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Summary 

A fluxgate gradiometer survey was undertaken on approximately 1.4 hectares of 
land at the A15/A1500junction, Lincolnshire 

The survey identified significant magnetic variation across the site, and this 
variability can be resolved into a series of magnetic anomalies that are thought 
to relate to human activity 

Whilst some of the anomalies can be directly associated with modern activities, 
others appear to reflect the presence of sub-surface archaeological features, 
though these have proved difficult to resolve 

Scatters of discrete anomalies across the site attest to the possible presence of 
ferrous and brick/tile debris 

Some of the discrete and morphologically irregidar anomalies maybe the result 
of natural processes 

1 



r i 
\ ^Fo , V \ \ \ 

r " Ha" o\« Farm ^ 

r i s e h o M E ^ C M ' 1 . - " j ^^Nor.h^,, \,v\ \ 1 
Fig.l Location of site 1:25000 



• I | 4 7M (TO EDGE OF CARRIAGEWAY) 
i 5M (TO PEG) 

POWERLINE 

BASELINE 

Fig.2: location of survey grids Scale 1:2000 



1.0 Introduction 

Opus International Consultants (UK) Ltd commissioned Pre-Construct Archaeology 
(Lincoln) to undertake a gradiometer survey and watching brief on land situated at the 
junction of the A15 (Ermine Street) and the A1500 (Tillbridge Lane) in advance of the 
construction of a roundabout. This programme of work was carried out in accordance 
with a specification prepared by Pre-Construct Archaeology (Palmer-Brown, 2000). 

This document represents part of a combined report, detailing the results of the 
gradiometer survey, undertaken by Pre-Construct Geophysics, and the watching brief by 
Pre-Construct Archaeology (Part 2). 

The gradiometer 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 junction of the A15 and A1500 lies within the administrative district of West 
Lindsey, approximately 8km north of Lincoln and immediately south of Scampton 
airfield. 

Two areas on the western edge of the A15 were surveyed (Fig.2): 

Area 1: 200m x 30m to the north of the A1500. This area is traversed by a metal wire 
fence which delineates arable land to the north (A) and uncultivated land to the south 
(B). The ground level falls from the A1500 to its lowest point in grids 2 and 3. It then 
rises to its highest point around the junction of grids 4 and 5, before gently sloping 
down towards grids 6 and 7. The A15 forms the eastern boundary of the site, and is 
embanked, being raised above the surrounding land by c. 1.0 to 2.0m. 

Area 2: 150m x 30m to the south of the A1500. This area is currently utilised as grass 
covered car parking facilities for the Lincolnshire showground. The ground surface is 
generally even with a slight south facing slope. It is bounded to the north and east by 
hedges. A large metal sign (advertising showground events) is located toward the south 
of the survey area. The level of the A15 is raised above the ground surface of the site, as 
with area 1. 

The site is situated on the crest of a ridge running from north to south. This ridge is 
comprised of deposits of Lincolnshire Limestone, inter-bedded with Ooidal Grainstone, 
which were laid down in the Middle Jurassic (G.S.G.B, 1999). There are no overlying 
drift deposits recorded in this area. 

Central National Grid Reference SKJ34^9BT 
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3.0 Archaeological and Historical Background 

Ermine Street and Tillbridge Lane are both of significant archaeological interest. They 
were both constructed toward the beginning of the Roman occupation to link a series of 
military garrisons. Ermine Street was the primary route into the county from the south, 
carrying traffic from as far as London (Londinium) (Whitwell, 1992). It extended to the 
southern bank of the River Humber, and from there onto York (Eboracvm). 

Tillbridge Lane branches off Ermine Street and heads north-west to Littleborough 
(Segelocvm) on the Trent bank. This route then turned northward toward York. It is 
likely that most of the traffic headed northward from Lincoln left the city via Ermine 
Street. However, the Antonine Itinerary and the Roman milestone recovered from 
Bailgate, within the city, provide evidence to suggest that it then followed Tillbridge 
Lane to ford the Trent before continuing to the north (ibid). This suggests that Ermine 
Street was only utilised as a secondary route to the north of this junction. 

The original junction of these Roman roads has been located at a site c. 0.5km to the 
south of the modern intersection. 

A section of Ermine Street was examined where it runs through Scampton parish. This 
represents a 1.5km length of road running from Tillbridge Lane to the centre of the old 
RAF base. The excavators described: 

'an agger, or raised bank on which the road rested. The bank was found to be forty-one 
feet wide, and the paved surface of the road on this bank was between fourteen and 
twenty feet wide. The bank was composed of materials derived from the subsoil of the 
vicinity, namely, sandy soil, clay, and broken limestone. Ruts were observed in the 
surface, due to the continuous passage of wheeled traffic' (Whitwell, 1952:56). 

