Archaeological geophysics: Why do we do it?  Is it done well? Does it matter?!
Organisers: Mark Whittingham, Phase Heritage (GeoSIG committee member); Lucy Parker, Wessex Archaeology (GeoSIG chair)
Session abstract

Over the coming year GeoSIG will be updating the standard and guidance for archaeological geophysical survey to bring it in line with current techniques, methodology and best practice.

Before the guidance is completed we want to consult with the wider archaeological community to find out what the current perception of archaeological geophysics is.  Do archaeologists think that generally they are up to date with methodologies and techniques?  

We also want to find out what the end user hopes to gain from a survey.  Are they getting what they want (in terms of quality and results) and critically could they get more?  Is the wider archaeological community able to recognised a good or bad geophysical survey and if not what we can we do to show / inform them?

Our discussion seminar session will give an opportunity for papers to be presented that highlight current methodologies, techniques and data quality.  The session will also allow for detailed discussion on the role of geophysics and best practice.   This will hopefully give feedback that will be invaluable in compiling updated guidance that not only informs but is relevant to both practitioners and end users of geophysical surveys.
Part 1: Introspection into Prospection:
14.00-14.10

Introduction: Why aren’t we doing it like this?
Mark Whittingham, Phase Heritage
During the course of this session we want to assess the current available standards and guidance for archaeological geophysics.  Are they fit for purpose and if not how do they need changing?

The archaeology sector was an early user and developer of geophysics and this benefited the sector hugely.  But has it become a bit stuck in mud?  Has an emphasis on large area coverage as quickly and cheaply as possible (using just magnetics) become too prevalent? Why is there resistance to improving spatial resolution and obtaining higher quality data? Why aren’t we using different techniques more often?  Why aren’t we surveying more brownfield sites?

Is it just cost (or a perception of cost)?  Is there a lack of knowledge and experience in those commissioning, specifying or in some cases carrying out a geophysical survey?  If so what we can we do about it?  There seems to be a need for training and education but how can this be achieved in a commercially driven sector?  Should geophysicists be certified? Is there a need for archaeological geophysical consultants?

Or is the fact we can survey large areas very quickly and find most sites sufficient?  After all they’ll get trenched anyway …
14.10-14.20

The use of high density GPR arrays for large area geophysical survey

Neil Linford, Historic England Geophysics Team
The application of vehicle towed high density Ground Penetrating Radar (GPR) arrays for investigating a range of archaeological sites and landscapes is becoming increasingly common, within both research and commercial applications. Such systems allow the collection of data from a series of 20 or more individual antenna elements, with a sub decimetre cross line spacing approaching Nyquist sampling limits, at rates of acquisition that come close to those achieved through magnetic survey

Whilst the resulting data can often provide high horizontal resolution and depth information, some significant challenges remain in terms of the technical deployment and subsequent data handling given the large volume of data acquired (approximately 10GB per hectare), which can not only rapidly fill field disk drives but can also be difficult to process in the field and present a challenge for subsequent interpretation, reporting and archiving.

14.20-14.30
Prospective Alternatives: Assessing Low Frequency Electromagnetic Survey 

Hans Whitefield, Wessex Archaeology

Low Frequency Electromagentic (LFEM) prospection may offer a commercially viable alternative to magnetic survey. Two case studies are presented examining the effectiveness of electromagnetic induction prospection against standard methods for the detection of archaeological remains.

Gradiometers dominate in commercial archaeological prospection despite the shortcomings of magnetic data for the identification and characterisation of archaeology. LFEM has a demonstrated capacity for conductivity survey and is a clear and viable alternative to standard earth resistance survey. It has been suggested in academic literature that susceptibility data generated using EM instruments may be a suitable proxy for standard gradiometer surveys. These data, especially when collected simultaneously, offer a suitable platform for developing better physical archaeological models. In order to exploit these benefits, the limitations of current instruments and methodologies need to be identified and addressed.

14.30-14.40
From hectares to square kilometres; Lessons learned from large scale infrastructure projects
Chrys Harris, Magnitude Surveys Ltd
Throughout most of the history of the application of geophysical techniques to archaeological sites, commercial projects have been limited to a site-specific discipline. Recent technological advancements have allowed for more rapid collection of geophysical data on landscape-wide scales, which has expanded the ability of geophysical survey to be used to interrogate both landscape-scale questions and feature-specific issues. With this expansion of scale into the hundreds of hectares becoming a new normal for large-scale housing and infrastructure projects, this new territory of larger scale is relatively unsupported by current geophysics guidelines, which have been developed under frameworks for surveys under a much smaller scale. These frameworks cannot be upscaled to meet the demands of multi-site, multi contractor development projects.

This paper explores how project design, equipment manufacture, real time data monitoring and collaborative analysis and reporting can be used to meet the challenges of kilometre scale geophysical surveys.

