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SUMMARY

In November 2014 Wardell Armstrong Archaeology (WAA) undertook a geophysical

survey of land at GCHQ Scarborough, North Yorkshire. The survey was undertaken

for Morgan Sindall Plc, to provide information in relation to a proposed development

at the site, known as Project Omega 2.

The proposed works entail the creation of an area of hard standing on c.2ha of land

to the south of the current facility, to be used for car parking and the construction of

one or more new buildings. The study area is currently improved scrub land, south of

GCHQ Scarborough. The site is centered on Ordnance Survey grid reference TA 0123

8671.

An Archaeology and Cultural Heritage Assessment has been undertaken of the site by
Wardell Armstrong LLP, which has identified that the area contains significant
evidence of intensive Bronze Age and Iron Age activity.

The objective of the geophysical surveys was therefore to determine the
presence/absence, nature and extent of potential archaeological features within the
study area, and the presence/absence of any known modern features within the
survey area, which may affect the results.

Significant areas of magnetic disturbance were detected at the site due to modern

structures, including metal perimeter fences, concrete structures and piles of rubble.

These features may have masked potential insubstantial archaeological remains in

these areas. Several possible soil-filled features were detected, but the nature of

these is uncertain, and it is possible that these are also modern features.



Morgan Sindall Plc
Project Omega 2, GCHQ Scarborough, North Yorkshire
Geophysical Survey Report

CP11165/Wardella2-196323
November 2014

Page 2

1 INTRODUCTION

1.1 Circumstances of the Project (Figure 1)

1.1.1 On 19th November 2014 Wardell Armstrong Archaeology (WAA) undertook a

geophysical survey of land at GCHQ Scarborough, North Yorkshire. The survey was

undertaken for Morgan Sindall Plc, to provide information in relation to a proposed

development at the site, known as Project Omega 2.

1.1.2 The proposed works entail the creation of an area of hard standing on c.2ha of land

to the south of the current facility, to be used for car parking and the construction of

one or more new buildings. The study area is currently improved scrub land, south of

GCHQ Scarborough. The site is centered on Ordnance Survey grid reference TA 0123

8671 (Figure 1).

1.1.3 An Archaeology and Cultural Heritage Assessment has been undertaken of the site

by Wardell Armstrong LLP, which has identified that the area contains significant

evidence of intensive Bronze Age and Iron Age activity. The North Yorkshire Historic

Environment Record (HER) records four non-designated heritage assets within the

site boundary, including a Roman findspot comprising part of a roof tile (HER 12687);

the site of a Bronze Age barrow recorded as removed (HER 9553) and two sections of

a Late Bronze Age to Late Iron Age dyke (HER 9606 and 9608). The dyke extends

across the north-eastern portion of the site, outside of the current development

area. The barrow was within the area now occupied by buildings of GCHQ

Scarborough. However, it is recognised that associated finds and features may be

located in the vicinity of the proposed development (Wardell Armstrong 2014).

1.1.4 As a result, following consultation with Peter Rowe, North Yorkshire County Council,

a geophysical survey of the site has been commissioned in order to help determine

the archaeological potential of the site. This is in line with government advice as set

out in Section 12 of the National Planning Policy Framework (NPPF 2012).

1.1.5 This report outlines the results of the geophysical survey undertaken, and includes

an interpretation of the geophysical survey results, in light of the historical and

archaeological background of the site.
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2 METHODOLOGY

2.1 Standards

2.1.1 A Written Scheme of Investigation (WSI) for the geophysical survey was submitted to

Peter Rowe, Development Management Archaeologist, North Yorkshire County

Council, for approval, prior to the start of the fieldwork. The WSI was adhered to in

full, the work being consistent with English Heritage guidelines (English Heritage

2008), and in accordance with the standard and guidance of the Institute for

Archaeologists (IfA 2011).

