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2015 is a year of many anniversaries 
and in this edition of Ranger we have 
touched on a number.  The Battle of 
Waterloo was 200 years past (1815), 
The Dardanelles Campaign (1915) 
a100 years ago and 70 years since the 
end of World War II. Her Majesty the 
Queen became the longest reigning 
monarch within the British Isles.  The 

100th ASC course was also in 2015 and will to be celebrated in 
2016. 

In this edition we have our usual eclectic mix of historical, topical 
and news articles.

Waterloo is looked at from the perspective of the geology and 
recounts the story and involvement of Captain Pringle, a surveyor 
and geologist.  The Royal Engineer Museum has completed a 
project to preserve and display the “Waterloo Map”.  The project 
and technology used in the preservation is explained. With respect 
to WW II we have three stories of very different experiences of 
surveyors; then there is an article relating to The Dardanelles.

The Falklands, Sierra Leone and Korea have had deployments 
from 42 Geographic Engineer Regiment and their experiences are 
told in this edition. Many readers have a close association with 
Nepal through serving with the Ghurkhas: the earth quakes in 
Nepal wrought large destruction and the work of “Map Action” in 
supporting the relief activities is fascinating. 

The DSA had three very successful events: two seminars and a 
combined AGM, lecture and dinner. The seminar topics were wide 
ranging and the presenters came from across the world and from 
a broad range of interests and experiences.  In the AGM lecture 
Major General Elliot highlighted the challenges and mistakes that 
led to the general failures of the Iraq and Afghanistan operations. 

Most of the DSA events are open events but although Ranger carries 
summaries they can never replace the experience of listening to the 
expert and interfacing with interest parties. 

It was with sadness that we learnt of the death of Brigadier Fraser 
Scott; his obituary is in this edition.

We continue to publish Ranger through the support and advertising 
of a number of sponsors and we thank all for their interest and 
assistance.
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Opinions expressed in Ranger do not necessarily 
reflect those of the DSA or the editor.

Formerly the Field Survey Association

The DSA is a registered charity which maintains liaison between officers, warrant officers and 
senior non-commissioned officers, both serving and retired, and civilians who are working or who 
have worked in the Defence domain where the focus is environmental information, hydrographic, 
oceanographic and geographic surveys, locating and target acquisition, navigation, and geospatial 
intelligence.

The Association provides a variety of services to its members which include:
 A copy of each edition of Ranger magazine, published annually.
 Visits to a technical, military and historical sites, often not available to the general public.

• Opportunities to attend technical and historical seminars, including an annual seminar run by 
the DSA covering both historical and current issues.

• Opportunities to attend events organised by other professional organisations working in related 
fields.

• Opportunities to network with senior personnel in the Defence environmental and geospatial 
sector.

If you would like to join the Association contact details for the Membership Secretary are given 
on the last page of this magazine or visit the Association’s website (www.defencesurveyors.org.uk) 
where you can complete an application on line.

The past year has seen a growth in membership and a number of events where internationally 
known and highly respected members of the global geographic community have educated and 
entertained the members. All of the events have been backed by a social occasion that has enabled 
people to mix, meeting old friends and exchanging ideas. The increase in attendance at events by 
many who do not have a defence background has been most heartening. Our prize winners have 
again shown the how much the soldiers, sailors and civil servants are at the forefront of geospatial 
development. We are indebted to our sponsors and supporters for their help. For 2016 we plan to 
continue with our programme of seminars and events and look forward to meeting our members 
and welcoming new members and visitors. 

Christopher Nash 

Chairman 

Introduction by the Chairman of the 
Defence Surveyors Association
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The Annual DSA Seminar

Report on “Maps & Surveys 2015” 
This year’s seminar took place at RSMS Hermitage on the 27th June 2015 the event being hosted 
by the RSMS with its customary efficiency.

This year there was an improvement in the programme.  In the usual fashion, the pre-event coffee 
and pastries were served in the conservatory but a sit-down curry lunch was provided in the 

Officers’ Mess instead of the usual 
finger-snack.  This change was very 
well received.  Afternoon tea and rich 
cakes topped off the catering. 

The programme again was an eclectic 
mix of old and new and the speakers 
entertained and educated the audience 
with their knowledge of their subjects.

Dick Tennant an amateur historian & 
member of the British Commission 
for Military History started the 
ball rolling.  In his presentation he 
introduced some of the map-makers of 
the Napoleonic period and described 
and later displayed many of the British 

and other maps of the campaigns, including, notably, an example of Wyld’s magnificent “Atlas of 
the Peninsula Campaign Battles”. 

Due to a temporary problem with projecting high resolution images  on the RSMS’s new system 
Mike Nolan gave the second presentation on Gallipoli mapping out of the planned sequence, 
covering the historical geographic intelligence before the campaign, the state of both Turkish and 
British maps and charts at the outset in 1915 and British, French and Australian survey work during 
the campaign including the innovative use of aerial photos for mapping which was developed quite 
independently from similar work on the Western Front.  Commodore Salih Murad Hatip of the 
Turkish Navy whose interest is the Dardanelles fortifications through history followed briefly with 
points relating to the Turkish experience.  The conclusion was that despite the poor initial mapping, 
the mapping available and used during the August offensive was probably more accurate and 
up-to-date than that available on the Western Front three months into that campaign.

After lunch, Professor Imre Demhardt, Garrett Chair in the History 
of Cartography (University of Texas at Arlington) gave an extremely 
interesting presentation covered ground that was not at all well known 
to the majority of the audience.  He explained how the unfortunate 
outcome of the War of 1812 (from and American perspective) made 
the United States realize the need for reconnoitering and cartographic 
representation of current and future Theatres or War.  From a 
fledgling start in 1813 the specialist group commissioned with that 
task ultimately evolved into the U.S. Army Corps of Topographical 
Engineers.  However, the Corps could not focus on the reconnaissance 
of ‘Manifest Destiny’, the conquest of the continent, since politicians 
charged the surveying experts with civilian tasks, ranging from 
improving ports to the survey of railroad routes.  Nevertheless, the 
‘Topogs’ took part in most of the military engagements, most notably 
the  U.S.-Mexican War (1846-48).  The characters, their initiatives 
and trials and tribulations should be something that those interested in 
historical mapping and its development will find absorbing.  Perhaps 
Professor Demhardt can be persuaded to submit an article on this 
subject for Ranger!

By Chris Nash
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Dr. Adrian Fox, Head, Mapping and Geographic 
Information Centre, British Antarctic Surveys 
(BAS), Cambridge described the evolution 
of mapping of the remote mountainous South 
Atlantic island of South Georgia.  Whist 
listening to the presentation the headline “Rats 
and Reindeer in the Antarctic” came to mind 
and the potential of this subject for further 
development as a seminar presentation and 
possibly a TV documentary.  

He described the early mapping efforts and 
the information available to Shackleton –it is 
almost a century since his legendary crossing 
of South Georgia in May 1916. Dr Fox then 
showed how the expeditions led by Duncan Carse in the 1950s led to the first coherent map of the 
island, published by D.O.S. in 1958. This remained the primary map of the island during the UK 
military presence in the 1980s and 1990s until publication in 2004 of a British Antarctic Survey map 
at 1:200,000 scale based on satellite imagery. 

Finally the talk examined recent 1:25,000 scale photogrammetric maps prepared by BAS for safe 
overland travel and campaigns to remove the reindeer and rats that are a legacy of the whaling 
industry and this is where the “Rats and Reindeer” potential for the future came into play.

The DSA has more than an historical link to the Royal Artillery and to a large degree owes its 
existence to the artillery officers founding The Association.  Over the last decade, the Royal 
Artillery has undergone significant change, from supporting operations to rebalancing and now 
implementing “Army2020” contingency measures.  However, the Gunners continue to provide the 
Army and Defence with an array of potent capabilities.  Major Jack Papenfus R.A. & Captain Nick 
Sharp RA gave a decidedly professional presentation on gunner platforms & “Watchkeeper” tactical 
unmanned aerial system R.A.  The presentation provided an update on the recent changes, principally 

focused on the training for future operations in 
this uncertain world, platform capability including 
the introduction of WATCHKEEPER Tactical 
Unmanned Aerial System into core.  From a 
Royal Engineer / Geographic perspective there 
was in interesting discussion on position fixing and 
accuracy. 

After the tea break and the delicious high calorie 
cakes the audience settled down to a presentation 
by Jon (Zed)  Zorichak  on Exercise “High Trig” 
– Surveying in Nepal 1982-1985.  This was the last 
major field survey undertaken by Military Survey 
and Gulf War 1 in 1990 / 91 was the last major 
operational map production operation by Military 
Survey.  These two events deserve to be recorded in 
detail. Exercise High Trig took place over 3 years. 
The purpose of the exercise was to assist Nepal 
and the Nepal Survey Department in a first order 

triangulation of Nepal.  19 Topographic Squadron RE executed much of the task, working from east 
to west and from the hot, flat Terai plain in the South, through 12,000 ft high hill country up into the 
Himalayas at over 17,000 ft working during each of three successive dry seasons.  The presentation 
described both the modern helicopter support and the traditional “sahib trekking” methods used 
in this fascinating country.  The long marches, the need to acclimatise, the problems of altitude, 
the lack of communications and the distances in this very difficult country were all managed and 
overcome.  For most it was probably the adventure of a life time.  The photographic archive from 
Exercise High Trig in itself should become part of the Military Survey heritage.

Once again the June seminar was very well attended by DSA members, guest and visitors.  It is 
intended to hold another seminar in June 2016 at Hermitage. 

The DSA is deeply indebted to those who give of their time and knowledge in order to 
entertain and educate the audience each year and also to the staff of the RSMS who ensure 
that the event runs so smoothly.

Alfresco Lunch.
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DSA AGM, Lecture and Dinner

The DSA held its AGM at Hermitage on the 10th September 2015.  This was followed by a lecture 
and a dinner in the Officers Mess.

The lecture was given by Major-General Christopher Elliott, CB, MBE a retired Royal Engineer 
with wide military experience.  In his post military career he has chosen an academic route and is:

Visiting Fellow, Faculty of History, University of Oxford; April 
2012 – Present (3 years 6 months) Oxford; Engaged in 2 year 
project to reflect on higher level decision making in the MoD, 
decade 2000-2010 and Visiting Professor Cranfield University / 
UK Defence Academy June 2002 – Present (13 years 4 months).  
He was also Commissioner The Royal Hospital Chelsea 1996-
2002, Trustee The Army Central Fund 1998-2000; President Victim 
Support Wiltshire 2003-09.

The lecture centred on his recent published book High Command: 
British Military Leadership in the Iraq and Afghanistan Wars.  
The book takes the position that whilst widespread affection 
remains for the military body, faith in its top officers has been 
severely wounded following the events of Iraq and Afghanistan.

He started his lecture by differentiating between complex and 
complicated.  Complicated being the unknown consisting of parts 
intricately combined or involved parts.and a car engine is an 
example.  Whereas complex is much more to do with relationships 
and changing circumstances. Not used in the lecture but a jigsaw 
is complicated – all the parts can be laid out and brought together 
whereas marbles in a bag continually change relationships as the 
bag is squeezed.  He argued that for complex situations there needs 
to be a clear end vision and a strategy and to achieve the aim the whole operation must be backed 
with appropriate resources.  He argued that the UK (government and military leadership) failed to 
manage the complexity of the business).  Christopher Elliot outlined the reasons for this failure and 
in his book he deals with this in detail.  As resume of the book follows:

High Command sets out to be an agenda for reform as well as a narrative.  The first part is 
about how the MoD ‘works’.  Whereas senior army officers are generalist and collaborative by 

upbringing, Elliott suggests, their 
naval counterparts are far less so, 
‘isolated’ by the nature of command 
at sea and early specialisation, while 
RAF officers have ‘linear’ minds.

Though Elliott believes the MoD’s 
‘public servants [were] acting with 
integrity and high moral purpose… 
the system was perfectly capable 
of generating complexity out of 
simplicity’.  After 9/11, British 
policy — Tony Blair’s policy — was 
simply to stand side by side with 
the United States in ‘whatever’.  
Besides vacillating and frequently 
changing secretaries of state, and 
indifferent senior civil servants, the 

three successive Chiefs of Defence Staff (CDSs) — one general (Walker), one admiral (Boyce), 
one air marshal (Stirrup), all now raised to ceremonial five-star rank, and ermine-trimmed — are to 
varying degrees ‘the guilty men’.
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General David (Lord) Richards, the last CDS, who having commanded the NATO Corps in 
Afghanistan bore the scars of the confusion, vowed before taking up the post to restore chiefs-of-
staff collegiality, which he appears to have been able to do despite the efforts of the Levene report 
and the civil service to rusticate the service chiefs.

Should the Chilcott Report ever be published it will be interesting to compare and contrast High 
Command with The Report.

Following the lecture a reception was held and the DSA 2015 Prize winners were presented with 
their awards.  There is report on the work and achievement of the winners within this publication.

Dinner was an excellent affair and the members, guests and visitors all enjoyed an evening with 
the regimental silver on the table, good food and lively conversation.  With visitors and guests 
from outside the DSA membership the topics for conversation widen.  Bringing together the DSA 
membership and local dignitaries and business people is to be encouraged.  The Hermitage Officers 
Mess is to be congratulated on its food and service.

Summary of Major General Elliot’s Military Career

OC 48 Field Squadron RE 1980, CO 21 Engineer Regt 1986-88, ACOS 1 (Br) Corps 1988-90, 
Commander 6th Armoured Bde 1990-91, Director of Studies Staff College Camberley 1991-92, 
Director of  Military Operations 1993-95, UK Military Adviser to Chemical Intelligence Conference 
on former Yugoslavia 1995-96, Director General Army Training and Recruiting Agency 1996-99, 
COS HQ Quartermaster General 1999-2000, Director General Doctrine and Development 2000-02; 
Colonel Commandant Corps of Royal Engineers 2000-07.
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Defence Surveyors' Association

Prize Awards for 2014/15
The following prizes were awarded and presented by the President of the DSA, Major General Roy 
Wood:

Royal Navy

Lieutenant Kate Retallick Royal Navy

Lieutenant Kate Retallick is nominated for the award of the Defence Surveyors’ Prize having made 
a significant contribution during 2014 to the advancement of the technology associated with the 
acquisition and management of geospatial data in the Defence geospatial arena.

Whilst conducting maritime operations, knowledge of the environment in the littoral is critical to 
military success.  Knowing where ships can navigate safely, where amphibious landings can be 
conducted and how systems, weapons and sensors will be affected by prevailing environmental 
conditions is a fundamental enabler for such success.  In particular, environmental information 
in the littoral battle-space can be used to gain tactical advantage in amphibious operations, mine 
warfare and special operations missions.  However, a detailed knowledge of the seabed continues to 
challenge Royal Navy Surveyors and there has been a significant growth in the use of Geographical 
Information Systems (GIS) to process, identify and classify the seabed.  Lieutenant Kate Retallick, 
a dedicated and enthusiastic Warfare Officer; whilst serving on board HMS Enterprise was able 
to apply her intellect and initiative to create new procedures and processes to plug longstanding 
information transfer and translation deficiencies, notably relating to the fusion of environmental 
data streams into improved products for the Mine Warfare community. 

In addition to general ArcGIS data fusion and representation, the main focus of her effort was 
to develop seabed texture sheet processing using Geocoder ARA data.  Having programmed a 
script tool for ArcGIS to convert user constructed Fledermaus polygons to shapefile format.  The 
advantage she discovered of using a script tool was to allow ArcGIS to read the data directly from 
the exported file and create appropriate attributes for the new polygons.  The tool enabled her to 
compile a straightforward Standard Operating Procedure accessible to personnel with little ArcGIS 
knowledge since most of the required processing is done in the background.

Lieutenant Retallick continues to develop the seabed texture sheet project as part of her MSc in GIS 
and she hopes that when finished, the final tool will remove all user subjectivity and automatically 
generate polygons based on the Geocoder mosaic.  The result will be a quantified product that is the 
same irrespective of user experience or interpretation.  Using her considerable GIS skills to develop 
innovative solutions to long standing deficiencies in data processing, Kate has provided the RN 
Hydrographic Meteorological (HM) specialist with the ability to extract digital data from large data 
sets, overlay it, analyse it, integrate it and produce effective digital products that are either rendered 
to the UKHO or enable Rapid Environmental Assessment “GO/NO GO” decision to be made.

Royal Engineers (Geographic)

Cpl James Densley

Over the period 14 Aug to 10 Oct 2014, Cpl Densley was deployed at short notice with the Tactical 
Imagery Intelligence Wing (TIW) to Nigeria on Op TURUS.  TIW utilise missions flown by 
Tornado jets to collect imagery over specific operational areas; the purpose of this operation was to 
assist the Nigerian government in their counter insurgency efforts against Boko Haram. 

Whilst a short notice deployment is a relatively common occurrence for those stationed at TIW, 
Cpl Densley’s mobilisation was unique and in many senses remarkable from a Geo viewpoint.   
He deployed as part of a 65 strong medium-scale task group and was assigned the responsibility 
of establishing the geographic support to the operation.  Whilst this demanded a huge amount of 
logistical effort, communication skills and managerial acumen, this nomination is specifically in 
recognition of how he used his technical ability and the limited equipment available to him to shape 
the progress of the operation.



9  

After establishing himself in theatre, he quickly found himself settling into the TIW intelligence 
collection battle rhythm.  Cpl Densley noted a great number of inefficiencies in the processes used 
to store and manage the information being returned from analysis of the missions.  Subsequently, 
this had a knock on effect how commanders would decide on the frequency and location of future 
missions.  A lateral thinking individual, he used the tools available to him to set up a spatio-temporal 
database that was used by Imagery Analysts to store the intelligence they drew form the collected 
imagery.  This ultimately improved efficiency in the Imagery Analysts workflow and recall of 
information, preventing the redeployment of assets over an area on numerous occasions.  Most 
importantly it enabled commanders to more effectively recognise where they should concentrate 
further collection missions. 

His lateral thinking, coupled with a comprehensive understanding of his trade enabled the ISTAR 
collection process to run more efficiently for the remainder of the Operation.  He ultimately 
enhanced the utility of geosciences within TIW and forced a ground-up rethink of intelligence 
collection using GIS.  Perhaps what is most striking is that he did all this on his own as the only 
RE (Geo) individual deployed in this theatre of operations.  It is for these reasons that I believe Cpl 
Densley is a worthy nominee for the Royal Engineer Geographic prize.

Defence Geographic Centre

Mr John Wilson

John Wilson leads the research and development team within Geographic Applications Branch, 
Foundation Division, and proactively identifies opportunities to improve business processes.  He 
has in a relatively short time span become an expert in building ArcGIS Python scripts to enable 
DGC Task Teams to automate labour intensive tasks.

John became aware of a specific challenge with the production of Contingency Managed Country 
Datasets.  These datasets are primarily produced and maintained for PJHQ (Permanent Joint 
Headquarters) and cover a large number of countries.  The data they contain assists with current 
operations, contingency planning and support to natural disasters and humanitarian interventions.  
Each dataset consists of authoritive data covering a range of formats and includes feature, elevation, 
imagery and other acquired GeoINT at a range of scales.

Each dataset can exceed a terabyte in size and consist of thousands of files.  The dataset are 
accompanied by a PDF handbook containing coverage diagrams for each of the product/scale 
combinations.  The production of these handbooks was proving to be excessively time consuming 
due to the complexity of creating the coverage diagrams and contents listings. 

John set about the automation of the handbook generation through the creation of a Python script.  
With much effort and a number of challenges to overcome he managed to produce a prototype.  He 
then worked with the users to fully test and evolve the application to meet their requirements. The 
application has now reached maturity and the PDF handbook is generated in parallel to the dataset 
and requires minimal intervention.  The completeness of the handbooks is greatly enhanced by the 
automation process as their currency, content and format can now be guaranteed. 

A process that was previously measured in hours is now measured in minutes.  This ensures the 
datasets are with the customer sooner and the production team is able to work more efficiently.

Prize winners:

Cpl James Densley

Mr John Wilson

Lieutenant Kate Retallick
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Visit to HMS Protector

An invitation was issued, at necessarily short notice, to the DSA for 3 places to visit HMS Protector 
in Devonport Dockyard on18th August.

The DSA three were John Elder, Peter Banyard, and me.  The occasion was an ‘Affiliates’ Day, 
with a total of around 20 all told from other Affiliates such as British Antarctic Survey, Scott Polar 
Research Institute, James Caird Society, Friends of HMS Protector and others.  Lt Kate Retallick, 
a DSA Prizewinner, is a member of the ship’s company.

As many will know, HMS Protector is the Navy’s Ice Patrol vessel, maintaining a British presence, 
mostly in western Antarctica, for around 9 months of the year.  She is Norwegian built as a polar 

research icebreaker, and only joined the Royal Navy 4 
years ago, with a remarkable performance being able to 
maintain 6 knots in up to half a metre of ice.  But, rather 
surprisingly, she has no helicopter, though she does have 
a landing deck.  She can operate with a crew of 60, but 
can accommodate up to 100 with teams attached for short 
term tasks.

The day started with coffee on the huge bridge, followed 
by a briefing by the impressive skipper, Captain Rory 
Bryan (played rugby and cricket for the Navy, and for 
the UK in age-related Triathlon).  We were then split into 
admirably small groups of 3 or 4 and guided around the 
ship’s departments by junior officers.  We visited in turn 
almost all areas of the ship, including the Hydrographic 

team, and a large gym space (and I could not help noticing that the crew looked noticeably fitter 
than on my earlier visit to HMS Endurance).  We learnt that 
every officer and Petty Officer, had their own cabin with en 
suite facilities, and even junior ratings only shared 3 up, also 
with their own en suite.  We had a peep in one or two, and the 
officers’ Ward Room.

The point was made that this ship has to look after itself for 9 
months of year, with the stores and skills needed to undertake 
almost any maintenance or repair job from its own resources.  
This must be particularly demanding on the engineers in such 
an electronic dependent age, and needing as they do their 
own programming ability on board as well as handling the 
traditional heavier tasks.

The ship has just the one galley with all ranks, captain 
included, taking their places in the self service queue, and 

we enjoyed an excellent lunch amongst them.  There 
is of course a laundry (self help) on board, with even 
the Captain taking his turn – a democratic arrangement 
unknown to sailors of an earlier era.

After lunch we set sail for a 3-hour trip out at sea, during 
which we watched man overboard drills as well as passing 
views of Plymouth Hoe and other historic spots.  I found 
it fascinating to be on the bridge returning to Plymouth 
Harbour at low tide, and witness the number of navigation 
beacons being continuously checked despite all modern 
aids; it made me think of what it must have been like 
returning to port in the old sailing warships and the skills 
required in those days.  We were back along the quayside 
punctually at 5 pm, and dispersed.

By Patrick Fagan

Ice breaker bows.

Heavy lift gear.

The Bridge.
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I had a mix of emotions at the end of the day, having had several months on board a previous HMS 
Protector fifty years ago.  The new ship is superbly equipped and most impressive.  But its high 
structure must make it most uncomfortable in the southern ocean, confirmed by stories of a 44º list 
last trip, dangerously close to the 46º for which she is rated.  And being a little lazy I would prefer 
to have had the Chinese manned laundry of 50 years ago than the DIY of today.  But in all other 
respects this appears to be a brilliant ship in a fantastic role, and we were most grateful to have this 
wonderful opportunity to see these things for ourselves.  All the more grateful for the fact that much 
engineering work remains to be done before she sails south on 25 September.

Mystery Object
Readers are invited to identify or comment on the mystery 
object pictured.

An answer of sorts may be found on page 45.

Cartoon courtesy of the Editor.“Historical Humour 1918”
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 I  was  a  young  plate-maker  at  outbreak  of World  War  Two and 
served  in  63  Map  Rep Group i.e. (Indian Engineers) from 1943 to 
1946, then 14 Fd Svy Coy RE in BAOR till 1947.  During this period 
I changed from plate- making and proving to litho machine minding 
before going into production management.  After the war I worked 
initially in the print industry in Java, Indonesia, for British American 
Tobacco  and elsewhere  in the world becoming BAT’s Print Production 
Manager. 

The Burma Campaign 
took place between 1942 
and 1945.  The men who 
fought in Burma were up 
against one of the world’s 
worst climates and some of 
its most forbidding terrain.  
They had to scale jagged 
mountains, hack their way 
through almost impenetrable 
jungle, cross swiftly flowing rivers and pass over dusty plains where temperatures often ranged as 
high as 130 F.  Some units had to cut their way through knife-like elephant grass. In the mountains 
the unmade roads were so narrow that tanks had to creep along with half of their tracks hanging 
over the edge.

The huge variations in climate and terrain were a major challenge to all the forces in the campaign.  
The annual monsoon, with its dense continuous rain from May to November restricted movement 
and warfare.  Against this background plans had to be made for the defence of India and the eventual 
re-conquest of Burma.

In 1942 the war with the Japanese had two disastrous episodes.  In Malaya and Singapore the  
British  Forces sustained the greatest defeat in their history.  In Burma they experienced the longest 
retreat in their history, leaving the Japanese on the borders of India, threatening invasion of that 
country.

Survey Situation

The mapping position at this time was that the whole of Burma and Eastern and Southern India 
had been surveyed at the 1-inch scale, except for a belt covering the Chin and Naga hills where the 
half-inch scale had been adopted.

Map Stocks

Whilst the country had been very reasonably well surveyed, the map stock position was deplorable.  
In 1940-41 additional stocks were printed of certain areas of Burma and stored in Rangoon, but by 
March 1942, when overrun by the Japanese, these stocks were lost.  The Survey of India presses, in 
Calcutta and in Dehra Dun in Northern India, were busy printing maps which were flown over to 
Burma. But the supply was inadequate.

Burma and 63 Map Production Group

By Ray Bennett

63 Map Production Group.
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Plans for Increasing Printing Capacity

Following the experience in North Africa, where the army had been provided with maps printed by 
Mobile Map Reproduction Units, plans were made to establish similar facilities for the printing of 
maps for Burma.  Some 6 or 7 Map Reproduction Groups; some mobile and some semi-mobile were 
established.  The semi-mobile units had their printing equipment in crates whereas the mobile units 
had their printing machines and ancillary equipment on 10 ton Foden lorries.  A Repro Group had 
two printing machines and facilities but a Repro Section had only half such equipment.

Unit Formation and Departure

At Wynnstay Hall, in Ruabon, North Wales, a RE Survey Cadre 
was established where instructional courses covering all of the 
trades associated with RE Survey were taught.  The military 
personnel, who graduated from these army courses, were prior 
to call- up employed either by Ordnance Survey or commercial 
printers in the UK.                                      

 63 Map Repro Group was formed in Leeds in January 1943. 
The establishment consisted of 32 Other Ranks of various crafts 
and two Officers, Captain Johnson from Ben Johnson Printers 
of York and Lieutenant Howarth.

The Group departed from Liverpool on the Duchess of 
Bedford in a typical wartime convoy of about 20 ships.  

Accommodation was 12  men 
per mess deck with hammocks 
above in head to feet formation.  
The officers were either 2 or 
4 to a cabin.  Lifeboat stations 
became a daily routine which 
in emergency became a 2 or 3 
hour stay.  After 3 weeks  of  
zigzagging  across the North 
Atlantic the convoy reached  
Freetown in Sierra Leone to re-
equip with food and stores.  This 
took 3 days, then a further trip of 2 weeks to Cape Town, South Africa.   
After wartime UK; South Africa was paradise and the Group enjoyed 6 
weeks of comparative luxury.

Arrival in India

Another voyage of 3 weeks took the Group to Bombay,where 
India proved to be a stark contrast to South Africa.  Then a 
2 day train journey took the Group to the Survey of India 
base at  Dehra  Dun, where there was a relaxing 2 week 
period.

A further 4 day train journey took the Group to Barrackpore 
near Calcutta. There it was based  at  9  H.Q.,  the  Survey  
H.Q.  of  the Eastern Army. 66 Map Repro Group was 
already there, having been in India for a year and were 
established in map printing.

At last, on 2nd  July 1943, 4 Fodens arrived, and within 2 
days 63 Map Repro Group was also in production.  After 
eighteen weeks of travelling from the UK we were a real 
operational unit.  At Barrackpore the unit set up a two 
shift routine printing 1.25.000 maps.  One month later 40 
Indian troops arrived to make up the full establishment of 
the Group.

The Repro Groups were raised under WE II/32-A/I, with 
2 Officers, 36 BORs, 48 IORs.  They were equipped with 
two Crabtree demy printing presses in 14-ton Foden lorries 

Wynnstay Hall, Ruabon.

SS Duchess of Bedford.

Early view of Cape Town, South Africa.

Sketch by G. Ashley.



         

14

and in 2 similar vehicles provided photomechanical and 
proving equipment.  Additionally power units of x5, 22KW 
Lister Generator Trailers arrived.  The original intention 
was to have  camera  and  process  lorries,  but  these  never  
arrived.  Instead  a  Hunter-Penrose camera and a folding 
darkroom were set up in one of the buildings.  One extra 
vehicle was a Leyland Photo-mechanical truck.  Then came 6 
x 3 ton Ford general purpose trucks.

