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SUMMARY

Mr J A Fishwick submitted a planning applicationL{&14/0701) to South Lakeland
District Council to create a crematorium with asated landscaping and car park with
access road off the A6 on land to the east of tineent Grade Il listed Beetham Hall Farm,
Beetham, Milnthorpe, Cumbria (NGR SD 4996 7907)etBam Hall dates from the
thirteenth century (Historic Environment record 125618) and part of the site is also a
Scheduled Monument (list entry number 1007143)aA®ndition of planning consent, a
geophysical survey was recommended by Cumbria HisEmvironment Service (CHES)
to evaluate the potential for archaeological remassociated with Beetham Hall. Oxford
Archaeology North (OA North) were commissioned byl Architecture on behalf of Mr
Fishwick to undertake the programme of geophysigaley, which was carried out during
February and March 2016, when the ground conditiegre wet.

Beetham Hall is a fortified house which was owngdtiee de Bethum family from the
early thirteenth to late fifteenth century. A suna 1354 referred to ‘the Hall of Bethum
with other houses within the court’, suggesting soform of defensible enclosure
Following the War of the Roses, Beetham passed dhea Middleton family and then to
the Earl of Derby. The house was left partly imeufollowing a siege during the English
Civil War in either 1644 or 1651.

The results of the geophysical survey suggestrtizaty of the responses are probably due
to natural background geology and modern disturbamtowever, there are several
responses present in both data sets that may bhaemlogical in origin considering the
close proximity of Beetham Hall. In particular,disr and discrete responses visible in the
magnetometry data are possible candidates. An epded rectangle response in the south
of the survey area might also be of some potential.

Several of the responses visible in the resistdate have quite clearly defined edges and
square returns all roughly on the same alignméns. likely that these are related to the

background geology, but as has been already pomiedjiven the potential of the site, an

archaeological origin cannot entirely be ruled out.

For the use of JA Fishwick © OA North: April 2016
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1. INTRODUCTION
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CIRCUMSTANCES OF THE PROJECT

Mr J A Fishwick submitted a planning applicationL{&14/0701) to South

Lakeland District Council (SLDC), to create a créomam with associated

landscaping and car park with access road off theoA land to the east of the
current Grade 1l listed Beetham Hall Farm, Beethaiinthorpe, Cumbria (SD

4996 7907). Beetham Hall is a fortified manor-hodsging from the thirteenth

century (Cumbria Historic Environment Record nol&f additionally, part of the

site is a Scheduled Monument (List entry number71d3). As a condition of the
planning consent, a geophysical survey was recordetehy CHES to evaluate the
potential for archaeological remains associatetd Bgetham Hall. OA North were
commissioned by HM Architecture on behalf of Mr lsack to undertake a

programme of geophysical survey, which was cardation 18' February 2016

and 29 March 2016 when the ground conditions were wet.

LOCATION AND BACKGROUND TO THE AREA

Location, Geology and Topography: The site is located within a field of around
1.16ha to the west of the A6, approximately 0.5kmtls of Beetham, Milnthorpe,
Cumbria (SD 4996 7907). The area slopes gently frgest to east with a
maximum elevation of 25m AOD (Fig 2).

The underlying bedrock comprises limestone and rslibate sandstone and
argillaceous rocks, whilst superficial deposits atfuvium (clay, slit, sand and
gravel) lie over the eastern edge of the site (Waga.ac.uk). The soils are freely
draining slightly acid (www.landis.org.uk).

The survey area lies within a single field that Waad down to pasture at the time
of survey. The area is bounded to the east anddfid by a dry-stone wall, to the
south by a hedgerow and to the west by a woodesefdamarcating the edge of a
car park.

Background: The following background is a precis of informatigathered in
order to place the results in a historical context.

Prehistoric period: There is no known prehistoric activity within thergey area,
wider afield there have been occasional finds iiclg a Bronze Age convex knife
from Hawes Water 3km to the south-west and foumBeoAge cremations found
during excavations at Milnthorpe 2km north of Beath(OA North 2008a).

Roman period: There is no known Roman activity within the survasea or
immediate vicinity.

Medieval Period: Beetham Hall is a fortified house which was ownedthe de
Bethum family from the early thirteenth to latedénth century. A survey of 1354
referred to ‘the Hall of Bethum with other houseghim the court’, suggesting
some form of defensible enclosure (OA North 200&ajlowing the War of the
Roses, Beetham passed on to the Middleton familytaen to the Earl of Derby
(ibid). The house was left partly in ruins followingiage during the English Civil
War in either 1644 or 1651b{d).

