


EXPLORING ARCHAEOLOGICAL LANDSCAPES: CELEBRATING THE LEGACY OF DERRICK RILEY AND WILLIAM ARNOLD BAKER
Conference held on 29 March 2025
TALK SUMMARIES 

At a day conference on 29 March 2025, jointly organised by the Hunter Archaeological Society (HAS) and the Yorkshire Archaeological and History Society (YAHS), over nine sessions attendees were delighted to learn about two significant aerial photographers, the research inspired by them, lessons for the future and how aerial archaeological techniques are evolving.

Ken Smith, President of the Hunter Archaeological Society, introduced the morning session.
Aerial Archaeology at the University of Sheffield: Bringing the Past 
into the Present
Colin Merrony and Tom Millington, University of Sheffield
Colin Merrony provided an introduction to the Sheffield Library of Aerial Photographs (SLAP),an extensive archive mostly from the later 20th century. The story starts in the 1940s with Derrick Riley, a Derbyshire man who learnt to fly with the RAF. In 1942 he took his first aerial photographs of archaeological sites, published an academic paper and gave a lecture on using aerial photographs to the Royal Archaeological Institute.  On leaving the RAF in 1945, Riley moved to Sheffield to work for British Steel for the next 30 years. He obtained a private pilot’s licence, flying extensively over Yorkshire and the English Midlands taking photographs of potential archaeological sites. Taking early retirement in 1977 he joined the Department of Archaeology at Sheffield University, teaching students the techniques of aerial photography, and he received an honorary PhD in 1981. 
[bookmark: _Hlk196144586]In 1982, at the age of 67, Riley carried out a pioneering programme of aerial archaeology photography in Europe and the Middle East. In the early 1990s Derrick Riley generously donated to the University his personal aerial photographic archive, including related correspondence. This formed the basis of the SLAP collection that was subsequentially expanded by a donation of much of Arnold Baker’s personal collection. 
Efforts to catalogue the collection  were undertaken but these fell into abeyance in the early 2000s. Activity was restarted with the SLAP project, generously funded by the Robert Kiln Trust. The collection contains over 12,000 images in a mix of 35mm slides, 3”x 3” glass slides and prints in both black and white and colour. The Riley collection covers the north-east Midlands, Yorkshire and overseas - Germany, Italy, and Israel. The Baker collection covers the West Midlands, Oxfordshire and the Welsh Marches. Half of this is held in the Cadbury Research Library (CRL) at the University of Birmingham and some of his earliest Oxfordshire photographs are held by the Ashmolean in Oxford. Currently some 8000 items of the collection are catalogued on a database.
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SLAP685 Chee Tor, Derbys				SLAP8505 Nether Haddon
SLAP is faced with four key challenges. It must determine the size and contents of the collection; secure funding for a permanent home for the collection; support the use of the archive in research; and find ways to make the archive publicly accessible.
Derrick Newton Riley died on 22 August 1993. A bursary for aerial photography was set up by the University of Sheffield as a memorial to Riley and his work
Tom Millington, who is managing the project, picked up the story.  He turned to look at the past, illustrated by a selection of aerial photographs from Riley’s collection of slides and prints from trips abroad, then he turned to the present. SLAP is an under-utilised resource which, by comparing old perspectives with the present, can help understand the processes of landscape change. He illustrated this with three case studies. 
Wincobank is an Iron Age hillfort situated on a prominent location overlooking the Don Valley. Riley’s photos from the 1970s clearly show earthworks and surrounding areas of new mid 20th  century housing. Contrasting with this, a picture from Google Earth from 2023 shows how the site is significantly obscured by vegetation and substantial redevelopment.
Looking at Mexborough, Riley’s photograph of July 1979 shows cropmarks suggestive of probable later prehistoric archaeology. Pictures also show landscape and social change - Google Earth from August 2022 clearly shows de-industrialisation of the brickworks and power station.
Storrs Bridge in the Loxley Valley demonstrates the progress of change. Looking at Hepworth Refractories, Riley’s 1970s photo shows several now demolished elements - kilns, chimneys, and sheds no longer appear on Google Earth in 2023; instead there is dereliction and the expansion of the farm buildings to the bottom of the photo.
The value to archaeology can be demonstrated by a Riley photo of Haddon in Derbyshire, which provided an invaluable source for interpreting earthworks and topography when the site was investigated by University of Sheffield students in 2021. The use of drone  and geophysical surveys were able to identify platforms and building remains. 
A Case for the Future. - SLAP has undergone changes in a very short period, much like the landscapes it depicts. Departmental mergers and relocations have affected the reorganisation and use of the resource. Preserving and making accessible a resource like SLAP presents a significant challenge. Suitable storage facilities must be found and adequate resources made available, both to fund and administer the resource. There are also potentially unresolved issues around copyright but the generous offer now made to waive rights and present these to the University in respect of the Riley collections is very welcome. 
So where do we go from here?  SLAP represents a repository of historic aerial photography of regional and national importance, providing a record of both archaeological sites and landscape change. It is but one of several similar repositories of aerial photographs. Archive resources are often fragmented as demonstrated by SLAP’s links to YAHS with respect to Riley, and the University of Birmingham CRL and the Baker collection. 
Decisions will need to be taken as to how best to organize these resources. Digitisation will help but perhaps the collections may be combined, failing which better signposting and data sharing will be required. There exists a large quantity of data and maintaining this will need expertise and financial and physical resources.