2.2 Geophysical Surveys

2.2.1 Technique Selection: geomagnetic survey was selected as the most appropriate

technique, given the non-igneous environment, and the expected presence of cut

archaeological features at depths of no more than 1.5m. This technique involves the

use of hand-held gradiometers, which measure variations in the vertical component

of the earth’s magnetic field. These variations can be due to the presence of sub-

surface archaeological features. Data were recorded by the instruments and

downloaded into a laptop computer for initial data processing in the field using

specialist software.

2.2.2 Field Methods: the geophysical study area measured c.1.9ha in total (Figure 2).

However, in reality only c.1ha of land was suitable for geophysical survey, due to the

presence of security fences and piles of rubble on site. A 30m grid was established

across this area and tied-in to known Ordnance Survey points Total Station

Theodolite.

2.2.3 Geomagnetic measurements were determined using a Bartington Grad601-2 dual

gradiometer system, with twin sensors set 1m apart. It was expected that significant

archaeological features at a depth of up to 1.5m would be detected using this

arrangement. The survey was undertaken using a zig-zag traverse scheme, with data

being logged in 30m grid units. A sample interval of 0.25m was used, with a traverse

interval of 1m, providing 3600 sample measurements per grid unit, with

measurements being recorded at the centre of each grid cell. The data were

downloaded on site into a laptop computer for processing and storage.



Morgan Sindall Plc
Project Omega 2, GCHQ Scarborough, North Yorkshire
Geophysical Survey Report

CP11165/Wardella2-196323
November 2014

Page 4

2.2.4 Data Processing: geophysical survey data were processed using Terra Surveyor

software, which was used to produce ‘grey-scale’ images of the raw data. Positive

magnetic anomalies are displayed as dark grey, and negative magnetic anomalies are

displayed as light grey. A palette bar shows the relationship between the grey shades

and geomagnetic values in nT.

2.2.5 Raw data were processed in order to further define and highlight the archaeological

features detected. The following basic data processing functions were used:

- Despike: to locate and suppress random iron spikes in the gradiometer data

(despike was performed on all survey grids using a window of 11x3 and threshold

of 2.0).

- Destripe: to reduce the effect of striping in the gradiometer data, sometimes

caused by misalignment of the twin sensors (zero mean traverse was performed

on all survey grids using a threshold of 2 standard deviations).

- Destagger: to reduce location inaccuracies in the gradiometer data, sometimes

caused by operator error (destagger applied in both x directions by -2 readings).

- Clip: to clip data to specified maximum and minimum values, in order to limit

large noise spikes in the geophysical data (clipped from -5nT to 5nT).

- Interpolate: to match the resolution of the sample intervals in the x and y

directions (doubled in the y direction).

2.2.6 Interpretation: two types of geophysical anomaly were detected in the gradiometer

data:

- positive magnetic:regions of anomalously high or positive magnetic data, which

may be associated with the presence of high magnetic susceptibility soil-filled

features, such as pits or ditches.

- dipolar magnetic: regions of paired positive and negative magnetic anomalies,

which typically reflect ferrous or fired materials, including fired/ferrous debris in

the topsoil, or fired structures, such as kilns or hearths.

2.2.7 Presentation: the grey-scale images were combined with site survey data and

Ordnance Survey data to produce the geophysical survey figures. A colour-coded

geophysical interpretation diagram is provided, showing the locations and extent of

positive and dipolar magnetic anomalies. An archaeological interpretation diagram is

also provided, which is based on the interpretation of the geophysical survey results

in light of the archaeological and historical context of the site.
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2.2.8 A plot of the raw unprocessed data is included in Appendix 1, which is clipped for

display purposes only from -5nT to 5nT.

2.3 Archive

2.3.1 The data archive for the geophysical survey has been created in accordance with the

recommendations of the Archaeology Data Service (ADS 2013). This archive is held at

the company offices at Carlisle, Cumbria. The archive comprises a compressed

(zipped) file folder, containing the geophysics data, documentation (metadata), and

other project material (report and field notes).