4.0 Methodology 

Detailed area survey using a fluxgate gradiometer is a non-intrusive means of evaluating 
the archaeological potential of a site. The fluxgate gradiometer detects magnetic 
anomalies caused 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 are the result of man-made changes to the composition of the 
soil and the introduction of intrusive materials such as brick and stone. These features 
create detectable magnetic anomalies. In addition, activities which 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 produced features and the 
natural background level can result from: 

• different depth or density of fill with respect to the depth or density of 
surrounding soils magnetically similar to the 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 
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• the magnetic susceptibility of areas of burning as opposed to unburat areas 

• the magnetic properties of localised, naturally deposited minerals, such as 
occur in the fill of palaeo-channels, in contrast to those of the surrounding 
soils. 

The area surveys were conducted using a Geoscan Research fluxgate gradiometer 
(model FM36) with an electronic sample trigger set to take 4 readings per metre (a 
sample interval of 0.25m). The zigzag traverse method of survey was used, with lm 
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. The base lines were established along 
the eastern edge of each survey area (Fig.2). 

The data from the surveys 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 on the site. The results are plotted as greyscale and trace images. 

The site was surveyed by David Bunn on the 13th and 14th of September 2000. 

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 O.lnT 
Processing software Geoplot (v. 3.0) 
Weather conditions Dry 

Warm 
Sunny 

Table 1: Summary of survey parameters 

5.0 Results, interpretation and discussion 

There was a wide range of magnetic variability across the site, which is indicative of 
features of both modern and archaeological origin (Figs. 3-7). 

Figure 6: Interpretation of probable modern disturbance 

Area 1: The magnetic variation was more pronounced in Zone A, situated to the south 
of the fence that subdivides this area of the survey. 

1 An uneven and uncultivated area, which was difficult to survey. The magnetic 
disturbance probably resulted from the presence of modern rubble, large 
fragments of which were visible on the surface. 
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2 A discrete anomaly that probably represents part of a pipeline or cable that 
appears to extends westwards from anomaly 3. 

3 A series of strong anomalies that seem to form part of a linear which extends 
northwards from the south-east corner of grid 1 to the north-eastern corner of 
grid 2. The magnetic signature of this linear is characteristic of a modern 
service. 

The watching brief confirmed that this anomaly was produced by a modern 
service pipe (see Part 2). 

4 A group of anomalies to the south of 12 (see below), which are different in 
character and, for the most part, magnetically stronger than the latter (Fig. 5). 
These anomalies may have been produced by rubble spreads, but a possible 
archaeological origin should not be discounted. 

Area 2: 

5 A magnetic anomaly that was caused by a large metallic sign. 

6 The location of a manhole. 

7 An area of randomly distributed anomalies situated close to the northern 
boundary of Area 2. This probably equates to a deposit of rubble or other 
construction debris. 

8 Examples of discrete anomalies that are randomly distributed across the site and 
which display strong magnetic variability. These are characteristic of many sites 
and often indicate the presence of rubble or metallic debris, such as thrown 
horseshoes and parts of agricultural implements. Additionally, given that Area 2 
is currently used as a car park, some of these anomalies may be produced by 
litter such as soft drinks cans, etc. 

Figure 7: Interpretation of anomalies ofpotential archaeological significance. 

Area 1: 

9,10 
Two diffuse, slightly curved, linear anomalies that are orientated approximately 
east to west. They run in parallel and are separated by an interval of c. 11m. 
They disappear before reaching the eastern edge of the survey area, which may 
indicate that they have been truncated by later activity. While the interval 
between these anomalies falls within the range of widths known for medieval 
selions forming ridge and furrow field systems, the presence of two in isolation 
suggests that they are not components of such a system. It is possible that they 
represent plough scouring or land drains. 

11,12,14 Similar in character to 9 and 10, but having a slightly different orientation. 

13 A discrete positive anomaly displaying magnetic characteristics that suggest it 
represents an area of burning (see Fig.5: trace plot). 
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15 A diffuse, negative linear anomaly situated to the south of 4. This anomaly 
appears to share the orientation of 9 and 10. 

16 A weak, positive anomaly located in Zone B adjacent to areas of modern 
disturbance. The magnetic characteristics of this feature are similar to those of 
anomaly 13. 