Derrick Rileys’ daughter Cathy pointed out that her father’s middle name of Newton derives from the family's link to Sir Isaac Newton, back to Sir Isaac's grandfather (Robert Newton) and then onward through Sir Isaac Newton's uncle (Richard Newton).

Arnold Baker: Building on his Work and Legacy
Roger White, University of Birmingham
Roger White, formerly a lecturer in the Department of Classics, Ancient History and Archaeology at Birmingham University, first encountered Arnold Baker in the late 1970s where he was working on the dig at Wroxeter.  Baker became a regular visitor to the excavations and gave evening lectures to the diggers on aerial photography. In the 1990s when writing up the Baths Basilica excavations, where the first comprehensive magnetometer survey of a Roman city in Britain had been undertaken, a key to the interpretation of the results was the huge archive of aerial photographs of the city that Baker had taken.
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AI-generated content may be incorrect.]Wroxeter had been photographed from the air as early as 1928 when Sir Charles Marston, a member of the Birmingham Archaeological Society, paid Aero Films for flights over the area. In 1938 Group Captain Gerald Livock, DFC, took photos while in command of 10 Flight Training School at RAF Ternhill.
William Arnold Baker (known as Arnold) was born on 15 September 1916 in Sheffield. In 1938 he was a university student studying electronics with an interest in history, when in 1939 registration was introduced and he joined the RAF. His first job was scouring London, commandeering valves from electricians “for war work” and he became an assembler and tester for range and direction-finding technology.  He was part of a team using the newly invented cavity magnetron to perfect airborne intercept radar in night fighters. Following the successful commando raid on the German radar station at Bruneval in 1942, and fearing a similar raid, the unit was transferred to the safety of the Malvern hills.
In early 1940 research at Birmingham University by John Randall and Henry Boot produced the first cavity magnetron which allowed for the development of airborne radar systems. It remains a key piece of technology found in microwave ovens and radar systems. This formed the basis of much of the work of the TRE at Malvern where Baker spent the rest of his service career. It was here that his interest in archaeology was fostered with the potential for aerial photography. In 1948 he was ordered to learn how to fly as a part of his job, which he did at 24 Reserve FTS Rochester.
In 1949 Baker and a group of like-minded colleagues founded the Defford Flying Club at an airfield near Upton upon Severn. The club was able to purchase four surplus Tiger Moth biplanes from the RAF, obsolete craft that had been used for initial pilot training, at a bargain price of £25 each including spares. They were also able to acquire surplus cameras as the RAF requirements for aerial photography was changing. 
In the early years Baker encountered several problems – with only basic instrumentation navigation was by map, compass and observation, and communication between photographer and pilot was difficult. Flying a biplane meant getting clear shots of sites was hampered by the airframe, wings, wires, and struts compounded by camera shake. As serving personnel they had limited time in which to fly, mostly weekends and evenings. Activity was also restricted by the Tiger Moth’s range of around 80 miles and flight duration of some two hours. They subsequently purchased a Piper cub, a monoplane with greater duration and range and good door access for cameras.
Early projects searched for earthworks and Roman military sites in and around Wroxeter and the Severn rather than cropmarks. 
With no textbooks on the discipline of aerial photography the team relied on the only information on the technique as published by D N Riley. Gradually the team evolved a three-step approach - prospecting, reconnaissance and flying a programme of continuous observations over a specific area or site in successive seasons. 
The growing aerial photography community attracted the attention of the Royal Commission on the Historical Monuments of England, and in 1965 they set up a photographic unit as part of the National Monuments Record - Baker started to deposit photographs with them. In 1974 the Council for British Archaeology (CBA) founded the Air Photography Committee with some limited funding from the Department of the Environment, which enabled the establishment of regional centres.
After retirement Baker began to write up his work and undertook a PhD at the University of Southampton which was awarded in 1992. During the 1990s he collaborated with the Wroxeter Hinterland Project, passing on many surplus photographs he had in his collection. His later years were taken up arguing a case for financial recompense for the copyright to his archive, a dispute that had not been settled by the time of his death on 19 September 2014 aged 98.
Most of Baker’s photographs are held by the CRL in Birmingham. In 2022 Roger White expressed concerns over the long-term survival of the Baker collection, about the stability of the plastic pockets housing the collection and the problem of inaccessibility for research purposes due to the old bindings. Between 2022 and 2024, the complete collection was taken apart and reassembled in fully archival standard wallets and boxes to enable easy access. The next step will be to digitise the entire collection and make it fully accessible online. All costs have been met from existing CRL budgets.

