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Littlemoor Castle: helping to save@mmunity park
and discovering a lost garden

Roger Walket
1Geoscan Research
roger@ageoscasesearch.co.uk

Littlemoor Park, once home to Littlemoor Castle, a grand Yanidouse built

on the wealth of the wool trade, was donated to the people of Queensbury
and has been enjoyed for recreation by local people since the2@ild
OSylGdnNE® LY Hamd S KSEtLISR WCNRS
understanding of what is bied beneath the ground and in doing so provided
valuable support in their campaign to save the grounds from development.
The 1914 map of Littlemoor is shown below and you can see Littlemoor Castle
in the centre, though this was demolished more than 50 gesgo.

By using geophysical survey methods, we confirmed the site of the-ifilled
old ornamental lake and rdiscovered the lost layout of a small round garden.
Three main geophysical methods were used, earth resistance, magnetometer
and ground penetratig radar (GPR) surveys. The areas surveyed are shown
in Figure 1. The small red square, 20 m in size, covers the round garden, whils
the larger red rectangle, 100 m x 120 m, covers the lake area.
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National Library of Scotland

Figure 1: Survey Areas'@dition Ordnance Survey map,
National Library of ScotlamdGCBY:NCSA

Lake Area

Earth resistance measurements were made over the lake area using an RM8E
Earth Resistance Meter mounted on an MSP25 Mobile Sensor Platform,

collecting square array data (dl@, beta and gamma), whilst magnetometer

measurements were collected using a Sensys FGM650 Fluxgate Gradiomete
mounted on the MSP25, with FABL1 interface to the RM85, Figure 2. Readings

were taken every 0.25 m with a traverse interval of 1 m, and GPSnigeadi

were logged simultaneously. Figure 3 shows the lake before being filled in

note the iron railings visible in the rear.
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Figure 2: MSP25 System Figure 3: Lake before being filled

The earth resistance results are shown in Figure 4, whagker values are
shown in black. Data on the right were processed using apags filter to
improve the contrast. The data show the outline of the lake and possible
paths around the lake and other garden features. The remains of an early field
boundarycan be seen aligned approximately3\ whilst drainage pipes and
other field drains are visible to the north, and the lake retaining bank can be
seen to the south.

Plot range left:
5to 20 ohms
Plot range right:

+/- 1.5 St.Dev.

Figure 4: Earth resistance survey resghtsgular data on the lefhand side, higipass
filtered on the right.
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The magnetic results are shown in Figure 5, with positive features showing as
black, negative features as white on the lafind side. The strong magnetic
responses clearly show ferrous material in the lake which help define its
shape. Also visible are the remains of a ferrous fencing around the lake area,
and a pipeline leading into the lake from the NE. Also showing are the more
subtle remains of the early field boundary running approximatel$ End

once again clear indications afsubstantial retaining bank built to the south.

Plot range right:

Plot range left:
+/-10nT H

+/-50 nT

Figure 5. Magnetic survey results.

Figure 6 shows magnetics to the left, GPR in the centre, and magnetics
overlaying the earth resistance data to the right. The image on the left
emphasises the ferrous rpenses superimposed on the 1914 map of
Littlemoor Park. The solid double lines show the route, in 1914, of the metal
fencing circling the lake and there is a close correspondence with the
magnetic response, though the southern part appears to have bedn los
There are also many ferrous responses in the lake aeggecdotal stories tell

of ornamental cannons being thrown into the lake (!), though it is probably
just the locations of missing iron fence sections. The line of alternating red
and blue coming idrom the right indicates a pipeline and is probably the
water feed for the lake. The centre image shows the GPR results (Mala single
channel 500 MHz, 0.25 m line spacing), provided by Chris Gaffney of the
University of Bradford, which give a clear indioatof the edge of the lake,
remains of the earlier field boundary and possible garden structures. The

ISAPNews 66 7



s S R T e e T~ - W:\ —
e e ™ P —
I‘.‘\.\ e e T — w’.&-".c“- ——— e \- :.\ -
e N Nt AP ".A::-QS-:}": SN et o - -

—-— -

iImage on the right superimposes the earth resistance and magnetic plots
onto the 1914 map. The earth resistance data agree with the GPR positioning
and dso show possible pathways around the lake. The earth resistance and
magnetic responses both indicate a substantial retaining bank built to the

south.