Survey with H.Q. 14th Army

In November, the Group was fully operational and on the 
move once more.  The advance party moved from Calcutta by 
rail and ferry to Chittagong, where it awaited the arrival of the 
Fodens and other vehicles which came by sea.

An air raid on Chittagong reminded everyone that they were in 
a war zone.  The distance from Chittagong to Comilla, where  
we were to be based, is about 120miles, but it took 4 days for 
the unit to travel, due to the terrain and the heavy vehicles.  
One day only 4 miles were covered.  Some of the open-sided  
bridges were 9ft6ins wide; quite a test for the 8ft6ins Fodens. 
Fortunately railway sleepers had been brought to get across 
the mud and hacksaws were used to saw away overhanging 
branches.  There was a continual problem with diesel pumps 
of the Fodens.  At Comilla diesel tanks were fitted above the 
cabins so that fuel was gravity fed.

Getting Organized

63 Rep Group was established at the Survey HQ at Mynamati,  
near Comilla.  The Fodens had bamboo bashas built over 
them.

Personnel were billeted 8 to a basha in what became a Survey 
village.  The Eastern Army became the 14th Army and map 
printing started as soon as 63 Group arrived.

A small firing range 
was set up for rifle 
and Sten gun firing. 
Twin Bren guns, on 
a Motley mounting, 
were set up in a pit, 

manned each day when forewarned of Japanese aircraft. 
Slit trenches were dug around the camp. By now most 
of the BORs had learnt enough Urdu, the language of 
North India adopted by the army, to converse with the 
IORs, Many of the Sepoys learnt a little English, so 
communication was not a problem. In January 1944, 
66 Map Group arrived from Calcutta, but en route one 
of their Fodens hit an overhead branch, damaging the 
superstructure and the printing machine. So for some time 
they had only one Crabtree press operable.

By this time anti-mosquito cream had been replaced by 
daily Mepacrine tablets.  A daily rum ration was started.  
Our old KD clothing was replaced by jungle greens.  
Pith helmets were replaced by bush hats.  Bamboo beds 
succumbed to white ants as were kit bags.  Tin trunks 
were issued as replacement.

The extremes of the high humid climate and general 
conditions of life in a tropical environment began to take 
its toll.  Malaria, dengue fever, sprue and skin complaints 
became normal.  Cerebral malaria proved fatal. Several 

Photo Mechanical Truck

Crabtree Single Colour

Sketch by G. Ashley.
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members were hospitalized.  Seven members of the Group were 
returned to India or repatriated.  This meant that members had to step 
into other crafts and activities as the need arose.  Originally I was a 
helio- worker (plate-maker) but became a litho printer.

Lt. Howarth left and was not replaced, leaving Capt. B.P. Johnson as 
the only officer.  Gradually reinforcements arrived to build up unit 
strength.

In  April 1944, with arrival of the 11th East African Divisiom their 
155 East Africaan & Southern Rhodesian Survey Company came to 
Comilla.  Their printing Group had 2 Crabtree printing presses.  Later 
this Group was split into two Printing Sections.  One, 67 went to the 
Arakan, the other, 68, went to Imphal.

66 Repro Group had by this time been overseas for two and a half  years 
and were returned to India, being replaced by 61 Repro Group. 

The increased demand for map requirements meant that the printing 
presses had to be kept running for 24 hours on a 3 shift operation for 63 
Repro Group.  One month a record number of print impressions were 
over 1 million.  Normally ½ million was the target.

Imphal & Intense Printing

In 1944 the Japanese undertook major military moves with the intention 
of invading India. Following the grave battles of Imphal and Kohima  the Japanese attacks failed. 
The Allies  moved  forward  through  the  mountains  and  their  advance  led  to  an  increased 
demand for more maps.

The 68 Map Repro Section of the East Africans moved to Imphal.  Malaria had left them without 
printing machine operators, so one replacement was flown up from 63 Repro Group.  Then he too 
went down with malaria.  (I was then flown up as a further replacement in a Dakota which had been 
shot up the previous day.

By November 1944 63 Group was 
on the move to Imphal.  It took 18 
days for the Fodens.  They travelled 
by rail to Dimapur, then by road to 
Kohima and Imphal.  In the meantime 
an advance party moved to Imphal 
and set up camp in farm buildings 
before the Fodens arrived.  Then began 
an intensive period of continual map 
printing.  Apart from the 1:25000 maps 
the RAF brought in sets of overlapping 
photos which had to be set for printing 
and overprinting.  There were also 
target maps for the RAF.  Sometimes 
the maps were taken straight from 
the printing machine delivery, rolled up and placed into containers.  It was 24 hours a day 
continuously.

After the high humidity of Bengal the cool freshness of Manipur was welcome.  Log fires and 
normal battledress were on show each evening.

Into Burma

Following the Army it was soon time for 68 East African Repro Section to move again, into Burma 
at Maymyo.

They were followed by 63 Group.  In March 1945 an advance party was sent to Kalewa to set  up  
camp.  The Fodens and the rest of transport followed via Palel and Tamu.  This was a particularly 
difficult journey through narrow unmade mountain roads.  Frequently vehicles went over the 
mountainside.  Our Leyland Photo-mechanical truck was one of them.  When the Indians were sent 
down to salvage what could be there, they also picked up a Japanese mine and put it in a 3 tonner. 
When found later it was gently removed,…by Indians and put in a river.

Tanks on the cab and gravity 
feed - refuelling.

Survey Village
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At Kalewa it took some time to organize 
an advance party and draw rations.  Then 
the Fodens had to be put on landing crafts 
and all other vehicles and supplies were put 
on rafts.  It made quite a large river-going 
convoy of vessels.

The advance party, with 20 Indian sepoys, 
set off down the Chindwin in landing crafts.  
At night time they pulled into the bank, set 
up a horseshoe defence of armed sepoys, 
made a meal and slept by the river.

There were numerous sandbanks, which 
delayed the crafts.  The journey took 5 
days.  At the junction of the Chindwin and 
Irrawaddy rivers the advance party joined 
45 Indian Beach Group and turned into 
Myingyan.  The Japs were still in the area, 
but eventually the party made base camp at an empty girls school.

Awaiting the rest of the Group

The Fodens and the rest of the Group made the same journey, arriving 
a week later.  Everyone was now under canvas in the school grounds, 
with   the camera, darkroom and stores in the building.

Central Burma was quite different from the jungles and mountains 
further north.  It was oppressively hot, with daytime temperatures 

of 40 to 50deg.C.  At nightime there were rats, 
snakes and huge spiders as companions in the 
tents.  Apart from the odd cases of dysentery 
sappers and sepoys were in good health.  Rations 
were reduced to half scale.

V.E. Europe

In May 1945 came the news that the war in 
Europe had ended. A day off for everyone!!!  
Then it was back to printing again with a lighter 
heart.  The 63 Group had now been overseas for 
two and a half  years.  Earlier repatriation was 
7 years and 9 months.  Then it came down to 5 

years.  That meant that if one had been overseas for 5 years you were head of the queue for going 
home to the UK !!!

Last Lap

On 1st  June 1945 the Group was on 
the move again.  This was to be its final 
journey to Rangoon.  The convoy made 
its first stop at Meiktila, where there 
had been the greatest battle of the war, 
with 3 thousand  Japs  killed.  The East 
African  Repro Section was already there.  
From Myingyan to Rangoon is about 150 
miles.  The road was good but fraught 
with problems.  It was a very large convoy 
to occupy a busy road and put up each 
night.  The route passed through Yamethin, 
Toungoo and Pegu.

At Thatkon the Japs were trapped In the 
Shan Hills, waiting to break out across the 
road.  The convoy had to wait until the 
Allied shelling stopped before proceeding.  

Personnel under bamboo bashas.

Travelling down the Chindwin on 
landing craft.

Girls school.

Surrender Parade - Rangoon.

The Fodens under bamboo bashas.
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The road was impassable so the convoy was diverted to the 
rail tracks.

Another  evening,  in  darkness,  a  village  was  the  nights  
stop.  The  horrible  smells everywhere showed up dead 
Japs below the stilted huts where the men had slept. Another 
delay!!

Rangoon & V.J.Day

At last the complete 63 Map Repro Group  arrived  in war-
torn Rangoon.  There, at Campbell Road, camp was set up.  
A large house provided for the camera section, paper store, 
an M.T. section, unit office and the Production unit.  Tents 
were erected for accommodation.

The 12th Army was now formed to take control of operations in Burma and 63 
Group became part of it, even printing the daily 12th Rotaprint.

The 14th Army was now withdrawn and re-formed to prepare for Zipper and 
activities further East.

With the war in Burma confined to mopping up operations there were still 
surrender leaflets to be printed and RAF target maps for other areas.

It was a great surprise to learn of the two atom bombs which were dropped in 
Japan and led to their surrender. V.J. Day meant peace and thoughts of a return 
to the U.K.  The POWs arrived in Rangoon and all personnel gave up green 
clothes for them, prior to their repatriation. 

Life became more relaxed without work pressures.  Some of the sepoys returned home to India.  
Within two or three months (Johnnie), Capt. Johnson, and several of the long serving members were 
also repatriated.  Gradually, the Group was reduced still further and by early 1946 Capt. Bisset and 
replacements arrived from Italy and Europe.

By mid-1946,the last remaining five original Group personnel, who had served three and a half 
years overseas were homeward bound.  So the old 63 Map-Repro Group, the only Map Repro Group 
that served throughout the Burma Campaign, was changed dramatically and awaited the time when 
India became partitioned.

In 14 survey Squadron Germany 
– just before demob - 1947.

Examples of non-
mapping products.

Sketch by Ray Bennett - My corner of the 
tent! - Rangoon 1945.
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Apart from the printing capabilities, which broadend with time, many of the Group had artistic 
skills.  This meant that a number of unit publications were produced. Many were light-hearted and 
contained appropriate cartoons others were sketches of locations.

In the post-war years Johnnie kept in touch with several of us.  He always told us that if any of us 
wanted employment his company would be available.  Three of the litho printers went to work at  
Ben Johnstons of York.
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A Printing Process Experience

My experience of the printing process used by the Ordnance 
Survey and Royal Engineers Survey during World War Two.
By Peter Benton

I joined the O.S. at Hinchley Wood at the end of March 1943 as a trainee topo-draughtsman, I was 
seventeen, I found myself one of a collection of mostly middle aged to young females and a few 
young males being taught the skill of drawing the elements of maps using an Indian ink ruling 
pen freehand.  Having spent the previous three years at The School of Building in Brighton, I had 
acquired a reasonable skill in building and architectural drawing.  This skill I discovered within a 
few minutes was a distinct impediment to achieving anything like a skill in topo-drawing.  I had 

to forget any idea of speed and use of tee-square and 
set-square and to hold the pen upright.  Also I had to 
sharpen the blades of my pen so that both blades cut 
slightly into the paper to make a precise line width.  
The ladies, having never seen a pen before and were 
only working because the Government had decreed 
that everyone had to work for the War Effort, were 
doing much better than me and were more than a bit 
superior about it.

I was started on drawing contours by our bouncy 
instructor, Mr. Pollard, known as “Polly”.  Everyone 
else was addressed formally.  I struggled on, trying 
desperately to draw slower and slower to get to the 
required standard.  At Easter the order was delivered 
that everyone was to work over the “holiday” helping 

the packing department clear their overwhelming backlog of work.  This gave me, for the first time, 
an opportunity to appreciate the extent of the establishment.

O.S. Hinchley Wood was housed in two centipede-like buildings built sideways on to the Kingston 
By-pass.  They each had long corridors with arms out to each side which housed the various 
operations.  The one nearest to the road was occupied by drawing offices for the departments for 
the various types of maps, one-inch, six-inch etc., although at the time they were all drawing to 
1:25,000 scale, plus admin, stores, training and the essential canteen.  Some fifty yards away and 
parallel, an identical centipede was home to the printing side of the operation.  Each of the print 
sections was run like little parts of the secret service, no outsider was allowed in, not because hush-
hush maps were being produced, maps of places that no Briton was to set foot on for many months 
were freely available for viewing all over the place, but because the trades liked to pretend that only 
they were permitted to know what went on.  So I had to peer unobtrusively at rows of litho machines 
and the pretending mysteries of the Helio and Photo Departments.

Photowriting was the operation that provided a linking service to all the other trades.  A normal 
starting point for the production of a new map was a former map of the same area, this was 
photographed onto glass plates 40” x 30” in size, coated with a colloidon, one glass for each print 
colour.  The standard was black, red, green, blue, brown.  The silver nitrate sensitised colloidon 
system was virtually the same as that used by photographers in the 1980’s.  It was just blue sensitive 
so practically everything appeared on each plate.  Photowriters then blanked out those parts not 
required using “Photopake”, a dense terra-cotta colour water paint.  The finished drawings were 
then photographed by the same system.  So that the finished sheet would be of the correct size and 
shape a Photowriter would mark up a varnished glass plate with the corner co-ordinates of the sheet, 
this would be the “focussing screen” in the process camera.  The set of plates had to be carefully 
compared so that no clashes of information would appear on the final map and also any information 
that has arrived after the drawing were made was added and of course any defects remedied and the 
traces of the blue image duffed out.

To do all this the Photowriter worked at a light table that had a large sheet of glass at an angle, 
ideally frosted, but usually diffusion was achieved by a bit of tracing paper on the back and there 

Litho printing in Ceylon, 71 Map Reproduction Section.
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was a bare bulb on a little stand that could be 
moved about if the light from the window was 
insufficient.  The colloidon image on the glass, 
which was wafer thin, was protected by a thin 
coat of varnish.  Work on the image was done 
by carving away the coating with a needle while 
viewing the part through a watchmakers eye glass, 
restoration was made in Photopake plus varnish 
and new information carved into that.  The image 
was of course reversed left to right, so a long time 
was spent in training learning to cut the various 
O.S. lettering fonts backwards.

The glass plates were then taken to the “Helio” 
department where the images were transferred 
to the zinc sheet that would be fixed in the Litho 

printing machine and provide the ink image that would be transferred via a rubber roller to the 
final paper.  O.S. sheets used to be pompously marked “Heliographed at ..........” as if this was a 
mysterious O.S. invention.  The method was again 
taken from the 1870’s Gum Bichromate process 
of positive printing.  It is based on the property of 
Potassium Bichromate to become “insoluble” when 
exposed to light.  A gum solution containing the 
chemical was used to coat the thin Zinc printing 
plate the surface of which had been roughened.  
The glass plate was put in contact with the Zinc 
and exposed to the light of an arc lamp.  The end 
result was a positive ink image on the plate that 
can be used in the “grease repels water – water 
repels grease system evolved by Senefelder long 
ago, either for making single copies on a “proving 
table” or in a Litho printing machine.

My colleagues and I happily learnt our new trade 
under the eagle eyes of the Sappers and then 
joined the production team, helping to make maps of France, Sicily, Italy and Germany.  The day 
before we registered for military service we each were given a paper to hand into the registration 

clerk.  This stated that we were reserved for service 
in the RE Survey.  This was very welcome, thanks to 
the influence of the Labour ministers of the wartime 
coalition government, many young men found that they 
were called up to work in the coal mines.

After primary training sure enough I was posted to 
the RE Survey Depot at Ruabon in North Wales.  RE 
Survey units are in comparison to other branches of the 
Army very small and normally such groups would be 
lost within some larger unit.  Somehow Survey always 
managed to be separate.  Naturally there was a price to 
pay for this and in the good old army system it was the 
other ranks who paid.  The camp at Ruabon was set in 
the magnificent country park of Sir Watkins Williams 
Wynne.  You came out of the station, walked past a 
couple of pubs and three or four drunks and through the 

very impressive park gates and continued walking for about a mile through a magnificent avenue 
of large trees.  Then you came to a collection of wooden huts and Romney huts, these were other 
ranks living quarters, dining halls and NAAFI.  There was also a large “gymnasium” building, this 
was used solely as a dance hall and camp theatre.  Sanitary facilities were primitive, bucket latrines 
in tattered hessian enclosures, best not to be around when the farmer with the emptying contract 
arrived accompanied by several hundred flies.  Washing facilities were a few cold taps over bowls 
also in tattered hessian, no showers!  One night Company A, one night Company TT.  It was an 
amazing sight, big black miners and thin white Sappers.

Each hut had one primitive stove, one bucket of coal a day.  On the positive side there was little 
“Army” behaviour, no groups of men stamping aimlessly about and no shouting.  Entertainment 

Retouching a Glass Negative.

Retouching a Zinc plate.

Retouching the zinc plate on a Litho printing machine.
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was good, two dances and at least one ENSA show 
every week.  ENSA rated us as an intellectual 
unit, so we received plays, concerts and even 
ballet in addition to the normal concert party type 
shows and it was warmer in the Gym than your 
hut!  No problem with partners for the dances 
either, a couple of hundred ladies made the trip up 
the “Avenue” every dance night and many came 
for the other entertainment.

All of the technical facilities were housed half 
a mile away in parts of Wynstay Hall, a not 
quite completed late 19th century pseudo Gothic 
structure on a very grand scale, wall tapestries 
and marble all over the place.  We each had to go 
through a training course in our trade never mind that you were O.S., Ruabon was run by “real” 
printing people.  After I had completed my Photowriter course I asked to go on a Photo-carto course.  
My request was refused, “the Unions would not like it” said the officer in charge of training.  The 
“work” came as a complete surprise to me.  All my previous training was useless.  I was presented 
with glass plates that had a half-tone screen image in a normal gelatine emulsion.  The images 
were a compilation of aerial photographs that had been enhanced graphically to make a map.  My 
task was to excavate roads, buildings, etc.  The maps so produced were of the Berlin airfields, I’ve 
often wondered who they were for.  The Allies had agreed that the Russians would take Berlin and 
stopped their advance miles away.

I finished the airfield maps at the end of December 1944 and in the technical world everything went 
quiet.  I have a feeling that casualties after the invasion were not as great as had been expected 
so in army terms we “trained” sappers were spare.  But we lived happily in our slum, I became a 
stage manager of the camp theatre so I didn’t need to look busy as I walked about the camp.  We 
duly said goodbye to Ruabon on a Sunday afternoon in June, train to London Air Trooping Centre, 
for something that was to be a quick means of transport things were decidedly casual, we finally 
took off from an airfield near Taunton the next Friday.  Seven long uncomfortable flights in a 
wobbling Dakota driven by two very happy Australians and a couple of days each in Palestine and 
Karachi, we were in Poona.  The usual Army cock-up delayed things a bit, but we finally arrived at 
our destination, Kandy in Ceylon four weeks after we left Ruabon.  The unit we joined, 110 Map 
Production Centre, was very pleased to see us, we were a complete production team and made it 
possible for the Unit to go down to two shifts a day from three.  Straight to work, another surprise, 
the map images were not glass plate colloidon negative, but film positives.  The Far East war was 
supplied with stores etc by the Americans under the Lend-Lease arrangement and some bright soul 
had accepted that the image would be produced on a great Kodak invention, Topo-base Kodaline.  
This was normal gelatine emulsion film in 24-inch wide rolls that some con-artist pretended offered 
a stable base, i.e. didn’t expand or contract.

The unit had its technical location within the huge Army base that was part of Mountbatten’s SEAC.  
According to Survey custom we had our own separate camp a mile or so beyond the nearest Army 
establishment.  We settled down at our light tables and had a set of films placed onto the hot glass 
before us, of course the various colours didn’t fit each other, ah, said the sergeant, what you have 
to do is to cut them up in several pieces, match them up, hold them down with lead weights and 
then stick them together with Cellotape.  The completed sheets had to be handled very carefully the 
Cellotape of 1945 was a very rubbery affair and the bits of film could, and did, slide away from their 
proper place.  How the process worked I do not know, to help matters further the ambient  humidity 
varied considerably throughout the day.  It only had a hope of working if each set of films was 
Helioed immediately they were competed.  Naturally the inevitable happened, one morning I found 
myself being shouted at by an officer, that I had never seen before because a set that I had completed 
just after midnight had been printed down and didn’t fit.  In the turmoil I displayed a greater 
knowledge of basic photography than the officer possessed, this did not go down well with the 
superior person.  Just over an hour’s drive from Kandy was the little town of Krunegala.  There, just 
outside the town, under hundreds of coconut palms, several Survey units were hidden, 71 Base Map 
Reproduction Section, and 62, 65, and 66 Indian Reproduction Sections.  I still can’t help a little 
giggle that such a name existed for years.  I was posted to 62 but worked as the sole Photowriter in 
65.  Ah yes said the C.O. when I arrived you are to replace Williams.  I can still hear his tremulous 
little voice squeaking “Oh Sir Jasper.....” in the back of a truck as we travelled along.

The units that I was now working with had been formed over three years before at the Survey 
Depot in Dehra Dun and the basic personnel had changed very little and their pattern of living 

Litho printing machine, 71 Map Reproduction Section.
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was consequently more inclusive than that of units based in the UK.  Each comprised about 90 
men, 30 British the others Indian who provided all of the support functions, transport, food, stores, 
cleaning.  I gather that the Indian component was unique at the time as the personnel were made up 
of a mixture of races, religions and castes from all over British India and beyond.  The IRS units 
were set up to be mobile as were the units in the Western Desert and the European campaigns.  
Their equipment was housed in truck and trailer pairs based, if my memory is correct, on five-ton 
Dennis chassis.  Their bodywork was arranged to extend from each side providing a space about 
twelve feet wide and eighteen feet long.  Demy Litho machines were fitted into the trailers and the 
Photo and Helio into the trucks.  Photowriting fitted into a corner of one of them.  Stores and other 
bits like the guillotine went into normal trucks.  Then there was the essential Diesel generator and 
water tanker.  But of course the units were more static than mobile, so, in practice, while the Litho 
machines stayed in the trucks, other operations went more conveniently into huts as these could take 
account of the local climate better.  The system was a good idea, but functions like Photo-carto are 
very difficult to carry out in extremes of temperature.  Here the print trailers were in the shade under 
the trees and everyone else worked in palm leaf covered huts known as “Bashas”.

Two units were to move to Singapore the others remaining in Ceylon reducing in size.  To our great 
surprise instead of the fag-end accommodation the Army usually allocated to Survey, we were 
given a nice house a little distance from the Botanic Gardens and as a workplace the former Nestle 
printing works, we had a very pleasant year there.  Work dried up after a year so I transferred to 
Combined Services Entertainments.  Very nearly the first member of the unit that I met was tedious 
little Williams.  (Kenneth Williams of radio and “Carry-on films)

We had a reunion of 71 in a Pub in Fleet Street in 1947, amazingly everyone looked the same and 
secretly, living in a bankrupt Britain, struggling to survive on low rations and little cash, we all 
wished that we were back out East.

Reproduction wagon with wind out sides.

Military Survey in 
the Victory Parade

On the 8th of June 1946, thirteen 
months after the end of the war in 
Europe, London hosted a huge Victory 
Parade in which elements of all the 
allied participants along with examples 
of their equipment marched and drove 
through cheering crowds.  Included in 
the Royal Engineers section was “a 
Survey Printing Lorry” representing 
Military Survey.  



23  

End of War

A Very Different Military Survey: 1939 and 1945
The Second World War changed Military Survey beyond recognition. The deployment, size and 
role of the Military Survey organisation on VE Day bore no resemblance to that of pre-war days 
when it had been little more than a form of specialist ‘reserve’ with the bulk of its strength working 
in the UK for the Ordnance Survey.  Few were then involved directly with the field army, such 
as it was, and most worked to a civilian timetable.  Now, the vast majority were based overseas 
and working to provide the operational needs of either the occupying army in Germany, in the Far 
East continuing the war against the Japanese or in the Middle East servicing the needs of the vast 
garrison there.

At the outbreak of the war in 1939 Military Survey mobilised three field survey companies, 13, 14 
and 19, and immediately began recruiting to form new units.  By the end of the war there were 19 
companies, 23 field survey depots, 15 map depots, 9 general survey sections, 9 map reproduction 
sections, 2 survey production centres, the Survey Training Centre, survey directorates at all major 
formation headquarters and a number of small specialist units such as Air Survey Liaison Sections 
as well as units raised to support the Indian Army in the Far East.

This large Survey organisation that had been so swiftly created at the beginning of the war was 
dismantled with the same speed immediately after victory was won.  The ‘wartime’ field survey 
companies, all titled in the ‘500’s, were rapidly wound up with, for instance, 519 Company then 
based in Rhaden in Germany disbanded on the 26th of January 1946, and only 512 and 525 
survived until 1947.  Those members that had not done sufficient time to warrant discharge under 
the Python demobilisation scheme, a system that worked basically on age and a ‘first in first out’ 
principal to generate a ‘demobilisation number’, and the regular soldiers were transferred to one of 
the original survey companies; 13, 14 and 19 or the last remaining wartime units, 512 Army Field 
Survey Company and 525 (GHQ) Survey Company both in Egypt. Most of the smaller units were 
also disbanded or subsumed by the remaining field survey companies leaving only a few small 
independent units such as map depots in each theatre and two air survey liaison sections.

The character of the companies also changed.  Throughout the war they had been manned to a large 
extent by soldiers who had been qualified tradesmen generally with private companies before the 
war or who had finished their civilian apprenticeship during the conflict and then been conscripted. 
This led to units having an average age in the late 20s and early 30s.  These long-serving men were 
the first to leave and were replaced by young conscripts who had been called up upon reaching 
their 18th birthday, then done their soldier training followed by a basic survey trade course at the 
Survey Training Centre.  The huge demobilisation programme led to serious undermanning in units 
and various means were used to make up the shortfall including in 512 Company the use firstly 
of Italian prisoners-of-war as printing machine minders and then, after their repatriation, German 
POWs, although only a few of these were lithographic draughtsmen, there were no printers and 
most were used as labourers.  The employment of Armenian and Georgian litho retouchers and 
a Coptic Christian Arab as the odd job man further enhanced the cosmopolitan nature of 512. By 
the end of 1946 the survey companies were generally of a much younger and more inexperienced 
nature, leavened by a cadre of regular tradesmen.

By 1947 the only military surveyors based in the UK were either serving at the Directorate, 
instructing or on a course at The Survey Training Centre or working the 8 map Depot, all the rest 
were serving in Germany, the Middle or Far East and this was to be the case for the next decade or 
so – a very different Military Survey from pre-war days.

By Alan Gordon
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On the 16th of April 1945 military surveyor Colin Wylie walked out through the gates of his 
prisoner of war camp at last a free man after four years in captivity.  For him the war was now truly 
over although, after only three weeks leave during which he met his daughter Tessa for the first 
time, he was to return to Germany as a member of the occupying army for by then, finally after six 
long years, the day had come when the guns fell silent across Europe; the day was Tuesday the 8th 
of May 1945, known forever after as ‘VE’ - 'Victory in Europe' – Day.

With the formal end of the war in Europe many of those like Ron Takel, who had landed with 
2 General Survey Section at Le Hamel on Gold Beach shortly after D-Day and carried out field 
surveys in support of the Gunners throughout the Normandy campaign, but had not served 
throughout the six years of war were immediately placed on a draft for the Far East to build up the 
forces deemed necessary to defeat Japan.  However, after embarkation leave and a stay in a bleak 
Reinforcement Holding Unit near Ostend, the welcome news came on the 15th of August that Japan 
had surrendered and the war was finally over.

No sooner had the cheering to mark the end of the war died down than the thoughts of the tens of 
thousands in uniform turned to how quickly they could hand in that uniform and return to the life 
they had left behind.  This was very much the case for those manning the Military Survey units, 
particularly in the Middle East and Italy where many had been away from home for up to five years.  
The vast majority of servicemen had either volunteered or been conscripted solely to do the job 
of winning the war, the war was now won – job done – now they could take off their uniform, go 
home and get on with ‘normal’ life which meant returning to their family, job, career or completing 
their education.  But there were also mixed feelings which were summed up very well in 1945 by 
wartime Captain BB Titchener of 14 Map Reproduction Section with the words 

“Now, in July, all of us are doing a job that none of us like - waiting.  Some of us waiting 
for demobilisation, happy thought: others waiting to continue their Army life in the Far 
or Middle Eastern theatres, all of us anxious to get the whole horrible affair over and 
to return to our civvy clothes once again.  Wherever we go, whatever we do, we shall 
find it impossible to forget our experiences in the 14 Map Reproduction Section; and 
although at times, like every one else, we have been “browned off”, there will always 
be a fund of happy memories, and a host of good friends, that will make very pleasant 
recollections in the many years of peace we all hope to enjoy.” 

‘Titch’ had commanded the unit since its formation at Ruabon on the 20th of April 1943 and served 
with it throughout its travels to Addlestone, then across to the ruined Normandy city of Caen and 
finally to Antwerp where they had endured a bombardment of 3702 flying bombs and rockets 
between October 1944 and March the following year. Being in constant contact with the same men 
day and night, day in and day out for over two years obviously formed a bond that was in its way 
sad to break when they were demobilised.

