatic thee A few unidentifiable
scraps of insect cuticle were also note@chthebius minimugidentified
from a well-preserved pronotum) is typical of sbedlrather muddy water,
most commonly (but not always) in stagnant watedid® The remaining
taxa were represented by fragmentary scleritesdbald not be identified
closely enough to provide further indications obitat type.

3.5.5 BH9a 6.98-7m (top of peatIhe sample had a volume of ~140ml and a
paraffin flot with a volume of 10ml was producedhsect remains were a
little more common than in the lower deposit bu¢ thaterial was highly
fragmented. Some taxa were represented only byl shatal fragments
which could not be confidently identified beyondnity level (e.g. ground
beetles (Carabidae) and click beetles (Elaterid&e)all, 14 beetle and bug
taxa were probably represented including a hydiopowater beetle, a small
Pterostichus species, Cercyon Dryops Lesteva and two species of
planthoppers (Auchenorhyncha sp)yops andLestevaare suggestive of
wet waterside mud and generally damp, marshy condit

Insecta Arachnida
Hemiptera (true bugs) [?Lygaeidae sp. [oa-p]

Delphacidae spp. [oa-p]

IAuchenorhyncha sp. [oa-p]

Diptera (flies) Diptera sp. puparia

Coleoptera (beetles) |Hydroporinae sp. [0a-w]

Pterostichus sp. [0a]

Carabidae sp(p). indeterminate [ob]
Anacaena sp. [0a-w]

Cercyon sp. [u]

Ochthebius minimus (Fabricius) [oa-w]
Lesteva sp. [oa-d]

Mycetoporinae sp. [u]

Dryops sp. [oa-d]

Elateridae spp. indeterminate [ob]
Coleoptera spp. indeterminate fragments [u]
Insecta spp. indeterminate larval fragments

Acarina sp. (mites)

Table 2: List of insects and other invertebratesrged from the samples during scanning

Identifications should be regarded as provisioNalmenclature for Coleoptera follows Duff
(2012). Ecological codes shown in square bracketas follows: d — damp ground/waterside
taxa, oa — certain outdoor taxa , ob — probabldamrttaxa, p — strongly plant-associated taxa,

w — aquatics, u — uncoded

3.5.6 The insect fauna suggest that the base of the pest have been
characterised by shallow water, muddy palaeoenmisos, possibly
indicative of stagnant water. The upper peat fasunggest possible muddy
wet waterside, marshy conditions. As the samplemdst no further
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3.6
3.6.1

3.6.2

3.6.3

information can be gained from insect remains wittiiem, other than the
results reported here. The remains appear to Ierraiariably preserved
from good to poor, the latter largely because ghhfragmentation although
some sclerites fragments were also seen to beetthibp erosion. No further
work is recommended.

POLLEN

Introduction: previous studies (OA North 2014, QUEST 2014) aeeé the
presence of peat deposits overlying gravels andssand overlain by thick
deposits of clays and silts, at the site of Walselstation. Two boreholes
(Fig. 2, BH9, BH10) penetrated a full stratigrapkeguence, confirming the
presence of deep peat, at approximately 6.9m b Sediment sequence
from one of these boreholes (BH10) was assessquhfgnological potential,
with a focus on the organic rich peat interval. Ieaion trenches ATTO016,
and ATT024 encountered evidence for palaeocharepgits, and monolith
samples through the organic and alluvial deposithése trenches were also
assessed for palynological potential.

Methodology: volumetric samples were taken from twenty fivé-samples
and one tablet containing a known numbekytopodiumspores was added
so that pollen concentrations could be calculatethakmarr 1972). The
samples were prepared using a standard chemice¢guece (method B of
Berglund and Ralska-Jasiewiczowa 1986), using HaIOH, sieving, HF,
and Erdtman’s acetolysis, to remove carbonatesjcaaoids, particles > 170
microns, silicates, and cellulose, respectivelye Shmples were then stained
with safranin, dehydrated in tertiary butyl alcohahd the residues mounted
in 2000cs silicone oil. Slides were examined atagmification of 400x by
ten equally-spaced traverses across at least tdesdo reduce the possible
effects of differential dispersal on the slidesq@&s and Thomas 1967) or at
least until 100 total land pollen grains were cedntPollen identification
was made following the keys of Mooedt al (1991), Faegri and Iversen
(1989), and a small modern reference collectiol@tmomenclature follows
Stace (2010). The preservation of the pollen waschand an assessment
was made of the potential for further analysis.

Background: a stratigraphic transect across relict peat depas Heysham
Moss, showed that peats up to 3.25m deep occureablay deposits and
limited palynological evidence suggests that thterface between the clay
and peat may date to the late Mesolithic / earlplit@c boundary (Tooley
1969). Buried peat deposits have also been recatélde base of marine
deposits to the east of Heysham (Crofts 1992). ¢&rle sea-level changes in
north-west England, between Cumbria and the Merdegye been
documented by Zong (1998) and Zong and Tooley (19989). Marine
transgressions are known from the Morecambe Bag, &rem as early as ¢
8300 BC (Zong and Tooley 1996), and relative seal lsse rapidly around
6870-6510 BC, which may have resulted in deposiitbmarine clays and
silts across the area (Zong and Tooley 1996). [Quitie period ¢ 6510-1500
BC (c cal 7000 — 3500 BP) (late Mesolithic — midBlenze Age), relative
sea-level rose at rates between -8mm per year amanlper year; a rise of
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3.6.4

3.6.5

3.6.6

3.6.7

3.6.8

3.6.9

sea-level at a rate of over 4mm per year may hasgelted in extensive
inundation over the coastal lowlands. Tooley (19@éntified a regressive
sea-level index point from Heysham Moss, datedhto @arly Bronze Age
(2330-3110 cal BC (4190 £ 150 BP; Hv.2920).

Within the context of the Heysham sub-station sedits, following
deglaciation and sea level rise during the earlyottne, represented by
gravels/sands and silts, subsequent depositiomgaina rich silts and peats
(recovered from boreholes BH9 and BH10) may remtedbe initial
development of vegetation as sea levels fell. Tverlging silts and clays
within the borehole deposits may provide evidencpossible phases of sea
level transgression. Due to the thickness of therlging wet silts and clays,
probable caving downhole during coring, resultedhia presence of peat
units separated by silts/clays. It is estimated tinva overall peat thickness in
BH10 is represented by 0.54m. Duplicated cores waken to test the
stratigraphy and to ensure collection of as muctt pe possible.

The organic sediments present within the trenchluatian sites, may
represent peaty deposits from an area where thegesils merged into
estuarine and marine deposits, or may representthaants of hollows or
depressions that became filled with organic sedism@nior to subsequent
inundation by marine, estuarine or freshwater sedisn The lithological
descriptions for the borehole and trench sequesigeavailabléAppendix 5

Radiocarbon dates. in the absence of suitable plant macrofossilspdyo
material was obtained from the deposits from BH@lGich has permitted the
lower organic rich and upper peat sequences toabeddNo suitable plant
macrofossils were present in sediments from tred¢hiT024, so a
humin/humic acid date was obtained from the orgaediments from the
trench site. The radiocarbon dates are presentgddtion 3.1Dbelow:

Assessment Results. the assessment results are presented in the table
accompanying this reportAppendix %. The palynological sample from
Trenches ATT016 (1601b), ATT024 (2401a) and boretd), are initially
described and then interpreted.

Sample 1601b (ATTO16): nine sub-samples from this palaeochannel feature
were assessed for palynological potential, two fimmtext(1603), a blue-
grey clay, three from the overlying grey cl@dy04) and four from the upper
crumbly peaty depos(fi605). Pollen was present in all the sub-samples, with
rich, well preserved pollen assemblages presettiarupper peaty deposits
and generally good assemblages, but mixed presanyatesent in the clays.

Pollen from context¢1603) and (1604): Tree pollen accounts for between
75% and 94% of the assemblage, the dominant taxag beazel-type
(Corylus avellanaype) and oak Quercu3. Pollen of pine Rinug, birch
(Betulg, elm Ulmug and alder Alnug is also present, with sporadic
occurrences of asfirfaxinug at 0.890m and 0.40m (bgl), willov&&lix) and
lime (Tilia) at 1.20m (bgl). Herb pollen is represented bysgea (Poaceae),
sedges (Cyperaceae), pollen of the goosefoot faf@ihenopodiaceae, now
Amaranthaceae (Stace 2010)), sea planilanfago maritimaat 1.20m and
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0.80m (bgl), mugworts Artemisig at 1.20m and 0.40m (bgl) and
docks/sorrels at 1.20m and 0.80m (bgl). Fern sparespresent in low
numbers and include spores of common polypdéglypodium vulgaris
bracken Pteridiun) and monolete ferns (Pteropsida). Freshwater algae
include occurrences éfediastrumHdV-760) andBotryococcugHdV-766).
Fragments, and some complete specimens of dindfiegeysts, of marine
affinity, are present in most of the samples frém bower clay deposit, and
foram test linings are recorded at 1.20m and 1.(8yh). Moderate amounts

of microcharcoal are present.

3.6.10 The four remaining sub-samples from peaty de@6@5) appear to show a
trend from a dominantly grassy palaeoenvironmeri \ass than 50% tree
and shrub cover to alder carr with greater than &&% and shrub cover.
There is evidence for freshwater depositional emritents and also some
evidence for proximity to the sea, based on thesgaree of salt tolerant
plants such as sea lavendem{onium vulgarg at 0.30m (bgl), known to
grow on muddy saltmarshes (Stace 2010).

3.6.11 Arboreal pollen, from the clay lithologie4603, 1604), is probably derived
from regional woodlands. The sparse herb pollefudes taxa that are salt
tolerant, for example, sea plantain, which growscaastal locations and
around salt-marshes (Stace 2010) and pollen ofdlosefoot family, a large
group inclusive of plants such as saltmarsh goo$efGrasses also may
occupy coastal habitats. The best indicators farmaaonditions though, are
the dinoflagellate cysts and foram test liningse(séso WhittakerSection
3.10. Sources of fresh or brackish water may be iefefrom records of the
algal types Botryococcus (HdV-766) and Pediastrum (HdV-760).
Occurrences of these algae in marine deposits sweally interpreted as
indicating transport from freshwater habitats, &tample, rivers (Batten
1996).

3.6.12 The clay lithology and palynomorphs containedhwitit suggest possible
mud-flat palaeoenvironments, open to tidal infllesneceiving local pollen
from adjacent saltmarshes and hinterland pollemfregional woodlands.
The upper, peaty lithology1605) yields abundant pollen of grasses,
suggesting open areas, possibly saltmarsh, thaaapp become encroached
upon by alder carr within the upper 0.20m of sedim@lder carr occurs
commonly on floodplains and in estuarine settingdo@wn 1988).
Microcharcoal particles are particularly commorthe clay lithologies, and
may be derived from woodland hinterland which ha&grb subjected to
burning.

3.6.13 Sample 2401a (ATT024): the deepest sub-samples from this dirdm clay
and mixed clay/peaty deposits2403) and lower 2305), respectively,
yielded low frequencies of tree/shrub pollen, idohg pine, oak, hazel-type,
alder, birch, lime and elm. Also represented ang/ vare herbs including
grasses, pollen of the goosefoot family and daypg-t(Asteraceae, a large
group including plants such as sea aster, ragvamidisdaisies). Fern spores
are present including spores of monolete ferns, neom polypody and
bracken. Dinocyst fragments occur at 0.70m and m,5@ith foram test
linings andPediastrumHdV-760) also recorded at 0.70m.

For the use of Dong Energy and Royal HaskoningDRMHV) © OA North: September 2015



Walney Off-Shore Windfarm Substation, Heysham, asinire, Archaeological Evaluation and Strip, Mapdan

Record

72

3.6.14

3.6.15

3.6.16

3.6.17

A sharp lithological break separates the lower griys from the upper
peaty context4404), which yields a rich pollen assemblage, domindigd
alder, between 0.40m and 0.10m (bgl). Pollen ofehgpe and oak are
commonly recorded, with fluctuating counts for pallof birch and low
numbers of ash, pine, lime, heath&allung, hawthorn Crataegu$ and
willow. Herb pollen is present, but poorly diversemprising predominantly
grass pollen and sedges at 0.40m and 0.30m (bgt)igAtly more diverse
herb pollen assemblage is recorded at 0.20m an@m0(bgl), including
pollen of ribwort plantain Flantago lanceolatp cinquefoils Potentilla
type), pollen of bedstraws (Rubiaceae) and of Hreot family (Apiaceae, a
large group including plants such as sweet cicedg holly and chervils).
Fern spores including polypody ferns and monoletmad are present and
Sphagnunmoss spores occur in small numbers throughout.ddi@arcoal is
most commonly recorded in the deepest sub-sampéssead, at 0.70m (bgl).

The pollen profiles suggest similar palaeoenvirontaleconditions to those
described above for sample 1601b, with developroémossible saltmarsh
or mudflat environments in conte403, receiving pollen from regional
woodlands. The saltmarsh / mudflat envrionmentpeapto be subsequently
encroached upon by alder carr. Pollen from the &thglogies @403) is,
however, quite sparse, although the count for rolwaeocoal is relatively
high. The occurrence of several dinoflagellate sysithin this context,
suggests the area may have been subjected tartidadation, which would
be consistent with a possible saltmarsh environniEme occurrence of the
fungal sporeGelasinospora(HdV-1), in association with high counts for
microcharcoal, suggest burning; the microcharcoay fnave been derived
locally (from burning of saltmarsh plants, for exaen members of the
goosefoot family, the pollen of which is presenthivi an overall low pollen
count) or from regional sources (via freshwatengport). The development
of alder carr (context2404) signals the establishment of freshwater
conditions at the site. This may correspond witallan relative sea-level, or
regression, and a humic acid sample from this corftas been dated to the
early Bronze Age, 1891-1700 cal BC (&extion 3.1

Borehole 10: ten sub-samples were assessed and while pollepneasnt in
all the sub-samples, none yielded a rich assembldgeassessment focused
on sub-samples from silts just beneath the peaat, through the peat, and
into silts overlying the peat at 6.80m (bgl). Theedest sub-sample (9.00m
bgl) is dominated by pollen of sedges. Rare treelshpollen includes
occurrences of hazel-type and pifSphagnummoss spores are present in
abundance. Spores of Carboniferous age are rewonkethe pollen
assemblages.

Within the lower part of the peat deposit, sub-s@s@t depths of 8.90m
(bgl) and 8.80m (bgl) yield poor and reasonablemdages, respectively.
At 8.80m (bgl), tree and shrub pollen dominate gwdlen spectrum, in

particular pollen of hazel-type, which togetherhwliirch and pine and lesser
guantities of willow and elm, account for more tH20P6 of the total land

pollen counted. Pollen of herbs includes commordguoring sedges and
grasses as well as single occurrences of cinqeedmt campionsSflene
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3.6.18

3.6.19

type). Pollen of aquatic plants includes occurrenafelesser bulrushlypha
angustifolig at 8.90m (bgl) and 8.80m (bgl). Sparse pollererdages,
comprising similar taxa to those already describmztur at 8.70m (bgl),
8.60m (bgl) and 8.50m (bgl), and the sub-samplé&s7im (bgl) and 8.60m
(bgl) also contain records for pollen of alder. Blaype, birch, pine, oak,
willow and sedge pollen occur in low overall polleounts in the peat sub-
samples between 7.90m (bgl) and 6.95m (bgl). Withénsilt layer overlying
the peat, at 6.80m (bgl), sparse pollen assemblagesecorded, including
tree/shrub pollen (birch, pine, hazel-type, oakasg pollen and fern spores.
The presence of rare dinoflagellate cysts and pailfethe goosefoot family
is noted also at this depth. Microcharcoal couhtstdiate from moderate to
low through the peat and clay layers.

Low counts for pollen were obtained from the sittpys, silts and peaty
sediments assessed from the core. Pollen countessfthan 100 grains
provide assemblages that are considered insuffigieobust to suggest
possible interpretations. If fern spores and m@eses are included in the
pollen count, then two of the levels assessed mbgwaa partial
interpretation. The deepest sub-sample, at 9.00gh, (pielded a pollen
assemblage rich in sedges @jyhagnummoss spores, suggesting possible
wet, open areas. In waterloggegd basins, sedge psvamay become
sufficiently acid forSphagnunmosses to begin colonisation, as has been
recorded from the North Cumbrian Plain, where suclevent has been dated
to the opening of the Holocene (c. 10,000 — 7800B4bdgkinsonet al
2000). Wood from BH10, at 9.00m (bgl), has produaeddiocarbon date of
8288-8243 cal BC (9055+£30 BP; sBection 3.1}, and supports the pollen
interpretation. In BH10, at 8.80m (bgl) and 7.90vgl) within the peat, the
apparent expansion of hazel-type scrub, althougisgmt in assemblages
with low overall pollen counts, may possibly cdate with similar trends in
pollen profiles described and dated, for examptemf Scaleby Moss in
Cumbria, to 8425-7576 cal BC (9009+194 BP; Q-16Wjalker 1966,
Hodgkinsonet al 2000). A radiocarbon date, obtained from sapwoothfr
the upper peat in BH10, of 8186-7738 cal BC (873XRP; seeSection
3.11), would agree broadly with this interpretation. 8i880m (bgl), the
proximity of marine influence is noted from the ooence of dinoflagellate
cysts and pollen of the goosefoot family, possibliggesting a return to
saltmarsh conditions, but the pollen counts aredaoto provide more than
a hint of such conditions.

Discussion and Conclusion: the deep sequence assessed for pollen, from
BH10, suggests that initial organic sedimentatiematoped during the early
Holocene, 8288-8243 cal BC (905530 BP; GU36144ERBU-57521). The
limited recovery of palynomorphs suggests develapnoé possible sedge
swamps, which later became colonised by hazel-sgrab. Radiocarbon
data from the upper part of the peat deposit inptiesent study, suggest that
deposition of clays and silts (probably represeninmarine transgression)
occurred at this site, sometime after 8165-7738 B@l (8798+29 BP;
GU36143, SUERC-57520). There is published data frihva greater
Morecambe Bay area for sea level rises from ¢ 836910 cal BC, with a
rapid rise in sea level between 6870-6510 cal B&h¢Zand Tooley 1996).
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3.6.20 The potential palaeochannel and ditch sequenceessess for pollen

3.6.21

3.7

3.7.1

3.7.2

3.7.3

(ATTO16, ATTO024show similar trends in palaeoenvironmental dataach
other, from saltmarsh or possible mudflat habitatsfreshwater habitats
dominated by alder carr, represented in the stegilyy as a shift from
deposition of silts and clays to one of organicas#s. A radiocarbon date
obtained from organic deposits from the base of diteh in ATT024
suggests the wetland habitats were developed dtinmgearly Bronze Age
(1891-1700 cal BC (3488+28 BP, GU36145, SUERC-5)752fhough a
note of caution should be appended given the ptedabel of disturbance
associated with these deposits. However, this decaell with a previous
early Bronze Age date for sea level regression fitegysham Moss (Tooley
1987, Zong and Tooley, 1996).

The pollen data from BH10 suggest a palaeoenvirotaheecord beginning
as early as the opening of the Holocene, followdegosition of sands and
gravels as deglaciation progressed. An early Holeawganic silt and peat
deposit suggests a probable drop in sea levelltiresun development of
sedge swamps and subsequent hazel-type scrubgasicmisedimentation
accumulated, beginning around 8288-8243 cal BC5986 BP; GU36144,
SUERC-57521). This wetland palaeoenvironment wassgressed by the
sea at some point after 8165-7738 cal BC (8798:#R29®J36143, SUERC-
57520). Marine and brackish conditions appear teehaersisted for some
time, with evidence for the establishment of furtivetland habitats during
the early Bronze Age, based on palynomorph assgeblaresent in the
possible palaeochannel deposA3 1016),and sediments re-deposited in the
post-medieval ditclfATT024.

SOILS

Introduction: two monoliths and five borehole cores, all fronor&ole
BH10, were assessed in order to more securelytsitiie stratigraphic
sequence at Heysham within its wider geologicaktgamental setting.

Methods and approach: the sedimentary micromorphology of the samples
were briefly described and assessed employing Ibackd Soil Survey of
England and Wales information (Jangs al, 1983) and standard methods
(Goldberg and Macphail, 2006; Hodgson, 1997). A bem of
soil/geoarchaeological themes were tentatively geised during the
monolith assessment to support a possible postratioa study programme.
These are:

* Minerogenic and organic intertidal soil-sedimentwaulation associated
with fluctuating and steadily rising Holocene sewaels, and:

» Coastal/intertidal land use and management.

Results: the PDA is mapped as having a Humic alluvial gleyl sover
formed in marine alluvium (Downholland 2 soil agstion; Jarviset al,
1983); also present locally are typical sand paraizinas formed on dune
sands and marine shingle, which may also be reldgwathe borehole study.
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3.7.4

3.7.5

3.7.6

3.7.7

The Downholland soil differs from others formed nmarine alluvium by
having a humose or peaty topsoil, and their localias been associated with
“riverine backswamps, minor valley bottoms and ferrtake beds” (Avery,
1990, 310-311). They often have a silty clay loaairgsize.

Section 1601, trench ATTO016, Monolith 1601b: examination of the
sediments indicate an essentially natural intdrtdastal marsh soil formed
in marine alluvium. It shows soil formation/sedineipening due to modern
drainage and influence of freshwater from inlandrses, generally accepted
as evidence for water levels managed by “ditchespamps” (Jarviet al,
1983). There is also evidence of strong humificgtiassociated with root
concentrations.

Section 2402, Monolith 2401b; both the section drawing and the monolith
itself suggest that this feature is unlikely simpdybe a natural channel fill
formed by dendritic drainage etc, of the salt maiklonly because of the
concentrations of fine and coarse charred organittem present. Such
charred material may be indicative of activity asated with the
management of salt marsh vegetation by fire, fangxde, coastal marsh
grazing. This burned material may also record ottzastal activities; salt
making produces much burned fuel although only \v@nall quantities of
possible burned mineral material were seen. Lasattynal management in
coastal marsh areas are recorded from prehistonoaddern times with, for
example, probable cattle trampled stock routesost Age Goldcliff (Bellet
al., 2000; Wilkinson and Murphy, 1995; Wilkinsat al, 2012); and the
local vegetation may have been managed by fire.

Borehole 10: exact recording of stratigraphic depths was ditfi due to
compression and consequent sample loss (M. Rutderfers comn).
Nevertheless, the cores seem to be recording argamid minerogenic
sedimentation influenced by a fluctuating, but dilgarising sea levels/base
levels. No obvious weathered surfaces were idedtifvith onset of peat
formation, but these peats likely record stasisages of waterlogging and
organic matter accumulation, possibly with baseslldluctuations causing
contemporary humification (as in recent coastatgeBoumaet al, 1990;
Dinc et al, 1976), before rising sea level and/or landmagsabsion led to
renewed marine alluviation. Such marine alluviunatpenterfaces could
yield information, along with palynology, on codséamvironmental change
through time.

Conclusion: the results of the sedimentary assessment braamfifirm the
general results of the other palaeoenvironmemakliof enquiry, indicating
deposition of marine alluvium within a probable tsarsh environment
subject to episodic marine inundation as the resuftuctuating sea levels.
This appears to be interspersed with periods ative stasis resulting in the
formation of freshwater marshland environments aqmanied by peat
formation.
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3.8 PLANT REMAINS AND CHARCOAL

3.8.1 Introduction: eighteen bulk samples taken during the excavati@ne
processed for the assessment of palaeoenvironnrentains. Samples were
taken from ten putative and relatively shallow ggliditches %03, 1001,
1303, 1505, 2004, 2006, 2010, 2105, 3209, 4107), six putative pits or
postholes 1104, 1921, 2001, 2704, 3211, 4402), and two palaeochannels,
cuts 2903 and 3106; the latter reaching depths of up to 1.5m in @adée
purpose of the assessment was to check for thevalof palaeobotanical
material, such as charred and waterlogged plardireanwood, and charcoal,
in order to provide information on the local envingent and associated land
use. Palaeobotanical information from all pericglstill poorly documented
in the Lancashire area (see Hall and Huntley 260Qihtley 2010), which
means that the recovery and assessment of anyisigrypalaeobotanical
material from the site is of high priority.