For the use of JA Fishwick © OA North: April 2016
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1.2.8 Post-medieval period: By the mid-nineteenth century, Beetham Hall hadobex
an established farmstead occupied by one Johnddar{bid).

For the use of JA Fishwick © OA North: April 2016
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2. METHODOLOGY

2.1
211

2.2
221

2.2.2

2.2.3

PROJECT DESIGN

A method statement for the geophysical survey wasviged by OA North

(Appendix ). The following methodology was used as the bfagishe survey, and
the work was consistent with the relevant standami$ procedures of Historic
England (English Heritage 2008) and the Charteresditute for Archaeologists
(CIfA 2014a and 2014b), and generally accepted pemttice. Two techniques
were used for the survey, magnetometry and elettriesistance. The method
statement was adhered to in full.

GEOPHYSICAL SURVEY

Magnetometer Survey: the preferred geophysical technique in the detectb
many archaeological remains is a magnetometersane@y, which is effective in
locating ‘positively magnetic’ material, such asnfbased (or ‘ferrous’) features
and objects, or those subjected to firing, suckilas, hearths, and even the buried
remains of brick walls. This technique is also Wydeised to locate subtler
magnetic features associated with settlement ambréwmy remains, such as
boundary or enclosure ditches and pits or postshaldich have been gradually
infilled with more humic material. The breakdown ofganic matter through
micro-biotic activity leads to the humic materiadoming rich in magnetic iron
oxides when compared with the subsoil, allowing fibetures to be identified by
the technique. In addition, variations in magnstisceptibility between the topsoil,
subsoil and bedrock have a localised effect onBhgh’s magnetic field. This
enables the detection of features, such as sijpeak-backfilled pits, due to the fact
that the topsoil has more magnetic properties tharsubsoil or bedrock, resulting
in a positive magnetic anomalZonversely, earthwork or embankment remains
can also be identified with magnetometry as a ‘tiegafeature due to the action in
creating the earthwork of depositing the relativiely magnetic subsoil on top of
the more magnetic topsoil. In this way, magnetoynistia very efficient technique
and is recommended in the first instance by Hist&ngland (2008) for such
investigations.

Magnetometry Equipment: the strength of the present geomagnetic field ieaG
Britain is approximately 50,000nT (nanoTesla). Mdstried archaeological
features usually result in very weak changes «f than 1nT to the magnetic field
(Clark 1990, 65)The instrument used for this survey waBaatingtonGrad 601-2
dual sensor fluxgate gradiometer, which has a seitgiof 0.1nT when used in the
100nT range setting.

Electrical Resistance or Resistivity: the use of electrical resistance area survey is
often seen as being complementary to magnetometdy i@ recommended by
Historic England where there is a strong presumptizat buried structures or
buildings are present that are not easily idefi@avith magnetic methods. The
technique requires injecting a small electric cotrrato the ground via steel probes,
and measuring the response with an earth resistaatar. The technique relies on
the variable ability of the soil to resist an apdlielectrical current by the resistance
meter from a pair of mobile probes to a correspaggiair of remote, static probes.
The resulting resistance measurements (in ohms)beansed identify to buried

For the use of JA Fishwick © OA North: April 2016
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features, which often have either a higher or lokgsrstance to the current than the
background soil. Cut features that have been sulesdly infilled, tend to be less
resistant to the current flow and appear as loust@sce anomalies, whereas solid
features such as structural remains tend to maistaat to the current flow and
appear as high-resistance anomalies. One of then mimadvantages of the
technique, when compared with magnetometry, is tizha collection over the
same size of area is a much slower process.

2.2.4 Resistivity Equipment: the instrument used for this survey wasGgoscan
ResearchRM15 resistance meter with PA20 frame system geparallel twin
mode.

2.2.5 Sampling Interval: the survey area was divided into 30m x 30m grids.
Magnetometry sampling was at 0.25m intervals, vintfer-transect distances of
1m, equating to 3600 sample readings per grid. Jureey was carried out in
‘zigzag’ mode, with precautions to minimise any dieg error during the
magnetometry survey. In total, an area of approteigd®.54ha was surveyed with
magnetometry (Fig 2). Resistivity sampling was mt ibtervals with inter-transect
distances of 1m, equating to 900 sample readingggpe. In total, an area of
0.57ha was surveyed with resistivity (Fig 2). Alingey grid nodes were staked out
with canes using &eica 1200 series RTK GPS system. Survey guidelines and
traverse canes were then staked out.