Richard Hussey, serving with 518 Field Survey Company, had moved up through Italy with the 
Company which by the end of the war was based in Guttaring in Austria.  He was sent with a 
detachment from the Company to guard a timber yard in Villach where he spent a month doing 
very little until the 30th of December when he started a long, slow and uncomfortable train journey 
northwards across the devastated continent.  He eventually reached Calais where he was housed for 
a while in “the largest Nissen hut I had ever seen, filled with bunk beds four storeys high” before 
crossing the channel and return to civilian life.  

His story is typical of those being repatriated and demobilised after six years of war and experiencing 
the unexpected – an uncomfortable and rather long-winded process followed by somewhat of an 
anti-climax.

It's All Over – Time To Go Home
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Surveying the Military Demarcation Line 

42 Engineer Regiment (Geographic):
Surveying the Military Demarcation Line within the 
Demilitarized Zone between North and South Korea

By SSgt Neil Dicken

Introduction

A 4 man team from 42 Engineer Regiment (Geographic) has just completed one of the most 
challenging and exciting tasks the unit has been requested to support for a number of years.  The 
mission appeared to be a relatively simple undertaking; to assist United Nations Command Military 
Armistice Commission (UNCMAC) personnel with both survey and Geographic Information 
Systems (GIS) support with the aim of accurately defining the Military Demarcation Line (MDL) 
that divides North and South Korea.  A standard cadastral survey, I thought to myself, when the 
task first appeared on the radar back in February 2015.I was soon to discover just how wrong I 
could be!

Background

At this stage of the article, it is probably a good idea to go over a little bit of the background history 
that led to the Regiment becoming involved in a task of this nature.  Given that the Korean War of 
1950-1953, has also become known over the years as “The Forgotten War”, it would come as no 
surprise if many people’s knowledge on the subject was somewhat hazy.  A brief synopsis of the 
conflict, along with the subsequent Armistice Agreement signed in 1953, would probably serve the 
reader well in understanding why, over 60 years later, there are still frequent tensions and indeed 
hostilities between the two sides, concerning the exact location of the MDL.

The seeds of the conflict were sown at the end of World War Two when, after the defeat of Japan, 
Korea was divided along the 38th parallel, with the Soviet Union taking responsibility for the 
surrender of Japanese forces north of the line and US forces accepting the surrender of any Japanese 
forces south of the line.  With the onset of the Cold War, this temporary division took on a more 
permanent nature, with the inevitable outcome being the outbreak of war on 25th June 1950, when 
North Korean forces led by Kim Il Sung launched a surprise attack on the South. They quickly 
overwhelmed much of the country forcing the Republic of Korea (ROK) army back into a small 
enclave around Busan in the far south of the peninsula.  The UN, desperate to stop the spread of 
communism in Asia, unilaterally condemned the invasion and entered the war in support of the 
South, swiftly pushing the North Korean forces back deep into their own territory, whereupon China 
entered the war in support of the North and tipped the scales once more.

What followed was three years of bitter fighting, 
with neither side able to tip the balance in their 
favour and an effective stalemate ensuing in and 
around the area of the 38th parallel.  Initial peace 
talks were initiated in 1951, but fell through 
mainly due to the thorny issue of repatriation of 
Prisoners of War.  Two more years of fighting 
followed, with tens of thousands of lives being 
sacrificed to gain a few kilometres of ground, very 
much reminiscent of the fighting in World War 
One.  This effort was expended to capture some 
of the strategic high ground in the mountainous 
terrain around the area in which the current MDL 
is situated, in order to gain an advantage when the 
final Peace Talks took place in 1953 to establish 
the terms of a cease-fire.  No formal peace treaty 
has ever been signed ending the war.SSgt Dicken and SSgt Havenhand at the Bridge of No Return.
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The DMZ and the MDL

The Demilitarized Zone (DMZ) is a four-kilometer-wide corridor with a two kilometer buffer on 
either side, north and south, of the MDL.  The MDL, as established by the 1953 Armistice, was 
demarcated by 1,292 metal markers placed in the ground along the 151 miles through the middle 
of the DMZ.

“On the question of fixing a military demarcation line and establishing a demilitarized zone, both 
sides have already agreed that the actual line of contact between both sides at the time when the 
Armistice Agreement becomes effective shall be made the military demarcation line and that 'both 
sides shall withdraw two kilometers from this line so as to establish a Demilitarized Zone between 
the opposing forces ... as a buffer zone to prevent the occurrence of incidents which might lead to 
a resumption of hostilities.”

Liaison Officers Meeting, General Headquarters United Nations Command 
(Advance) Memorandum for the Record, Subject: Liaison Officers' Meeting held at 
Panmunjom between Col Murray, USMC, and Col Huang, KPA, 2 April 1953.

The Military Demarcation Line was drawn by draftsmen onto a 1:50,000 scale map, initially with 
pencil and then later overdrawn with a ball point pen.  The width of this line, when measured at this 
scale can equate to nearly a fifty metre wide corridor on the ground!

As seen in the example above the MDL was defined by cartographically placing the geographic 
location of each marker along a drawn line.  The Combat Engineer teams given the responsibility 
of placing the physical markers were given a number of guidelines to follow:

“Two guiding principles were observed: a) the line would conform to main terrain features which 
could be observed from the ground when not inconsistent with the combat situation, and b) the line 
would not pass through populated places if it could be avoided, since civil administration during 
the armistice would be fixed according to the line……………… Top of sign to be not less than six 
feet above ground. Signs to be erected at intervals of not more than 500 meters and more frequently 
where required for intervisibility.  Each sign to be visible from adjacent sign.”

Command Reports July 1953, Armistice Negotiations, Records of the Adjutant 
General's Office. 

They were also given a certain degree of flexibility on where to place the markers in order to 
avoid the MDL cutting through the middle of farmer’s fields, villages, cemeteries or other cultural 

Example Section of UNCMAC AA Map (Sheet 5).
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features.  Also, if the reality on the ground differed from that depicted on the map, teams could 
follow the terrain to best effect when deciding the best position for the markers to be placed.  
Clearly, there was ample scope here for the final location of the MDL to deviate markedly from that 
depicted on the Armistice Maps.

Unsurprisingly then, the actual final location of the MDL and the location of the 1292 markers along 
its length deviates frequently from the intended line drawn on the map and in a number of cases by 
several hundred metres.

This was before we took into consideration any datum issues that arose with the advent of GPS 
technology and the widespread use of WGS84, but I will let the GIS team explain how they dealt 
with that issue later on in the article.

The Survey Task

Back to the present day and the likelihood of a team deploying from the UK had become an 
imminent reality with the OC 13 Squadron, Major Alex Harris, conducting a week long recce in 
Korea to scope out the plausibility of a task taking place.  Upon his return, the information he came 
supplied with soon banished any notions this was to be the simple cadastral survey I had anticipated 
in the opening paragraph.

It transpired that of the 1292 original MDL markers, only 171 were reported as still visible by the 
ROK army.  Not a problem I thought, if we can acquire the list of the original co-ordinates for all 
of the marker locations, we can simply use known locations (either those of the MDL markers that 
still exist or temporary control points we GPS in ourselves) to conduct a simple Stakeout using the 
Leica Total Station to re-establish where the missing markers should be.  I swear I saw the ghost 
of a smile play across the OC’s lips before he informed me this would not be possible due to the 
following reasons:

1. There either never was a proper survey conducted at the time to produce a list of co-
ordinates of the MDL markers, or it has been lost to posterity since 1953.

2. The entire DMZ is a veritable minefield and as such is pretty much out of bounds except 
for a precious few safe lanes or reconnaissance trails that the ROK army patrol along.

3. If the survey team could gain access to the MDL markers we would stand a very high 
chance of being shot by the Korean People’s Army (KPA) soldiers who manned one of the 
multitude of Guard Posts (GP’s) that spanned the entire length of the DMZ.

Example Section of UNCMAC AA Map showing the deviations of the MDL from different sources, 
the originally intended line shown in black on the base mapping.
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Great! That had just ruled out my back up plan of positioning the markers by using either Real 
Time Kinematic (RTK) or Rapid Static GPS positioning techniques. Look at it as a challenge, the 
OC quipped amicably. I was still scratching my head and wondering what I’d let myself in for as I 
boarded the plane for Korea a couple of weeks later.

The team consisting of SSgt Dicken, Cpl Gardner, Spr Morris and Spr Crew finally arrived in Seoul 
on the 19th April 2015; SSgt Havenhand was to join us halfway through the task as a replacement 
for Cpl Gardner who had to return to the UK for compassionate reasons. We were met at the airport 
by an immediately likeable New Zealand officer, Squadron Leader Russell Kennedy, the DMZ 
Operations Officer. He was to be our main Point of Contact throughout the duration of the task 
and was heading up the effort to firmly establish the accurate locations of the MDL markers. His 
enthusiasm and dedication to the project was evident from Day One.

We were introduced to the rest of the UNCMAC team, whose job it is to ensure that the terms of the 
Armistice Agreement are adhered to by the ROK army. There was an interesting mix of personnel 
from several nations including America, New Zealand, Canada, Denmark and even Columbia. 
There was of course, also a contingent from the host nation making up the Republic of Korea 
Advisory Group (ROKAG). Everyone we met was extremely welcoming and throughout the task 
were impeccable hosts.

The first challenge was to establish a number of Control Points along the border, from which all 
our subsequent survey work could be based on. Fortunately we discovered at a meeting with the 
Korean Defence Geospatial Agency (KDGA) that they had already established a number of well 
monumented points along the whole length of the DMZ, saving us a considerable amount of time 
and effort. 

When we finally got out on the ground, the complexities of the task soon became evident. For 
the reasons already mentioned, most of the MDL markers could only be observed from the safe 
confines of one of the GP’s or Observation Posts (OP’s) that stretched along the entire length of 
the DMZ.

A typical set up within the confines of a Guard Post.



29  

The main challenges that faced the team consisted of the following:

1. The majority of markers were a considerable distance away from the GP, often in excess 
of 1km, which ruled out being able to use the Electronic Distance Measurement (EDM) 
function of the Total Station to record an angle and distance to the markers.

2. The availability of locations within the confines of the GP where we could set up the 
equipment and which had Line of Sight to the markers was often severely limited to just a 
couple of choices.

3. On a number of occasions these sites were far from ideal to set up on from a survey 
perspective. Obscurity problems, chain link fences and razor wire with their associated 
multi-path issues and unstable surfaces were all factors that I was painfully aware would 
have had some of my old instructors at the Royal School of Military Survey, metaphorically 
turning in their graves!

As a result of our inability to use EDM it was decided the only plausible option would be to observe 
the markers from 2 locations, or if possible 3, within the GP and then post process the co-ordinates 
later using the Coordinate Geometry (COGO) application on the Leica Geomatics Office (LGO) 
software. The following GPS and TPS techniques were used throughout the survey:

1. Static Differential. Static Differential requires prolonged static GPS observations 
using dual frequency carrier phase observables. These are differentially corrected by 
simultaneous GPS observations on a known station. GPS collection time is determined on 
the baseline length, with typical accuracies at the mm level. This method was used on our 
Control Points.

2. Rapid Static. Rapid Static surveying is a modification of the static GPS surveying 
technique, again using dual frequency carrier phase observations to determine the position 
of a point. GPS collection time using this process is dependent on the geometry and the 
number of satellites in view and can range from 10-40 minutes. Accuracies were typically 
better than 5cm.

A less than ideal set up in close proximity to a chain link fence and coils of razor wire.
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3. Total Positioning System (TPS). Observations using an electronic Theodolite (or TPS) 
were used to coordinate inaccessible, high or ‘obscured to GPS’ points. Each point was 
coordinated a minimum of 2 times and where possible 3, thereby providing independent 
observations and redundancy. The temporary control stations for these observations were 
positioned using Rapid Static techniques.

All of the data was post-processed later in the office using the LGO software. At the time of 
writing the team has just finished the last of the field work and is busy computing the results. The 
number of MDL markers sighted has now risen to 189 confirmed visible markers during the course 
of our surveys. During the deployment the team managed to survey a total of 74 MDL markers. 
Between the KDGA surveys and the UK team surveys, a total of 136 MDL markers have now been 
captured.

Of the 74 markers we have 
surveyed, we were able 
to observe an angle and 
distance for only 10. These 
have been processed and 
coordinates calculated to cm 
level accuracy relative to the 
temporary control stations. 
For the remainder, a 2 ray 
intersection was calculated 
using COGO to triangulate 
the position of the MDL 
markers. This result will be 
combined with the results 
from a number of other 
surveys conducted by the 
KDGA, coordinates captured 
using the Thermal Optical 

A screenshot of the COGO application processing coordinates of MDL markers.

One of the many stunning views of the DMZ as seen from a typical GP.
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Device (TOD) equipment held at each GP and coordinates derived from analysis of imagery/
photography of the markers. The majority of these various techniques position the markers within 
several metres of each other and the challenge now is to mathematically combine these results to 
extract a Most Probable location for each individual marker.

GIS Support

By Spr Crew and Spr Morris

Our initial task as the GIS team was to support the UNCMAC DMZ OPSO Squadron Leader Russ 
Kennedy of the Royal New Zealand Air force in establishing the reliability of the data in the area.  
The main Priority was to rectify the Armistice Agreement Mapping Vol 2 that was hand drawn in 
1953 by the draftsman section of the armistice commission consisting of 3 Chinese, 3 Koreans and 
2 Americans.  It depicted the MDL and the 2km buffer north and south for the DMZ. We began by 
rectifying the mapping independently to check the accuracy, we found that our version and the NGA 
versions were very similar with only slight differences.  We attempted to rectify the mapping using 
grid coordinates and using elevation values but found that the mappings age and generalisations 
did not allow for a perfect fit.  The other issue we had with this mapping was that it only showed 
the intent of the DMZ and MDL not the actual position of the markers, this lead to great ambiguity 
in the perception of the area, for instance in some places the line would appear to follow a ridge 
line but the imagery and elevation data would show two possible ridge lines and the original would 
only show one. 

We were tasked with looking into the accuracy of the colour imagery provided by DigitalGlobe 
dated January to March 2015, we learnt that the imagery for the month of February compared to 
January and March was up to 100m out which was the only month we had full coverage for.  Yet 
they all have the same accuracy statements.  We later crossed checked this with CIB 2 imagery to 
confirm that Februarys imagery was the most inaccurate.  This allowed us to check some of the 
previously completed UNCMAC work and give us a start point to proceed with further tasking.  

Comparison of a 3D model and photograph depicting MDL markers in the DMZ.
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On our visit to the KDGA we were told that the North Koreans do not recognise WGS 84 and are 
still potentially using the Tokyo 1918 datum or Beijing 1954 datum.  To that end we began by re-
rectifying the armistice agreement mapping into Tokyo B Datum using the latitude and longitude 
grid printed on the map.  It was found that this was more accurate to other data we cross checked it 
with and the previously rectified mapping that was rectified to terrain. 

While providing support to UNCMAC we were also providing support to the survey team; this 
involved creating overlays showing the KDGA control point locations and intervisibility analysis to 
show likely markers that could be surveyed.  To create these we used the High-Resolution Terrain 
Elevation 3 data provided by the NGA.  To review its accuracy we used arc scene to create 3D 
models of specific areas that incidents had occurred over the past 12 months, we then compared 
this to photos taken from the guard posts (GPs) in the area and found that although the elevation 
data was good the intervisibility study would be misleading due to the massive growth in vegetation 
over the spring/summer months.  To try and combat this we looked into modelling the vegetation 
in small areas from the imagery but we found this to be far too time consuming a process when the 
models would not be able to be disseminated to the GPs.

Our final task as the GIS team was to draw a new MDL to be used by UNCMAC for future talks. 
Our guidance for this line was to maintain the intent of the original line but to update it to more 
accurate sources.  We were also to use easily identifiable features in particularly ambiguous areas 
to make the line more easily recognizable on the ground.  We undertook the task by initially using a 
combination of surveyed points and imagery from the guard towers coupled with our elevation data, 
we found this gave us a good start and were pleased with the resulting line.  From here we consulted 
the DMZ OPSO and then created several subsequent versions using these methods and coupled in 
the imagery to identify more recognizable features on the ground.  It is hoped that this line will be 
used to go forward and hold talks with both the ROK and KPA so future surveys of the line can be 
carried out with the final goal being to mark a new line on the ground.

Summary

The task has been without a doubt, one of the most challenging and rewarding jobs I have 
undertaken in my military career and I believe that is a sentiment shared by the entire team.  It was 
the first time in the Far East for all of us and was an experience we will never forget.  I would like to 
express my gratitude to all of the personnel at the British Embassy, UNCMAC HQ and the ROKAG 
for hosting us in such a fantastic manner and making the visit so memorable and enjoyable.  I hope 
that our contribution will assist them all in opening up negotiations with the KPA and establishing 
an accurate record of where exactly the MDL is, so that hostilities between the two sides can be 
averted due to doubts over the location of the line.  If future tasking is a viable option I would have 
no hesitation in visiting this wonderful country again and would whole-heartedly recommend it to 
anyone fortunate enough to be offered the opportunity. 
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Exercise Trig South 2014

In recent years the defence of 
the Falkland Islands has been 
overshadowed by operations in Iraq 
and Afghanistan.  The developing 
stability and sabre rattling in Argentina 
has refocused Defence, with the 
Defence Infrastructure Organisation 
(DIO) and 8 Engineer Brigade (8 EB) 
being allocated resources to update 
and improve existing capability on the 
Islands.  In order to assist the enduring 
security of the British South Atlantic 
Islands, 14 Geographic Squadron 
was requested to complete a series 
of geodetic surveys covering several 
sites across the Falkland Islands.  This 

included two helicopter refuelling sites, the Onion Range training complex and a critical fuel and 
communications pipeline supplying an active radar observation post atop Mount Kent.

November 2014 saw the men and women of 14 Geographic Squadron travel to the Falklands in 
order to carry out the tasks.  On arrival the freight was unloaded and prepared to move, rehearsals 
were carried out, and after a few days of finding our feet the Sappers and JNCOs were organized 
into 4 teams ready to travel to the four different locations across the islands.  

Travelling to each of the locations was a fairly simple affair despite the slight issue of some rough 
weather on the ferry crossing from where to where that turned into an early scene of Saving 
Private Ryan with the landing craft ferry being thrown about.  The teams got to grips with new 
accommodation, some being housed in the prefab accommodation at Onion Range and Mount Kent, 
whilst the Fox Bay crew found themselves at home with the local government officer, warm and 
dry.   The Hill Cove team found that the roof to their 50 year old barn was not as waterproof as they 
had hoped and had to break out the ponchos.

Breaking into the main survey, the teams got stuck into routine with early starts and late finishes.  
The Squadron deployed with the 6 x Leica 1200 series GPS and 4 x R300 and R400 theodolites.  
The mood was upbeat as was the weather; the high winds on Mount Kent made for interesting 
working conditions with clothes nearly torn from bodies and our lighter Sappers filling pockets with 
stones for ballast.  At Mount Kent we were completing the 3rd of 3 RFIs in support of Operation 

All go on the Western Island.
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ANEMOI?, an 8 EB task to upgrade the facilities and access to the site for the next generation of 
radar and anti-aircraft weapon systems. The very rare glimmer of sunlight on the mountain was 
emphasised with a low level fly by from the pair of RAF Typhoons, a good break from the non 
stop work routine.  The team used 2 x GPS receivers to establish control for the task, after which 
rapid static points were collected to provide control for future detail collection.  Post Processed 
Kinematic (PPK) data was collected 5m either side of the route and every 1m at the top of the 
mountain.  We had been told to collect profile data out to 10m either side but the massive boulder 
fields that lined the route made this nugatory work.  On the hilltop we placed the theodolites on 
the rapid static points to survey the buildings and other structures.  The data was then processed to 
provide a contour plot of the access road and the mountain top.  The accuracy of the processed data 
more than overmatched the customer requirement. 

The weather at Onion Range was living up to its reputation of bringing a tear to the eye with driving 
rain and hail stinging any exposed skin, making the task a little uncomfortable.  9 Para Sqn had 
just completed building new accommodation and ablution blocks, and we merely had to update the 
site plans for DIO. Meanwhile on the western island the other 2 teams were enjoying the summer 
time that was on offer.  Fox Bay was bathed in brilliant sunlight which brought the temperature to 
a sweltering 11 degrees; some softies were even unzipped whilst scurrying around the helicopter 
fuelling site.  The team to the north at Hill Cove had discovered that the site they were requested 
to survey had since been de-commissioned and dismantled.  Nonetheless the team adapted their 
approach and began a running survey travelling around the island to visit and GPS survey as many 
mapped helicopter landing sites in the time allowed, whilst of course visiting the farms and wildlife 
in the area, though once you’ve seen one penguin…

The teams had 5 days to get their various sites fully mapped and recover back to Mount Pleasant, 
an achievable task resulting in each team having at least a full day to explore the local area.  Many 
lessons were learnt over this short time that both the Sappers and the seniors in the Sqn will value, 
including a slight training gap, of which amongst other things, penguins stink like nothing else 
on earth.  With a flying visit from SHQ on the closing days of the task the Western Island teams 
recovered in convoy to Goose Green and San Carlos for a battlefield brief from SSgt Wiggins.  On 
recovery to Mount Pleasant the teams had 36 hours to turn around our kit for the green phase of 
the exercise.  

The fast turn round from the survey task was achieved with the slick workings of a Sqn in its 
element, a quick kit inspection to check that the Sqn would be in full working order for the duration 
was followed by a road move to Onion Range, an 80km2 open live fire range which happens to be 
filled with baby’s-heads and giant sponge bogs that swallow vehicle and man alike.  The road move 
set the mood; rough, cold and wet were the order of the day in the back of the TCV.  Apparently 
it wasn’t too bad in the air cushioned drivers seat, or in the Land Rovers.  After we had been 
disorientated and shook loose the Sqn arrived at Onion Range complex and bedded in, lessons and 
briefs of what was to come followed.  

The Live Fire Tactical Training (LFTT) began with a look back to 1982, which entailed the 
movement of kit across from a roadside Land Rover to the firing lane a good kilometre away.  It all 
appeared to be going fine until one of the smallest Sappers in the unit disappeared into a shoulder 
deep moss hole; no injuries sustained just a red faced Sapper and the amusement of everyone else.  
It was a sobering walk as we experienced a tiny amount of what our predecessors on the Island 
had.  We moved onto the LFTT with gusto now and the live firing began.  Individually at first, with 
a double river crossing and 5 targets to our front, as the training and lessons kicked in the wooden 
figure 12 targets didn’t stand a chance.  After every individual had passed through the lane we 
moved onto pairs and fire team tactics for the section level assault that was to follow in the coming 
3 days.  Once the Sqn had completed a full section level assault up the “Lane of Pain”, as it was 
now known, it was time to switch to a blank fire scenario out on the exercise area.  All this was a 
relief to an exhausted WO2 Watson who had accompanied every single attack.
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"Get on parade"

The Sqn re-deployed into a harbour area after yet another brain shaking TCV ride.  Once we had 
arrived and settled in, the routine quickly re-established itself with a flurry of activity to set up a 
working harbour area before darkness fell.  The night was quiet, some call it the calm before the 
storm, we were tired enough not to notice.  The next day was a whirlwind of lessons for the Sappers 
that went by fairly quickly, then the night engulfed us and the weather came back with vengeance, 
ponchos were strained at bungee cord bonds and the clouds cut out any visibility.  Naturally this 
was the night our “enemy” appeared, like badly trained ninjas they came forth but were pushed 
back from the harbour by the ever alert stag positions.  This left the rest of the Sqn to hunker down 
against the elements.  We had a slight insight into what it was like back in ’82 with 5-10 metre 
engagements occurring all night with our enemy, nerves began to strain with the constant threat of 
attack - an eye opening experience.  Morning broke, the enemy had withdrawn, and routine began 
with some minor repairs that usually follow a storm passing through a harbour area.  “You’re 
soldiers first!” was the morning call and those downcast eyes turned to steel as resolve was dredged 
up from unknown depths.  The days orders were received and so began our patrols.  The planning 
from the section commanders proving invaluable as the enemy failed to find one section’s patrol 
and was completely outmanoeuvred by 2 Section.  This was, as always, followed by the final attack.  
The enemy positions were pre sighted and our plans were made, using the ground brilliantly the 
two sections were in position quickly and the fire support started to pour suppressing fire onto the 
enemy positions.  The assault went in and the position was neutralised, “why have you stopped 
firing?” asked the exercise staff, surprised at the speed of attack. “He’s dead” the answer came 
back.  Victory for the Sqn, or so we thought; a casevac as always follows a final attack.  Down over 
the moss and the babies heads we battled towards the TCV for the extraction to Mount Pleasant, and 
relax.  “Right, get your weapons cleaned.  GPMG’s first.”  No time to slacken yet.

On completion of the “Green Phase” the Sqn now had some down time before travelling back to 
the UK which can only mean one thing -  fancy dress top table dinner night.  This was however 
preceded by the OCs brilliant idea of a full battlefield tour that saw us walk from Mount Kent 
through Twin Sisters, along Mount Tumbledown, and down into Stanley, with the guys giving the 
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history of the ’82 battles.  Finally, after a shower and change, a superhero theme was the order of 
the night.  The dinner was followed by an overwhelmingly warm welcome into the local pubs in 
Stanley.  Throughout the night the drinks flowed inevitably leaving some a little worse for ware 
the next morning.  That bleary morning soon saw the Sqn perked up and fresh with the Act of 
Remembrance atop Sapper Hill overlooking Stanley, a solemn but inspiring event that emphasised 
what we as Sappers are truly capable of.

Our time in the Falklands had come to an end, with our surveys completed and our customers 
satisfied, it was back to Wyton Station via an 18 hour flight to reflect on the privilege and honour 
of supporting the enduring security the Falklands Islands.

Nose plugs deployed - penguins at 5 yards.
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How Military Survey celebrated VJ Day in Burma is not known.  From a conversation with one of 
our surviving veterans of the campaign, Ray Bennett, now aged 94 it is believed that a small Map 
Depot had just been established in Rangoon by the time the victory parade was held but that the 
Survey personnel in Rangoon were not actually involved in the parade other than as spectators.  

We also know that Major Freddie Hore R.E., then serving in 2 Air Survey 
Liaison Section was involved in a surrender parade in Saigon at which he was 
presented with the sword of the surrendering Japanese, this sword was later 
presented to 135 Squadron R.E., where it is held to this day.

The involvement of the Royal Australian Survey Corps is, however, well 
documented in “From Lebanon to 
Labuan” by Brigadier Lawrence 
Fitzgerald OBE Royal Australian 
Survey Corps.  The excellent 

account of Australian Survey in WW2 and after, from 
which these notes have been drawn.

The base from which the final assault on Borneo was 
launched was on the small island of Morotai, itself just 
north of Halmahera Island, in the Moluccas and it was 
at this base on the 9th of September 1945 that General 
Blamey took the surrender of the Japanese 11th Army, 
commanded by Lieutenant General Teshima.

Events had moved quickly since 15 August, the day 
that all offensive action against Japan had ceased. On 
the 16th of August General MacArthur had advised his 
subordinate commanders of a message received from the 
Japanese Government which read “His Majesty 
the Emperor issued an Imperial Order at 1600 
hours on August Sixteenth to the entire armed 
forces to cease hostilities immediately”

It fell to General Blamey that his area of 
responsibility for receiving the surrender included 
all the Netherlands East Indies east of Lombok, 
Borneo, New Guinea, New Britain, New Ireland, 
Nauru and Ocean Islands and Bougainville and 
adjacent islands.

The surrender ceremony, which is illustrated in 
the picture below, took place on Morotai at 1100 
hours on 9 September 1945.  

The Address delivered to General Teshima by 
General Blamey and the Instrument of Surrender 
which were reproduced in “From Lebanon to Labuan” are further reproduced on the next page.

The Instrument of Surrender signed by Generals Blamey and Teshima is also reproduced on the 
next page.

Commemorating VJ Day 15 August 1945

The 70th Anniversary of the Defeat 
of Japan in World War II
By Mike Nolan

Major Freddie  Hore receives the sword.

Surrender Parade (British).
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Australian Surrender Parade.

Twelve copies of the original “Instrument of Surrender” 
document was prepared by 1 Mobile Lithographic Section, 
three of which were signed by General Teshima, Commander 
Second Japanese Army and countersigned by General Blamey, 
Commander-in-Chief of Australian Military Forces.  The 
Surrender Document was subsequently reduced in size.  Eight 
thousand copies were printed by 1 Mobile Litho Section and 
tens of thousands were printed by 2/1 Company for distribution 
as souvenirs.

Material from “From Lebanon to Labuan” is gratefully 
acknowledged.
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Surveyors 

Major General Thomas Colby 
1774 - 1852
Thomas Colby was the consummate military surveyor.  He improved 
professional standards, devised new equipment and techniques, and 
developed innovative training methods.  However, he is best remembered 
for the Survey of Ireland and the raising of 13, 14 and 16 Survey Companies.  
These three units still exist today as 13, 14 and 16 Geographic Squadrons.