3.8.2 Quantification: eighteen palaeoenvironmental samples were takengdine
excavations, each bulk sample comprising a miniroéid0 litres, or, if less,
the entirety of the deposits, in order to complyhwaccepted professional
guidelines (Campbeéit al 2011).

3.8.3 Methodology: as part of the assessment, 10 to 30 litres of saniple were
processed using hand flotation, where the flotsewmmllected on a 250um
mesh, and air-dried if no waterlogged remains wemparent. Any
waterlogged or charred organic material still redi in the residue was also
extracted and kept with the flot. Each flot wasrakeed using a binocular
microscope during which any surviving charred plaetains (cpr) and
waterlogged plant remains (wpr) were quantifiedwas other material such
as charcoal, coal, heat affected vesicular matémalm), bone, mortar, and
ceramic building material (cbm). Preliminary seadffidentifications were
made with the aid of standard texts (Capparal 2006, Stace 2010) and a
reference collection. The presence of modern cangams, such as roots,
insect eggs and modern seeds was also noted. Maters quantified on a
scale of + to ++++ where + is rare (one to fivan#d; ++ is frequent (less
than 50 items); +++ is common (51-100 items); ard+ is abundant
(greater than 100 items).

3.8.4 The diversity and type of charcoal was also reabrdend if warranted, a
number of fragments from the charcoal-rich samplege radially split for
preliminary identification. Identifications were mhewith the aid of standard
texts (Schweingruber 1990, Hather 2000) and a srefdrence collection.
The suitability of any of the plant remains or awal for providing
radiocarbon dating material was also assessed.

3.8.5 Assessment Results: the results of the palaeobotanical assessment are
summarised inAppendix 7 Although many of the features contained
waterlogged deposits, including peaty organic nmtervery little
identifiable waterlogged seeds or wood were preser@iven that the tops
of many of the features were also relatively nearrmodern ground surface,
containing abundant modern roots, many of the Wwagged seeds that were
recovered, such as fat-herChgnopodium albujn blackberry Rubus
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3.8.6

3.8.7

3.8.8

3.8.9

3.9
3.9.1

3.9.2

fruticosug, hemp-agrimony Eupatorium cannabinun sedges Garex sp)
and rushesJuncussp) may originate from present day or recent \sdget.
All of these taxa can grow in damp conditions amdrough/open ground,
typical of the area today.

Plant remains preserved through charring were decbin three of the
features, and included rare to common grass (Peastam and stem base
fragments in putative gully ditch03, putative palaeochann&903, and
putative pit4402. The putative palaeochann&903) was the only feature
containing cereal remains in the form of a singé @venasp) grain and a
culm node. This same feature also contained ragsglcalcined bone, and
abundant havm (heat affected vesicular materidi)chvis likely to represent
discarded refuse.

Charcoal was the most commonly recorded palaeaammiental material,
being recovered from 10 of the 18 bulk samples.r@e was particularly
abundant in putative gully/ditch503, putative pit 1921, putative
palaeochanne?903, putative gully/ditch recu#107, and putative pigd402.
Provisional identifications of a number of the krg>2mm, fragments
indicates that the charcoal primarily consists @k dQuercus sp) and
alder/hazel Alnus glutinosa/Corylus avellaha

Discussion: although many of the negative features excavatetValney

were obviously waterlogged in nature, the genesalcly of plant remains
preserved through waterlogging, and the presenchigifly decomposed
wood suggests that the deposits have been subjéotsdme degree of
drying out. Indeed, the extensive network of lanairts currently at the site
may have facilitated this process. Charred plamaias were similarly
scarce, however charcoal was commonly recordedhén features. The
charred plant remains and charcoal from the sitkedy to represent burnt
vegetation and/or the waste from nearby activity.

Conclusion: given the limited nature of the palaeoenvironmieatadence
from the site, further work would add very little the existing data provided
by the assessment.

DiATOM ANALYSIS

I ntroduction: thirty-one sediment sub-samples from the sit&/atney sub-
station, Heysham, were prepared and assessedatontdi. The samples for
diatom evaluation were taken from three sedimemeeces. The purpose of
carrying out the diatom assessment was to teshépresence or absence of
diatoms and the potential of the sediments forhirtanalysis. The diatom
assessment of each sample takes into account thbemns of diatoms, the
state of preservation of the assemblages, speiesidy and diatom species
environmental preferences.

The first batch of sixteen samples were taken ftarm monoliths, 1601b
from the palaeochannel in trengklf'TO16 and 240la from the putative
palaeochannel/ditch in tren@il'T024 The second batch of fifteen samples
derives from a borehole (BH10). They were takengisi terrier-type rig; the
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aim being to recover deposits associated with & lpgar occurring ¢ 7m
(bgl) (Mairead Rutherford pers. comm.). Of partauinterest in the diatom
assessment is the salinity regime indicated by dia@om assemblages.
Radiocarbon ages for the borehole and trench femtare discussed in
Section 3.11
3.9.3 Methodology: diatom preparation followed standard techniquBzgtarbeest
al. 2001). Two coverslips were made from each sampdefiaed in Naphrax
for diatom microscopy. A large area of the covesslon each slide was
scanned for diatoms at magnifications of x400 ad®00 under phase
contrast illumination.
3.9.4 Diatom floras and taxonomic publications were cdtieslto assist with
diatom identification; these include Hendey (196d)erff & Huls (1957-
1974), Hartley et al. (1996), Krammer & Lange-Bkrtg1986-1991) and
Witkowski et al. (2000). Diatom species' salinity preferences acdicated
using the halobian groups of Hustedt (1953, 1999),lthese salinity groups
are summarised as follows:
* Polyhalobian: >30 g I-1;
* Mesohalobian: 0.2-30 g I-1;
» Oligohalobian - Halophilous: optimum in slightlyawkish water;
* Oligohalobian - Indifferent: optimum in freshwatéut tolerant of
slightly brackish water;
» Halophobous: exclusively freshwater;
» Unknown: taxa of unknown salinity preference.
3.9.5 Reaultsand Discussion: the results of the diatom evaluation are sumradris
in Table 3 and diatom species data for each saamplpresented iAppendix
8.
Diatom Diatomg Diatom Quality of Preservation | Diversity | Assemblage type Potdial for
Sample Numbers % count
No.
D1 + ex low ex poor v low mar fw none
D2 + low poor mod bk mar mod
D3 + low poor low mar bk some
D4 + v low Vv poor low mar bk some
D5 + mod poor to mod low mar bk some
D6 + mod poor to mod mod mar bk some
D7 + mod poor to mod mod mar bk some
D8 + ex low Vv poor low mar hal fw none
D9 + high mod mod fw halophobe mod
D10 + low poor mod fw aero low
D11 + v low poor low fw aero v low
D12 + ex low Vv poor low fw aero none
D13 + v low VvV poor low bk none
D14 + ex low vV poor v low bk none
D15 + ex low vV poor v low mar bk aero none
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Diatom Diatomg Diatom Quality of Preservation | Diversity | Assemblage type Potdial for
Sample Numbers % count
No.

D16 + ex low ex poor ex low mar none
D17 + ex low poor low mar bk fw none
D18 + ex low ex poor v low mar bk none
D19 - - - - - none
D20 + ex low vV poor v low bk mar none
D21 + ex low vV poor v low bk mar none
D22 - - - - - none
D23 + ex low vV poor v low bk none
D24 + ex low vV poor v low bk mar none
D25 + ex low vV poor v low bk mar none
D26 + ex low vV poor v low mar bk none
D27 + ex low vV poor v low bk mar none
D28 + ex low vV poor v low bk mar none
D29 + ex low vV poor v low bk mar none
D30 + ex low vV poor v low bk mar none
D31 + ex low vV poor v low bk mar none

3.9.6

3.9.7

3.9.8

Table 3. Summary of diatom evaluation reslts foystam (+ present; - absent; mod =

moderate; ex = extremely; bk = brackish; mar = negrfw = freshwater; aero = aerophilous;

hal = halophilous)

Monolith 1601b (samples D1-D7): diatoms are present in all seven samples
assessed from the Monolith 1601b sequence, takem lietween 0.30m and
1.20 m (bgl). The number of diatoms (Table 3) \afiem, low or very low
in the top part of the sequence to moderately highthe bottom three
samples. The quality of diatom valve preservat®mlso poor or very poor
in the top four samples whilst diatom preservati@ries from poor to
moderate in all three of the bottom samples. Spedieersity varies from
low to moderately high, except in the top samplerght is very low. There
is some potential for diatom counting in samplest®@®7 and moderately
good potential for percentage analysis of sampleHRRvever, as a result of
the poor quality of diatom preservation, the tomgke D1 has no potential
for further diatom analysis.

All seven samples from Monolith 1601b show the uefice of marine
conditions. Samples D3 to D7 are dominated by neaaind brackish water
taxa. Sample D2 has a greater number of benthacklsh water diatoms;
and in the top sample, although poorly preserveth freshwater and marine
diatoms are present.

The diatom assemblages of samples D7 to D3 haaévedly high numbers
of marine diatoms. In particular the planktonic st@h speciesParalia
sulcata is abundant, but in addition polyhalobous diatosisch as
Cymatosira belgica, Podosira stelligera, Rhaphorsgip. andActinoptychus
undulatus are present or common in these samples. In additio
mesohalobous, brackish-marine diatoms such asethiilc diatormNitzschia
navicularis which is typical of mudflat and tidal creek halst, are common
or present in four of these samples. Other mesbbakor mesohalobous to
halophilous diatoms includeBacillaria paradoxa, Diploneis aestuari,
Navicula peregrina, Nitzschia hungarica, NitzsclegidensisandNitzschia
tryblionella. The planktonic brackish water diato@yclotella striata is
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3.9.9

3.9.10

3.9.11

3.9.12

3.9.13

3.9.14

3.9.15

present in three samples. Freshwater and halopghittatoms are almost
completely absent from this section of the sequence

In sample D2 at 0.35m depth (bdtaralia sulcataremains common along
with other polyhalobous taxa such &ymatosira belgica, Podosira
stelligera, Rhaphoneis surirelland Actinoptychus undulatugdowever, the
benthic, mud-surface epipelon becomes more commnrombondant; in
particular Navicula peregrinaand Nitzschia navicularis Other benthic,
brackish water diatoms in this sample Selipleura tumidaandDiploneis
interrupta

The quality of preservation is very poor and thembar of diatoms is
extremely low in the top sample D1. However, pogmgserved valve
fragments of the marine speciBsralia sulcataand Podosira stelligera
along with the freshwater taxaomphonema angustatuamd Pinnularia cf.
major (a desiccation tolerant species) were identifiethis sample.

Monolith 2401 A (samples D8-D16): nine samples from Monolith 2401a
were assessed for diatoms. With the exception wipka D9 from 0.20m
depth (bgl), the number of diatoms in the sampéeges from extremely low
to low. The quality of diatom preservation is afgmr or very poor in all but
sample D9. Diatom species diversity is low or veyy in seven of these
samples. There are greater numbers of diatom tegsamples D9 and D10.

The diatom assessment shows that there are chianiipessalinity conditions
and tidal influence during the period representgdttie Monolith 2410a
sequence. One sample (D9) has moderate potentiglefeentage diatom
analysis. Samples D10 and D11 respectively havealmvwery low potential
for further diatom analysis; whilst six samples (B&d D12-D16) have no
further potential for diatom analysis.

The bottom two samples D16 and D15 (0.90m and 0.86pth bgl) have
poorly preserved diatom assemblages which incladentarine planktonic
species Podosira stelligera Benthic mesohalobous diatom$itgschia
navicularis and Diploneis didym# are also present in D15 along with a
fragment of Pinnularia cf. borealis an aerophilous (semi-terrestrial)
freshwater diatom.

The mesohalobous benthic speciBltzschia navicularisis relatively
common in samples D14 and D13, along wibliploneis didymaand
Diploneis interruptain D13. These benthic brackish-marine taxa areveler
from shallow water tidal habitats such as mud-flats

Samples D12 to D10 (0.50m to 0.30m depth bgl) hfreshwater and
freshwater aerophilous diatom assemblages with alghplobous diatoms
present and only traces of mesohalobous te&gnddra pulchellaand

Cyclotella striatg. The oligohalobous indifferent, freshwater, dmat
include Gomphonema parvulum, Achnanthes hungarasad Pinnularia

viridis. The aerophilous diatofinnularia borealisis common or present in
D10 and D11.
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3.9.16

3.9.17

3.9.18

3.9.19

3.9.20

3.9.21

3.9.22

Sample D9 contains high numbers of halophobous tlaabare associated
with acidic, nutrient-poor freshwater habitats, Btample peatland pools.
Marine diatoms are absent and the only mesohalobd@atem present is
Synedra pulchellawhich can also be found in non-marine waters ighh
conductivity. The halophobous taxa are represertigd Eunotia spp.
including Eunotia pectinalisvar. minor, Eunotia curvata, Eunotia naegelii
andEunotia tenellaThese are non-planktonic, shallow water diatoms.

Sample D8 has a very poorly-preserved, mixed diassemblage including
marine Podosira stelligerg halophilous/aerophilousNévicula cinctd and
freshwater [Erustulia vulgarig diatoms.

Some caution must be exercised in the assessmémg ofsults from sample
2401a, as the radiocarbon evidence deriving froenbésal fill of this post-
medieval ditched feature is associated with a Bzohge date and, therefore,
is obviously redeposited.

BH10 (Samples D17-D31): diatoms are present in thirteen of the fifteen
samples assessed from BH10. The diatom assembtagesery poorly
preserved throughout the sequence, with extrenoglynumbers of diatoms
in each sample and very low diatom species diyerdlone of the diatom
samples in BH10 has further potential for diatonalgsis, however, the
diatom assemblages of these samples are neveghiefesmative and the
diatom assemblages present reflect tidal, bracashmarine conditions.

Diatoms are absent from samples D19 and D22, baripkes taken from
peat. The diatom assessment does not show anyctiaeages in the diatom
assemblages through the BH10 sequence. All of il®rdaceous samples
contain polyhalobous, planktonic diatoms, notallgralia sulcata and
Podosira stelligera Benthic, mesohalobous diatoms such Niszschia
navicularis, Caloneis westii, Diploneis interruptaDiploneis didyma,
Nitzschia punctatandDiploneis smithiiindicate shallow water, mud or sand
surface habitats. Halophilous and freshwater diatane absent except for
the halophobous speci€Babellaria flocculosain D17 (at 9.5m depth bgl)
which is likely to be an allochthonous componenthef diatom assemblage.

The poor preservation or absence of diatom remaitisis sequence can be
attributed to taphonomic processes (Flower 1993/eRyet al. 2001). This

may be the result of diatom silica dissolution &nelakage caused by factors
such as extremes of sediment alkalinity or acidity under-saturation of

sediment pore water with dissolved silica, cyclépmlonged drying and

rehydration, or physical damage to diatom valvesnfrabrasion or wave

action.

Conclusions. diatoms were assessed from thirty-one samplesntdiom

three sediment sequences from the Heysham sitéhelrMonolith 1601b

sequence diatoms are present in all seven sampllessame or moderate
potential for diatom analysis of six of these sasplCoastal marine or
brackish-marine diatoms that reflect tidal influenare present throughout
the sediment sequence. Open water, planktonic matiatoms are most
common in the bottom five samples. Benthic, brdekmarine diatoms, that
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are associated with mudflats or tidal creeks areersommon in sample D2
at 0.35m depth (bgl). However, diatoms from botlbitsds are present
throughout the sequence. A very poorly-preservedtoth assemblage
occuring at 0.30m depth (bgl) has a mixed maring feshwater diatom
taxa.

3.9.23 In the Monolith 2401a sediment sequence diatomspegsent in all nine
samples. However, only one sample (D9) has modepatential for
percentage diatom analysis. Samples D10 and Dpé&ctegely have low and
very low potential for further diatom analysis. Siamples (D8 and D12-
D16) have no further potential for diatom analyJike diatom assessment
indicates that there is variation in salinity cdmhis and tidal influence
through the sequence. Marine planktonic diatomspagsent in the bottom
two samples. In samples D15 to D13 (0.80m to O.6@mth bgl) brackish
water benthic diatoms are more common. Samples tD1210 (0.50m to
0.30m depth bgl) have freshwater and freshwateophdous diatom
assemblages with no polyhalobous diatoms presedt aaly traces of
mesohalobous taxa. Sample D9 (0.20m depth bgl) amimhted by
halophobous taxa that are associated with aciditjemt-poor freshwater
habitats, for example peatland pools. The top sarD@ has a very poorly-
preserved diatom assemblage from a mixture of &bit

3.9.24 Diatoms are present in thirteen of the fifteen dasiassessed from BH10.
The diatom assemblages are very poorly preservedghout the sequence.
There are extremely low numbers of diatoms and V@ny diatom species
diversity throughout and, therefore, none of thetain samples have further
potential for diatom analysis. The diatom assenddagssessed nevertheless
indicate tidal, brackish and marine conditions. Afl the diatomaceous
samples contain polyhalobous, planktonic diatomspd abenthic,
mesohalobous diatoms indicate shallow water, mushod surface habitats.
Halophilous and freshwater diatom assemblages &asena The poor
preservation or absence of diatom remains in #gagisnce can be attributed
to taphonomic processes that have resulted in rdiatalve breakage and
silica dissolution.

3.10 ForAM ANALYSIS

3.10.1 Introduction: a total of 31 samples were assessed for the presande
diversity of Foraminifera (forams) as an indicatdrenvironmental context
and potential sequences of change.

3.10.2 Two samples, 1601b from the palaeochannel in tré\ICRO16 and sample
2401a from the putative ditch in trench ATT024,lgieg a total of seven
and nine sub-samples respectively. In additionpr@tmole (BH10) was sunk
to a depth of 10m below ground level (bgl) and getesl a total of fifteen
sub-samples. These are summarised in Table 4 acgda weight, context
and depth.
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Sample 1601b Sample 2401a Bore Hole 10

Depth (bgl) Weight (g) Depth (bgl) Weight (g) Depth (bgl) Weight (g)
processed processed processed

0.27-0.30m 10g 0.08-0.10m 20g 1.50m 70g

0.37-0.40cm 409 0.18-0.20m 25¢g 2.50m 759

0.47-0.50m 409 0.25-0.27m 409 3.50m 45¢g

0.57-0.60m 409 0.55-0.57m 509 4.50m 50g

0.77-0.80m 50g 0.65-0.67m 50g 5.50m 45¢g

0.97-1m 25¢g 0.73-0.75m 50g 6.50m 409

1.17-1.20m 25¢g 0.78-0.80m 45¢g 6.80m 35¢g

- - 0.87-0.90m 50g 6.95m 10g

- - - - 7.48-7.50m 55¢g

7.90m 59

- - - - 8.48-8.50m 45¢g

- - - - 8.60m 10g

- - - - 8.80m 10g

- - - - 9m 45¢g

- - - - 9.48-9.50m 409

Table 4. Summary by volume, context and depth eftib-samples assessed for foram
analysis

3.10.3 Methodology: the samples were broken up by hand into smadigsieput in
ceramic bowls and thoroughly dried in an oven. Aakramount of sodium
carbonate was subsequently added to each (to &élpve the clay fraction)
and hot water poured over them. They were leftaaks Good breakdown
was achieved by washing through a 75 micron sieik hand-hot water.
Each residue was then decanted back into a bowtednched to the oven to
dry. Samples were stored in labelled plastic bags analysed by placing
each sample into a nest of sieves and examining eathe fractions on a

3.10.4

3.10.5

3.10.6

tray under a binocular microscope. The faunas weted and representative
microfossils picked out and put into 3” x 1” slidies archive purposes. The
results of the semi-quantitative analysis are showhigures 1-3. “Organic
remains” are also shown on these figures, but pneaence/absence basis
only.

Results: the results of the microfaunal assessment arensuised in Figures
1-3. In the uppermost table are listed the “organgnains” on a
presence/absence basis while in the two tablesvtaie the foraminifera and
ostracods encountered, indicated semi-quantitively.

Sample 1601b: the results of the microfaunal assessment fer shimple are
summarised ippendix 1(plant debris and seeds were elements of charcoal
or burnt vegetation, probably the latter, and tliam natural fire. Cladocera
(water-fleas) and their egg cases (ephippia) odoutwo of the upper
samples. Iron mineral and/or iron tubes are préasethie interval 0.57-0.80m
and are said (by Candyn Ashton et al, 2005) to be associated with
weathering or near-surface groundwaters, formear po the onset of fully
terrestrial conditions, or pedogenic activity.

Overall the ecological developmental sequence &nme 1601b is quite
clear Appendix 19 The lower five samples from the interval 0.235m

blg (+3.63m — +2.90m O.D.) contain brackish foraifera, the lowest two
samples, in addition, also contain brackish osttacdhe colour coding in
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3.10.7

3.10.8

3.10.9

Appendix 10llustrates their ecological signature, this begigen in more

detail, species by species, in Appendix 9. Inialhere is a brackish mudflat
(indicating the presence of a tidal channel) whig@tomes silted up and
gives way ultimately to saltmarsh. After this theraminifera die out

completely and it must be assumed that the siteorbes a freshwater
wetland, ending with waterlogging and subsequeat fsgmation.

Sample 2401a: the findings of the microfaunal assessment fr $hmple are
shown in Appendix 10 Again the environmental reconstruction indicates
brackish saltmarsh occurred in the lower part ef sledimentary sequence
covering the interval 0.65-0.90m bgl (+3.41m - 630 O.D.), with
freshwater wetland above. Here, the brackish componcomprises
exclusively agglutinating foraminifera of mid-higlaltmarsh; on the
evidence of a total lack of calcareous foraminiferaostracods and, unlike
ATTO16, there is no mudflat present here whatsodvevould thus appear
that ATTO024 lies at the fringes of tidal access.

There is then a change between 0.47-0.55m bgl $#8.5+3.41m O.D.), at
almost an identical depth (bgl) to that recordedrench ATTO016, which
witnesses a relatively sudden end to foraminifer@sgnce (colour-coded
turquoise). The sample from 0.45-0.47m (bgl) is posed of peat and
probably indicates a total severance of tidal axcés be succeeded by
(freshwater) waterlogging. The occurrence Glypris ophtalmica a
freshwater ostracod which will survive in the mdtospitable of places, as
well as cladocera, serve to reinforce that thisasv a totally freshwater
environment.

Assessment of the microfauna represented in tmgpleamust be tempered
by the fact that the peat deposits, dated to tlen&r Age $ection 3.1},
occur in the base of a post-medieval feature, aedttzerefore displaced.
However, they seem to confirm the sequence idedtifn earlier features of
marine inundation of the area and the presencesafltenarsh environment
followed by a severance of marine influence andstitessequent development
of freshwater marshland accompanied by peat foonati

3.10.10 Borehole 10: the borehole penetrated some 9.50m of sedimawn(do -

5.20m 0O.D.), and the results of the microfaunaveyrare summarised in
Appendix 10If the results from the two trenches describedvabshowed a
relatively simple sedimentary sequence indicativie saltmarsh below
freshwater wetland (with peats), here the pictsrenuch more complicated
with brackish saltmarsh and tidal mudflats, interspd at several intervals
between 6.95m bgl (-2.65m O.D.) and 8.80m bgl @#50.D.) by peats.
These latter deposits, albeit on mainly negativelence, would indicate
periods of (freshwater) waterlogging. If this i€ tbase, then the mechanism
for this curiously oscillating environmental ocaemce must be sought.

