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1. S U M M A R Y 

Geophysical survey was undertaken within 
the area of the proposed Marfield Quarry 
extension at Masham, North Yorkshire. 
Survey of I2ha of arable land within the 
proposed extension area had previously 
been undertaken. The Phase 2 survey 
comprised detailed gradiometer survey of 
lO.Sha of pasture land. 

2.2 Top<^raphy and Geology 

Masham Ues in the valley of the River Ure, 
some 15km northwest of Ripon in the 
Harrogate district of North Yorkshire. The 
proposed quarry extension area Ues 1.5km 
northwest of the village comprising a 
block of land south of Mile House Farm 
between the Leyburn Road and Swinney 
Beck cenued on SE 213 818 (Fig. 1). 

The site lies in close proximity to areas of 
significant late Iron Age and Roman 
settlement. However, few clearly 
archaeological features were noted. 
Medieval field systems are strongly 
represented with ridge and furrow pattems 
showing well in a number of areas as well 
as the lines of no longer extant field 
boundaries. 

Possible structural remains were identified 
in Area G17 where a stone heap and pits 
are evident on the ground, but were not 

The site lies between c. 90m and 100m 
O.D., gently sloping or fairly level in the 
west and north, with steeper gradients into 
a small valley on the eastem side. 
The geology of the site comprises glacial 
diamicton or till over a soUd geology of 
Libishaw Sandstone (BGS Sheet 51 
Masham) resulting in generally 
sandy/pebbly and free draining 
ploughsoils. 

3. AIMS 

seen elsewhere. There are no convincing 
responses suggesting the presence of 
linear cut features other than those 
associated with the medieval field systems. 

INTRODUCTION 

The aim of the survey was to locate any 
features of possible archaeological 
significance in the proposed extension area 
in order to assess the impact of the quarry 
extension on potential archaeological 
remains. 

2.1 Background 

Archaeological Project Services was 
commissioned by SLR Consulting to 
undertake detailed gradiometer survey 
within the area of a proposed extension to 
the Marfield Quarry at Masham in North 
Yorkshire. Survey was undertaken within 
all available arable fields in 2009, an area 
of some 12ha, and the subject of an earlier 
report (Malone 2009). The current survey 
comprised 10.8ha of pasture land within 
the site. 

4. METHODS 

The fieldwork was carried out between 
21st and 28"' April 2010. Location and key 
to survey areas is shown in Figure 2. 
Weather and ground conditions during the 
survey were dry. Survey areas were aU 
under pasture, well cropped and in good 
condition for survey. 

The magnetic survey was carried out using 
a dual sensor Grad601-2 Magnetic 
Gradiometer manufactured by Bartington 
Instmments Ltd. Although the changes in 
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the magnetic field resulting from differing 
features in the soil are usually weak, 
changes as small as 0.2 nanoTesla (nT) in 
an overall field strength of 48,000nT can 
be accurately detected using this 
instrumentation. 

The mapping of anomalies in a systematic 
manner aUows an estimate of the type of 
material present beneath the surface. 
Strong magnetic anomalies will be 
generated by buried iron-based objects or 
by kilns or hearths. More subtle anomalies 
such as pits and ditches can be seen if they 
contain more humic material which is 
normaUy rich in magnetic iron oxides 
when compared with the subsoil (but this 
can be variable depending on the nature of 
the underlying deposits). WaU foundations 
can show as negative anomalies where the 
stone is less magnetic than the surrounding 
soil, or as stronger positive and negative 
anomalies if of brick, but are not always 
responsive to the technique. 

Readings relate to the difference in 
locaUsed magnetic anomalies compared 
with the general magnetic background. 
The Grad601-2 consists of two high 
stabiUty fluxgate gradiometers suspended 
on a single frame. Each gradiometer has a 
Im separation between the sensing 
elements so enhancing the response to 
weak anomaUes. 

Sampling interval and data capture 
Readings were taken at 0.25m centres 
along traverses Im apart. This equates to 
3600 sampling points in a full 30m x 30m 
grid. The Grad 601 has a typical depth of 
penetration of 0.5m to l.Om although a 
greater range is possible where strongly 
magnetic objects have been buried in the 
site. 

site or directiy to the office computer. At 
the end of each job, data is transferred to 
the office for processing and presentation. 

Processing and presentation of results 
Processing is performed using specialist 
ArchaeoSurveyor software. This can 
em[^sise various aspects contained 
within the data but which are often not 
easily seen in the raw data. Basic 
processing of the magnetic data involves 
'flattening' the background levels with 
respect to adjacent traverses and adjacent 
grids. "Despiking' is also performed to 
remove the anomalies resulting from small 
iron objects often found on agricultural 
land. Once the basic processing has 
flattened the background it is then possible 
to carry out further processing which may 
include low pass filtering to reduce 'noise' 
in the data and hence emphasise the 
archaeological or man-made anomalies. 