Thomas Colby was born in Rochester on 1st September 1784.  He entered the Royal Military 
Academy, was commissioned into the Royal Engineers on 21st December 1801, and in January 
1802 he became the first Royal Engineer officer to be posted to 'The Ordnance Survey'. 

He trained under Robert Dawson and even though severely wounded; he lost his left hand and 
fractured his skull in a pistol accident, he became an outstanding student.

Colby quickly rose to be assistant to William Mudge, the Director of the Ordnance Survey, taking 
on ever-increasing responsibility for the Survey as Mudge was also responsible for the training of 
officers.

He was noted for his incredible energy and strong constitution. A typical example was in 1819 
when, during a recce to find suitable peaks for trigonometric survey points in Scotland, he walked 
513 miles in mountainous terrain in 22 days.  On one of those days his party trekked 39 miles. 

In 1820, at the tender age of 36 years, he succeeded Major General Mudge as Director of the 
Ordnance Survey.  On appointment he was a captain on a salary of £500 per annum. 

His first task, as Director, was to identify and rectify the slovenly work produced over a period of 
years by civilian contractors who had been paid on a 'piece work' basis.  This experience was to 
convince him of the desirability of employing military personnel on survey work.

He is particularly renowned for the Survey of Ireland (1825-1938) and the innovations that arose 
from it: 

 Through his initiative the 13th, 14th and 16th Survey Companies were formed to carry out 
the survey.

 He designed 'Compensation Bars' to more accurately measure the Lough Foyle baseline on 
which the survey was based.

 He devised the 'System' of work whereby each person did a specific function and passed 
the work onto another, e.g., one soldier measured a distance with a chain, another plotted 
the measurement and a third fair-drew the symbol and so on.  

 Training was formalised by detailing the 'System' in a manual known as "The Colonel's 
Blue Book".

He retired, at the rank of Major General, in 1846 as the last map sheet in the Irish Survey was 
published.  For the previous five years, in order to keep down expenditure but maintain the high 
standards of the Irish Survey, he had not drawn his salary.  When he later applied for the arrears 
they were refused and never paid.

Col Pasley was a friend and together they were instrumental in the merging of the soldier corps 
(The Royal Sappers and Miners) with the officers (Corps of Engineer), to form the Corps of Royal 
Engineers.  However, this was not officially sanctioned until 1856, four years after Colby's death.

He was a founder member of the Royal Geographical Society and a leading member of many other 
scientific bodies.

Colby died peacefully at his home in New Brighton on 2nd October 1852. 

By Alan Gordon
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Brigadier Martin Hotine CMG, CBE 
1989 - 1968
Hotine was a superb, innovative surveyor of international renown 
who devised new techniques that became the standard professional 
practise.  He was the first Director of Military Survey and also the 
first Director of Overseas Survey.

Born on 17th June 1898, Hotine was commissioned in 1917 and 
immediately saw active service in Persia, Iraq and India.

After the First World War he studied at Cambridge University and was then appointed as Research 
Officer of the Air Survey Committee.  His exceptional mathematical ability, coupled with an 
innovative mind and great energy, led to him devising new, practical methods of surveying from air 
photographs.  In particular, the Arundel Method, that was extremely well suited to use by soldiers 
in situations where complex instruments that were being developed at that time, could not be used.  
This method became the standard method of surveying from air photographs in all Military Survey 
units throughout the Second World War.

After a spell in the War Office, he went to Malta and then to Africa where he was engaged in 
the measurement of a section of the Arc of the 30th Meridian, the major geodetic research of the 
day.  During this work he devised new procedures for geodetic observation and precise baseline 
measurement.

From 1933 until the start of the war, Hotine was with the Ordnance Survey where, through his far-
sightedness and powers of advocacy, he was responsible for commissioning the Retriangulation of 
Great Britain.  This task was started in 1935, using techniques and procedures devised by Hotine, 
and finally completed in 1962.

He went to France in 1939 as Deputy Director, Survey, and returned through Dunkirk.  Back in 
England, he was involved in the design and introduction of the new mobile printing equipment, to 
replace the old systems lost on the beaches of Dunkirk.  

Hotine was then made Director Survey in East Africa for the brief campaign there in 1941 and 
returned to England to take up the new appointment of Director of Military Survey.  Because of 
the ever-increasing need for vast numbers of air charts, he was 'double-hatted' being, uniquely, a 
Director in the Air Ministry as well as at the War Office.

He was noted for the close working relationship that he forged with the US Army Map Service 
which formed the basis of the excellent relationship that still exists today.

Martin Hotine retired in 1946 and became the first Director of Colonial Surveys, later the Directorate 
of Overseas Survey.   He steered this directorate through the years of colonial independence, 
ensuring that many new countries started with excellent topographical mapping.

Throughout this period he continued to publish many learned papers on geodesy gaining a 
worldwide reputation.

Leaving the Overseas Survey in 1963, he spent five years in the USA on earth science research and 
finally retired the recipient of numerous academic accolades, in 1968.

He died on 12 November 1968, his memorial being the thousands of Ordnance Survey triangulation 
pillars spread throughout the land as a result of his initiative, the Retriangulation of Great Britain.

Surveyors 

By Alan Gordon
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MapAction

Humanitarian GIS at the sharp end
By Roy Wood - Chairman of Trustees

Map depicting District Deaths.

Search & Rescue Sectors Kathmandu 2015.

Just before midday on Saturday 25th April 2015 buildings in Kathmandu started to shake. Masonry 
crashed to the ground.  Was this the major earthquake which had been predicted? In the street 
passers-by saw houses fall.  Where were the people who had been standing near them?  Had they 
managed to run clear or were they somewhere under the debris?  At government level the questions 
were broader. Which areas and how many people were affected?  In a country with limited roads, 
which ones were still open?  Where should they direct their limited relief resources?  At the 
international level, the size and location of the long-anticipated quake was quickly determined 
and was flashing around the humanitarian networks.  The epicentre was 50 miles North West of 
Kathmandu and it was 7.8 on the Richter scale, its depth devastatingly shallow.  So it was big and, 
on experience elsewhere, Nepal would need international assistance.  The United Nations (UN) and 
relief organisations around the world were soon poised to act, pending a request from the government 
of the affected country, as required by the agreed protocol for humanitarian situations. 

Among the relief organisations was MapAction, a unique volunteer-driven charity which 
sends highly-skilled GIS1 professionals, specially trained in disaster response, to humanitarian 
emergencies.  These mapping experts work in partnership with the United Nations, governments 
of the affected countries and other leading agencies to create a “Common Operational Picture” that 
supports the fast and effective coordination of emergency response.  Speed is essential, particularly 
in sudden onset emergencies such as earthquakes.  As an example of the response, when Typhoon 
Haiyan hit the Philippines in 2013, MapAction deployed a team to Manila before the storm made 
landfall, analysing the storm’s predicted and actual path, so that responders could anticipate 
needs of affected communities.  Working alongside the United Nations’ Disaster Assessment and 
Coordination team, MapAction was one of the first international responders to reach the devastated 
area of Tacloban after the storm had passed.

This very fast response is made possible by MapAction’s operating model.  It has a small paid 
office staff based near High Wycombe in Buckinghamshire but response team members are almost 
all unpaid volunteers.  They are highly experienced GIS professionals who have arrangements with 
their employers – and families – to make themselves available to travel to a humanitarian emergency 
at minimal notice.  Volunteers are normally sent for a period of two weeks, which is considered a 
manageable period to negotiate time away from work.  Where a longer mission is required, one or 
more subsequent teams replace them.  

1  GIS: Geographical Information Systems
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This rapid response capacity 
is well illustrated by the 
Nepal example which was the 
54th emergency deployment 
since 2002.  MapAction’s 
Operations Director received 
a global alert through 
the United Nations and 
European Commission’s 
Global Disaster Alert and 
Coordination System within 
minutes of the earthquake 
occurring.  This was followed 
by the implementation of 
well-established Standard 
Operating Procedures.  
An alert was sent out to 
MapAction’s team of 41 
deployable volunteers and 
staff requesting confirmation 
of their availability to 

respond.  Within hours of receiving a request for assistance from the Nepali government a team 
of three had been nominated, liaison with the UN Office for the Coordination of Humanitarian 
Affairs (OCHA) was established, all operational kit was ready and flights were being investigated.  
In this case liaison with the UK’s Department for International Development (DFID) had secured 
seats for the team on a charter which was taking an Urban Search and Rescue (USAR) team and 
initial humanitarian aid.  A further pre-departure task for the charity is a “data scramble” sourcing 
all available data which could be relevant to the response.  This is another well-honed process 
undertaken mainly by non-deploying volunteers.  Data is saved to a portable hard drive delivered 
to the departing team at the airport. 

By chance a highly-experienced MapAction volunteer happened to be in Kathmandu when the 
earthquake struck.  He immediately responded to the MapAction alert, offering his services 
until the team arrived from UK.  Having been deployed in the aftermath of the Haiti earthquake 
and many other emergencies, he knew that search and rescue would be a top priority and made 
himself available to USAR coordination groups.  He provided sectorised street level maps of the 
city to direct the searchers and record their 
progress.  These simple, easy-to-understand 
graphics were particularly important to 
avoid gaps or duplication at this crucial 
stage when it might still possible to find 
people alive amidst the rubble. 

The team from UK arrived on 27 April 
taking up their place in the UN On-Site 
Operational Coordination Centre (OSOCC).  
They quickly fired up the GIS software, 
very generously donated by Esri-UK, and 
were in business.  In a country with limited 
communication networks an immediate 
problem was to establish the extent of 
the affected area.  Some of the first maps 
produced that day showed deaths and 
injuries by district as reported by government 
ministries.  In some cases where data was 
lacking for a specified area, the team knew 
that this could indicate it had not been badly 
affected or, conversely, that it had been so badly hit that there was no way of providing a report.  
At this stage the maps showed the overall picture as clearly as possible, using the best available 
information, and focussed minds on the priority areas. They were distributed freely to all responders 
in hard copy, on data sticks, through MapAction’s new interactive web mapping facility, via the 
MapAction website and through partner sites, such as ReliefWeb.  

MapAction team arriving in Manila 2013.

Philippines 2013.
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In the days that followed the situation became clearer and maps were regularly updated, often 
daily, to help decisions on targeting the delivery of aid such as medical assistance, food and shelter.  
Mapped information was a key tool in understanding how to reach affected communities, some of 
whom were living in areas too steep for helicopters to land. The maps were also used to illustrate 
the scale and nature of the disaster at a donor meeting at which the international community 
pledged financial support.  Data came from a wide variety of sources and part of the challenge 
for MapAction’s volunteers was to obtain information from officials and aid workers and to make 
a judgement on reliability and relevance.  Selected data was then superimposed on relatively 
simple base maps as, rather as with weather forecast maps, the priority was to provide a positional 
reference which does not obscure the analysis. 

As has become commonplace in recent years, the team was inundated with information via social 
media.  This could be from people directly affected by the disaster but in practice was mostly from 
people all over the world providing data and information in an effort to help.  In some cases, such as 
the Humanitarian Open Street Map Team (HOT), vital up-to-date information was provided through 
this means, but much of the material was from individuals and therefore unverified.  A major 
challenge for a small organisation like MapAction is therefore how to cut through the sheer wealth 
of information to identify key nuggets of data, whilst also maintaining a core focus on responding to 
information and mapping requests coming in from humanitarian partners at the scene, which were 
generally easier to verify. 

One other source of information came from a data preparedness mission MapAction had undertaken 
in 2011.  Knowing that Nepal was located along a major fault line, a MapAction team went to Nepal 
in collaboration with the UN Office for the Coordination of Humanitarian Affairs to analyse the 
information management structures and data sources available in Kathmandu to enable a swift and 
effective response when required.  Although four years old, this information still provided a very 
useful start for the team in 2015.

MapAction’s Nepali earthquake emergency response lasted six weeks with three rotations of 
volunteers and during that time well over one hundred different maps were issued which can be 
seen on the website at www.mapaction.org.  This mission covered the initial relief phase but of 
course there was still much to do to ensure that preparations could be made for the onset of the 
monsoon season and to direct supplies which continued to arrive from around the world to where 
they were most needed.  Having seen the impact of the maps on decision-making, the UN Resident 
Coordinator requested an extension so MapAction, in collaboration with its partner ACAPS - a  
Geneva-based specialist assessment and analysis organisation - agreed to continue its presence in-
country for a further three months on a funded basis. 

All MapAction deployments depend on great dedication, initiative and skill from both the volunteers 
and members of staff.  Volunteer selection is rigorous with typically seven or eight applicants 
for each available place and is followed by regular training covering a wide range of technical, 
humanitarian and safety and security topics. These sessions take place over ten weekends each year 
including a major simulation exercise with an expected attendance of at least six each year.  This is 
vital to introduce and reinforce systems and procedures and also to ensure a seamless handover in 
the field between successive rotations on the two week deployments.   

MapAction also collaborates with many international responders and contributes to disaster 
response exercises, often helping with planning as well as providing members of the directing 
staff and taking part as 
players.  Other activities are 
based around preparedness 
work and external training 
with a number of countries 
and organisations.  These 
disseminate GIS, mapping, 
and information management 
know-how and also help 
vulnerable countries prepare 
for events which happen all 
too frequently.  So far over 
100 disaster preparedness 
and training missions have 
taken place around the 
world. 

Kathmandu 2015.
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“MapAction has completely transformed the speed and accuracy with which we can 
programme our response. I can’t imagine us being successful without their support.”

Jesper Holmer Lund 
UN Office for the Coordination of Humanitarian Affairs

All this depends on resources.  Fortunately the technical kit required in the field is basically a laptop 
and a printer and can be taken as normal airline baggage. Once deployed, there is a need for a power 
supply and an internet connection which normally come through the UN infrastructure. However, 
the GIS software is crucial and here MapAction is extremely grateful to Esri-UK which provides 
its ArcGIS packages and technical support free of charge.  These elements are all maintained at 
immediate readiness by MapAction’s technical and logistics team, so they can be called upon at a 
moment’s notice.  

Underpinning all this work are donations from a range of supporters. The charity has a number of 
long-standing relationships with funders including the UK government, the European Commission, 
a range of charitable trusts and generous support from private individuals.   However, with increased 
demand for its services, MapAction has recently undertaken a strategic review resulting in an intent 
to double response capacity by 2019.  This will require the charity to increase its supporter base and 
funding accordingly.  It does not benefit from large-scale national funding appeals when a disaster 
strikes, so relies on the generosity of its supporters to deliver its vital service. 

At the time of writing MapAction’s commitment in Nepal is still in progress, a three-day annual 
simulation exercise has just taken place and teams have recently returned from training and 
preparation missions in Cameroon and South Sudan.  What or where the next challenge will be we 
wait to see, but MapAction will be ready as the only organisation of its type with the capacity to 
send specialist humanitarian mappers at a moment’s notice.  Judging by the feedback received from 
its partners, it really does make a difference. 

MapAction Emergency Deployments  2003 -2015

Earthquake/Tsunami 

2004 Sri Lanka, 05 Pakistan, 06 Java, 09 Sumatra, 10 Haiti, 11 Japan, 15 Nepal

Hurricane & Cyclone

2006 Dominica, 07 Jamaica, 08 Myanmar, Haiti, 09 Philippines, 10 Saint Lucia, 13 Myanmar, 
India, Philippines, 15 Vanuatu

Flood

2006 Suriname, Kenya, 07 Ghana, 08 Bolivia, 09 Namibia, Benin, Burkina Faso, El Salvador, 
10 Albania, Pakistan, 11 Nicaragua, 12 Philippines, Madagascar, Comoros, Paraguay, 13 India, 
14 Serbia, Paraguay, 15 Malawi, Chile

Ebola

2014 Liberia, Sierra Leone, Ghana, Mali

Ammo explosion

2012 Congo

Famine

2003 Lesotho, 05 Niger, 12 Sahel

“Complex Emergencies” including Refugees & Post Conflict

2009 Pakistan, Sri Lanka, 11 Libya, Cote d’Ivoire, 13 Central African Republic, Lebanon, Turkey, 
14 Lebanon, South Sudan, Iraq, 15 South Sudan.
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Mystery Object
An Angulator.
The angulator was - “An instrument for 
converting angles measured on an oblique plane 
to their corresponding projections on a horizontal 
plane.”

The 8th Photo Reconnaissance Squadron of the 
American Air Force was involved in the early part 
of the second world war with the U.S. Geological 

Survey, possibly on the America-Alaska Highway project and it is believed it had been involved in 
the early use of tri-metrogon photography for small-scale, quarter-inch,  mapping.

In April 1942 the squadron, equipped with Lightning PR aircraft, moved from the U.S.A. to 
Melbourne.

In the Pacific Theatre of Operations (PTO) it became involved in the flying of photography for the 
quarter-inch mapping of New Guinea and other areas, working together with the 648th Engineers 
U.S. Army and the Royal Australian Survey Corps.

The unit was equipped with Angulators and Sketchmaster instruments.  The first-named was used 
to project the oblique photographs on to a horizontal plane.  The more familiar sketchmaster was 
used for simple optical restitution.

The 648th Battalion U.S. Engineers obtained three angulators and three sketchmasters from thr 8th 
Squadron for map compilation from tr-metrogon photography.

The Australian Survey Corps also adopted these instruments for use with tri-metrogon photography 
and developed new techniques and improved versions of the equipment.

The image was taken from “Lebanon to Labuan”, the story of R. Aust Survey.

The Editor would be pleased to hear from anyone who may have further information about this 
equipment.

The Source Data used for this note was :-

“The oblique photographs of the tri-metrogon arrangement were inherently of small scale and difficult to 
interpret and plot to map specifications.  Detail could be plotted by graphical methods if necessary, but the 
Americans had developed two plotting instruments designed specifically for such photography.  These were 
the Angulator and the Sketchmaster.  They were designed to project graphically and optically the oblique 
photographs on to a horizontal plane.  It was a practical technique well directed to the strategic maps of  4 
miles to 1 inch scale of New Guinea and the mainland as defined in the GHQ Directive and it would have 
succeeded admirably and as intended except for two major factors – adverse cloud conditions, and lack of 
existing ground survey control.

The time of establishing the 648 Bn in Melbourne coincided with the arrival there of the 8th Photo Sqn recently 
associated back in the States with the U.S. Geological Survey and its development of tri-metrogon photography 
was to become a major source of mapping material.  648 Bn wanted 8th Sqn’s sketchmasters and angulators.  

8th Sqn wanted water purification unit generators which 648th possessed and a get-together of the two unit 
commanders soon arranged a trade deal at their level – three generators for three sketchmasters and three 
angulators – probably over three bottles of Aussi beer.  In such fashion 648 Bn became the very first army 
unit to operate tri-metrogon compilation, a technique which paid handsome dividends immediately and for 
the duration of hostilities.  The Australian Survey Corps likewise recognized the significance of the new tool 
and without hesitation trained its own operators and developed new techniques and improved versions of the 
relevant plotting equipment.”

Text and Mystery Photo taken from “Lebanon to Labuan”.

Also googled for further information were 648th Bn and 8th Photo Recce Squadron, which led to:- “Of Maps 
and Men” History of 648th Engineers 1941-1945 and 

The Eight Ballers – Eyes of the 5th Air Force, the 8th Photo Reconnaissance squadron in WWII.
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Four Two - The Regiment
A brief overview of 42 Survey Engineer Regiment

Part Two: Aphrodite’s Troubled Island – 1955 to 1963
By Alan Gordon

Introduction

This is the second article1 looking back at one of the army’s smallest and most unique regiments 
– 42 Survey Engineer Regiment, known to generations of military surveyors as simply as ‘Four 
Two’ or ‘The Regiment’.  

Background

In 1955 mass tourism was an inconceivable concept so when 42 moved into Zyyi Camp the island 
of Cyprus was an unspoiled Mediterranean idyll especially after the fairly miserable years in the 
Suez Canal Zone.  The news of the move was greeted universally with enthusiasm as Cyprus had 
been the favoured leave destination from Fayid and now it was to be home. However, it turned out 
to be not the best time to arrive.

The island of Cyprus has been part of many empires and had been under three centuries of Ottoman 
rule until 1878 when it was ceded to Britain and then formally annexed into the British Empire in 
1914 in response to Turkey’s decision to join Germany in the First World War.  As Egypt was the 
location of the main British military presence in the region Cyprus was a colonial back water.

After the Second World War many colonies began campaigning for independence however Cyprus, 
due to its 80% Greek population (the remainder being Muslim Turks) desired ‘enosis’, that is, 
union with Greece.  The ‘enosis’ movement’s political leader was Archbishop Makarios, head of 
the Cypriot Greek Orthodox Church, and there was a relatively small but effective terrorist group 
called EOKA led by Colonel George Grivas. EOKA burst action on the 1st of April 1955 with three 
simultaneous attacks of British targets, acts that set the scene for the next few years and welcomed 
42 Regiment to the island.

Military Survey on Cyprus

When the majority of the Middle East forces moved to Cyprus from the Canal Zone all the Military 
Survey elements, less 19 Topographic Squadron which was then based in Iraq, also moved to 
various Cypriot locations.  The Survey Directorate was initially housed in two offices in a Nissen 
hut at Kykko Camp four miles to the west of Nicosia, 47 GHQ Survey Squadron was based 45 
miles away at Episkopi, at first in a new modern office block but in May 1957 the unit moved into 
a Nissen hut in the east of Episkopi Garrison and the Directorate moved into its old accommodation. 
1 Radar Air Survey Liaison Section (1 RASLS) was already based at Polemedia although the small 
unit spent much of the time deployed across the Middle East. 

42 Survey Engineer Regiment occupied Zyyi (pronounced Ziggy) Camp which was on the coast 
midway between Larnaca and Limassol, 20 miles from the latter.  2 Army Field Survey, always 
known as just ‘the map depot’, was for a short period housed in corrugated iron sheds at Larnaka 
airport whilst its permanent facilities were being built at Polemedia on the northern edge of 
Limassol.  

Whilst the distances between the various survey units do not appear to be great, the main roads on 
Cyprus at that time were single carriageways with a gravel hard shoulder on either side onto which 
oncoming vehicles would pull in order to pass each other hence road traffic accidents were common 
and in 1956 Sapper Danny Sheppard was killed in one and buried with full military honours.  His 
parents donated a cup which became the Regiment’s major inter squadron sports trophy and is still 
competed for today.

This was the Military Survey presence on Cyprus from 1955 until 1963 during which time the 
majority of military surveyors had at least one posting on the island.  There was by necessity close 
liaison between the elements of the Survey organisation which meant frequent journeys over roads 
that during the EOKA campaign were particularly dangerous.

1  For the first article see Ranger 2014
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Zyyi Village and Camp 

The Regiment’s advance party arrived in Zyyi in early August 1955 and two months later on the 
morning of the 12th of October the troopship Empire Halladale docked at Famagusta and the 
Regiment’s main party disembarked, climbed aboard a convoy of Bedford QL 3-ton trucks and 
drove along the coast road to the camp outside the small village of Zyyi. 

Zyyi Camp was about half a mile from the small village of about twenty dwellings one of which was 
a café that would soon to be called ‘Pop’s’, a jetty referred to as ‘the pier’ that was used occasionally 
to export the ubiquitous Cypriot crop of carob beans whose smell pervaded the area and about a 
mile to the east was a beach.  Half way to the beach was a 25-yard range pointing out to sea. Both 
village and camp had an isolated feel and indeed there was no other military establishment within 
ten miles.  The original brick buildings had been erected after the Second World War to house Jews 
migrating from war-torn Europe to Palestine for medical examinations and documentation checks 
before boarding a ship from Zyyi pier to Palestine.  

The camp itself was quite large 
and a pentagon in shape with the 
perimeter initially marked by a 
fence of three strands of plain wire 
strung between angle iron pickets, 
very similar to that which marked 
the boundary of the School of 
Military Survey at Hermitage.  The 
guardroom was built of stone blocks 
with a corrugated iron roof and 
all the administrative and technical 
buildings were made of concrete 
blocks also with corrugated iron 
roofs and the interior walls were 

plastered and painted white.  22 Cartographic Squadron’s headquarters and technical accommodation 
was in three adjacent buildings whereas the reproduction departments were spread throughout the 
camp.  The Officers’ Mess area was just outside the main camp area across the minor road to 
Maroni.  Accommodation for other ranks was under canvas.  The camp cinema, the Ritz, was a very 
large Nissen-style hut and in the autumn of 1956 a group of new arrivals, known as the ‘chain gang’, 
spent four months constructing the large gymnasium that had been dismantled in Fayid and brought 
to the island.  The gymnasium was also used for recreation and the venue for the annual children’s 
Christmas party and the occasional Combined Services Entertainment (CSE) show.

The four-man accommodation tents were about 20 feet square with a concrete floor and scaffolding 
frame to hold the guy ropes and with an electricity supply fixed to the centre poles.  Over time 
bedspace dividers and furniture were made from old packing cases and other materials to give a 
measure of privacy and some tents had small gardens.  Most National Servicemen and 3-year regulars 
displayed an ornate ‘days to do’ 
chart in their bedspace.  Each 
tent had a trench around it to 
take away rainwater during the 
short winter during which time 
the camp became a quagmire 
and duck board pathways were 
the means to get around.  The 
tents themselves became cold 
and damp with smelly paraffin 
heaters the only source of warmth. 
The toilets were constructed of 
corrugated iron and wood and 
were just deep trench latrines 
(DTL), the ablutions were of the 
same construction with showers 
in a separate building to that 
housing the long trough over which was a central water pipe with taps to feed the galvanised 
bowls used for washing and shaving.  Hot water, initially non-existent, was later apparently limited 
and intermittent.  This fairly basic camp was home for up to three years or about half that for the 
National Servicemen.

Welcome to Zyyi Camp - the guardroom.

Home comforts at Zyyi – the ablutions!
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Among the first tasks that the main party carried out its their arrival was to replace the plain wire 
fence with the familiar three coils of dannert wire which immediately evoked memories of Fayid 
and to cut the knee-high dry grass throughout the camp which was immediately seen as a fire 
hazard.

The few married personnel lived either at Berengaria village, a camp of married quarters twenty 
miles away at Polemedia or in private rental accommodation in Limassol.  They were bussed to and 
from Zyyi each day and during the EOKA period were exempted from duties at the camp.

The Regiment at Zyyi

Only three of the Regiment’s four squadrons moved to Cyprus, 22 Cartographic, 32 Lithographic 
and Headquarters as 19 Topographic Squadron was by then firmly based at RAF Habbaniya in 
Iraq with a long term survey task in hand.  It was operating as a virtually independent unit with 
the Regiment doing little more than acting as a transit base for personnel moving either to or from 
the UK and the Squadron. As in Egypt a separate Security Printing Section was set up within 32 
Squadron.

During the lead up to the unit’s withdrawal from Egypt its strength had been run down from around 
350 to under 200 in order to ease the logistics of the move with the intention of it being slowly 
increased back to its full establishment once settled onto the island.  Some of the junior officers 
and a substantial proportion of soldiers, for example in 1958 16 out of 24 retouchers, were National 
Servicemen and there were also a fair number of 3-year regulars.  The conscripted soldiers rarely 
became junior NCOs whilst the regular soldiers tended to quickly attain junior rank and even 
relatively early entry into the Sergeants’ Mess.

Troops travelling to Cyprus were transported in troopships that disembarked at Limassol and 
were generally then taken to Waynes Keep, a depressing transit camp of well-worn 180lb tents on 
the plain just north of Nicosia, before travelling south to Zyyi.  The first thing that new arrivals 
noticed about the Regiment was the fairly relaxed attitude towards every day dress, KD shorts and 
issue plimsolls were very much the order of the day during the hotter months which assisted the 
newcomer, known as a ‘moonie’,  in the requirement to “get his knees brown”.

The working day was quite long; reveille was at 0500 with breakfast three quarters of an hour later 
but lasting for just half an hour.  The squadrons paraded at 0645 and there was a mid-morning half 
hour NAAFI break taken in shifts by squadrons.  Lunch was served for half an hour at 1230 and 
squadrons paraded for the afternoon at 1330 with cease work at 1550 hours followed by the tea 
meal at 1630 which was the last meal of the day meaning that most men were peckish when they 
went to bed if they had not spent time and money in either the NAAFI or Pop’s café in the village.  
It is of note that morning sick parade was at the same time as the breakfast meal hence if you were 
ill you would also end up hungry!

The food in the camp was generally quite reasonable however in 1958 it took a downward turn to 
such an extent that on one day the entire junior ranks boycotted the dining room.  The result was 
that the Commanding Officer, Lieutenant Colonel B St G Irwin, addressed the Regiment in the 
gymnasium and informed them in no uncertain terms that their action was in effect mutiny, the 
boycott ended abruptly but also the standard of catering increased dramatically.