3.10.11 The brackish foraminifera seen Appendix 10always have low diversity,

but often occur in very large numbers. They congpregglutinating
foraminifera (colour-coded turquoise) of mid-higlaltsarsh (they are
herbivores and detrivoredadammina macrescena particular living on
decaying vegetation) and calcareous foraminifex@o(o-coded grey) of
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tidal mudflats and low-mid saltmarshppendix 9gives more information on
the individual species. Brackish ostracods, in @sttto the foraminifera, are
very rare and perhaps the result of some decaltiic, as ostracod
carapaces and valves are much more prone to nshie foraminiferal test.

3.10.12 The lowest sample submitted (at 9.48-9.50m bghdt8/-5.20m O.D.) is a
sand/fine gravel, the sedimentary grains, it agpeeoming from a glacial
till. Nevertheless, tidal access is apparent alithassh is already established
(Appendix 1D The sequence is subject to three distinct brebhksacterised
by peat formation, with mid-high saltmarsh corah8 and associated
mudflats continuing almost to the top of the segeen until 2.60m bgl
(+1.80m O.D.) to be precise, after which the fisalmple contains only
agglutinating foraminifera (yet in superabundanmbers). The sediments
are indeed all silts/clays.

3.10.13 A palynological analysis and examination of the rogaants and seeds can
only add to the reconstruction presented here, @b ag providing much
further useful information on the changing envir@mn Obtaining an age
framework to the sediments, through radiocarboimgais also absolutely
vital — potentially enabling a comparison to be magdainst recognised sea-
level changes in the area and give an idea of gogrgphical changes that
must have taken place.

3.11 RADIOCARBON DATING

3.11.1 In the absence of suitable plant macrofossils, waodterial was obtained
from the deposits from BH10, which has permitted kbwer organic rich
and upper peat sequences to be dated. No suitkrie mpacrofossils were
present in sediments from trench ATT024, so a hilmmic acid date was
obtained from the organic sediments from the tresith The radiocarbon
dates are presented in Table 5 below:

SUERC | GU Sample Depths (m) | Calibrated age| Date (BP) | Period

reference| lab code (BC)

57521 36144 BH10, wood 9.0 8297-8243 9055+3pD Early M#soli
57520 36143 BH10, sapwood 7.9 8165-7738 8798+29 Earlyohbz
57522 36145 2401A, humic acid  0.32-0.33 1891-1700 3488+2 Early Bronze Age
57523 36146 2401A, humin 0.32-0.33 1941-1763 3529+29  yHmdnze Age

Table 5: Radiocarbon dates for the Walney substaki@ysham

3.11.2 The results obtained from BH10 are relatively seaurd indicate a period of
peat formation some time during the Mesolithic périsubsequent to
deglaciation. This is in turn followed by a sequeraf marine alluvial
deposits that probably derive from marine inundatd the area associated
with rising sea levels.

3.11.3 The radiocarbon dates deriving from sample 240latnibe treated as
deriving from re-deposited material within a muekel feature. The Bronze
Age date they encapsulate does not, therefore, tatdeature, but, with
some reservation given the reworked nature of theenal, may generally
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indicate a period of peat formation and the develept of a freshwater
marshland environment during this period.

3.12 PALAEOENVIRONMENTAL OVERVIEW

3.12.1 In total, 31 environmental samples were taken, ehesmprised 18 bulk
samples from 18 trenches. Two monolith samples lwiepresent the fills of
a palaeochannel (ATT016) and a further potentiédgmechannel/disturbance
feature (ATT024), were sub-sampled for palaeoenvirental assessment.
Boreholes from two locations penetrated 10m ofreedt and sub-samples
were selected from BH10 for assessment. The pgetsdefrom BH10 was
scanned for suitable plant macrofossils for radioca dating. The number
of bulk and monolith samples taken, and the varipakeoenvironmental
proxies assessed from them, is shown in Table ®p&s with potential for
analysis are summarised in Table 7.

Number of Number of sub- Sample type

samples assessed samples assessed
Microfauna (Foraminifera/ 3 31 Monolith and borehole BH1
Ostracoda)
Diatoms 3 31 Monolith and borehole BH1
Pollen 3 25 Monolith and borehole BH1
Insect 1 2 Borehole BH9
Plant macrofossils 18 18 (bulk) Bulk
Soil micro-morphology 3 7 Monolith and borehole

Table 6: Quantification of environmental samplesessed from Walney sub-station,
Heysham

3.12.2 Microfauna: the foraminiferal and ostracod fauna from the pathannel in
trench ATTO16 are indicative of a brackish mudftatsociated with the
presence of a tidal chann@603), which becomes silted up, and develops
into a saltmarsl1604). The establishment of a freshwater wetlét@D5) is
inferred from the absence of foraminifera and bisitkvater ostracods. From
putative palaeochannel ATT024, the microfaunal enat is for a brackish
saltmarsh (2403), developing into a freshwater peé2404) containing
freshwater ostracods. The deep borehole, BH10,radecmicrofauna that
suggest the inception of saltmarsh (with tidal asteat the base of the
borehole, followed by a wetland sequence, ultingataterlain by a thick
sequence of silts and clays of mid-high saltmarglagoenvironments and
associated mudflats.

3.12.3 Diatoms. coastal marine or brackish-marine diatoms thatecefltidal
influence are present throughout the sediment seguie the palaeochannel
identified in trench ATT016. A poorly-preserved tisn assemblage within
the upper context(1605) has a mixed marine and freshwater diatom
assemblage. Diatom assessment from trench ATTfidates that there is
variation in salinity conditions and tidal influenthrough the sequence. The
sub-sample from upper contg2404) is dominated by halophobous taxa that
are associated with acidic, nutrient-poor freshwdi@bitats, for example
peatland pools or drainage ditches. From BH10, gsharse and poorly
preserved diatom assemblages assessed indicdtebtigekish and marine
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3.12.4

3.12.5

3.12.6

3.12.7

3.12.8

conditions. Mesohalobous diatoms present in thersads indicate shallow
water, mud or sand surface habitats.

Pollen: the pollen data from the palaeochannel in trenciT b6 suggest
possible mudflat palaesoenvironments, open to titdlluence, possibly
receiving local pollen from adjacent saltmarshaesl kinterland pollen from
regional woodland$1603, 1604). The upper peaty lithologyl1605) yields
abundant pollen of grasses, suggesting open goeasibly saltmarsh, that
appear to become encroached upon by alder catinvitie uppermost part
of the sample. The pollen sequence from putateectt ATT024suggests a
similar sequence of palaeoenvironments to thoserithes from trencii601.
From BH10, the pollen data suggest probable sedgenp conditions at the
bottom of the borehole, with some evidence for plssible expansion of
hazel-type in the overlying peaty sediments, whicBubsequently overlain
by silts and clays, potentially of saltmarsh pat@edaronments. Recovery of
pollen is generally sparse within the borehole reedits.

I nsects. samples from the base and top of the peat in BH® assessed for
insect remains. A fauna from the base of the caggests the presence of
shallow, possibly stagnant, rather muddy waternBhassemblages from the
top of the peat suggest wet, waterside mud andrgénelamp, marshy
conditions.

Plant macrofossils: from BH10, a fragment of alder /hazel wood in theer
organics and sapwood from the upper part of thé peamitted radiocarbon
dates to be obtained. Among the other (bulk) sasn@lssessed, plant
macrofossils were recorded in 7 deposits, ranging fgully/ditch fills, to
ditch fills and pit fills. The most abundant butgply diverse assemblages are
from ditch fill 2002/Q003) and pit fill 2701/@702). These fills recorded
abundant rushegdncug seeds, suggesting proximity to aquatic or wet areas
(Stace, 2010).

Soil micro-morphology: assessmenbf sediments from trench ATTO16,
suggests a natural intertidal coastal marsh formeaharine alluvium. The
presence of charred organic matter in the sampla french ATT024may
suggestthe sedimentary sequence here may represent some &b
disturbance, a possible trackway with fills recoglilocal activities
associated with burning, rather than being an aataton of sediments
resulting from purely natural processes. Thesensewlis have subsequently
been re-interpreted as representing displaced depafsBronze Age date
within a post-medieval ditch feature. The sedimentBH10 were assessed
as recording organic and minerogenic sedimentatittuenced by a possibly
fluctuating, but steadily rising sea level / baseels. The peats likely record
stasis episodes of waterlogging and organic matteumulation, prior to
rising sea level and/or landmass depression, lgathnrenewed marine
alluviation.

Palaeoenvironmental history and dating: interpretation of the combined
palaeoenvironmental proxies suggests a palaeoemvental record
beginning as early as the opening of the Holocéimwing deposition of
sands and gravels, as deglaciation progressedofdiora of brackish marine
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3.12.9

affinity and pollen indicative of freshwater pala@@ironments, suggest a
mosaic of habitats, typical of coastal lowlandse thnset of organic
deposition dated to the early Holocene, 8288-824I3BC (9055+30 BP;
GU36144, SUERC-57521). The development of peat esigga probable
drop in sea level, resulting in establishment ofeskwater
palaeoenvironments, perhaps characterised by hgrelscrub. The wetland
palaeoenvironment was transgressed by the seanms point after 8165-
7738 cal BC (879829 BP; GU36143, SUERC-57520).IiBlwd data from
the greater Morecambe Bay area interprets sea fisesfrom ¢ 8300 - 6510
cal BC, with a rapid rise in sea level between 68300 cal BC (Zong and
Tooley 1996). Palaeoenvironmental conditions of -mgh saltmarsh and
associated mudflat conditions appear to have pedsior some time, with
evidence for the establishment of further wetlaathitats during the early
Bronze Age (1891-1700 cal BC (3488128 BP, GU36 BI3ERC-57522).

Potential: the palaeoenvironmental data recovered from ssalisnfrom a
deep borehole, and two palaeochannel features dheyasub-station,
Heysham, have been assessed. The entire palaemeneintal history,
available from the sediments recovered, spandrtieefieriod from the early
Holocene to the Bronze Age. Pollen and diatom regpwas poor from the
deep borehole sediments, but these data togethér ttve microfaunal
assemblages and radiocarbon dating have permittedpretation of an
outline vegetational reconstruction. The best recpv for all
palaeoenvironmental disciplines is from the palaeocel sequences. Both
sequences show a trend from saltmarshes with #deéss to freshwater
wetland habitats, signifying a major change in paémvironments, resulting
in a severance of tidal access.

Feature Fill Sample Microfauna Diatoms Pollen | Soil| C14

ATTO016 1603 1601b Yes Yes Yes Ye

S
1604 1601b Yes Yes Yes Yes
5

1605 1601b No Yes Yes Ye Yes

Table 7: Summary of samples suitable for analysi®eading to data type/technique
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4. CONCLUSION

4.1

41.1

4.1.2

4.1.3

4.1.4

DiscussIoN

The palaeochannel and alluvial deposits. the presence of the main
palaeochannel was confirmed in all four trenchdihetely targeting the
feature, although in the majority of cases, itsitpms varied slightly from the
proposed alignment based upon known aerial phgtbgraf the area. In all
instances where it was examined, the palaeochavasefound to be entirely
sterile, in terms of cultural material. It was aldentified as having been cut
through material that can be associated with maih®ial deposits sealing
a layer of peat, as originally determined by gescal investigations
(QUEST 2014) and confirmed by the limited prograitborehole sampling
(Section 3.4above). In addition, several other probable palaaonnels were
also identified in ATT016 and ATT029 and may reprgstributaries of the
main channel. In the majority of cases, the chanhatl undergone a process
of natural silting followed by a period of peat d®pment. The peat
development probably represents part of the widgrsHam Moss, located to
the north of the PDA, which has been suggestecate flom the Flandrian
[I/11l Transition onwards (essentially the Mesolittio Neolithic transitiong
4000 cal BC). The exception to this sequence wapédat, thought to be re-
deposited in the post-medieval ditch, identifiedAiiT024, which produced
two radiocarbon dates indicative of peat formationng the Bronze Age.

In addition to the main sequence of the palaeodatlanrthe machine
sondages, excavated in various trenches, each d&mai@a the same
stratigraphic sequence of alluvial flood deposis.no point was a buried
soil horizon identified, although an example of egod was identified and
sampled in the top of the alluvial clays revealetthiw ATT023.

The line of the main palaeochannel was subsequerfigsed and recorded
extending on a south-west/north-east axis througkaAA during the strip,

map and record programme, but no further investigatf the feature was
required during this phase of works.

A number of subsidiary palaeochannels were alsatiitked within the
context of the strip, map and record programme @dirmed by limited
investigation. In a number of instances the palaaogels can be directly
linked to many of the linear features recorded miythe earlier evaluation
phase, some of which had already been interpretegr@bably natural in
origin, while others had previously been highlighteas potentially
archaeological in nature. The later group includecturvilinear feature
postulated as a possible prehistoric ring ditcdrgy gully (ATTO005) as well
as probable post-medieval ditch features (ATTOIbaddition, a number of
discrete features were potentially interpreted @ssible pits or post holes,
but after exposure within the wider areas of th&pstmap and record
programme, appear in relative isolation or formedt @f a wider irregular
spread of natural material, probably forming renmteasf dips and hollows
within the former wetland environment and peat befil$ieysham Moss.
While these features have been assigned to a segdrase (Phase la), to
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that of the main palaeochannel (Phase 1), theypareably contemporary
with some aspects of the channel sequence, for g@rarformation of the
peat deposits marking the upper fill.

4.1.5 Archaeological remains. an array of discrete and linear features were
identified as potentially archaeological within waus trenches during the
initial evaluation phase of work. These featuresreweriginally sorted
according to two broad provisional phases of agtiva potential, but more
ambiguous, prehistoric phase (Bronze Age to Ronan) a later post-
medieval to modern phase. However, subsequent esea$ many of these
features and their wider physical context during $trip, map and record
programme, established that many were actuallyralaitu origin, relating to
various palaeochannels and marshland features aiseRHPhasela.
Consequently, the earliest phase of potential ptehic activity can be
entirely refuted on the basis of these additioealits. This is supported to
some extent by the fact that little developmenthef PDA can be identified
until the late nineteenth century. The Ordnancev&umap of 1848, for
example, depicts the area as relatively un-enclteadi the northern extent
of which is identified as Brown Moss, probably acdb name for the
marshland forming part of the wider Heysham Mabgl). The general area
of the PDA, therefore, probably also marshlandluhé later post-medieval
period. Based upon the palaeoenvironmental resuldsradiocarbon assay,
these conditions were probably established, albeita fluctuating basis,
from as early as the Holocene period.

4.1.6 With this said, a probable municipal boundary ipidied extending through
the site, together with a number of other field faaries located to its west,
and consequently some attempts to drain and redlagmland may have
begun during the post-medieval period, if not befdn this regard, the
municipal boundary in particular, may have beeratdsthed during the
medieval or early post-medieval period. This itiyiamay have simply
related to the edge of the former marshland, ajhoat some point it was
formalised. This appears to have been in the fofra probable hedgerow
and later, at least partially, as a substantiah®pgd ditch, as demonstrated
by the large linear feature recorded during thepstmap and record
programme, extending south-west/north-east acrasa A and associated
features.

4.1.7 Evidence of this post-medieval phase of enclosaceraclamation was also
demonstrated in the form of a large linear featundjally recorded in
Trench ATTO024 and further exposed in Area B of $tvgp, map and record
programme. This feature was initially identifieddasampled as a probable
palaeochannel, but, despite returning radiocarlaesdderiving from a peaty
basal fill associated with the Bronze Age, quiteadly aligns with a field
boundary depicted on the OS map of 1848 extendmg@roeast/west axis.
The Bronze Age date almost certainly relates toftimmation of the peat
material it was derived from, that was presumablysgequently re-deposited
within the later feature. The Bronze Age date tfee has little
interpretative value with regard to the feature ds probably indicate that
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4.1.8

4.1.9

4.1.10

4.1.11

a marshland environment had been established byarsisted during this
period.

The feature in trench ATT024 also clearly interthe®th a second linear,
partially exposed but not examined in the north-easner of Area B, that

clearly relates to an associated boundary linenelxtg north/south depicted
on the OS map of 1848. A further boundary line diegl on the map can
also be related to an additional linear featureosgd but not examined
towards the centre of this area. An additionalyguhitially exposed in the

context of trench ATTO013, does not feature on tlegnbut clearly shares a
parallel alignment to the field system establisbgdhis point around it and
probably relates to attempts to drain the land.

A small cluster of short but relatively well defthéinear features were also
identified, initially within ATT020, and subsequénwithin the south-east
corner of Area A. These features are probably copteary but did not

produce any dateable evidence and cannot be retateahy significant

boundary features depicted on early OS mappingr Plepose and date are
therefore unclear, but, given the overwhelming easgh of other

archaeological features relating to post-medieaividy, they have been

assigned to the same phase.

A series of linear and discrete (pit) features paidg post-medieval or
modern material were also identified within ATTO¥[T039, ATT041 and

potentially ATT036. This late activity demonstrates focus upon the
periphery of the site, particularly towards the theeastern corner of the
PDA, although there is no clear pattern or functiontheir distribution.

These features were not included in the subsegase of mitigation.

Despite the potential for prehistoric acyivitghlighted at the site, ultimately
the area of development has yielded very littlarghaeological significance.
Those features unequivocally attributed to humativiac have proven
almost entirely to be of post-medieval or moderngiorand of little import,
other than demonstrating that the area remainadively undeveloped until
its reclamation during recent centuries. The paagwonmental sequence
has, however, yielded slightly more interestingihissrelating to the specific
historical environmental development of the sitehioh, in turn, may
contribute to an understanding of the developmedtuse of the wider area.
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Figure 15: Trench 27, plan and cross-section
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Figure 16: Trench 29, plan and cross-sections
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Figure 17: Trench 32, plan and cross-sections
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Figure 18: Trench 36, plan and cross-section
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Figure 19: Trench 38, plan and cross-section
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Figure 20: Trench 44, plan and cross-section
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Figure 24: Plan and section of 5016
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Figure 26: Trench 24, plan and cross-section
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Figure 27: Trench 39, plan and cross-section
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Figure 28: Trench 41, plan and cross-section
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Figure 29: Plan and section of 5037
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Figure 30: Plan and section of 5043
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Introduction

Project Background

As part of the Walney Extension Offshore Windfaiigrecambe Bay, Dong Energy (hereafter ‘the
Client’) has submitted proposals for the constructiban on-shore cable and a substation at Heysham,
Lancashire (NGR centred SD 42425 60216). The dewsop site is located within an area of
archaeological potential and, consequently, LarioasBounty Archaeology Service (LCAS; the
county council’s statutory body responsible for iaghg planning authorities on heritage matters)
requested that the development should be accompdyiean appropriate scheme of archaeological
investigation and recording. To further inform thlanning process and assist in the formulationnof a
appropriate scheme of archaeological mitigatioa,Rhincipal Archaeologist at Royal HaskoningDHV
(RHDHV) has engaged Oxford Archaeology (OA) Northassist with developing a programme of
trial-trench evaluation on the proposed substasitem The following document represents a Written
Scheme of Investigation (WSI) to carry out the abpvogramme of work and has been prepared in
accordance with standard LCAS, Institute for Archagists (IfA 2008a; 2008b; 2013) and English
Heritage (EH 1991; 2006) requirements and guidsline

The proposed development area north of the A688rsovi3 ha of agricultural land, within which the
substation affects a square area covedr ha. Impact within the substation footprint igreatly
believed to comprise general ground reduction degth ofc 0.5-0.6m below the current ground level
(bgl), with localised areas of deep piling (excegdidm depth). Around the substation, the
development impact is thought to be generally aasedt with soil stripping within the wider working
area, which is likely to have an impact to abo6t@.6m bgl.

Location and topography: the proposed substation site lies just to thehseast of Higher Heysham,
on the northern side of the A683. It lies at thateern edge of Heysham Moss (and arguably within
the former area of that morass; Middlettnal 1995, 120, fig 59), with agricultural land to therth
and east, and more industrial land to the westhEuto the west is Morecambe bay, whilst the Lune
lies to the east, with its estuary just to the Bolhe topography is flat and low-lying 4-4.5m OD
across the substation site), and the drift geotmysists of thick deposits of marine alluvium oy
sandy till (Quest 2014). An extensive network afdalrains has been recently installed at the lsite,

it is believed that the ground still has a propgnfsir dampness (F Scadgell pers comm).

Archaeological Background

The investigation site has been the subject of rabverevious studies, including a@®nshore
Archaeology and Cultural Heritage Baseline Assess$nlRBK 2013), arEnvironmental Statement:
Archaeology and Cultural Heritag@Royal Haskoning 2013), and@eoarchaeological Deposit Model
(Quest 2014). In addition, the nearby Heysham Mwas investigated as part of the North West
Wetland Survey (Middletort al 1995). It is not the intention of this section &peat information that
is dealt with more comprehensively in those documehut rather to provide a brief synopsis to
contextualise the proposed archaeological evaluatio

The deposit model (Quest 2014) has indicated tiamatural gravelly sand, till, and mudstone that
represents the underlying drift geology of the,ditems a natural depression, channel, or glaciailis

in the footprint of the substation. The depressippears to coincide almost exactly with the square
substation site, so that the surface of the deftlogy at the base of the depression lies-dm OD ¢
8.5m bgl), rising tac -1m OD (5.5m bgl) at the very south-eastern coofehe substation site. The
natural deposits continue to rise to the south;&a#t a high point of 4m ODc(1.7m bgl) located at
the south-eastern edge of the wider applicati@n(ait area currently thought to be impacted toradou
0.6m bgl). The depression contains deposits obfisrwoody peat between 0.9m and 2.2m thick, the
upper surface of which lies at—2m- -3m OD ¢ 6-7m bgl). The peat is thought to represent the
development of semi-terrestrial conditions andgtmwvth of Fen Carr woodland. The peat is sealed by
a considerable deposit of clay, interpreted asmaaailuvium that has filled the depression and rothe
low points in the natural geology, leaving an etiaéin flat and featureless landscape. Accordirtly
alluvium seems to be6m thick across the majority of the substatiortgoiat, gradually shallowing as
the underlying drift deposits rise, so that theydétaonlyc 1.2m thick at the south-eastern edge of the
wider application site. Several of the boreholemiified peaty material within the alluvium, perbap
suggesting episodes of stabilisation during théodeof clay deposition; however, such observations
were not consistent within all the boreholes actbesscheme area.

Whilst the alluvium is likely to relate to one dfe several marine transgressions to affect the
Lancashire coast since the end of the last ice thgedate of the clay, and of the peat deposits, is
uncertain. Middletoret al (1995, 121) suggest that the peat at Heysham Mates to the Flandrian
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II/IIl Transition (essentially the Mesolithic to MEthic transition,c 4000 cal BC), but there the peat
sealed, rather than underlay, the marine clay appears to do so in the present development site
(Quest 2014). Accordingly, the deeply buried pedba substation site could be considerably earlier

The heritage assessments identified that there mekeown archaeological sites within the sitehaf t
substation and its surrounding working area (RSK32@®RHDHYV 2014). Nonetheless, the immediate
area contains sites and artefact findspots of Mbsoland Neolithic date (Middletoat al 1995, 121-

2). Of particular interest is an apparent palaepokhthat is visible on satellite imagery and traes
the substation site on a north-east/south-westmmiémt. The feature appears to post-date the deposit
of marine alluvium at the site, but may follow aarleer channel. Such natural features frequently
attracted human activity during prehistory.