The collection at the CRL can be found at https://calmview.bham.ac.uk/Record.aspx?src=CalmView.Catalog&id=XMS789&pos=14

Aerial Archaeology in the Middle East - the Contribution 
of an unsung hero: Derrick Riley
Bob Bewley, currently Director of the Aerial Archaeology in Jordan Project
Bob Bewley followed Derrick Riley’s life from 1915 to 1993.  Before WW2 he had been a volunteer on several archaeological digs while he was a management trainee at the steelworks in Scunthorpe. He joined the RAF and found himself flying Whitleys and then Mosquitoes in over 20 operations over Germany and as an instructor on the use of radio beams which in the pre-airborne radar days were key to target location for bomber crews. As an amateur archaeologist he started taking photographs. He may also have flown reconnaissance operations for which Mosquitoes were regularly used, being fast flying and of wooden construction less likely to be identified on enemy radar.  His plane of choice for its high wings to let in the light was the Auster J4 Archer built in the 1940s, which he called ‘Poppa Hotel’.
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AI-generated content may be incorrect.]So, what is aerial archaeology? It probably started in 1908 with photographs of Stonehenge taken from a balloon. Post-war pilots, prior to being demobbed, were occupied by taking vertical photos over the whole country and in 1967 a national aerial reconnaissance programme was set up. The later and post-war years produced photos from RAF flights over the Middle East, particularly flying over Palestine and Iran. 
In 1982, at the age of 67, Riley carried out a pioneering programme of aerial photography with Ben Isaac in Israel, and in Germany and Italy with Otto Braasch. A comparison of some of Riley’s photos with more recent Google Earth images clearly shows change across archaeological sites. Aerial photography over Israel is closely controlled for security reasons and the authorities have the right to approve the use of photos of archaeological sites. Further exploration of Roman remains in Israel during the early 1990s, charting the decline of the Empire, piqued his interest after what appeared to be an innocuous photo led to a request that it should not be published. Wondering what might be behind this, the shot was enlarged and identified a collection of buildings, otherwise almost unnoticeable, that could only have been a military base. 