Figure 6: Magnetic, radar and magnetic overlaying earth resistance data.
Lost Garden

Before the lost galen survey could be undertaken, Friends of Littlemoor
kindly cleared numerous fallen trees, shrubs and brambles from the garden
area. The round garden area, which is 20 m in diameter, was surveyed using
earth resistance and magnetic techniques, as shawthe right part of figure

7. Because of the small area and circular layout, more conventionatineldd
techniques were used. Earth resistance measurements were made using a 0.£
m Twin Probe array with an RM85 Earth Resistance Meter, whilst magnetic
measuements were collected using an RM85 / FAB1 / Sensys FGM650 systen
with spot readings being taken rather than using the timer mode. Readings
were taken every 0.5 m with a traverse interval of 0.5 m.

The striking main image on the left shows the earthsesice measurements
and clearly indicates a central circular structure with radiating arms. These
probably represent different garden compartments, possibly for roses; there
I NB AYRAOFGAZ2YyAa 2F avyrftt wOStftaqQ i
further right shows the magnetic measurements, with emphasis on the
ISAPNews 66 8
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ferrous responses; further plots to the right represent the magnetic
responses with different colour palettes. Again, we see a central circular
feature which represents a ferrous response, §ibl/ from iron railings; there
appear to be more ferrous features around the outer edge of the garden area.
In addition, there appears to be a curved region to the rigand side of the
magnetic plot which is probably not ferrous in origin and may bath.pAt

the bottom, left, are two overlay plots which show the relative positions of
the earth resistance and magnetic responses.

Subsequent to the survey work, a grant was obtained toreate the garden,
Figure 8. Although not a faithful reproduction tife layout of structures
identified, the garden has gained a second life and has now been planted up
for future generations of people to enjoy.

Resistance Data Magnetic Data

ionlvrei '

Magnetics plotted with different palettes ul

Resistance with Twin Array (top)

Magnetics with FGM650 (bottom)

Figure 7: Earth resistance and magnetic data over the lost garden.
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Figure 8: Reinstated garden.

ISAPNews 66 10



— — — — - .o-~ =—— AT — I i N T
...--; N T \M_.“‘\‘m_ — b-..‘p‘_‘/w_b@ - ‘\ .
T N Wy . W o —— - ‘ - .- --’ - - . — -

. ‘ - - - - ~ - - .. \\. . - - - - "

RM Frobisher

y 4 4 4 4 4
email: contact@rmfrobisher.co.uk

TAR-3 Resistance Meter RM Pro Cart with four sensors

You can buy our products online. For more information please visit our website or contact us.
Our equipment is supplied with all the components needed to complete your geophysical survey.

If you would like a quotation for your budget or funding application please contact us. We can supply
quotations in the currency of your choice, valid for ninety days.

www.rmfrobisher.co.uk

RM Frobisher (1986) Ltd. BBIC, Snydale Road, Cudworth, BARNSLEY, S72 8RP
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The longpath to detecting a Romawilla rustica

Roland Linck

! Bavarian State Department of Monuments and Sites,
Archaeological ProspectigrMunich, Germany

roland.linck@blfd.bayern.de

Locationof the site ard previous research

Sometimes, it takedecadesuntil an archaeological site can be classified and
dated in detail. Furthermore, often several methodse necessary for a
definite answerranging from aerial archaeology over geophysical prospe

up to archaeological field survey$his papempresentssuch a site in Southern
Bavaria Near the small villagef Bertoldshofen (Lkr. Ostallgau), located ca.
65 km southwest of Augsburg in southwestern Bavamithe 1980s a Roman
villa rusticawasalready suspetedon a small rectangular plateau of 180x

70 m size. This small hill, elevatapproximatelyl0 m over the surrounding
wet valley plain, was formed by the melting glaciers and fornsriyounded
by a small rivecalled Geltnach. Due tibs exposed Iaation the proposed
settlement had a perfect view to the Alpine mountain chain.

