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In this edition of Ranger…

As this is the first edition of Ranger that has been produced with me as 

the Editor I now have a much better understanding of how much effort 

is required before the magazine is ready for publication.  Therefore, 

I would like to thank Alan Gordon for all of his efforts during his 11 

years as the Editor – a truly fantastic effort quite rightly recognised 

by the Award of the Ramus Prize to him reported on the next page.  I 

hope that I will be able to continue to provide a service of the same 

standard during my tenure.  Being Chairman was much easier than 

being Editor!

I would like to thank the various organisations and authors who have 

very kindly provided input to me which has enabled me to include 

a variety of articles covering parts of our history, recent events and 

current operational activities.  In particular I would like to thank the 

serving personnel who have contributed articles.  At a time when our 

Armed Forces and their supporting organisations are extremely busy 

on operations, but at the same time having to cope with very difficult 

organisational and budgetary issues, I very much appreciate the time 

and effort they have put into so many of the articles.  These include a 

number of articles covering current operational requirements in areas 

such as Afghanistan and the Falkland Islands, use of digital geospatial 

information in cockpits, career development in the UKHO, and address 

interesting historical subjects such as the battle of the Hürtgen Forest 

in 1944 and how the Haig maps were produced and used.

We have also received outstanding input from other authors, including 

an excellent case study produced by ESRI UK about use of DATAMAN 

and an insight into how surveying was carried out to support tunnelling 

during WW1, along with a variety of historical anecdotal articles 

which allow for very interesting comparisons to show how much our 

specialisation has changed in recent years, but how the basic principals 

of surveying remain much the same.

Finally, I congratulate the Royal School of Military Survey in being 

granted the Freedom of Thatcham at a parade in the town on 20 July.  

There is an article about the parade in this edition.

Peter Walker
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Opinions expressed in Ranger do not necessarily 
reflect those of the DSA or the editor.

DEFENCE SURVEYORS' ASSOCIATION

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:

l A copy of each edition of Ranger magazine, published annually.

l 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.

DSA Ramus Award

Major Alan Gordon receiving the Defence Surveyors’ 

Association Ramus Award for outstanding service 

having completed 11 highly successful years as Editor 

of Ranger Magazine.
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Defence Surveyors' Association

Annual General Meeting and Prize Giving - 30th October 2010

The Annual General Meeting with Peter 

Walker in the chair was held in Salisbury 

at the fascinating Rifles Museum in the 

Cathedral Close.  Prior to the AGM the 

museum curator, Lt Col Michael Cornwell, 

gave a presentation on the history of the 

museum.  The AGM, which also marked the 

occasion of election of the new chairman, 

Nick Rigby, was attended by twenty three 

members. Four prize winners were able to 

attend and receive their awards (citations 

published in Ranger 2010 edition) from the 

president Maj Gen Patrick Fagan:

The Royal School of Military Survey – 

Anthony Borkowski (Boris)

RAF Air Cartography – Sgt Simon Thayre 

RAF

Defence Geographic Centre – Sue Ilsley

The United Kingdom Hydrographic Office – Paul Marks

After the prize giving and an informal but highly enjoyable buffet lunch there was the opportunity to 

tour the museum.  Following lunch Roger Ayers arranged for a tour of the Cathedral which proved 

very popular with members and partners.  All in all this was a very successful venue set in the heart 

of this attractive city.  

Lt Col Michael Cornwell delivers a presentation on the museum.

Boris receives his award 

from the president.

Sue Ilseley receives her award 

from the president.
Paul Marks receives his award 

from the president.

Sgt Simon Thayre receives his award 

from the president.

By Tony Keeley
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Defence Surveyors' Association

Annual General Meeting and Prize Giving - 2nd June 2011

The AGM was held at the REME Museum, Arborfield, by kind permission of the Museum Curator, 

Lt Col Bill Cleasby MBE. 19 members attended and the following members were elected:

Chairman Nick Rigby

Vice Chairman John Knight

Hon Secretary Tony Keeley

Hon Treasurer Roy Wood

Hon Membership Secretary James Prain

Ranger Editor Peter Walker

Website Coordinator John Knight

Events Coordinator Carl Calvert

Elected Members Shaun Jones

 Yo Hodson 

This was followed by the annual award of prizes by the President, Major General Patrick Fagan, all 

prize winners being able to attend except for Jon Garthwaite whose prize was awarded at the DSA 

Seminar on 11 June.  The museum then put on a splendid buffet lunch in the Prince Phillip Hall 

surrounded by a wealth of historic REME vehicles.  The citations of all prize winners are given 

below.

Royal Navy  

Commander Gary Hesling

Commander Gary Hesling Royal Navy commanded HMS Scott, the Royal Navy’s 

Ocean Survey Vessel, between January 2009 and 30 December 2010.  During his 

two years in command he conducted high quality surveys in both the North and 

South Atlantic, including the first ever deployment of HMS Scott to the Antarctic 

Peninsula.

Commander Hesling assumed command of HMS Scott while she was in the 

middle of a prolonged refit in Portsmouth Naval Base on 22nd January 2009.  

At this time the Ship was a shell berthed in a dry dock and the Ship’s Company 

were accommodated ashore.  All ship systems, including the High Resolution 

Multi Beam Sonar System (HRMBSS), were in the hands of contractors.  During 

this refit period Scott was nominated to undertake the Ice Patrol Ship (IPS) role 

for 2009/10 following a flooding incident onboard HMS Endurance.  Scott had 

never undertaken this role before and, until this point, it was never envisaged by 

the Naval Staff that she would do so.  Galvanising the Ship’s Company for the task ahead, with a 

hard deadline of being in the Antarctic Peninsula in only 10 months, Cdr Hesling led his team with 

determination.  The unrelenting process of generation from upkeep, acceptance trials, embarkation 

of new equipment and training for a new mission cumulated in the successful completion of 

Operational Sea Training on schedule in the early autumn.

Scott deployed in October 2009 for the South Atlantic, starting her survey operations as soon as she 

crossed the UK’s continental shelf.  These were the first surveys the ship had undertaken in almost 

two years; however, the team rose to the challenge and produced very high quality data which 

was readily accepted by the United Kingdom Hydrographic Office (UKHO).  Survey operations 

continued all of the way to the Antarctic Peninsular, where Scott had an extremely successful season 

as the UK’s Ice Patrol Ship.  New survey areas around Bransfield Strait and the South Shetland 

and South Orkney Islands were also commenced while the ship was on task in the British Antarctic 

Territories.

Returning to the North Atlantic for the 2010 northern hemisphere summer period, fresh survey 

grounds were opened up throughout the North Atlantic.  The ship’s operating areas were expanded, 

By Tony Keeley
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culminating in an area larger than the United Kingdom being surveyed during the 2010 summer 

deployment.  Again, all survey data produced was of the highest quality and late in 2010, towards the 

end of his time in command of HMS Scott, the ship was awarded the FLEET efficiency trophy for her 

contribution to Maritime Hydrographic, Geographic and Meteorological services. 

Building on the lessons identified during the ship’s first Antarctic deployment, Commander Hesling 

prepared HMS Scott and her Ship’s Company for a second season of operating off the Antarctic 

Peninsula and deployed with the ship on the outward voyage before handing over command on 30th 

December 2010 in Cape Town.  His work paved the way for the ship’s second impressive year in 

Antarctica.  

Royal Engineers (Geographic)  

WO2 (QMSI) Dave Mills RE

Deployed on a multi airfield geodetic survey task to Afghanistan in February 2011, 

WO2 (QMSI) Dave Mills led a significant development in the advancement of 

geodetic surveying procedures and management.  Responsible for training and 

command of the deployment of his 10 man survey team, WO2 (QMSI) Mills 

was initially tasked with conducting geodetic surveys of 2 airfields.  During this 

deployment WO2 (QMSI) Mills conducted at immediate notice a mission critical 

survey task which enabled authorisation of a new strategic air head into Bastion 

Airfield, Helmand Province, Afghanistan.  Additionally WO2 (QMSI) Mills 

developed much needed technical doctrine notes for the conduct of survey tasks 

using the new in-service survey equipment.

The infrastructure of airfields in Afghanistan is currently not to international 

standards.  In order to minimise risk and improve flight safety, NATO has 

determined that there is a need for high precision geodetic surveys of various airfields to International 

Civil Aviation Organization standards.  The UK provides field data collection capability to the ISAF 

Theatre Geospatial Support Group and was tasked to carry out geodetic surveys of Dwyer and Shindand 

airfields in Afghanistan during Feb/Mar 11.   On arrival into theatre on 5 Feb 11, WO2 (QMSI) Mills 

was re-tasked to immediately conduct a re-survey of the new Bastion airfield.  This unplanned activity 

was to be conducted within 4 days and was necessary for the airfield to be authorised safe for the 

commencement of strategic flights direct into Camp Bastion by ISAF contributing nations.

WO2 (QMSI) Mills prioritised survey observations to enable the visiting Federal Aviation Authority 

(FAA) Flight Inspection Team to carry out initial approach calibration checks. This was achieved on 

time by the 9 Feb 11 using the provided coordinates of the Precision Approach Path Indicators (PAPI).  

The remainder of the survey was conducted to fulfil the required specifications once the airfield was 

operational; a provisional customer report detailing the survey and results was produced and issued 

to SATCO, 903 Expeditionary Air Wing on 14 Feb 11.  The successful conduct of this survey task 

in a short time with no prior planning was a significant achievement in its self.  At a higher level the 

completion of this task on time was of international importance, allowing ISAF troop contributing 

nations to fly direct to Bastion, saving time, money, and reducing the threat of rerouting men and 

material through Kandahar.

On the deployment WO2 (QMSI) Mills additionally developed and consolidated best procedures for 

the use of the new in-service Leica geodetic survey equipment, producing concise technical doctrine 

notes for all geodetic survey tasks.  These notes are a significant and long overdue document detailing 

how military surveying should be conducted. These notes will be used for the training of new Position 

Surveyors at the Royal School of Military Survey as well as be a reference for the planning and conduct 

of future survey tasks.

Royal School of Military Survey  

WO Jon Garthwaite RN

Warrant Officer Garthwaite, RN was awarded the Defence Surveyors’ Association prize for his 

outstanding contribution to the development of Technology Based Training (TBT) and e-learning for 

Imagery Intelligence Wing (IMINT Wg) imagery analyst students, which has a greater application for 

Defence Intelligence and Security Centre (DISC). 

He is currently employed as the Training Manager within IMINT Wg and is responsible for providing 

standardisation and quality assurance in the delivery of all training to all IMINT Wg courses and 

provides training delivery input to the development of new courses.  He also instructs core fundamental 

subjects of imagery analysis to military, civilian and international imagery analysts.       
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Warrant Officer Garthwaite has used his personal interest in lifelong learning by undertaking 

a 2-year part-time Diploma in Teaching in the Lifelong Learning Sector (DTLLS)/Certificate 

of Education Course at the University of Bedford.  He identified that elements of his external 

studies could be applied to IMINT Wg.  In his own time he created and developed software 

to deliver instructional packages and applications in the form of TBT at UNCLASSIFIED and 

RESTRICTED levels.  This significantly increased training delivery to IMINT Wg students as well 

as enabling self study.  The greatest impact has been to Reserve personnel who were considerably 

disadvantaged due to constraints of Reserve commitment. Reserve students now conduct TBT 

homework providing parity in training with the United Kingdom Imagery Analysis Course.  The 

TBT ensures that Reserve students are as prepared as their regular colleagues when arriving at 

assigned work areas reducing the requirement for training in the workplace, in a key Defence pinch 

point specialisation.  

Additionally, Warrant Officer Garthwaite has developed further interactive software packages; 

EXERCISE INSIGHT is a student led electronic workbook designed for Defence personnel with 

little or no knowledge of imagery analysis explaining the roles and responsibilities of Defence 

imagery analysts and the application of imagery intelligence in support to operations.  EXERCISE 

OUTREACH uses similar software but for civilian visitors to the Wing, gaining much praise during 

the DISC Learning Day and greatly raising the profile of the Defence Geospatial Community within 

DISC.  EXERCISE MAGMA is a coordinated consolidation exercise providing students with more 

realistic and better managed collection and dissemination processes that would occur in an OTG.  

‘Who Wants to be a Millionaire’ is a consolidation package not only to confirm student understanding 

but a means to have fun and increase student information capture. He has also developed an IMINT 

Wg Visual Learning Environment (VLE) using an unclassified internet application ‘Google Earth’ 

as its medium and a student learning zone.  All his efforts have significantly enhanced and increased 

student learning through interactive methods, reducing training time and resources.  Further, his 

efforts on the VLE have led the Australian military to adopt the package for their imagery analysis 

training. 

Warrant Officer Garthwaite has offered, in his association with ‘Youth Matters’ in Bedford, to 

arrange visits to IMINT Wg by disadvantaged teenagers who are on a programme to develop 

confidence and key skills to assist youngsters into the world of employment.

Royal Air Force Air Cartography  

Flight Lieutenant Steve Dawes 

Flt Lt Steve Dawes has served at the Aeronautical Information Documents Unit 

at RAF Northolt for 2 ½ years, predominantly as the Officer Commanding 

Production Flight, where he has commanded a mixed Service and Civil Service 

flight of 40.  Throughout his tour as manager of the workforce of this complex 

enterprise, producing operationally critical aeronautical charts and documents for 

front line Defence Aviation, he has focussed on driving improvements to both 

the quality of the products and the efficiency of the processes under his control.  

The role is complex and demanding; success requiring strong leadership, incisive 

thinking, application, energy and enthusiasm, all of which have been strongly 

evident throughout Flt Lt Dawes’ tour.  The complexity and breadth of work 

undertaken by his team has meant that only very careful and well coordinated 

change could be successful.  Flt Lt Dawes has achieved success through thorough 

analysis, close coordination and strong leadership.  His initiatives have resulted 

in better practise, gained through the introduction of daily work-place briefings, 

better alignment of shift patterns, cross training of industrial grade staff to achieve cross boundary 

working and, importantly, improved cross departmental appraisal writing and career management.  

As a consequence his former department was handed over to his successor much better positioned to 

address the challenges of personnel and budget cuts, rationalisation and the turbulence of change.