The following shows the basic processing 
carried out on all processed gradiometer 
data used in this report: 

1. DeStripe (sets the background mean of 
each traverse within a grid to zero and is 
useful for removing striping effects) 

2. Despike (useful for display and allows 
further processing functions to be carried 
out more effectively by removing extreme 
data values) 
Parameters: X radius = 1; Y radius = 1; 
Threshold = 3 sid. dev.: Spike replacement 
= mean 

3. cup (excludes extreme values allowing 
better representation of detail in the mid 
range): -5 to 5nT for Areas G9-G15; -3 to 
3nT for Area G16 and -7nT to 7nT for 
Area G17. 

Readings are logged consecutively into the 
data logger which is downloaded daily 
either into a portable computer whilst on 
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5. RESULTS 

The presentation of the data for the site 
involves a print-out of the raw data as 
greyscale and trace plots (Figs 3-12), 
together with a greyscale plot of the 
processed data (Figs 13, 15, 17, 19, 21, 23, 
25, 27). Magnetic anomaUes have been 
identified and plotted onto interpretative 
drawings (Figs 14, 16, 18, 20, 22, 24, 26, 
28) and are described by Areas below. 

across the north of the survey area. 

Area GIO (Figs 15,16) 
Geological responses 
Background responses owing to variations 
in the underlying natural are evident across 
much of this area. In the southern and 
eastem half this seemingly indicates a 
channel form, perhaps a former 
watercourse / washout channel, also 
reflected in the surface topography. 

Area G9 (Figs 13,14) 
Geological responses 
Background responses owing to variations 
in the underlying natural are evident in the 
southem part of the plot (as elsewhere in 
other areas). These are evident as 
amorphous positive and negative 
responses, sometimes approximating to a 
linear form but diffuse and iU-defined. 

Positive area anomalies - possible pits 
Background responses are much more 
even. A localised positive area anomaly in 
the southwest of the area (2B) might 
represent an infilled pit. 

Iron spikes (discrete bipolar anomalies) 
These are fairly widely distributed across 
the eastern half of the survey area. 

Discrete positive anomalies 
Discrete positive responses are difficult to 
interpret owing to the variabUity of the 
natural background which gives rise to 
responses as strong as some possible 
archaeological features. However, one 
strong localised positive (2A) is 
highUghted as of possible archaeological 
origin. 

Agricultural features 
A general northwest-southeast trend 
suggests remnants of ridge and furrow 
although the pattem is not as clear as 
elsewhere and they perhaps just represent 
an effect of modem ploughing on this 
alignment. 

Iron spikes (discrete bipolar arwmalies) 
Iron items within the topsoil/ploughsoil 
give a distinctive localised bipolar (strong 
negative and positive) response. Such 
items usually derive from relatively recent 
agricultural use of the land - broken or 
discarded pieces of agricultural machinery 
etc. These are fairly widely distributed 

Area G i l (Figs 17,18) 
Agricultural features 
A faint pattern of northwest-southeast 
parallel positive and negative linear 
anomaUes may represents remnant ridge 
and furrow although this is not evident on 
the ground. 

Strong bipolar responses 
Magnetic disturbance at the southwestem 
edge of the plot is caused by the presence 
of a large cattle feeder. Linear anomaly 
(2C) may indicate the Une of a pipe 
following the track here, or perhaps die 
track itself depending on the nature of any 
metalUng (although now grassed over, 
parts of ot have been built up in the past). 

Iron spikes (discrete bipolar anomalies) 
These are fairly widely distributed across 
the survey area. 

Area G12 (Figs 19,20) 
Positive linear anomalies 
Positive Unear anomaUes (2D, 2E, 2F), 
largely shadowed by negative anomalies 
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on the same alignment, correspond to the 
locations of low stony banks, probably 
former field boundaries. Lines of trees stiU 
follow the alignments of 2E and 2F and 
these trees, and possibly sites of former 
trees, are responsible for some of the 
positive and negative disturbances along 
these lines. 

Negative linear anomalies 
A series of weak negative linear anomalies 
(2G) mns largely east-west across the 
centre of the plot. The response would 
generally be consistent with a slight bank 
or ridge, but these are very diffuse and 
crossed by extant ridge and furrow. 
Narrow linear anomaly (2H) runs parallel 
with the ridge and furrow but on a much 
straighter line and presumably has some 
recent origin (perhaps drainage). 

Positive area anomalies - possible pits 
Background responses are relatively even 
although there are some patchy amorphous 
responses. Localised positive area 
anomaUes (21) are slightly stronger and 
ought represent infilled pits. 

Agricultural features 
The extant ridge and fiurow shows quite 
clearly within the survey. It does not 
appear to continue northwest of boundary 
2D, but there are hints of a continuing 
pattern north of boundary 2E. 

Strong bipolar responses 
Magnetic disturbance is evident adjacent 
to electricity poles and bore-hole at the 
eastern field boundary. A strong bipolar 
response at the northwestern end of the 
survey area (2J) may represent surface 
buming or disposal of magnetic debris 
here. 

Iron spikes (discrete bipolar anomalies) 
These are fairly widely distributed across 
the survey area. 

Area G13 (Figs 19,20) 
Positive area anomalies - possible pits 
Background responses owing to variations 
in the underlying natural are evident across 
the northem half and centre of the area 
with some patchy amorphous responses. 
LocaUsed positive area anomalies (2K) are 
sUghtiy stronger and might represent 
infiUed pits. 

