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SUMMARY

To further understand and record archaeologicalifea in Levens Park, Levens, Cumbria,
LLHG carried out a survey in April 2016 identifyinfiiteen putative archaeological
features not previously recorded on the Cumbriadds Environment Record (HER)
formerly known as the Sites and Monument Record ReMThere has been some
considerable confusion regarding the exact posiibaites listed on the SMR/HER and
LLHG commissioned Oxford Archaeology North (OA Norto carry out a programme of
magnetic geophysical survey on an area includites $MR 5238, SMR 5240 and SMR
2645, which was undertaken out orf'®ctober 2016. One of the aims of the survey was
to try to narrow down the locations of these sitsisthe same time, LAS undertook the
electrical resistance survey. OA North was comroissil to prepare the report of both
geophysical survey techniques.

Levens Park contains some of the most archaeolbgrazh areas in South Cumbria, with

sites representing evidence of human occupation sexeral millennia. The park lies on
the banks of the River Kent and was created asgbdhe Levens Hall estate during the
fourteenth century, later being remodelled into dtgrent form during the eighteenth
century. The park contains many extant archaeabgarthwork features, suggesting a
long period of occupation from the Mesolithic ondar Lithic scatters dating to the

Mesolithic have been identified in at least twoatons, including one located below a
Bronze Age mound, which was found to contain twbumations, and a second lithic
scatter has been identified within a settlement alat was previously thought to be
medieval (SMR 2645). In addition, several barrowurnds and cairns dating to the Bronze
Age are scattered around the park, and a RomatigiBsite, ‘Diana’s Temple’, has

yielded material dating to the first century in didth to superimposed post-Roman
structures, although the exact location of thiduesaand its entry on the SMR remains
unclear.

The geophysical surveys were undertaken by OA Nanith LAS assisted by volunteers
from LLHG. The magnetometer survey covered an &t&dling 1.89 ha, approximately
half of which was surveyed with electrical resis&nThe results of the geophysical survey
confirmed the presence and locations of featurebaily attributable to sites identified on
the HER/SMR and the locations of earthworks sursdyelLHG.

Both the magnetic and resistance data has beemrssfotin clearly demonstrating the
high potential for archaeological remains assodiatih sites recorded on the HER/SMR
and surveyed by LLHG. The exact positions of maitgsswithin Levens Park has been
open to conjecture but the geophysical survey hase rolearly defined the locations of
several responses associated with some of the Hiese In particular, several circular
responses within the eastern side of the survey pr@bably reflect the locations of sites
SMR 5238 and5240, although there is more than esgonse indicative of archaeological
features.

At the western end of the survey area, severaloresgs correspond to earthworks
associated with SMR 2645 surveyed by LLHG, some/uth are visible on the ground.
The responses are indicative of ditches probalsdgaated with the earthworks.

Given the nature of the archaeological resourdaigarea, it is highly likely that many of
the responses are of archaeological potential. @&rawthing in the form of targeted trial
trench excavations will help to more clearly defihe nature of some of these features

For the use of Levens Local History Group © OA Npdune 2017
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CIRCUMSTANCES OF THE PROJECT

To further understand and record archaeologicdlfea in Levens Park, Levens,
Cumbria, LLHG carried out a survey in April 2016emdifying fifteen putative
archaeological features not previously recordedhenSMR/HER. There has been
some considerable confusion regarding the exagttitots of sites listed on the
SMR/HER, and LLHG commissioned OA North to carryt oa magnetic
geophysical survey on an area including sites SMB85 SMR 5240 and SMR
2645, which was undertaken ons8Dctober 2016. At the same time, LAS
undertook the electrical resistance survey. OA Nards commissioned to prepare
the report of both geophysical survey techniques.

Levens Park contains some of the most archaeolbgicdah areas in South

Cumbria with sites representing evidence of humanupation over several

millennia (Hodgkinson 2015). Of interest, is a tdusof monuments on the east
bank of the River Kent at the northern end of teercark ipid).

The geophysical surveys were assisted by voluntders LLHG under the
supervision of OA North and LAS, the magnetometervay covered an area
totalling 1.89 ha approximately half of which wasngeyed with resistivity
(0.99ha). The results of the geophysical surveyficoed the presence and
locations of features probably attributable tossitéentified on the HER/SMR and
the locations of earthworks surveyed by LLHG.

LOCATION AND BACKGROUND TO THE AREA

Location, Geology and Topography: Levens Park is located on the banks of the
River Kent and is bounded to the east by the AS%4l darriageway (Fig 1). The
park is approximately 1.3km to the east of Levernkaye and 1.4km north of
Heversham. The survey site is located on the emdt bf the river (SD 504861).
The area slopes gently from east to west with aimiax elevation of 31m aOD
(Fig 2). The east bank of the river drops away@t{eand was not surveyed.

The underlying bedrock comprises Great Scar Linmestoverlain by superficial
deposits of glacial till (British Geological Surve3017). The soils are freely
draining slightly acid loam (Farewedt al2011).