Further to addressing the overall efficiency of his department’s processes, Flt Lt Dawes has shown 

zeal, energy and innovation in the introduction, within his AOR, of an expanded Management 

Information System, which has now been carefully integrated with the AIDU’s Military Outputs 

across the range of its products.  This system, Optimus MIS, has led to greater efficiency, through 

much improved monitoring of production resource usage, staff work rates and production planning 

schedules.  In due course this is expected to migrate more widely across the whole Unit, leading 

to a much more efficient, end-to-end managed enterprise.  The careful integration of the new 

system’s design and its considered introduction, has led to both measurable improvements today 

and forecastable efficiencies in the future.
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Through all of the above endeavour and more, Flt Lt Dawes has been at the forefront of raising 

the Unit’s profile within the Joint Aeronautical and Geospatial Organisation and the wider 

Intelligence Collection Community.  His particular personal role in improving the Unit’s brand 

identity, whether through better graphic design of Unit badges and logos and their use in internal 

and deployed displays, or his briefings to RAF courses and visiting members of the Defence 

Geospatial Community, has positively impacted on the Unit’s standing in the wider sphere, leading 

to a positive improvement in the Geospatial Information brand across Defence.  His hard work and 

energy has gained real traction in all of the above areas and he is to be commended for his overall 

contribution to Defence Geospatial Information’s role in supporting the front line.

Defence Geographic Centre  

Mr Ian Boulter

During the summer of 2010, Mr Boulter led a production team in the successful 

completion of a priority programme of Series U017 Compound Maps as a co-

production activity with the US Marine Corps Intelligence Activity (MCIA). 

This was an unusually large requirement for 189 finished map sheets and 

associated geospatial data to a revised series adopting a US MCIA reference 

system and extraction strategy.  The task, which was required to support an 

operational deployment, commenced planning in Jun 10 and completed to a 

very challenging schedule at the end of Aug 10.

Mr Boulter's role was critical in ensuring the successful outcome and included 

the scheduling of resources, oversight of his team's production activity and 

management of the technical interfaces to other DGC functional areas and 

MCIA.  Additionally, he personally undertook the quality assurance checks 

of all completed sheets to ensure adherence to the new specification and edge 

match consistency (there was a significant sheet overlap area) to provide the assurance needed for 

safe operational use.  Without Mr Boulter's dedicated efforts in managing this programme of work 

it is unlikely that it would have been completed on time to the required quality.

Mr Boulter supported his team of geospatial analysts, overcoming technical obstacles relating to the 

poor performance of the newly installed Product Generation Update (PGU) information technology 

system without impacts to the schedule.  He eventually helped to demonstrate that PGU was capable 

of supporting the efficient production of large numbers of overprinted image maps and delivering 

digital versions in a variety of formats. 

This requirement was US (MCIA) led and was one of the highest priority joint production tasks 

which DGC has been involved with under Op Herrick. MCIA has developed a strong relationship 

with DGC, which has been enhanced by this project, and has resulted in broader benefits to the 

international profile of the UK Defence geospatial community and, in particular, the US/UK 

geospatial relationship. Success can be gauged by the fact that, since this project completed, MCIA 

has requested the finishing of a further 65 sheets which was again led by Mr Boulter and completed 

to schedule in late 2010. A further batch of 125 sheets is planned for Feb 11.

United Kingdom Hydrographic Office  

Awarded jointly to: Mr Jonathan Wheelhouse
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VGIS is the Vanguard Geospatial Information System and is used by RN submarines 

to manage vulnerability during operational patrols.  It plays an important role in 

assisting the submarine command team to assess multiple complex parameters 

when planning a navigation strategy, thus directly supporting patrol effectiveness.  

VGIS has been developed over the last 2 years and utilises GIS functionality to 

manage and display key situational awareness and navigational information to the 

submarine command team.

Jon has worked closely with the customer, and technical partner - dstl, and the 

user community to develop the capability and demonstrate its utility.  He has 

used his extensive knowledge of both GIS and the navigational and situational 

requirements of the operator to guide the customer in the development of the 

product.  Jon worked meticulously to build the required trial data sets, to integrate 

them into a geo database and then to present them in a coherent structure. He 

obtained key input from the user community and ensured the development was 

always in close contact with the customer ensuring that the product continued 

to meet the requirement.  Jon successfully demonstrated a trial VGIS to the 

customer community and secured authority for user trials at sea and within FLEET 

operational command. 

The success of the initial trial was such that Jon was tasked to manage the migration of VGIS to 

a robust and sustainable product that obviates several legacy hardcopy references and provides a 

comprehensive vulnerability management tool.  This has included developing the required quality 

procedures and guiding the customer’s concept of operations development.  VGIS is now deployed 

at sea and Jon continues to increase and develop functionality based on customer feedback.  VGIS 

has filled a capability gap within the RN submarine community in its ability to bring together 

data sets to enable a fused and coherent picture of the environment; Jon’s role at the heart of the 

development of the tool has been integral to that operational success. 

And Ron Streeter

This citation recognises the significant contribution made by Ron Streeter to 

the understanding of the complex interrelationships involved in the encoding 

of Electronic Navigational Charts (ENCs) and their display in Electronic Chart 

Display and Information Systems (ECDIS).  

In an environment where the accepted wisdom was that ENCs and ECDIS 

were type-approved and perfectly safe, Ron Streeter examined accidents in 

which ENCs were involved and ECDIS issues raised by others. Using his long 

marine cartographic and data management experience, Ron thoroughly analysed 

specific cases to bring out underlying shortcomings in international standards and 

encoding practices.  Ron acquired the MARIS ECDIS software to gain a better 

understanding of the user’s experience when using ENCs in ECDIS systems.  He 

set up the system and became proficient in its use with no formal training. 

Ron has a flair for explaining complex issues using graphical presentations which 

help non-specialist users to appreciate the issues involved.  He has produced 

numerous presentations and ECDIS real time demonstrations which have been instrumental in 

changing the approach of UKHO senior management and prompting corrective action.  Resolving 

the issues requires actions by others and Ron has given demonstrations to Maritme and Coastguard 

Agency, International Hydrographic Organisation and International Maritime Organisation staff 

which have prompted follow on action.  

Ron regularly gives demonstrations to RN visitors and to users to impress upon them the need to 

avoid over-reliance on ECDIS systems.  He has been a contributor to UKHO WECDIS training 

documentation intended for use in training establishments. In addition to briefing RN officers, Ron 

is part of the small test team ready to visit RN vessels to test non-ECDIS kit.

In summary Ron’s involvement in bringing out ENC and ECDIS problems has contributed to a 

changed international position regarding ENCs and ECDIS and is part of an awareness campaign 

enabling RN and commercial users to appreciate both the advantages and limitations of digital 

navigation systems. 
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Foundation Degree Graduation 

at Hermitage

30th November 2010

Tuesday 30th November marked a notable occasion when 45 Royal Engineer Geographic 

Technicians were awarded Science Foundation Degrees in Applied Computing (Defence Geographic 

Information) at a Graduation Ceremony at Denison Barracks in Hermitage.  This Foundation Degree 

programme, accredited by Sheffield Hallam University and run by the Royal School of Military 

Survey has now been running for 7 years and is one of a number of such programmes in the British 

Army however the graduation ceremony is the only offsite event sanctioned by the University.  

This ceremony was the culmination of up to 5 years of hard work and study.  To achieve this 

award, students are required to follow an initial eleven month course, three years experience in an 

operational unit, and a further nine months’ study at the School.  The Foundation Degree is designed 

to integrate academic and work-based learning through collaboration between employers and the 

training deliverers.  All this training is designed to give the Geographic Technicians the vital skills 

they need when they deploy on operations, the key to the success of the programme being the strong 

partnership between the Royal School of Military Survey and Sheffield Hallam University.  27 

graduands attended the ceremony, a good turn out as 7 are currently on operations in Afghanistan 

and others posted abroad.

In spite of the severe weather in the north most of those 

attending made the ceremony on time though some 

cut it fine, being robed up within minutes of the start 

of the ceremony.  Professor Phillip Jones, the Vice 

Chancellor of Sheffield Hallam University, officiated 

with Air Marshal Christopher Nickols, the Chief of 

Defence Intelligence, being the senior military VIP.  The 

Engineer in Chief (Army) was represented by the former 

Commander from Hermitage, Col John Kedar. Staff and 

students were suitably attired in academic dress making 

it an exceptionally colourful occasion. 

After presentation of degrees a number of prizes were 

awarded.  The Vice Chancellor presented the Sheffield 

Hallam Prize for 2009 to Cpl Damien Reed. The 2010 

prize winner, LCpl Paul Muir, was not present; being 

on operations in Afghanistan at the time.  Col Kedar 

presented the REA prizes for Level 5 courses 5 to 9 to 

LCpls Ireland, Leitch, Thompson, Brown and Booth. 

The Principal, John Knight, opens the proceedings.

Cpl Damien Reed receives his degree and the 

2009 University Prize from the Vice Chancellor.

By Tony Keeley



         

12

Finally Group Captain Forshaw, Chief of Staff DISC, 

presented the James Walke prizes awarded jointly to 

LCpl Ireland and Cpl Leitch for 2009 and to LCpl 

Steven Green for 2010. The Terry Straeter prizes 

(2009 - LCpl Christopher Toynbee, and 2010 -  LCpl 

Ross Colwell)  will be awarded in the future on LCpl 

Colwell’s return from Afghanistan.  The Worshipful 

Company of Scientific Instrument Makers prize for 

2009 had already been awarded to LCpl Damian Reed 

in February 2010 and the 2010 prize winner, LCpl 

Paul Muir, will receive his award at the Worshipful 

Company dinner at their hall in April this year.   

Cpl Kellysue Leitch gave a vote of thanks on behalf of 

the graduates and prize winners and following formal 

photographs all staff,  graduates and families had the 

opportunity to meet together at a formal reception 

and buffet lunch,  the former being kindly funded 

by the Royal Engineers Association Military Survey 

(Geographic Branch). 

It was quite apparent that the graduates realised the importance of the event but as always it 

is probably the parents and family who were most impressed by their sons’ and daughters’ 

achievements.  What is in no doubt is that the Foundation Degree, as well as being an excellent 

tool for delivery of geographic training, is a very considerable aid in the recruiting and retention 

processes.  However the achievement of the Foundation Degree is just the start as in January 2011 

27 former students enrolled with Sheffield Hallam University to continue their studies leading to a 

Bachelor of Science Degree albeit over an extended period of up to 5 years, recognising that much 

of their time will be spent on operations.  We wish all the graduates well on this occasion and in 

their future studies.

Cpl Kellysue Leitch with the Vice Chancellor.

The CO of the Regiment sharing the celebration with three of the graduates.
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No.1 M Sc in Geospatial Intelligence Course

By Captains Dave Campey RE and TJ Kelley Can Engr

It was way, way back on a sunny, Monday morning in July 2009 that the inaugural MSc in Geospatial 

Intelligence (GEOINT) convened at the Royal School of Military Survey.  Five young and thrusting 

RE UK Officers (Captains Sharp, Mangan, Harris, Griffiths and Earl) and two wily old RE (LE) 

sages (Captains McGrath and Campey) were joined by their multinational counterparts.  Captains 

Faircloth and Noel from the United States and Captain Kelley and Lieutenant Cheung from Canada 

had bagged the traditionally available slots, with Lieutenant Colonel Sarker from Bangladesh and 

Capt Boukharouba from Algeria making up the international ‘Baker’s Dozen’.  One could not have 

asked for a more diverse and captive audience for the Principal to give his Opening Address.

Nominated as Course Senior, unfortunately due to age and not good looks, Captain Campey 

delegated responsibilities early in order to share the burden of daily tasks which subsequently 

enabled all to concentrate primarily on their academic studies.  With a Course Quartermaster, 

Academic Spokesperson, Fitness Guru, and a Social Representative nominated, we embarked on 

what would prove to be a demanding yet fascinating 14-month intellectual journey.  

The academic content of the course consisted of eight core subjects.  Of these, Statistical Techniques; 

Geospatial Reference Systems; Spatial Analysis and Imagery Exploitation; Spatial Data Presentation 

and Geospatial Information Systems Management fell neatly within the traditional compass of 

academic geospatial intelligence study.  The remaining two modules, Intelligence and International 

Security and Defence Geospatial Requirements, one could argue had complementary but differing 

perspectives on the integration of geospatial intelligence into defence.  
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Intelligence and International Security looked from a social sciences perspective at the role of 

intelligence at the level of grand strategy.  It addressed issues like intelligence ethics and the 

relationships among intelligence, government and citizenry.  Whilst removed from the key aspects 

of geospatial intelligence, this module was successful in framing the context of intelligence in 

general and was of practical value in that it illuminated the pressures that bear on senior intelligence 

directors, who also control GEOINT.  Defence Geospatial Requirements, gave a bottom-up view, 

examining the day to day challenges when providing geospatial support to defence, and explained 

how the capability is delivered, highlighting the processes for improving and augmenting it.

It was however not ‘all work and no play’.  The course enjoyed several theme nights including 

Oktoberfest, Bob The Builder, Algerian, Bangladeshi, American and Halloween parties.  This 

social interaction and team bonding was essential throughout and culminated in a sightseeing trip 

to London (although we didn’t get much further than the Sherlock Holmes pub!).  

On the sporting front too the 

course’s ‘Gladiators’ gained 

success throughout the 

year at swimming, squash, 

orienteering, triathlon, judo, 

hockey, rugby, snooker and 

motor sports (Nurburgring)!  

The sporting calendar was 

however climaxed with a 

‘voluntary’ dip in the Solent 

where six members of the 

course1, ably assisted by 

other course members in the 

guise of support staff, swam 

from the Isle of Wight to the 

UK mainland.

Yet back to our reason for 

being which was to ‘live 

for academia’.  Once the 

taught phase, a series 

of examinations and the 

confirmatory Group Project had been completed it was time for students to focus on their individual 

research projects at the MSc thesis level.  Each 15,000 word paper, the product of fourteen weeks 

of individual effort, hoped to further in some small way, the world’s body of understanding of some 

aspect of GEOINT. Notable topics from the selection of theses were an investigation showing the 

ability to use the eight-band WorldView2 satellite imagery to precisely distinguish underwater 

bathymetry; an investigation of the feasibility of providing near-real time, fully automated 

generalisation over the Internet, and a usability study characterising the advantages of 2D, 3D 

extruded and 3D LIDAR images for tactical tasks.  It is at this juncture that the author would like 

to point out that the Royal School of Military Survey constantly seeks new questions of academic 

relevance to pursue as potential thesis topics, and asks readers to contact Major (Retd) Tony Keeley 

should they have any prospective projects for the summer of 2012.

In addition to the minor prizes given to the most outstanding performance in each of the taught 

modules were the coveted top student award (Cranfield Prize (GI)) and the prize for top Royal 

Engineer student from the cohort of seven UK Officers (Worshipful Company of Scientific 

Instrument Makers Prize).  These were presented to Capt TJ Kelley Canadian Engineers, after 

excelling in all disciplines, and to Capt Lizzie Earl RE respectively.  Capt TJ Kelley also won 

the Simpson Leica Prize after being nominated as the “person most likely to make a significant 

contribution to his profession”, with Capt Dave Campey proving a popular choice amongst staff 

and fellow students collecting the Hamilton Prize for his personality, character and contribution to 

the course.

