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GEOARCHAEOLOGICAL DESK-BASED ASSESSMENT

Introduction

The section provides a specialist geoarchaeological desk-based assessment to inform on
the archaeological potential of Quaternary superficial deposits in the proposed Turbine
Area, including the potential of deposits to preserve paleoenvironmental evidence and/or
dating evidence relevant for contextualising settlement history.

Quaternary superficial deposits may have potential to contain archaeology and
environmental remains reflective of past human activity, landscapes and environments.
Evaluation of archaeological potential is therefore 'deposit-led’, with the aim to provide a
lithostratigraphic framework and to evaluate the archaeological potential of different
Quaternary deposits.

Location and landscape context

The area assessed is located either side of the three Walshaw reservoirs in the upper
moorlands of Hebden Bridge, Calderdale, West Yorkshire.

The modern topography reflects the position of the assessment area within the upper
northern flanks of the Calder Valley in the south Pennines. The area assessed lies at
elevations of up to 450 m OD (metres above Ordnance Datum) descending gently
southwards to an approximately 390 m OD in the upper reaches of the moorlands. The
Turbine Area contains a series of glacial meltwater channels, likely formed from ice sheet
advance and retreat, due to fluctuations in temperature during the Devensian glaciation
(Table 1; Waters 2000). The channels drain southwards into Hebden Water, which in turn
drains into the River Calder at Hebden Bridge. The Turbine Area contains the Walshaw
reservoirs, which were constructed within a glacial meltwater channel. The head of this
north-south valley lies at an average height 400 m OD and descends southwards to a height
of 260 m OD where it joins the Hebden Water (Figure 2).

Historic maps that include the Turbine Area have been reviewed, enabling a consideration
of previous developments that may have impacted on Quaternary deposits in the
assessment area. These demonstrate that aside from the construction of the Walshaw and
Widdop reservoirs, there is no apparent evidence of major quarrying activity or other
significant below-ground impacts on the deposits.

Chronology

Geoarchaeological assessments are typically undertaken with reference to geological
periods (e.g., Quaternary), epochs (e.g., Pleistocene) and sub-epochs (e.g., Devensian)
that reflect major climate sea-level and/or environmental changes. Here we adopt British
nomenclature correlated to the Marine Isotope Stage (MIS) record to distinguish between
different climatic periods, with dates given in Kya BP (thousands of years before present).

Marine Isotope Stages are deduced from marine palaeoclimatic records and reflect
alternating warm (interglacial and interstadial) and cold (glacial and stadial) periods
throughout the Quaternary (Table 1).

Where age estimates are available these are expressed in millions of years (Mya),
thousands of years (Kya) and within the Holocene epoch as either years Before Present
(BP), Before Christ (BC) and Anno Domini (AD). These are linked to the global MIS
chronological framework.
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Table 1 British Quaternary chronostratigraphy

Geological Chronostratigraphy Age (Kya) MIS
Period
Holocene Holocene interglacial 11.7 — present 1
Late Devensian Loch Lomond Stadial 11.7-129 2-5d
Pleistocene
Glaciation Windermere Interstadial 129-15
Dimlington Stadial 15-26
Upton Warren Interstadial | 40 — 43
Early Devensian 60 - 110
Ipswichian interglacial 115-130 5e
Middle Unnamed cold stage 130 - 374 6
Pleistocene
Aveley interglacial 7
Unnamed cold stage 8
Purfleet interglacial 9
Unnamed cold stage 10
Hoxnian interglacial 374 - 424 11
Anglian glaciation 424 — 478 12
Cromerian Complex 478 - 780 13-19

Quaternary deposits and archaeological context

The solid geology underlying the assessment area is mapped by the British Geological
Survey (BGS Geolndex) as the Millstone Grit Group. This is a coarse-grained sandstone
that formed between 331 to 319 Mya during the Carboniferous period (Figure 1).

BGS mapping indicates that the Quaternary deposits overlying bedrock within the
assessment area predominantly comprise peat, with a small area of Alluvium associated
with Hebden Beck located towards the south of the area being assessed close to Holme
Ends (Figure 2). These deposits are anticipated to be of Holocene date. Given the steep
topographic relief within the Turbine Area, slope deposits of Pleistocene and/or Holocene
date may also be present within the Turbine Area.

Relevant background information on these deposits, including their broad potential to
preserve archaeology and palaeoenvironmental datasets, and previous discoveries of
archaeological and palaeoenvironmental records associated with them, is outlined below.

Peat

Given its topographic and geographic location, the peat in the Turbine Area is likely to
comprise upland blanket peat, though peat may also have formed within valley mires and
boggy depressions in the underlying bedrock, including within pockets and fissures within
the bedrock, which would have been created during the Devensian glaciation due to
gelifraction and solution processes.
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When the climate ameliorated during the Holocene, peat began to form within this
landscape (Waters 2000; Flint and Jennings 2020). Blanket peat forms in upland areas with
high rainfall, generally in areas of flat or gently sloping ground. The blanket peat here formed
during the Holocene on plateaus and valley slopes, forming a layer of decomposed plant
material in waterlogged, acidic conditions.