2.2.6 Data Capture and Processing: magnetometry and resistance data were captured in
the internal memories of the instruments and doacdd to a portable computer
on-site and backed-up on to a USB drive. The inldial grids were combined to
produce an overall plan of the surveyed area, omfwsite’. The results were
analysed and basic initial processing was carrigcdn-site using either Geoplot 3
by Geoscan Researdr Terrasurveyor bipW Consulting

2.2.7 Final processing of magnetometry raw data was uakiem off site in accordance
with Historic England guidelines (English Herita2@08) to remove any instrument
error or survey effects in order to enhance sulatte@malies normally associated
with archaeological features. All data were clipjpgcdthe appropriate values where
necessary and the following processing steps coote

» Zero median grid/traverse was applied to corréghsbaseline shifts between
adjacent survey lines;

e The data were selectively ‘de-staggered’ where ssarg, to remove any
displacement caused by surveying in zigzag modes iShsometimes required
when surveys are carried out on boggy, wet, overgror steeply-sloped areas;

e The data were de-spiked where appropriate in daleemove random spikes.
Random spikes are usually caused by erroneous famallis objects.

2.2.8 Final processing of resistivity raw data was uralezh off site in accordance with
Historic England guidelines (English Heritage 20@8)remove any instrument
error or survey effects in order to enhance sulatte@malies normally associated
with archaeological features. All data were clipfpgthe appropriate values where
necessary and the following processing steps chouée

* The data sets were de-spiked in order to remove dogtact readings;

For the use of JA Fishwick © OA North: April 2016
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2.2.9

2.3
23.1

2.3.2

2.3.3

2.3.4

* The grids were edge matched in order to correctiianges in the position of
the remote probes;

* A high pass filter was applied which removes véasiad in the background
geological response;

* A low pass filter was applied where appropriate,iclvhcan improve the
visibility of weak archaeological features.

Presentation of the results and interpretation: the presentation of the data for the
site involves a print-out of the processed dataaagrey-scale plot for the
magnetometry survey (Fig 3) and resistivity surffelg 4), together with individual
(Figs 5 & 6)interpretation plots.

ARCHIVE

A full professional archive has been compiled inardance with current CIfA and
Historic England guidelines. The project archiveresents the collation and
indexing of all the data and material gatheredrduthe course of the project.

The deposition of a properly ordered and index&gept archive in an appropriate
repository is considered an essential and integi@inent of all archaeological
projects by the CIfA in that organisation's codecofiduct. OA North conforms to
best practice in the preparation of project archifce long-term storage. OA North
practice is to deposit the original record archofeprojects with the appropriate
repository.

The Arts and Humanities Data Service (AHDS) onldeabase projedDnline
Access to index of Archaeological Investigati@aSIS) will be completed as part
of the archiving phase of the project.

The geophysical survey data will be archived wite Archaeology Data Service
(ADS) in accordance with the guidelines publishgdhie ADS (Schmidt 2002).

For the use of JA Fishwick © OA North: April 2016
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3. SURVEY RESULTS

3.1
3.1.1

3.2
3.2.1

3.2.2

3.2.3

3.2.4

3.2.5

CGENERAL OBSERVATIONS

The magnetometry data exhibited high general backgt noise, and in the
western third, a large septic tank and parked Vehiadjacent to the area caused a
substantial magnetic halo which effectively maskey weaker responses. The
high levels of magnetic background noise make tiete@nd interpretation of
weaker responses more difficult. Strong magnespaases are present along the
eastern boundary due to the field boundary with A& road. Additionally,
numerous ferrous spikes are evident over much efstirvey area. Within the
resistance data, the middle-west of the area ceegbrimoderately high and low
resistance areas that appear to be geologicalignpmalthough there are some
noticeable aligned trends. Given the location efghe in relation to Beetham Hall,
some of these may be of archaeological potentia. [bwer ground at the base of
the slope was generally quiet in the resistancea adtich is probably due to
alluvium deposits along the boundary with the AGmraad.