After waiting almost a year to formally graduate, four members of the course attended the Graduation 

Ceremony at the Defence Academy, Shrivenham on 22 July 2011.  In the presence of HRH The 

Princess Royal and representing those members that could not make the event, Major Harris and 

The Magnificent Seven pose after swimming The Solent.

 1 
and Maj Alan Easingwood (slab) 
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Oktoberfest 2009 – yet another social event for the course.

Representing No1 GEOINT Course the proud Graduates seem “well-chuffed” with their Masters.

In summary, the academic content of this demanding course was tailored to provide a robust 

overview of all geospatial intelligence tasks along with the tools required to manage the provision 

of that support in the context of the broader defence situation.  Similar to a Master’s of Business 

Administration, the graduates of this newly designed and refined course leverage their experience 

in the context of group and individual learning to maximise their ability to organise geospatial 

resources, human, technical and otherwise, to the solution of practical problems faced by the 

military today.

Captains Sharp, McGrath and Campey were presented their academic scrolls by the Chancellor of 

Cranfield University, Baroness Young of Old Scone.  The RSMS was represented by its Principal 

John Knight, Major Tony Keeley and Stephen Robinson, and all parties enjoyed a celebratory glass 

of champagne and photo shoot after the event.  The four course members then changed from their 

academic robes and enjoyed a well deserved pub lunch and a catch-up.
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The Worshipful Company of Scientific 

Instrument Makers

Annual Awards Dinner - 19th April 2011

The Royal School of Military Survey was once more the recipient of the Livery 

Company’s hospitality at their hall in London.  The Livery Company is affiliated 

to the Corps of Royal Engineers and historically this link has been managed by the Royal School 

of Military Survey.  The Company has endowed two prizes to the Corps, the best Royal Engineer 

officer on the Army Survey Course and to the best Royal Engineer soldier Geographic Technician 

on the Class 1 Course.  The Army Survey Course prize for 2010 was awarded to Captain Liz 

Chestnut RE who completed 95 ASC last September and the Geographic Technician prize was 

awarded to LCpl Paul Muir RE who completed his Class 1 course in March 2009.  Liz was not able 

to be present to accept her award, Maj Tish Gauci, herself a former prize winner, accepting on her 

behalf.  The Training Coordinator, Major (Retd) Tony Keeley also attended.  The citations for the 

prize winners are given below.  As always the hospitality of the Livery Company was superb. 

Captain Liz Chestnutt RE

Capt Liz Chestnutt was commissioned into the Royal 

Engineers in 2004 joining 32 Engineer Regiment just prior to 

deployment to the Iraqi deserts to take post as the Armoured 

Troop Commander in 31 Armoured Engineer Squadron for 

Op TELIC 7. Exercises in Canada, Germany and Poland 

followed before a posting to Battlefield Engineering Wing as 

a Minewarfare Instructor and tutor to junior officers.

After a move to Squadron Operations 

Officer with 30 Armoured Engineer 

Squadron  including major exercises 

in Canada attached to 3 YORKS Battle 

Group and then UK with 1 R ANGLIAN 

Battle Group she was subsequently posted 

to the Royal School of Military Survey at 

Hermitage to attend No 95 Army Survey 

Course (No 1 MSc in Geospatial Intelligence) for which she won the Worshipful 

Company of Scientific Instrument Makers’ Prize as the best Royal Engineer 

officer on the course. 

She was educated at Wallington High School, Surrey, Loughborough University 

achieving a First Class Bachelors degree in Sport & Exercises Sciences.  She 

was married shortly before Christmas and now lives with her husband Jonathan 

in Oxfordshire and enjoys coaching and competing in swimming & triathlon. Capt Chestnut is 

currently serving as the adjutant of 42 Engineer Regiment (Geographic) at Hermitage – lots more 

time for swimming –particularly outdoor!       

LCpl Paul Muir

LCpl Paul Muir joined the Royal Engineers in 2004 where 

he attended the Combat Engineer Course in 3 Regt RSME 

and then intended to attend the Design Draughtsmen Course.  

Upon subsequent successful completion of the assessment for 

this course he became aware of opportunity for a career as a 

Geographic Technician and jumped at the chance, completing 

his Geographic Data Technician Class 2 course in 2007 

finishing as top student.

He was then given his first posting to the Special Support 

Team (SST), 16 Geographic Support Squadron to be part of 

the government’s emergency response to Incidents involving 

Nuclear Material across the UK by supporting the Nuclear 

Captain Liz  Chestnut at work!.

Major Tish Gauci accepts Capt Liz Chestnut’s 

award from the Master.

LCpl Paul Muir receives his award from the Master.

By Tony Keeley
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Emergency Response Organisation.  During his time with the SST he was able to attend the All 

Arms Physical Training Instructor course.  By the time he had completed his tour with the SST 

LCpl Muir had also gained the necessary skiing qualifications to enable him to become a skiing 

instructor.  It was during his tour of 16 Geographic Squadron that LCpl Muir was nominated for 

the Royal Engineers Association award for Outstanding Junior Geographic Technician within 42 

Engineer Regiment, which he was then awarded during his next post.

After his tour with the SST, LCpl Muir was posted again to the Royal School of Military Survey 

to attend his Class 1 course where he won the Sheffield Hallam University Prize for attaining the 

highest final marks and was awarded the Worshipful Company of Scientific Instrument Makers 

prize as the top student in 2010.

After completing his Class 1 course in 2010 LCpl Muir was posted to 14 Geographic Squadron where 

he was deployed on Op Herrick 13 supporting 16 Air Assault Brigade.  During his operational tour 

LCpl Muir was placed in the position of Geographic Data Manager for HQ Task Force Helmand 

providing data support and digital geographic services to the HQ and lower formations.  LCpl Muir 

currently lives in Germany with his wife Charlie; his interests also include kayaking, rock climbing 

and skiing.

Mystery Object
Dear Editor

In the course of catch up reading I have only just spotted the mystery object featured in the Winter 

2009 edition of The Ranger.  It is almost certainly a periscopic artillery (or mortar) sighting 

instrument used in forward observation posts for directing, or re-directing, gunfire.  The Germans 

employed a very similar instrument, see photo attached.  It is in effect a sort of Abney level with 

a limited arc horizontal angle plate, but I haven’t been able to determine the technical name for it.  

As will be evident from the article in this journal on the periscopic Troughton & Simms theodolite, 

fitting of periscopes to instruments, and also cameras and to sniper rifles, became common practice 

during the Great War. 

Yours sincerely Phillip Robinson
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DGI 2011

The Seventh Annual 

Defence Geospatial 

Intelligence Conference

The Defence Geospatial Intelligence (DGI) 

Conference is run on an annual basis, with 

this year marking its seventh anniversary.  The event is advertised as a conference that is “created 

by the community for the community”, and from the numbers who gathered in the Queen Elizabeth 

II Conference Centre between 24-27 January 2011, it was obvious this message had reached the GIS 

community.  This year over 650 people attended the event, which brings together professionals from 

the Geospatial Intelligence, Remote Sensing, GIS Mapping and Satellite Imagery communities, 

across 42 different nations, from within the Military, Governmental and National Security sectors.  

It is truly a great event for the GIS enthusiast, with an opportunity to “geek it up” with other similar 

thinking individuals, and it also demonstrates the diversity of tasking to which GIS is utilised across 

the globe.  It has to be stated however; that 2 years ago when I first attended a DGI conference we 

stayed in the plush surroundings of the Strand Palace hotel, where it provided an ideal opportunity 

for networking into the wee small hours of the morning, unfortunately this year budgetary constrains 

meant long days consisted of travelling to and from London instead of networking!

The conference was chaired by Colonel John Kedar, formally Commander of Joint Aeronautical 

Geospatial Organisation (JAGO) who introduced the other keynote speakers for the morning 

session, Air Marshal Sir Stuart William Peach RAF – Chief of Joint Operations, Brigadier General 

Schmidt-Bleker – Director of Bundeswehr Geoinformation Office Germany and Mr Frank Colley 

– Assistant Secretary Defence GEOINT Australian DoD, all big hitters within the Military GIS 

community.  It was Col Kedar who set the tone for the conference, detailing from a military 

perspective that we actually do things well, however, if we want to get bigger we have to take the 

support we get our industrial partners and more importantly, learn from it.  He went on to finish the 

opening address by explaining the emphasis of the conference, and how we, as a community, utilise 

Geospatial Information at the command and control level of planning on operations.

Air Marshal Sir Stuart Peach was the guest speaker for the opening 

address.  During his presentation, titled “Strategic Overview of the 

Future Role of Geospatial Capabilities in Underpinning Intelligence 

Collection and Analysis: Intelligence through GIS”, he outlined the 

importance Geospatial Intelligence has on operations, even suggesting 

that in today’s environment our success has made it extremely difficult 

to run an operation without geospatial support. He then went on to 

express his views to the way we should be moving forward, focusing 

on the way we collect, manage and deliver data.  The collection of data 

is a massive task for any one organisation or nation to take on board; 

therefore, collaboration with other partners and other nations is the key 

to ensuring we gather as much detail as possible.  As he went on to 

explain, Geospatial Intelligence creates an understanding of the area 

we operate in, and it is this understanding that turns the command and 

control aspect of war into a winning formula.  For this to materialise 

we have to be able to manage our Geodatabases better, as it is from 

them that we are able to provide the Common Operational Picture 

to commanders.  At present we are doing this effectively through 

DataMan, where some 352 layers of geospatial information are now 

made readily available for those who wish to view it, and it is this 

networking approach for disseminating the data that is making Geo an 

essential element on operations. 

By WO1 Steve Hutton RE
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As I sat there listening to the presentation, I could feel the vibe around the conference, that 

people were starting to realise how important a role GIS plays in our life today.  Not only for our 

organisation, where it has had a pivotal influence in places like Afghanistan and Iraq, but also in the 

civilian world.  GIS is big and from looking around the QE II Conference Centre I could see that 

it was only going to get bigger as the workings in everyday life become more reliant on it.  At this 

point the Air Marshal was emphasising the importance of DataMan and the method it uses to serve 

up the layers of information, as it was this networking approach that was serving the geospatial 

information to those who need it in a much quicker fashion that has been seen before.  The old 

ways of requesting a paper map are now in decline and while there will still be a requirement for 

some to be printed (maybe to provide a bit of colour to a drab Staff Officers wall!) this method of 

dissemination is now being used much less frequently.

Air Marshal Peach finished his presentation by expressing his views on ways our community should 

be developing in order to advance further.  He was under no doubt that the requirement for Geo 

Support will expand in the future and to provide this support we will have to make improvements 

on the way we integrate as an organisation and in the way we collaborate with our partners.  With 

improvements in these areas, we will receive clearer direction to what is required.  This will be 

done through increasing trust, sharing information and working together as teams.  Geo does matter 

and the reliance on our products for operations proves that.  We still must learn from others, and to 

provide better detailed information we must understand the customers’ needs ...... making complex 

detail simpler to digest in order to improve the customers understanding of the environment.

Brigadier General Schmidt-Bleiker, Director of the 

German Bundeswehr Geoinformation Office (BGIO), 

was the next keynote speaker to take the stage and he 

gave us an insight into the “Future of GIS Capabilities 

within the German Forces”.  He informed the audience 

that Germany is playing a leading role in the Geo 

Support provided to ISAF and this was undertaken 

through the BGIO, whose mission was to guarantee the 

supply of Geospatial and Environmental Information 

to the German Armed Forces.  This support would be 

provided in one of two ways: indirect or direct support.

It was very interesting to see the way other nations 

conduct their Geo Support. The way BGIO support 

the Armed forces indirectly is very similar to the 

way DataMan disseminates information. By providing 

indirect support they collect all data and store it in a 

Budeswehr GeoInformation Database, breaking down 

all the collected information into various categories.  The data is then processed through a series 

of models, depending on the analytical technique required, and it is these generated layers that 

are used in the production of maps.  The user can go online and request the detailed layers they 

want from which a number of copies will be printed off and dispatched, or as is more commonly 

the case, a CD is provided with the information.  From what I could gather, although perhaps less 

flexible as DataMan, it is trying to do the same process of allowing the customer to generate their 

own product from previously generated layers. This also supports Air Marshal Peach’s idea of a 

networked approach to disseminate geospatial information to the customer.

The German’s more direct approach in support of their armed forces was more in line with data 

collection, as they use a variety of equipment including; GPS, Laser Scanners, Video and CCT 

as well as traditional means of reconnaissance and surveying to capture their data.  Brig Gen 

Schmidt-Bleiker concluded his presentation by reiterating the point of product dissemination and 

their commitment to providing geospatial information quicker and more efficiently through a Web 

Portal.

Before we broke up for a well earned “networking” lunch, Lawrie Jordan, the Director of Imagery 

Enterprise Solution, ESRI, gave a very interesting and entertaining presentation on the use of 

imagery within a GIS.  He outlined the challenges ESRI were facing with imagery, detailing that 

as technology advancements are made, there is a need to capture imagery faster – in almost real 

time, and ensure that it is precise and accurate.  However this may be more difficult to achieve 

than you think, as the trends within imagery collection change so quickly.  He explained that the 

volume of imagery has exploded.  Improvements in resolution and accuracy, coupled with the 

numerous variations of platforms in circulation capturing the data available in today’s operational 
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climate, mean that, there is an even greater demand to obtain real time 

imagery.  Can we really capture the entire world all of the time? All 

imagery sources and resolutions have their uses, but Lawrie asked how 

do we go about maintaining it all, where is this data going to be held and 

more importantly how do we make it accessible to those who require it?  

He did not have the answers to all of these questions; however what he 

was sure of is that GIS is evolving and that imagery is fast becoming a 

core component.

The lunch interval each day provided an ideal opportunity to catch up 

with old colleagues who were also attending the conference and taking 

a stroll around the exhibition hall to see what new technology is coming 

onto the market.  It is only when you visit conferences of this type that 

you actually realise how many former RE (Geo) personnel haven’t 

ventured that far, as many seemed to have secured jobs with our industry 

partners!

After lunch the conference was broken down into four different streams, 

each focusing on a slightly different area; these were:

l Stream A – Strategy & Policy for Effective Use of GIS in your Organisation.

l Stream B – Defence Operation: Supporting Users in Theatre.

l Stream C – GIS Support in C4ISR.

l Stream D – Integrating GIS into the Technical Architecture of your Organisation.

What was good to see within each of these streams was the 

contribution made by RE (Geo) personnel to the conference.  