In 1983, the first surface finds were documented by Sigulf Guggenmos, who
detected several sherds, building stones as well aganand adobe remains.

In 2001, Walter Keinert noted several iron piecedor example currycombs

and nails Accordingly Walter Keinert proposed a Romailla rusticaon this
hilltop. To gather a better insight into the site, in the same year a geophysical
survey withmagnetomeer andearth resistanceprospection wasindertaken

by Helmut Becker of the Bavarian State Department of Monuments and Sites
(BLfD). The corresponding geophysical results show several Hibtgied
archaeologral features but detailed building layouts carardly be deteaed
(Fgures 1 & 2). Hence, it still wa not clear, whether the siteeally wasa
Romanvilla rustica Some years later, in 2009, Walter Keineaitried outa
topographicsurvey of the settlement area to produce a relief map &mthap
possible sudiceremains offormer building stuctures.
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Figurel: Magnetogram of the Roman villa rustica of Bertoldshofen surveyed in 2001.
CaesiurriMagnetometer Scintrex Smartmag SM&@ecial, Du&ensoiconfiguration,
Dynamics =5 nT in 256 greyscales, sampling 58tx25 cminterpolated to 25« 25 cm,
40-m-grids. Archive-Nr. BerOla (© Helmut Becker, Florian Becker & Roland Linck (BLfD);
Digital orthophoto: Bayerische Vermessungsverwaltung).

Figure 2Resistogram of the Roman villa rustica of Bertoldshofen sedviey201.
Geoscan RM15, DipolBipole-configuration, dynamics: £j830hm m, sample interval
50 x 50 cm, interpolated to 25 x 25 cm, 20mds, processingvith high pasdilter.
ArchiveNr. BerO1r (© Helmut Becker, Florian Becker & Roland Linck (Bit2); Di
orthophao: Bayerische Vermessgsverwaltung).

Hestated tha the settlement consisted of three parts: a main building at the
eastern ridge of the terrace, whose walls tiscoveredwith a search stick,
another smaller building ca. 30 m towards tharth that showed throughtuff
debris anl tegula sherds and a thircelement area in the south, where the
relief isundulating As aerial archaeology fails in this area due to the use as
grassland that does not form any vegetation marks, it needed fu2bereas

until the next atempt was sarted to clarify this archadogical site.

Results of the geophysical survey

In 2021, the geophysicists of the BLfD made a new attemmpd timewith
GroundPenetrating Radar (GPR). The survey covered an area of 120n
and herce enconpassed the two bidings aleady proposed by Walter
Keinet. In order not b missany relevant archaeological structusethe
survey area was extendexto the valley plain in the east and to a noticeable

ISAPNews 66 13
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terrain step in the south (Gure 3, green. Only the third settlement areani
the southwest ould not beprospected. The soil paramats within the GPR
area were surveyed via-situ TimeDomainReflectometry (TDR). Whereas
the soil moisture gave fairly high value of 51 Vol% due beavydew inthe
morning, the conductivity shogad a low value of aly 1.8 dSih. Therefore,
the soil paraméeers were promising for a successful GPR survey

0

Figure3: Map of thegrid layout of the three different geophysical methods. Colour

coding: Red magnebmetersurvey, blue =arthresiseincesurvey, green = GPR
survey. Shaded relief map as base map to visualize the location of the settlement on a
hilltop (© RolandLinck (BLfD); Shaded relief map: Bayerische Vermessungsverwaltung).

This time, the reglts finally $1ow detailed Roman building structured a
depth of 15¢ 70 cm below the surface (kige 4). The archaeologicalmains

are locatedquite shalowly, which corresponds witltheir preservation as
small heaps in the terrai®nlythe bottom 55cm of the buidingfoundations

are preserved, as the upstanding parts of the walls had been removed over
the centuries and thstones had beene-used.