The survey area lies within a single field that wasl down to pasture with
remnants of wire fencing and at the time of sundger were freely roaming the
site. The area is bounded to the east by woodladdlaer fencing and to the west
by the River Kent. Running through the centre @& survey area is a tree-lined
avenue.

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

Prehistoric Period: There are a number of sites in Levens Park thavigeo
evidence of prehistoric activity from at least 63@@&rs ago. Lithic artefacts dating
to the Late Mesolithic were discovered under a ndouontaining two beaker

For the use of Levens Local History Group © OA Npdune 2017
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1.2.10

1211

burials interpreted as being a prehistoric ringrrcaiSMR 2645) (Greenlane
Archaeology 2011).

A large complex of Bronze Age monuments within LevePark include two
barrows (HER 2668 and 5240), a rectangular mourteR(l3238), a round mound
(HER 5241), a scooped settlement (HER 5238), arwd darns (HER 5241 and
HER 2650) ipid).

In the wider area, a Bronze Age cremation cemdtasybeen found at Allithwaite,
west of Levens (OA North 2007). Five Iron Age crbed inhumation burials have
been discovered at a plot of land in Nelson Squageens, no artefacts were found
accompanying the burials, which were dated as %72ad BC (2089+24 BP, KIA
24385) {bid).

Roman Period: The pattern of rural settlement changed littlehia North West
with the exception of the appearance of Roman anylitsites such as Kendal,
Ambleside and Lancaster. There are records ofesedttRoman finds from across
the area including a coin hoard at Cartmel (OA N@Q@07).

The ‘Temple of Diana’, a site within Levens Parkshgielded First Century
material with superimposed post-Roman structuleg)(

Medieval Period: The Levens district belonged to the Earl of Northenand
before being forfeit to Roger de Poitou after tregriNan Conquest and was granted
to Normannus de Hieland, Yealand by the Baron ofdéc 1170 (Greenlane
Archaeology 2011). Levens Hall was probably orifinaonstructed in the early
part of the fourteenth century by the Redmans,ipusly Redmayne, in the form
of a Pele tower in defence from the Scoksd). Levens Park was formed in the
fourteenth Century and later remodelled in the teigihth centuryil§id).

Post-medieval period: The area around the Lyth Valley was utilised aswaee of
peat during the seventeenth and eighteenth cestur@vever a drainage system
was implemented between 1803 and 1843 creatingge lplain for farmland
cultivation (OA North 2007).

For the use of Levens Local History Group © OA Npdune 2017
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2. METHODOLOGY

2.1
2.1.1

2.2
221

2.2.2

2.2.3

PROJECT DESIGN

The following methodology was used as the basishersurvey, and the work was
consistent with the relevant standards and proesdoir Historic England (English
Heritage 2008) and the Chartered Institute for Aediogists (CIfA 2014a and
2014b), and generally accepted best practice. Tegbniques were used for the
survey, magnetometry and electrical resistance.

GEOPHYSICAL SURVEY

Magnetometer Survey: the preferred geophysical technique in the detectib
many archaeological remains is a magnetometersane@y, which is effective in
locating ‘positively magnetic’ material, such aenfbased (or ‘ferrous’) features
and objects, or those subjected to firing, suckilas, hearths, and even the buried
remains of brick walls. This technique is also Wydesed to locate more subtle
magnetic features associated with settlement amcbrémy remains, such as
boundary or enclosure ditches and pits or postsholdich have been gradually
infilled with more humic material. The breakdown ofganic matter through
micro-biotic activity leads to the humic materia@doeming 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 onBagh’s magnetic field. This
enables the detection of features, such as sijpeakbackfilled 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, magnetoynestia very efficient technique
and is recommended in the first instance by Histé&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 magnetomeitdy i® recommended by
Historic England where there is a strong presumptimat buried structures or
buildings are present that are not easily idefi@avith magnetic methods. The
technique requires injecting a small electric cotriato the ground via steel probes,
and measuring the response with an earth resistaater. 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 correspagghair of remote, static probes.
The resulting resistance measurements (in ohms)beansed identify to buried
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

For the use of Levens Local History Group © OA Npdune 2017
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resistant to the current flow and appear as loustasce anomalies, whereas solid
features such as structural remains tend to maistaat to the current flow and

appear as high-resistance anomalies. One of then misadvantages of the

technique, when compared with magnetometry, is tizh collection over the

same size of area is a much slower process.

2.2.4 Resistivity Equipment: the instrument used for this survey was an M.M.iRiegy
Meter; Model 216M with a bespoke frame set to &nglin mode

2.2.5 Sampling Interval: the survey area was divided into 30m x 30m grids.
Magnetometry sampling was at 0.25m intervals, viitfer-transect distances of
1m, equating to 3600 sample readings per grid. Jureey was carried out in
‘zigzag’ mode, with precautions to minimise any diaeg error during the
magnetometry survey. In total, an area of approteiyd .89ha was surveyed with
magnetometry (Fig 2). Resistivity sampling was @t ibtervals with inter-transect
distances of 1m, equating to 900 sample readingggpe. In total, an area of
0.99ha 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 data were captured in the internal
memory of the instrument and downloaded to a ptatalomputer on-site and
backed-up on to a USB drive. Resistance data vagtied in the internal memory
and downloaded by LAS later off-site and forwardedA North. The individual
grids were combined to produce an overall plan loé surveyed area, or
‘composite’. The results were analysed and basi@liprocessing was carried out
using Terrasurveyor bW 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 clipfpgthe appropriate values where
necessary and the following processing steps choté&

e 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, ovargrar steeply-sloped areas.