Made in Sheffield, 40 years on: Flying, Photography 
and Mapping with Derrick Riley
Chris Cox, Air Photo Services Ltd
Chris Cox addressed the impact that Derrick Riley had on his students. When Air Photo Services was set up in 1990 it was all down to Derrick Riley; for the 10 years that she knew him until his death, he was a good teacher willing to share and communicate his experience. Chris’s personal journey started in Liverpool. With an interest in the Middle East in the early1980s, she was undertaking a BA in Egyptology and found a copy of D R Wilson’s Aerial Photograph Interpretation for Archaeologists. Within half an hour she had decided to apply for the Sheffield MA in Aerial Archaeology. She wrote to Wilson and soon found herself learning about landscapes, the interpretation of aerial photographs, and how these can help provide an analysis of the impact of humans from the prehistoric to the modern day. 
Under Derrick’s tutelage, students were shown how to trace and interpret pictures for comparison purposes, as this had to be done by hand in the pre-computer age. She learnt by shadowing Riley who thus provided practical tuition in the air, the theoretical made practical, understanding OS mapping and cartography, and not just how to take photos (with one hand on the controls) but the practicalities of developing printing and mapping what they had seen back at his house.  A Robert Kiln Trust bursary funded her flying lessons (throughout which she had to conquer air sickness) out of Netherthorpe airfield near Worksop, the smallest licensed runway in England.  In addition she had to learn about agricultural machinery and crops, geology and many other topics.
Riley’s continuing legacy is evident not only through the training of his apprentices but also by taking teaching out to schools, showing the next generation how they might use aerial photographs. Without him, Air Photo Services would not have been established in 1990, and is now a major provider of specialist interpretation of aerial images for archaeology and many other commercial applications, interpreting modern and historic photographs and LiDAR (airborne laser survey).

The afternoon session was introduced by Yvonne Boutwood, Chair of the Prehistory Research Section, Yorkshire Archaeological and Historical Society

Flying the flag for Apprenticeships at Historic England: Entering the realm of aerial photography from a new route
Robyn Andrews, Historic England (HE)
Robyn introduced us to a different route into aerial photography through her apprenticeship working for Historic England. Having graduated from university with a degree in archaeology, she wasn’t sure which route to take, as most jobs outside of commercial excavation were both competitive and few and far between. Seeing an advertisement for the Historic England Apprenticeship scheme, she applied and is now a Level 7 Aerial Surveying Investigator Apprentice, specialising in Reconnaissance. Her training with the Historic England Aerial Survey and Investigation team has involved learning how to map from aerial photos, as well as planning and undertaking aerial surveys and recording new results using modern computer technology and GIS. Her aerial survey work is varied and involves discovering new archaeological sites through cropmark reconnaissance, the recording of known sites, and the important monitoring of protected sites.
The aerial survey work involves flying in a Cessna 172 high-wing plane and using two Nikon cameras with a short and long lens; work is made much easier with the assistance of a specialist tablet with built-in GPS and allows the use of a live map that shows where the plane is flying and helps to identify scheduled monuments, listed buildings, registered parks and gardens along with specific targets which can be added into the map. Learning to plan a flight is critical to ensuring that photos are taken to a high standard. Beyond planning the flight and the photography, one other critical planning tool used in the summer months is the Met Office’s soil moisture deficit data, which shows where in England the soil is the driest and therefore where cropmarks are more likely to be produced. Alongside her role at Historic England, the apprenticeship also supports her on a part-time Masters in Archaeological Practice at the University of Wales, Trinity St Davids, which she hopes to have completed at the end of 2026.