The upland Pennines were largely forested during the early Mesolithic, and blanket peat
formation is known to have initiated on three separate occasions, c. 9 Kya, 6.5-7 Kya and
5.5 Kya, with a subsequent spread as a result of paludification (a natural process of bog
expansion due to rising water tables) (Tallis 1991). Upland management of the landscape
in the Mesolithic would also have contributed to preservation and further spread of the peat
due to perturbation, disturbances in the environment which cause a pronounced change in
the ecosystem (Tallis 1991).The exact date of the peat deposits within the Turbine Area is
currently uncertain.

Alluvium

Alluvium is a generalised term covering unconsolidated sediment transported by water in a
non-marine environment. Pleistocene river terrace deposits are technically alluvium, but the
term here is applied to fine-grained deposits of Holocene date. Deposits of alluvium
associated with the floodplains of various streams and rivers may be encountered within
the Turbine Area, although given the topographic relief, these are likely to occupy relatively
narrow alluvial corridors.

The geoarchaeological potential of minerogenic alluvium (i.e. comprising clays, silts and
sands) is low, although it has the potential to contain or mask deposits of peat or buried
soils, and may also contain or partially obscure archaeological remains. The floodplain may
also contain palaeochannels which are key contexts for understanding the physical
evolution of the landscape and act as effective traps preserving both artefacts and ecofacts
indicative of the surrounding environment, human activity and land-use.

Head and colluvium

Head and colluvium are deposits which include material reworked downslope through
climatically and environmentally controlled slope processes associated with landscape
instability. Head is defined as a poorly sorted cold-climate (Pleistocene) slope deposit that
represents material reworked downslope from earlier formations through solifluction
processes (alternate freeze-thawing). Head deposits are therefore most widely recorded at
the base of slopes and at the base of valleys.

Colluvium represents unconsolidated material which has been deposited downslope by
either rain wash, sheetwash and/ or slow continuous downslope creep during the Holocene.
Colluviation is likely in areas of topographic relief where soil instability has been brought on
by activities such as clearance of woodland, agricultural activity and soil degradation,
leading to downslope movement of sediment.

Whilst Head and colluvium are not of direct geoarchaeological significance, they are
assigned a medium geoarchaeological potential as they may include eroded and
redeposited archaeology or seal underlying stratigraphy of archaeological and
geoarchaeological significance, including buried soil horizons.

Although not mapped by the BGS, it is possible that deposits of colluvium and Head may
be encountered on slopes or at the base of slopes in parts of the Turbine Area.
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Initial assessment of archaeological and geoarchaeological potential

The available data enables initial assessment of the archaeological potential of Quaternary
deposits that may be present in the assessment area. This includes consideration of
potential of deposits to preserve paleoenvironmental evidence and/or dating evidence
relevant for contextualising settlement history.

Peat deposits are of high geoarchaeological potential, preserving a range of
palaeoenvironmental remains (e.g. pollen, plant macrofossils, insects) that may provide
important data on past landscape, environment and land-use. In this context they may also
overlie and mask, as well as contain, prehistoric archaeology, as well as waterlogged
archaeology and evidence of early Mesolithic woodland management (Tallis 1991). As
highlighted above, minerogenic alluvium, Head and colluvium are of generally low direct
geoarchaeological potential, but they may mask deposits of higher potential (e.g. buried
soils or peat) or archaeology.

The Upland Moorland of the southern Pennines is a well-known area for Mesolithic
archaeology, particularly the early Mesolithic (Conneller 2020; Spikins 2010) as evidenced
by sites such as Windy Hill located approximately 12 km to the south. Windy Hill is of the
Deepcar early Mesolithic type and represents one of the earliest occupations of the area at
the onset of the Holocene. At this time hunter gatherers were exploiting the area’s
resources, and repeatedly occupied areas seasonally taking advantage of faunal
migrations. Deepcar is a relatively undisturbed repeat occupation site which, when
excavated, preserved hearth structures, cut features and various lithic assemblages
(Conneller 2020). Hunter gatherer communities would have exploited the resources in
environments such as that present at Calderdale prior to widespread peat formation, given
the presence of forested areas and wetland resources within valleys.

The Palaeolithic and Mesolithic Lithic Artefact database (PaMELA; Wessex Archaeology
and Jacobi 2014) shows a number of Mesolithic findspots within the area being assessed
and the near vicinity (Figure 3). The findspots are largely in upland areas, and comparisons
with BGS mapping suggest that artefacts are generally present in areas where peat is not
present. This is further highlighted by flint artefacts located on Site 18 and Boulsworth Moor
(13382 & 13383; PaMELA; Wessex Archaeology and Jacobi 2014) which appear to be on
a plateau to the north-west of the Turbine Area which potentially shows a location where
the peat has not formed or has subsequently been eroded by weathering. Other findspots
appear to be on valley slopes (13280, 13384, 13387, 15644, 15834, 15850, 15851, 15834
& 15835), and may include artefacts eroded out of peat deposits (Figures 3 & 4; Appendix
1).

