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Introduction 
Two officers of the West Yorkshire Archaeology 
Service (WYAS), undertook a geophysical 
survey at the proposed quarry site at Kirk 
Smeaton (Grid Reference SE51201475) (Fig. 1), 
on Thtusday and Friday 16th and 17th of March 
1989. 

appropriate instrument to use for the detection 
of these particular t5^es of sub-surface features. 

The survey was irutiated at the request of CSL 
Surveys (Planning Consultants), for 
Drinkwater Saby. 

Fig. 1. Location of the proposed quarry site and the approximate position of the survey. 
Scale, 1:3000 

The site was adjacent to a field which displayed 
crop marks described in the North Yorkshire 
Coimty CouncU Archaeology Unit Sites and 
Monuments Record as an enclosure with 
associated ditches and a trackway. It was 
thought possible that similar features could 
extend into the area of the quarry extension. A 
gradiometer was considered to be the most 

Ground Conditions 
The underlying bedrock was a magnesian 
limestone which was covered by a mid-brown 
calcareous soil containmg a moderate amount 
of faceted limestone pebbles. The soil had been 



Fig. 2a. A dot density print-out of the data. Fig. 2b A grey scale print-out of the data 

N 

Fig. 2c. An erdarged grey scale print-out of the data shown in Fig.2b. The interpretation of the data 
is given in the results section. 



Ughdy tiUed in a north-south direction and a 
thin grass crop covered the field. Ehie to recent 
rain, the soU was moist 

Also visible, although with less clarity, are a 
series of small (c.lOm diameter), enclosures 
(III), grouped at the north-east area of the 
survey. 

Instrumentation 
The survey instrumentation incorporated a 
fluxgate gradiometer with an inbuilt 
data-logging fadUty. The data was 'dumped' on 
to an Epson HX20 field computer and later 
transferred to a more powerful 
micro-computer. The data was processed using 
both a dot density (Fig. 2a) and a grey scales 
format (Fig. 2b). The grey scales software was 
recently developed at the University of 
Bradford, and provides an image similar to a 
blurred photograph. 

The gradiometer detects the smaU magnetic 
anomalies created by the organically-richer 
infilUng of ditches, slots and guUies which cut 
into the bedrock. Over the years these features 
wi l l have become backfilled and 
indistinguishable from the surrounding field 
contours. On the print-out the darker areas 
reflect higher magnetic readings than the 
surrounding low readings which constitute the 
background measurements. 

Discussion 

Method 
The survey area was approximately 30% of the 
proposed quarry extension and was gridded 
into 20 by 20m squares which formed a transect 
across the field. A total area of 10,800 sq metres 
(1.8 ha) was surveyed with readings taken at Im 
intervals in a west- east direction. 

Results 
The print-out on Figure 2c provides clear 
evidence for a sinuous ditch (I), stretching 
across the centre of the survey area. 

Assodated with this ditch are at least two other 
ditches (11) which connect to it from the north 
and the south. 

A l l of the above-mentioned features have 
produced relatively weak readings of between 
2 to 5 nT agamst a background average of -InT. 
Smaller features therefore, which perhaps do 
not cut deeply into the bedrock, will not be easy 
to distinguish and could be mcorporated into 
the background readings. 

The archaeological status of the feattures cannot 
be determined by remote-sensing techniques, 
but a documentary r ^ r c h may reveal that the 
anomaUes tie in with aboundary Une which has 
subsequently been removed. 

An examination of the first edition Ordnance 
Smvey map (Fig. 3), shows the presence of two 
field boundaries running across thesurvey area 

Fig. 3. First Edition Ordnance Survey map 
showing thesiuvey area and the position of two 
north -south field boundaries 



in a north-south direction. Both of these 
boundaries have been removed but neither 
shows on the survey, suggesting that they were 
hedges and did not cut into the bedrock. 

Conclusion 
It is Ukely that the major features detected by the 
gradiometer represent ditches cut into the 
bedrock which form part of a field system 
complex. 

It is also possible that small enclosures exist, but 
it is not possible to say if these are assodated 
with the field system or belong to a different 
period. 

There is a suggestion of the presence of less 
coherent features but due to the weakness of 
the readings these cannot be extracted with 
confidence from the data. 

Magnetometry is a remote-sensing technique 
and the limits of detection are subject to a 
number of variables, including the depth of 
overbiu-den, the depth of the features and the 
magnetic susceptibiUty of the bedrock and fiU 
of the features. These factors must be taken into 
account and it is possible that features exist 
which have not been detected by the survey 
instrumentation. 