17 One or two possible sub-rectangular anomalies located at the eastern edge of the 
survey. Interpretation as a possible archaeological feature must remain highly 
tentative. Restrictive factors include the shared alignment of the anomaly, 
survey grid and the A15, the inherent imbalance between the traverse and 
sample intervals, and the relatively small size of the anomaly. 

18 An area at the northern end of the survey containing weak, ill defined linear and 
curvilinear anomalies, some of which may be associated with 9 and 10, but are 
more likely to be the result of natural processes. 

Area 2: This part of the survey also contains linear anomalies, albeit having different 
magnetic characteristics to those listed above. 

19 A short negative anomaly, orientated approximately east to west, located in the 
northern part of Area 2. 

20 A negative linear anomaly orientated northeast to southwest, which becomes 
more diffuse toward the northeast. However, projecting this alignment to the 
edge of the survey area raises the possibility that 20 is associated with manhole 
6 

21 A broad negative anomaly that traverses the site from east-north-east to west-
south-west. 

There appears to be no relationship between any of these features (19-21) other than 
their magnetic signature, which is often a characteristic of compaction on soils 
containing quantities of limestone. Such soils are inherently magnetically weak, 
meaning that compaction through utilisation of an area as a track or road can produce a 
magnetic signature. 

24 (Example) Both survey areas contained magnetically weak discrete anomalies 
which may indicate the presence of brick/tile debris, or small areas of burning. 
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6.0 Conclusions 

The gradiometer survey has detected the presence of a number of magnetic anomalies 
distributed across the site. Many of these represent traces of human activity, the 
majority of which can be correlated with modern intervention and groundworks. 
However, there are other features which have possible archaeological significance. 

The majority of the linear anomalies are aligned along the short axis of the survey grid, 
and as a result only relatively small sections of these features were detected. This places 
severe limitations upon interpretation as it reduces the likelihood of revealing any 
distinct morphological characteristics. Consequently, it has proved difficult provide any 
suggestions as to what these anomalies may represent, and it has proved expedient 
merely to indicate their presence. 

7.0 Acknowledgements 

Pre-Construct Geophysics would like to extend thanks to Opus International 
Consultants (UK) Ltd for all the help and assistance given during this survey. 

8.0 References 

Clark, A. J. 

David, A. 

1990 Seeing Beneath the Soil. London, Batsford. 

1995 Geophysical Survey in Archaeological Field Evaluation. 
London, English Heritage: Research & Professional 
Guidelines No.l. 

Gaffiiey, C., Gater, J., 1991 The Use of Geophysical Techniques in Archaeological 
& Ovendon, S. Field Evaluation. London, English Heritage: Technical Paper 

No. 9. 

G.S.G.B. 1999 Market Rasen Sheet 102, Solid and Drift Geology 
1:50,000 Series, Drift Edition. Geological Survey of Great 
Britain. 

Palmer- Brown, C.P.H. 2000 Proposed Roundabout, Junction of A15/Tillbridge 
Lane, Lincolnshire. Pre-Construct Archaeology (Unpublished 
specification for archaeological watching brief and fiuxgate 
gradiometer survey). 

Whitwell, J.B. 1992 Roman Lincolnshire (2nd Edition). Lincoln, History of 
Lincolnshire Committee. History of Lincolnshire n . 

14 



mi 

PRE-CONSTRUCT 
A R C H A E O L O G Y 
L I N C O L N 

PART II 
ARCHAEOLOGICAL WATCHING BRIEF 

175 



PART II 
ARCHAEOLOGICAL WATCHING BRIEF 

Report prepared for Opus International Ltd. 
by Andrew Hardwick and Colin Palmer-Brown 

Pre-Construct Archaeology (Lincoln) 
61 High Street 

Newton on Trent 
Lincoln 

LN1 2JP 
Tel. & Fax. 01777 228155 

October 2000 



Contents 

Summary 1 

1.0 Introduction 2 

2.0 Methodology 2 

3.0 Results 2 

4.0 Conclusions 3 

5.0 References 3 

Illustrations 

Fig. 1: Location of trenches 1 - 6 (1:2000) 
Fig. 2: South facing section, trench 3 

Appendices 

Appendix 1 Colour photographs 



Summary 

• A watching brief took place on behalf of Opus International Ltd. during the 
excavation of six test trenches on the west side of the A15 (Ermine Street), 
where it joins the A J500. These trenches were excavated primarily to identify 
services in advance of a roundabout construction, although they also 
presented cm opportunity to examine potentially sensitive archaeological 
deposits that would be at threat from development. 

• The findings of the watching brief are ambiguous: it has not been possible to 
interpret deposits with confidence, due largely to a total absence of diagnostic 
artefactual remains. 