JAGO Commander, Col Burrows, along with LCpl Hopkins, 

provided an insight into how RE (Geo) soldiers deployed to 

theatre are supported, with LCpl Hopkins giving his perspective 

as a soldier receiving this support.  Lt Col Neil Marks presented 

on a recent EU initiative that takes a comprehensive approach to 

geo capabilities and how the EU intends to integrate Geo services 

across their organisation.  Mr Keith Mosley and SSgt Anthony 

Giles detailed how their DataMan solution has improved 

the access to Geo Information from a command and control 

perspective in Helmand and finally in the last presentation of 

the day, Col John Fitzgerald explained the strategic goals and 

challenges that were presented by providing GIS services in a 

NATO environment.

During the afternoon streams there were a number of presentations that attracted my attention, one 

of which was “Using the Latest GIS Capabilities to Counter Piracy Operations”, by Capt  Stephen 

Malcolm RN.  He described that although we generally think of GIS as an application that is best 

used for the battlespace over land; the ocean actually covers 70% of the globe’s surface and as such 

provides a vast area that can be analysed.  The Royal Navy uses GIS to provide a better awareness 

of the maritime domain by providing commanders with the ability to identify and understand trends 

in shipping behaviour.  To conduct their analysis they utilise the Automatic Identification System 

(AIS) that provides them with information about ships at sea; detail such as ship name, location and 

speed, and with this information they can use it to monitor what is happening across the seas.  It 

is generally used to identify vessels in distress for search and rescue agencies and also for security 

surveillance.  Using the historical AIS data they have managed to identify maritime patterns off 

the coast of Somalia to where and how the pirates have been operating.  Identifying these patterns 

has given the Royal Navy a platform from where they can predict locations they believe pirate 

activity may take place.  This procedure has led to a decline in piracy across the area.  The success 

of this capability has not gone unnoticed, as it has recently been deployed to monitor the ship lanes 

approaching the Vancouver Olympics of 2010 and the football world cup in South Africa.

Day 1 came and went, early to rise and late to bed, and before I knew it day 2 was upon ..... early 

to rise – don’t you just love Army spending cut backs!!  Day 2 is a carbon copy of day 1, where we 

have a few keynote speakers to kick start the day, followed by a bit of networking and finishing with 

the different focus streams in the afternoon.  The first keynote speaker of the day was Brigadier Jim 
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Hockenhull from D ISTAR, who gave a very entertaining presentation on the “Geo Capabilities in 

Command and Control”.  He very articulately managed to explain the data issues that are associated 

with command and control, by relating them to way power is supplied across the globe.  He detailed 

that different countries supply their power in completely different voltages, which is very similar to 

the way we pass information to each other, across a variety of different networks.  From there, in 

order to use this power, each country has developed a power socket that fits their needs, which is 

a very similar issue to the variety of data formats we now find ourselves using.  This is a common 

problem we have all come across; not being able to work the different data formats across a number 

of networks.  He went on to explain that the power issue is resolved by purchasing an adaptor that 

allows you to take power from any country for you appliance and it should be the same for data.  

With the technology of today we should be able to purchase an “adaptor” that will allow us to use 

any format of data across any network ..... but can we, he asks?  We have to move forward, nothing 

stands still, he explained, 20th century warfare was all about manoeuvrability; speed, distance and 

lethality, but today’s warfare is different, its more about information; precision, perception and 

understanding.  He who knows more about the battlespace has more chance of winning the fight.  

Brig Hockenhall clearly knew the importance geospatial information adds to command and control, 

and as he finished his presentation he emphasised the importance of innovation. In Afghanistan 

GeoViewer and DataMan are the new capabilities which can, and do, provide all staff with the detail 

to understand the battlespace more clearly, sharing the geospatial information across all levels.

As the day grew to a close and the capacity to take it in started to dwindle, there were a number of 

presentations that retained our interest.  One of which was by Mr Ray Caputo who explained by 

utilising a PDF he can “Provide a Standard Format for the use and Exchange of GIS Documents 

with Non-GIS Users”.  In his entertaining presentation, Ray described how they have devised a 

method of taking all NGA standard map sheets for a test country, scanned them and converted 

them to Geo PDF, and managed to fit all this into a single DVD.  As a result the Army Geospatial 

Centre (AGC) have created a DVD for just about every country.  As I sat there listening to this, I 

would think back to the days when we would be given a box load of CD’s with the mapping on, 

thinking how easier life would have been if these were all distributed on one DVD ...... It made 

great sense to me.

The closing address this year fell on the shoulders of Colonel Kedar, who had the daunting task of 

keeping those who stayed to the bitter end, interested for one last presentation, and I for one can say 

I was not disappointed.  His presentation, titled “Looking Back 20 Years – Development, Strategies 

and Real Life”, basically covered my time in the Army as a Geo soldier.  He started off by stating 

that, as the title suggested, he would look back only the last 20 years. However, still managed to 

drop in some big hitters to emphasise the survey commitment through time; names such as, General 

Roy and the first Survey of Scotland, Lord Kitchener and how he mapped parts of the River Nile, 

and the 4500 RE Survey personnel deployed in the first world war depicting trenches onto maps 

– though he did fail to name each one!  His reason for looking back over the last 20 years was 

mainly because for each day within that time frame, RE (Geo) personnel have been deployed on 

operations somewhere in the world.  Quite a sobering thought, especially for an organisation that 

has gone through downsizing during that time, we have still managed to provide soldiers in support 

of all operational deployments.

20 years ago was the first Gulf War, Iraq invaded Kuwait and we were not prepared, he says.  We 

were stuck in a Cold War Doctrine, we knew river widths, bridge capabilities even the size of gaps 

between the trees, we knew the enemy’s tactics and the terrain.  However deployed to the Gulf this 

type of information was useless as we were manoeuvring across a totally different environment.  It 

was even a struggle to obtain mapping from the Saudis to conduct any type of training.  We had to 

learn and understand the terrain very quickly.  Today we talk about standards, back in 1990 there 

was only one standard, a paper map.

From the Gulf we moved onto the Balkans.  We were now working over a different terrain again, 

working with the United Nations and subsequently NATO, collaborating with other nations to 

get the job done. The country was being divided up; we had to detail these new boundaries on 

maps, providing a method of understanding to those affected.  Mapping was still the key method 

of disseminating information.  This environment saw for the first time a GIS deployment, we 

were starting to move away from drawing products the cartographic way and were now in the 

digital age.  Maps had moved on to bespoke specifications, customers could have maps with only 

the information they wanted.  Technology was taking us forward.  For the first time perspective 

views became popular.  However the paper map was still the primary method of choice for passing 

information and understanding of the battlespace to commanders.
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As operations in the Balkans started to slow down, we were then moving once again back across 

to the Gulf region and in 2003 we started operations in the South East of Iraq.  Only this time our 

soldiers were fully conversant with using GIS to relay information.  Imagery was now taking a front 

seat in product creation, as advancements in the way data was captured improved image resolution 

significantly.  This meant that before deploying out on the ground, the infantry soldiers were 

desperate for it, as it gave them a better understanding to the terrain they were about to move across.  

Of course as Geo products were in great demand, especially at Brigade level, a single SNCO could 

not support the whole Brigade.  Therefore JNCO’s were deployed at the lower battlegroup level, 

a level that until then had never received this type of geo support.  The development of bespoke 

products were also on the rise, we were now creating products which illustrated the effect of a 

certain plan e.g. we had to understand the effect armour had within built up area’s and where they 

could and could not go.  Out went the printing press, too large to move around and in came the 

plotters, still providing mapping but now more flexibility to where and when products could be 

created.  The advance in what Geo were providing on operations was growing rapidly, so much so 

that a quote from a Brigade Commander states “The impact of Geo support in warfighting is one 

of the 5 key lessons identified by the Brigade”.             

Colonel Kedar did not say much on the Afghanistan campaign as most of it had been covered 

during the conference; however what he did say was that many of the lessons learnt on previous 

deployments have helped us understand what the user actually requires and as a result, the role 

GIS plays should not be underestimated.  Indeed, the most recent improvement made is with the 

introduction of GeoViewer and DataMan, using GIS technology to serve up some 352 layers of 

other peoples’ information for anyone who wished to use or view it.

He finished off by summarising what we do and surprisingly, it hasn’t really changed that much.  

We have always delivered an understanding of the battlespace to commanders, the only difference 

being that in today’s environment we utilise technology more extensively in order to pass the 

understanding down the chain of command to all levels, allowing an ability for command and 

control decisions to be made at by tactical commanders.  

The most reassuring thing about the two days that I spent at the conference was the fact that I left 

with the reassurance that within the Geospatial Intelligence community we are moving in the right 

direction.  What we do, we are doing well and in the case of DataMan, we are at the forefront of 

making progress with the available technology. Attending the conference was a good opportunity 

to see how other geospatial professionals utilise GIS, and make new contacts within the field.  The 

most pleasing aspect was learning how highly RE(Geo) personnel are regarded.  The work they do 

is highly valued within the ever growing world of Geospatial Intelligence.

Lieutenant Colonel Tony Wilby, 

Commanding Officer 42 Engineer Regiment 

(Geographic), leads the Christmas Turkey 

Trot at Hermitage on 17 December 2010!
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Who wouldn't want a magic bag!!

By Flight Lieutenant Andy Parker, OC Digital Production Flight

Every time that you reach into it, success; we’ve got what we need.  A bag 

so large, so full of information and products, that you need never pick and 

choose what goes into it.  A bag so capable, that it becomes the gold plated 

solution; covers all eventualities without question, a panacea!

And all this, whilst light enough to carry.

So, “What on earth are you talking about?”, I hear you ask.  Well, its quite simple – in flight bags 

of aeronautical information for Defence Aviation.

No 1 Aeronautical Information Documents Unit (AIDU) was established in order to provide the 

specialist products required by the military aviation community.  Like most military products, these 

equate to their civilian counter-parts, with a generous helping of added value – those bits and pieces 

that allow the users of military hardware to get on with the job amid the civilian world.  So what 

exactly do we provide?

l En Route Charts (ERCs)

l Low Fly Charts (LFCs)

l En Route Supplements (ERSs) (textual booklets & directories)

l Airfield Terminal Approach Procedures charts (TAPs)

The whole collection of data runs to millions of pages of information, all subject to change every 

28 days, which until recently (until the arrival of MilFlip [www.milflip.com] – AIDU digital 

distribution website) was distributed in hard copy only – printed and posted every 4 weeks.  

Obviously, this brings with it a new set of challenges for the in-flight bag user if it is not to be too 

big or too heavy:

l What do I need to carry?

l What am I obliged to carry?

l What would I like to carry?

l What if my task changes after departure….

will I have sufficient to….?

Of course, the simple answer to all of these questions 

is like the advice given by the Wise Woman to 

Blackadder….kill Bob, kill yourself, kill everybody 

else.  So, after applying the Wise Woman’s logic, the 

answer is to carry everything available in “the whole 

wide world” (is that what www. means?) – which 

means you have everything required to go anywhere 

in the world 24/7…..how “can do” can you get!

So how can we achieve this…and why aren’t we doing 

it?

The simple solution is a carry on e-Reader.  Every 

document AIDU publishes, exists at some point in 

PDF form.  So now, rather than a large bag of carefully 

selected paper products (which incidentally require 

significant numbers of staff (expense) to  manage), 

a PDF reader is required.  Take your pick: a black 

& white Kindle, a colour iPad, a full up laptop, or 

anything on the sliding scale between these choices.  

These variables are infinite and constantly changing 

as technology marches on, but if applied properly, Screenshot showing first of 9 of 50+ AIDU 

documents on the iBooks bookshelf.
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the solution can evolve.  The immediate need is for a device that can carry and display ALL the 

information, and requires little or no management.  All of the possible options allow connection to 

WWW servers where the library (or its delta) can be accessed and updated, within the time taken to 

recharge the batteries.  So there we are,  a solution!  Why aren’t we doing it?  Well, it’s never quite 

that simple, is it?  Security, battery life, breakdown, battle damage, device management etc. etc.  

The truth is, so far, I haven’t had a sceptic/devil’s advocate, suggest a scenario yet, that couldn’t 

be overcome simply with a little forethought.  Personal issue should overcome device management 

issues, whilst ensuring that there is always more than one device on any flight deck, offering 

redundancy.  The device carries only unclassified/commercial info, making it no more protected 

than the paper documents we carry; in fact the extended library hides the detail of the next sortie, 

rather than highlighting it, as happens in a purpose made pack-up.  As you can see, there could be a 

million and one reasons not to grasp the thistle, but they need not be show-stoppers.

But change needn’t be bad.  The benefits, 

in my opinion, far outweigh the 

problems.  This move would bring 

quantity and quality to the user.  The 

ability to carry all AIDU output, 

bang up to date through library 

synchronisation (a task done better by 

computers than by people, due to the 

volume of data and temporal volatility) 

brings a significant enhancement…but 

at what cost?  A quick look at some 

figures may explain.  RAF Brize Norton 

takes a single AIDU product line (TAP 

booklets) at a cost of about £40,000 p.a.  

That money could potentially fund devices 

for 100 of the 120 flightdeck crews.  This 

would mean that, if all flightdeck crew were 

given a device,  an additional £8,000 pounds 

would be needed.  This would probably be 

recovered in very short order, as the device 

would now remove the need for physical carriage of several other lines 

of output.  In year 2+, savings are across all product lines, whilst device 

renewal is worked out at 0% for non personal kit insurance replacing damaged 

devices (as currently happens with other items of personal issue kit).  Saving 

money & increasing capability.

The bulk (in terms of number of pages) of AIDU output is TAPs which are A5 in size.  Specific 

pages required for a sortie can be “photocopied” into the photo album, thus amalgamating all info 

from diverse documents into a single trip file.  If necessary, these pages can be emailed to  crew 

members, minimising duplication of effort and allowing access to the document on a device with 

a desk-top printer, should hard copy be deemed necessary.  This demonstrates the rapid access to 

information for all planned events.  But what about unplanned events?  Well, who knows where the 

emergency will strike, and what the weather will be like when it does, and what the serviceability 

of approach aids will be like at the most suitable diversion?  The easy solution, although to date, 

completely impractical, is to carry everything for everywhere; this is now not only a possible option, 

but the most practical one, as no one need waste time trying to second guess fate, by designing and 

building a document set that may not cover all the bases, thus removing the need to print, package, 

post and process vast quantities of data just in case.  The ‘just in case’ scenario now revolves around 

the fact that, if the product is issued by AIDU, it will be available at the moment critique.

So that covers general use of the total document set, for all eventualities, but what about the specific 

use of particular products?   Charts can be carried as a complete set, offering all of AIDUs coverage 

at all scales e.g. UK coverage could zoom out from Google Earth style satellite imagery, through 

OS 50K to 250k & 500K low fly charts, to 1 & 2M scale lower and upper airspace airways charts.  