The most extensively excavated example in the wiglgion is that identified on the Carlisle Northern
Development Route, Cumbria, (Brovat al in prep). At that site, OA North revealed eviderufe
Mesolithic, Neolithic and Bronze Age activity, indimg flint artefact and tool-making debitage
scatters, burnt mounds (substantial heaps of Himtted stones and charcoal, potentially associated
with a range of prehistoric cultural activitieshdaapparently ritualised deposition of artefactghimi

the palaeochannel, including stone tools and agfairooden tridents. Closer to Heysham, OA North
identified a small group of prehistoric remainstbe edge of a palaeochannel/peat-filled depresaion,
the site of the Harbour (formerly Whyndyke Farm), the outskirts of Blackpool (OA North 2014).
The findings included a Bronze Age burnt mound (stfieally dated toc 1600-1450 cal BC), several
pits and gullies, some of which contained evidesfdeurning similar in character to the burnt mound,
and one of which was scientifically dated to theéelldeolithic-Early Bronze Agec(2400 cal BC). In
addition, a kite-shaped flint arrowhead of Late Mbix date was found in the vicinity of the
prehistoric features. Similar remains have beentifled elsewhere in the Over Wyre mosses to the
east of Blackpool and the Fylde coast (Middletpal 1995, 69, 111).

OA North’s recent work on the M6 Link Road, betwdeancaster and Heysham, has also produced
evidence of prehistoric activity in association twipalaeochannels (OA North forthcoming). The
results are presently being collated, but at oteeati Beaumont, just to the north of Lancaster, imult
phase prehistoric remains were again identifiedssociation with a probable palaeochannel. These
comprised a soil horizon containing late MesolitBarly Neolithic flint tools and working debris, @n

a number of pits and possible postholes, severahath contained burnt stony material very simttar
that which is so characteristic of burnt moundsaklithree of the case studies, it is apparent ttieat
channels and areas of former wetland attracted husmeéivity in several prehistoric periods, with
repeated, if not necessarily continuous, activitthase locations.

The presence of any Roman and medieval remainsrwiitlei development site is harder to define, but
the wet area may have been used for pasture pridrainage schemes and moss reclamation in the
medieval and post-medieval periods (Middletbral 1995).

Oxford Archaeology North

The company, both as Oxford Archaeology Narttd under the former guise of Lancaster University
Archaeological Unit (LUAU), has considerable expare of sites of all periods, having undertaken a
great number of small and large scale projectsutitrout Northern England during the past 35 years.
Evaluations, assessments, watching briefs and afioag have taken place within the planning
process, to fulfil the requirements of clients gt@nning authorities, to very rigorous timetables\
North has particular experience of sites closdéodevelopment area, both from an archaeologichl an
a palaeoenvironmental perspective. Indeed, OA Naathan experienced and highly respected team of
palaeoenvironmentalists, and, as LUAU, was instntalein undertaking the North West Wetlands
Survey, and publishing the results in several momuigs in our Lancaster Imprints series.

OA North has the professional expertise anduees to undertake the project detailed beloavhigh
level of quality and efficiency. OA North is an titste for Archaeologists(IfA) registered

organisation, registration number 17 and all its members of staff operate subjech&lfA Code of
Conduct.

Objectives

The following programme has been designed tesasthe subsurface deposits within the development
area in order to determine the presence, extehtreaguality and significance of any archaeoldgica
deposits that may be threatened by the proposeelajguent. To this end, the following programme
of archaeological work has been designed. Theteestill provide information as to whether further
mitigation works are required prior to, or durirggound works associated with the development. The
required stages to achieve these ends are as follow
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3.1.1

3.1.2

3.1.3

3.14

3.1.5

Archaeological evaluation: to implement a programme of focussed evaluatioouth the excavation

of up to 50 linear trial trenches. Details of thenches, including specific aims for investigatiane
presented iMppendix land are shown on Figure 1. In particular, sevieesiches (ATT 016, 018, 022
and 031) have been placed so as to straddle theqmdannel in areas of deep development impact
(i.e. piling) in order to gain an understandingtioé¢ deposits within the palaeochannel, and of any
archaeological remains that may have lain on it&&aOthers (ATT 002-005, 008, and 010-015) have
been placed close to one or other edge of the gaiaanel in order to test for the presence of
archaeological remains in those areas. ATT 019, @86 039-040 have been placed at the southern
edge and south-eastern corner of the site, wher@ebtechnical data suggests that the alluvium is
likely to be more shallow as the underlying natutaft geology rises at that location. The remainde
of the trenches represent a scatter across thedape in order to establish the presence and nature
archaeological remains across the rest of the\lihin the substation footprint, several trenchase
been placed within areas of deeper impact away flmmpalaeochannel. A sondage (localised deep
excavations by mechanical excavator) within eaclthofe trenches (ATT 007, 011, 023, 027, 029)
will aim to characterise the alluvium to a safettiep order to establish whether the alluvium corga
deposits indicative of intermittent stabilisatiore( periods where dry land surfaces developed that
would have been suitable for, and attractive tehfgtoric human activity).

Collection of Borehole samples: from two locations within the area of maximum d®pment impact
(i.e., within the area of the substation footprint). THarehole samples will capture a complete profile
through the sequence of deposits between the sudfathe natural glacial till drift deposits, arttet
base of the topsoil. This will permit the safe asldse examination of the deposits, the testing (or
‘ground truthing’) of the deposit model (Quest 2Da#d the opportunity to examine the potential of
the material to be informative about the nature histbry of the surrounding environment through a
range of palaeoenvironmental analyses.

Report and archive: a written report will assess the significance oé ttiata generated by this
programme within a local and regional context. ilt present the results of the evaluation and would
make an assessment of the archaeological poterfitthe area, and any recommendations for further
work.

Method Statement

Evaluation

The programme of trial trenching will establihe presence or absence of archaeological dezvsit
if identified, will then test their date, naturékdly extent, depth and quality of preservation.this
way, it will adequately sample the threatened atéd area.

Trench configuration: the evaluation is required to focus on the araaulill be impacted upon by the
footprint of the proposed substation and of its@umding working area. It does not include the eabl
route, which has been outlined for watching brigflaring construction. It is proposed that up to 50
linear trenches will be excavated, as shown onrEigu Their characteristics, dimensions and rate®na
are outlined iMppendix landSection 2.2

Methodology: trenches will be located by use of GPS equipm&hich is accurate to +/- 0.25m, or
Total Station. Altitude information will be estaditied with respect to Ordnance Survey Datum. All
trenches will be excavated in a stratigraphical meanwhether by machine or by hand. Within each
trench, the upper horizons of overburden, topsoibsoil and any recent made-ground will be rapidly
removed by a mechanical excavator fitted with aewtdothless ditching bucket and working under
archaeological supervision to the surface of tte fiignificant archaeological deposit or to theeleof

the natural subsoil. Where appropriate, this depadi be cleaned by hand, using either hoes, shove
scraping, and/or trowels, depending on the subsoilditions, and inspected for archaeological
features. Topsoil arisings will be stored on ome %if the trench, and subsoil arisings will be extioon
the other; both will be bunded and sealed as apijatep As the site is under grass, it is not prdge
proposed to strip the topsoil from the area ofsihiesoil spoil heap.

A representative sample of all features of arclagodl interest within each trench will be
investigated and recorded unless otherwise agrgatiecoRHDHV archaeologist and LCAS. Except
where sondages are to be excavated, the trenchesnati be excavated deeper than 1m to
accommodate health and safety constraints; anyreggents to excavate below this depth will involve
modifications to the shape of the trench, and meitjuire a commensurate adjustment to the timetable
and resource requirements.

Any investigation of intact archaeological dgis will be exclusively manual. Selected discrete
features, such as pits and postholes, would beestuty 50% examination (i.e. half-sectioned), Imea
features will be subject to a 25% sample wherdithis found to be non-uniform, and 10% where the
fill is uniform, and extensive layers will, wheregsible, be sampled by partial rather than complete
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3.1.7

3.1.8

3.1.9

3.1.10

3.1.11

3.1.12

removal. It is hoped that in terms of the vertishtigraphy, maximum information retrieval will be
achieved through the examination of sections offeatures. All excavation will be undertaken with a
view to avoiding damage to any archaeological festuwhich appear worthy of preservatiorsitu.

All information identified in the course ofettsite works will be recorded stratigraphicallyingsa
system, adapted from that used by Centre for Ardbgg&ervice of English Heritage, with sufficient
pictorial record (plans, sections, and high-qualitigital photographs) to identify and illustrate
individual features. Primary records will be avhi&for inspection at all times.

Results of all field investigations will be recorded pro-formasheets. The site archive will include
both an indexed photographic record and accurege kscale plans and sections at an appropriate scal
(1:50, 1:20 and 1:10). At least one long sectioreadh trench within which archaeological remains
have been identified will be drawn. In those trextwhere no remains have been identified, a
measured sketch section will be made, with supppphotographic documentation. All artefacts and
ecofacts will be recorded using the same systethyalhbe handled and stored according to standard
practice (following current IfA guidelines) in ond® minimise deterioration.

Deeper Excavations: it is likely that a selection of trenches in are#f deeper impact will include
deeper excavation, either across much of their, are@s sondages within localised parts of thectre
(seeAppendix landSection 2.Zor details). The actual depth of such investigatimuld be dependent
on ground conditions, impact depth, and archaec#bgifindings. Stratigraphical mechanical
excavation procedure would be similar to that aetli inSection 3.1.3Sondages would be excavated
roughly 2m square, and would only be stepped owtravithere was a need for a member of staff to
enter them, and where stepping was viable withindbinstraints of servicestc As far as possible,
sondages will be examined by the palaeoenvironrisn{@ection 3.1.1jland recorded on the day that
they are excavated, before immediate backfillingeP excavations within trenches across the
palaesochannel would not exceed impact depth. Thayldninitially be stepped in from the 4m wide
trench edges, but, where excavation exceeded 2mitbgbuld not be possible for trenches to be
entered for the purposes of investigation, recardind sampling, without further stepping out of the
trenches. The latter would need to be undertakesgmeement with the RHDHV archaeologist, and
would require amendments to the project timetallé @sources. Alternatively, deeper excavations
could potentially be recorded from the edges ofttbeches. Access to deeper excavation is unlicely
be acceptable on health and safety grounds, irdparto the ground conditions on site.

Reinstatement: it is understood that there is a basic requirerfanteinstatement; the trenches will be
backfilled placing the excavated arisings back thi® trench in the order that they were removed, so
that the topsoil is laid on the top, and the growiltibe roughly graded and lightly compacted wiitie
machine bucket. Following agreement with the RHDHthaeologist and LCAS, any trenches that do
not contain archaeological features would be bHelifias soon as possible. It would be preferahie fo
the landowner to agree to the finished reinstatedches prior to leaving site. Should there be a
requirement by the client other than that statad Will involve recosting for an agreed variation.
Similarly, if there is any requirement to cut tprfor to excavation and re-lay it following backfilg,

this would need to be costed separately as anagegition.

Fencing/hoarding requirements: following consultation with the RHDHV archaeologiét is
understood that the site is free from unauthoriegcess and from animals, and that no stock-proof o
intrusion-proof barrier fencing materials will beaded for the majority of trenches. Accordinglyeop
trenches will be demarcated along their long edgespoil heaps, and at their short ends by orange
netlon fencing. Should the hire and erection ofhdencing or similar by OA North staff be required
for those trenches, costs for manpower and mageceh be included as a contingency as an agreed
variation It is expected that deep excavation will take plagéhin ATT 016, 022 and 031.
Accordingly provision has been made for fencingsthtrenches and their spoil heaps.

Environmental Sampling: an assessment of the environmental potential o§iteewill be undertaken
through the examination of suitable deposits by ithouse palaeoecological specialist, who will
examine the potential for further analysis. Accogly, environmental samples (bulk samples of 40
litres volume, to be sub-sampled at a later stagiépe collected from stratified undisturbed dejp®s
and will particularly target negative features (g, pits and ditches). Buried soil horizons,
palaeochannel deposits and positive features (aschurnt mounds) would be sampled in section
through the extraction of monolith samples. An OArtl palaeoenvironmentalist will visit site to
advise on the extraction of samples, and to examamelages in order to establish the presence of
potential land surfaces interleaved with the allavi

The assessment would include, where appropriaitgpaten analysis and the retrieval of charrednpla
macrofossils and land molluscs from former dry-lgadbeosols and cut features. In addition, samples
from waterlogged deposits would be assessed fot ptacrofossils, insects, molluscs and pollen. The
costs for the palaeoecological assessment areedefin a contingency and will only be called into
effect if suitable deposits are identified and whilé subject to the agreement of the RHDHV
Archaeologist and LCAS.
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3.1.17

3.2
3.21

3.2.2

3.2.3

3.24

Faunal remains: if there is found to be the potential for discovef bones of fish and small
mammals, it would be necessary to discuss a mefaest@acting a meaningful assemblage of such
remains. Such works might include onsite sievingrharrangements can be made for water and for
silt sumps, but might more practically be addresedugh large-scale bulk sampling of suitable
deposits followed by laboratory sieving. Faunal aema will be assessed as appropriate by OA North's
specialist in faunal remains, and subject to thsilts, there may be a requirement for more detailed
analysis. A contingency has been included for gsessment of such faunal remains for analysis.

Human Remains: any human remains revealed by the works will ffteikesitu, covered and protected.
No further investigation will continue beyond thratjuired to establish the date and character of the
burial. The RHDHV archaeologist, LCAS and the localr@@er will be informed immediately. If
removal is essential, the exhumation of any furyeramains will require the provision of a Ministoy
Justice license, under section 25 of the Burial #ct857. An application will be made by OA North
for the site area on discovery of any such remaiimtsthe removal will be carried out with due card a
sensitivity under the environmental health regolsgi The cost of removal or treatment will be adree
with the client and costed as a variation.

Treatment of finds: all finds will be exposed, lifted, cleaned, consetvmarked, bagged and boxed in
accordance with the United Kingdom Institute for €emvation (UKIC)First Aid For Finds 1998
(new edition) and the recipient museum's guideliddisdentified finds and artefacts will be reteit,
although certain classes of building material cemetimes be discarded after recording if an
appropriate sample is retained on advice fromélegprent museum’s archive curator.

Treasure: any gold and silver artefacts recovered duringcthese of the excavation will be removed
to a safe place and reported to the local Coronesreing to the procedures relating to the Treasure
Act, 1996. Where removal cannot take place on émeesworking day as discovery, suitable security
will be employed to protect the finds from theft.

Contingency plan: a contingency costing can be supplied to the RHDhaeologist in order to
extend the evaluation in order to further addrgsecific research questions, as required and at the
request of the LCAS. A separate contingency, acateld within the costing document, may also be
employed for unseen delays caused by prolongedg=iof bad weather, vandalism, discovery of
unforeseen complex deposits and/or artefacts whecjuire specialist removal, use of shoring to
excavate important features close to the excava@mtions etc. Contingencies would be charged in
agreement with the client.

Collection of Borehole Samples

Setting-out: the exact locations of Boreholes (BH) 9 and 10 bellsurveyed using suitable electronic
equipment, such as a total station theodolite, {8 ifferential GPS (DGPS), which can be accurate
to within 20mm (Fig 1). The locations to be boreitl be demarcated using spray paint, marker flags,
or other appropriate means, and the areas wilhbeled for services.

Augering: the firm nature of the substrate means that itwat be possible to use a hand auger, and it
is instead proposed that windowless core samplek imetre lengths will be taken using a towed
Terrier rig operated by suitably qualified engireeeorking under OA archaeological supervisionslt i
expected that the cores will be to a deptlcdfom bgl (the depth of pile impact), the approxienat
depth at which glacial till deposits are expect@di€st 2014). It is proposed that a duplicate set of
cores should be taken at each location, to famligampling by different specialists, if requiradd to
ensure that those specialists have sufficient nahténom the same location, permitting a multi-
disciplinary approach and an holistic understandifithe deposits. If the ground is impenetrablato
Terrier rig, it may be necessary, in accordanch witost variation in agreement with the clientise

a percussion rig to obtain continuous sampling.

Recording and rapid laboratory examination: following extraction, cores will be given a unique
cross-refererable number, and the relative deptaoh 1m section will be recorded for extrapolation
from the OD height at the top of the sequence.Siteearchive will include both a photographic retor
and maps showing the locations of the cores. Bedheseores are windowless, it will be necessary for
samples to be taken back to the laboratory at lsiacdor examination. The sample tubes will be
opened with suitable cutting equipment, and the capidly cleaned with a blunt knife or similar koo
to provide a clear surface free of smears.

Recording and lithologlical assessment of 1m corices will be undertaken on a summamo-
forma sheet by an OA North environmental archaeologioWing the English Heritage Guidelines
for Geoarchaeology (2007) and using standard cuater (Late Devensian and Holocene)
terminology. The assessment will include the idamatiion of significant layers, descriptions of the
colour of the matrix using the Munsell soil chattse texture of the mineral components, inclusions
and the thickness and boundary characteristicadf Bthological unit of the cores. It will alsoedtify
deposits that are likely to provide significantalah the palaeoenvironmental history of the sitkita
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3.2.6

3.2.7

3.28

3.29

3.2.10

3.2.11

3.2.12

surroundings. Accordingly, deposits for samplingd &r specific specialist assessments will be chote
at this stage.

Representative cores from each deposit would béneetabut it is not proposed to keep the cores
except where they have the potential for the raentof specific palaeoenvironmental or
archaeological data. Cores to be retained will hgped and resealed in an appropriate manner to
prevent deterioration, induration, or dessication.

Environmental Assessments. dependent on the results of the initial field assesnt, it is proposed
that, with the agreement of the Client, LCAS, and RidDHV archaeologist, a programme of
laboratory assessment be undertaken of the bi@bmgmains preserved within selected cores retained
during the fieldwork. The English Heritage Guideknfor Environmental Archaeology (2011) will be
consulted during this phase of the project. Subpsesnwould be taken from suitable locations from
each core, and subjected to an appropriate schért@baratory assessment. These techniques are
outlined below, but it is highly unlikely that alétained cores would have material suitable for all
forms of assessment. A costed, itemised progranfnassessment can be submitted to the RHDHV
archaeologist for their approval prior to the assemnt works taking place.

Pollen: the pollen in the sediment will be assessed to helperstand the nature and processes of
accumulation of the waterlogged deposits and disoldcal environment. Sub-samples, 10-20 ml in
volume, will prepared for pollen analysis usingtanslard chemical procedure (method B of Berglund
and Ralska—Jasiewiczowa (1986), using HCI, NaOHjrgig\HF, and Erdtman’s acetolysis, to remove
carbonates, humic acids, particles > 170 microtfisates, and cellulose, respectively. The samples
were then stained with safranin, dehydrated inagrbutyl alcohol, and the residues mounted in(00
cs silicone oil. Slides will be examined at a méigation of 400x (1000x for critical examinationy b
equally spaced traverses across at least two sbdesluce the possible effects of differentiapdisal

on the slide (Brooks and Thomas 1967). For thesassent a pollen count for each sample of at least
100 land pollen and spores will be reachégcopodiumtablets (Stockmarr 1971) will be added to a
known volume of sediment at the beginning of theppration so that pollen concentrations could be
calculated. Pollen identification will be made gsthe keys of Mooret al (1991), Faegri and lversen
(1989), and a small modern pollen reference catlactAndersen (1979) will be followed for
identification of cereal-type grains. Indetermiraligkains will also be recorded as an indicatiothef
state of the pollen preservation. Plant nomendtaivill follow Stace 1997. The data will be presehte
in tables as either percentage values or actuabarsrof pollen grains and spores. The interpretatio
of the data may help in our understanding of titeneain which the waterlogged deposits accumulated
and also of the local environment.

Waterlogged and charred plant remains: the potential for waterlogged and charred plantaies will

be assessed in sub-samples from the sediment sariplese will be wet sieved through a series of
standard meshes and the residues examined withoausar microscope. All types of plant material
will be noted and identified if possible, as whikir relative quantities, in a simple scale of atamt —
rare. Plant remains may record the nature of tipgts, the local environment and the economy of
the sites.

Invertebrate remains. the sediment samples may be assessed for invaeetamains, but this will
necessitate large sub-sample and, dependent onatbhee of the sediments, may not possible. The
samples would be submitted to the relevant spetialiho would process them by paraffin flotation
techniques and assess the flots for the presentwetebrate remains. If these are present they ar
invaluable to our understanding of the nature efdeposits, possible urban habitation conditiorts an
the economy of the sites.

Diatoms: the sediments may be assessed for the presencabaedce of diatoms. If present the
diatoms will be identified and quantified. Smalbssamples of the sediment samples will be submitted
to the relevant specialist (Dr Philip Barker andpowmvill prepare 10ml samples following the standard
hydrogen peroxide and hydrochloric acid procedBattérbbee 1986). Diatoms are freshwater or
marine algae with a silica frustule or chamber,alulis resistant to decay. They are habitat speaifit

are therefore a good indicators of such charatitesias salinity and water quality (English Hergag
2002).

Foraminifera: the sediments may be assessed for the presenabdsenice of foraminifera. Small sub-
samples will be submitted to Dr John Whittaker, #pecialist, who will process and assess their
potential for the survival of foraminifera.

Radiocarbon dating: suitable material for radiocarbon dating may beseld from each of the
lithological units and from the top and bottom bé tsequence. This material will be submitted to Dr
Gordon Cook of the Scottish Universities EnvironmaéResearch Centre for AMS dating.
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3.3 Report and Archive
331 Report: notwithstanding the completion of specialist assesgs, a draft report will be submitted to

3.3.

3.3.

3.3.

3.3.

3.3.

3.3.

4.1

4.1.

the RHDHV archaeologist within 8 weeks of the cortipte of fieldwork. Following the incorporation
of comments, copies of the final report will be sitbed to the RHDHV archaeologist and to LCAS.
The report will include:

a site location plan related to the national grid

a front cover to include the planning applicatiammer and the NGR

a QA sheet detailing as a minimum title, authorsian, date, checked by, approved by the datesaohw
each phase of the programme of work was undertaken

a concise, non-technical summary of the resuliss @nd objectives

an explanation to any agreed variations to thd,bireluding any justification for any analyses notdertaken
a description of the methodology employed, work artaken and results obtained plans and sectioas at
appropriate scale showing the location and positibndeposits and finds located as well as sitestifled
during the desk-based assessment

monochrome and colour photographs as appropriate

a list of and dates for any finds recovered andszidption and interpretation of the deposits idieat

a description of any environmental or other spéestialork undertaken and the results obtained

a statement of the significance of the resultshigirtlocal, regional and national context, if regdi cross
referenced to the regional research agendas, aspajate

conclusions/discussion

a summary of the impact of the development on anleeological remains and, where possible, a moidel
potential archaeological deposits within as-yetaphared areas of the development site

a copy of this WSI, and indications of any agreegatture from the design the report will also ideua
complete bibliography of sources from which data been derived.

2 The report will be in the same basic format asWifl; a copy of the report can be provided on CD, if
required. Recommendations concerning any subsequdtigation strategies and/or further
archaeological work following the results of theldi evaluation will be provided in a separate
communication.

3 Confidentiality: all internal reports to the client are designediasuments for the specific use of the
client, for the particular purpose as defined ie firoject brief and project design, and should be
treated as such. They are not suitable for pulibicats academic documents or otherwise without
amendment or revision.

4 Archive: the results of all archaeological work carried wiit form the basis for a full archive to
professional standards, in accordance with curiemglish Heritage guidelinesM@nagement of
Research Projects in the Historic Environme206 andMlanagement of Archaeological Projecgnd
edition, 1991). The project archive will includensmary processing and analysis of all features sfind
or palaeoenvironmental data recovered during fielthywwhich will be catalogued by context.