 The most common forms of relaxation during off duty hours were to swim off Zyyi pier, read 
books, play endless games of cards and listen to BFBS radio.  The cinema was popular and CSE 
shows in the gymnasium were immensely popular with married couples travelling the 50 mile round 
trip from Limassol to see the biggest stars of the day perform in the isolated camp; Tony Hancock, 
Spike Milligan, Frankie Howard, Harry Secombe, Petula Clark, Acker Bilk (an ex-Sapper) and 
Humphrey Littleton all graced the Zyyi gym stage.  Sport played a big role and the Regiment 
‘fought above its weight’ often beating teams from far larger units.  A number of clubs sprang up 
on a self-help basis with perhaps the most popular being a photography club. 

Soldiers carried out almost all the camp infrastructure tasks until early 1959 when several Indians 
were allowed to trade within the camp as dhobi wallahs (they did your laundry for a small price) 
and char wallahs (sold tea and light refreshments), this was a change that was greatly appreciated 
by the junior ranks.  Cats were a popular pet and there was nearly always a ‘bondu’ dog adopted by 
the soldiers and fed on scraps from the cookhouse, the most famous was the last one that was known 
as ‘Feet’.  It is of note that two officers serving with the Regiment at that time, the Commanding 
Officer and Captain Peter McMasters were both in later life to serve as the Director General of 
Ordnance Survey, the surveying profession’s highest accolade.
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EOKA’s Impact on the Regiment

Once the technical equipment was up and running the unit embarked on a very busy work load 
as it was responsible for providing the mapping needed to service military interests over a vast 
area.  However, the overriding memory of all who served there during the EOKA insurgency 
was the almost endless guard duties on top of a continuous heavy workload because, not only did 
the Regiment have to guard its own camp which took a corporal, lance corporal and twelve men 
each and every day, but it was also responsible for providing six men to guard the Middle East 
Broadcasting Service (MEBS) station some three miles west of Zyyi.  This was a large imposing 
building with a small tower on the roof with a searchlight to scan the high perimeter boundary wire 
and some form ‘magic eye’ surveillance which was occasionally set off by stray dogs causing an 
instant call to action.  Also for a period the Regiment was responsible for an electricity transformer 
station at the side of the road leading to Vasiliko which was guarded by six men armed with one 
Bren LMG and five .303 rifles in a twenty feet square compound with no cover but a tent. 

The unit did not as a rule take part in anti-terrorist operations although on several occasions 
it was called upon to take part in cordon and search sweeps around villages under command 

of an infantry regiment.  
However, several members of 
the Regiment volunteered to 
join patrols mounted by 19 
Gibraltar Battery RA which 
was billeted at Zyyi for some 
time.  A more pleasant duty 
was for a few men at a time 
to join one of the coastal 
minesweepers on their anti-
gun running patrols around the 
coast.  The Regiment formed 
a particularly close alliance 
with one of the minesweepers, 
HMS Leverton, which resulted 
in the ship presenting its battle 
ensign to 42 when it left the 
Mediterranean.

Going out of camp other than to Zyyi village was quite restricted and visits to town were to be in 
groups of four, in uniform and armed with only two people inside a shop at a time with the others 
outside on watch.  The camp itself was never targeted by EOKA but an army ambulance clearly 
marked with red crosses was attacked on the main road between Kophinou and the Zyyi turn off in 
1958 with the driver escaping unhurt.

19 Topographic Squadron in 
Iraq

Meanwhile, 1000 miles east in 
Iraq the trig and topo surveyors 
of 19 Topographic Squadron were 
leading a very different lifestyle to 
that enjoyed at Zyyi.  The squadron 
moved to RAF Habbaniya in Iraq 
in 1953 to carry out the field work 
to support the production of new 
1:100,000 mapping of the western 
desert area and also a limited 
amount of route revision for small 
scale mapping.

The Iraqi government fully 
supported the survey work but 
insisted that personnel deployed 
into the field should not wear 
uniform and the vehicles should 
also look civilian. This was a novel 
requirement at that time and the VIP visit to 19 Squadron dressed in their ‘demob’ kit.

The presentation of HMS Leverton’s battle ensign to the Regiment.  The ensign 
hung in the entrance to the Officers’ Mess at Hermitage for many years.
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RAOC’s only answer was to supply the clothing issued to soldiers upon demob; three piece suits 
with a trilby hat or tweed sports jackets, white shirts with detached collars and black shoes.   After a 
considerable struggle it was finally accepted that this was totally unsuitable and a clothing allowance 
was paid so that the soldiers could wear their own more appropriate clothing when in the field 
although generally they wore a mixture of military and civilian clothing and in the colder months in 
the mountains they were issued with Second World War parachutist smocks.  All the unit vehicles were 
painted in civilian colours, bore civilian plates and did not display any formation badges.

RAF Habbaniya was 55 miles west of Baghdad on the west bank of the Euphrates. Its perimeter fence 
was seven miles long with its two airstrips on the outside.  The camp was essentially a man-made oasis 
with well irrigated vegetation even in summer and it contained a wide range of leisure facilities from 
swimming pools to riding stables.  It was self-contained with its own power station, water purification 
plant, sewage farm and married quarters.  19 Squadron’s headquarters was adjacent to the runway 
about a mile away from the main accommodation and garages, a separation that later would prove to 
be a problem.  Despite its isolated location and harsh surroundings Habbaniya was in many ways an 
idyllic ‘oasis’ with a leisurely pace of life.

Life in the field was very different.  The Squadron had three field troops spread widely across the 
survey area for the field season which ran from mid-February to December.  The remaining time was 
spent at Habbaniya carrying out military and technical training and upgrading courses.  Each Troop 
was commanded by a subaltern, often a National Service officer, with a sergeant and ten trig or topo 
surveyors, six drivers, a REME fitter, a cook and a general duties man.  Contact between Squadron HQ 
and field parties was by radio but this frequently failed.

Each Troop operated from a base camp comprised of six to eight 180lb tents and two larger marquees, 
one as the mess tent and the other as the technical work area.  All these tents were of an indeterminable 
age but they had all certainly suffered many years of desert weather, most tended to leak and the guy 
ropes were thin and knotted.  Troop transport was a Bedford OY water tanker, three 1-ton GS 4 x 4 
trucks and two Mark 1 Land Rovers.  All the supply trucks were Bedford QL 3-ton trucks based at the 
Squadron HQ from where the supply runs could take up to a week for the round trip.  The Bedford 
vehicles were all wartime vintage and had spent years bumping across the deserts of the Middle East 
and it tended to show.

The field work for the 1:100,000 desert mapping comprised altimeter heighting from which contours 
were derived and photo annotation to assist the compilers.  An accurate height control point in each 
base camp was created from the nearest triangulation point or oil pipeline bench mark and then from 
this point a series of long ring traverses, generally carried out by a sapper surveyor with a driver in 
a Land Rover or 1-ton truck, were observed to height as many points as possible in the day.  As they 
drove the traverse the team would also annotate the air photography with the ‘going’ and any other 
detail required for the final map sheet.  This work carried on for several years and the young surveyors 
became expert at living and working in the desert.

In 1955 the Iraq government commissioned the commercial survey company Huntings to produce 400 
map sheets at a scale of 1:20,000 of the mountainous region of Kurdistan in the north of the country.   
Although the plan detail was accurate the maps did not meet military specifications in that the detail 
was sparse and no names were shown and so it was decided to derive a military version at 1:25,000 
from this contract work.  To that end 19 Squadron was tasked at the start of 1957 to move to Kurdistan 
and carry out the field work necessary to bring the civilian mapping up to the standard to produce the 
new series.

Field parties comprised one or two men depending on the surveyor’s experience accompanied by a 
Kurdish muleteer with mules or donkeys, one or two to ride, albeit more often than not they walked 
beside them, and two to carry the survey equipment and their tent and food.  The surveyor was given a 
sum of money with which to hire the animals and buy food and when possible they stayed in Kurdish 
villages where they were usually made very welcome.  Field parties were deployed for up to three 
weeks plotting additional detail onto copies of the civilian maps and collecting names during which 
time they were out of contact with their Troop HQ and had to rely entirely on their own devices.  Back 
at base camp additions and deletion traces were compiled for each map sheet and then sent to UK 
where the compilation and printing was to be carried out. 

In April 1957, as the only army unit at Habbaniya, the Squadron was called upon to provide the burial 
party for 27 personnel killed when an RAF Valetta aircraft crashed en route to Habbaniya from Aqaba.  
The spring of 1958 saw one of the troop base camps devastated by a storm, an event that generated a 
flurry of new equipment and not solely tents but the old water truck was replaced with a new vehicle 
and the wartime QLs were replaced by new Bedford RLs and there was an issue of used Korean War 
combat suits.  The issue of the new water truck had a tragic result as it was not realised that the tank 
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was inadequately baffled and it crashed at speed on one of the very few tarmac roads after filling 
up at a village water supply point killing the driver and injuring the two passengers who were taken 
to Mosul Hospital by taxi.  The driver’s body and the two injured were flown back to Habbaniya 
by the RAF.

Although the technical work was relatively simple its execution was arduous and at times hazardous 
but in retrospect most of the young surveyors found it an enjoyable adventure and a pleasantly long 
way away from parade ground soldiering.

Op Musketeer – The Suez Crisis

Once the equipment had been set up the Regiment commenced its endless task of providing 
the mapping needed throughout the Middle East.  22 Squadron produced new mapping by both 
graphical methods and multiplex whilst 32 Squadron printed mainly short runs of hundreds of 
different map sheets. However, only nine months after moving to the island the unit was thrown 
into a period of extreme high pressure operational tasking – the Suez Crisis.

Even after Britain’s withdrawal from Egypt relations between the two countries continued to 
deteriorate reaching a new low point on the 26th of July 1956 when Egypt nationalised the Suez 
Canal.  This moment marked the start of the string of events that became known as the Suez Crisis.  
Over the following few months Britain and France decided, in conjunction with Israel, to mount 
a joint military operation to seize back control of the canal; the operation was called ‘Musketeer’.  
Almost immediately after the canal’s seizure Military Survey started a huge map production 
programme with 1 and 2 Survey Production Centres in the UK producing the majority of the printed 
stock however much of this mapping required updating and 42 Regiment was given the task.

At the beginning of the emergency the unit was 22% under strength and so reinforcements were 
rushed to the island and by the 25th of September it was fully up to establishment.  In addition a 
Cartographic Troop from 89 Field Survey Squadron was flown in from Kenya to assist with the map 
revision tasking.  The Regiment immediately moved onto permanent shift working and such was the 
intensity of work that even the catering section had great difficulty in maintaining messing.

In air survey the main task was the revision of the plan detail of thirty 1:25,000 sheets and four town 
plans from mainly twin oblique air photographs using proportional compasses and perspective grids 
and two sheets required form lining which was done from heights produced by parallax heighting, 
all very basic but quick.  The drawing office drew up the revised detail and produced new surrounds 
mostly on astrafoil As well as the town plans and 1:25,000 sheets, names and communications were 
recompiled and drawn for all the twelve 1:250,000 sheets of the potential operational area.  The 
Lithographic Squadron was working at full pace but the processes used at that time were manpower 
heavy and generally slow and tedious and in no time there were also problems with the supply of 
consumable materials and after a month or so of 24-hour working machine breakdowns became 
common until a better revised maintenance system was put in place.

Britain launched its first air strikes on Egypt on the 3rd of November with 16 Parachute Brigade 
landing on the 5th and 3 Commando Brigade carrying out an amphibious assault on Port Said on the 
6th.  However, political pressure from the United States led to a ceasefire on the 7th of November 
followed quickly by an agreement to withdraw from Egypt, which was completed on the 22nd of 
December.  The Suez Crisis was short lived but its ramifications have echoed across decades.

This very heavy operational workload was carried out by mainly inexperienced class 3 National 
Servicemen with a few regulars at class 2 level or above as supervisors.  They produced a total of 
290 tasks and printed 1.2 million map sheets comprising 5.27 million impressions, a nine times 
increase over its normal output over a four month period.

Technical Work at Zyyi

Following the end of Operation Musketeer the main production tasks for the next few years were 
the 1:100,000 series of Iraq and revising and bringing onto the military specification 1:25,000 
mapping of the Kurdistan using 19 Squadron’s field work.  At the same time mapping covering 
Cyprus at various scales needed to support the campaign against the terrorists was revised and then 
field checked, a task not without its dangers at that time.

During the late Fifties the Regiment’s topographical surveyors and draughtsmen also produced or 
updated town plans of almost every major city in the region whilst 32 Squadron printed all these 
new and revised sheets and as well as mapping of almost every country in the Middle East to 
either meet a new requirement or top up Depot stocks.  The printers were always busy; the average 
monthly impression count was 230,000 – all this in addition to guard duties and military training.
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19 Topographic Squadron’s Withdrawal from Iraq    

RAF Habbaniya was nominally an Iraqi air station with Iraqi servicemen a common sight although 
they took little part in running the base and were generally unarmed.  Then, during the early hours 
of Monday the 14th of July 1958 a group of Iraqi army officers under Brigadier Qasim staged a coup 
and killed King Faisal, the Prime Minister and numerous other senior figures.  Immediately the Iraqi 
military personnel in Habbaniya were armed and took control of the station including the armouries 
and stopped all traffic in and out of the base; all British personnel both military and civilian were 
effectively under ‘protective custody’.

The three field troops were spread widely across northern Iraq and not all were in radio contact 
hence it wasn’t until the Friday that all were safely back at the squadron headquarters.  Throughout 
this first week personnel had been working under Iraqi guards in the squadron headquarters 
preparing for a possible evacuation but this proved intolerable and so a temporary headquarters was 
established a mile away in the soldiers’ accommodation block.

Over the next two months personnel did whatever technical work was possible, maintained 
equipment and carried out military training and played a good deal of sport.  Each week the station 
commander made formal requests for the squadron to resume its field week, stressing to the Iraqi 
authorities how the work would benefit them; all requests were denied.  However, on the 20th of 
September it was agreed that the Iraqis would set up a committee of enquiry investigate whether 
the squadron could continue its field work. The result was that the squadron could not resume field 
work and should leave Iraq.

The 1st of October saw the squadron commence final preparations for leaving Iraq, stores 
and vehicles were handed over to the RAF on the 15th and the squadron moved into transit 
accommodation three days later.  The main body of the unit including the few families was moved 
to Baghdad airport by civilian buses and a civil charter flight flew them to Nicosia and then onwards 
by road to Zyyi and for most, shortly afterwards it was a flight to the UK for leave.  So, after five 
years in Iraq, 19 Topographic Squadron finally joined the rest of the regiment for only the second 
time since its formation. 

Cyprus Independence in 1960

EOKA’s terrorist campaign reached a peak in 1957 when the British government exiled Makarios to 
the Seychelles.  At that time British security forces totalled 40,000 comprising 32,000 servicemen 
plus 8,000 auxiliary police who were almost entirely Turkish Cypriots.  However, as the atrocities 
continued against not only British servicemen but also their families, the police and anyone who 
assisted the British so Greek Cypriot so support for the terror campaign slowly eroded.  When 
Makarios was released from exile in March 1958 he let it be known that independence was an 
acceptable option.  Whilst union with Greece would never have been contemplated by Britain who 
feared its impact on Turkey, a key NATO ally, independence was a way forward as Britain was 
already actively shedding its Empire.

Tripartite talks between Greek, Turkish and British representatives led to form of independence 
whereby the Turkish Cypriots would have a specified position within the island’s government and 
Britain would have two Sovereign Base Areas (SBA), Akrotiri and Dhekelia.  As a result the EOKA 
terrorist campaign ended on the 31st of March 1959 having killed a total of 105 British servicemen 
along with 51 policemen and included 1144 armed clashes between the terrorists and the British 
Army.  The independence negotiations led to the Regiment being inundated with urgent taskings 
to produce mapping and overlays to support the talks and to define the boundaries of the SBAs.  
Cyprus became independent on the 16th of August 1960 and immediately a joint British/Cypriot 
Boundary Commission was set up to mark the SBA boundaries on the ground.

The 90 mile long boundaries were defined by 233 points pinpricked on 1:5,000 scale stereo pairs 
of air photographs supplemented by a set of 1:10,000 maps and written descriptions all of which 
provided Military Survey staff and units in both the UK and Cyprus with a considerable workload 
against a tight timescale.  The field party comprised a Cypriot surveyor and an NCO surveyor 
and had to identify the ‘photo points’ on the ground, select additional intermediary points where 
necessary, fix their position and mark each point in the same manner as a ‘trig’ point with ground 
marker, witness points and a concrete pillar.  The task produced 774 pillars and the final Boundary 
Commission report was signed by the British and Cypriot representatives in Nicosia on the 5th of 
December 1961.
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19 Topographic Squadron in the Arabian Peninsula

Britain had strong interests all around the southern and eastern edges of the Arabian Peninsula from 
Aden to Kuwait.   The countries that clung to this coast had changed little over the centuries as the oil 
boom had yet to make an impact and Abu Dhabi and Dubai were no more than impoverished fishing 
villages on muddy creeks.  The port of Aden was a colony and a vast swathe of territory surrounding 
it was tied to Britain by treaties and was known as the Aden Protectorate.  On its eastern border was 
the Sultanate of Muscat and Oman where Britain had significant influence and on its eastern edge 
lay the Trucial States, also known as Trucial Oman, a group of sheikdoms tied to Britain by treaties 
hence the name ‘trucial’.  Further north and off shore lay another British protectorate, the island of 
Bahrain. The entire region suffered from internal tribal conflicts and insurrections and in the case 
of the Aden Protectorate pressure from its northern neighbour Yemen instigated by Nasser.  It was 
in this troubled region that 19 Squadron was to spend its next four years.

The Squadron spent the three months following its withdrawal from Iraq in Zyyi recuperating in 
preparation for its next tasking.  This was the first time since the Regiment was formed that all its 
squadrons were at the same location and able to enjoy Christmas together in the time honoured 
military fashion.  The day started with gunfire, tea laced with rum, served to the junior ranks in 
their beds by the officers and senior NCOs and then a full three course traditional Christmas lunch 
where once more they were waited on by the regimental hierarchy followed by a raucous inter-rank 
football match in the afternoon.  

Whilst at Zyyi the squadron reorganised into two troops each able to operate independently and 
comprising an officer, two senior NCOs and a dozen junior rank surveyors supported by driver/
radio operators and two cooks, a total of thirty but the number often varied as people were posted 
in and out and others such as an RAMC medical orderly were seconded to them as necessary.  Each 
troop was equipped to be self-sufficient for living in the field and had five stripped down Land 
Rovers, two 3-tonners and a 1-ton water bowser.

The next assignments for the squadron would see the two troops operate independently at two 
locations a thousand miles apart and initially with the headquarters on Cyprus 1,500 miles from its 
nearest troop.  On the 3rd of February 1959 the troopship Dilwara slipped out of Famagusta heading 
for the Suez Canal carrying 19 Squadron’s two field troops on deployments that would see both 
troops come under attack from rifle fire and mines causing injuries and a fatality but in carrying out 
their tasks they would take part in some of the last great surveys of ‘unmapped lands’.  The ship 
disembarked the surveyors at Aden which was to become 2 Troop’s base for the next two years 
whilst 1 Troop then sailed for Muscat abroad the LST Empire Skua. 

The troop arrived in Muscat and Oman shortly after the SAS had defeated rebels who had been 
fighting since 1957 in a battle on Jebel Akhdar.  However, mining tracks and sniping had always 
been the rebels’ main weapons and this campaign continued into the early Sixties.  In May 1958 1 
RASLS when working in Oman had a truck blown up by a mine and were then pinned down by rifle 
fire until rescued and a month later another mine badly injured Corporal Bud Moon.

1 Troop was tasked with providing height control, astro-fixes and carrying out photo annotation and 
names collection for new mapping at 1:100,000, series K668, to be produced by air survey methods.  
Initially based alongside the RAF staging post at Sharjah Fort the troop’s work area ranged from the 
verdant terrain of Jebel Akhdar 
to the edge of the Rub Al Khali, 
known as the Empty Quarter 
where surveyors, wearing 
civilian clothes, were attached 
to Petroleum Development 
Oman exploration teams so as 
to access their data.  Over the 
next four years the troop moved 
to various locations including 
Ibri, Nizwa, Buraimi and Tarif 
before it returned to Sharjah 
in June 1963.  As well as the 
standard task work an arduous 
survey of Jebel Akhdar was 
carried out with the SAS and 
work was done in the Liwa 
Hollows by camel. 

2 Troop field party in the Trucial Oman.
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Meanwhile 2 Troop were 
carrying out similar survey 
work in the Western Aden 
Protectorate for the production 
of 1:100,000 scale mapping 
initially working along the 
coastline with assistance from 
the hydrographic surveyors 
from HMS Owen before 
moving to the Eastern Aden 
Protectorate where work also 
included triangulation.  Their 
task in Aden was completed 
by October 1960 when they 
moved to Muscat, then to Ibri 
in Muscat and Oman and later 
to Manama in the Trucial Oman 
also working on the K668 task. 

The usual routine was to prepare over the week-end for a Monday morning departure for up to 
two weeks in the field doing altimetry, photo annotation and collecting names and all the time out 
of radio contact with the troop base camp.  The party usually comprised two drivers, one being 
a mechanic, two topographic surveyors and a general duties man, travelling in two Land Rovers 
loaded to the hilt with fuel, tinned and dry food, spare vehicle parts and survey equipment.  This 
routine put in the ground control and collected data from the high dune terrain to the coastal gravel 
plains until January 1963 when the field work was complete.

The Squadron commander and chief clerk left for Aden about the end of February but the Squadron 
transport, drivers, the Aden Protectorate photography and Technical Office stores did not sail from 
Famagusta until the 22nd of March making the voyage to Aden on the LST Maxwell Bander.  The 
Squadron Headquarters was first housed on the upper floor of the Command Arabic Language 
School, a large villa situated on the Isthmus and four months later moved to the ground floor of 
Flight House, a six storey block of married quarter flats half way along Ma’allah Strait.  During July 
and August the following year the headquarters moved to Bahrain where it occupied a comfortable 
Public Works Department bungalow just outside HMS Jufair, the naval base.  Here in the small 
survey office the field troops’ work was collated and checked before it was sent to the Regiment 
on Cyprus.  When the K668 field work 
was finished the squadron moved by LST 
Empire Grebe II to Aden disembarking on 
the 13th of March 1963. 

19 Squadron suffered a number of attacks 
during its stay in Oman.  In the summer 
of 1959 1 Troop came under sniper fire 
and lost a vehicle to a mine and as a result 
its Land Rovers were armour plated.  On 
the 4th of November the same year the 
troop’s water truck was blown up by a 
mine injuring Sapper Robertson the driver 
and in February 1961 Sapper MacDougall 
was killed and Sapper Williams the driver 
injured when their Land Rover struck a 
mine.  2 Troop came under sniper fire 
whilst in the Aden Protectorate before moving to Oman where it lost a 3-ton truck near Ibri to a 
mine in 1961 with three passengers slightly injured and in another incident in the May it lost another 
vehicle. 

Life after EOKA 

Once the EOKA ceasefire was confirmed life took a far pleasanter turn as travel restrictions were 
lifted and the level of security and guarding was reduced and married personnel joined the guard 
roster.  After the high pressure work resulting from Cypriot independence and the creation of the 
SBAs technical tasking returned to the normal level.  Map production tasks included 1:100,000 
series of Muscat and Oman and the Aden Protectorate based on 19 Squadron’s field work as well as 
production of 1:10,000 sheets of Aden itself and revision of town plans of Cyprus and Libya. 

1 Troop’s water truck mined near Ibri.

The mined Land Rover in which Sapper MacDougall was killed.
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89 Field Survey Squadron in Kenya was disbanded on the 1st of September 1959 and those with 
residual overseas service remaining were posted to the Regiment at either Zyyi or in Oman.  Late 
1959 saw the start of a series of improvements, many on a self-help basis, made to Zyyi Camp 
including rearranging the reproduction accommodation and the construction of a new photographic 
studio so that the production pipeline was more efficient.  A year later in December 1960 concrete 
bases were laid and early the next year Twynham huts replaced the tented accommodation.

In the summer of 1961 there was another urgent operational tasking thrust upon the Regiment.  
Kuwait had recently gained its independence and on the 25th of June 1961 Iraq’s leader Qasim 
announced that Kuwait would be incorporated into Iraq.  The military threat was very real and on 
the 30th of June Kuwait asked for military assistance from Britain which was immediately provided 
under Operation Vantage and within days there was a brigade in Kuwait.  To support this rapid 
deployment the Regiment immediately went onto full 24–hour shift work revising and printing four 
sheets of Kuwait town plans and three sheets of series K664 1:100,000 mapping.  19 Squadron as 
the only permanent British army unit on Bahrain was tasked to set up a transit camp at Muharraq 
airport for the troops staging through en route to the Kuwaiti desert. 

During off duty time there was now the entire island to safely explore and such activities as caving 
joined the usual sports.  Beirut and the Holy Land became popular leave destinations and several 
soldiers spent their holiday time working on an Israeli kibbutz. Soldiering at Zyyi Camp was now 
a wonderful experience for the young men, none of whom would have travelled very far from their 
home towns until they joined up.

The Military Survey Run Down on Cyprus

The 1957 Defence White Paper signalled dramatic changes for the Armed Forces including the 
ending of National Service, the reduction of the army to 165,000, the restructuring of command 
systems and a greater reliance on technology.  All of this was to be achieved by 1962.

As a result of the White Paper the Middle East Command was reduced and divided into two smaller 
commands which in turn impacted on the extensive Middle East Survey Service that then had 27 
Military Survey officer posts.  The first unit to go was 1 RASLS which was disbanded  on the 1st 
of August 1959, in May 1960 47 GHQ Survey Squadron was renamed 47 HQ Survey Squadron 

reflecting the change in status of the headquarters and on 
the 18th of August 1960 22 and 32 Squadrons were merged 
to form 22 Map Production Squadron.  In 1961 Middle East 
Command was renamed Near East Command and British 
Forces Arabian Peninsula assumed the title Middle East 
Land Forces and became the more prominent command and 
2 Army Field Survey Depot was moved to Aden to join the 
larger command.

From 1959 onwards departing numbers of soldiers from 42 
Regiment always exceeded the number of new arrivals with 
43 leaving during the last quarter of that year but there were 
only 9 replacements.  The last National Serviceman to leave 
the Regiment was a clerk, Sapper AN Reid, who was serving 
with 2 Troop of 19 Squadron in Bahrain and returned to the 
UK on the 30th of October 1962.

The new ‘all regular army’ needed to offer an attractive 
career for all who joined and to encourage the volunteer 
soldiers to commit to a full 22 year career.  One initiative 
was the introduction of technician level training and Military 
Survey commenced training at this level at the Army 
Apprentice College at Chepstow in four new trades in 1960 
with unit establishments amended to cater for their arrival.

This run down of forces in the Near East led to the decision 
that 42 Survey Engineer Regiment was to move to the UK in 
mid-1963 and that 47 Squadron was to be disbanded at the 

same time but 1 Air Survey Liaison Section, which would include a small field survey capability, 
would be formed to provide not only the air photograph acquisition role but also act as the Military 
Survey presence on the island.

19 Squadron say farewell to Alistair Reid, the last 
National Serviceman in the Gulf and the Regiment.
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19 Squadron in Aden

The squadron was accommodated in the recently built Falaise Camp at Little Aden, about twenty 
miles from Aden and the port itself, with two single storey buildings for offices and two storey 
accommodation blocks. Married personnel lived in quarters about three miles from the camp.

The early Sixties saw an increase in the importance of Aden and its Protectorate and at Nasser’s 
instigation the internal security situation continued to worsen and by 1963 the need for improved 
mapping was recognised and work on a new 1:100,000 series, K669, commenced.  By chance new 
technology, the tellurometer electronic distance measuring device, had arrived and revolutionised 
field surveying making the production of ground control technically easier although the terrain 
and hostile situation still presented serious challenges.  Hence, immediately after arriving in Aden 
training was given on the new equipment and in June 1 Troop commenced tellurometer traverses 
in the extreme west of the Protectorate, work that would continue eastwards for several years until 
the Oman border was reached.  2 Troop with a Royal Marine escort deployed westwards on the 1st 
of September to Ras Ara tasked to 
produce height control by altimetry 
and annotate the air photography, 
a task that was also to progress 
eastwards until the entire country 
had been covered.  Just over two 
weeks later a survey party from 2 
Troop came under fire from dissident 
tribesmen, an event that was to 
reoccur for surveyors in Aden over 
the next few years.

Farewell to Cyprus and Aden

In early 1963 work started on 
preparing to move the Regiment to 
the UK.  As soon as all mapping 
tasks were completed the technical 
equipment was dismantled and 
packed for transit although it decided 
to scrap the well-worn presses and 
issue reconditioned ones in the 
United Kingdom.  The advance party 
left Zyyi in May and the main party, 
much depleted as numbers had been run down for some time, flew from Nicosia between the 28th 
and 30th of June.  The families living in Limassol gathered at various pickup points around the town 
and were taken by coach to a hotel in Nicosia where they stayed for several days before flying on 
an RAF Britannia from Nicosia to RAF Hendon and then straight on disembarkation leave. 