14.40-14.50
Magnetometer Data Display and Archiving on Large Infrastructure Projects

Sam Harrison, Headland Archaeology
With the increasing number of large infrastructure projects requiring 100% coverage it is becoming increasingly difficult to comply with the current EAC guidelines on presenting data and archiving whilst also fulfilling the individual project requirements. Headland suggest a more pragmatic approach to data presentation, including greater use of X-Y trace plots,  and a clarification of the terminology used in the guidelines in order to bring in a more robust set of guidelines more in line with current trends in magnetic survey methodologies.
14.50-15.00
Archaeological geophysics - a digital 'Dark Age'
Peter McKeague Historic Environment Scotland

Advances in remote sensing techniques coupled with increased processing power of computers now enable large area surveys to be undertaken rapidly with large volumes of data captured at higher resolution than before creating a range of digital products. Yet approaches to publication remain largely rooted in existing practices with illustrations consigned to the printed project report – limiting its potential for reuse. The underlying data, which is a unique observation in time and place and expensive to collect, remains inaccessible. It is often retained by the practitioner, where issues of long –term preservation cannot be adequately addressed, or less frequently, deposited with a recognised digital archive. In the era of Open Data, traditional approaches need to be challenged so that the data is findable, accessible, interoperable and reusable. This paper will explore the barriers to achieving that goal.

15.00-15.30
Discussion

15.30-16.00 
Tea / coffee / ongoing discussion
Part 2: Geophysics: the wider context
16.00-16.10

Introduction:
Lucy Parker, Wessex Archaeology

Introduction to session.
16.10-16.20
Who Regulates Professional Standards in Archaeological Geophysics?



John Gater, SUMO Geophysics Ltd
The first commercial archaeological geophysical surveys were conducted over 40 years ago for British Gas. A decade later, a few hundred surveys were being carried out annually and an article in the IFA’s Newsletter ‘The Field Archaeologist’ entitled ‘Professional Standards in Archaeological Geophysics’ (Gater 1990) raised concerns about the quality of some geophysical reports being produced. Since then, the discipline has progressed to become a multi-million-pound business; the aim of this paper is to visit the standards of work four decades later.

At the outset, the high quality of most reports generated should be acknowledged (and celebrated). However, this paper will argue that recognised standards are still not being adhered to, even by CIFA Registered Organisations. Using examples of publicly available geophysical reports, shortfalls will be highlighted, including: badly processed data and erroneous interpretations. The paper poses the question: ‘who scrutinises a specialist report?’ and raises several contentious topics: ‘should geophysicists have a vested interest in any follow-up excavations?’; ‘why in 2019 do archaeologists still use rigid 2%-4% sampling trench schemes?’; ‘is Strip, Map &Sample really the best way to evaluate a site?’

16.20-16.30
‘New dog- Old tricks?’ Training in Action- Geophysical Training in Tunisia
Patricia Voke, Wessex Archaeology

Libya and Tunisia have an extensive number of archaeological and World Heritage Sites.  However, instability in the region has put much of this at risk. Access to record these remains, in advance of any potential destruction, is also particularly challenging. One possible method of mitigating this has been developed through a British Council funded project ‘Training in Action’. This aimed to enable local Libyan and Tunisian archaeologists to develop skills in heritage documentation techniques and preventative conservation.

This paper presents the outcomes of such an approach and identifies some considerations for any future applications. Training was focused on digital data and recording through GIS and geophysical survey techniques. The objective was twofold; Firstly, to provide the techniques to carry out geophysical survey and secondly, to train the trainees to become trainers themselves. The intention is that this should serve as a replicable model for Libyan and Tunisian heritage professionals, enabling the integration of such techniques into future projects. By doing so, it is hoped that this will create a long-term, sustainable model for the protection of heritage sites.

16.30-16.40
Using Geophysical Survey Results During Active Commercial Site Investigations



Victoria Guy, Albion Archaeology

Geophysical surveys are an essential tool in assessing the degree of anthropogenic activity and guides the invasive archaeological investigation strategy. However, variability within deposit composition directly influences the recorded geophysical anomalies; as a result an absence of evidence within the geophysical survey results can lead to alternative interpretations. Interpreting the data in a way which focuses on archaeological form aids the onsite investigation, whilst highlighting areas of uncertainty can safeguard overlooking features without adequate physical property contrast.

Here we review how field archaeologists use geophysical survey results during an active site investigation and show how geophysical interpretations assist and evolve as archaeological features are uncovered. Using the trial trenching at Wixams Park, Bedfordshire and open area investigation at Airfield Farm, Leicestershire as case studies, we analyse how the geophysical surveys influenced these archaeological investigations and suggest approaches which would enhance future investigations.   

16.40-16.50
Geophysical Survey & Planning - a consultant’s sop or vital tool in the Armoury
Rob Bourn: Orion Heritage
Going from a red line on a site plan with no proposed development layout through to securing and implementing planning permission, can be a long and torturous process.  It is not untypical at the start of this process to have little idea about what the potential archaeological issues may be, whether there are potential showstoppers or design constraints and what the need, scope & timing of evaluation works may be.  As well as early stage due diligence research, desk based assessment and AP & Lidar assessment, geophysical survey can play a potentially vital part in the design & planning application strategy for a proposed development, as well as helping to define and refine the evaluation strategy (a very key programme and financial issue for large greenfield sites).

Using a number of case studies, this paper will explore the objectives, needs & expectations of, and the potential pitfalls for, heritage planning consultants when commissioning and using geophysical survey.  Are we getting what we want, do we really know what we want, could/should we get more, are contractors getting interpretations right and are there other/better ways of using the results? 
16.50-17.20
Discussion
17.20-17.30
Summary.  Where do we go from here?