ISAPNews 66 14



20-40 cm 40-60 cm 60-80 cm

D low reflection amplitude
- high reflection amplitude

Figure4: Selection of GPR depth slices between 20 and 80 cm below the surface of the
Romarvilla rusicaof Bertolcshofen surveyed in 2021. GSS{4BE0 with 400 MHz
antenna, sample interta6 x 50 cm, interpolated to 25 x 25 cm. ArciiveBer21rad
(© Roland Linck (BLfD)

Contraryto the initial assumpions, the main building of thevilla rustica
(Fgure 6,[1]) is located in the centre of the plateau, where Walter Keinert
supposed a subsidiary building (Higs4 & 5).

ISAPNews 66 15
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Interpretation of the geophysical data

[:] Survey grids Magnetometry

GPR Fireplace
Stone walls [ pit

Debris accumulation

Figure 5: Interpretation map of the archaeological remains detected by geophysical
prospection. The numbers refer to those mentbirethe text(© Roland Linck (BLfD);
Digital map: Bayerischee¥messungsverwaltung).

It has a rectanguldiayoutof 34m x 28 m and is diided irto seweral rooms.

In the north, tworooms with 11m x 7 m and 5m x 7 mcan be identified.
Along the easternide, arother room of 10 m x5 mis visible While for the
north-western part of the building no subdivision can loetected, the
sauthern partconsists of two rooms witlsizes 0P m x12 m and 16n x 12,
respectively Inside several roomsighreflective areas ae visble that
probably depict accumulations of wall or roof debris. The easternmost room
shows a fireplace in the magtogram (Figre 1) and therebre canpossibly

be interpreted as a kitchernn the magnetic datalte main building of theilla

ISAPNews 66 16
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rusticais onlyvaguely visible as a slightly more disturbed area in the magnetic
anomaly map. Some faint remains can also be found in thetogseém
(Figure 2), but no detaled plan can be drawn. Dirtlg east of the main
buildingthe GPR depth slices shdwo stone sulsidiary buildingg2] & [3]
without asubdivision (Figure 5T hey are oriented in eastest direction and
have a sig of 11m x7 m and9 m x7 m. Athey are located outside #harea

of the earth resistance surveyhey were not detected i2001.The ovelay

of the interpretation plan with the digital terrain model (DTM) reveals that
the two buildings had been ertaxd at the quitesteep easten slope of the hill
(Figure 6).

Figure 6: Overlay of the interpretation map with the DTM (1 nola8on) of the area to
visualize the location of the different buildings within the terrain (© Roland Linck (BLfD);
Airbornelaser scanninglata: Bayerische Vermessungsverwaltung).

The reason for such a strange position is unknown. South of the mainrmild
anather north-south oriented stone structurg4] with 11 m x5 m size is
visible. It is divided in two rooms, a biggereowith 6m x 4 m inthe south

and a smaller one with #h x3 m in the north. This building is also visillell

In the resistogranm(Figure 2). Inthe southern part of the GPR grahother
eastwest oriented building with 1In x 6 m size can be identifigd]. Once
more, nosubdivisioninto single rooms ispparent Near thenorth-eastern
corner of the building, the magnetogram showsteonganomay that can be
assigned to a fireplace. This could be a hint to interpret this building as the
bath houseand the fireplae as the remain®f the Roma heating system.

ISAPNews 66 17



Again, theresistogram shows no evidence on this structure. The last two
buildings[4] & [5] are located on the top of the hill, as the DElows (Figure

6). Theyorrespondexactly to those pasions that are narked by srall heaps

in the terrain. Spgad over the whole settlement area multitude of refilled
pits and two furtheffireplaces ca be detected in the magnetogram.