The selection of a particular layer (depending on phase of flight) is now at the press of a button.  The 

purists among you, are probably muttering “but you can’t plot your position on a glass screen….”; 

“au contraire Slackbladder”, I’ve spent many a happy hour scrawling on my own iPad with one of 

those new fangled chinagraphs….But truly, the idea of plotting a fix every 20 mins (on a good day) 

are long gone.  Vivre la GPS, a live position feed, free with every AIDU chart – let’s save the first 

principle navigation (long live manual airplot) for the exams and dire emergency scenarios, whilst 

making the day-to-day task easier, faster and more accurate. 



25  

This could also help with  the aviation industry’s 

biggest safety issue – aircraft incursions.  The biggest 

safety failure at present involves aircraft on the ground 

entering spaces which they shouldn’t, causing grave 

risk, like that which resulted in the loss of 583 lives 

in Tenerife in 1977 when an aircraft taxied onto the 

runway in front of a Jumbo that was taking off.  GPS 

paired with rectified TAP airport diagrams would help 

prevent this.

And the booklets?  These are relatively straightforward.  

Booklet PDFs on a PDF reader!  But, there are twists; 

bookmarking (making information so much easier 

to find when the chips are down), enhanced libraries 

(regulation docs, technical manuals, CAA docs etc.).  

The scope of information available to the crew has 

never been so wide.  Self sufficiency down-route can 

only be enhanced by access to the knowledge available 

through carriage of such tomes.

So the point is this……

l Carry everything.

l Ensure that everything is up to date 

automatically.

l Save on printing, packaging, posting and 

processing on receipt costs.

l Spend less time finding the info, and use that 
time to action the info.

These thoughts are not a reflection of AIDU policy, nor a complete solution to the introduction of 

such a capability.  They do, however, aim to demonstrate to the reader, the capability that AIDU 

has in supporting such devices, and to stimulate thought provoking discussion.  Some of the 

theories within this article are currently undergoing live evaluation through AIDU digital output 

being utilized by 670Sqn, AAC using iPads and by Tornado GR4 operators using  a windows based 

touchscreen tablet known as DigiMap.

The author would like to thank;

l the BBC for creating Blackadder, without which no brief or article can ever survive.

l The Who, who implanted  Magic Bus into my mind whilst thinking of a title.

l You the reader, for sticking with it thus far…I’d appreciate your feedback as to how we 

might make this work, what the hurdles are.

l and finally, anyone who has enough interest and influence to sponsor the capability, helping 

bring it to bear.

Flight Lieutenant Andy Parker is currently OC 

Digital Production Flight at No1 AIDU.  He has 

nearly 4000 flight hours in Canberras, Hawks, 

Tornado F3 and E3 Awacs.  Prior to his current 

post, he spent 3 years as the Station Navigator 

at RAF Waddington, managing, developing 

and introducing a number of mission planning 

systems and digital NOTAM distribution tools.

OC Digital Production Flight, No1 AIDU, RAF 

Northolt.   95233 8609

AIDU-OcDigitalProduction@Mod.UK

Andrew.Parker487@Mod.Uk

Screenshot showing GPS position at time of writing 

(and the authors route to work).
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Airfield Survey Task, Afghanistan

31 January – 20 March 2011

Introduction

Airfield infrastructure in Afghanistan is currently not to international standards, and so in order to 

minimise risk and improve flight safety, NATO has determined the need for high precision geodetic 

surveys of prioritised airfields to ICAO standards.  Through January to March 2011 ten personnel 

from 42 Engineer Regiment (Geographic) undertook a Terminal Aeronautical GNSS Geodetic 

Survey (TAGGS) task, surveying three airfields within Afghanistan.    

Mission

The UK currently provides the only field data collection capability to the ISAF Theatre Geospatial 

Support Group (GSG) and consequently UK’s Permanent Joint Headquarters (PJHQ) tasked 42 

Engineer Regiment, who in turn tasked 13 (Geographic) Squadron, to carry out surveys of Dwyer 

(DWY) and Shindand (SHD) Airfields.  Due to recent developments within Camp Bastion (BSN) 

Airfield, 42 Engineer Regiment were additionally tasked with a re-survey of the newly completed 

runway once deployed.  

Pre-deployment preparation

Preparation for the TAGGS task comprised of the Positioning Surveyors Specialist Qualification 

within the Royal School of Military Survey, followed by 42 Engineer Regiment Mission Specific 

Training (MST).  MST comprised of a ten day exercise; four days infantry training at Bramley 

Training area, followed by a six day exercise rehearsing a TAGGS task; with the ten TAGGS team 

personnel deployed to survey Abingdon Airfield.

Deployment

The TAGGS task deployment consisted of two packets; the advance party and the main body.  

The advance party comprised of the Technical task Commander and the Technical task 2IC, who 

deployed two weeks prior to the main body in order to set up and receive the technical equipment, 

which had to be sent separately.  The main body consisted of The OIC and the remaining seven 

personnel.  All team members deployed to Camp Bastion, and on arrival completed the two 

day Category 1 Recreation Staging, Onward movement and Integration package (RSOI).  Once 

completed, the team was able to commence work.

Survey Methods

A TAGGS task involves the positioning of 

geodetic control stations, hard surface runways, 

navigation aids, photo identifiable points and 

obstacles within an airfield and its environs.  

These features are positioned to varying degrees 

of precision and accuracy, according to TAGGS 

specifications.

Each task commenced with the positioning of 

one Primary Airport Control Station (PACS) 

and three Secondary Airport Control Stations 

(SACS).  Global Positioning System (GPS) data 

from four separate 12 hour sessions was gathered 

at each PACS and SACS, in order to provide 

highly accurate reference points, from which 

to relate all other airfield features to.  Once this 

data was gathered it was sent to the Geodetic 

Surveys Division at the National Geospatial-

Intelligence Agency, USA, for computations of 

PACS and SACS.

By Lieutenant Suze Marshall RE, TAGGS Task OIC
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Once the precise location of the PACS and SACS had been determined, GPS and Total Positioning 

System (TPS) data was gathered to position all features within the airfield.  The runway, as the main 

feature, was surveyed first.  This was done using rapid static methods, where data was gathered to 

determine accurate positions for the ends of runway, threshold markers and threshold.  The Rapid 

Static method uses GPS data collected over a short time interval, usually between 10 and 20 minutes, 

dependent on the GPS signal received at the point combined with the number of accessible satellites 

to the receiver. The centre line of the runway was then positioned using the Real Time Kinematic 

(RTK) method; short bursts of data were collected, with real time corrections transmitted via data 

link, from GPS control stations set up on the PACS and SACS.  Next all airfield features were 

positioned (Air Traffic Control tower, Tacan, Airfield Search radar).  This was conducted using 

GPS data collection to determine the positioning of the features, and then theodolites to accurately 

measure their height.  All obstacles around the airfield (sangers, masts, towers) were positioned and 

heighted using the same GPS/TPS methods.  The survey finished by positioning between 10 and 

20 photo-identifiable points.  These were clearly identifiable points selected from imagery of the 

airfield, which were positioned using the earlier described RTK method.

Conduct of Surveys

The surveys of each of the three airfields took between seven and ten days, including drawing up 

the formal paperwork.  The Bastion survey was completed at very short notice by the advance 

party, though as a British base, proved to be the easiest for coordination 

and administrative purposes.  Dwyer Airfield, at Camp Dwyer in RC (SW) 

was occupied by the US Marine Corps, and despite a vehicle shortage, the 

survey was straightforward.  Shindand Airfield at FOB Marmora in RC (W) 

was occupied by the Morbegno Bn, Italian Light Infantry.  This produced 

some communication issues, which along with various service support 

shortages, resulted in a slightly longer stay at Shindand.  Each survey was 

followed up by a brief to the respective FOB/Camp commanders, detailing 

the work undertaken.

Whilst deployed, Camp Bastion was used as a base for operations.  

Since 42 Engineer Regiment has a cell within Bastion 1, it provided a 

convenient workspace for a re-group between each airfield, and allowed 

communications back to the UK.  Bastion also provided good flight 

links, since no direct flights between Dwyer and Shindand airfields were 

possible.  

Conclusion

All in all the task was a success, with accurate surveys conducted of all 

three airfields.  The training had adequately qualified the surveyors to 

conduct the task within the timescale and to the required accuracy.  The 

benefits of such surveys were immediately validated at Bastion, where 

the survey was the final requirement to allow direct flights by Tri-Star 

from the UK.  This is a significant improvement to UK strategic lift and 

troop transport capability, resulting in a reduction on the logistic burden 

and time spent in transit previously incurred through having to travel via 

Kandahar Airfield.
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the Battle of the Hürtgen Forest 1944 – 

An RE Geographic Rationale

An American Passchendaele

By Major Hamish McCarthy BSc MSc RE

Prelude to The Battle

In his reassessment of a tragic World War II battle, General Gavin, GOC 82nd Airborne Division, 

concludes that, for the Germans, holding the Hürtgen Forest was phase one of the Battle of the 

Bulge.  For the Americans, trying to occupy the forest was a ghastly mistake.  After the failure of 

Operation MARKET GARDEN and the Capture of Aachen, with lengthening lines of logistical 

support, Allied forces paused as the autumn approached and the German defence of the Siegfried 

Line stiffened.  The American First Army commander, Lieutenant General Courtney H. Hodges, 

wanted to eliminate the Hürtgen Forest as a threat before resuming a general offensive.  Both he 

and the VII Corps commander, Major General Collins, were World War I veterans of the Meuse-

Argonne campaign. They believed that the Hürtgen Forest posed a threat as a concealed assembly 

and counter attack position, just as the Argonne had in October 1918.  

If American forces could 

break through the forest to 

the crossroads in the hamlet 

of Schmidt they would then 

control the highest ridge and 

thus facilitate the attack onto the 

Monschau plain, to the Ruhr, 

and beyond to the Rhine.  In 

focussing on the Corps tactical 

area they neglected the wider 

the US 1st Army picture and 

operational level key terrain that 

would affect Allied operations 

in the north and the Seigfried 

Line campaign plan as a whole.

At the same time Hitler made 

one of his intuitive decisions.  

On 16 September 1944, he 

had a conference in his East 

Prussian headquarters, the 

Wolf's Lair.  Field Marshal Jodl 

was outlining the depressing 

German statistics: shortages of 

ammunition, shortages of tanks, 

German troops withdrawing 

from southern France. 

Suddenly, Hitler interrupted, "I 

have just made a momentous 

decision.  I shall go over to the 

counterattack, that is to say," 

pointing to the map unrolled 

on the desk before him, "here, 

out of the Ardennes, with the 

objective - Antwerp." 

Opposing the US 1st Army 

was the German 7th Army 

commanded by General der 

Illustration 1 - The Western Front November 1944 – Die Lage.
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Panzertruppen Erich Brandenberger.  His mission, once Hitler's decision had been made, was to 

hold off the US 1st Army until the counteroffensive could be launched. At this point another factor 

entered into the German thinking.  Behind the Siegfried Line, in the Hürtgen Forest area, were a 

series of major dams that controlled the flow of water into the Roer River.  By opening these dams, 

General Brandenberger could effectively block the US 1st Army from crossing the Roer, and thus 

making its way to the Rhine at Cologne.  So his mission was to protect the dams, using the Siegfried 

Line and all the odd-lot troop formations that he could find, as well as one or two battle-experienced 

formations.  And finally, the German positions were to be held at all costs to permit the build-up 

of a great counteroffensive, which Hitler was convinced, would split the Allies and bring about a 

petition for peace.  Thus the board was set for the battle of the Hürtgen Forest.

Terrain Evaluation

As part of ongoing technical training soldiers of 14 Geographic Squadron were tasked with 

undertaking an environmental study of the terrain to ascertain whether the American course of 

action was practical and if today’s terrain analysis techniques would correctly identify key terrain 

and suggest differing Avenues of Approach.  An initial Battlespace Area Evaluation, the first stage 

of the Intelligence Preparation of the Battlespace1, and environmental analysis was undertaken to 

allow a detailed terrain evaluation to be conducted.  Products, and the final brief from this analysis 

were then field tested for their validity when a visit to the area was undertaken.  As an historic 

backdrop 14 Geographic Squadron RE studied in detail the experiences of the 28th ‘Bloody Bucket’ 

Infantry Division.  

The Terrain - General

For an advance on the river Roer, as planned by US First Army in their area of operations, only 

two natural Avenues of approach present themselves, one outside the forest, the other skirting 

the periphery.  In the north, between the city of Aachen and the forest plateau, runs an avenue of 

approach, the Stolberg corridor so named after the industrial town which lies at its centre.  In the 

south, the flat, open Lammersdorf-Schmidt ridge offers an impression of an avenue of approach 

from Monschau to Duren and thus was called the Monschau corridor.  Between these two avenues 

of approach lies the Hürtgen forest within which there were/are few good east-west roads.

 1 
Definition:  An integrated method of analysing enemy, ground and  friendly forces factors in the estimate process; 

or a risk reduction exercise which allows ‘a best guess’ to be made of enemy courses of action as a result of 

interaction with such external factors as the environment (weather, ground, infrastructure etc.) 

Illustration 2 - Schematic of Avenues of Approach for an advance on the River Roer.
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The Hürtgen Forest is part of a heavily wooded area of about eighty square kilometres.  It begins 

about eight kilometres southeast of Aachen reaching to the towns of Monschau and Duren.  

Technically it encompasses three forests, the Roetgen, Wenau and Hürtgen, but it was this final 

name that was taken by both American and German soldiers.  As the official US Army History 

described it: "Looking east from the little German border villages southeast of Aachen, the Hürtgen 

Forest is a seemingly impenetrable mass, a vast undulating blackish-green ocean stretching as far 

as the eye can see.  Upon entering the forest, you want to drop things behind to mark your path, 

as Hansel and Gretel did with their bread crumbs."  It forms the northeast bastion of the Ardennes 

– Eifel tablelands with an average elevation of 500m.

Within the forest and 

approaching from 

the north-east, after 

traversing the forest 

for five kilometres, 

advancing forces would 

come upon open farming 

country on higher 

ground.  Two ridges 

thrust like fingers toward 

the distant Roer River.  

On the north, extending 

to the northeast for five 

kilometres is the ridge 

containing the towns 

of Hürtgen, Kleinhau, 

and Grosshau.  To the 

south is a longer ridge, 

extending from the town 

of Lammersdorf toward 

Schmidt, the town that 

overlooked the principal 

dam on the Roer River.  

Between these cleared 

ridgelines lay the deep 

Kall River gorge.

Terrain Factors - Attack

The Siegfried Line, or West Wall, stretching from Emmerich on the Dutch border to Basel on the 

Swiss border consisted of two lines of fortifications, running parallel and several kilometres apart, 

directly through the Hürtgen Forest.  Each line would have to be taken in turn, and each contained 

a large number of pillboxes with interlocking fields of fire, bunkers, and command posts averaging 

up to 35 per mile.