2.2.8 Final processing of resistivity raw data was uralegh 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 choué

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

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

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

For the use of Levens Local History Group © OA Npdune 2017
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2.2.9

2.3
23.1

2.3.2

2.3.3

234

* 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 sur{felg 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 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 Levens Local History Group © OA Npdune 2017
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3. SURVEY RESULTS

3.1
3.1.1

3.1.2

3.2
3.2.1

3.2.2

3.2.3

3.24

GENERAL OBSERVATIONS

The magnetometry data in the eastern and westeds tf the site are ‘noisy’ and

fairly complex. This appears to correlate with @a®blogical features recorded in
the HER and by further survey, some of which arsibleé as upstanding

earthworks, particularly on the west side. The -treed avenue can be seen
crossing the centre of the survey area togethdr avpparallel, linear service route.
Either side of the avenue are two bands of faigyiet’ data. There is a further

service pipe running along the eastern edge oftimeey area, close to the deer
fence. The results of the magnetic survey areegalatt Figures 3 and 5.

The resistance survey area was divided into twotduene limitations, the central

drive being omitted from the survey for both timedalogistical reasons. The
background resistance was even and there was gmbichst between high and low
resistance responses. The data exhibits a serigst@ftial rectangular features of
archaeological origin visible as trends of mediugiihresistance. Other features
within the resistance data are likely to be duemodern disturbance and/or
geology. There is no clear evidence of sites SMB852nd 5240 within the data.
The results of the resistance survey are plottétigares 4 and 6.

RESULTS

The eastern half of the magnetometry survey aredefned by a series of

positively magnetic sub-circular features whichgloly correlate with the positions

of cairns and mounds recorded including SMR 5238 %210. The responses are
of moderate amplitude and several mounds and dgpnsswere also visible on the
ground.

There are several curvilinear, positively magneéisponses within this area and
many of these are likely to be archaeological igior Other positively magnetic
discrete responses are visible across the wideeguarea. Responses such as these
are indicative of features such as pits and givenpgroximity of the settlement
(SMR 5238) and burial features, they are likelyp&oof archaeological potential. A
number of linear and curvilinear high resistancepomses are visible, also
suggestive of archaeological features. Some ofethearticularly in the western
survey area correspond with magnetic responses@ngrobably associated with
site SMR 2645. Many of the linear and curvilineaspgonses correlate with the
earthworks visible both on the ground and survedyetl HG.

There are several more regular, linear trendingufea visible within the resistance

data exhibiting parallel high and low resistancgpomses suggestive of banks and
ditches. These are quite obvious in the eastenegarea and are not visible in the
magnetic data.

An area of magnetic disturbance along the eastiga ef the magnetic survey area
is likely to be associated with extant deer fencilagtrong linear dipolar response
running parallel with the edge of the survey aedikely to be a modern buried

service. There is a second service running adjaketihe avenue and magnetic

For the use of Levens Local History Group © OA Npdune 2017
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disturbance within the central area of this linemponse suggests that the area has
been disturbed, probably associated with the exmavaf the service.

3.2.5 There is an area of magnetic disturbance adjaocethietwestern edge of the survey
area. This may be associated with modern distughahat given its general
appearance and the moderate amplitude, it maydba@wlogical in origin.

For the use of Levens Local History Group © OA Npdune 2017
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4. CONCLUSIONS

4.1 DISCUSSION

4.1.1 Both the magnetic and resistance data has beeessifigtin clearly demonstrating
the high potential for archaeological remains aisgéed with sites recorded on the
HER/SMR and surveyed by LLHG. The exact positiofismany sites within
Levens Park has been open to conjecture but thehgeal survey has helped to
more clearly locate features associated with sohteeothese sites. In particular,
several circular responses within the easterndidiee survey area probably reflect
the more accurate locations of sites SMR 5238 &#D 5although there is more
than one response indicative of archaeologicaufeat

4.1.2 At the western end of the survey area, severaloresgs correspond to features
associated with SMR 2645 surveyed by LLHG, som&ich are visible on the
ground. The responses are indicative of ditchedghly associated with the
earthworks.

4.1.3 Ultimately, given the nature of the archaeologiealource in this area, it is highly
likely that most of the responses (other than tjearodern features) are of
archaeological potential. Ground truthing in thenfoof targeted trial trench
excavations will help to more clearly define théuna of some of these features.

For the use of Levens Local History Group © OA Npdune 2017
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Figure 2: Extent of the geophysical survey area
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Figure 6: Interpretation plot of the processedstasice data
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Greyscale plot of the processed magnetometer data
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Figure 5: Interpretation plot of the processed magnetic data
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Figure 6: Interpretation plot of the processed resistance data
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