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Summary 

• A fluxgate gradiometer survey was undertaken on approximately one hectare 
of land at Market Rasen Golf Course and Racecourse. This identified areas of 
magnetic variability, and some of this variability can be resolved into a series 
of magnetic anomalies 

• It is possible that many of the anomalies reflect natural processes or modern 
activities associated with the construction and maintenance of the golf course 

r 
• There are areas of variation that could reflect some form of archaeological 

activity of greater significance, although this has not been entirely resolved by 
the surveys 
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1.0 Introduction 

Lindsey Archaeological Services, acting on behalf of the Environment Agency, 
commissioned Pre-Construct Geophysics to undertake a fluxgate gradiometer survey 
on land at Market Rasen Golf Course and Race Course. The survey forms part of an 
archaeological evaluation of the site in advance of the construction of an embanked 
flood storage reservoir. 

The survey methodology was based upon guidelines set out in the English Heritage 
document 'Geophysical Survey in Archaeological Field Evaluation' (David, 1995). 

2.0 Location and description 

The site is c.2km east-south-east of the town on land that was formerly part of Market 
Rasen Golf Club (Figs.l and 2: Area A) and Race Course (Area B). 

Area A, a unit of c.l.5ha, is bounded to the north and east by mature hedging and a 
drain, and to the west by hedging. Barbed wire fencing extends c. 130m along the 
southern boundary from the south-west corner of the site. The south-east edge of the 
site is unbounded. This area is part of a landscaped golf course, complete with sand 
filled bunkers, and with a slight south-facing slope. Mature trees are interspersed 
between the fairways. 

Area B is bounded to the north and west by metal railings, to the south by a drain and 
to the east by a timber post and rail fence. It comprises a wedge-shaped unit of land 
(c. 0.7ha) with a slight south-facing slope. The western part of B supports rough 
grassland, whilst the eastern part has been recently cleared of trees and scrub. Heaps 
of rubble and wood shavings have been deposited in this area. 

The site lies within a shallow east-west valley, which has cut through sand deposits to 
expose Upper Jurassic beds of Kimmeridge Clay, which consist of grey mudstones 
interbedded with oil shales (Fig.3; B.G.S. 1999). Alluvial deposits of clay and silts 
suggest that a substantial watercourse has flowed through or close to the site. 
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Fig.3: Geological map 1:50000 
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Central National Grid Reference TF 

3.0 Archaeological and historical background 

The sand and clay soils found in and around Market Rasen provide the basic raw 
materials that are required for the production of pottery. Evidence for an extensive 
local industry dates from the Romano-British period, when potters possibly utilised a 
road, which is thought to be located to the south of the town (Whitwell, 1992). A 
number of Roman kilns have been discovered c.500m to the south-east of the site, and 
the Market Rasen industry is currently the focus of an on-going research agenda (N. 
Field, pers comm.). 

Prior to the construction of the water storage reservoir, it is a recommendation of 
Lincolnshire County Council that the site is evaluated to determine its archaeological 
potential; the potential threat from development; and to inform a programme of 
archaeological mitigation, if appropriate. This report represents the first phase of 
evaluation, and it may be followed by a programme of trial excavation, if appropriate. 

4.0 Methodology 

Detailed area survey using a fluxgate gradiometer is a non-intrusive method of 
evaluating the archaeological potential of a site. The fluxgate gradiometer detects 
magnetic anomalies created by areas of high or low magnetic susceptibility. These 
areas are caused by changes in the composition of the subsoil or the underlying 
geology. Archaeological features result from man-made changes to the soil and the 
introduction of intrusive materials such as brick and stone. These features can create 
detectable magnetic anomalies. In addition, activities that involve heating and burning 
will create magnetic anomalies, as will the presence of ferrous metal objects. 

The anomalies detected by a fluxgate gradiometer survey can often be resolved into 
entities sharing morphological characteristics with features of known archaeological 
provenance. This enables the formulation of an informed, but subjective, 
interpretation. 