Analysis from an attacking point of view determined that the terrain would allow for good cover 

and concealment and that the autumn/winter climate would further conceal movement from 

air reconnaissance, but would negate supporting air interdiction.  The historic and current road 

network, bridges and route nodes are key to freedom of manoeuvre and fast, efficient rates of 

advance.  But, because of the limitations of the network, there is a great risk of canalisation and 

‘piling up’ on one another of attacking units, thus reducing tempo.  Natural and manmade obstacles 

increase as the advance progresses over the Kall river valley and onto Schmidt.  The planning 

problem more compounded by ‘movement control’ and logistics as much as by manoeuvre on the 

inadequate route network.   

The central axis and Main Supply Route (MSR) for the attacks into Schmidt was the Kall trail.  To 

call it an MSR is, and was, generous for an old 3km cart rack that appeared on maps of the area.  

In actual fact the trail was and remains a narrow shelf at places only 3m wide, limited abruptly 

by a mud wall studded with rock obstructions on one side and a steep drop on the other.  At the 

bottom of the gorge was an old timber mill called Mestrenger Muhle, now a restaurant for hikers.  

A stone arch bridge forded the icy, swift flowing Kall River, in itself not an obstacle as it was 

fordable but its approaches and exits very restricted and steepsided.  The trail then rises tortuously 

to Kommerscheidt and along a spur to Schmidt.  On aerial imagery flown before the mission the 

trail in places could not be viewed, which raises the question how it could be confidently selected 

as an MSR!  It could not be identified as a potential MSR by this terrain evaluation.  In general 

Illustration 3 - Looking south east from Vossenack to Schmidt – A perspective view.
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the cross-country manoeuvre of the whole area is RESTRICTED2 at best, VERY RESTRICTED in 

significant areas, and climate dependant during October and December.  This is clearly shown in 

the Cross Country Manoeuvre study.

Summary of Climate for November / December 1944

Temperature: Mean High = 03 - 06 C

 Extreme Low =  -15 to 18 C 

 Mean Low =  01 -  -0.5  C

 

Precipitation: Monthly Average = 120-170 mm falling on 18-20 days 

Visibility: Generally bad

 An average of 22 days of poor visibility each month 

 and 13 days of fog a month

Cloud Cover: On average overcast typically for 22 days per month

Wind: Average 10 KT from SW-W               

It must be remembered that the weather of autumn/winter 1944/45 was some of the worst on record 

to date and as well as further restricting manoeuvre and negating Allied air superiority was thus 

responsible for a high number of cold induced injuries and respiratory illnesses.  Such conditions 

also seriously affected combatants' morale and led to significant physiological trauma in both 

German and American combatants. 

Illustration 4 – Cross Country Movement Map.

 2 
NATO Definition: RESTRICTED - Ground over which manoeuvre is only possible at reduced speed, 

is likely to canalise or restrict, or is only possible with deployment of additional assets.

VERY RESTRICTED - Ground over which manoeuvre by the force being considered is impractical. 
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The Terrain - Defence

In defence the terrain favoured exploitation by small tactical units and not exploitation by large 

manoeuvre forces.  This was largely because of the limited and fragile road network and the peculiar 

nature of the dense wooded areas that dominate the landscape.  Man-made clearings deliberately left 

by the commercial forestry industry also give excellent fields of fire, both then and now.  Determined 

defenders could easily enhance numerous natural terrain obstacles: e.g. the plethora of small rivers, 

ravines and gorges.  Reverse slope positions enable protection from indirect/direct artillery fire and 

the ridges and high ground give good local observation of key routes and approaches.  The concealed 

strong points/bunkers of the Siegfried Line, especially at key nodes and crossroads, further restrict 

and canalise attacking forces, whilst being mutually supportive and having depth.  These had been 

neglected since 1940 and were not re-occupied until August 1944; the growth of dense foliage had 

improved their natural cover and concealment from air reconnaissance and ground forces.  However, 

the Allied intelligence was well aware of their position and potential having flown a large number of 

reconnaissance missions during their construction.  The extensive planning that took place in 1938 

as the Siegfried line was under construction 

included and facilitated the pre-registering of 

artillery targeting of key mobility corridors, 

approaches and routes within the area of 

operations.  

The terrain favours defensive operations.  

Small-determined units fighting from strong 

defensive positions behind natural and man-

made obstacles could delay and frustrate a 

superior mechanized attacking force, his air 

superiority negated by well known climatic 

conditions at that time of year and good 

cover and concealment afforded by neglect 

of the forestry industry and tree foliage.

Key Terrain

American planners of the time and we today, saw little in the way of strategic key terrain, no 

potential war industry, large conurbations or important route network exist within the area.  But in 

seeing only their local objective of denying the forest as a base for counterattack into the Stolberg 

and Monschau avenues of approach to the Roer river, they overlooked vitally important operational 

key terrain that would affect planning outside of their tactical area of responsibility (AO) that the 

forest protected:  the seven reservoir dams which regulate the flow of water into the Roer river.  If 

the Germans were to have destroyed these dams deliberate inundation would sweep away many of 

the bridges downstream and impede all attempts at crossing for a number of weeks.  It was not until 

mid November 1944 that their importance began to dawn on the American planners.

The Initial Attack into the Forest by the 9th Infantry Division

The US 1st Army high command had not given much thought to the dams. They believed, however, 

that their present widespread deployments could sweep through the forest without too much delay, 

and in so doing seize the high ground overlooking the Roer.  The veteran 9th Division was chosen 

for the task in late September.  After taking initial heavy casualties General Collins decided to 

stop the attack and to regroup his forces.  Later in October the decision was made to attack once 

again, using the same 9th Infantry Division. The 9th Infantry Division launched its attack on 6 

October with Schmidt, which overlooked the Schwammenauel Dam, as its objective.  Again the 

German resistance stiffened. The Infantry found themselves widely dispersed, and their losses were 

appalling. Vehicles and tanks bogged down in the forest and dense tree cover denied them support 

from their own air force.  

Towards the end of October, planning staff began to attach some importance to the dams.  Some 

prisoners had told them during interrogation of German plans for deliberate inundation, and that 

arrangements had been made to ring church bells in the villages downstream when the flooding 

began.  By late October the Hürtgen had taken its toll. The 9th Division had gained no more than 

three thousand metres, which they paid for in one and a half casualties per metre, very similar 

to WW1 statistics.  The Division had lost approximately four thousand five hundred men, and 

according to the official report, "The real winner appeared to be the vast, undulating, blackish-green 

sea that virtually negated Allied superiority in air, artillery, and armour to reduce warfare to its 

lowest common denominator." On 26 October the 28th Infantry Division relieved them.

Illustration 5 - Panorama Picture looking North-east 

towards Vossenack across the Kall Gorge.
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The 28th Infantry Division Attack

Toward the end of October General Hodges set the date of November 5 for the main attack that 

would take his 1st Army across the Roer and on to the Rhine.  The principal effort was to be given to 

General Collins' VII Corps.  His mission was to clear the Hürtgen Forest and seize the high ground 

to the east. The dams were transferred to General Gerow's V Corps on Collins' right.  Hodges was 

anxious that the V Corps get started as soon as possible and he set the date of 1 November.  Its 

mission was to clear the Vossenack-Schmidt-Lammersdorf triangle down to the headwaters of the 

Roer River, so as to protect the right flank of the 1st Army.  To increase the V Corps' strength, 

it was given the 28th Division and a combat command of the 5th Armoured Division.  The 28th 

was the Pennsylvania National Guard Division.  It had fought in Normandy and was experienced 

in every respect having already fought SS units on the Siegfried line in September.  By now, the 

Hürtgen was recognized as a ‘tough nut to crack’ and after suffering heavy casualties in September 

the Division knew what to expect.  

Considerable pressure was put on the 28th Division commander, Major General Norman D. Cota, 

a Congressional Medal of Honour recipient for his service with the 29th Infantry Division during 

the D Day landings at Omaha beach.  His principal mission was to seize Vossenack, cross the Kall 

River gorge, seize Kommerscheidt, and then Schmidt, enabling the V Corps to command a position 

close to and overlooking the Schwammenauel Dam.  The 112th Infantry Regiment of the 28th 

Division was assigned the central axis.  It was supported on its left by the 109th Infantry Regiment, 

which moved toward the village of Hürtgen, and on the right by the 110th Infantry, which moved to 

the south in the direction of the village of Raffelsbrand.  It should be noted that the three regiments 

diverged from the beginning and, in fact, uncovered the flanks of the middle regiment, the 112th 

Infantry, which had a difficult mission at best and one that could have been catastrophic if its flanks 

were attacked in the Kall River gorge. The Division was opposed by the German 275th Division, 

which had proved its mettle against the 9th Division earlier, elements of the 116th Panzer Division 

(Windhund) and the 89th Division.

Illustration 6 - 28th Division Objectives Map
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By this time heavy autumn rains, dense 

fog and mist hindered the attackers, 

typical weather for this period.  Later 

during the subsequent attacks snow 

would fall.  General Gerow had told 

General Cota that the main 1st Army 

drive would commence on 5 November. 

However, when the weather prompted 

cancellation of this main effort because 

of the grounding of air support, Hodges, 

the 1st Army commander, saw no reason 

why the 28th Division should not attack 

as planned on 2 November.  Thus they 

would be the only Division attacking 

along the entire 1st Army front.

The attack on Schmidt began on 2 

November in typically bad weather.  

Despite poor conditions, however, 

both V Corps and VII Corps supported 

the forthcoming attack with artillery 

barrages.  By H-hour the 28th Division 

artillery had fired 7,313 rounds. The attack went off on schedule and the second battalion of the 

112th Infantry captured Vossenack by early afternoon and soon were digging in on the forward slopes 

overlooking the forested valleys below.  The two remaining battalions of the 112th Infantry moved 

through Vossenack down the Kall trail across the Kall River gorge, virtually unopposed, until they 

were all the way across the Kall and crossing the open farm country in sight of Kommerscheidt.

Kommerscheidt and Schmidt, 

in turn, were seized with little 

opposition; the Germans were in the 

process of replacing the forces that 

had been defending Schmidt and the 

garrison were caught unprepared.

The following day the Germans 

counterattacked with armour and 

drove the defenders from around 

Schmidt back onto Kommerscheidt, 

and later pushed the survivors of 

Kommerscheidt to the edge of 

the Kall River gorge.  In addition, 

they attacked all along the gorge, 

thus cutting off the remnants of 

the two attacking battalions that 

had just been driven from Schmidt 

and Kommerscheidt, something that 

should have been apparent during the 

mission planning.  Repeated orders 

by the General Cota to recapture 

Schmidt were meaningless, as 

the remnants were incapable 

of mounting a serious attack as 

survivors fought desperately to hold 

a position precariously perched above the Kall gorge and the Kall trail, now the only MSR to the 

Divisional objective that afforded re-supply.  The fact that not only was it chosen as the axis of attack 

but also as a Divisional MSR remains baffling today, other than it being the only route that appeared 

on their inaccurate planning maps.  This second attack on Schmidt was one of the most costly Allied 

Divisional actions of WWII.  On the night of 8/9th Nov and after 6 days General Hodges approved 

the withdrawal of American forces north of the Kall Gorge.  Before the engagement was ended on 

the 14 November, the 28th Division suffered over 6184 casualties.

  

Illustration 7 - Men of Company E, 110th Infantry Regiment 

of the 28th Infantry Division, cautiously push ahead near 

Vossenack 2 November , 1944.

Illustrations 8 - Kall trail, used as Divisional MSR.
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Subsequent Attacks

The 28th was followed in turn by the 4th, the 8th, and the 83rd infantry divisions, and a combat 

command of the 5th Armoured Division.  Tragically, before it was over, not only were the casualties 

frightful, but what should have been the operational objective and key terrain not the Hürtgen Forest 

itself, but the dams over the Roer River on the far side of Schmidt, remained un-secured.

The 28th Infantry Division's experience in the Hürtgen Forest was not unique.  Five other divisions 

suffered a combined total of 23,000 casualties (killed, wounded, or missing) in the forest, with 8,000 

battle exhaustion, respiratory disease and cold induced injuries.   Major General James M. Gavin 

called the tragedy of the Hürtgen Forest the "American Passchendaele"- certainly a fitting epitaph 

for the 28th Infantry Division.  Six German Divisons (not at full strength) and one armoured, had 

defended the forest and parts of three other Divisions had also participated.  Four of them were 

completely destroyed, the rest badly mauled.  An estimated 28,000 had become casualties, a loss 

ratio higher than that of the Americans.

Conclusion

 Once the Americans were initially committed, the higher command did not seem to appreciate the 

incredible conditions under which their infantry had to fight, and with bloody mindedness continued 

to commit forces to their failure.  Unlike other battles in Europe up to that time, the Americans 

sacrificed ground mobility and tactical air support, and chose to fight the Germans under conditions 

entirely to their own advantage, in which they fought from strong fortifications on ground they 

knew very well.  It should be noted that today the Geographic officer’s prime responsibility within 

planning headquarters is to facilitate this visualization and appreciation of key geographical and 

environmental factors that will impact operations to commanders and their planning staff at all 

levels.

 In an interview after the war, General Major Rudolph Gersdorff, chief of staff of the German 7th 

Army in defence at the time, said, "The German Command could not understand the reason for 

the strong American attacks in the Hürtgen forest... the fighting in the wooded area denied the 

American troops the advantages offered them by their air and armoured forces, the superiority of 

which had been decisive in all the battles waged before, etc."   

When analysing the tactical environment and the terrain similar conclusions were drawn by the 

Squadron’s Geographic soldiers, and as well that other Avenues of Approach especially to the south 

via Lammersdorf and Steckenborn were more favourable tactically for manoeuvre and avoided the 

worst of forest.  But, if the best routes to the Roer ran to the north and south of the forest, why did 

the Americans not only try to push through it, but persist for so long (3 months).  The reason was 

purely a negative one: bloody mindedness of senior officers and their desire to deny the forest to the 

enemy as an assembly area from which a counterattack into the Allied drive on the Roer and Rhine 

rivers (something that subsequently turned out to be happening further south and on a much larger 

scale).  There is little else to gain, as there was no war industry or route network.  While thinking 

this way they missed the vitally important key terrain for operations further north that should have 

been their objective as part of the campaign plan; the Schwammenael Dam and the Urft Dams.  

Thus, Geographic Staff must make themselves aware of the wider operational and campaign IPB 

picture and comprehend, at all planning levels, how the advice they give and the affect this may 

have on their commander’s decision making process.