RESULTS

The eastern half of the magnetometry survey arekefined by a series of linear
responses reminiscent of agricultural activity sastploughing@) (Figs 3 and 5).
More of these may be present but the high backgrowrise has masked their
appearance. There are also several very weak ysitid negatively magnetic
linear and curvilinear responsé®). These features are irregularly aligned roughly
east-west down the slope of the field. It is difficto assign a specific origin to
these, but responses similar to these are sometime$o archaeological features
(Figs 3 and 5). An open-ended rectangular resptowards the south end of the
area 03), may similarly be archaeological in origin buistis conjectural.

Several positively magnetic discrete respon€d3 ére visible across the survey
area. Responses such as these are suggestiveurésesuch as pits and given the
close proximity of Beetham Hall, they may be oflereological potential (Figs 3
and 5).

An area of magnetic disturbance at the north-easter (05) correlates with a
stoned entry point and gate from the A6, the stared is also clearly visible as an
area of high resistance on the resistivity d@& Fig 6). A further stoned area is
visible as an area of high resistance in the n@dhkt corner, this correlates with
another gated entry to the field and the septik (&igs 4 and 6).

The fairly large number of magnetic spikes scattemeross the survey area are
most likely due to buried and/or ground-lying ferscobjects. Often, these objects
are pieces of farm equipment, for example, nuts aaghers etc. They may
however, sometimes be of archaeological origin gigen the close proximity of
Beetham Hall, this may be the case. There is ncerghble pattern in the
distribution, suggesting the former interpretati®most likely.

Several areas of high and low resistance are preséme middle of the survey area
(07) that are probably geological in origin (Figs 4&@). Some of these responses

For the use of JA Fishwick © OA North: April 2016
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have fairly square or straight edges that lie omghty similar alignments0g)
suggestive of non-geological origin. However, thess simply relate to the nature
limestone geology of the area, but given the prayinof Beetham Hall, an
archaeological origin cannot be entirely ruled oAb area of medium high
resistance(8) at the northern end of the survey area is prgbaldontinuation of
the trackway through the field (Figs 4 and 6).

For the use of JA Fishwick © OA North: April 2016
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4. CONCLUSIONS

4.1
41.1

4.1.2

DiscussION

The results of the geophysical survey suggestrttzaty of the responses are due to
natural background geology and modern disturbaHosvever, there are several
responses present in both data sets that may baeaiogical in origin considering
the close proximity of Beetham Hall. In particultire linear and discrete responses
visible in the magnetometry data are possible catds. The open ended response
in the south of the survey area might also be ofespotential.

Several of the responses visible in the resistalata have quite clearly defined
edges and square returns, all roughly on the sdigrareent. It is likely that these
are related to the background geology, but as kbas hlready pointed out, given
the potential of the site, an archaeological orggannot entirely be ruled out.
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APPENDIX 1

METHOD STATEMENT FOR A GEOPHYSICAL SURVEY AT FISHWI CKS
CREMATORIUM, BEETHAM

1 INTRODUCTION

1.1.1 The two most commonly used techniques to underaakeffective geophysical survey in the
location of archaeological remains are magnetonaater electrical resistance surveys. These
allow below ground remains to be located in a mindsive manner, and are often applied to
the same site as they produce complementary results

1.1.2 Nevertheless, the results are very much dependetiieotype of instrument that is used, and
the method of data collection using the choserringtnt. These choices are based on the
objectives of the survey, but there are externatofa including the local geographical
positioning of the site and topographic featuresrent and past land use, the solid and drift
geology, and available resources such as time adgeb.

1.1.3 The techniques are defined below and will be cdrigait according to English Heritage
Guidelines (2008).

2 GEOPHYSICAL SURVEY

2.1 Magnetometry: a magnetic, or magnetometer, survey is usually fire¢ choice for a
geophysical survey owing to its ability to be cadriout relatively quickly (due to recent
improvements in commercially available instrument)d is therefore more cost effective.
Consequently, magnetometry is a very efficient mégpe and is recommended in the first
instance by the English Heritage Guidelines (200B8%uch investigations.