19 Squadron were to be replaced in Aden by 13 Field Survey Squadron, a very different organisation 
to the topographic unit in that in addition to its two field troops it had a map production troop with 
a small drawing office, Multiplex Mark 2 plotting machines and a full printing capability mounted 
in the Thorneycroft trailers thus bringing map production and printing capability to the Middle East 
Command.  The squadron commenced preparations to move to the UK in early November and 13 
arrived in Falaise Camp in January 1964 and took on  those 19 Squadron maen who had residual 
overseas service.  On the 28th of January the last two members of 19 Topographic Squadron flew 
out of RAF Khormaksar thus ending 22 years of overseas service and quasi independence.

The rundown of the Military Survey Service in Cyprus was then complete and all that was left of 
the Survey presence was based at Episkopi and comprised only a Deputy Assistant Director, a small 
map store to support the island’s needs and the newly established 1 Air Survey Liaison Section. For 
the first time since the Second World War the majority of military surveyors were no longer based 
overseas.

This article is an abridged version of material created for the ‘Story of Military Survey’ project.

The dismantled presses being crated.
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UK Geospatial Research and Development

Introduction

James Prain is a principal scientist with the UK Ministry of Defence’s research organisation, 
Defence Science and Technology Laboratory (Dstl), which has the mission to maximise the impact 
of science and technology for UK defence and security.  He joined Dstl in 2009, having spent 30 
years in the Army, most of which as a Geographic Officer, and then four years in industry.  Overall, 
this amounts to 33 years in defence geographic information business.

Today’s business is embraced by the generic title Geospatial Intelligence or GEOINT1  and needless 
to say, is still vital to the success of all military operations as “everything happens somewhere”.  
The role of the Foundation GEOINT2  producer agencies is to provide Assured Information (AI).  
However these agencies face many opportunities and challenges as they move from delivering 
products in paper or as digital files to delivering products as online web services.  To assess these 
opportunities and to address these challenges, MOD commissions Research and Development 
(R&D) which is undertaken by Government, Industry and Academia; and in collaboration with 
allies.

Context

The GEOINT community operates 
within the broader Defence 
Intelligence Community (IC) 
though it supports the whole of 
Defence.  The overall context is 
shown in Figure 1.   The IC has a 
defined vision known as the Single 
Intelligence Environment (SIE) 
which has a number of supporting 
pillars including the Single GEOINT 
Battlespace (SGB).  These set out 
how the Intelligence and GEOINT 
businesses will operate in the next 
5 to 10 years and will be based on 
an enterprise delivering services 
including web based ones.  The 
SIE and the SGB are supported 
by the enabling activities of the 

Spatial Data Infrastructure (SDI), which provides Governance processes to support the 
interoperability of spatial data across all Defence capabilities.  The realisation of the SIE 
and SGB is through equipment led projects including:

• Defence Geospatial Services (DGS) capability which will provide the single point of 
presence on the MOD’s communications network for Foundation GEOINT; 

• the Allied System for GEOINT (ASG) which will upgrade the core production capabilities 
within the Joint Force Intelligence Group (JFIG) at Feltham and Wyton; and

• the Imagery Exploitation Programme (IEP) which will host imagery collected from a range 
of tactical manned and unmanned reconnaissance aircraft in a common repository with 
common exploitation tools.  

By James Prain, Dstl. 

Fig 1. Context for Dstl’s research effort.

1 Geospatial Intelligence (GEOINT) is the spatially and temporally referenced intelligence derived from the exploitation 
and analysis of imagery intelligence and geospatial information to establish patterns or to aggregate and extract additional 
intelligence.

2 Geospatial Information (GEOINF) (also termed ‘Foundation GEOINT).  Facts about the Earth referenced by 
geographical position and arranged in a coherent structure. It describes the physical environment and includes data from 
the aeronautical, geographic, hydrographical, oceanographic and meteorological disciplines.
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This realisation is also being achieved through other initiatives including new ways of working, 
different brigading of capabilities and common training elements. 

Given these three systems are heavily based in Information Technology (IT) which develops at 
great pace ie. Moore’s Law, acquisition is being spread over several increments.  This allows 
for the introduction of new requirements and new solution options and is one of the exploitation 
mechanisms for turning the outputs of the underpinning research programmes into operational 
capabilities.  

Research Projects

There are a number of research projects that underpin the realisation of the SIE and the SGB.  These 
include:

• Foundation GEOINT

o Advanced Geospatial Information and Intelligence Services (AGIS) which will be 
covered in a little more detail below.

o Meteorological Information and Intelligence Processing (Met2IP) which is looking 
at weather forecast modelling for Defence applications, predicted weather effects for 
sensors and targets, and uncertainty of weather effects for Defence. 

o Advanced Imagery Processing (AIP) which is investigating geo-registration for 
different types of imagery, change detection, assisted detection, tracking, recognition 
and identification of targets and features and high resolution surface modelling.

• Adversary Futures which is investigating threat networks, counter threat finance and 
countering violent extremism and the future issues that might impact on intelligence and 
wider defence.

• Data Analytics covering tools and techniques for deriving information and intelligence 
from data covering entity extraction, spatial & temporal analysis and sense making.

• Large Scale Data Processing and Open Source which is investigating ‘big data’ processing 
techniques against intelligence data sets and examining the utility and exploitation of open 
sources in response to intelligence questions and within legal constraints. 

Challenges

There are many challenges facing the Geospatial community; this paper focuses on a selective few 
that relate to some of the research described below.   In the near term, one of the challenges is the 
combining of formal information, such as that acquired from authoritative sources, and informal 
open-source information, such as that acquired from the web including that which has been crowd 
sourced.  This is necessary in order to provide completeness of content for the end user.  Another 
is delivering an enterprise solution over fixed and mobile military communications infrastructure 
operating multi-domain security.  This is more challenging than operating over domestic broadband 
as many readers will appreciate.  

In the longer term if producer agencies cannot provide agile, responsive services, customers will go 
elsewhere, using drones, imagery and cloud computing to create their own products and/or using 
open source mapping.  All this undermines the whole premise of providing AI.

These challenges could also be seen as opportunities for MOD, but,  more worryingly, they also 
offer opportunities to potential adversaries who are not as constrained by security and assurance 
matters and are prepared to accept that innocent people at adversely affected by their actions.

Stakeholders

In respect to conducting research it is essential to understand the customer and users who have 
different levels of geospatial understanding, skills and needs.  The main categories are: producer 
agencies known as Specialist Geospatial Centres (SGCs), deployed Geo staff, and end users of 
GEOINT (planners, decision makers and operators).  In addition there are policy makers, capability 
planners and acquisition staff.  Collectively, these are referred to as stakeholders.   Overall, the 
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success of R&D is dependent on good stakeholder engagement which helps to ensure relevant 
science being exploited into operational capability.

Advanced Geospatial Information and Intelligence Services (AGIS) Research Project

Each year the requirements for GEOINT related research are refreshed following discussions with 
the stakeholders, as part of a defence wide process.  These are then satisfied through a range of 
delivery mechanisms such as the AGIS project.

The aim of AGIS is to develop science, methods and techniques to underpin and improve the 
handling and understanding of Foundation GEOINT.  The project supports rapid prototyping, 
transition and deployment of relevant and useful tools, techniques, services and advice into the 
MOD.  Phase 1 started in December 2011.  The project, now in Phase 3, ends in March 20163.  
Whilst Dstl provides oversight, having drafted the original Statement of Requirement, the project 
is being delivered by the GeoCore Consortium led by Envitia with partners: Helyx, QinetiQ and 
University of Nottingham.  This illustrates the reality that some 60% of the MOD’s research 
programme is delivered by partners from industry and academia; the remaining 40% is undertaken 
by Government scientists.  AGIS funding is running at about £1m per year.

The project is being delivered as a series of tasks with outputs ranging from demonstrations to 
presentations and reports.  AGIS has a Governance Board with representation from across the 
stakeholder community which reviews progress and adjusts priorities dependent on the progress 
and perceived benefits of the various research tasks.

I shall now focus on three of these tasks:

• Extraction of Information from Open Source Imagery

• Visualising Uncertainty

• Understanding the Human Domain

 
Collectively, the AGIS outputs will enable analysts to discover, access and collaborate with others 
within the enterprise thus becoming better educated in the value of intelligence which in turn helps 
decision makers. 

Open Source Imagery

Relating back to one of the 
challenges for the MOD, how 
do Defence analysts exploit 
open sources both legally 
and without compromising 
operational security?  The 
aim of this Exploiting Open 
Source (OS) Imagery task 
is to assist the GEOINT 
analyst in harvesting 
appropriate information to 
complement his/her official 
sources.  Random searching 
of the internet may be fine 
for the amateur at home but 
it is not the appropriate way 
for agencies to operate; they 
need tools and processes.

This task has been given 
added relevance with the 
recent paper ‘Warfare in the Information Age’ by Commander of Joint Forces Command in which 
he foresees the intelligence capability being built around Open Source managed by Big  Data 
analytics and augmented by secret intelligence.  

3 As this project is still running at the time of writing, it is intended to highlight the key outputs at the 
DSA Seminar in 2016.

Fig 2. This illustrates how imagery can be presented in a carousel and geo-located 
to enable improved analysis and how image matching software can identify images 
that are likely to have similar content.
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The key activities have been the development of a tool to make it easier to search multiple open 
source sites for imagery to complement official sources (see Figure 2).  The tool also supports 
assisted geo-tagging4 and image matching.  This tool has been demonstrated in conjunction with 
Joint Force Command’s OS Capability Concept Demonstrator.  The enduring output has been a 
defined set of requirements for providing these functions as a service which it is anticipated will be 
taken forward in future increments of the MOD’s over-arching OS exploitation capability.

The benefits of this task will be that the functionality that has been demonstrated will help Geo 
analysts harvest relevant OS data in an efficient manner.   Furthermore the Geo Analyst will have 
access to searching and matching tools to help make best use of a multitude of relevant images.  The 
MOD and its Geo Analysts will also become more aware of the legal aspects of using such sources; 
many of the most popular sites have terms and conditions relating to usage.

Visualising Uncertainty

Another of the challenges is how to integrate formal information ie. taken from trusted sources, and 
informal information ie. taken from unauthenticated sources.  There is also the need to integrate 
quantitative information ie. alignment of a road, and qualitative information ie. likely trafficability 
of a road due to flooding.    In order to able to help the decision maker and the war fighter, the Geo 
specialists need to provide a complete picture of the battlespace, with the appropriate indication to 
the user of what is fact and where 
there is uncertainty.  Failure by 
the producers to create a complete 
product will force the user to 
resort to alternative sources but 
without the assessment expertise 
the producer agencies have.  

This task has developed an 
Uncertainty Framework which 
looks at the error chain associated 
with data and provides a systematic 
way of assessing the associated 
uncertainty.  This builds on the 
practices established by the SGCs 
and IC over many years and on 
recent academic research.  The task 
has also reviewed the extensive 
research into data visualisation and 
has assessed the most appropriate 
symbols for military operations 
(see Figure 3).  Though by no 
means prescriptive, this exercise 
has narrowed down the more acceptable candidate symbols.  Then to gauge the options of the 
produce and user communities, GeoCore conducted an on-line trial based on a subset of suitable 
symbols.

The benefits for this Visualising Uncertainty work will be that maps will be more complete with 
information from formal or official sources being complemented by informal sources as well as 
assessments.  When informal information is used it will have been assessed by Geo experts and 
will have been annotated with the appropriate symbology to indicate the degree of uncertainly.   
Finally, a reduced range of possible symbology will have been identified to minimise confusion 
for the user.

Understanding the Human Domain

The Understanding the Human Domain (HD) work stems for the lessons learned from recent 
operations in Afghanistan and the realisation that UK Armed Forces need to understand the local 
population.  The surveyor records the physical details of the radio mast whilst the cultural advisor 
wants to know what is being broadcast.  Similarly, the mapper will plot irrigation infrastructure but 
the cultural advisor wants to know who owns the sluice gate and hence controls the water supply.

The main elements of this task have been the development of a business model that brings 
geographers and socio-cultural advisers closer together.  One community looks at this from 

Fig 3.  This illustrates some of the ways in which to depict uncertainty.  The issue 
is which is most suitable for military operations

4 Geo-tagging is the attachment of geospatial coordinates to images.
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the macro perspective –‘Human Geography’, the other from the micro perspective – ’ ‘Human 
Terrain’5.  The development of a single taxonomy helps to define the scope of the topics reflecting 
the interest of both the Human Geography and Human Terrain communities.

One aspect of this task that links to the 
Visualising Uncertainty Task discussed earlier 
is the assessment of possible visualisations to 
represent human attributes such as ethnicity, 
language and loyalty.  These do not normally 
have definitive edges and hence should not be 
depicted on maps as solid lines representing 
hard or fixed boundaries.

The task has also enabled the development 
of both an Information Management and 
Information Exchange (IM/IX) concept and 
a proof of concept demonstrator dash-board 
cum product toolbox with default templates 
for portrayal with themes including:  ethnicity, 
language and water ownership.

The key benefit of this work has been the 
linking of two communities:  Human Geography and Human Terrain which has been manifest by 
the establishment of a HD Community of Interest (COI).  This has been running for about three 
years and has brought together interested parties from across MOD.  The catalyst for the COI has 
been the agreed taxonomy developed by GeoCore. 

Other Tasks 

The AGIS project has also been investigating a number of other topics: 

• The project has been conducting some future gazing, drawing on the expertise of the 
University of Nottingham to seek to identify which disruptive GEOINT technologies, or 
combinations of technologies, could have a significant impact on the way MOD might 
do its business in the future.  They are also considering the impact for our potential 
adversaries.

• GeoGore has been looking at two themes linked to Location Based Services.  The first is 
an assessment of GEOINT related applications that could be delivered onto a warfighter’s 
hand held device.  The second is an assessment of dissemination of GEOINT products over 
the constrained bandwidth that deployed forces use.

• MOD Doctrine anticipates that UK Forces will increasingly conduct operations in urban 
areas.  This work seeks to prepare the Land Geo community for the inevitable demand 
for more 3D urban data.  The project team has therefore been looking at new collection 
technologies, new data standards such as CityGML and BIM6, and new strategies to handle 
the potentially vast amount of data collected.  In parallel, other research projects have 
been looking at the proliferation of human and vehicle mounted cameras.  These will also 
generate a vast amount of video which can now be used to construct 3D models.  The 
challenge for the UK MOD is how to manage all this data.  

  
Enterprise functions

A SIE and SGB essentially describe an enterprise – a collection of interconnected systems providing 
a coherent set of services.   A number of enterprise issues have been identified including: portrayal 

5 One of the key organisations involved in Human Terrain activities is the newly formed 77 Brigade which, ironically, has 
just moved into Denison Barracks at Hermitage to occupy the real estate vacated by 42 Engineer Regiment when it moved 
to RAF Wyton. 

6 CityGML (City Geospatial Markup Language), BIM (Building Information Management).

Fig 4.  The Human Domain encompasses Human 
Geography and Human Terrain.
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management, data conflation7 data and service quality, data and service synchronisation and spatial 
data access control.  These topics will support MOD’s future Spatial Data Infrastructure which acts 
the technical underpinning to the SGB. GeoCore is assessing what these concepts mean for the 
GEOINT community across all aspects of capability development.  

Summary

The GEOINT community has a defined vision in terms of the SIE and SGB and has funded 
programmes to deliver the contributing systems that together will deliver the overall enterprise.  
There is a rich programme of research, including the AGIS project, to inform the various 
increments of these contributing systems.  The success of the research programme depends on 
good engagement with stakeholders who will be responsible for the transition of good science into 
operational capability.

Editor’s note.  James Prain will deliver a presentation on the AGIS project at the DSA’s Seminar 
in June 2016. 

7 Data conflation relates to automatically merging data sets when the specific attributes may not agree eg. a road 
alignment from two sources may differ.
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UTC Aerospace Systems 

Background

The primary aim of Intelligence, Surveillance and Reconnaissance (ISR) operations is to provide 
military and, where appropriate, civilian commanders with high-fidelity intelligence to enable 
timely and efficient decision making.  Effective ISR operations are a key enabling capability in 
the armoury of intelligence specialists seeking to secure national borders and meet the continued 
challenge of fighting evermore elusive terrorists or insurgent groups.  Built by UTC Aerospace 
Systems (UTAS) based in Westford, Massachusetts, USA, the DB-110 Reconnaissance System is at 
the forefront of this essential mission.  Employing cutting edge technology, and with a proven track 
record on operations, the DB-110 system has developed an enviable world-wide reputation with 
air forces and defence intelligence specialists that is second to none.  That said, the DB-110 pod’s 
technology also has wider commercial applications in providing unique wide area surveillance 
in near-real-time which the company continues to explore.  The DB-110 system is complex but 
provides an end-to-end ISR system with mission planning, the airborne pod followed by processing 
and exploitation capabilities, all underpinned by training and support to customers.

Development History

In service with the Royal Air Force since the early 2000s, the DB-110 pod is a digital, real-time, 
tactical reconnaissance system which captures extremely high quality images by day or night using 
Electro-Optical and Infra-Red (EO/IR) systems contained within a single sensor.  The airborne 
system incorporates a dual-band day and night imaging sensor, with digital-data storage and a 
real-time data link all located within a single pod.  Regardless of the host aircraft type, the DB-110 
provides combat-proven imaging capability over long, medium and short ranges as well at nadir.  

Pre-planned points of interest 
can be imaged in both the EO 
and IR bands simultaneously, 
and the data transmitted to 
image analysts on the ground 
or viewed in-cockpit on the 
aircraft’s Multi-function-
displays (MFDs).  This 
allows the pilot to view 
each objective in real-time 
enabling him to verify 
target coverage and re-task 
the system to image on an 
opportunity basis either 
to add detail to planned 
targets or cover other tasks 
in response to the changing 
tactical scenario.

The system was developed during the late 1990s in response to what the company saw as an 
emerging market for users switching between traditional wet-film cameras to digital EO/IR sensors 
with imagery data-linked in real-time.  Pivotal amongst the technological challenges faced, was the 
need to design a camera of the right size, performance and shape to sit under a range of tactical 
platforms.  However, what was key from the crew’s perspective is  the DB-110’s large stand-off 
which allows covert (and passive) imaging of targets and enhances survivability of the host aircraft.  
During this critical design phase, the UK (the first DB-110 customer) approached the Company 
seeking a digital tactical reconnaissance system for its Tornado GR4 aircraft.  Consequently, in 1997, 
the Company was successful in this completion resulting in the UK’s ‘Reconnaissance Airborne 
Pod for TORnado’ or ‘RAPTOR’ system.  The RAPTOR system utilised a second generation 
DB-110 sensor; the first being purely a demonstration prototype.  As a result of outstanding co-
operation between the RAF and the Company, RAPTOR first deployed in support of operations in 
Iraq in 2002 and has been used continually on operations ever since seeing service in Afghanistan, 
Libya and Africa.  RAF officials have described RAPTOR’s operation whilst on deployments as 
providing a quantum leap in reconnaissance and surveillance capability for the Tornado Force and 

The DB-110 Tactical Reconnaissance System
By Andy Jeffrey - Business Development Manager

DB-110 Imagery of Long Beach, California @ 75nm from 40,000 feet.
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the intelligence it has provided 
has undoubtedly given coalition 
commanders the ‘edge’ over 
their adversaries.

This second generation 
system was also selected by 
Japan in 2002 for use in the 
maritime surveillance role, 
following which the Company 
was approached by Poland in 
2003 seeking a reconnaissance 
capability for their F-16 Block52 
aircraft.  Poland’s selection 
proved pivotal for the system’s 
development and the Company 
sought to upgrade the sensor 
in the pod to a 3rd generation.  
Somewhat smaller and lighter 
than the RAF’s RAPTOR pod, the 3rd generation pod has proved hugely successful with 11 
international customers.  The majority of these customers operate the DB-110 system on their F-16s 

but the same sensor has been adapted to operate on F-15s, business jets and 
the unmanned MQ-9 Reaper.

To summarise, the 3 generations of the DB-110 systems from a technical 
perspective have developed as follows:

First Generation

Designed for long-range imaging only incorporating a long focal 
length, high resolution, dual-band imaging system with a Visible 
and Near Infra-Red (VNIR) 110 inch Narrow Field of View (NFOV) 
and a Mid-Wave Infra-Red (MWIR) 55 inch NFOV sensor sharing 

a common aperture.  The NFOV optical sensor is the backbone of the 3rd generation 
system.

Second Generation

This added a Wide Field of View (WFOV), VNIR and IR sensor to the NFOV sensor 
to create the world’s first multiple FOV long-range imaging sensor in production.

Third Generation

A Super Wide Field of View (SWFOV) low-altitude over-flight MWIR sensor was 
added in the same volume which complemented the 2nd generation making 5 sensors 
in total.

Description

The 3rd generation is fundamentally the same camera in terms of size, weight and power as it’s 
predecessor, apart from the new features which enhanced its operational capability.  The intention 
was to produce a pod that would fulfil all the different reconnaissance mission requirements of an air 
force in a single pod.  Because the 3rd Generation pod  was designed to fit on the relatively small F-
16, it is compact and therefore compatible with many legacy fast jets types such as the F-4 Phantom, 
Mirage and Tornado through to the latest generation of F-15, F-16, F-18 and Eurofighter.

Until recently, most air forces used tactical fast jets as the platform to carry the pod but, with a 
view to widening customer options, the system was successfully demonstrated on the unmanned 
MQ-9 Reaper in 2013.  In addition, several customers have requested the system be adapted for 
commercial business aircraft use which is another exciting prospect diverging from the system’s 
fast jet heritage and allows on-board exploitation of the imagery.  Indeed, the determining factor 
ultimately in terms of platform integration is whether the airborne platform can handle the pod’s 
size weight and power requirements.  Today, the sensor is truly platform agnostic meaning the 
sensor can be placed inside relatively modest business jets or mounted externally in a customised 
fairing or in a smaller lighter pod under a MALE UAV or transport aircraft.

 

Tornado GR4 and RAPTOR Pod.

DB-110 3rd Generation 
System on Polish F-16.
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Technical Considerations

The UTAS 3rd generation system is the only one in the 
world providing users with a high performance airborne 
reconnaissance capability comprising 3 FOVs within a 
single compact sensor.  The 3 FOVs are:

• A long 110 inch focal length Very Narrow Infra-
Red (VNIR FOV) channel and complementary 55 
inch focal length Mid-Wave Infra-Red (MWIR) 
NFOV channel.

• A 16 inch focal length VNIR Wide Field of View 
(WFOV) channel and complimentary 14 inch focal length MWIR WFOV channel and,

• A 2.5 inch focal length MWIR Super Wide Field of View (SWFOV) channel.

In terms of sensor range and altitude, the NFOV, VNIR and MWIR sensors are typically used 
at altitudes between 20,000 and 50,000 feet for long-range stand-off missions where aircraft 
survivability is paramount.  As long as weather conditions are good, imaging quality captured by 
the NFOV is high anywhere between 10 and 70 miles.  With a sensor capable of imaging wide areas 
in a single swathe, the system uses multiple swathes to cover larger targets.  Therefore, with each 

reconnaissance task the DB-110 is 
capable of imaging a very wide area 
of ground or maritime coverage.  An 
example is shown below:

For imaging close to the aircraft’s 
track to include large area coverage or 
high-altitude overflight, the WFOV, 
VNIR and MWIR sensors will be used 
normally at altitudes between 5,000 
and 20,000 feet and at ranges between 
2 and 30 miles.  The SWFOV comes 
into its own during low cloud or 
overcast weather conditions or when 
the mission requires lower altitude 
flight below 5,000 feet.

Mission Planning

As with all aircraft missions, prior to a reconnaissance sortie, intelligence staff and aircrew work 
together to determine the precise areas to be imaged during the flight to satisfy the commander’s 

intelligence requirements.  Once this information is 

DB-110 Light Weight Pod on MQ-9 Reaper UAV.

Example of Coverage from Single Pass with DB-110.

IR Imagery @ 60nm an 40,000 feet. Example of Nadir Imagery from 12,000 feet.
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determined, it is uploaded to the pod and the aircraft planning system and the crew complete their 
flight plan to image the targets to the desired resolution.  Aircrew then fly the planned route and, on 
arrival at a reconnaissance target, the pod will automatically configure itself and image the planned 
area to the required resolution.  This imagery, and supporting data, is then recorded on the Solid 
State Recorder (SSR) ready for transmission to the imagery exploitation ground station via the data-
link or for bulk transfer to the ground station after the aircraft has landed.  Also, whilst flying the 
pre-planned mission, if the pilot or image analysts see another area they want to investigate, then 
the mission can be updated in the air.  This new target will then be added to the aircraft’s mission 
accordingly to image the area to the desired resolution as if it were a pre-planned task.  In a similar 
manner to a pre-planned task, the aircraft will data link this new target to the ground station where 
the analysts can provide near-real-time intelligence.  In the business jet applications, some of the 
analysts man workstations on-board the aircraft and are able to screen the imagery and either exploit 
is straight away on-board or transmit it on to the ground station for analysis.  Either way a timely 
intelligence report is created for each target as directed by its priority to the commander.  The 
advantage this capability brings cannot be understated making decision making a faster process and 
the stand-off minimising risk to aircrew.

Imagery Exploitation Ground Station Options

Having selected the DB-110 system, customers must then select which ground exploitation 
equipment they require to enable their imagery analysts and intelligence officers to exploit the 
images and associated meta-data in a timely manner to provide effective intelligence.  The ground 
segment is tailored by the customer’s requirements to provide ISR to fit within their concept of 
operations (CONOPs) for the system.  Air Forces may have one or more main operating bases 
(MOB) with tactical jets flying DB-110 missions where a fixed ground exploitation facility is 
most appropriate.  Other countries, who focus on more expeditionary  operations, may choose 
transportable or mobile truck mounted ground stations that can be forward deployed alongside the 
aircraft.  Regardless of the type chosen, each ground station offers the same exploitation capability 
and Intelligence Reference Library (IRL) with the ability to down-link imagery in real-time through 
the data-link.  Indeed, such is the proliferation of systems that collect ISR, the Company ground 
stations can now handle data from other sensors (such as FMV, SAR and GMTI) as well as DB-110 
imagery.  Customers can mix and match these types of ground segment and the decision on how they 
are configured is dictated by the country’s ISR CONOPs and where DB-110 fits in with their overall 
mix of sensors and communications infrastructure.  Customers will normally opt for a DB-110 

system comprising of 
4-8 pods and between 
1 and 3 ground stations 
together with datalink 
capability.

Image Collection 
and Analysis

With all of the imagery 
exploitation systems 
offered with DB-110, 
an effective Human 
Machine Interface 
(HMI) is critical and 
UTAS’s Simplifying 
Complex Information 
(SCi) software has been 
recently upgraded .  

This update is highly intuitive and, as well as improving multiple source intelligence exploitation, 
it simplifies and speeds up the process of training analysts-a vital part of ensuring continuity of 
operations.  An example of this is the expansion to the system’s capability to accept FMV in support 
of the Royal Navy whilst on deployed operations.  In this case, and as demonstration of the system’s 
flexibility, the solution was lap-top based to fit within the confines of a naval vessel.  

Multiple IRLs can be hosted across the customer’s communications infrastructure to allow for 
the rapid and seamless sharing of data and intelligence products across the network either within 
the host nation or globally.  Based on NATO standards e.g. STANAG 4559 and the Coalition 
Shared Database (CSD), the IRLs also ensure that interoperability with Coalition partners can be 
achieved as evident in the recent Enterprise Challenge 2015 exercise where UTC’s IRL enabled 
interoperability with US and Canadian systems together with a range of NATO applications.  

Example of Mobile Ground Station.
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 A Vison to the Future

Since its conception, the DB-110’s continuous use on operations is testament to the capability and 
flexibility of the system as a whole.  The end-to-end system and support have played a vital role in 
gaining the advantage over many adversaries in the battle for ISR supremacy.  Having been born 
of the United States SYERS programme it is fitting that the 4th generation of pod currently under 
development will be a multi-spectral capability.  The new system, designated MS-110, will have 
roughly the same volume and weight as its predecessor but the optics will allow imaging in several 
visible and infra-red bands simultaneously.  Once exploited, the multi-spectral imagery will allow 
stepped change in the level of intelligence produced over the same wide areas as the dual band 
sensor.

As well as becoming the baseline for new customers, the MS-110 provides an upgrade path for 
existing 3rd generation systems.  Looking closer to home, with the RAF’s Tornados due to leave 
service before 2020, there is a need to replace the RAPTOR’s unique Tactical Reconnaissance 
capability.  Initial studies show that the MS-110 sensor and the associated communications and 
avionics could be repackaged into a pod of the same dimensions as the centre-line fuel tank of the 
Typhoon aircraft.  Consequently, the Company is now looking at CONOPs of how such a system 
would be integrated into the RAF’s intelligence networks is supporting a complimentary fleet of 
Typhoon and F-35 aircraft.