Iron spikes (discrete bipolar anomalies) 
These are fairly widely distributed across 
the survey area. 

Area G14 (Figs 21,22) 
Geological responses 
Background responses owing to variations 
in the underlying natural are again evident 
across much of this area perhaps related to 
the channel form in GIO which ran in this 
direction. 

Positive linear anomalies 
Positive linear anomalies (2L, 2M, 2N), 
largely shadowed by negative anomalies 
on the same alignment, appear to represent 
former field boundaries. 2M is evident on 
the ground as a substantial lynchet with a 
mature tree surviving on the boundary. 
Negative Unear anomaly (20) appears to 
reflect the headland at the northeastem end 
of this field and the change in alignment of 
the ridge and furrow. 

Positive area anomalies - possible pits 
Background responses are quite variable 
with patchy amorphous responses. 
Localised positive area anomalies (2P) are 
slightiy stronger and are highUghted as 
possibly archaeological in origin. 

Agricultural features 
The medieval ridge and furrow field 
patterns show clearly across the survey 
area. 

Iron spikes (discrete bipolar anomalies) 
These are fairly widely distributed across 
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the survey area. 

Area G15 (Figs 23, 24) 
Agricultural features 
Medieval ridge and furrow shows clearly 
across the survey area. 

Positive area anomalies - possible pits 
Background responses are less variable but 
still with some patchy amorphous 
responses. Localised positive area anomaly 
(2Q) is highlighted as possibly 
archaeological in origin but is somewhat 
diffuse and iU-defined. 

the southern half of the survey area. 

Area G17 (Figs 23,24) 
Positive linear anomalies 
Positive linear anomaly (2S), shadowed by 
a negative anomaly on the same alignment, 
corresponds to the location of a low stony 
bank representing a former field boundary. 
L-shaped feature (2T) is very regular may 
represent some structural remains in this 
area. A faint positive linear response (2U) 
may relate to the stone heap and pits 
appearing to partly demarcate them (see 
below) 

Iron spikes (discrete bipolar anomalies) 
These are fairly widely distributed across 
the survey area. 

Area G16 (Figs 23, 24) 
Agricultural features 
Medieval ridge and fiirrow shows clearly 
in the southwestern part of the survey area. 
This is quite narrow and straight and 
possibly continues to the north of the 
stream channel (presumably artificial). The 
responses in the northwest comer may be 
deceptive as there is some instmment 
effect here where the magnetometer was 
passed from one operator to the other 
across the channel and the apparent 
aUgnment is sUghtly different. 

Positive area anomalies - possible pits 
Background responses are somewhat 
different in this lower lying wetter ground. 
A number of localised positive area 
anomalies (2R) are evident, however, and 
might represent infiUed pits. 

Strong bipolar responses 
Magnetic disturbance is evident adjacent 
to the electricity pole and along the field 
boundary at the northem edge of the 
survey area. 

Iron spikes (discrete bipolar anomalies) 
These are fairly widely distributed across 

Positive area anomalies 
Positive area anomalies (2V) relate to the 
pits and stone heap in this area. The stone 
heap itself does not appear to give much 
response (its position is marked by the 
tree). The pits on the southwest side give 
much stronger responses. 

Agricultural features 
Medieval ridge and furrow shows clearly 
across the survey area. The northem half is 
a continuation of the pattem seen in G15. 
To the south of boundary 2S this runs on a 
different SW-NE aUgnment but is less 
clearly defined. On the ground the 
southem half has more of the character of 
a series of lynchets across the steep slope 
and these are reflected by broader positive 
and negative responses. 

Area G18 (Figs 25, 26) 
Geological responses 
A strong background response can be seen 
across the centre of the survey area and is 
probably due to variations in the 
underlying natural deposits. 

Positive linear anomalies 
Positive Unear anomalies (2W, 2X) can be 
seen in the northwest of the survey area. 
These seem to relate to the apparent 
pattern of ridge and furrow but 2W rans at 
right-angles to this pattern, whilst 2X 
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meets but does not cross 2W (unlike the 
otherwise similar anomaUes to the east and 
west). These may represent former field 
boundaries or perhaps some more recent 
drainage using the alignment of the 
furrows. 

Positive area anomalies - possible pits 
Background responses are again quite 
patchy but one or two localised positive 
area anomalies (2Y) are slightly stronger 
and are highlighted as possibly 
archaeological in origin. 

Agricultural features 
The medieval ridge and furrow field 
pattems is generally evident across the 
survey area with the pattem more complete 
to the south of the field boundary (marked 
by trees, but showing no obvious response 
in the survey). 

Iron spikes (discrete bipolar anomalies) 
These are fairly widely distributed across 
the survey area. In the southwest comer of 
the survey they are due to the iron fittings 
of the feed troughs present in this area at 
the time of survey. 

Possible stractural remains were identified 
in Area G17 where a stone heap and pits 
are evident on the ground, but were not 
seen elsewhere. There are no convincing 
responses suggesting the presence of linear 
cut feamres other than those associated 
with the medieval field systems. 
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