Conclusion

Finally, after nearly 40 years of research, the GPR suroeyqul that the ge
reallydepicted a Romanilla rustca The reason for the better visibility of the
archaeological remains in the GPdepth slices compared with the
resistogram, is that the latter is disturbed by the shallow geological structures
of the moraine hill. ®course, he geology is also mapped bye GPR, but the
depth slices allow distinguishing them from the archaeologreshains
through the slightly varying depth. Furthermore, due to the higher spatial
resolution of the GPR data comparedth the earth resistancedata, the
Roman wallsare better visible. The magnetomet results only show vague
hints d the stone buildingsdue to methodological reasons. However, the
magnetogrammight havereveakd, if there are also wooden structures
present in the sttlement area. A nonesuch features can be observethe

villa rusticaseems to haveonsistedsolelyof stone buildings The mappel

villa rusticaresembles the dispersed homestead layout that is common for
the region Allgaeu. Similar ones were deted by geophysal surveysn the
vicinity in Sulzber@Linck et al., 2014), Kohlhunden (Czysz & Tschocke, 2003)
and at the Hopferee (Lmck etal., 2021).
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"I'm very impressed with
my SENSYS MXPDA
magnhetometer system. Its
ease of use and durability
have transformed the
scale of the archaeology I
do - giving me more time
to be an archaeologist.yy

JARROD BURKS, PhD
DIRECTOR OF ARCHAEOLOGICAL
GEOPHYSICS, OHIO VALLEY

Watch me!

N

e
M ]+ G 1G]] st i51| Dolete etk

|

—

A

BR rwo rcoy (00 vy

I X
-90° IF%

Automated start/stop function

e oo s

oFF AUTO

Ll

sensysmagnetometer.com | #sensysmag UK: G{“Essoluﬁonswmumited

Supply and Hire of high accuracy positioning & survey systems v2

ISAPNews 66

19


https://sensysmagnetometer.com/

ISAPInacotheca

The ISAP News Gallery
editor@archprospection.orc

Introduction
Dear ISAP Members,

After some time of staying in a Covid and p@sivid limbo, most of us
eventually managed to get back to more or less normal life and regular
professional activities. Many colleagues went to the field and carried out
surveys over the last few months.

Regarding the recent freezing temperatures (at least in the northern part of
the northern hemisphere) one may like to warm up with a cup of hot
beverage. To enhance this experience, | {dolike to present you with a

couple of nice pictures, taken in a warmer setting or time (also see our

frontpage)!

Please remembec the ISAP Gallery needs you! Do not hesitatefeed us
with your pictured

a A OK | QISARRNZAPinacotheckditor

1. Mapping the urban layout of the Gallinazo mounds Viru Culture Hedward Eastaugh

ISAPNews 66 20
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3. Jarrod Burks shared a picture of his mahiannel magnetometer enlighten with a September sun

ISAPNews 66 21



4. Arne Anderson Stamnes clearly not afraid of any weather extremes, regardless of whether it is a
blizzard or a sandstorm!

5. Philippe De Smedt carrying out a motorized EMI survey in a short stepiture provided by
Jeroen Verhegge, authored by Layla Aerts

ISAPNews 66 22
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6. Ms. Kleyman taking pXRF soil readiags part of Archaeobiogeochemical survey in the US and
Mexico in 20072018.Picture and description by Richard Lundin

7. Apicture of a survey | undertook for Antony Harding at Sobiejuchy, Polahd, sammer 0fLl987.

We were using an RM4. Of course, at the time, we had to wait until we got back to the UK to process
the data on the mainframe at Dmam (once it had been input by the ladies of the "Data Preparation

Service"). The results provided us with an excellent plan of where the hay was lying in the field to dry.
Many years later | managed to import the data into TerraSurveyor and reproce$Sig Lockyear

ISAPNews 66 23



8. Ibrahim Haj Hassan describes his resistivity survey to a visitor: Abu Mousa, the landowner and
sheikh of the Ab@rabifamily. As everyone knows, it is always a delight to find other people who are
curious enough to ask what is going on with a geophysical surn\Rigture and description of an
electrical survey in Jordan are from MASCA 1970s report, shared by Rinita Dala

9. Crazy GPR survey at a 45° steeprhdisearchof a possible Roman theatre in Southern Bavaria. The
standard GPR equipment was modified to fit the special requirements of the surveyrerkhwas
pulled with a rope and tackle from above; Roland Linck

ISAPNews 66 24