2.3.2 One copy of the final report will be deposited with the County Historic Environment

Record, where viewing will be available on request. The project is registered with the

Online AccesS to the Index of archaeological investigationS (OASIS). The OASIS

reference for the project is: wardella2-196323.
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3 BACKGROUND

3.1 Location and Geological Context

3.1.1 The site lies to the southwest of Scarborough on the east coast of North Yorkshire.

The study area is currently improved scrub land, located immediately to the south of

GCHQ Scarborough. The site is centered on Ordnance Survey grid reference TA 0123

8671 (Figure 1 & Figure 2) and measures approximately 1.9ha in total.

3.1.2 The majority of the site is located outside of the original perimeter fence

surrounding the buildings of GCHQ Scarborough. In these areas the surface

vegetation comprises scattered gorse scrub and semi-improved moorland and the

land slopes gradually to the south-west. The remainder of the site was located

within the original perimeter fence surrounding the buildings of GCHQ Scarborough.

These areas comprised hard standing for car parking and landscaping.

3.1.3 The underlying geology at the site comprises sandstone known as Lower Calcareous

Grit Formation. This sedimentary bedrock was formed approximately 156 to 161

million years ago in the Jurassic Period (BGS 2001).

3.2 Historical Background

3.2.1 Introduction: an archaeology and cultural heritage assessment desk-based has been

prepared by Wardell Armstrong LLP (Wardell Armstrong 2014), a summary of which

is provided below. This historical background is compiled mostly from secondary

sources and from records consulted during the assessment. It is intended only as a

summary of historical developments around the study area. References to the

Historic Environment Record (HER) are included where known.

3.2.2 Prehistoric (up to c.AD 43): The HER is dominated by archaeological remains

dating to the prehistoric period. Predominantly these record Bronze Age funerary

remains in the vicinity of the proposed development. These include a round barrow

within the site boundary (HER 9553), which has been removed and is now occupied

by buildings of GCHQ Scarborough. Other barrows in the search area include a

round barrow cemetery (HER 9506, HER 23836 and HER 24463) located 700m east

of the site boundary. Several other round barrows are recorded within 1km of the

site (HER 23737, HER 21077, HER 21064, HER 23832, HER 9538, HER 9507 and HER

9546 respectively).
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3.2.3 Other features include land divisions and defensive earthworks in the form of

dykes, which probably date from the Late Bronze Age to the Late Iron Age periods.

These included Rowbrow Dyke, which crossed the north-eastern corner of the site

(HER 9606 and 9608). Other dykes included Seamer Moor Dyke (HER 9611 and HER

9612) and Seamer Beacon Dyke (HER 9610) located 250m east and 460m north-

west of the site boundary respectively, and an un-named dyke (HER 9615) located

325m to the east.

3.2.4 In addition Late Bronze Age to Late Iron Age enclosures are recorded 140m east,

440m east and 600m south-east of the site boundary (HER 9613, HER 9617 and HER

9616). A field system is recorded 620m south-west (HER 9539).

3.2.5 Roman (c.AD 43-c.410): The most significant heritage asset of this period is the site

of a Roman camp, which is recorded 550m east of the site boundary (HER 9570)

along with a possible Roman road (HER 9399). Other remains dating to this period

are restricted to the find of a Roman roof tile (HER 12687) within the site boundary

and a coin (HER 9597) recorded as being found at least 360m east of the site

boundary.

3.2.6 Early Medieval (c. 410 - 1066): the site is located in the vicinity of an early medieval

manor (HER 9572). However, there are no recorded remains dating to the early

medieval period within the site boundary or within 1km of the site.

3.2.7 Medieval (1066 - 1485): there are no recorded medieval remains in the vicinity of

the proposed development.