• One feature, a modern service, had been previously identified by geophysics, 
but the majority of the layers that were exposed were associated with a raised 
embankment, on which the modern AJ 5 rests: ci date for the origin of this 
feature has not been established. 

l 



1.0 Introduction 

The watching brief was undertaken by Andrew Hardwick over the 19th/20th 
September 2000. 

A series of five narrow trenches were hand-excavated along the west verge of the A15 
to locate services in advance of construction works (Fig.l). -Each trench was 
approximately l m from the road edge on land that is approximately 1.5 - 2m higher 
than the area subject to geophysical survey to the west (this elevation is common only 
to the road/verge footprint). A further cutting, trench 6, was excavated on the lower 
ground to the west, which is an uncultivated wasteland. Two of the trenches, 3 and 5, 
were extended by mechanical excavator. 

2.0 Methodology 

Plan and section surfaces within the trenches were cleaned by trowel and examined 
for evidence of archaeological activity. Where required, limited rapid excavation took 
place to clarify the nature of deposits. Associated spoil heaps were examined for 
dating evidence (ie artefacts). 

Section drawings at scale 1:20 were prepared for all relevant deposit sequences and 
this information was cross-referenced to a 1:1000 base plan. Deposits and 
stratigraphic relationships were recorded on standard watching brief record sheets. 

A colour photographic record was maintained throughout the project. 

3.0 Results 

The hand-excavated trenches typically measured 2.2m east-west, by 0.6m north-south 
and were, on average, 0.65m deep (machine excavated sections considerably deeper). 

No recognisably significant archaeological deposits were exposed as a result of the 
groundworks. For the most part, the stratigraphy recorded in each area was broadly 
similar and a description of the general sequence is presented below: 

1. Topsoil; comprising dark brown sandy silt, 0.25m deep. 
2. Dark brown sandy silt, incorporating angular limestone fragments. Depth 

approximately 0.25m; not evident in trench 3. 
3. Pale grey-brown, relatively stone-free loam (to base of excavation). 

A westerly extension to trench 3 (See Fig. 2) cut through an underlying thick stratum 
of red-brown sand mixed with frequent limestone chunks, 4: almost certainly an 
undisturbed geological horizon of limestone brash, deriving from the Undivided 
Lincolnshire Limestone series. 

On the east side of trench 3 was a localised area of compacted limestone fragments 
(deposit 5 in Fig. 2). Limited access, coupled with the proximity of live services, 
precluded a definitive interpretation of this ' feature' . 
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A westerly extension to trench 5 exposed a deposit of clean red-brown sand below 3: 
also an undisturbed geological horizon. 

Trench 6 fell within the line of a modern service pipe that was orientated north-south. 
This had in fact been previously identified by geophysical survey (anomaly 3 - see 
Rylatt & Bunn above). 

No dating evidence was recovered from any of the deposits, and no finds were 
recovered from the spoil heaps. 

4.0 Conclusions 

Despite close monitoring, the trenches that were excavated at various points to the 
west of the A15 exposed no archaeological remains of quantifiable significance (the 
only positive identification was a service pipe that had already been revealed by 
geophysics). Residual artefacts were not recovered from any of the spoil heaps 
associated with the groundworks. 

The A15, where it falls within the vicinity of the proposed new roundabout, is built 
over a raised causeway that is presumed to directly overly the course of its 
predecessor, Roman Ermine Street (the depth of post-Roman ground raising has not 
been determined). It elevates by as much as 2m above the surrounding land (east and 
west of the road) and must, therefore, have involved the deposition of significant 
volumes of soil and rubble (for example, deposits 2 and 3). It would seem possible 
that this soil and rubble was of local origin, but there appears to be little evidence of 
any associated excavations in fields to the immediate east and west of the road. 
Quarry sites have been recorded along the course of Ermine Street, however, to the 
north of Lincoln (Whitwell 1992, 39). 

For the most part, the excavations did not penetrate beneath verge deposits and, seen 
from this perspective, the archaeological methodology (watching brief) has been of 
relatively limited practical value; at least in terms of assessing the extent to which the 
proposed new roundabout may affect buried archaeological remains. The date and 
origin of the verge deposits remains a problem. On present evidence, they could 
constitute a relatively late development: alternatively, some of these deposits at least 
could have a more direct association with earlier alignments of Ermine Street. 
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Colour photographs 

PI. General view of test trenches on west verge. 
looking south (note the significant height difference 
between the modern road level and the field) 

P2. Trench 1, looking south 



P3. Trench 2, looking east 
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