Magnetic variation between archaeological or naturally occurring features and natural 
geological strata can result from: 

• their relative depth or density of fill 

• the magnetic properties of materials introduced as a result of human 
activity (e.g. rubble, stone, brick/tile, ferrous metal etc.) in contrast to 
those within surrounding natural deposits 

• magnetic enhancement associated with areas of burning 

• the magnetic properties of localised, naturally deposited, minerals, such as 
those occurring in the fills of palaeo-channels. 
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The area survey was conducted using a Geoscan Research fluxgate gradiometer 
(model FM36) with an electronic sample trigger set to take four readings per metre (a 
sample interval of 0.25m). The zigzag traverse method of survey was used, with 1 
wide traverses across 30m x 30m grids. The sensitivity of the machine was set to 
detect magnetic variation in the order of 0.1 nanoTesla. Base lines were established 
along the southern and eastern edges of Areas A and B, respectively (Fig.2). Pegs 
were placed at all grid corners to facilitate relocation of the survey. 

* 

Data from the survey was processed using Geoplot (v. 3.0). It was desloped (a means 
of compensating for sensor drift during the survey) and clipped to reduce the 
distorting effect of extremely high or low readings caused by discrete pieces of 
ferrous metal. The results are plotted as colour, greyscale and trace images. 

The survey was carried out by David Bunn on the 18th of June 2001. 

r 
Instrument Geoscan Research fluxgate gradiometer FM36 

Sample trigger ST1 
Grid size 30m x 30m 
Sample interval 0.25m 
Traverse interval 1.0m 
Traverse method Zigzag 
Sensitivity 0.1 nT 
Processing software Geoplot (v. 3.0) 
Weather conditions Fine, warm and sunny 
Area surveyed c. l.Oha 

Table 1: Summary of survey parameters 

4 





• 

14.7 nT 

AREA B 

Fig.5: Trace plots of the raw data 1:1000 



5.0 Results 

The results are represented graphically in the greyscale, colour and trace images (Figs. 
4-7). 

Figure 6 and the trace plot of the raw data (Fig.5) illustrate the range of magnetic 
variation within the survey area. The majority of the strongest anomalies occurred in 
the southern and western parts of the survey. 

The strongest discrete anomaly (Fig.6: 1) possibly reflects fired ceramic materail (eg. 
brick and tile) contained within a relatively small area. A magnetically similar, though 
weaker, area of disturbance (2) was detected to the west of 1, on slightly higher 
ground, which is occupied by a green and surrounded by bunkers. A small, 
unsurveyed area, to the immediate east of 2, marks the location of an example of the 
latter. 

Several anomaly groups, 3,4 and possibly 5, appear to form a curvilinear 
configuration that is orientated approximately north-west/south-east axis. This 
dominates the southern and eastern part of the site (Fig. 7: 6). The southern extremity 
of this was not established, but it is possible that it relates to a weaker group of 
anomalies (Fig.7: 7) that occur further to the north. An area of random and ill-defined 
magnetic variation (8) appears to be sandwiched between 6 and 7. The easterly 
element of 8 is quieter and incorporates a diffuse, broadly linear anomaly (9). 

The area to the north of 7 is magnetically quiet, excluding a zone of diffuse 
variability, (10), and three slight negative linear anomalies (11). The latter almost 
certainly represent land drains. 

The interpretation of many of these anomalies is problematic, given the geological 
changes that appear to cluster within the vicinity of the survey, and the possibility that 
a natural watercourse may have extended across the site. Additionally, the use of Area 
A as a golf course suggests that substantial landscaping and site clearance has taken 
place. However, it is possible that certain areas of apparent disturbance relate to 
activities of greater archaeological significance. 

ft is noteworthy that A contains very few strong discrete anomalies that reflect the 
presence of miscellaneous ferrous/ceramic debris in the topsoil. This may be the result 
of soil grading during the construction of the golf course. Such anomalies are 
common to other areas (such as Area B), which is largely derelict and uncultivated 
(Fig.6: 12). 

Other magnetic variation within B (13) may be the result of dumping and burning of 
cleared trees and scrub, evidence of which was noted at the time the survey took 
place. 

6.0 Conclusions 

The survey has identified magnetic variability across the site, particularly in the 
southern part of Area A. The archaeological significance of these anomalies has not 
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been resolved, given that the site may incorporate elements of a former watercourse 
and it effects on the geology of the area. Anomalies 3, 4, 5, 6, 7 and 8 could all, in 
fact, fall within the course of a redundant watercourse/palaeochannel, although this 
cannot be proved without the use of trial excavation and/or auger survey. 

Landscaping in relatively recent times is a problem, in that it will have influenced the 
results of this survey. This may have continued after the initial construction of the golf 
course, possibly during maintenance and alteration of the course layout. However, no 
detailed information has been made available to substantiate this situation. 
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