5 The deposition of a properly ordered and indexegjept archive in an appropriate repository is
essential and archive will be provided in the EstglHeritage Centre for Archaeology format and a
synthesis will be submitted to the Lancashire HEfRRs®N (the index to the archive and a copy of the
report). OA North practice is to deposit the orajimecord archive of projects with the appropriate
Record Office (in this instance, that at Preston).

6 All artefacts will be processed to MAP2 standarasl avill be assessed by our in-house finds
specialists. The deposition and disposal of argfaats recovered in the evaluation will be agreét w
the legal owner and an appropriate recipient musg@iely to be the Lancaster Museum). Discussion
regarding the museum’s requirement for the trarefer storage of finds will be conducted prior te th
commencement of the project, and the RHDHV archaggileand LCAS will be notified of the
arrangements made.

7 OASIS: an OASIS form will be completed as part of the kgor

Other Matters

Health and Safety

1 OA North provides a Health and Safety Statemengfl projects and maintains a Unit Safety policy.
All site procedures are in accordance with the giig set out in the Health and Safety Manual
compiled by the Standing Conference of Archaeoldditdat Managers (1997). A site-specific Health
and Safety plan and Method Statement, accompanyiedwritten risk assessment has been undertaken
in advance of project commencement and copieshgilmade available on request to all interested
parties.
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Full regard will, of course, be given to all comastits (servicegtd during the fieldwork as well as to
all Health and Safety consideratiohgformation regarding services within the study area has been
received and will be used during the course of thevaluation.

Project monitoring

While the work is undertaken for the client, LCASlIvidie kept fully informed of the work and its
results, and will be notified a week in advancehaf commencement of the fieldwork. Any proposed
changes to the WSI will be agreed with RHDHV archagist and LCAS in consultation with the
client. Fieldwork will be monitored by the RHDHV #&aeologist and LCAS on behalf of Dong
Energy.

Work timetable

Evaluation trenching: Approximately four weeks from Monday 1/9/14 wik lvequired to complete
this element, although a few additional days mapdeded if there is any requirement for OA North to
erect heras fencing prior to works commencing ameh tdismantle it afterwards. Similarly, any
requirement for contingency evaluation at the retjoé the RHDHV archaeologist and/or LCAS may
extend this period slightly.

Report: copies of the draft report, as outlinedSection 3.2.1will be issued to the client and other
relevant parties within eight weeks of the completf fieldwork, unless otherwise agreed.

Archive: the archive will be deposited within six monthsldeling submission of the report, unless
otherwise instructed.

Staffing

The project will be under the direct managemenStdphen Rowland(OA North Senior Project
Manager) to whom all correspondence should be addde The evaluation will comprise a suitably
sized team of experienced archaeologists led b@ArNorth Project Officer. All such staff at OA
North are experienced archaeologists capable aéntaking small-, medium- and large-scale projects
in a range of urban and rural situations. The fimikbe processed, studied and reported upongeeith
by, or under the guidance dthris Howard-Davies (OA North Finds Manager) who has extensive
experience of finds from all periods, but particlyaprehistoric and Roman material. All
environmental sampling and assessment will be takiem under the auspices Bf Denise Druce
(OA North Environmental Manager) who has unparatleéxperience of palaeoenvironmental work in
the North West and who heads an excellent teamwfanmental archaeologists.

Insurance

OA North has a professional indemnity cover to laeaf £2,000,000; proof of which can be supplied
as required.
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Introduction
Project Background

As part of the Walney Extension Offshore Wind Falotated in the Irish Sea, DONG Energy
(hereafter ‘the Client’) has submitted proposals fioe construction of an onshore cable and a
substation near Heysham, Lancashire (NGR centredtBR25 60216). Consent for the project was
granted in November 2014. The substation developsitnis located within an area of archaeological
potential and, consequently, Lancashire County Agolomy Service (LCAS; the county council's
statutory body responsible for advising planninghatities on heritage matters) requested that the
development should be accompanied by an appropsietteme of archaeological investigation and
recording. To date, those works, which have beemaged on behalf of the Client by Royal
HaskoningDHV (RHDHYV), have comprised a baseline sssent (RSK 2013), a technical chapter
within an Environmental Statement (RHDHV 2013), aayehaeological deposit model (Quest 2014),
and a trial-trench evaluation (OA North 2014a).

The archaeological evaluation, undertaken in Seip¢éer2014 by Oxford Archaeology (OA) North, was
focused on the proposed substation site and its etoffately surrounding works areas. The
archaeological evaluation works within that parttloé proposed development area (PDA) confirmed
the presence of a postulated palaesochannel exgetitiough the site, and identified further natuadl
putative anthropogenic features, some of which wépotential prehistoric date. Following discussio
of the findings with LCAS, RHDHV commissioned OA Norto formulate an appropriate scheme of
archaeological mitigation for the area of the satish and its surrounding works areas (note that th
does not include the area to the south of the A&&3 the cable route, which will be covered by a
separate document once further information in teohsthe specific engineering approach and
requirements is available).

Mitigation works at the substation site comprisg¢aegeted programme of strip, map and record,
intended to expose fully, investigate, and defiredharacter of features relating to potential istehic
activity, located within two targeted areas of BI2A, and to preserve them by record prior to thess

or damage during development. The following documepresents a Written Scheme of Investigation
(WSI) to carry out the above programme of work, &ad been prepared in accordance with standard
LCAS, Chartered Institute for Archaeologists (CIfA12@; 2014b; 2014c) and English Heritage (EH
1991; 2006) requirements and guidelines.

The PDA is located to the north of the A683 anderse 13 ha of agricultural land, within which the
substation affects a square area covedrfy ha. Impact within the substation footprint igreatly
believed to comprise general ground reduction de@th ofc 0.5-0.6m below the current ground level
(bgl), with localised areas of deep piling (excegddm depth). Around the substation, the developmen
impact is thought to be generally associated withséripping within the wider working area, which
likely to have an impact to about 0.5-0.6m bgl. Theults of the trial trenching indicate that such
excavations will impact upon any features of arof@gical merit, which were almost entirely cut into
the top of the natural geology, at depths betwe@sr® and 0.5m bgl. The strip, map and record
programme will investigate two separate areas diagological interest, as defined by a rough dpatia
cluster of potential archaeological features idesttiduring trial trenching, covering a totalol.7 ha,
largely located within the substation footprintveal as to the east (see Figure 1).

Location and topography: the proposed substation site lies just to thehseast of Higher Heysham,
on the northern side of the A683. It lies at theteern edge of Heysham Moss (and arguably withen th
former area of that morass; Middletehal 1995, 120, fig 59), with agricultural land to therth and
east, and more industrial land to the west. Futihéne west is Morecambe Bay, whilst the Lune tiies
the east, with its estuary just to the south. Tpegraphy is flat and low-lyingc(4-4.5m OD across the
substation site), and the drift geology consistthafk deposits of marine alluvium overlying sartdly
(Quest 2014). An extensive network of land draias been recently installed at the site, but it is
believed that the ground still has a propensitydfampness (F Scadgell pers comm).

Archaeological Background

The PDA has been the subject of several previoudiest, including arOnshore Archaeology and
Cultural Heritage Baseline AssessmgRISK 2013), arEnvironmental Statement: Archaeology and
Cultural Heritage(Royal Haskoning 2013), and@eoarchaeological Deposit ModéQuest 2014). In
addition, the nearby Heysham Moss was investigatedart of the North West Wetland Survey
(Middletonet al1995). It is not the intention of this section épeat information that is dealt with more
comprehensively in those documents, but rather rtvige a brief synopsis to contextualise the
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proposed archaeological mitigation. The resultshef recent archaeological evaluation (OA North
2014a) are summarised at the end of this section.

The deposit model (Quest 2014) has indicated tmamatural gravelly sand, till, and mudstone that
represents the underlying drift geology of the,dibems a natural depression, channel, or glacialis

in the proposed footprint of the substation. Thprdssion appears to coincide almost exactly wieh th
square substation site, so that the surface adfiftegeology at the base of the depression lies-dm

OD (c. 8.5m bgl), rising ta -1m OD (5.5m bgl) at the very south-eastern coafi¢he substation site.
The natural deposits continue to rise to the seattt; with a high point of 4m O (.7m bgl) located

at the south-eastern edge of the wider applicatiten (an area currently thought to be impacted to
around 0.6m bgl). The depression contains depo$ifdorous woody peat between 0.9m and 2.2m
thick, the upper surface of which liescat2m to -3m OD¢ 6-7m bgl). The peat is thought to represent
the development of semi-terrestrial conditions #redgrowth of Fen Carr woodland. The peat is sealed
by a considerable deposit of clay, interpreted asma alluvium that has filled the depression atieto
low points in the natural geology, leaving an etialin flat and featureless landscape. Accordirtly
alluvium seems to be6m thick across the majority of the substatiortfoiat, gradually shallowing as
the underlying drift deposits rise, so that theyétaonly c 1.2m thick at the south-eastern edge of the
wider application site. Several of the boreholemntdied peaty material within the alluvium, perkap
suggesting episodes of stabilisation during théodeof clay deposition; however, such observations
were not consistent within all the boreholes actbesscheme area.

Whilst the alluvium is likely to relate to one ofiet several marine transgressions to affect the
Lancashire coast since the end of the last ice thgedate of the clay, and of the peat deposits, is
uncertain. Middletoret al (1995, 121) suggest that the peat at Heysham Mates to the Flandrian
II/IIl Transition (essentially the Mesolithic to MEthic transition,c 4000 cal BC), but there the peat
sealed, rather than underlay, the marine clay appears to do so in the present development site
(Quest 2014). Accordingly, the deeply buried pedha substation site could be considerably earlier

The heritage assessments identified that there meefenown archaeological sites within the sitehsf t
substation and its surrounding working area (RSK32@RHDHV 2014). Nonetheless, the immediate
area contains sites and artefact findspots of Mésoland Neolithic date (Middletoat al 1995, 121-

2). Of particular interest was an apparent palaaachl that is visible on satellite imagery and éraes
the substation site on a north-east/south-westaégnt. The feature appears to post-date the deposit
of marine alluvium at the site, but may follow aarleer channel. Such natural features frequently
attracted human activity during prehistory.

The most extensively excavated example in the wielgion is that identified on the Carlisle Northern
Development Route, Cumbria (Browat al in prep). At that site, OA North revealed eviderafe
Mesolithic, Neolithic and Bronze Age activity, indimg flint artefact and tool-making debitage
scatters, burnt mounds (substantial heaps of Hemtted stones and charcoal, potentially associated
with a range of prehistoric cultural activitiespdaapparently ritualised deposition of artefactthimi

the palaeochannel, including stone tools and aqfaivooden tridents. Closer to Heysham, OA North
identified a small group of prehistoric remainstba edge of a palaeochannel/peat-filled depression,
the site of the Harbour (formerly Whyndyke Farm),the outskirts of Blackpool (OA North 2014b).
The findings included a Bronze Age burnt mound ¢#ifieally dated toc 1600-1450 cal BC), several
pits and gullies, some of which contained evidewickurning similar in character to the burnt mound,
and one of which was scientifically dated to théeLieolithic-Early Bronze Agec(2400 cal BC). In
addition, a kite-shaped flint arrowhead of Late Mbir date was found in the vicinity of the
prehistoric features. Similar remains have beentitied elsewhere in the Over Wyre mosses to the
east of Blackpool and the Fylde coast (Middletbal 1995, 69, 111).

OA North’s recent work on the M6 Link Road, betwdeamcaster and Heysham, has also produced
evidence of prehistoric activity in associationhwitalaeochannels (OA North forthcoming). The result
are presently being collated, but at one site auBeat, just to the north of Lancaster, multi-phase
prehistoric remains were again identified in asstimn with a probable palaeochannel. These
comprised a soil horizon containing late Mesolitarly Neolithic flint tools and working debris, dua
number of pits and possible postholes, severaltoélwcontained burnt stony material very similar to
that which is so characteristic of burnt moundsalthree of the case studies, it is apparent tthat
channels and areas of former wetland attracted huacdivity in several prehistoric periods, with
repeated, if not necessarily continuous, activityh@se locations. The presence of any Roman and
medieval remains within the development site iglbato define, but the wet area may have been used
for pasture prior to drainage schemes and mosametion in the medieval and post-medieval periods
(Middletonet al 1995).

The recent programme of archaeological trial trérgcby OA North, focusing directly upon the PDA,
was carried out during September 2014 and reveal@ence for the suspected palaeochannel and
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1.2.9

1.3

131

1.3.2

potential tributaries (OA North 2014a). It confirch@ stratigraphic sequence that comprised peat,
overlain by deeply stratified deposits of marinengal flood deposits, into which the palaeocharmel
had been cut. The channel/s had subsequently sijtteaind a further period of peat formation follokve
with such deposits in-filling much of the remainirfpannel/s. This later peat horizon probably
represents a remnant of Heysham Moss, which is ecmviined to the north of the site, and which is
believed to have formed from the time of the MdbadiNeolithic transition onwards.

The trial trenching also revealed a series of pddinear and discrete archaeological feature®séh
features produced no finds and could not consetyueatdated, but included the potential remaina of
ring ditch, or drip gully, associated with a possiprehistoric/Romano-British round house, as well a
the remains of a poorly defined potential fieldteys and additional activity. The fills of these tigas
were characterised by peat formation and couldadasily distinguished from those of a more natura
origin that presumably represent the remains ofamshland environment. Consequently, a natural
origin for some or all of these features could n@truled out entirely. The exact nature and exdént
these features was, therefore, difficult to gaughiwthe confines of the trenching, but may repris
prehistoric (Bronze Age to Roman) settlement of thedplain.

In addition, a number of well-defined linear feasiand several pits were also identified. These wer
mainly confined to the south-eastern corner ofdite and produced material evidence of a late post-
medieval or modern origin, probably relating to theclosure of the area towards the end of the
nineteenth century. These features are of litibbaeological merit, are not deemed to warranhéurrt
investigation and as such are not covered by tbpgsed strip, map and record scheme outlined én thi
WSI.

Oxford Archaeology North

The company, both as Oxford Archaeology Narttl under the former guise of Lancaster University
Archaeological Unit (LUAU), has considerable expare of sites of all periods, having undertaken a
great number of small and large scale projectsutitrout Northern England during the past 35 years.
Evaluations, assessments, watching briefs and afioag have taken place within the planning
process, to fulfil the requirements of clients qut@nning authorities, to very rigorous timetablég\
North has particular experience of sites closééodevelopment area, both from an archaeologichl an
a palaeoenvironmental perspective. Indeed, OA Naathan experienced and highly respected team of
palaeoenvironmentalists, and, as LUAU, was instntalein undertaking the North West Wetlands
Survey, and publishing the results in several mosyaigs in our Lancaster Imprints series.

OA North has the professional expertise andukees to undertake the project detailed belosvhigh
level of quality and efficiency. OA North is a Chened Institute for Archaeologis(€IfA) registered
organisation, registration number 17 and all its members of staff operate subjech®@IfA Code
of Conduct.
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2.2

Objectives

Strip, Map and Record: the principal objective of the strip map and mecprogramme will be to
expose, investigate, and define the character, ositipn, extent, and chronology of features retatin
to potential pre-modern activity, located withinottargeted areas of the PDA, and to compensate thei
future loss during development of the site by pngeg them ‘by record’. These areas have been
agreed upon and defined in consultation between RHDHCAS and OA North, based upon the
relative spatial distribution of features of int&r@entified during the previous phase of archagichl

trial trenching (OA North 2014) and are illustratad Figure 1.

Report and archive: a written and illustrated report will present tresults of the archaeological
investigation. It would make an assessment of ih@ficance of the data generated by this programme
within a local and regional context and will maleeammendations for any appropriate schemes of
analysis and potential publication, if considerpgrapriate and proportionate to the findings.
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3.1.2

3.1.3

3.2

3.2.1

3.2.2

Method Statement
Introduction

The following work programme is submitted in linetlwthe objectives summarised above, and in
accordance with verbal communication with LCAS (tiree held 23.10.14 with attendees from
RHDHV, Dong Energy and OA North). In addition, ikés cognisance of thgoil Management Plan
(Land Research Services 2014) and the Clie@osle of PracticqDong Energy 2014), an on-site
meeting with the Client’'s Health and Safety Mangd&:02.15), and a verbal communication between
LCAS and OA North (17.02.15).

Site set-up and welfare facilities: where OA North is working in concert with a pripal contractor, it

is assumed that OA North staff would have accesaith facilities that are available to the printipa
(groundwork) contractors. Where OA North is undartg the works in advance, the following site
set-up and welfare materials will be required (nibt&t the stripping of haul road/s and welfare area
will follow the archaeological method set out Bection 3.2 with any archaeological remains
investigated and recorded in a manner that is gpjate to their significance. Arisings from this
stripping will be bunded either side of the hawddand around the welfare area, with any subsetil ke
separate from topsoil):

« A stripped and stoned haul road between the sttame, welfare areas and, if large dumpers are to
be used, between the archaeological areas andospaiing areas;

« A stripped and stoned welfare area;

« Toilet facilities and a washing and drying room guigte for up to 10 people;
¢ Mess/rest room adequate for up to 10 people;

« Asite office adequate for up to 10 people;

« Storage for tools and finds;

¢ An area for refuelling;

« Parking for works vehicles;

Fencing requirements: the welfare area will be fenced. Following thdialiphase of trial trenching,
during consultation it was concluded that the pataannel contained within the PDA had been
sufficiently examined and characterised within stepe of the earlier works. As the examination of
this feature represented the only instance in whiare permanent fencing or additional safety
precautions were necessary, with regard to deegvakions, it is not anticipated that any furtherrkgo
will achieve sufficient depths to warrant such édagtion. Fencing of deep excavations should not,
therefore, be an issue in the strip, map and repmygramme. Should this situation change, however,
due to the unlikely discovery of unexpectedly deeghaeological remains, this need will be reviewed
and adequate provision made for the safety of atadfthe general public.

Strip, Map and Record

Strip, map and record: the programme of strip, map and record will aciyarecord the location,
extent, and character of any surviving archaeotdgfeatures and/or deposits within two areas of
interest (Area A and B), defined following synthesfghe results of the archaeological evaluatiod an
subsequent consultation between RHDHV, LCAS, OA Nart Dong EnergyArea A constitutes the
largest block of land at 1.3ha, forming a triangular shape within and te #ast of the substation
footprint area; it also includes the area of th&afive ring gully.Area B (c 0.4ha) is located further to
the west, roughly west of the centre of the sulmstafootprint. The position of the two areas
approximately reflects the spatial distribution &fatures of potential prehistoric origin and
archaeological interest, identified during the jpoveg phase of trial trenching. The position of the
areas will be located and set out on site usingiaaLGPS1200+ series survey grade system with an
accuracy of +/- 0.01m (1cm).

Plant: the strip, map and record exercise will utilisacked 360° mechanical excavators fitted with
wide (minimum 1.8m) toothless ditching buckets. [Sumachines can be as large as is considered
appropriate for the ground conditions, but they trhes capable of sensitive excavation. In addition,
judicious use will be made of low ground-pressuaeked bulldozers for removal of the uppermost part
of the topsoil, and for pushing arisings into spwhps $ection 3.2.8 All mechanical excavation will
take place under the supervision of suitably exgpeed archaeologists, the number of whom will be
dictated by the number and dispersal of the opggakcavators. Dumpers may be used for the removal
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3.24

3.25

3.2.6

3.2.7

3.2.8

3.2.9

of arisings, but they, together with any other plamust not run across stripped areas until tha hes
been signed off by the attending archaeologist.

Stripping techniques: where using a 360° mechanical excavator, the tbean be removed in as many
‘takes’ of the bucket as is seen appropriate byntlaehine driver, but the final ‘take’ should aim to
leave a smooth, even and clean surface, with anmimi of smearing, polishing and rutting, across a
wide area which can then be inspected by the atd@ratchaeologist for any features of archaeolbgica
interest. Where a bulldozer is used to actuallyaeate topsoil, rather than just push excavateihggs
the following aspects will need to be actively mged and monitored:

« Due consideration should be given to variationthin depth of the topsoil, both as revealed by the
programme of trial trenching, but also where véoia are observed during the stripping exercise;

¢ Consideration should be given the to the depth d¢fings produced by the 360° mechanical

excavator and the bulldozer. This may vary acrbessite, due to localised differences in the swil,
from day to day, dependent on soil moisture cont@mtwell as how hard the plant is workirg (
pushing soil upslope). Accordingly, rutting shoblel monitored regularly. However much topsoil is
removed by the bulldozer, the supervising archagsticshould always try to ensure that a soll
thickness greater than the depth of the bulldozedsk ruts is left in place to seal the natural
alluvium. For example, the archaeologist observest the plant tracks leave ruts that are
approximately 100mm deep. The results of the etialuan the corresponding part of the site
suggest that the topsoil is 300mm thick. Accordintiie bulldozer blade is set to remove 150mm of
topsoil (leaving a shallow buffer of 50mm betwedre thase of the track ruts and the natural
geology). The remaining 150mm depth of topsoildsetully removed down to the unrutted surface
of the natural geology by the 360° mechanical eatav

« Where it is found that the bulldozer cannot be use@move topsoil without impacting on potential
archaeological deposits, all stripping will be aedcby the 360° mechanical excavator, and the
bulldozers will be used for pushing the spoil asrasstripped areas and for bunding.

Excavated arisings will be inspected in order tdlecd any topsoil finds. Where there is a subsoil
interface horizon above the surface of the natooallder clay, this too will be removed (by the 360°
mechanical excavator rather than by the bulldozsruring that the final ‘take’ leaves the uppertmos
surface of the boulder clay smooth, even and cheith,a minimum of smearing, polishing and rutting.
Topsoil and subsoil will be removed and stored spdy.

Where appropriate, the surface of the natural ggoldll be cleaned by hand, using either hoes, shov
scraping, and/or trowels, depending on the suleswitlitions, and inspected for archaeological festur

It should be borne in mind that over the coursseferal days, archaeological features can ‘weather-
out’ and become visible as the minerals withintfiés oxidise (ie, rust) upon exposure to the dihis
means that features such as ditches, pits anduliesgof timber houses may only be visible after
several days. For these reasons, it may be some liefpre an archaeologist is able to sign-off
seemingly archaeologically blank areas of the site.

Arisings. dependent on the wishes of the client, arisingsilshbe removed from the works areas and
stockpiled and bunded at a suitable location withim wider PDA. It is understood that reinstatement
will not be required subsequent to completion @& #ichaeological works, as this may well dovetail
with additional topsoil strip in preparation of thetual construction works commencing. The positibn
any bunds should therefore take account of this iandould ultimately be more cost effective to
position them relative to the overall scheme ofksor

Archaeological supervision and discoveries. putative archaeological features and/or depodéstified,
together with the immediate vicinity of any suclatfees, will be cleaned by hand, using either hoes,
shovel scraping, and/or trowels depending on tlilecsaditions. These features will be planned using
differential GPS, which is accurate to +/- 0.01nm, Total Station. Altitude information will be
established with respect to Ordnance Survey Datlinselection of the features will be sample-
excavated in order to ascertain depths, stateasigpvation, complexity, function, date and sigaifice.

All such investigation of intact archaeological dsits will be exclusively manual. Selected discrete
features, such as pits and postholes, would bestts 50% examination (ie, half-sectioned) in firs
instance, linear features will be subject to a Za#iple with slots a minimum of 1m wide.

Recording strategy: all information identified in the course of thetesiworks will be recorded
stratigraphically, using a system, adapted front tised by Centre for Archaeology Service of English
Heritage, with sufficient pictorial record (plansections, and digital photographs) to identify and
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3.2.14

3.2.15

3.3
3.3.1

illustrate individual features. Primary records Wik available for inspection at all times. Results,
comprising a full description and preliminary clifisation of features or materials revealed, wié b
recorded onpro-forma context sheets, and will be accompanied with geffic pictorial record to
identify and illustrate individual features. Seasowill be generated and features will be planned
accurately at appropriate scales. An indexed phagdgc record, utilising high-resolution digital
imaging, will be undertaken simultaneously, andfedimes will include a visible, graduated metric
scale. The site archive will include both a pho&piric record and accurate large scale plans and
sections at an appropriate scale (1:50, 1:20 ah@)).1All artefacts and ecofacts will be recordethgs
the same system, and will be handled and storedrdiog to standard practice (following current
Chartered Institute for Archaeologists guidelinespider to minimise deterioration.