3.2.8 Post-medieval to Modern (1485-present): The earliest cartographic evidence

studied as part of the assessment was 1854 Ordnance Survey Map. This showed the

site on Seamer Moor Hill, to the south-west of Scarborough. No development was

shown at the site although the northern third of the site had been enclosed within

two rectangular fields by this date, which were possibly associated with a building

depicted approximately 150m east of the site boundary. A ‘trench’ was shown

crossing the east side of the fields. It was shown with a north-west to south-east

alignment and corresponded with the HER entry recording the location of a Late

Bronze Age to Late Iron Age dyke (HER references 9606 and 9608). A ‘tumulus’ was

shown in the location of the current facility corresponding with that recorded by

HER reference 9553.
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3.2.9 By the time of the production of the 1893 Ordnance Survey map the land within the

site boundary was shown to lie within the south-western corner of Scarborough

racecourse. As a result of the use of the area for racing, the building shown to the

east of the site in 1854 had been demolished. In addition, the boundaries

demarking two fields within the northern third site, thought to be associated with

the building and which were also shown on the 1854 map, had been removed. The

line of an east-west aligned footpath present across the southern part of the

racecourse respected the former line of the southern field boundary.

3.2.10 The site continued to be located within the south-western corner of ‘Scarborough

Racecourse’ until 1938. Between 1938 and 1958, however, the racecourse became

disused. On the 1958 Ordnance Survey map activity within the northern half of the

site boundary was indicated by a rectangular enclosure, and although no buildings

were shown, it is known that a High Frequency Direction Finding Site had been

established within the enclosed area by the commencement of WWII.

3.2.11 The site was subsequently taken over by GCHQ in 1964, after which extensive

modernisation and re-building was undertaken (Abramson 2006).

3.3 Previous Archaeological Work

3.3.1 In 2012, the Scarborough Archaeological and Historical Society undertook an

archaeological excavation and associated earthwork survey as part of a mitigation

strategy associated with the new perimeter fence. The work focused on a section

of a presumed prehistoric dyke which was likely to be impacted upon by the

proposed works. The archaeological work concluded that the dyke, or the section

under investigation at least, was comprised of an alignment of pits within a

shallow ditch, which was dated by radiocarbon methods to the Late Bronze Age

(Pearson & Hall 2013).

3.3.2 Between 2008 and 2010, the Scarborough Archaeological and Historical Society

also carried out investigations of a rectangular earthwork, located to the east of

the site. Until recently, this enclosure was assumed to belong to the Roman

period but radiocarbon dating of associated ditch fill has confirmed that the

enclosure was in use during the Iron Age (Hall & Hinchliffe 2013).

3.3.3 A site visit was undertaken by Wardell Armstrong LLP in 2014 as part of the

assessment of the proposed development area. In the north of the site, no
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earthworks were observed within the area where the HER records a Late Bronze

Age to Late Iron Age dyke (HER 9606 and 9608). Evidence for limited ground

disturbance, at least, was indicated by the presence of low stone markers which

presumably depicted the alignment of an underground service (Wardell Armstrong

2014).

3.3.4 In the east of the site, east of the original perimeter fence, a roughly east to

west low linear earthwork was evidenced by a break in slope visible from the

south, which may represent the line of a post medieval footpath, or track way

associated with GCHQ so may be modern in origin.

3.3.5 At the east end of the southern perimeter a line of six circular depressions was

noted adjacent to and parallel to the site boundary. The circular depressions,

approximately 2-4m in diameter, were located at varying distances from each

other. It was considered that these may be archaeological in origin.
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4 THE GEOPHYSICAL SURVEYS

4.1 Introduction (Figure 2)

4.1.1 The geophysical survey was undertaken on 19th November 2014. Geomagnetic

survey was undertaken over the majority of the study area. This was limited to land

to the south of the existing perimeter fence. This fence produced very strong

magnetic disturbance around the periphery the survey area. A trackway bound this

area to the south, which also produced strong magnetic disturbance in the

gradiometer data. Several piles of rubble were present on the west side of the

survey area, which had to be excluded from the geophysical survey.