From October until mid-December 1944 the Germans had fought hard to protect the assembly of 

the armies that Hitler had earmarked for his great counteroffensive; the Battle of the Bulge. The 

Germans had fought with skill and courage and took heavy casualties. The Allies had no idea of the 

coming counteroffensive, so one must judge the German defence as having been entirely successful.  

On December 16, 1944, Hitler launched three field armies against the Allied centre, on a seventy-

mile front. At once the Hürtgen lost its importance as all attention was focused on the Ardennes to 

the south.  

The 28th Divisional objective of Schmidt was not captured until Feb 1945 when the 82nd Airborne 

division commanded by Gen Gavin were successful in capturing the Kall trail and in conjunction 

with the 78th Infantry Division the town itself.   The 9th Division captured the Urft Dam on 4th 

February 1945 and the 78th Infantry Division captured the Schwammenauel Dam on the 9th 

Feb 1945.  However, the Germans had blown the discharge valves thus creating a long-lasting 

flood in the Roer valley that frustrated the US Ninth Army, poised for a deliberate river crossing 

downstream, and forced postponement of its assault for 12 days.  This, a forceful reminder that the 

dams, and not the river or forest itself, should have been the objective, as the key terrain, of the 

1944 attacks.
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Finally, all commanders must not only know what is the key terrain in their tactical AO, but also be 

able to identify the wider operational key terrain that may effect the campaign plan.  They must also 

fully understand the constraints on them in terms of engineer and geographic intelligence, terrain, 

the environment and how these factors interact and may govern the best use of the manoeuvre 

resources available, a rationale for embedding of Geographic staff at all planning levels.
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Geo People

Captain D Campey MCGI MSc RE

Captain Dave Campey commissioned into the Royal Engineers in 

2005 having served 23 years in the ranks.  On completion of his trade 

training he served in Cameroon, Kenya, Norway, and Australia, and 

on Operations in Bosnia and Kosovo.  More recently he deployed 

as SO3 Geo on Op HERRICK6 attached to 26 Engineer Regiment, 

Headquarters Task Force Helmand. He has served as the RSM of 

the City of Edinburgh Universities Officer Training Corps, a Troop 

Commander at 1 RSME Regiment, and 2ic 14 Geographic Squadron.  

He completed the MSc in GEOINT in 2010 at the Royal School of 

Military Survey and is currently attached to Headquarters 3rd (United 

Kingdom) Division as the SO3 GEOINT.  He regularly represents the 

Army at judo and is married to Julie with three ‘grown up’ children.  

Captain Campey has been selected for promotion and will take up the 

post of SO2 GEOINT, C2DC, Land Warfare Centre in October 2011.
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Freedom of The Town of Thatcham

On the 20th of July 2011 the Royal School of Military Survey received the 

honour of the Freedom of the Town of Thatcham in recognition of the many 

years association between the town and RSMS. The catalyst for the event was 

the 90th anniversary of the Royal British Legion, the Thatcham branch lobbying 

for this honour to coincide 

with the anniversary. 

Thanks are due to the branch 

chairman, Ian Bolton for his 

initiative in pursuing this 

quest. In a remarkably short 

time scale (such events are 

often several years in the 

planning) the details of the 

event were thrashed out. 

The ceremony took place in 

the Broadway in Thatcham 

after the contingent of 

soldiers from RSMS 

marched into the town with 

bayonets fixed, led by the 

Corps Band followed by 

representatives of the Royal 

Engineers Association and 

the Royal British Legion. 

Once the RSMS contingent 

was in position the officers 

from RSMS took post under 

the direction of Maj Mark Huish before the parade was handed over to Lt Col Tony Wilby, the 

Commanding Officer of 42 Engineer Regiment (Geographic). Though the Freedom was conferred 

on RSMS ie a component school of the Defence Intelligence & Security Centre (DISC) and not on 

the Corps, the link with the Corps remains strong and hence the presence of the Royal Engineers 

Association in the form of the Reading & West Berkshire Branch lead by the chairman, Adrian 

Lovell, and the Military Survey (Geographic) Branch, Mike Payne bearing the standard of the 

latter. 

Royal School of Military Survey

Maj Huish leads RSMS on to parade.

Corps of Royal Engineers Band.

By Tony Keeley
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The inspecting officer was Brig Mark Hallas, the Commandant of DISC and he was accompanied 

by the Town Mayor, Councillor Lee Dillon. After the inspection the Freedom Scroll was handed 

over by the Mayor to the Principal of RSMS, Mr John Knight, John reciprocating by handing 

over a print of the School. The importance of the occasion was also demonstrated by the presence 

of the Lord Lieutenant for Berkshire, the Hon Mrs Mary Bayliss JP. Though the weather was 

somewhat inclement, rain throughout, the enthusiasm of spectators and their numbers was in no 

way diminished, though one poor soul on parade found he was standing in a rather deep puddle 

– interesting when coming to attention! The Band, as always, were magnificent shrugging off 

the slight inconvenience of rain with complete disdain. Though it was predominantly RSMS on 

parade the Regiment provided all the usual backup administration so necessary on such occasions, 

the RSM, WO1 Alfie Conetta, playing a vital roll in helping to orchestrate the ceremony. After 

the conclusion of the event the assembled company decamped to the local cricket club for light 

refreshments. Hopefully RSMS will have further opportunities to exercise its Freedom of Thatcham 

before it decamps north.

REA (Reading & West Berks) Branch.

Freedom of Thatcham Scroll. Reciprocal gift from RSMS.
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Military Foldex

Maps

A Cartographic 

Curiosity

By Colonel Mike Nolan

The Foldex map was invented by an 

Englishman in the 1930s.  In 1935 

the inventor collaborated with a 

retired French musician, Monsieur 

Rene Costard, to establish the 

company Foldex SA.  The Shell 

Company financed the first maps 

which were to be distributed 

through their network of service 

stations.  Ten sheets were 

produced to cover France and 

Belgium with red and yellow 

covers which included an index 

map.  On the reverse was a small black and white photograph indicative of the region covered.  The 

Foldex map usually contains a Key Plan showing the limits of the areas covered by each fold of the 

map.

The Foldex map is folded, concertina-fashion, vertically.  Each fold is about 3/8ths of an inch 

narrower that the preceding fold so that the edges of the lower folds are visible beneath the higher 

folds.  In the lower left and right corners of folds is a number corresponding to the numbered section 

on the Key Plan.  To view a particular numbered section on the key plan one simply places a finger 

on the appropriate  number in the bottom corner of the map and flips the fold open.  For maps of a 

large North to South extent, the maps can also be folded horizontally into latitudinal bands and, again, 

each band is about 3/8ths of an inch narrower than the band below.

The Foldex map illustrating this note is held in the library of the Royal School of Military Survey at 

Hermitage near Newbury (RSMS Accession No 0011472, Class No 912(4)).  The map is dated 1945, 

and is a Series GSGS 4072 Europe (Air) 1:500,000 scale map of the area extending from London to 

Berlin West to East and from Berne to Copenhagen South to North.  Its title is “CODE AF FOLDEX 

No 1.”  Code AF is believed to be simply a designator used in the then current RAF Map and Chart 

Catalogue.  This map therefore provided aeronautical chart coverage for bomber crews over the main 

extent of the European Theatre of Operations in one handy product 16 x 27 x 1.5 cms.  The cover and 

back are of 4 mm plywood or board and the back also has an attached tapered card flap to allow the 

map to be tucked into a pocket or belt easily.  On the reverse of the cover is a Key Plan indicating that 

the map is a composite of GSGS 4369 (UK, Belgium and Holland), with heights in feet, and GSGS 

4072 (the remainder), with heights in metres.  Below this are “How to Use” instructions which show 

that the Key Plan at least was “Printed and Produced at the Ordnance Survey, 1945”.  The same may 

be true of the map itself.

These maps are varnished and flight courses and other details could be marked in chinagraph pencil 

and subsequently erased with an ordinary rubber.  On this particular example the user, Colonel HA 

Shewell, has stuck on a Conventional Signs card designated OR 1435.

The Foldex system was also used by US Army from 1944 for a series of 1:1,000,000 scale European 

Road Maps.

Some of the information for this note has been taken from notes by Ian Byrne which may be found 

on the web by searching on “Foldex Maps”, and this site is recommended for those more interested in 

the civilian application of this system, but also illustrated on the site is the France sheet of the AMS 

(Army Mapping Service) European Road Map series.

The only other military Foldex Map that has been found by this correspondent is a 1944 Street 

Directory of Paris.  This is a booklet of 165 pages, each 15 x 21 cms, with an alphabetical street 



Artist: Dave Johnson

Commisions undertaken for bespoke hand drawn maps.

Large originals are produced from which 

smaller full colour prints are supplied in a 

mount for framing.

For further information. 

www.campaignmapart.co.uk
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HOW TO USE FOLDEX

Back and Front Index

To locate a Town or District shown on the Key Plan, as for example on Fold 7 (upper 

section), place thumb on the base (numbered part) of this section (Fig 1), lift up the layer of 

folds above it, and open at Fold 7 (Fig 2).  (The lower folds, A, B and C are below Folds 16, 

17 and 18 respectively).

To follow a route through a single section, turn folds over as one would the pages of a book, 

without unfolding, or, to consult a larger area than that given on any fold, open out additional 

folds; the map easily falls back into its original folds.

To pass from one section of map to another, eg, from Fold 13 to Fold 14, close Fold 13 and 

open at Fold 14 and/or vice versa.  The sequence of Fold numbers run vertically across the 

sections to provide continuity.  There is an overlap on each section which will assist one to 

follow a route without interruption (See area within dashed lines on Key Plan).

To locate during a journey one’s position in relation the entire map, look for the Fold’s 

corresponding number on the Key Plan.

World Copyright by and under License from Foldex Limited, London, WC1.   

“FOLDEX” (Registered Trade Mark).

Brit Pat No 425788.  Canada Pat No 354593.  Registered US Patent Office USA Pat Nos 

2118964 and 2179172 and other Countries &c.  (International Patents).

Printed and Produced at the Ordnance Survey, 1943.

directory.  Inside the rear cover is a “Foldex” street plan of Paris designated GSGS 4234.  Inside the 

front cover are an “Index to Folds” and “How to use this directory” GSGS (Misc) No 106.  

The compiler of this note would be interested to hear of any more military examples which may be 

found in map libraries in the UK.

Bespoke Campaign Maps
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French Hill, Jerusalem and 

The Royal Engineers
By Tony Hitman FRICS

As a member of the Chartered Surveyors’/Sappers Club I recently attended our summer meeting 

at the Royal School of Military Survey.  Following several briefings and a conducted tour of the 

school we were entertained to lunch.  During conversations with my table companions I related a 

story which they thought might be of interest to the readers of The Ranger.

My second posting after India was to the Canal Zone during which I attended an administration 

course at the Middle East College in Gaza, Palestine and, being Jewish, was very pleased to visit 

the Holy Land for the first time, travelling like my forebears from Egypt to the Promised Land via 

the Sinai Desert.  

One of my ambitions when I retired from practice as a Chartered Surveyor was to return to Israel 

as it then became.  I spent many holidays there and eventually purchased a flat.  It is there that my 

story begins.

On one of my many visits to Jerusalem I attended a remembrance ceremony of the British 

Association of Jewish Ex Servicemen and Women at the British Military Cemetery on Mount 

Scopus.  It occupies a beautiful location on a slope of the Mount with breathtaking views of the 

Old City.  Dominating the cemetery at its highest level there is a restful chapel.  The rose gardens 

between the rows of memorials are tended by a faithful Arab head gardener.  Following a short 

service which was honoured by the presence of the British Military Attaché, we placed stones on the 

graves of the fallen Jewish servicemen who had fought with General Allenby in December 1917 in 

the liberation of Jerusalem from the Turks.  I paid my private respects at the graves of fellow Royal 

Engineers including Sapper AR Gale and Pioneer HM Gale.

On other visits to Jerusalem I learned that many of the neighbourhoods are named after religions 

and nationalities.  For example, the Old City is divided into four quarters, Christian, Jewish, Greek 

and Armenian.  Outside the walls of the Old City there is the German Colony and French Hill.  It 

is known that prior to the 1st World War the German Colony was settled by well to do Germans 

both Jewish and Christian.  They built lovely large houses, many of which are now converted into 

expensive apartments.  It is commonly believed by Jerusalemites that French Hill, which connects 

West Jerusalem with Mount Scopus has a similar history, but nothing is further from the truth.  

During my study of Hebrew I was asked to translate a short article about French Hill.  It recounted 

the British victory at Jerusalem, referred to above, and added that General Allenby ordered a new 

map of the City to be drawn.  The portion of the city adjacent to Mount Scopus was allocated to 

Lieutenant French of the Royal Engineers and hence the neighbourhood got its name.  The name is 

sometimes attributed to General French but the records show that he never visited Jerusalem.

As a postscript, during my professional career I was appointed Surveyor to the Worshipful 

Company of Stationers and Newspaper Makers, a City Livery Company, and I was responsible for 

the maintenance of their Hall.  The Clerk at the time recommended me to advise the Order of St 

John of Jerusalem on the condition of their church in St John’s Square also in the City of London.  

Knowing that I had an interest in Israel the Clerk of the Order invited me to their museum.  He 

opened a cupboard and to my surprise and delight he took out and unrolled the original map of 

Jerusalem signed by General Allenby.

Change of web address
The website of the Military Survey (Geographic) Branch of the Royal Engineers Association 

which maintains links with Serving and Retired members of the Royal Engineers, other arms and 

all civilians who have served with survey units worldwide, has changed to:

www.militarysurvey.org.uk
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Haig's Relief Maps

By Dr John Peaty

Let me say at the outset that this paper is in the nature of a two-fold appeal.  

It is an appeal for information and it is an appeal for support.

The Haig Relief Map Collection is now held in the Faraday Hall of the Royal 

Military Academy at Sandhurst.  Previously it was held by the Imperial War Museum.  The collection 

consists of over a hundred wooden-framed relief maps in the large wooden cabinet in which they 

were originally stored.  The maps are built up in cardboard layers using the standard British Army 

1:20,000 trench maps of France and Belgium printed during the Great War. They were used by Field 

Marshal the Earl Haig (1861-1928), Commander-in-Chief of the British Expeditionary Force on the 

Western Front from December 1915, for planning and briefing purposes.