In a move to complement their optic-based sensors, UTAS in collaboration with Selex-ES, are 
working on producing a radar version of the system based on the F-16 pod.  Named TacSAR, in 
simple terms the DB-110 sensor will be replaced with a multi-mode actively scanned electronic 
array (AESA), which will be capable of numerous missions in all weathers.  Key missions will 
focus on wide area surveillance over land with ground moving target indicator (GMTI) and maritime 
surveillance through to extremely high resolution synthetic aperture radar (SAR) imaging in spot or 
strip modes.  Whilst the TacSAR sensor is new, the system as a whole retains a good deal of DB-110 
support infrastructure to maximise commonality of equipment, training and supportability.

Andrew.jeffrey@utas.utc.com

Image Reference Library Interface.
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SpAC Project

No 1 AIDU (Aeronautical Information Documents Unit) produces the 1:500,000 Low Flying 
Charts (LFC) and 1:250,000 M5219-A series charts and supporting documents for the UK Defence 
Aviation fraternity.  These charts are primarily used by Fast Jet Squadrons and helicopter fleets.  The 
charts and supporting documents are used in the planning and flying stages of flight and are deemed 
as critical to flight safety in terms of their continued production, portrayal and accuracy.

The Low Flying Chart and M5219-A series has been produced and maintained by air cartographers 
at No 1 AIDU using a bespoke software system since 1984.  The software used is Laserscan 
Interactive Editing Suite (LITES) and runs on a VMS operating system.  This system at its inception 
was very cutting edge; however fast forward almost 30 years and the system was clearly outdated 
and in desperate need of a refresh. 

The need for a new production system was identified in February 2012 and No1 AIDU’s Capability 
& Development team was tasked with sourcing a replacement production system.  Outside vendors 
were initially considered, however it was deemed more appropriate and more cost effective to 
produce a system in-house at No 1 AIDU utilising the cartographic skills and subject matter experts 
of its Capability & Development team.

Initial research by the Capability & Development team looked at how other government agencies 
produce their cartographic charts.  Visits to the Defence Geographic Centre (DGC), Ordnance 
Survey (OSGB) and consultation with the National Geospatial Intelligence Agency (NGA) in 
the USA confirmed that a Geographic Information System (GIS) software package produced by 
Environmental Sciences Research Institute (ESRI) is the current choice of software for producing 
database driven cartographic charts.  The fact that both DGC and OSGB provide data to No 1 AIDU 
that is portrayed on both LFC & M5219-A charts and is compatible with ESRI’s GIS software 
helped in reaching a decision. 

LFC & M5219-A charts are primarily made up of Aeronautical Information (AI) supplied by AIDU, 
obstruction data supplied by DGC and topographical data supplied by OSGB.  The vision at the 
centre of the whole development project was to collect the data provided by the three agencies and 
host it in an open standards Oracle 11g spatial database.  Once in a central geodatabase this data can 
be used to create the LFC and M5219-A charts via the ESRI GIS software charting system.

AIDU and DGC data is  transferred into the Oracle 11g database every twenty eight days as per the 
Aeronautical Information Regulation and Control (AIRAC) cycle.  OSGB is i transferred  into the 
database on an annual basis.

Using ESRI GIS software, in particular ArcMap and ArcCatalog, and a combination of python 
scripting (Python is a widely used general-purpose, high-level programming language.  Its design 
philosophy emphasizes code readability, and its syntax allows programmers to express concepts in 
fewer lines of code than would be possible in languages such as C++ or Java.  The language provides 
constructs intended to enable clear programs on both a small and large scale) and ModelBuilder 
(Model Builder is a graphical tool for designing, simulating and analysing Mathematical models 
consisting of a system of ordinary differential equations) an automated chart production system 
has been developed by the Capability & Development team.  It works by updating the central 
geodatabase every 28 days with any additions, modifications or deletions of the data within it.  The 
database is linked to the graphical portrayal of the chart; therefore as the database is updated, the 
graphical portrayal is automatically updated.  Air cartographers will then have the ability to move 
any textual data within the graphic for clarity and aesthetic purposes.  Once the air cartographer 
work is completed the data is exported from the central database and converted into TIFF format for 
lithographic paper printing and digital Arc Standard Raster Product (ASRP) for Advanced Mission 
Planning Aid (AMPA) squadrons and “In Cockpit” Display systems.

The new automated GIS system developed by No1 AIDU’s Capability & Development team 
replaced the aging LITES system in February 2014.  The LFC series was first to be rolled out 
followed by the M5219-A series in December 20 14.  An AI layer is now being exported from the 
spatial database which is overlaid on top of a topographic base layer for UK Hydrographic Office’s 
Tactical Pilotage Charts (Maritime).  There is also a very real possibility of sharing data held within 
the spatial database with other military and government agencies and the wider GIS community.
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ArcCatalog – Geography View

ArcCatalog – Table View

ModelBuilder – Automated Process

Python Script

ArcMap – M5219-A Chart

ArcMap – M5219-A Chart

ArcMap – Label Expression

ArcMap – Symbol Selector
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The "Waterloo Map"

On June 9th 2015, the Royal Engineers Museum opened a new display centred on one object: 
the “Waterloo Map”.  This article is not intended to be specifically about the map, which 
deserves a much fuller examination of it in the historical context, but more about the display, 
preservation and the technology to preserve and display the map.

The new display includes a bespoke case for the Waterloo Map that has switchable ‘smart glass”.  
The technically correct name of this technology is Suspended Particle Devices (SPD) electro-
optic glass"’.  This blocks harmful UV, visible and some infra-red light when the map is not being 
viewed and becomes clear when a visitor is present.  The Gallery also includes a new touch screen 
interactive map; this provides an unique view into the events of the day, the lead up to the battle, as 
well as a chance to explore the map in detail.

Why is it important to preserve and display the map?  The map is a very significant artifact to 
the Royal Engineers, as it is their major contribution to the Battle of Waterloo, and also it has 
significance due to its apparent use by the Duke of Wellington and his Quartermaster General, 
William De Lancey, who carried it upon his person during the battle.

Many readers of Ranger have some basic knowledge regarding the map and the simple understanding 
is that it was created by Royal Engineers and used by the Duke of Wellington when deciding where 
to fight the battle of Waterloo.  It shows a large area of Belgium, covering the routes that Napoleon 
could have taken to reach Brussels (included is the road through Waterloo village).  It still bears the 
pencil mark apparently left by the Duke, to indicate where he wanted his army to be positioned.  It 
was carried onto the field of battle and finally in 1921 the Map, after being in private hands, came 
to the RE Museum as a gift. 

The above summary does not do the Map or the history of the Map justice.  It does not explain 
why the Royal Engineers were in the area in 1814 and 1815, what they were doing and whether the 

By Chris Nash

The Royal Engineers Museum and the preservation 
and Display of the “Waterloo Map”.
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“Waterloo Map” was a key document and what other maps and geographic information may have 
been available to Wellington and potentially there were a number of maps available. 

Colonel Charles Hamilton Smith (Smet) DAQMG reconnoitered and provided sketches of the 
military frontier of Belgium from Namur on the Meuse to Peruwels near Tournay in June 1814 
and he would have used base mapping; probably the mapping produced by Joseph Johann Graf 
von Ferraris (Born 22nd  April 
1726 in Luneville and died 1st 
April 1814 in Vienna) who was 
an Austrian field marshal in the 
Netherlands.  In October 1793 
Ferrari left the army and began 
working on creating accurate 
maps of the Austrian Empire.  He 
led the first topographical survey 
of the Austrian Netherlands.  This 
suggests that the Waterloo Map 
was only one source of mapping 
available to Wellington.

At the end of the Peninsular War 
there were 5 Royal Engineer 
companies in Wellington’s Army, 
one was sent to North America and 
4 to England.  One company went 
with the Netherlands Expedition at 
the end of 1813 and 2 more followed 
in 1814-15.  Therefore at the start 
of the Waterloo Campaign there 
were 3 Royal Engineer Companies 
in Belgium from the 1814 Holland 
Expedition.   8 companies were sent 
as reinforcements, 7 from England 
and one from North America.  In 
essence, the Royal Engineers in 
“Flanders” were engaged in several 
surveys of fortified towns and 
other localities prior to the battle 
of Waterloo under the direction 
of Colonel Carmichael Smyth 
(Commander Royal Engineers the 
Netherlands).  By luck rather than 
design one of these surveys was that 
of the area of the battle of Waterloo 
and the country just to the west of 
the battlefield.

The map is unique, as it is not 
one map, but a combination of 10 
difference pieces with at least four 
different creators.  It is of interest 
to historians of mapping because it 
exhibits different contemporary techniques of field sketching.  
However an alternative source suggests that the map is a 
combination of thirteen different pieces of paper which were 
surveyed separately in the year which preceded the battle.  
The pieces of the map were drawn up by a team of ten 
Royal Engineer Officers, under the command of Lieutenant 
Colonel Carmichael Smyth and Brigade Major Oldfield.  As 
explained their task was to survey areas and fortifications in the 
Netherlands and on the French borderlands.  This task would 
have been a low priority, as Napoleon was still imprisoned on 
Elba.  This explains why much of the work on the map was 
done after Napoleon’s escape from the island in March 1815.

The note explaining the history of the Waterloo Map 
J. Oldfield 31st January 1846.

The Waterloo Map superimposed on 
a map of the area.
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The emphasis of the map is on the wider area, south-west of where the battle was fought.  It has 
been suggested that this is because one of the more vulnerable paved routes from France to Brussels 
would have gone through Halle, which features towards the western side of the map. 

The sections of the map were drawn 
up using different qualities of paper 
and detail.  The part of the map 
that is of the highest quality is the 
area west of Halle, in the north-
west.  This area has a greater level 
of detail, including more detailed 
hill shading and tree lining.  This 
area was revised at the request of 
Wellington by Captain Sperling, in 
May 1815.  The area of poorest 
quality (supposedly completed at the 
last moment) is the area in the centre 
of the north portion of the map. This 
was drawn on inferior brown paper 
and is less detailed. 

Although it is an irregular shape, the 
map’s overall dimensions are 135cm 
x 99cm. The nature of the shape is 

simply due to the fact that the different sketches were not redrawn onto a new rectangular sheet.  
The entire area of the map covers 120 square miles; the scale of the map is approximately 4 inches 
to the mile.  The orientation is due north-south.  The area covered includes: Halle, in the north-
west; Genappe, in the south-east corner; Nivelle, in the 
south centre; and the area where the battle was fought in 
the north-east.  Viewing the map in this latter area, one can 
make out the words ‘La Belle Alliance’, ‘Le Haye Saint’ 
and ‘Chateau Goumont’ (Hougoumont).

At the Battle of Waterloo, the map was carried by 
Wellington’s Quartermaster General, Sir William De 
Lancey.  Unfortunately, De Lancey received a mortal 
wound during the battle.  The map apparently shows 
evidence of this incident; it is said that the area on the top 
part of the map is stained in his blood. 

Preserving the Map

In 1996, the map was moved to Duxford (Imperial War Museum), where it received some 
conservation attention.  It was noted that the map had discoloured unevenly; this can more than 
likely be attributed to the period 1860 – 1910 when the map was lost.   

The conservator found that the map is drawn in iron gall ink, black ink, graphite pencil, grey wash, 
green wash, and red pigment on “10” pieces of paper.  It is backed on paper which in turn has been 
backed on linen.  The map also showed signs of abrasion.  The wrinkles on the map were found to 
be of the time the map was originally assembled.  The map was relined with new acid free paper 
and was returned to its place on display.

Showing the pieces of the map.

Brown Paper Section of the Map.

Conservation 1996 in progress.
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The New Display and Technology

Until recently, the map was located in a dark corner of the Royal Engineer Museum, with little to 
explain its significance.  The reason why the map could only be dimly lit relates to the fact that 
it is incredibly sensitive to light.  The pigments in the inks and pencil markings are particularly 
liable to fade under prolonged exposure to light.  Attempts were made to rectify this, including 
the implementation of a blind.  However, this relied on visitors drawing it back up after use.  After 
heavy use, the blind broke and the map was left exposed to light. Without a solution, the Waterloo 
Map would have to have been taken off display for prolonged periods to lessen the effect of light 
damage.  It being one of the Museum’s star objects; this was not a desirable outcome. 

Current solutions to reduce light damage in museums include:

- Reducing lighting levels which can impair vision or introduce safety concerns.

- Fitting expensive UV filters and blinds on all windows in the museum.

- Rotating works of art on a periodic basis, increasing the risk of accidents.

- Time or proximity triggered lighting which still requires subdued light levels in the off state.

The new display has solved these issues in two ways. The first is that the map has been encased 
within a new conservation standard frame, fronted by electro-optic glass. This changeable glass 
remains completely black, shrouding the map from light, until a visitor triggers a proximity sensor. 
At this point the glass activates and becomes clear, and interior case lighting illuminates the map. 
This measure will drastically reduce the overall time that the map is exposed to light. Even when it 

is exposed, all UV light is blocked and the case lights are low energy 
LEDs which do not give off UV light. The overall exposure of the 
map has been reduced, meaning that the map can be illuminated 
more effectively for short periods whilst it is actually being viewed. 
This has increased visible access 
to map.

Not only does this case control 
environmental conditions; it 
monitors them.  The system 
includes sensors which measure 
light, temperature and humidity.  
The case incorporates a computer 
that takes these readings, stores the 
information and uploads it to the 
internet.  This means that one can 
see how the environmental conditions change in real time, and how 
they have changed over the course of a year, all viewable remotely 
on a computer.  

The second solution was to reinterpret the map’s history in an engaging and modern way.  This has 
been done through the development of a large table top touch screen, located directly in front of 
the map.  This high definition display allows for greater exploration of the map.  This includes the 
ability to zoom into areas of the map, allowing the viewer to see tiny details clearly.  This has been 
achieved through the digitization of the map by the John Rylands Library (Manchester University).  
It also allows visitors to highlight key features such as roads and also allows the visitor to see the 
map superimposed over a Google map of the area.  Other features include an animated blow by 
blow account of the Battle of Waterloo, short videos which tell the story of the map, and a game 
which allows visitors to put together the ten pieces of the Waterloo map against the clock. 

The key technical component in the preservation and the display is the DX-3 Intelligent Conservation 
Frame, which in essence protects the Waterloo Map from light damage at the Royal Engineers 
Museum.  Whist the glass has been generically called “Smart Glass”, the technically correct name 
of this technology is “Suspended Particle Devices (SPD) Electro-optic Glass".

The frame was built as collaboration between the company Domoticware and Armour Systems 
whose expertise in museum showcases stretches back over 35 years.

Domoticware is a product design company dedicated to the green building sector who designs 
smart glass display systems to protect works of art from light damage.  The key to the preservation 

Touch Screen and display with light on.

Touch Screen.
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is that display cases become transparent only when someone is nearby to view the item, allowing 
a truly theatrical presentation of art and luxury items.  At all other times, the display cases become 
completely opaque, ensuring protection from light damage and providing after-hours security. 
Using this approach, museums and private art collectors can ensure compliance with Green 
Building Council recommendations on increased usage of natural light without compromising art 
collections.

The electro-optic glass used blocks light completely when inactivated.  When it is activated, it 
allows about 65% of the light to pass through.  This is triggered by one proximity sensor on the 
front when someone is present to view the work of art.  When no-one is present, the display case 
automatically becomes opaque thus protecting the object from the harmful effects of UV, IR and 
visible light. 

The benefits of the system include: 

- Reduces restoration costs on works of art

-  Reduction in the need for artificial lighting

-  The increased usage of natural light, improving the health and well-being of museum staff 
and visitors

-  Variable level of tint allows instantaneous viewing of all objects on entering museum 
gallery

Real-time management reports to profile light damage and visitor popularity of each work of art is 
part of the capability.

The added technical capabilities also bring benefits to the museum. The DX-3 measures light 
impacting the map and signals an alarm on the DX-3 intranet when light levels exceed internationally-
agreed maximum. Conservation related data (such as temperature, humidity as well as light and 
proximity events) are pushed to a Google Analytics server and can be searched historically to detect 
anomalous events to allow the museum more visibility and control on preserving the map for future 
generations.  The intranet also published an Index of Popularity, based on how many seconds people 
have viewed the map.

The major outcome of this project is that the Waterloo Map will continue to be on display, though 
in a more engaging manner and in a way that will ensure the long term well-being of this object.  

The funding for this project came from many different sources, including AIM (preventative 
conservation grant), Wolfson/Department of Culture Media and Sport, Army Museum Ogilby Trust, 
the Chartered Society of Sapper Surveyors, Friends of the RE Museum and other private donors.  
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The Battle of Waterloo, 18th June 1815

Commanders, conditions and consequences from 
a geological perspective and John Pringle
By Colonel (Ret’d) Ted Rose FInstRE
Honorary Research Fellow in Earth Sciences, Royal Holloway, University of London.

Waterloo is widely acknowledged as one of the great battles of history.  It precipitated the end of a 
war: a long war—conflict had raged intermittently for 23 years, since 1792; a world war—within 
its timeframe conflict affected Europe from Portugal in the west to Moscow in Russia in the east, 
parts of Africa north and south, parts of America North and South, and parts of the Far East; a war 
of unprecedented intensity—the French levée en masse of 1793 had raised a people’s army of over 
a million men.  There was not to be another war on this scale until the Great War of 1939–1945.

Consequently, much has already been written about the battle, most of it by military historians.  To 
help mark the bicentenary by a different perspective, this article (by a Sapper geologist) focuses on 
some geological aspects, and on the only Sapper officer wounded during the action: Captain John 
W. Pringle, who later became distinguished as a geologist.  

Situation

Initially, about 25,000 British and 43,000 allied troops, led by the Duke of Wellington and supported 
by about 150 guns, resisted attack by the French Emperor Napoleon’s army of some 73,000 troops 
with about 250 guns.  (There are various slightly different figures given by different authors.) 
Wellington’s troops were drawn from the United Kingdom (of Great Britain and Ireland), the United 
Kingdom of the Netherlands (Holland and Belgium), and the German states of Hanover, Brunswick, 
and Nassau.  This army, deployed to protect western Belgium, concentrated south from Brussels, 

Belgium’s capital city, to 
block Napoleon’s move north 
from France via Charleroi.  
On 15th June 1815 Napoleon 
moved his army north (Fig. 
1) in an effort to drive the 
British back and into the 
sea, and to defeat coalition 
troops before they could 
gather in full strength.  He 
engaged the Prussian army, 
led by Gebhard von Blücher 
and deployed to protect 
eastern Belgium, at Ligny 
on 16th June, and forced 
it to retreat.  To the west, 
other elements of his army 
engaged Wellington’s army 
at Quatre-Bras, and forced 
it too to retreat.  On Sunday, 
18th June, he encountered 
Wellington’s troops deployed 
across the road to Brussels on 
a low ridge near Mont-Saint-
Jean, some 3 km south of the 
village of Waterloo. Blücher’s 
army of about 50,000 men 
was to arrive later that day, 
as the battle reached a critical 
stage, whilst part of it fought 
a defensive battle to the east, 
at Wavre.Fig 1.
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The commanders

None of the three principal commanders was guided by geological knowledge, although all were to 
experience some geological associations during their overall military careers.

Napoleon had been the first general in history to take geologists as such on a military operation: 
four of them, for the French invasion he led into Egypt in July 1798.  At that time effectively a 
three-star general when only 28 years old, Napoleon had taken a ‘professor’ of geology from the 
School of Mines being developed in Paris, and three of its best graduates as geologists, amongst 
a ‘Commission of Arts and Sciences’ that supported the French expeditionary force.  But their 
purpose was primarily to help him exploit the natural resources of a country then little known.  
Seemingly Napoleon made no use of geologists or of geology then or later to gain advantage on 
a battlefield—and did not do so at Waterloo.  However, it is known that he did make use of a 
topographical map when planning his campaign, and of his ‘topographical’ expert, General Simon 
Bernard, during the course of the battle.

Wellington had become a major-general in India, gaining promotion from the rank of colonel during 
campaigns waged between 1797 and 1805, in the career that was to culminate as a field marshal.  
It was for India that geology was first perceived as a discipline with potential British military 
applications: geology was taught to cadets for commissions in the East India Company’s army at its 
military seminary at Addiscombe, Surrey, from 1819—but thus far too late to influence Wellington.  
Seemingly he had no geological interests, but in appointment as Master-General of the Ordnance 
from 1818 to 1827, he presided over the Board of Ordnance and so both the Royal Artillery and the 
Royal Engineers.  As minor (but geologically significant) items of its business during his command, 
the Board approved funding to John MacCulloch (a lecturer in chemistry at the Royal Military 
Academy Woolwich, and both chemistry and geology at Addiscombe) to continue until 1826 the 
geological surveying in Scotland that he had begun in 1814.  It also founded, in 1826, the Ordnance 
Geological Survey of Ireland—the first national geological survey within the United Kingdom, a 
national survey second only to France in the world as a whole.

Blücher had used a professor of ‘mineralogy’ (i.e. geology), Karl von Raumer, in uniform as a staff 
officer during his campaigns against the forces of Napoleon in 1814—but that was to make effective 
use of Raumer’s knowledge of terrain in the initial campaign area, Silesia (now part of Poland), 
rather than his geological expertise.  Blücher had no geologist as such on his staff at Waterloo.

Battlefield terrain

Topography is a major influence on any battlefield, and Waterloo was no exception.  In choosing 
a defensive position to resist attack by the French, Wellington aligned his troops along a ridge 
south of Mont-Saint-Jean: a low hill rising to over 125 m above sea level within gently undulating 
countryside, in which relief seldom varies by more than a few tens of metres.  This position gave him 
the advantage of relatively high ground, with its visibility over the battlefield, greater artillery range, 
and ease for infantry and 
cavalry of charging down 
slope rather than upslope—
as well as the potential for 
sheltering on the reverse 
slope from direct cannon 
fire.  The French army 
formed on another low 
hill, further to the south, 
symmetrically across the 
road.

Both Wellington and 
Napoleon are known to have 
made use of topographical 
maps of the region to guide 
the deployment of their 
troops.  A map currently 
on display in the Royal 
Engineers Museum at 
Chatham is credited as that 
used by Wellington (Fig. 
2).  It shows the positions 

Fig 2.
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of towns and villages, roads, rivers, major areas of woodland, and most obviously from a distance, 
the relief—indicated by ornament rather than contour lines.

The battlefield area (Fig. 3) is 
shown on that map in relatively little 
detail.  Named localities comprise 
the village of Mont-Saint-Jean, 
the farmhouse of La Haye Sainte 
(which became an outpost stoutly 
defended by the allies), and the 
alehouse of La Belle Alliance (used 
by Napoleon as his headquarters 
before the battle).  These all lie 
along the main road south from 
Brussels.  The Château of Goumont 
(another outpost stoutly defended 
by the allies) lies to the west of 
the road. (The spelling Hougomont 
in wide popular use is based on a 
variant of the name on a different 
contemporary map.)  Undulations 
in the ground are poorly depicted.

Some of the maps published after the 
battle (e.g. that by A.K. Johnston, 
drawn in 1848: Fig. 4) provide a 

clearer indication of where and why Wellington positioned his troops that day.  Most of his troops 
at the start of the action were positioned along or behind the crest of a ridge that carried a track 
ENE towards the town of 
Wavre.  In consequence, 
Napoleon formed his army 
(with headquarters near its 
centre point, at La Belle 
Alliance) on a similar 
ridge to the south.  As 
the battle developed, his 
‘grand battery’ of artillery 
was deployed forward, to 
occupy a lower ridge to 
the front. What none of 
the combatants realized 
at the time was that these 
topographical features 
were controlled by the 
underlying geology.

The pre-Quaternary 
geology of northern 
Belgium in general 
is relatively simple: a 
sequence of near-horizontal 
sands and sandstones of 
Cenozoic (‘Tertiary’) age alternating with generally thicker clays.  These have been eroded by 
river systems, and consequently relicts of some of the younger strata form hills rising above 
the intervening lowlands.  Remnants of a former Quaternary ‘ice age’ sedimentary cover are 
widespread: particularly loess (silt-sized particles originally deposited as a wind-blown dust), and 
alluvial gravels within the major river valleys.

The former battlefield is underlain by near-horizontal sands and sandy clays of early Tertiary 
(Eocene) age.  The latest medium-scale geological map that includes the area (Fig. 5) was published 
by the Belgian Institute of Military Cartography at 1:40,000 in 1893. See Fig. 6, a sketch geological 
cross-section for part of the area, not to scale, for key to strata.  The map shows much of the 
region as floored by strata ascribed to the Mid Eocene ‘Bruxellien’ Stage: sands and some calcified 
sandstones that have been exploited to surface local roads, named from the city of Brussels further 
north.  The road north from Quatre-Bras towards Brussels generally follows relatively high ground, 

Fig 3.

Fig 4.
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formed by strata ascribed 
to the overlying Late 
Eocene ‘Ledien’ Stage: 
a unit again named from 
a Belgian type locality, 
of sands that are grey-
white or yellow in colour, 
with a distinctive fossil 
content.  The high ground 
comprises the less-
eroded region between a 
westward draining river 
system to the west, and 
northeastward draining 
system to the east.  Its 
highest points, notably 
the Mont-Saint-Jean area 
selected by Wellington 
for defence, are capped 
by strata mapped as the 

succeeding Late Eocene ‘Asschien’ Stage: another local name (now obsolete), for sandy clays and 
greenish (‘glauconitic’) sands.  More recent mapping of adjacent areas distinguishes similar but 
lithostratigraphic rather than chronostratigraphic units—
units distinguished by their observed rock characteristics 
rather than their inferred age of deposition.  These are 
successively: the Brussel Formation characterised by coarse 
sands, calcareous in the upper part and siliceous in the 
lower, typically some 20–40 m in thickness; Lede Formation 
of some 10–15 m thickness, characterised by finer sands, 
sandy calcareous banks in the lower part, a pebble bed with 
re-worked elements at the base; and overlying Maldegem 
Formation, whose basal Wemmel Member of grey, glauconitic 
sands increases in clay content towards the top.

The topography of the Waterloo battlefield, which is currently 
well displayed by a cleaned and refurbished model (Fig. 7) 
in the Royal Green Jackets Museum at Winchester, reflects 
this underlying geology.  Moreover, a small sand quarry lay immediately to the east of the north–
south Brussels road, about 100 m north of the farm house at La Haye Sainte that formed the central 

forward outpost of Wellington’s 
defensive line, and this feature 
helped to conceal three companies 
of the British 95th Rifles deployed 
there for the start of the battle.

The weather

Rainfall had been high in the region 
of Waterloo during the night of 
17th/18th June 1815.  Indeed, it had 
been an exceptionally wet spring 
and summer for Europe generally 
that year.  Some authors have 
sought to link this with a geological 
cause: the catastrophic eruption of 
the volcano Tambora, in Indonesia, 
that had taken place early in April 
1815—one of the largest known 

ash-producing eruptions of the last 10,000 years.  However, it was not until the following so-called 
‘year without a summer’ that the eruption’s climatic consequences were to be most widely felt.

According to a British contemporary record, during the night of 17th/18th “the rain fell so hard that 
the oldest soldiers there never saw the like”.  Modern reconstructions for the local weather infer 
that a shallow but active low and associated warm and cold fronts crossed the battle area on the 
16th and 17th.

Fig 5.

Fig 6.

Fig 7.
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Authors such as Victor Hugo (in his novel Les Misérables) have long claimed that had it not rained 
so hard on the night of 17th/18th June, the future of Europe might have been different.  Common 
belief is that to allow the ground to dry out sufficiently for his artillery to deploy effectively,  
Napoleon did not attack until almost mid-day: 11.30 local time.  This delay consequently allowed 
time for the Prussian army to arrive in the late afternoon (about 4.30 p.m.), and the overwhelming 
might of the combined force to ensure a crushing defeat of the French.

‘Going’

A major effect of high rainfall was on the clay-rich soil—to generate mud.  The muddy battlefield 
prevented Napoleon from deploying his superior artillery to best advantage.  He decided to wait 
until the ground had dried before moving his horse-drawn guns into position on the sodden ground, 
to avoid the risk that hooves and heavy wheels would churn the ground into a quagmire and that his 
artillery would become bogged down, unable to deploy with the ease and speed he needed.

Moreover, muddy ground threatened the effectiveness of his artillery in another way: it absorbed 
some of the energy of shot and shell falling upon it.  Iron cannon balls would fail to bounce or to 
fragment to the extent they might on hard, dry ground, and so cause less damage to the troops they 
were intended to destroy or put to flight.  Howitzer shells filled with explosive would detonate with 
less effect.