The lithics generally consist of tools including microburins, microliths, piercers, scrapers and
blades. These represent a range of activities relating to the preparation and practice of
hunting, including retooling and the processing of hides and meat which are all suggestive
of typical mobile settlement practices relating to Mesolithic communities (Appendix 1).

No Palaeolithic findspots are known from the area but there is evidence of finds that are
undiagnostic to a particular chronology that could fit in with surrounding periods such as the
Upper Palaeolithic and Early Neolithic (blades, scrapers, piercers etc). Spikins (2010) has
suggested that a potential Upper Palaeolithic findspot could be located at Midgeley Moor
approximately 3km south east of the Turbine Area. This evidence highlights further potential
for the peat deposits to mask a palimpsest of archaeology of high significance. No Lower
or Middle Palaeolithic finds are located within this area, the closest diagnostic artefact being
a Lower-Middle Palaeolithic handaxe from Wakefield (Wessex and Wymer, 2009 TERPS
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25077). This is likely due to erosion from the Anglian and Devensian glaciations (Table 1),
and any discoveries would be of National significance (Spikins 2010).

1.6 Recommendations

1.6.1 The assessment has demonstrated the presence, or likely presence, of Quaternary deposits
with archaeological potential. Consequently, archaeological field evaluation is likely to be
required. Given the definition, depth and age of the peat deposits is not known, and no
previous ground investigation data exists, the most appropriate and effective means of
evaluation would be determined in agreement with the relevant statutory stakeholders.
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APPENDICES

Appendix 1: Archaeological gazetteer

PaMELA ID | Easting | Northing | Name County Type Chronology
13280 392200 434800 Robin Hood's House Lancashire Piercer -

13280 392200 434800 Robin Hood's House Lancashire Microlith Mesolithic
13280 392200 434800 Robin Hood's House Lancashire Microburin Mesolithic
13280 392200 434800 Robin Hood's House Lancashire Scraper -

13282 391000 433400 Site 18 Lancashire - -

13282 391000 433400 Site 18 Lancashire Microburin Mesolithic
13382 392900 435500 Boulsworth Moor Lancashire Blade or flake | -

13382 392900 435500 Boulsworth Moor Lancashire - -

13382 392900 435500 Boulsworth Moor Lancashire Piercer -

13382 392900 435500 Boulsworth Moor Lancashire Scraper -

13383 392900 435500 Lad's Law, Boulsworth Lancashire Microlith Mesolithic
13384 393000 435000 Boulsworth Moor Lancashire - -

13384 393000 435000 Boulsworth Moor Lancashire Blade or flake -

13385 394100 435800 Boulsworth Hill Lancashire Blade -

13385 394100 435800 Boulsworth Hill Lancashire Flake -

13385 394100 435800 Boulsworth Hill Lancashire Blade -

13387 393000 435000 Boulsworth Hill Lancashire Scraper -

13387 393000 435000 Boulsworth Hill Lancashire Microlith Mesolithic
13387 393000 435000 Boulsworth Hill Lancashire Blade or flake | -

15634 398000 436000 Stanbury Moor West Yorkshire Microlith Mesolithic
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15644 397800 434800 Far Withens West Yorkshire Blade or flake -
15644 397800 434800 Far Withens West Yorkshire - -
15644 397800 434800 Far Withens West Yorkshire - -
15644 397800 434800 Far Withens West Yorkshire Microlith Mesolithic
15834 401200 432400 Top of Cock Hill West Yorkshire Microlith Mesolithic
15835 401000 432200 Cock Hill, Leading West Yorkshire Microlith Early
Grooves Edge Mesolithic
15835 401000 432200 Cock Hill, Leading West Yorkshire - -
Grooves Edge
15850 401600 433300 Little Cock Hill West Yorkshire Microlith Mesolithic
15850 401600 433300 Little Cock Hill West Yorkshire Chip -
15850 401600 433300 Little Cock Hill West Yorkshire - -
15850 401600 433300 Little Cock Hill West Yorkshire Blade or flake -
15851 401500 433100 Round Little Cock Hill West Yorkshire Micro -
15851 401500 433100 Round Little Cock Hill West Yorkshire - -
15851 401500 433100 Round Little Cock Hill West Yorkshire Microburin Mesolithic
15851 401500 433100 Round Little Cock Hill West Yorkshire Microlith Early
Mesolithic
15851 401500 433100 Round Little Cock Hill West Yorkshire Blade -
15851 401500 433100 Round Little Cock Hill West Yorkshire Scraper -
15871 401200 433100 Stake Hill West Yorkshire Blade or flake -
15871 401200 433100 Stake Hill West Yorkshire Microlith Mesolithic
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Figure 1. Turbine area with BGS mapped bedrock geology
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Figure 2. Turbine area with BGS mapped superficial geology
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Figure 3. Turbine area with PaMELA find spots mapped
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