2.2 Magnetometry will easily locate ‘positively magreetmaterial such as iron-based features and
objects, or those subjected to firing such as kiesrths, and even the buried remains of brick
walls. Therefore, this technique is suitable indle¢ection of features associated with industrial
activity. This technique can also be widely usedoiate the more subtle magnetic features
associated with settlement and funerary remainsh s boundary or enclosure ditches and
pits or postholes, which have been gradually wdillwith more humic material. The
breakdown of organic matter through microbiotic hatt leads to the humic material
becoming rich in magnetic iron oxides when compawéti the subsoil, allowing the features
to be identified. Conversely, earthwork or embankime@mains can also be identified with
magnetometry as a ‘negative’ feature due to thmmdh creating the earthwork of upturning
the relatively low magnetic subsoil on to the moragnetic topsoil. This technique is classed
as apassivetechnique as it relies on measuring the physid¢dabates, or the magnetic field, of
features that exist in the absence of a measuewnige, such as a kiln or ferrous object.

2.3 However, the main drawback to magnetic surveyhas mon-thermoremnant features, such as
stone building remains, or those features with retigrsusceptibility levels similar to those of
the background (particularly in areas where theepiamaterial of the topsoil has very low
magnetic susceptibility levels) will fail to be gem the magnetic survey results. Therefore, a
complementary or more suitable technique, suchnasaath resistance survey, is advised in
addition, given the potential for buried stone fdations at the priory site.

2.4 Methodology: a vertical gradiometer will be employed, the Bagtom Grad601-2, with a
sensor separation of 1.0m. The instrument is hiettve& ground from which data are captured
in the internal memory, and then downloaded to eapte computer for processing. The
survey area will be divided into a 30m grid systdapendant on the suitability of the site
conditions. Within this grid system, sampling Wik at a minimum of 0.25m intervals on a
1.0m traverse separation.

2.5 Electrical Resistance Survey: non-magnetic stone structures or megaliths caneoedsily
identified with magnetometry. Therefore, stone dind) remains may be difficult to identify or
interpret without the use of electrical resistivity

2.6 This technique is classed asativetechnique as it requires physically injecting arent into
the ground and measuring the response. An eailiaese meter relies on the properties of the
moisture retained within the soil to pass an eieglticurrent through the ground from a pair of
mobile probes, mounted on a frame, to a pair ofotenprobes. The resistance is measured
between the probes and can identify buried remahsn compared to the background
resistance. Cut features that have been subseguefiited tend to be more moisture retentive
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and thereby less resistant to the current. Thesteiress manifest as low resistance anomalies.
Structural remains or buried megaliths are morestast to the current flow and are seen as
high resistance features.

2.7 Methodology: a Geoscan Research RM15 resistivity meter with wtiplexer will be
employed. The standard methodology for an eledtresistance survey is to have four mobile
probes mounted horizontally on a frame at a digtanfc0.5m apart. These probes literally
make contact with the ground and will produce atlleyd penetration of approximately 0.5m-
1.0m. The data are captured in the internal membhe RM15 and then downloaded to a
portable computer. The survey area will be divid®d the same 30m grid system also used
for the magnetic survey, and whichever size is dgkmore suitable to the site conditions.
Within this grid system, sampling will be at 1.0ntérvals on a 1.0m traverse separation.
REPORT AND ARCHIVE

3.1 Report: a digital copy of the report will be provided. $hwill include the analysis and
recommendations for any further work if requiretieTreport will include;

. a site location plan related to the national grid

. a front cover to include the planning applicatiamiber and the NGR

. the dates on which all elements of the fieldworls wadertaken

. a concise, non-technical summary of the results

. an explanation to any agreed variations to the lirieluding any justification for any
elements not undertaken

. brief historical background

. a description of the methodology employed, workarteken and results obtained

. plans at an appropriate scale showing the locatimmhposition of anomalies located

. recommendations concerning any subsequent mitigastoategies and/or further
archaeological work

. a copy of this project design, and indicationsmof agreed departure from that design

. the report will also include a complete bibliogrgpdf sources from which data has

been derived.

3.2 Confidentiality: the final report is designed as a document forsgheific use of the client,
and should be treated as such; it is not suitatnlep@iblication as an academic report, or
otherwise, without amendment or revision. Any regpent to revise or reorder the material
for submission or presentation to third partiesdmelythe project brief and project design, or
for any other explicit purpose, can be fulfilledjtbwill require separate discussion and
funding.

For the use of JA Fishwick © OA North: April 2016
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Figure 1: Site location
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Figure 2: Extent of the geophysical survey area
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Figure 3: Greyscale plot of the processed magnetometer data
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Figure 4: Greyscale plot of the processed resistance data
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Figure 5: Interpretation plot of the processed magnetometer data
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Figure 6: Interperetation plot of the processed resistivity data
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