Mud clogged the boots of the infantry, especially in fields where the crops had been harvested and 
ground ploughed.  A captain of the South Lincolnshire regiment reported “mud through which 
we sank more than ankle deep”.  Horses found the ‘going’ no easier. It has been suggested, in 
consequence, that some cavalry charges probably took place at a canter rather than the gallop of 
popular imagination.

Thus there are cogent arguments that support the idea that weather, particularly that on the night 
preceding the battle, combined with geologically-influenced features of topography and soil 
conditions, were factors in determining the outcome of the battle.  However, they were not the only 
factors: decisions by the commanders on both sides, and the calibre and conduct of their troops, 
were also highly significant—as already well documented in an extensive published literature.

The Sapper officer wounded

The History of the Corps of Royal Engineers lists eleven 
Sapper officers as present on the battlefield: Lieutenant-
Colonel James Carmichael Smyth (the Commander Royal 
Engineers), Captains Sir George Charles Hoste and John 
Alexander, Second Captains Frank Stanway, Alexander 
Thomson and John William Pringle, and Lieutenants 
Marcus Antonius Waters, Francis Bond Head, Francis 
Yarde Gilbert, John Sperling and Andrew Douglas White.  
Of these, Pringle was the only one to be wounded—“in the 
breast” according to the History of the Corps, “slightly” 
and as a lieutenant according to The Times of 22nd June 
1815.  (His promotion to second captain was effected the 
following month, from 21st July 1815, according to the 
Army List.)  No portrait of any kind is known for Pringle, 
but the Royal Engineers Museum at Chatham does display 
(from another officer) a uniform of the kind he would have 
worn at times during his years of service (Fig. 8): the oldest 
uniform in its collection.

John William Pringle (c. 1791–1861), who became known 
as John Watson Pringle after 1836, was a career officer 
in the Corps.  Born a colonel’s son, he was admitted as 
a gentleman-cadet into the Royal Military Academy, 
Woolwich, on 24th March 1807, and duly commissioned as 
a second lieutenant with seniority from 23rd August 1809.  
He served at Chatham from September 1809 until January 
1811, a time that then typically included ‘field instruction’ 
to complement the more general curriculum taught at 
Woolwich. From March 1811 until July 1814 he served in 
the Peninsular War being waged in Portugal and Spain.  His 
initial assignment was to the celebrated fortifications near Fig 8.
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Lisbon known as the ‘Lines of Torres Vedras’, and subsequently to other ‘works’, but from mid 1813 
he served within the British army advancing across Spain and into France.  Hostilities ceased with 
Napoleon’s abdication in April 1814, but he remained on the establishment of the Peninsular army 
until July 1814, being thereafter assigned to an expedition.  Napoleon’s escape from exile on the 
Mediterranean island of Elba at the end of February 1815 brought the prospect of renewed action, 
and Pringle was duly posted to ‘The Netherlands’ in March, as Wellington’s army there gathered 
strength.  His precise duties in Belgium, and the circumstances under which he was wounded, are 
not known.  He duly received the Waterloo Medal, issued in 1816–1817 to every soldier present at 
Ligny, Quatre-Bras or Waterloo itself: the first medal to be issued by the British government to all 
of its soldiers present at an action.

Allied victory at Waterloo soon led to peace, and in consequence to reduction in army manpower 
to a peace-time establishment.  Many officers who had planned a military career found themselves 
free to devote their energies to other pursuits—some of them to geology.  Pringle was affected by 
a warrant to reduce the Corps of Royal Engineers issued on 15th February 1817.  He duly left the 
Netherlands in April 1817, transferred to half-pay in May 1817, and was effectively ‘unemployed’ 
by the army until 1825.  However, between 1817 and 1823 he frequently travelled to or within 
mainland Europe, and seemingly in 1820 received some training in geology at the prestigious 
School of Mines at Freiberg in Saxony.  He was ordered home from Ceylon (modern Sri Lanka) in 
August 1825, for assignment in June 1826 to the trigonometrical survey of Ireland, which had begun 
in 1824 under the direction of Major (later Major-General) Thomas Colby RE, Superintendent 
of the Ordnance Survey of Great Britain.  On 14th November 1826 Colby (promoted lieutenant-
colonel in 1825) appointed Pringle as founding Superintendent of an Ordnance Geological Survey 
of Ireland, to broaden the topographical scope of the Irish survey.

By the summer of 1828 Pringle had one subordinate fully trained in geology, Lieutenant (later 
Major-General) James Ellison Portlock RE (1794–1864), and four partly trained: Lieutenants 
George Francis Bordes, Robert S. Fenwick, William Lancey, and Alexander Watt Robe (all RE).  
As the Survey developed, they had been tasked with producing geological maps for each parish, 

together with cross-sections north–south and east–west across each map area 
to illustrate rock features below the ground surface.  One draft map survives 
(for the parish of Aghanloo, County Londonderry), and two cross-sections.  
But on 1st September 1828 geological work was abruptly terminated, by 
directive of Colonel Sir James Carmichael Smyth, Bt, KCB (Fig. 9). Sir 
James—coincidentally Pringle’s commanding officer at Waterloo—had 
been sent from England in July 1828 by the Master-General of the Ordnance 
(the Marquess of Anglesea, who as Earl of Uxbridge had been deputy to the 
Duke of Wellington at Waterloo) to evaluate the work of Colby’s Survey.  
He directed that all geologist officers should be returned immediately to 
their priority duties: topographical mapping.  However, geological work 
was re-activated from January 1830 by Pringle’s trainee, Portlock, and it 
was Portlock who in 1837 established a geological office within an infantry 
barracks in Belfast that developed into the current Geological Survey of 
Ireland.  Portlock was later to write an influential textbook on geology; in 
1857 to become President of the Geological Society of London; and in that 

role in 1858 to see the Society’s Assistant Secretary (T. Rupert Jones) become the first ‘professor’ of 
geology at the Royal Military College, Sandhurst, and soon the nearby Staff College, Camberley.

Pringle himself retired from the army in 1832, as a captain, on full pay in consequence of the wounds 
and sickness he had endured during earlier military service, and became active in the Geological 
Society of London until he moved to reside in the city of Bath, on marriage in 1847.  He received 
the Military General Service Medal 1793–1814 (with three clasps) in 1848, a medal issued 34 years 
after its last qualifying action, and was subsequently (28th November 1854) promoted to the rank of 
major. He died as a ‘retired major’, of ‘natural decay’, at Bath, on 12th October 1861.

Conclusion

Geology in 1815 was still at too early a stage in its development for its potential military applications 
to have been perceived by the commanders of the three armies at Waterloo.  Geologists were not 
deployed as such in uniform for combat operations in any army until the Great War of 1914–1918, 
a century later.  However, geology did influence the topography of the Waterloo battlefield and, 
with high rainfall, the ‘going’ for infantry, cavalry, and especially artillery—in which Napoleon’s 
army had greatest superiority.  The battle effectively brought relatively long-term peace to Europe, 
and consequently allowed several former military men to devote their energies to pioneering some 

Fig 9.
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significant advances in geology, notably Captain Roderick Impey Murchison of the cavalry, Lieutenant 
William Lonsdale of the infantry—and Captain John W. Pringle of the Royal Engineers.
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Geo People 

Lieutenant Colonel Nicky Bell was commissioned into the Corps of Royal Engineers 
in 1996.  On completion of her officer training, she served as a Troop Commander 
at 39 Engineer Regiment in an air support role, which included a deployment to the 
Falkland Islands.  She completed the Army Survey Course in 2000 and spent her first 
4 years as an RE (Geographic) Officer in Germany; as 2IC 14 Geographic  Squadron, 
including a deployment to Kosovo, working as the Engineer Intelligence and 
Geographic Officer at Brigade level and then at Divisional level in 1 UK (Armoured) 
Division, Herford, Germany.  She deployed with the Division to Iraq during the first 
7 months of Operation TELIC, where she was awarded the QCVS.

As a Major, she served in HQ NI as the Geographic Officer within the J2 Branch; including 
4 months as the Engineer Search lead.  At Sub Unit Command, she commanded 24 Training 
Squadron in Chatham and then joined the UK Defence Intelligence Liaison Team in Washington 
DC, working as a Liaison Officer within the US National Geographic Spatial Intelligence Agency.  
In this role, she coordinated UK engagement with the Marine Corps Intelligence Activity staff and 
Army Geographic Spatial Centre and supported the development of the five eyes partnership for 
Geographic Spatial Intelligence, Analysis and Production.  From North America, she deployed 
to Afghanistan in July 2010, serving with 1 Marine Expeditionary Force as the RC(SW) Chief 
Geographic Officer for 6 months.  This was followed by a Joint Capability ISTAR and Information 
Superiority E2 post within MOD, Whitehall.  

On promotion to Lieutenant Colonel she served in the J3 Operations Division of the Permanent 
Joint Headquarters for 3 years, responsible to the Chief of Joint Operations for Geographic support 
to deployed operations and contingency planning.  This role included Op HERRICK force design, 
Middle East and North Africa contingency planning and support to disaster relief.

From July 2014, she moved into the SO1 People and Policy role within RHQ RE for 12 months, 
responsible for people policy, whole life development strategy and recruiting.  She took command 
of 42 Engineer Regiment (Geographic) at Wyton on 15 June 2015.

She is an active rock climbing and indoor climbing instructor, Chairman of the Royal Engineers 
Mountaineering and Exploration Club and President of Corps Netball.  Lieutenant Colonel Bell is 
married to Torcail, also a serving officer in the Corps of Royal Engineers.

Lieutenant Colonel Nicky Bell RE

The Afghan Lion
A newly completed piece of  Corps/Military 
Survey silver, it was commissioned by the Officers’ 
Mess Hermitage in 2014 to commemorate the 
42 Engineer Regiment (Geographic)’s time in 
Afghanistan.  During this conflict at any one 
time up to 40 soldiers from the Regiment were 
deployed at varied locations from the major 
headquarters to battle groups.  It is based on the 
statue of the lion in Forbury Gardens in Reading 
which commemorates the Berkshire Regiment 
in Afghanistan and its last stand at the Battle of 
Maiwand.  Part of the rationale for the piece is also 
the strong connection between the Regiment and 
Berkshire over 30 years, the lion also being a potent symbol of Afghanistan.  The regimental piece 
was partly funded by the Mess, the Corps of Royal Engineers and the DSA and produced by Hart 
Gold & Silversmiths of Chipping Campden, a member of the Guild of Handicraft.
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Ian Spencer DGC
In October 2015 Ian was appointed as Director of the Defence Geographic Centre and 
Assistant Chief of Staff for Foundation Geospatial Intelligence within the Joint Forces 
Intelligence Group.

Ian Spencer has been a Geospatial Analyst with the UK Ministry of Defence for 25 
years. After graduating from Royal Holloway and Bedford New College (University of 
London) he joined the Mapping and Charting Establishment (RE) as a Graduate Trainee 

in 1990.  His early work focused on product and standards development and he later represented 
the Ministry of Defence in the DGIWG (Defence Geographic Information Working Group), and the 
geospatial standards organisations within NATO, BSI, and ISO.

In 2002 Ian achieved a distinction in the Master of Business Administration programme at the 
Imperial College of Science, Technology and Medicine.  Concurrently he led a multi-disciplinary 
team in the then Defence Geospatial and Imagery Intelligence Agency, providing the agency-wide 
customer engagement in the first part of the PICASSO equipment programme.

Ian joined the Defence Geographic Centre Management Team in 2004 and held a variety of roles 
including leading capability planning, delivery and integration; business and resource management 
and corporate planning; learning & development; information management; and most recently 
geographic research.

Since 2008 Ian has led the development of Human Geography concepts and capability, and 
championed the role of geospatial analysis in the development of wider Defence and Intelligence 
Community (IC) doctrine and procedures.  He chairs the UK Defence Human Domain Community 
of Interest and co-chairs an international Defence Human Geography working group.  He also leads 
the annual international conference on spatial socio-cultural knowledge at the Defence Academy.

Ian is a Chartered Geographer and Fellow of the Royal Geographical Society; a Chartered Manager 
and Member of the Chartered Management Institute; and a member of the British Cartographic 
Society.

Geo People 



         

84

Brigadier Fraser Scott
9 Sept 1919 - 6 July 2015

This one time DSA Chairman and long serving Treasurer has died at 95. 
Always curious and enthusiastic, genial and a raconteur, his engagement with 
development of survey and locating spanned six decades from the 1940s until 
the 1990s.  He served in 1st Survey/94 Locating in every officer rank from 2nd 
Lieutenant to Lieutenant Colonel.  When serving on the FSA/DSA Committee 
he was determined that the Association be proud of the history and relevant to 
the present and future.  He promoted the prizes as one way of putting a focus 
on achievement in civilian, naval and military survey.  His most colourful 
contribution to survey was developing a new survey beacon in the Ministry of 
Supply and it amused him to have had to approve a fluorescent skirt.

He was born on 9th September 1919 in Salisbury's Cathedral Close where his 
father an Instructor in Gunnery (IG), Major WFF Scott MC, and his wife were 
quartered. 

He arrived at Marlborough where he joined the OTC in 1933 and gained a prize in Chemistry, Trollope's 
Barchester Chronicles and full marks in Statics and Dynamics at Higher Certificate.  When, in 1937, he 
moved to Christ Church, Oxford to read chemistry, he continued in the OTC joining the mounted horse 
artillery battery and being commissioned as a Territorial shortly before war broke out, briefly joining 1st 
RHA at Bulford and then 120 Field, one of the new TA regiments with whom he went to Northern Ireland 
in 1940 becoming Regimental Survey Officer.  Then came the Long Survey Course, including flash spotting 
and sound ranging at Larkhill and a posting to 1st Survey then under the command of Copper Matthews with 
Boy Barsdorf as second-in-command - the start of a long association with survey and locating.  When Ernest 
Ramus became adjutant, he was assistant adjutant and they were to stay in touch for many years.  He handed 
over the assistant adjutant job to Eric Rentoul and became a flash spotting troop commander initially in the 
flash spotting battery commanded by Pirie-Gordon and then in a composite battery commanded by Charles 
Cowan.

They were billeted on the Countess of Rosse at Womersley - he helped her in the garden and used his petrol 
ration to take her to Pontefract races; life at Womersley seemed to involve quite a lot of parties including Anne 
Rosse inviting CB Cochran and his players to Sunday lunch and my father finding himself playing charades 
with Beatrice Lillie.

1st Survey were sent an order to go to the Far East and would have been in Singapore when the Japanese 
invaded.  However the order arrived at RHQ too late; the regiment missed the boat (and being Japanese 
POWs) and, instead, were posted to the Middle East.

In August 1942, just before sailing, he proposed to Biddy Williams, daughter of another IG, Major RSA 
Williams and his wife and was accepted.  1st Survey sailed on the Rangitata from Glasgow, via Sierra Leone 
where his father had been stationed, to Durban where he purchased and posted their engagement ring before 
proceeding on the Nieuw Amsterdam and arriving in Egypt in November.  4th Survey had been in the Middle 
East since 1940 and, over New Year, he visited them at El Agheila before 1st Survey went to Tuz Kurmatli, 
Iraq in case the Russians fell and thence to Homs in Syria.

By March 1944, he was in Italy with 154 (Leicestershire Yeomanry) supporting 10th Indian Division.  In 
October 1944 a forward observation officer supporting 1st Battalion Durham Light Infantry in a silent night 
attack without preparatory fire, he was shot through the chest - it was a battle in which each, and every, officer 
with the leading company was a casualty.  His own life was saved by a surgeon, who would become Colonel 
Professor Alphonsus d'Abreu CBE OBE(Mil) DL.

The combination of the bullet and that surgery diverted him into a career in weapons staff. Medically 
downgraded he became a GSO3 in the Weapons Technical Staff Field Forces, AFHQ Caserta, (aka Wheatsheaf), 
the Ministry of Supply's Italian outpost.  The war ended with his being granted a regular commission and 
being a GSO3 based in Trieste where he and Biddy lived after marrying in Poulshot in October 1945 - their 
health was proposed by Major General HW Newcome, first commandant of the School of Artillery, Larkhill. 

In October 1946, he joined the first technical staff course at the Military College of Science, Shrivenham, 
supplemented by practical training at Loughborough Technical College.  In the two year course, he was 
assigned to the weapons group.  He had enjoyed his colleagues in Wheatsheaf and being a TSO laid 
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foundations for life long friendships with fellow TSOs and their families - especially with David Egerton, Alec 
Walkling and Eric Younson.  He and Jock McEwen and their respective wives found a house in Woolstone to 
rent and to share. 

From there, in 1949, he moved to Camberley and the Staff College before joining A5 in the Ministry of 
Supply where they dealt with fire control instruments and where he met Ray Budden and, between them, they 
developed the paralleloscope, the Plotter Fire Control Field Artillery.  He also worked on the Radar Field 
Artillery No.1 Mk.1, on a Decca radar adapted for ground surveillance and issued to 115 Locating Battery.  
He developed the survey beacon and its fluorescent skirt, the seven pen recorder (No.5) for sound ranging, the 
long-necked dial sight, later used on Abbot.  He also worked on meteorological data and on an early computer, 
MOSAIC.

After 9 years away from regimental duties, he spent 1953-1955 in the Canal Zone, in anti-aircraft moving to 
Malta in 1955.

Shortly after that, he was posted to the Army Operational Research Group, West Byfleet, where he examined 
what had happened in the use of artillery in Normandy in August 1944 and, amongst other things, worked on 
war games and kept in touch with counter bombardment and locating - knowing about which led to going back 
to Larkhill to do a locating course and then to commanding 115, 2 Div's independent locating battery based 
in Menden.  One of his roles as the BC was as Divisional Counter Bombardment Officer with an excellent 
relationship with William Stirling, the GOC who had been in 1st Survey.

He was sent back to Shrivenham to do the 4th Nuclear and Technology Course before moving to Celle to 
command the consolidated locating resources of 1 BR Corps and to be Corps Counter Bombardment Officer 
with Jack Bates as CCRA.  Celle was a wonderful station and apart from making good friends locally, he kept 
up with many who had been in 94 - in August 2014, many of those who had been in 94 back in 1960 gave him 
a reunion lunch at the Army & Navy Club.  One wrote: "a kind man who was interested in the wellbeing of 
those he commanded.  This got him into trouble from above for being too “soft” on discipline.  He was easy 
to work with for those who provided the standards he expected. I’ve no doubt he dealt firmly but kindly with 
those who did not come up to scratch."

Life as a weapons GSO1 back in St Christopher House in 1962 might have been a disappointment after being 
a CO but he enjoyed finding situations that were worth examination and illumination, and working on re 
equipping the regiment with new guns and ammunition.  He wrote the papers that got approval for Swingfire, 
FACE, the 175mm M107 and for Rapier.  He used his understanding of ammunition to argue for a tripling of 
the budget.

Then he enjoyed being Assistant Director (Weapons) at the Inspectorate of Armaments then based in the Royal 
Arsenal, Woolwich with outstations at RSAF Enfield and at FN in Herstal, Belgium.  In 1966, he was sent to 
the American Rock Island Arsenal to study project management (by then his son, Adam, had been studying 
surveying under the redoubtable Brigadier Guy Bomford, who retired as Reader in Surveying and Geodesy at 
Oxford that year; Adam was starting his own Gunner service and a fifteen year association with 94 Locating 
encountering many items of kit on which his father had worked).

His next appointment was at RARDE, Fort Halstead, being the military presence in B Division (guns and 
ammunition) and C Division (guided weapons) having imaginative ideas and returning to war games.  His last 
military appointment was as a Brigadier back in St Christopher House as Director of Weapons A, working 
on the then new light gun as well as on new 155mm guns, FH 70 and SP 70 and on the M110 as well as on 
smaller calibre weapons including SA 80.  He restarted the Barmine project and worked on the FOIL free 
flight rocket programme.

Retirement from the Army in 1970 gave him more time to be at home with Biddy in Wonersh but his energy 
and imagination led to the foundation of the Defence Manufacturers' Association and Ring Sights with optical 
genius Ray Budden. Ring Sights went on to develop a variety of weapon sights many still in service and, even 
in his 70s, he would go out in the field down at the School of Infantry during trials.

He served on the local authority as a Liberal Democrat councillor.  He served the Defence Surveyors' 
Association for thirty years as treasurer as well as cooking, arranging flowers that he grew, working on 
and opening his garden under the National Gardens Scheme as well as designing gardening quizzes, doing 
embroidery, including a multitude of church kneelers, local history, supporting the University of Surrey and 
returning to talk at RMCS, Shrivenham. 

He first met Biddy 90 years before she died in 2011.  They were married for 66 years and shared faithful 
membership of successive local churches.  They had three children, six grandchildren and six great 
grandchildren.  He kept a lively interest in the regiment and in technical matters, reading the New Scientist 
from its first publication right up to his death.
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Military Surveyors and 
Their Maps

Their plan of the S.W. end of the Gallipoli Peninsula
showing Turkish defences as existing 25th April 1915.

The Dardanelles Campaign is being widely commemorated in this 100th anniversary year and it 
seems appropriate to include in Ranger a note on two of the surveyors involved in that campaign 
and their jointly produced sketch map.

As is well known the landings on the tip of the Gallipoli peninsula at Cape Helles and at ANZAC 
Cove and the immediate operations on shore were not helped by the inaccurate 1:40,000 scale map 
issued before the landings which remained in use until late July 1915.

Immediately after the landings copies of a new Turkish reconnaissance survey at 1:25,000 scale 
made just before the war began to be found on captured and dead Turks.  These were sent to the 
Survey of Egypt, enlarged slightly to 1:20,000 scale, redrawn with English place and feature names 
and printed in bulk.  Stocks of this series of maps, designated GSGS 4000, were produced just in 
time for the August offensive at Suvla and the diversionary operations in the ANZAC and Cape 
Helles sectors.  The Mediterranean Expeditionary Force was thus provided with a more accurate 
and up to date map only three months after the landings than many of those engaged on the Western 
Front were using in 1915, let alone three months after the outbreak of war.

This little sketch map at 1:9,000 scale map is almost identical in general appearance and especially 
in its 10-metre contouring, to the 1:20,000 scale  “Map of Southern Gallipoli from a Captured 
Turkish Map”, (PRO WO 301/385), and it seems likely this was the source of the detail for the map 
made by Douglas and Nicholas.

The bulk of the work in producing the map probably rested with Commander H.P. Douglas R.N., 
the Mediterranean Expeditionary Force’s hydrographic officer.  Commander Douglas is mentioned 
several times in H.M. Denham's book "Dardanelles - A Midshipman's Diary" from which it appears 
that he was involved in beach surveys from 24 March or earlier and that he frequently went ashore 
to do these. 

He was later to become Hydrographer to the Navy.  His name is familiar to many later surveyors 
who have used his Perspex “Douglas Protractor”.  

The map was “surveyed and drawn” by Commander H.P. Douglas RN and dated 5.5.15.  It was 
reproduced in the base map reproduction facility in the Survey of Egypt under the direction of Sir 
Ernest Dowson, the Surveyor General.  The plan includes a panorama or general view of the South 
West end of the Gallipoli Peninsula before the landing, also surveyed and drawn by Commander 
H.P. Douglas R.N. measuring 34 x 5 centimetres.

The plan, measuring 37 x 32 centimetres to neat lines, is simple with no projection or reference 
system other than a true meridian through Sedd El Bahr Fort.  Heights of hills are shown in metres 
with foot equivalents presumably to allow comparison with the 1:40,000 scale operational map 
whose elevations are in feet.  Contours are at 10 metre intervals and the hills are nicely shaded to 
help show the relief.  The plan clearly shows the relationship between the hills of Ay Tepe, Kourji 
Baba and  Kharab Kala and may have been the first map to do so clearly.  The Turkish defences 
illustrated on this plan include trenches, wire entanglements, the locations of six machine guns, the 
guns in Fort No 1 and the old Sedd El Bahr Fort.  Defences in the vicinity of Cape Tekke (Tekke 
Burnu) were surveyed by Lt T.C.Nicholas the maps officer at GHQ. 

Tressilian C. Nicholas was a brilliant young Cambridge geology graduate who, on graduation, had 
produced a ground-breaking memoir of the geology of the Lleyn peninsula in North Wales.

Hearing that a fellow geologist, a little his senior at Cambridge, had found a job in the War Office 
in the Geographical Section, General Staff , M.O.4, under Colonel Coote Hedley, to be trained as a 
Maps Officer, and that another was required for the Second Army in France, he reported to the War 
Office in January 1915.

By Cdr. H.P. Douglas RN & Lt. T.C. Nicholas
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After a few weeks learning on the job in the Geographical Section, General Staff, he was suddenly 
told to get a uniform in preparation for a posting to the Dardanelles.  He drew a revolver at the 
Tower of London in February and on the 20th March 1915 boarded a special military train at 
Paddington to join the S.S. Arcadian, Hamilton’s Headquarters ship at Portishead.

The Arcadian arrived in Alexandria on 1 April 1915 and he was sent to Cairo to meet T.E. Lawrence 
who was appointed as Liaison Officer to get any maps required at Gallipoli printed by the Survey 
Department of Egypt. 

Nicholas was put in charge of a small Printing Section in the GHQ staffed by civilians and equipped 
with a small lithographic press and a letterpress outfit including Turkish type for printing  orders and 
proclamations in Turkish.  On 31 May it disembarked from the Arcadian and set up in the tented 
camp on Imbros Island.

Nicholas first went ashore a day or two after the landings when he went to “W Beach” and made a 
compass survey of the Turkish defences that existed there.  
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Nicholas went on to serve in Egypt where he worked on the surveys of the Canal Zone maps and 
later, on the Western Front where he earned an MC taking panoramic photos in exposed positions.  
After the war, Nicholas returned to a life in academia at Trinity College, Cambridge.

The map does not show the underwater obstacles off “W Beach” and elsewhere.  This is explained 
by a note on one surviving copy signed by Douglas which reads "Barbed wire entanglements were 
also placed in the shallow water off the beaches but had been removed when sketch was made.

The Douglas/Nicholas map was used as the source for sketch maps illustrating accounts of the 
landings at V and W beaches notably in the Official History of the campaign.  It nicely illustrates 
the conditions described by General Sir Ian Hamilton in his despatch.

“Both of these buildings, as well as No 1 Fort, had been long bombarded by the fleet, and the guns 
of the forts had been put out of action; but their crumbled walls and the ruined outskirts of the 
village afforded cover for riflemen, while from the terraced slopes already described the defenders 
were able to command the open beach, as a stage is overlooked by the balconies of a theatre.  
On the very margin of the beach a strong barbed-wire entanglement, made of heavier metal and 
longer barbs than I have ever seen elsewhere, ran right across from the Old Fort of Sedd el Bahr 
to the foot of the north-western headland.  Two-thirds of the way up the ridge a second and even 
stronger entanglement crossed the amphitheatre, passing in front of the old barrack and ending in 
the outskirts of the village.  

A third transverse entanglement, joining these two, ran up the hill near the eastern end of the beach, 
and almost at right angles to it.  Above the upper entanglement, the ground was scored with the 
enemy’s trenches, in one of which four pom-poms were emplaced, in others were dummy pom-poms 
to draw fire, while the debris of shattered buildings on either flank afforded cover and concealment 
for a number of machine-guns, which brought a cross-fire to bear on the ground already swept by 
fire from the ridge.

W Beach consists of a strip of deep, powdery sand some 350 yards long and from 15 to 40 yards 
wide, situated immediately south of Tekke Burnu, where a small gully running down to the sea 
opens out a break in the cliffs.  On either flank of the beach the ground rises precipitously, but, 
in the centre, a number of small dunes afford a more gradual access to the ridge overlooking the 
sea.  Much time and ingenuity had been employed by the Turks in turning this landing-place into 
a death trap.  Close to the water’s edge a broad wire entanglement extended the whole length 
of the shore and a supplementary barbed network lay concealed under the surface of the sea in 
the shallows.  Land mines and sea mines had been laid.  The high ground overlooking the beach 
was strongly fortified with trenches to which the gully afforded a natural approach.  A number of 
machine-guns also were cunningly tucked away into holes in the cliff so as to be immune from a 
naval bombardment whilst they were converging their fire on the wire entanglements.

The crest of the hill overlooking the beach was in its turn commanded by high ground to the north-
west and south-east and especially by two strong infantry redoubts near point 138.  Both these 
redoubts were protected by wire entanglements about twenty feet broad, and could be approached 
only by a bare glacis-like slope leading up from the high ground above W Beach or from the Cape 
Helles lighthouse.  In addition, another separate entanglement ran down from these two redoubts 
to the edge of the cliff near the lighthouse, making intercommunication between V and W beaches 
impossible until these redoubts had been captured.”

For many years the original of this map used to hang at the top of the ladder down to the Captain’s 
cabin in the old pre-war HMS Endeavour.  Enquiries made to find the original made in 1945 
by K. St. B. Collins resulted in the original being found in the Survey of Egypt where it had 
been inadvertently retained after reproduction.  In July 1945 this original was returned to the 
Hydrographer where it survives to this day.

(UKHO H21614/45).