Significant archaeological findings: following the exploratory investigation of the feees, should it be
found that the archaeological remains are of highificance, it is likely that LCAS would recommend
a more formal process of excavation and a revisorthe present project design, more accurately
reflecting the nature of the discovery, and theratant academic aims and objectives, both in tefms
the fieldwork requirements, and of the post-exdawmaprogramme, which may include detailed analysis
and publication. All such works would be submittecthe client as a resource variation to the pitesen
scope of works.

Treatment of finds: all finds will be exposed, lifted, cleaned, consstvmarked, bagged and boxed in
accordance with the United Kingdom Institute for €amvation (UKIC)First Aid For Finds 1998 (new
edition) and the recipient museum's guidelines. i@éntified finds and artefacts will be retained,
although certain classes of building material cametimes be discarded after recording if an
appropriate sample is retained on advice from ¢legient museum’s archive curator and/or LCAS.

Treasure: any gold and silver artefacts recovered duringcthese of the excavation will be removed to
a safe place and reported to the local Coroner ditipto the procedures relating to the Treasure Act
1996. Where removal cannot take place on the saonkinvg day as discovery, suitable security will be
employed to protect the finds from theft.

Human Remains. any human remains revealed by the works will beitesitu, covered and protected.
No further investigation will continue beyond thafjuired to establish the date and character of the
burial. The RHDHV archaeologist, DONG Energy, LCABdathe local Coroner will be informed
immediately. If removal is essential, the exhumaiid any funerary remains will require the provisio

of a Ministry of Justice license, under sectiono2bhe Burial Act of 1857. An application will be oha

by OA North for the site area on discovery of angrsremains and the removal will be carried ouhwit
due care and sensitivity under the environmentaltheegulations. The cost of removal or treatment
will be agreed with the client and costed as aatinm.

Environmental sampling for plants, faunal remains, technological remains and artefacts: the
recovery of adequate samples of environmental mahtean provide useful information for an
understanding of processes acting upon the sitefanglacing the site within a wider ecological
context. Bulk sediment samples of40 litres will be collected from any suitable (istdrbed,
uncontaminated and of non-modern origin) depositeatures of demonstrable anthropological origin
for the recovery of plant and faunal remains.

Samples for scientific dating: should deposits, or material within deposits, fléafor radiocarbon
assay be encountered, samples will be taken whepnssible. These would include well-stratified
artefacts and ecofacts, but also suitable matesitdcted from environmental samples through flotat
and, in the case of ceramics, from any bulk sievingt sieving and hand-collection. Samples for
dendrochronological or archaeomagnetic dating wdanédaken in conjunction with specialist advice,
for example if any core structural stones demohgtrassociated with hearth, kiln or furnace feagure
were identified during the course of archaeologsit@ works.

Report and Archive

Report: notwithstanding the completion of specialist assesgs, a draft report will be submitted to the
RHDHYV archaeologist and DONG Energy within 12 weekshe completion of fieldwork (although a
‘completion statement’ detailing the high-leveldings must be made available within 2 weeks and an
interim report within 4 weeks). Following the inporation of comments, copies of the final repott wi
be submitted to the RHDHV archaeologist, DONG Enengy to LCAS. The report will include:

. a site location plan related to the national grid
. a front cover to include the planning applicatiammer and the NGR

. a QA sheet detailing as a minimum title, authorsian, date, checked by, approved by
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3.3.3

3.34

3.35

3.3.6

3.3.7

. the dates on which each phase of the programmef was undertaken
. a concise, non-technical summary of the results
. aims and objectives

. an explanation to any agreed variations to the Wfluding any justification for any analyses
not undertaken

. a description of the methodology employed, workeartaken and results obtained
. plans and sections at an appropriate scale shdiinigpcation and position of deposits and finds
. photographic plates as appropriate

. a list of and dates for any finds recovered ancescidption and interpretation of the deposits
identified

. a description of any environmental or other spetialssessment undertaken, the results obtained
and of the recommendations for any appropriaterprage of analysis

. a statement of the significance of the resultshieirtlocal, regional and national context, if
required, cross referenced to the regional resemgehdas, as appropriate

. conclusions/discussion

. where there is scope and justified requiremenfuidher work and publication, the scope of those
works will be presented within an updated projexgign, complete with a timetable and schedule
of costs

. a copy of this WSI, and indications of any agreepadture from the design
. the report will also include a complete bibliogrgpi sources from which data has been derived.
. a summary of the archive.

The report will be in the same basic format as Wl; a copy of the report can be provided on CD, if
required. Recommendations concerning any subsequeitiation strategies and/or further
archaeological work following the results of thetaeological investigations will be provided in a
separate communication.

Confidentiality: all internal reports to the client are designedlasuments for the specific use of the
client, for the particular purpose as defined i pioject brief and project design, and shouldréated

as such. They are not suitable for publicationcslamic documents or otherwise without amendment
or revision.

Archive: the results of all archaeological work carried oilt form the basis for a full archive to
professional standards, in accordance with curiemglish Heritage guidelinesM@nagement of
Research Projects in the Historic Environme2@06 andManagement of Archaeological Projecgnd
edition, 1991). The project archive will includensmary processing and analysis of all features,sfind
or palaeoenvironmental data recovered during fieltbywwhich will be catalogued by context.

The deposition of a properly ordered, fullyegrated and indexed project archive in an appatgri
repository is essential and archive will be prodide the English Heritage Centre for Archaeology
format and a synthesis will be submitted to thedashire HER, Preston (the index to the archive and a
copy of the report). Dependent on the quantity sigdificance of any finds, the archive will eithes
deposited with the Lancaster Museum, or, where mefagtual archive is to be retained, with the
Lancashire Record Office, Preston.

All artefacts will be processed to MAP2 staddaand will be assessed by OA North's in-housdsfin
specialists. The deposition and disposal of angfarts recovered in the course of the archaeolbgica
investigations will be agreed with the legal owaad an appropriate recipient museum (likely toHee t
Lancaster Museum). Discussion regarding the mussuetjuirement for the transfer and storage of
finds will be conducted prior to the commencemethe project, and the RHDHV archaeologist and
LCAS will be notified of the arrangements made.

OASIS: an OASIS form will be completed as part of the kgor
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441
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451

Other Matters

Health and Safety

OA North must provide a Health and Safety Statenagik copy of their company Safety policy. All
site procedures must be in accordance with theagail set out in the Health and Safety Manual
compiled by the Standing Conference of Archaeoldditdt Managers (1997). A site-specific Health
and Safety plan and Method Statement, accompagieditten risk assessment will be undertaken in
advance of project commencement and copies mushdme available on request to all interested
parties.

Full regard must be given to all constraints (smrsetd during the fieldwork as well as to all Health
and Safety considerationsmformation regarding services within the study area will be provided
by DONG Energy and must be used during the course difie archaeological investigation works.

Project monitoring

While the work is undertaken for the clien€AS will be kept fully informed of the work and its
results, and will be notified a week in advancehe commencement of the fieldwork. Any proposed
changes to the WSI will be agreed with the RHDHVhasgwlogist, DONG Energy and LCAS in
consultation with the client. Fieldwork will be mitored by the RHDHV archaeologist and LCAS on
behalf of DONG Energy.

Work timetable

Strip, Map and Record: approximately four to six weeks will be requiredstrip Areas A and B.
Dependent on the nature of the findings, it maybssible to complete investigation and recording of
archaeological remains within that period. HoweWeis possible that up to six additional weeks may
be required to complete the investigation.

Report: copies of the draft report, as outlinedSection 3.3.1will be issued to the client and other
relevant parties within twelve weeks of the comipletof fieldwork, unless otherwise agreed. A
‘completion statement’ must, however, be made altgl within two weeks, detailing the high-level
findings of the archaeological investigation woeksd an interim report made available within four
weeks.

Archive the archive must be deposited within six monthiWahg submission of the report, unless
otherwise instructed.

Staffing

The project will be under the direct managen@nStephen Rowland (OA North Senior Project
Manager) to whom all correspondence should be addde The strip, map and record will involve a
suitably sized team of experienced archaeologistdly an OA North Project Officer. All such staff a
OA North are experienced archaeologists capablenafertaking small-, medium- and large-scale
projects in a range of urban and rural situatidine finds will be processed, studied and reporfazhu
either by, or under the guidance &hris Howard-Davies (OA North Finds Manager) who has
extensive experience of finds from all periods, patticularly prehistoric and Roman material. All
environmental sampling and assessment will be tizkiem under the auspicesf Denise Druce(OA
North Environmental Manager) who has unparallelegegéence of palaeoenvironmental work in the
North West and who heads an excellent team of enwiental archaeologists.

Insurance

OA North has a professional indemnity covea t@mlue of £2,000,000; proof of which can be siggbl
as required.
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APPENDIX 3: SUMMARY OF TRENCH RESULTS

Phase 1: Palaeochannel development

Phase 2: Post medieval or modern features

Phase l1a: Additional palaeochannels and probableahdeatures

Trench  |Dimension Orientation  [Rational Provisional [Description of Findings
Phasing
ATTO01 |30m x 2m E-W Sample general [None Blank. No archaeology
area north of Topsoil>0.30m thick
palaeochannel Clay natural
ATTO002 |30m x 2m E-W Sample general [None Blank. No archaeology
area north of Topsoil>0.30m thick
palaeochannel Subsoil reported but probably result of
over machining
Clay natural
ATTO03 |30m x 2m E-W Sample general [None Blank. No archaeology
area north of Topsoil>0.30m thick
palaeochannel Clay natural
ATTO004 |30m x 2m E-W Sample general |Phase la Topsoil>0.20m thick
area south of Possible shallow ditch/gully (404)[405]
palaeochannel extending NE-SW
Clay natural
ATTO05 |50m x 2m E-W Sample general |Phase la Topsoil>0.30m thick
area south of Possible ring ditch/drip gully with a peaty
palaeochannel upper fill (502)(508)[503] and
(504)(507)[505]
Possible stake hol&@9)[510]
Clay natural
ATTO06 |30m x 2m E-W Sample general |Phase la Topsoil>0.20m thick
area north of Possible shallow ditch/gully extending N-
palaeochannel S (604)[605]
/A possible pit 606)[607] and a natural
feature 611)[612]
One linear feature discounted as naturgal
Clay natural
ATTO07 |20m x 3m E-W Sample general [None Blank. No archaeology
area north of Topsoil>0.28m thick
palaeochannel Clay natural>1.50m thick
Sondage excavated Dark grey alluvial deposits>2m thick
toinvestigate the End of excavation
uderlying alluvial
deposits
ATTO08 |20m x 3m E-W Sample general [None Blank. No archaeology
area south of Topsoil>0.18m thick
palaeochannel Clay natural
ATTO09 |30m x 2m E-W Sample general [None Blank. No archaeology
area south of Topsoil>0.20m thick
palaeochannel Subsoil reported>0.20m thick but
probably just over machining of natura
Clay natural
ATTO010 |15m x 3m N-S Sample general Phase 1a Topsoil>0.20m thick
area north of Subsoil>0.05m thick but probably
palaeochannel representing over machining
A linear feature was identified in plan
extending E-W and after excavation of|a
box section was found to potentially
consist of 3 or more cuts and associated
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Trench

Dimension

Orientation

Rational

Provisional
Phasing

Description of Findings

sequence of fills.

Primary featureJ001](1008)(1002)
Secondary feature
[1005](1006)(1009)(1007)

Tertiary feature J003](1004)

Field drain

Clay natural

ATTO11

30m x 2m

Sample general
area south of
palaeochannel.
Sondage to be
excavated

Phase la

Topsoil>0,30m thick.
Linear feature representing a possible
ditch terminal extending N-S across w¢
end. Includes a sequence of two poten
cuts and associated fill sequence as w|
as a possible post hole excavated into
top
Primary featureJ102]+[1110]
(1103)+(1111)
Secondary feature may include a pit ct
into the ditch terminus1fl04]+[1112]
(1105)(1106)(1107)+(1113)(1114)(1115)(
1116)(1118)
Possible post holel108](1109)
Possible second ditch terminus at east
end of trench1119](1120)(1121)(1122)

pst
tial
ell
the

It

ern

ATTO12

15m x 3m

E-W

Sample general
area north of
palaeochannel

None

Blank. No archaeology
Topsoil>0.35m

/An irregular feature with a peaty fill wa
examined but identified as bioturbation
other natural origin
Clay natural

14

or

ATTO13

20m x 3m

NE-SW

Sample general
area north of
palaeochannel

Phase 1la and|2 Topsoil>0.30m thick

Field drains aligned E-W

Shallow gully/ditch on same alignment
field drains [L303](1302)

/A possible irregular pit with a peaty fill
[1305](1304)

Clay natural

as

ATTO14

20m x 3m

E-W

Sample general
area south of
palaeochannel.

Phase 1

Blank. No archaeology
Topsoil>0.53m thick
Shallow sondage excavated at east en
explore a possible buried soil horizon
which proved negative
Southern edge of the main palaeochan
evident extending across the NW corn
of the trench, not excavated
Clay natural

d to

nel

er

ATTO15

20m x 3m

E-W

Sample general
area south of
palaeochannel.
Sondage excavat
across the easter
end of trench

Phase la

Topsoil>0.30m thick
/A single ditch 1506](1504)(1505) curves
from the north to the west.

At its western extent the ditch split into
two separate feature$507](1509) and
[1508](1510)

Clay natural>1.40m thick

Sondage revealed alluvial deposits be
the clay natural >2.30m thick

ATTO16

30m x 4m

E-W

Excavated acros
the palaeochanne

Bhase 1

No archaeology
Topsoil>0.30m thick
Sondage excavated across the main

palaeochannel and additional feature
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Trench  |Dimension Orientation  [Rational Provisional [Description of Findings
Phasing
interpreted as a tributary palaeochann
ATTO017 |15m x 3m N-S Sample PhasegTopsoil>0.35m thick
general la |Possible linear feature extending E-W
area wes very vague diffuse edge and doubtful
of lower fill
palaeocha Clay natural
nnel.
ATTO018 |30m x 4m E-W Excavate PhaseNo archaeology
d across 1 Topsoil>0.55m thick
the Palaeochannel exposed in plan but no
palaeocha otherwise excavated
nnel Clay natural
ATT019 |50m x 2m E-W Sample general |Phase 2 Topsoil>0.40m thick
area away from Series of 6 or more field drains
and south of the Large linear subsequently found to
palaeochannel contain a large ceramic drain
Series of linear feature$903](1904) +
[1910](1911) cut by several pits
[1912][ 1915](1916)(1913) one obviously|
modern [918]. A possible posthole was
cut into one section of the ditch.
/An area of made ground deposits not
excavated
'Two possible pit features located in the
eastern end of trench921](1922) and
[1919](1920)
Clay natural with increasing stone + sg
content
ATT020 |50m x 2m NE-SW Sample general|Phase 1a and|2 Topsoil>0.30m thick
area away from Field drain extending length of trench
and south of the A possible shallow pit with peaty fill at
palaeochannel the NE end of trenci2p01](2002) with
another feature discounted as rooting
One ditch 004](2003) extending E-W
with a second probable ditch running
parallel 2m to the north
[2007](2006)(2005)
May intersect a further but more doubt
ditch extending N-S2010](2009)(2008)
Clay natural
ATT021 |20m x 3m E-W Sample general |Phase la Topsoil>0.50m thick
area north of Field drain extended length of trench
palaeochannel Possible shallow ditch/gully extending
NW-SE [2105](2104)
Uncertain feature at western end of tre
[2103](2102)
Clay natural
ATT022 |30m x 4m N-S Excavated acrosBhase 1 No archaeology
the palaeochannel Topsoil>0.30m thick
Sondage excavated across the main
palaeochannel
Clay natural
ATT023 |30m x 2m E-W Sample general |Phase 1 Blank. No archaeology
area away from Topsoil>0.30m thick
and north of the Sondage excavated to a depth of >4m
palaeochannel eastern end of trench
Sondage excavated Clay natural>1.24m thick
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Trench  |Dimension Orientation  [Rational Provisional [Description of Findings
Phasing
at eastern end of Alluvial deposits>2.50m thick
trench. A piece of bog wood was encountered
the top of the alluvium, wood sampled
ATT024 |15m x 3m N-S Sample general Phase 2 Topsoil>0.18m thick
area away from Subsoil>0.40m thick
and north of the A linear feature extended E-W across
palaeochannel northern end of trench
[2506](2504)(2505) containing peat
layers, interpreted as a possible
palaeochannel
Clay natural>0.30m thick
Alluvial deposits exposed at base
ATT025 |20m x 3m E-W Sample general [None Blank. No archaeology
area away from Topsoil>0.50m thick
and north of the Subsoil>0.20m thick
palaeochannel Modern field drain
Clay natural
ATT026 |30m x 2m E-W Sample general [None Blank. No archaeology
area north of the Topsoil>0.25m thick
palaeochannel Field drains
Clay natural
ATTO027 |20m x 3m E-W Sample general |Phase la Topsoil>45m thick
area away from Possible irregular pit with a peaty fill
and north of the [2704](2703)(2702)
palaeochannel. Sondage excavated to >4m depth
Sondage excavated Clay natural>1.50m thick
at western end of Alluvial deposits>2m thick
trench.
ATT028 |30m x 3m E-W Sample general [None Blank. No archaeology
area away from Topsoil>0.60m thick
and north of the Field drain
palaeochannel Clay Natural
ATT029 |20m x 3m E-W Sample general |Phase la Topsoil>0.40m thick
area away from Irregular linear feature meandering SW
and north of the NE [2903]+[2905] (2904)(2906)(2907)
palaeochannel Possible palaeochannel
Sondage excavated Sondage excavated to >4m depth
at eastern end of Clay natural>1.50m thick
trench. Alluvial deposits>2m thick
ATTO30 |15m x 3m E-W Sample general [None Blank. No archaeology
area away from Topsoil>0.30m thick
and north of the Field drain
palaeochannel Irregular features containing peaty fills
examined but dismissed as natural
Clay natural
ATTO31 |30m x 4m E-W Excavated acrosBhase 1 and 1a Topsoil>0.60m thick

the palaeochanne

Field drain

Linear feature with a peaty fill thought
be a ditch cut into top of palaeochanng
[3103](3104)(3105)

Upon excavation of sondage across
palaeochannel found to be the upper f
of the channel

One possible irregular pit with a peaty
dismissed as natural

Clay natural>0.50m thick

fill

Alluvial deposits exposed at base of
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Trench  |Dimension Orientation  [Rational Provisional [Description of Findings
Phasing
channel
ATTO032 |50m x 2m E-W Sample general |Phase la Topsoil>0.50m thick
area away from A possible shallow linear feature
and north of the extending NE-SW and terminating in t
palaeochannel trench B209](3208) with wood in the fill
A possible pit $211](3210)
Several other linear and discrete featu
were examined but thought to be natu
Clay natural
ATTO33 |30m x 2m E-W Sample general [None Blank. No archaeology
area away from Topsoil>0.20m thick
and north of the Subsoil>0.40m thick
palaeochannel Clay natural
ATTO034 |30m x 2m E-W Sample general [None Blank. No archaeology
area away from Topsoil>0.20m thick
and north of the Subsoil>0.40m thick
palaeochannel Clay natural
ATTO35 |30m x 2m E-W Sample general [None Blank. No archaeology
area away from Topsoil>0.70m thick
and north of the Clay natural
palaeochannel
ATTO036 |15m x 3m NW-SE Sample generalPhase 1a Topsoil>0.40m thick
area away from Irregular spread of peaty material
and south of the probably a tree throw
palaeochannel Very shallow linear feature extending &
W [3601](3602)
Clay natural with increasing stone + sg
content
ATTO37 |30m x 2m NE-SW Sample generalNone Blank. No archaeology
area away from Topsoil>0.36m thick
and south of the Peat horizon exposed. Unclear if this
palaeochannel at overlies the alluvial deposits or represe
the base of a rising peat deposits exposed as overburden
slope to the SE rising up the slope
ATTO038 |30m x 2m NE-SW Sample general|Phase 2 Topsoil>0.30m thick
area away from Series of field drains
and south of the /An isolated feature interpreted as a po
palaeochannel at hole [3803](3804)
the base of a rising Clay natural
slope to the SE
ATTO39 |30m x 2m E-W Sample general |Phase 2 Topsoil>0.55m thick
area away from Shallow linear feature extending NE-S
and south of the sandy fill containing stone and coal
palaeochannel on Clay natural with increasing stone + sg
a slope rising to content
the SE
ATTO040 |30m x 2m N-S Sample general [None Blank. No archaeology
area away from Topsoil>0.40m thick
and south of the Clay natural with increasing stone + sg
palaeochannel on content
top of a slope
descending to the
SW
ATTO041 |30m x 2m E-W Sample general |Phase 2 Topsoil>0.50m thick

area away from
and south of the
palaeochannel o

a slope rising to

Possible ditch extending NE-SW with &
modern mixed fill #103](4104)(4105)
with possible recut4107](4108)(4109)

A

Peat deposit at base of slope
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Trench  |Dimension Orientation  [Rational Provisional [Description of Findings
Phasing
the SE Clay natural with increasing stone + s
content
ATTO042 |30m x 2m N-S Sample general [None Blank. No archaeology
area away from Topsoil>0.40m thick
and south of the Clay natural
palaeochannel
ATTO043 |30m x 2m N-S Sample general [None Blank. No archaeology
area away from Topsoil>0.60m thick
and south of the Clay natural
palaeochannel
ATTO044 |50m x 2m N-S Sample general Phase 1a Topsoil>0.45m thick
area away from Series of field drains
and north of the Shallow pit with peaty fill at southern e
palaeochannel [4402](4401)
Irregular feature examined at northern
of trench but found to be natural
Clay natural
ATTO045 |30m x 2m N-S Sample general [None Blank. No archaeology
area away from Topsoil>0.30m thick
and north of the Series of field drains
palaeochannel Clay natural
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APPENDIX 4: CONCORDANCE OF CONTEXTS

Trench No |Context No |Context Type | Description

ATTO004 0403 Deposit Light grey silty clay natural

ATTO004 0404 Deposit Medium brown silty clay fill 6405

ATTO004 0405 Cut Shallow V-shaped cut of possible ditch
ATTO004 0406 Deposit Medium grey brown silty clay topso
ATTO005 0501 Deposit Topsoil

ATTO005 0502 Deposit Dark grey brown silty clay secanddl of 0503
ATTO005 0503 Cut V-shaped cut of curvilinear ditch/gull
ATTO005 0504 Deposit Dark reddish brown silty clay setary fill of 0505
ATTO005 0505 Cut V-shaped cut of curvilinear ditch/gull
ATTO005 0506 Deposit Light yellow grey clay natural

ATTO005 0507 Deposit Yellowish grey silty clay primdily of 0505
ATTO005 0508 Deposit Medium light grey silty clay priméill of 0503
ATTO005 0509 Deposit Dark grey brown silty clay fill 6510
ATTO005 0510 Cut Subcircular cut of possible stake hole
ATTO006 0601 Deposit Light yellow grey clay natural

ATTO006 0604 Deposit Medium brown silty clay fill 6605

ATTO006 0605 Cut Irregular shaped cut of possible ditch
ATTO006 0606 Deposit Medium brown silty clay fill 6607