4.1.2 Small discrete dipolar magnetic anomalies were detected across the whole of the

study area. These were almost certainly caused by fired/ferrous litter, including

concrete rubble in the topsoil, which is typical for previously-developed land. These

anomalies are indicated on the geophysical interpretation drawings, but not referred

to again in the subsequent interpretations.

4.2 Geophysical Survey (Figures 3-6)

4.2.1 Several very strong dipolar magnetic anomalies were detected at the site, several of

which corresponded with the locations of concrete posts. These are believed to be

associated with a former modern structure, possibly a mast associated with GCHQ

Scarborough. Several other strong dipolar magnetic anomalies were detected within

the survey area, which probably relate to further concrete or ferrous debris.

4.2.2 Several curvilinear and irregular positive magnetic anomalies were detected crossing

the survey area, the nature of which is uncertain. It is possible that these represent

soil-filled features of archaeological origin. However, given the developed nature of

the site it is possible that these relate to modern ground disturbance.

4.3 Discussion

4.3.1 Significant areas of magnetic disturbance were detected at the site due to modern

developments, including the metal perimeter fence, concrete structures and piles of

rubble. It is possible that these features may have masked the presence of potential

archaeological features in these areas.

4.3.2 Several possible soil-filled features were detected. It is possible that these represent

soil-filled pits or ditches, but the nature of these is uncertain.
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5 CONCLUSIONS

5.1 Conclusions

5.1.1 Geomagnetic survey covering c.1ha of land has been conducted south of GCHQ

Scarborough, North Yorkshire, to provide information in relation to a proposed

development at the site, known as Project Omega 2.

5.1.2 Significant areas of magnetic disturbance were detected at the site due to modern

structures, including metal perimeter fences, concrete structures and piles of rubble.

These features may have masked potential insubstantial archaeological remains in

these areas.

5.1.3 Several possible soil-filled features were detected, but the nature of these is

uncertain, and it is possible that these are also modern features.



Morgan Sindall Plc
Project Omega 2, GCHQ Scarborough, North Yorkshire
Geophysical Survey Report

CP11165/Wardella2-196323
November 2014

Page 12

6 BIBLIOGRAPHY

6.1 Secondary Sources

Abramson, P (2006) GCHQ Irton Moor archaeology and historic environment

Archaeology Data Service (2013) Geophysical Data in Archaeology: A Guide to Good

Practice, Arts and Humanities Data Service

British Geological Survey (2001) Solid Geology Map: UK North Sheet, 4th Edition

English Heritage (1991) Management of Archaeological Projects (MAP2), London:

English Heritage

English Heritage (2008) Geophysical survey in Archaeological Field Evaluation,

Research and Professional Services Guideline No.1, 2nd Edition, London

Hall, C. and Hinchliffe, J. (2013) The Investigation of a Pre-Historic Square Enclosure

at Racecourse Road, Seamer Moor, Scarborough, Scarborough Archaeological and

Historical Society: Site Report 40

IfA (2011) Standard and guidance for archaeological geophysical survey, Institute for

Archaeologists, Birmingham

NPPF (2012) National Planning Policy Framework: Archaeology and Planning.

Department for Communities and Local Government

Pearson, T. and Hall, C. (2013) Archaeological Investigations into a Linear Earthwork

at Seamer Moor, Scarborough, Scarborough Archaeological and Historical Society:

Site Report 42

Wardell Armstrong LLP (2011) GCHQ Scarborough Cultural Heritage Assessment,

Unpublished Report

Wardell Armstrong LLP (2014) Omega 2 Cultural Heritage Assessment, Unpublished

Report



Morgan Sindall Plc
Project Omega 2, GCHQ Scarborough, North Yorkshire
Geophysical Survey Report

CP11165/Wardella2-196323
November 2014

Page 13

APPENDIX 1 – TRACE PLOT
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