Around Scunthorpe in Five Derrick Riley Air Photos
Alison Deegan, Historic England
Alison Deegan was also a 1990s placement student with Historic England.
In her talk she used Derrick Riley aerial photographs alongside more recent photos to demonstrate significant land use changes in the Scunthorpe region, the area Derrick got to know so well while he was there in the 1930s as a management trainee. She highlighted the ironstone mining activity around Frodingham and how, around Risby Warren and Dragonby, Riley’s photos show clear archaeological features, but by the 2000s Google Earth demonstrates the impact of economic growth and environmental degradation caused by quarrying. You can also see how the quarrying industry is itself in retreat.
Further to the west around Holme, we can make out what may be medieval field markings. One issue that affects the Humber-Trent region is warping - a process of artificial deposition of alluvial deposits to improve otherwise poor soils. This requires the raising of banks to keep flood water in when high tides are encouraged to flood the land, with the water held to allow sediment to settled before being filtered off through ditches when the banks are destroyed. The effect can be to create banks and ditches which appear to be archaeological features, much like ridge and furrow. As the land has been slightly raised, there may still be buried features from earlier land surfaces, something photos cannot identify but LiDAR might be able to suggest.
Alison’s photos revealed the changes to the steelworks – a 1936 shot of two old and two new blast furnaces and molten iron tapped out into sand ingot moulds, a 1947 view of early 20th century cooling towers and the scooped effect of different mining leases, and a 1971 photo of the four Queens blast furnaces.

Ancient Woodland; Ancient Landscapes: LiDAR survey 
in the forests of North Nottinghamshire
Steve Malone, York Archaeology
Steve introduced the importance of LiDAR as a survey tool when flying over areas that are densely wooded, to the extent that aerial photographs can show nothing but trees. The area he was focusing on is a band of Chester formation sandstone with Sherwood Forest at its southern end.  Using both aerial photos and LiDAR images, he demonstrated the positive uses of LiDAR - though it doesn’t solve every problem as there is a risk of incomplete reflections that might suggest phantom ground features.  Ancient woodland dating from 1600 may well cover potential archaeology. 
He showed how, in Bevercotes Park, modern technology can be used to remove individual trees from planted woodland, enabling a picture of the underlying ground features to allow for interpretation that photos could not expose. Comparing images from inside and outside field boundaries shown by banks or ditches can expose ancient field systems. A caveat is that in mapping it is important to understand the underlying geology; particularly over underlying limestone some features, such as those presenting as ditches, may be natural rather than man-made. There are also variations in what LiDAR can show depending on the signal frequency and strength.

Altered perceptions: the continuing value of historic aerial photography, 
some examples from South Yorkshire
Colin Merrony, University of Sheffield
Colin underlined the continuing value of historic aerial photography with examples from South Yorkshire and elsewhere. The impact of the historic photos has been significant in looking at both prehistory and the Romano-British period. Before Derrick Riley started photographing the North Midlands, there was a general perception amongst the archaeological world that this was a border county, unimportant except for the old East Riding. When Riley started photographing South Yorkshire sites on both coal measures and the magnesian limestone, we started to see plots covering as much as a few square kilometres which show a few enclosures. The underlying geology of the carboniferous limestone can present problems in interpretation due to jointing. So Riley concentrated on the harder magnesian limestone, and the Triassic sandstones demonstrated by the Sherwood series. Field systems and Roman roads led to the discovery that this was a well populated area, despite being virtually aceramic. We could start to map enclosures, field systems and how the landscape was organised. Trackways are found that are not obvious on the ground. Thus, aerial photographs become a tool for understanding the landscape, and in 2005-2007 a National Mapping Programme was undertaken.
Geophysics and excavations back up interpretation, though always short of funding. They have led to the first Iron Age burial and the Bilham enclosures from the 2nd century BCE. At Sutton Common in the 1980s there appear to be two enclosures that might have been ploughed out. 1991 was a dry year and photographs now showed not two enclosures but a single monument connected by a causeway. By 1997 the site seemed to be in decline and it was purchased by the Carstairs Countryside Trust; by 2002-3 large scale excavations took place and the report is available as CBA Research Report 154. 
At Brodsworth Hall, photographs of the walled gardens picked up older features and a probably drive dating back to the time of the old hall, and a rectangular enclosure across the valley which could be an original garden feature. LiDAR has picked up something that suggests there is a story to tell here.
So historic aerial photographs can lead us to new discoveries.

After a brief Q&A session, Derrick Riley’s daughter Cathy stood up to express her thanks to the conference organisers for having the initial idea to put on this conference and their hard work in making it so successful – she felt her father would have been deeply honoured. 
Ken Smith bought the day to a closure with thanks to all those who had presented, organised, and attended.

Andrew Tabor
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