ATTO006 0607 Cut Sun-oval cut of possible pit

ATTO006 0611 Deposit Medium brown silty clay fill 6612

ATTO006 0612 Cut Sub-oval cut of probable natural featu
ATTO006 0614 Deposit Medium grey brown silty clay topso
ATTO10 1001 Cut U-shaped cut of possible ditch

ATTO10 1002 Deposit Light grey blue fill dfo01

ATTO10 1003 Cut U-shaped cut of possible ditch/gully
ATTO10 1004 Deposit Medium grey silty clay fill 4003

ATTO10 1005 Cut Irregular shaped possible re-cutGsfl
ATTO10 1006 Deposit Dark grey silt clay fill a005

ATTO10 1007 Deposit Light yellowish grey silty clayl fof 1005
ATTO10 1008 Deposit Dark brown silty clay fill d001

ATTO10 1009 Deposit Medium greyish orange fill 105

ATTO11 1101 Deposit Medium grey brown silty clay topso
ATTO11 1102 Cut V-shaped cut of possible ditch

ATTO11 1103 Deposit Medium grey brown silty clay filf 1102
ATTO11 1104 Cut Slightly irregular V-shaped possitdecut 0f1102
ATTO11 1105 Deposit Light greyish brown silty clayl fif 1104
ATTO11 1106 Deposit Dark reddish brown silty clay 61104
ATTO11 1007 Deposit Medium greyish brown silty claly &f 1104
ATTO11 1108 Cut V-shaped cut of possible post hole
ATTO11 1109 Deposit Light grey silty clay fill df108

ATTO11 1110 Cut U-shape cut of possible ditch

ATTO11 1111 Deposit Medium greyish brown silty claly éf 1110
ATTO11 1112 Cut U-shaped re-cut 10

ATTO11 1113 Deposit Medium greyish brown silty claly éf 1112
ATTO11 1114 Deposit Dark reddish brown silty clay quedt fill of 1112
ATTO11 1115 Deposit Medium greyish brown silty claly éf 1112
ATTO11 1116 Deposit Yellowish brown sandy clay fill tf12
ATTO11 1117 Deposit Medium greyish brown silty clapsoil
ATTO11 1118 Deposit Medium greyish brown re-deposttgzsoil
ATTO11 1119 Cut Irregular shaped cut of possible ditziminal
ATTO11 1120 Deposit Medium yellowish brown silty clély of 1119
ATTO11 1121 Deposit Dark brown silty clay and pedtdil 1119
ATTO11 1122 Deposit Medium greyish brown silty claly éf 1119
ATTO13 1301 Deposit Medium greyish brown silty clapsoil
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Trench No |Context No |Context Type | Description

ATTO13 1302 Deposit Medium orange brown silty claydil 1303

ATTO13 1303 Cut V-shaped cut of ditch

ATTO13 1304 Deposit Dark grey brown silty clay and tgfdhof 1305

ATTO13 1305 Cut Irregular shaped cut of possible pit

ATTO15 1501 Deposit Light greyish brown silty clay ol

ATTO15 1502 Deposit Light grey silty clay subsoil

ATTO15 1503 Deposit Light grey clay natural

ATTO15 1504 Deposit Light brownish grey clayey silt fif 1506

ATTO15 1505 Deposit Dark greyish brown clayey silthpairy fill of cut 1506

ATTO15 1506 Cut Irregular shaped cut of ditch

ATTO15 1507 Cut Irregular shaped cut of ditch

ATTO15 1508 Cut Irregular shaped cut of ditch

ATTO15 1509 Deposit Dark brown clayey silt fill 607

ATTO15 1510 Deposit Dark brown clayey silt fill #6508 produced post-med pot

ATTO17 1701 Deposit Light brownish grey silty clay ol

ATTO17 1702 Deposit Dark grey brown silty clay withgpdill of 1704

ATTO17 1703 Deposit Medium grey brown silty clay fill 1704

ATTO17 1704 Cut Irregular shaped cut of possible ditch

ATTO17 1705 Deposit Medium orange brown clay natural

ATTO17 1706 Deposit Medium orange grey brown clay ratu

ATTO019 1901 Deposit Light yellowish grey clay natural

ATTO019 1902 Deposit Medium grey brown silty clay topso

ATTO019 1903 Cut Curvilinear cut of ditch/gully samel®8 and1910

ATTO019 1904 Deposit Medium greyish brown silty claly éf 1903

ATTO019 1905 Cut V-shaped cut of possible post holendating1904

ATTO019 1906 Deposit Dark grey silty clay fill dB05

ATTO019 1907 Deposit Dark brown silty clay fill @805

ATTO019 1908 Cut Curvilinear cut of ditch/gully same1®3 and1910

ATTO019 1909 Deposit Medium greyish brown silty claly éf 1908

ATTO019 1910 Cut Curvilinear cut of ditch/gully samel®3 and1908

ATTO019 1911 Deposit Medium greyish brown silty claly éf 1910

ATTO019 1912 Cut Sub-circular cut of pit truncatibhgl1

ATTO019 1913 Deposit Dark brown silty clay fill d915

ATTO019 1914 Deposit Medium greyish brown silty claly éf 1915

ATTO019 1915 Cut Irregular shaped cut of pit truncatl®d1

ATTO019 1916 Deposit Dark brown silty clay fill d912

ATTO019 1917 Deposit Medium greyish brown silty claly éf 1912

ATTO019 1918 Cut Cut of modern pit

ATTO019 1919 Cut Oval cut of pit

ATTO19 1920 Deposit Dark brown silty clay fill d919

ATTO19 1921 Cut Oval cut of pit

ATTO19 1922 Deposit Dark reddish brown silty clay 61921

ATT020 2001 Cut Sub-circular cut of possible pit

ATT020 2002 Deposit Dark grey brown silty clay withabdill of 2001

ATT020 2003 Deposit Dark grey brown with orange brown mottling siltyaglfill
of 2004

ATT020 2004 Cut V-shaped cut of ditch

ATT020 2005 Deposit Dark grey brown silty clay secanddl of 2007

ATT020 2006 Deposit Medium orange brown silty clay possible primaryl fiff
2007

ATT020 2007 Cut Uneven V-shaped cut of possible ditch

ATT020 2008 Deposit Dark grey brown silty clay fill 2010

ATT020 2009 Deposit Medium grey brown silty clay pbésiprimary fill of 2007

ATT020 2010 Cut Uncertain V-shaped cut of possibletdgully

ATT020 2011 Deposit Medium grey brown silty clay topso

ATT020 2012 Deposit Light yellow grey clay natural
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Trench No |Context No |Context Type | Description

ATT021 2101 Deposit Light yellowish grey clay natural

ATT021 2102 Deposit Medium brown sandy clay fill2#03

ATT021 2103 Cut Irregular shaped cut of possible piireear terminus

ATT021 2104 Deposit Medium brown sandy clay fill2#05

ATT021 2105 Cut Slightly irregular cut of possible B ditch/gully

ATT021 2109 Deposit Medium grey brown silty clay topso

ATT022 2201 Deposit Dark brown silty clay with pedt éif palaeochanne?204

ATT022 2202 Deposit Light bluish grey silty clay primary fill of palaebanne
2204

ATT022 2203 Deposit Medium greyish blue silty clay maralluvial layer

ATT022 2204 Cut V-shaped cut of palaeochannel

ATT022 2205 Deposit Medium grey brown silty clay topso

ATT022 2206 Deposit Medium yellowish orange silty clatural

ATTO022 2207 Deposit Same 2806

ATT024 2401 Deposit Medium grey brown clayey siltgoj

ATT024 2402 Deposit Medium orange brown clay natural

ATT024 2403 Deposit Medium grey silty clay marine ®ihl deposit

ATT024 2404 Deposit Light grey and orange brown clagosidary fill 0f2406

ATT024 2405 Deposit Dark brown and medium grey silty clay with peatéde
primary fill of 2406

ATT024 2406 Cut Slightly irregular V-shaped cut of ditch or poss
palaeochannel

ATTO027 2701 Deposit Medium grey brown silty clay topso

ATTO027 2702 Deposit Dark grey brown silty clay withgbdill of 2704

ATTO027 2703 Deposit Medium grey brown with orange mottling silty clayl bf
2704

ATTO027 2704 Cut Sub-rectangular shaped cut of possible

ATTO027 2705 Deposit Light yellow grey clay natural

ATT029 2901 Deposit Medium grey brown silty clay topso

ATT029 2902 Deposit Light yellowish grey clay natural

ATT029 2903 Cut Curvilinear cut of sinuous feature

ATT029 2904 Deposit Medium reddish brown silty claytwpeat fill 0f2903

ATT029 2905 Cut Curvilinear cut of sinuous feature

ATT029 2906 Deposit Medium yellowish grey silty claly 6f 2905

ATT029 2907 Deposit Same 2906

ATT029 2908 Deposit Medium reddish brown silty claytwpeat fill 0f2905

ATTO31 3101 Deposit Light brownish grey clayey silpsoil

ATTO31 3102 Deposit Light orange brown clay natural

ATTO31 3103 Deposit Dark brown silty clay with pedt éif palaeochanne3106

ATTO31 3104 Deposit Light grey clay fill of palaeochmh3106

ATTO31 3105 Deposit Medium grey clay marine alluviaposit

ATTO31 3106 Cut V-shaped cut of palaeochannel

ATTO032 3201 Deposit Light yellowish grey clay natural

ATTO032 3202 Deposit Medium grey brown silty clay wjhat fill of 3203

ATTO032 3203 Cut Sub-oval cut of probable natural featu

ATTO032 3204 Deposit Dark greyish brown sandy claydflB205

ATTO032 3205 Cut Irregular cut of probable natural inéeature

ATTO032 3206 Deposit Medium yellow brown fill G207

ATTO032 3207 Cut Irregular cut of possible natural inéeature

ATTO032 3208 Deposit Medium Grey brown sandy claydil3209

ATTO032 3209 Cut Shallow cut of possible ditch/gully

ATTO032 3210 Deposit Medium brown sandy clay fill3#11

ATTO032 3211 Cut Sub-oval shaped cut of a possible pit

ATTO032 3217 Deposit Medium grey brown silty clay topso

ATTO36 3601 Cut Shallow cut of possible ditch

ATTO36 3602 Deposit Medium grey silty clay fill 8601
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Trench No |Context No |Context Type | Description

ATTO36 3603 Cut Irregular cut of probable tree throw

ATTO36 3604 Deposit Dark grey sandy clay fill 8603

ATTO38 3801 Deposit Dark greyish brown silty clay tojps

ATTO38 3802 Deposit Light orange grey clay natural

ATTO38 2803 Cut Circular cut of possible post hole

ATTO38 3804 Deposit Medium brown sandy silty clay @ifl3803

ATTO039 3901 Deposit Medium greyish brown silty clapsoil

ATTO39 3902 Deposit Light yellowish grey clay natural

ATTO39 3903 Cut Shallow concave cut of probable ditch

ATTO39 3904 Deposit Medium brown sandy clay fill3803

ATTO39 3905 Deposit Medium brown sandy silty clay fill containing fregpt cog
inclusions of cuB903

ATTO39 3906 Deposit Medium brown sandy silty clay fill containing pasiec
pottery, metal and CBM of c@903

ATTO041 4101 Deposit Light yellowish brown sandy clatural

ATTO041 4102 Deposit Medium grey brown silty sandy dagsoil

ATTO041 4103 Cut U-shaped cut of possible ditch

ATTO041 4104 Deposit Medium yellowish grey silty claly 6f 4103

ATTO041 4105 Deposit Medium grey silty clay fill @fl03

ATTO041 4106 Deposit Light brown silty clay fill gf103

ATTO041 4107 Cut U-shaped possible re-cutibd3

ATTO041 4108 Deposit Medium grey silty clay fill @fl07

ATTO041 4109 Deposit Medium grey silty clay fill @fl07

ATTO044 4401 Deposit Dark brown silty clay with pedk éif 4402

ATTO044 4402 Cut Sub-circular fill of possible pit

ATTO044 4403 Deposit Medium grey brown silty clay topso

ATTO044 4404 Deposit Light yellowish grey clay natural

Area A 5000 Layer Clay Natural

Area A 5001 Cut East-west aligned ditch

Area A 5002 Deposit Primary fill of ditcB001

Area A 5003 VOID VOID

Area A 5004 VOID VOID

Area A 5005 Layer Topsoil

Area A 5006 Cut Cut of ditch

Area A 5007 Deposit Fill of ditcB006

Area A 5008 Cut Cut of ditch

Area A 5009 Deposit Primary fill of ditcB008

Area A 5010 Deposit Secondary fill of dit&008

Area A 5011 Cut Cut of north-east/south-west aligniéchégully

Area A 5012 Deposit Fill of ditch/gull$011

Area A 5013 Cut Cut of north-east/south-west aligniéchégully terminus

Area A 5014 Deposit Primary fill of ditch/gully termis 5013

Area A 5015 Deposit Secondary fill of ditch/gully tearmas5013

Area A 5016 Cut Cut of ditch

Area A 5017 Deposit Primary fill of ditcfk016

Area A 5018 Deposit Secondary fill of ditcb016

Area A 5019 Cut Cut of discrete feature

Area A 5020 Deposit Fill 06019

Area A 5021 Deposit Black sand band witidil9

Area A 5022 Deposit Grey deposit withhi®19

Area A 5023 Cut Cut of possible terminus to lineatdea

Area A 5024 Deposit Primary fill d5023

Area A 5025 Deposit Secondary fill 6023

Area A 5026 Cut Cut of gully

Area A 5027 Deposit Primary fill d5026
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Trench No |Context No |Context Type | Description
Area A 5028 Deposit Secondary fill 6026
Area A 5029 Cut Cut of discrete feature
Area A 5030 Deposit Primary fill d5029
Area A 5031 Deposit Secondary fill 6029
Area A 5032 Cut Cut of discrete feature
Area A 5033 Deposit Primary fill d5032
Area A 5034 Deposit Secondary fill 6032
Area A 5035 Deposit Fill of palaeochanrI36
Area A 5036 Cut Cut of palaeochannel
Area A 5037 Cut Cut of post-medieval boundary feature
Area A 5038 Deposit Fill 05037
Area A 5039 Deposit Primary fill d5037
Area A 5040 Deposit Secondary fill 6042
Area A 5041 Deposit Primary fill d5042
Area A 5042 Cut Cut of palaeochannel
Area A 5043 Cut Cut of post-medieval ditch
Area A 5044 Deposit Primary fill of ditch043
Area A 5045 Deposit Secondary fill of dit&943
Area A 5046 Deposit Tertiary fill of ditcB043
Area A 5047 Deposit Quaternary fill of dit&i043
Area A 5048 Deposit Fill 05050
Area A 5049 Deposit Fill 05050
Area A 5050 Cut Cut of palaeochannel
Area A 5051 Deposit Fill 06052
Area A 5052 Cut Cut of palaeochannel
Area A 5053 Deposit Fill 05054
Area A 5054 Cut Cut of palaeochannel
Area A 5055 Cut Cut of post-medieval ditch
Area A 5056 Deposit Fill 05055
Area A 5057 Deposit Fill 05055
Area A 5058 Deposit Fill 05055
Area A 5059 Deposit Fill 05061
Area A 5060 Deposit Fill 05061
Area A 5061 Cut Cut of palaeochannel
Area A 5062 Deposit Fill 05063
Area A 5063 Cut Cut of palaeochannel
Area A 5064 Deposit Fill 05063 consisting of re-deposited clay
Area A 5065 Deposit Fill 05063
Area A 5066 Cut Cut of palaeochannel
Area A 5067 Deposit Primary fill 6066
Area A 5068 Deposit Secondary fill 56066
Area A 5069 Deposit Tertiary fill 05066
Area A 5070 Deposit Quaternary fill 8066
Area A 5071 Cut Cut of field drain
Area A 5072 Deposit Fill 065071
Area A 5073 Deposit Fill 06074
Area A 5074 Cut Cut of palaeochannel
Area A 5075 Cut Cut of palaeochannel
Area A 5076 Deposit Fill 06075
Area A 5077 Deposit Fill 06075
Area A 5078 Deposit Fill 06075
Area A 5079 Deposit Fill 06075
Area A 5080 Deposit Fill 06075
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APPENDIX 5: STRATIGRAPHIC LOGS

OXFORD ARCHAEOLOGY

BOREHOLE RECORDING SHEET

SUMMARY DETAILS

Walney Terrier Rig boreholes with retrieval of 1m cores
Site code Substation
Borehole No. 10
Easting 342466.31
Northing 460333.97
GL ELEV (m aOD) 4.30m Logged by Mairead Rutherford
Total depth (m) 10.00 m Date 24/09/2014

COMPOSITE LITHOLOGICAL LOG

Depth (m) Keyword Upper contact Description

From To

0 0.20 Missing

0.20 0.60 Clay Stiff, brown, rootlets

0.60 1.00 Clay Gradual Very stiff, brown

1.00 1.26 Missing

1.26 1.80 Clay Stiff, brown/grey

1.80 6.91 Silty clay Gradual Soft, grey, sticky

6.91 7.00 Peat Sharp Crumbly, black, plant
fragments

7.00 7.88 Silt - Grey, sticky, plant fragments

7.88 8.00 Peat Sharp Soft, brown, crumbly, silty

8.00 8.58 Silt - Sticky, grey

8.58 8.91 Peat Sharp Soft, brown, crumbly, wood

8.91 9.40 Silt Sharp Sticky, grey

9.40 9.75 Sand Sharp Soft, wet, grey

9.75 10.00 Gravel Sharp Grey
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OXFORD ARCHAEOLOGY

BOREHOLE RECORDING SHEET

SUMMARY DETAILS

Walney Terrier Rig boreholes with retrieval of 1m cores
Site code Substation
Borehole No. 9
Easting 342352.95
Northing 460240.88
GL ELEV (m aOD) 4.25 Logged by Mairead Rutherford
Total depth (m) 10m Date 24/09/2014

COMPOSITE LITHOLOGICAL LOG
Depth (m) Keyword Upper contact Description
From To
0 0.30 Topsoil Indurated sandy clay and
topsoil
0.30 1.00 Clay Gradual Stiff, orange/brown
1.00 1.50 Missing
1.50 2.06 Clay Stiff, orange/brown
2.06 2.10 Disturbed Sharp Topsoil/earth layer
2.10 6.93 Silty clay Sharp Soft, grey, sticky
6.93 7.00 Peat Sharp Dark brown, crumbly
7.00 7.76 Silt - Wet, sticky, grey
7.76 8.00 Peat Sharp Dark brown, crumbly
8.00 8.67 Silty clay - Grey
8.67 8.80 Peat Transitional Dark brown, crumbly
8.80 9.00 Sand Sharp Soft, grey, fine
9.00 9.70 Silt - Wet, sticky, grey
9.70 10.00 Sand Sharp Wet, grey, fine
OXFORD ARCHAEOLOGY

BOREHOLE RECORDING SHEET

SUMMARY DETAILS

Walney Monolith 1601

Site code Substation

Trench 16

GL ELEV (m aOD) 4.10m Logged by Mairead Rutherford

Total depth (m) 1.20m Date 24/09/2014

COMPOSITE LITHOLOGICAL LOG

Depth (m) Keyword Upper contact Description

From To

0 0.20 Topsoil - Indurated organic rich
soil, rootlets

0.20 0.33 Peat Gradual Crumbly dry peat,
rootlets, clay

0.33 0.35 Clay Sharp Organic rich

0.35 0.80 Clay Sharp Grey/orange, soft, iron-
staining

0.80 0.90 Clay Gradual Sticky, grey

0.90 1.20 Clay Gradual Blue/grey, soft, organic
(?) staining
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OXFORD ARCHAEOLOGY
BOREHOLE RECORDING SHEET

SUMMARY DETAILS

Walney Monolith 1602
Site code Substation
Trench 16
GL ELEV (m aOD) 4.10m Logged by Mairead Rutherford
Total depth (m) 1.24m Date 24/09/2014
COMPOSITE LITHOLOGICAL LOG
Depth (m) Keyword Upper contact Description
From To
0 0.24 Peat - Disturbed crumbly peat
0.24 1.04 Clay Sharp Greyl/orange, soft, iron-
staining
1.04 1.24 Clay Gradual Grey/blue clay
OXFORD ARCHAEOLOGY

BOREHOLE RECORDING SHEET

SUMMARY DETAILS

Walney Monolith 22

Site code Substation

Trench 22

GL ELEV Logged by Mairead Rutherford

(m aOD) 4.37m

Total depth (m) 1.10m Date 24/09/2014

COMPOSITE LITHOLOGICAL LOG

Depth (m) Keyword Upper contact Description

From To

0 0.18 Peat - Dry, hard, peaty organics

0.18 0.31 Peat Gradual Crumbly peat

0.31 0.76 Clay Sharp, diagonal Greyl/orange clay,
contact 0.27-0.31m

0.76 1.10 Clay Gradual Grey/blue, sticky, organic
mottling
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OXFORD ARCHAEOLOGY

BOREHOLE RECORDING SHEET

SUMMARY DETAILS

Walney Monolith 2401

Site code Substation

Trench 24

GL ELEV Section line| Logged by Mairead Rutherford

(m aOD) 3.96m

Total depth (m) 0.90m Date 24/09/2014

COMPOSITE LITHOLOGICAL LOG

Depth (m) Keyword Upper contact Description

From To

0 0.08 Clay - Disturbed clay, soil, sand
flecks

0.08 0.13 Clay Sharp Orange stiff clay

0.13 0.37 Clay Gradual Dark grey, stiff, iron-
staining

0.37 0.40 Peat Sharp Soft, silty peat, diagonal
contact

0.40 0.50 Clay/Peat Gradual Mixed clay/peat bands

0.50 0.90 Clay Gradual Soft, grey, organic
staining

OXFORD ARCHAEOLOGY

BOREHOLE RECORDING SHEET

SUMMARY DETAILS

Walney Monolith 3101

Site code Substation

Trench 31

GL ELEV Section line| Logged by Mairead Rutherford

(m aOD) 3.96m

Total depth (m) 0.94m Date 24/09/2014

COMPOSITE LITHOLOGICAL LOG

Depth (m) Keyword Upper contact Description

From To

0 0.04 Peat - Dry, crumbly, rootlets

0.04 0.08 Peat/Clay Gradual Mixed peat and
orange/grey clay

0.08 0.80 Clay Sharp Grey/orange, iron-
staining

0.80 0.95 Clay Gradual Blue/grey
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APPENDIX 6: SUMMARY OF POLLEN ASSESSMENT RESULTS

Sample 1601b [1601b [1601b |1601b [1601b [1601b [1601b [1601b [1601b [240la [240l1a [240l1a [240l1a

Feature Palaeo- Palaeo- |Palaeo- [Palaeo- Palaeo- Palaeo- |Palaeco- Palaeo- [Palaeo- Palaeo- |Palaeo- Palaeo- Palaeo-
channel |channel |channel ichannel ichannel |channel channel ichannel |channel |channel channel ichannel |channel

Context 1605 1605 1605 1605 1604 1604 1604 1603 1603 2404 2404 2404 2405

Preservation Good |Good |Good (Good Mixed |Mixed Mixed Mixed [Mixed Good Good |Good |Good

Potential Yes Yes Yes Yes Possible Possible [Possible Possible Possible Yes Yes Yes Yes

Depth (M) 0.10 0.20 0.30 0.35 0.40 0.60 0.80 1.00 1.20 0.10 0.20 0.30 0.40

Trees/Shrubs

Alnus Alder 60 85 18 33 12 21 8 14 7 57 72 69 76

Betula Birch 8 6 3 4 3 6 4 3 13 1 7 6

Pinus Pine 1 1 4 4 3 6 8 1 1 1

Fraxinus Ash 1 1 2 1 1 1

Corylus avellana - Hazel-type 24 12 8 17 17 19 19 17 11 13 7 7 13

type

Tilia Lime 1 1 1 1 1 1 3

Quercus Oak 10 9 6 9 15 30 17 33 16 7 12 9 11

Salix Willow 1 1 1 1 2 1

Ulmus Elm 5 3 2 2 4 3 1

Calluna Heather 1 3 1 6 1

Hedera Ivy 1

Crataegustype Hawthorn 1

Sorbustype Whitebeam/Rowan

Crops

Cereal-type Cereals 1 2

Herbs

Apiaceae Carrot family: includes 1 1

cow parsley and sweet
cicely
Artemisia Mugwort 1 1
Asteraceae Daisy family: includes 2 1
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Sample 1601b [1601b [1601b [1601b [1601b 1601b [1601b [1601b [1601b 240l1a [240la 240la [240la
ragworts and fleabanes
Brassicaceae Cabbage family: includeg 1
garlic mustard and cucko
flowers
Caryophyllaceae Pink family: includes
chickweeds, mouse-ears
and campions
Chenopodiaceae |Goosefoot family 2 1 1 1 1
Centaurea cyanus (Cornflower
Centaurea nigra  Black Knapweed
Cirsiumtype Thistle-type
Cyperaceae Sedges 1 9 1 1 1 2 1 1 4
Epilobiumtype Willowherb-type
Filipendula Meadowsweet
Limonium vulgare |Common sea lavender 1
Poaceae Grasses 15 1 46 63 6 7 2 1 9 5 14 5 9
PlantagolanceolataRibwort plantain 1 3 1
Plantago maritima |Sea plantain 1 1
PolygonumavicularKnotgrass
Potentillatype Cinquefoil-type 1
Ranunculugype |Buttercup-type 1
Rumextype Docks/Sorrels 1 2
Rubiaceae Bedstraw family 1
Succisa pratensis Devil's Bit Scabious
Taraxacumtype  Dandelion-type 1 1
Trifolium-type Clover-type
Indeterminate herbs 1 3 1 2 1 1
Total land pollen 123 115 105 128 67 87 64 83 67 104 119 109 126
Number of traverses 1 1 2 6 10 10 10 10 10 2 1 1 1
Lycopodium Exotic 1 10 1 10 11 17 18 37 15 4 1 3 1
Aquatics
Typha latifolia Bulrush 1 1
Typha angustifolia |Lesser Bulrush
Potamogeton Pondweed 1
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Sample 1601b [1601b |1601b 1601b |1601b [1601b [1601b [1601b [1601b [240la [240la 240la [240la

Ferns and Mosses

Dryopteris Buckler-ferns

Polypodium Polypodies

Pteridium Bracken

A==
w
SIT=SI=Y==
WP ®
N[N

3
1
Pteropsida Monolete ferns 1
Sphagnum Bog moss spores 3

Algae

Pediastrum Freshwater colonial alga 1

N[~

Botryococcus Freshwater colonial alga

Mougeotia Green alga* 1

Spirogyra Green alga 1 1

Microscopic 3 1 26 45 110 110 76 76 90 46 10 8 15
charcoal

Non-pollen
palynomorphs

Coniochaeta 1 6
xylariispora

Kretzschmaria 1 1
deusta

GlomusHdV-207

[==Y

Foram test linings

Dinoflagellate cysts 4

N

\'
OB ININ

[

Carboniferous 1 4 5 8 5
pollen (RW)

[}
N

Broken grains 2

Concealed grains 2 2

Crumpled grains 5 2

'—\
SILNI=
wsw

I

H

~o

Corroded grains
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Sample 240la [240la BH10 |BH10 BH10 [BH10 BH10 BH10 BH10 BH10 BH10 BH10
Feature Palaeo- Palaeo- |- - - - - - - - - -
channel |channel
Context 2403 2403
Preservation Mixed |Mixed
Potential No No
Depth (m) 0.50 0.70 6.80 6.95 7.50 7.90 8.50 8.60 8.70 8.80 8.90 9.00
Trees/Shrubs
Alnus Alder 9 1 4 1
Betula Birch 1 1 1 3 2 4 2 4 2 7 6
Pinus Pine 7 9 10 3 6 5 13 16 8 7 1 3
Fraxinus Ash
Corylus avellana - Hazel-type 2 3 6 5 1 10 3 9 5 38 12 3
type
Tilia Lime 1
Quercus Oak 2 3 2 2 1 1 8 2 3 1
Salix Willow 1 1 1 2 2 1
Ulmus Elm 1 1 1 1
Calluna Heather
Hedera Ivy
Rosaceae Rose family
Sorbustype Whitebeam/Rowan
Crops
Secale Rye
Cereal-type Cereals
Herbs
Apiaceae Carrot family: includes 1
cow parsley and sweet
cicely
Artemisia Mugwort
Asteraceae Daisy family: includes |1 2 1
ragworts and fleabanes
Brassicaceae Cabbage family: includeg
garlic mustard and cucko
flowers
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Sample 240la [240la BH10 |BH10 BH10 [BH10 BH10 BH10 BH10 BH10 BH10 BH10
Caryophyllaceae Pink family: includes
chickweeds, mouse-ears
and campions
Chenopodiaceae |Goosefoot family 2 1 1 1
Centaurea cyanus (Cornflower
Centaurea nigra  Black Knapweed
Cirsiumtype Thistle-type
Cyperaceae Sedges 15 3 3 4 3 13 5 20
Epilobiumtype Willowherb-type
Filipendula Meadowsweet 1
Poaceae Grasses 2 4 2 1 1 1 2 8 6 1
PlantagolanceolataRibwort plantain
Polygonum Knotgrass
aviculare
Potentillatype Cinquefoil-type 1 1 1
Ranunculugype |Buttercup-type
Rumextype Docks/Sorrels
Rubiaceae Bedstraw family
Silenetype Campions 1
Succisa pratensis Devil's Bit Scabious
Taraxacumtype  Dandelion-type
Trifolium-type Clover-type
Indeterminate herbs 3 1
Total land pollen 24 20 24 33 15 30 26 43 29 81 36 28
Number of traverses 10 10 10 10 10 10 10 10 10 10 10 10
Lycopodium Exotic 16 28 14 32 14 10 28 30 9 23 10 27
Aquatics
Typha latifolia Bulrush
Typha angustifolia Lesser Bulrush 2 3
Potamogeton Pondweed
Ferns and Mosses
Polypodium Polypodies 6 1 1 1
Pteridium Bracken 1 1 4 2 1
Pteropsida Monolete ferns 10 1 8 11 1 11 6 40 10 10
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Sample

2401a

2401a

BH10

BH10

BH10

BH10

BH10

BH10

BH10

BH10

BH10

BH10

Sphagnum

Bog moss spores

83

Algae

Pediastrum

Freshwater colonial alga

Botryococcus

Freshwater colonial alga

Spirogyra

Green alga

(==

Microscopic
charcoal

58

190

170

10

200

230

24

100

20

48

93

Non-pollen
palynomorphs

Gelasinospora

Glomus

Cercophora

[=

[=)

Coniochaeta
xylarispora

Kretzschmaria
deusta

Foram test linings

Dinoflagellate cysts

Carboniferous
pollen (RW)

N[O~

Broken grains

[==Y

Concealed grains

[==Y

N

Crumpled grains

Corroded grains
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APPENDIX 7: SUMMARY OF THE PLANT AND CHARCOAL ASSESMENT

Sample |Context |Feature Amount  |[Flot vol [Matrix Waterlogged/ [Charred plant [Charcoal Potential |Potential |Potential |Potential
No. No. Type processed |(ml) modern plant [remains charcoal WPR/woodCPR cl4
(D remains
501 502 Gully/ditch {30 150 Modern roots++++++Chenopodiu+ Poaceae stem [<2mm-++++, Yes
503 Earthworm egg m album fragments >2mm-+++
cases++, Mostly
HAVM++++, Coal+, Quercussp,
Fungal sclerotia+ including
small twig
fragments
1002 1002 Ditch 1001 | 10 25 Modern roots+++tt,
HAVM++
1101 1105 Possible pit5 200 Roots/amorphous
1104 organic ++++, Inseqt
remains+,
HAVM+++
1301 1302 Gully/ditch {10 25 Modern roots++++,+Rubus <2mm-+,
1303 HAVM++ fruticosus >2mm-+
Quercussp
1502 1505 Ditch 1505 | 10 50 Modern roots++++Juncus,
Wood+++, Chenopodium
Earthworm egg album
cases+
1904 1922 Pit 1921 10 50 Modern roots+++t+ Juncus, >2mm++++ Yes
Earthworm egg Betulaceae Mostly
cases++ indeterminate
, few
Alnus/Corylu
& Maloideae
2001 2001 Pit/posthole19 250 Modern roots+++,
2001 HAVM++++
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Sample [Context |Feature Amount  |[Flot vol |Matrix Waterlogged/ [Charred plant [Charcoal Potential |Potential |Potential |Potential
No. No. Type processed |(ml) modern plant [remains charcoal WPR/woodCPR cl4
0] remains
2002 2003 Ditch 2004 | 10 120 Modern roots+++p++Juncus
Coal+, HAVM++++
2003 2005 Ditch 2006 | 10 100 Modern roots+++t, +Care >2mm-+
Fossilised root X Indeterminate
channels in matrix qf trigong
hardened clay us
2004 2008 Gully/ditch {10 75 Modern roots++++
2010
2110 2104 Gully/ditch (10 400 Modern roots++++, ++Eup < 2mm-++
2105 Wood++++, atoriu
Calcined bone+, m
fungal sclerotia ++, cannab
HAVM++++ inum,
Cheno
podiu
m
album,
Rubus
frutico
sus
Wood
highly
degrad
ed.
2701 2702 Pit 2704 10 100 Modern roots+++f, +++ <2mm-+, Yes
Wood++ Juncus, >2mm-+
Rubus Indeterminate
frutico and
sus Alnus/Corylu
2901 2904 Possible 10 380 Modern roots++++, +Avenasp, culm [<2mm-++++, Possibly, iflYes
palaeochanne Glass+, Calcined node, Poaceae [>2mm++ process the
| 2903 bone+, Wood++, stem fragments |Quercussp remainder
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Sample [Context |Feature Amount  |[Flot vol |Matrix Waterlogged/ [Charred plant [Charcoal Potential |Potential |Potential |Potential
No. No. Type processed |(ml) modern plant [remains charcoal WPR/woodCPR cl4
0] remains
HAVM++++, and
Insects+, Fungal Alnus/Corylu
sclerotia++
3101 3104 Possible 10 30 Modern roots+++, <2mm-++,
palaeochanne \Wood+, Insects+ >2mm-+
| 3106 Indeterminate
3212 3208 Gully/ditch {10 350 Amorphous Wood
3209 organic++++, highly
Wood++++, Fungal degrad
sclerotia++ ed
3216 3210 Possible pit20 150 Modern roots+++,
3211 HAVM++++, Coal+
4101 4108 Gully/ditch {10 90 Modern roots++++, >2mm+++, A Yes
recut 4107 Insects+, Fossilised little diffuse
root channels in porous,
matrix of hardened mostly
clay (similar to Quercussp
Sample 2003)
4401 4401 Pit 4402 10 150 Modern roots+++ft, +++Poaceae stegmm-++++, Yes
Coal+, Wood+++, fragments and [>2mm-++
Insects+, Fungal stem bases, Indeterminate
sclerotia++ Chenopodium jand
album Alnus/Corylu

Walney Extension Cable Palaeoenvironmental AssesisResults. Recorded on a scale of + to ++++, @vkés rare (up to 5 items), ++ is frequent

(6-25 items), +++ is common (26-100 items), and #+stabundant (>100 items). HAVM = heat affectedieelar material
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APPENDIX 8: SUMMARY OF THE DIATOM ASSESSMENT RESUIST

Diatom

Taxon/Laboratory
Sample Number D1 |D2 |[D3 |D4 |D5 | D6 | D7 | D8| D9| D1p D11 D12 D13 D14 D5 D[16 017 D18 D20 23| D24 D25 D2¢ D2y D28 D29 D30 D31
Polyhalobous
Campylosira
cymbelliformis 1
Cymatosira belgica
Grammatophora sp. 1 1
Plagiogramma
staurophorum
Paralia sulcata 1| 2
Podosira stelligera 1] 1| 1 21 1] 1] 2 1 1] 2 1 1 1
Rhaphoneis
amphiceros 111 1
Rhaphoneis
minutissima 1 1|2
Rhaphoneis sp. 1
Rhaphoneis surirella 1 1] 1
Thalassionema
nitzschiodes 1 1
Polyhalobous td
Mesohalobous
Actinoptychus 1 1 111 1

=
=
-
N
N

=Y

w
w
w
w
w
[
[y
[
=
=
[
=
[y
=
=

PO
[ERY
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Diatom
Taxon/Laboratory
Sample Number D1 |D2 |D3 |D4 |D5 | D6 | D7 | D8| D9| D1p D11 D12 D13 D14 D5 D[16 017 D18 D20 23| D24 D25 D2¢ D2y D28 D29 D30 D31

undulatus

Cocconeis scutellum 1 1

Navicula flanatica 1

Mesohalobous

Bacillaria paradoxa 1

Caloneis westii 1 |1 1 1 1

Catenula adhaerans 1

Cyclotella striata 1 1|1 1

Diploneis aestuari 1

o
=
=

Diploneis interrupta 1

Diploneis didyma 1 1 |1 1 1 |1 1

Diploneis smithii 1

Navicula peregrina 31| 1

Nitzschia punctata 1

Nitzschia granulata 1

=

Nitzschia hungarica 1

Nitzschia navicularis 2 2 1 1 1 2| 2| 2 1 1] 1 2| 1 1 1 1

N
=
.\V
1A

Nitzschia sigma 1

Scoliopleura tumida 1

Synedra pulchella 1 11 |1 |1

Thalassiosira
decipiens 1

Mesohalobous to
Oligohalobous
Halophilous

Cyclotella
meneghiniana 1 1

Nitzschia levidensis 1

Nitzschia tryblionella 1

Oligohalobous
Halophilous
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Diatom
Taxon/Laboratory
Sample Number

D1

D2

D3

D4

D5

D6

D7

D8

D9

D1

D D11 D12 D13 D14 D{15 D16 D

17 0O

18 [

P20 I

1223

D24

D25

D24

b D2

/ D2

8 D2

9 D3

0 D]

Navicula cincta

Navicula mutica

Oligohalobous
Indifferent

Achnanthes hungariq

a

Epithemia sp.

Fragilaria capucina

Frustulia vulgaris

Gomphonema
angustatum

Gomphonema
parvulum

Hantzschia
amphioxys

Pinnularia borealis

Pinnularia major

cf

Pinnularia obscura

Pinnularia viridis

Halophobous

Eunotia sp.

Eunotia pectinalis va
minor

=

Eunotia pectinalis va
minor fo. Impressa

=

Eunotia curvata

31

Eunotia naegelii

Eunotia tenella

S

Pinnularia
divergentissima

Tabellaria flocculosa

Tabellaria sp.
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Diatom
Taxon/Laboratory
Sample Number

D1

D2

D3

D4

D5

D6

D7

D8

D9

D1

D D11 D12 D13 D14 D{15 D16 D

17 0O

18 [

P20 I

1223

D24

D25

D26 D2

¥ D2B D2

9 D3

0 D3

31

Unknown  Salinity
Group

Amphora sp.

Cocconeis sp.

Cyclotella sp.

Cymbella sp.

Diploneis sp.

Fragilaria sp.

Gyrosigma sp.

Indeterminate centr
sp.

Indeterminate penng
sp.

te

Navicula sp.

Nitzschia sp.

Pinnularia sp.

Stauroneis sp.

Surirella sp.

Thalassiosira sp.

Unknown diaton
fragment

Unknown
Naviculaceae
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APPENDIX 9: FORAMINIFERAL ENVIRONMENTS

Below are listed the main foraminiferal specieg thecur in the samples from the London Gateway taes OA11, 12, 17c and 20. The best informatiorthmir ecology and
distribution is to be found in Murray, (1979) amd‘Appendix |, Ecological Data” of Murray (2006)ofm which the following is derived.

[Euryhaline — able to withstand a wide range oihdiiés (>0-35%o.)] [TOC — Total Organic Carbon]

BRACKISH SPECIES
Jadammina macrescerspifaunal on decaying vegetation and infaunal des&0cm, an herbivore and detrivore. Widespreatigh to mid saltmarsh.
Trochammina inflataEpifaunal and infaunal down to 60cm. An herbivanel detrivore. Widespread on high to mid saltimess

Arenoparrella mexicanaMid-high saltmarsh species originally of the ®aean region; usually rare and subsidiary in NWolgar as here. Has identical lifestyle do macrescens
andT. inflata (see above).

Ammoniaspp.: Infaunal and herbivores; common in sedimeiitts highly variable mud and TOC contents; mid-lsaitmarsh to subtidal, in salinities not usuakyolw 10%o; also
able to tolerate low oxygen. [The small, flat ureorented forms, as are present here, are diffiouiame specifically (several species may be prebenthey usually indicate low
brackish conditions, as in estuarine tidal mudftatd low-mid saltmarsh].

Elphidium williamsoni Infaunal and an herbivore; common in sedimenth highly variable mud and TOC contents; mid-lowrsarsh, intertidal to subtidal; euryhaline.

Haynesina germanicanfaunal, an herbivore on diatoms and cyanobagtenanmon in sediments with highly variable mud ar@C contents; mid-low saltmarsh, intertidal to
subtidal; euryhaline.
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APPENDIX 10: SUMMARY OF THE FORAM ANALYSIS RESULTS

Sample 1601a

CONTEXT 1605 1604 1603
Depth (bgl) 27-30cm | 37-40cm | 47-50cm | 57-60cm | 77-80cm|  97-100ch  117#2(
Elevation (O.D.) +3.83/3.80n] +3.73/3.70in +3.63/3.60m +3.53/3.50m +3.38/8] +3.13/3.10m +2.93/2.90n

(9]

plant debris + seeds |X X X X X X X

charcoal/burnt X X X X
vegetation

insect remains X X X X X X

cladocera/cladoceran X X
ephippia

brackish foraminifera X X X X X

iron mineral/tubes X X

brackish ostracods X X

peat

Ecology Freshwater wetland Brackish tidal mudflats giving way completely to saltmarsh

TIDAL ACCESS

BRACKISH
FORAMINIFERA

CONTEXT 1605 1604 1603

Depth (bgl) 8-10cm 18-20cm |25-27cm 45-47cm 55-57cm 65-67cm| 73-75cm

Elevation (O.D. +3.83/3.80m +3.73/3.70m +3.63/3.60m +3.53/3.50m +3.3Bf8|+3.13/3.10m +2.93/2.90m

Haynesina germanica 0 XX X

Elphidium williamsoni X X

Ammonia sp, 0
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(brackish)
BRACKISH
OSTRACODS
CONTEXT 1605 1604 1603
Depth (bgl) 8-10cm 18-20cm | 25-27cm | 45-47cm | 55-57cm|  65-67cm|  73-75cm
Elevation (0.D.) +3.83/3.80m +3.73/3.70Mm +3.63/3.6Qm +3.53/3.90m +3.384&|+3.13/3.10m +2.93/2.90m
Leptocythere X 0
lacertosa
Organic remains are recorded on a presence (x)/absee basis.
Foraminifera and ostracods are recorded: o0 — onegpgcimen; X — present (several specimens); xx —
| comr‘non ‘ |
Calcareous foraminifera of low-mid saltmarsh and tdal flats
Brackish ostracods of tidal
flats
Sample 2401a
CONTEXT 2404 2405 2403
Depth (bgl) 8-10cm 18-20cm | 25-27cm 45-47cm 55-57cm 65-67cm| 73-75cm 8068 87-90cm
Elevation (0.D.) +3.88/3.86n +3.78/3.76M +3.71/3.68m +3.57/3.95m +3.8948|+3.37/3.35m +3.23/3.21m +3.18/3.16m +3.09/3.06m
plant debris + seeds X X X X X X X X X
insect remains X X X X X X X
cladoceralcladoceran X X
ephippia
charcoal X
freshwater ostracods X
iron mineral/tubes X X X X X X
brackish foraminifera X X X X X
peaty peaty
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|
Ecology Freshwater wetland Mid-high saltmarsh
TIDAL ACCESS
BRACKISH
FORAMINIFERA
CONTEXT 2404 2405 2403
Depth (bgl) 8-10cm 18-20cm 25-27cnf 45-47cmn 55-57gm 65-67¢m 73-79cm 8068 87-90cm
Elevation (O.D.) +3.88/3.86| +3.78/3.76| +3.71/3.68| +3.57/3.55( +3.41/3.39| +3.37/3.35| +3.23/3.21| +3.18/3.16| +3.09/3.06
m m m m m m m m m
FRESHWATER
OSTRACODS
CONTEXT 2404 2405 2403
Depth (bgl) 8-10cm 18-20cm | 25-27cm 45-47cm 55-57cm 65-67cm| 73-75cmh 8068 87-90cm
Elevation (O.D.) +3.88/3.86m +3.78/3.76m +3.71/3.68m +3.57/3.95m +3.898|+3.37/3.35m +3.23/3.21m +3.18/3.16m +3.09/3.
Cypria ophtalmica X

Organic remains are recorded on a presence (x)/a

bsee basis.

Foraminifera and ostracods are recorded: 0 — ongpgcimen; X — present (several speci

mens); xxx bumdant

6m
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Borehole 10
Depth (bgl) 1.50m | 2.50m| 3.50m| 4.50n{ 5.50m 6.50dm 6.80m 61957.48- 7.90m |8.48-8.50m| 8.60m| 8.80m 9.00m 9.48-9.50m
7.50m
Elevation/depth (O.D.) [+2.80m| +1.80m +0.80m -0.20M -1.20m -2.20m -2.5Pm -2.65m - -3.60m| -4.18/4.20m -4.30m -4.50m -4.70m -5.18/5.20m
3.18/3.20n
plant debris + seeds X X X
insect remains
iron mineral/iron tubes
brackish foraminifera X X X
brackish ostracods
peat peat peaty peat
clay
Ecology Mid-high saltmarsh and associated mudflats Saltmarsh Saltmarsh and I nception of
mudflats saltmarsh
TIDAL ACCESS ? TIDAL ? TIDAL ACCESS ? TIDAL ACCESS
BRACKISH FORAMINIFERA
Depth (bgl) 1.50m [2.50m| 3.50m| 4.50m 5.50m 6.50¢m 6.80m 6.95m 7.48-7F90m | 8.48-8.50m| 8.60n 8.80mh 9.00M 9.48-9.50m
Elevation/depth (0.D.) |+2.80m| +1.80m +0.80m -0.20mM -1.20m -2.20m -2.5pm -2.65m8/3.20m -3.60m -4.18/4.20m -4.30m -4.50m -4.70m -5.18H.2
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Haynesina germanica X X X
Elphidium williamsoni X
Ammonia sp. (brackish) X X

BRACKISH OSTRACODS
Depth (bgl) 1.50m [ 2.50m| 3.50m| 4.50n} 5.50rh 6.50¢m 6.80m 6.95m 7.48-7/96m | 8.48-8.50m| 8.60n] 8.80rh 9.00; 9.48-9.50m

Elevation/deithiO.D.i +2.80m| +1.80m +0.80m -0.20M -1.20m -2.2Q0m -2.5pm -2.65m8/3.20m -3.60m 4.18/4.20m -4.30m -4.50m -4.70m -5.18/%.20

Organic remains are recorded on a presence (x)/albisee basis.
Foraminifera and ostracods are recorded: 0 — ongpgcimen; X — present (several specimens); xx 4wmon; xxx — abundant

Calcareous foraminifera of low-mid saltmarsh and tdal flats
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