They demonstrate a greater concern with the lie of the land than popular depictions of British 

generalship on the Western Front such as “Blackadder Goes Forth” would give one to believe.  For 

those not familiar with the cultural reference, in his HQ General Melchett unrolls a map.  “God, 

it’s a barren, featureless desert out there, isn’t it” he exclaims.  Captain Darling, his ADC, replies: 

“The other side, Sir!”  On another occasion, Melchett shows George a relief model. “Look, this is 

the amount of land we’ve recaptured since yesterday”.  “Oh, excellent” George replies. Melchett: 

“Erm, what is the actual scale of this map, Darling?” “Erm, 1 to 1, Sir” Darling replies. Melchett: 

“Come again?” Darling: “Er, the map is actually life-size, Sir. It’s superbly detailed. Look, look, 

there’s a little worm”. Melchett: “Oh, yes. So the actual amount of land retaken is?” Darling whips 

out a tape measure and measures the table. “Excuse me, Sir. Seventeen square feet, Sir”.   Melchett: 

“Excellent” (“Blackadder Goes Forth: Private Plane” by Ben Elton and Richard Curtis, BBC TV, 

1989).  

What we know authoritatively about relief maps during the Great War is what is contained in the 

“Report on Survey on the Western Front”.  I quote in full: 

“A consequence of the settled conditions of trench warfare was the production 

of relief or model maps of various kinds.  To meet the demand the WO [War 

Office] undertook the production in quantity of plaster models of 1/20,000 

sheets. The work was entrusted to an agent, who organised a staff for the 

purpose.  These models were made with the vertical scale to the horizontal as 

4 to 1.  The map, printed on special extensible paper, was pasted in position 

on the plaster.  Models of this nature were issued to the higher commands, 

and proved very useful for the study of the ground.  The plaster models were 

reproduced from an original, the basis of which was a series of cardboard 

layers of suitable thickness, each cut to the shape of a contour.  This basis was 

covered with wax, moulded to shape, and a plaster matrix was taken from it.  

An experiment was tried with cardboard layers only, the map being previously 

mounted or printed on each layer.  The result was a model which represented 

the ground as a series of ledges or steps, the proportion of the vertical to the 

horizontal scale being as 4.5 to 1 (or for exceptionally flat areas, 9 to 1). 

Though they were to some degree a false representation, these cardboard 

models proved to be very popular.  They had several advantages.  They were 

light, they did not break if dropped, or, if damaged, were easily repaired, and 

it was possible to stick pins into them and draw on them.  A disadvantage was 

that each model had to be made independently, so that they were expensive. 

The Ordnance Survey organised the supply of these cardboard models, and 

produced one thousand of them.  They were issued in sets, to cover the front 

of the formation, down to Infantry Brigade Commanders.  The value of these 

models has often been questioned. There is no doubt that they were of real use 

to some commanders, but it is also certain that many were never used at all, or 

were mishandled, lost, or taken away as mementoes.  On the whole, considering 

their cost and the fact that they cannot be kept up to date, it is questionable 

whether they are worth making and whether the money would not be better 

expended on layered maps” 

(“Report on Survey on the Western Front”, HMSO, 1920, P46).   
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In essence the Haig maps are ordinary trench 

maps of the Western Front which have been 

raised to emphasise the relief.  The trench 

maps belong to the standard 1:20,000 scale 

series: GSGS 2742. The base maps were 

Belgian or French.  Each map covers a ground 

distance of 10km north to south by 16km east 

to west. For the purpose of easily identifying 

features, the map face is overlaid by a grid 

of 500-yard squares.  The grid comprises 

22 rows and 35 columns of these squares, 

which are numbered alphanumerically.  

Trench information is overprinted on the map 

face.  Enemy trenches are depicted in detail 

and are coloured red.  Allied trenches are 

depicted in much less detail (in case of 

capture) and are coloured blue.  In the 

middle of 1918 the colours were 

reversed.  The trench overprints 

were regularly updated using 

aerial photography.  Edition 

6A of sheet 28NW 

(which covers Ypres 

and Poperinghe), for 

example, is dated 30th 

June 1917 (GSGS 2742 

28NW Edn 6A: WO297/2994).  The contour interval is 5 

metres.  Because of the small interval, the Haig maps –which are of the cardboard type – are not cut 

and built up along every contour but along every other one.  Depending on the nature of the terrain, 

the vertical exaggeration is either 4.5 or 9 to 1. 

The Haig Relief Map Collection was catalogued by Anne Ferguson and Michael Orr at Sandhurst 

on 14th April 2003.  The serial number (A1 through to C108) is the number found on the map tiles 

(apart from 6 smaller maps) and relates to rack locations within the cabinet.  (The letter indicates 

the cupboard section and the number the shelf on which the map was originally stored).  It is most 

likely that this numbering was done by the IWM while the collection was in their care.  Some 

maps have other numbers inscribed on them, but this alphanumeric-sequence is the only complete 

and consistent marking found on the maps.  The map sheet number is that used by the BEF during 

the war e.g. serial B47 is sheet 36SE. Of the maps, 42 are dated, the date referring to the trench 

overprint.  The other 66 maps, however, carry no overprint and are thus undated.  Outside of these 

108 maps, there are 6 unclassified maps, small and not so well made, relating to the area beyond 

the Ypres salient and identified by the main town or other feature on the map.

The collection provides unbroken coverage of the Western Front from Ostend on the Belgian coast 

to Laon in France. The diagram on page 47, which I have adapted from an original produced by 

Nicholas Hutchings (DGC), shows the coverage.

With one exception (serial B50 dated 22nd June 1918), all the trench overprints are dated 1917. 

There are a large number of duplicate maps.  One of the maps is missing (serial B71), although 

fortunately it is a duplicate.  Some of the maps of the Belgian coast, such as 12NE (serial A4) and 

12SW (serial A5), show underwater contours.  We were very interested in the Belgian coast in 1917 

because we planned and prepared an amphibious landing there.  Because of warping over time, the 

relief of some maps does not accurately link with that of their neighbours.  For example, 13NW 

(serial A11) does not properly join with 13SW (serial A12).  

How were the Maps Used by Haig?

In my researches thus far I have found only two entries in Haig’s diaries which specifically refer 

to these maps.

The first entry is dated Monday 3rd July 1916, the third day of the Battle of the Somme.  I quote 

in full: 
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“By request, I received Generals Joffre and Foch about 3pm today. The 

object of the visit was to ‘discuss future arrangements’.  Joffre began by 

pointing out the importance of our getting Thiepval Hill.  To this I said 

that, in view of the progress made on my right near Montauban, and the 

demoralised nature of the enemy’s troops in that area, I was considering the 

desirability of pressing my attack on Longueval.  I was therefore anxious 

to know whether in that event the French would attack Guillemont.  At this 

General Joffre exploded in a fit of rage.  ‘He could not approve of it’.  He 

‘ordered me to attack Thiepval and Pozieres’.  ‘If I attacked Longueval, I 

would be beaten’, etc., etc. I waited calmly till he had finished.  His breast 

heaved and his face flushed!  The truth is the poor man cannot argue, nor 

can he easily read a map.  But today I had a raised model of the ground 

before us.  There were also present at the meeting Generals Kiggell and 

Foch and Renouard (from GQG) and Foch’s Chief Staff Officer (Weygand).  

Only Joffre, Foch and I spoke.  When Joffre got out of breath, I quietly 

explained what my position is as regards him as the “Generalissimo”.  I 

am solely responsible to the British Government for the action of the British 

Army; and I had approved the plan, and must modify it to suit the changing 

situation as the fight progresses.  I was most polite.  Joffre saw he had made 

a mistake, and next tried to cajole me.  He said that this was the “English 

battle” and “France expected great things from me”.  I thanked him but 

said I had only one object, viz., to beat Germany.  France and England 

marched together, and it would give me equal pleasure to see the French 

troops exploiting victory as my own.  After this, there was a more friendly 

discussion between Foch and me...I soothed old Joffre down.  He seemed 

ashamed of his outburst and I sent him and Foch off to Amiens…Still, Joffre 

has his merits.  I admire the old man’s pluck under difficulties and am very 

fond of him. However, I have gained an advantage through keeping calm.  

My views have been accepted by the French Staffs and Davidson is to go 

to lunch with Foch tomorrow at Dury to discuss how they (the French) 

can cooperate in our operations (that is the capture of Longueval)” (Haig 

Diary, 3rd July 1916: WO256/11.  Quoted in General Sir James Marshall-

Cornwall, “Haig as Military Commander”, PP195-6).

The second entry is dated Tuesday 2nd August 1917, the third day of the Third Battle of Ypres. 

I again quote in full: 

“Owing to heavy rain the front seems quieter, but yesterday the enemy 

launched 2 big counter attacks.  One was made with a whole division. 

Luckily it fell on the 15th Division, which stoutly held its ground and beat 

the enemy back with very heavy loss.  At 10pm I saw Gough and Malcolm 

(his MGGS) with Kiggell.  I showed him on my relief map the importance 

of the Broodseinde-Passchendaele ridge and gave it as my opinion that his 

main effort must be devoted to capturing it, not until it was in our possession 

could he hope to advance his centre.  He quite agreed.  I also told him to 

be patient and not put in his infantry attack until after 2 or 3 days of fine 

weather, to enable our guns to get the upper hand, and the ground to dry 

out.  Prisoners taken by the First Army near Armentieres state that they have 

been told that a big offensive with Lille as the objective was in preparation 

and believed that French troops were opposed to them.  The enemy also 

bombarded Ploegsteert Wood and the roads in the area.  All this proves 

the advantage of spreading false reports in War!....this last action of 31 

July compares most favourably with the preceding ones.  I returned to the 

train for lunch and left immediately after for Cassel where I saw General 

Plumer at his HQ.  His army has done well misleading the enemy. We spoke 

about the relief of divisions now holding the line; it is necessary to be as 

economical as possible on his front, but this bad weather takes so much out 

of the men in the trenches that more frequent reliefs are necessary” 

(Haig Diary, 2nd August 1917: WO256/21).   

On the limited evidence of these diary entries, I conclude that Haig used his raised maps in two 

ways: to convince brave but none too bright (as well as domineering) Allied commanders of 

the logic of his chosen course of action; to impress upon brave but none too bright subordinate 

commanders the importance of taking and holding certain features. 
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The Haig map of Flesquieres 

Ridge (sheet 57c NE) is very 

interesting in that, not having 

a trench overprint, the trenches 

have been roughly marked in 

red and blue crayon and there 

are also some pencil marks.  

The most important of these 

are the circled numbers 51 

and 62 which are drawn on 

the objectives of these two 

divisions (of IV Corps) on 20th 

November 1917.  So it would 

seem that this map preserves a 

phase in the actual planning or 

briefing process for the Battle 

of Cambrai.  A battle which, 

we should not forget, saw both 

the first completely predicted 

artillery barrage and the first 

massed tank attack in history. 

The post-war history of the Haig maps is extremely unclear and what we do know is very tentative.  

It is believed that they were passed to the Imperial War Museum in 1920 or 1921.  They were stored 

at Lambeth until 1977 or thereabouts.  They were then placed in store in Crayford.  They were then 

placed in store in Duxford, being moved around the site from one store to another over the years.  

After 80 years of indifference and neglect, the IWM decided to offer to loan them to Sandhurst, 

which readily accepted the offer.  The maps were transferred to Sandhurst, except for two triplicates 

(28 NW and 28 NE) which were retained by Duxford.  It is not thought that they have ever been 

properly displayed, which would account for the absence of authoritative references to them in the 

standard literature on Great War mapping.    

In his magnum opus “Artillery’s Astrologers”, Peter Chasseaud makes two brief mentions of relief 

maps (PP158 and 223, “Artillery’s Astrologers”, Dr Peter Chasseaud, Mapbooks, 1999).  Firstly, he 

quotes a diary entry by Captain Romer of 1st Field Survey Company (who, incidentally, invented 

“romers” - which we still use today). On 6th April 1916 Romer wrote caustically and cryptically: 

“Wilson commanding the IV Corps, again to the fore - stories of golf - incidents of his relief maps, 

why doesn’t the fool look at the ground itself?” Chasseaud conjectures that this may have been 

when relief maps were introduced into the BEF and then briefly quotes from what the “Report 

on Survey on the Western Front” says.  Secondly, he quotes from the “Report on the Ordnance 

Survey as Affected by the War” for 1916-17 which says that a new sub-division was created on 11th 

December 1916 specifically to make relief maps and that this supplied 565 to the BEF by the spring 

of 1917, averaging 36 per week.   

What is the state of The Haig Maps today?

While on the whole their condition is remarkably good, being stable and apparently not subject to 

deterioration, all are in need of cleaning and some are in need of conservation because of tears or 

other minor defects.  Upon its arrival at Sandhurst, the cabinet was in need of attention and to be 

made more secure.  Ideally, this should have preceded the conservation of the maps.

In view of their historical importance, an exploratory examination and then a programme of 

conservation have been undertaken on a goodwill basis by the Defence Geographic Centre (DGC) 

at the initiative of Pete Jones, to whom everyone interested in Great War mapping should be 

grateful.

An examination carried out on 10th July 2003 by Derrick Chivers (DGC) of four examples chosen 

at random from the collection has revealed the following information regarding construction and 

condition.

Three of the maps examined (sheets 28 SW Messines and Kemmel, 51b NW Arras and Oppy, 51b 

SW Bullecourt and Boisleux) are of identical construction and are in identical condition.  The maps 

are each mounted on a board, size 49.5cm x 79.5cm, which is supported by a wooden frame 1.5cm 

thick.  The cardboard layers appear well secured except for loose areas around the edges, which 

are vulnerable to abrasion.  Higher layers have been damaged or completely lost.  The removal of 
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dirt revealed brown “foxing” blemishes on the paper surface.  This may be the result of impurities 

within the paper, or material used in the production of the cardboard on which it is mounted.  The 

paper requires cleaning to remove surface and ingrained dirt.  This can be achieved using a latex 

sponge followed by the application of a soft rubber.  The absorbent finish of the paper prevents the 

use of water to remove ingrained dirt and stains.  Any loose/detached paper is reattachable with 

wheat starch paste.  Missing areas could be replaced with photocopies of the original maps in the 

National Archives (WO297).

One of the maps examined (sheet 21 SW Iseghem) is secured with rusty, iron tacks to a three ply-

board, size 40cm x 50cm, which is supported by a strip of wood nailed down to the two length sides.  

It was originally composed in some parts of over 20 layers of strawboard to illustrate the relief, but 

some of the top layers have been damaged or lost.  Surface dirt was severe having accumulated in 

the narrow reliefs.  Liquid has also dried on the surface in certain areas.  The cardboard base layer 

is not secured flat to the rough base board due to warping caused by the uneven distribution of the 

layers and adhesive or the strawboard has become detached from the metal tacks.  Conservation 

procedures are the same as for the standard maps.  However, with this example the paper surface has 

a gloss finish which enables the removal of ingrained dirt by aqueous procedures.  Consideration 

should be given to replacing the method of securing the relief to its baseboard.  The rusty tacks 

should either be replaced with steel tacks or secured with adhesive to ensure it lies flat on the 

baseboard.  

I believe strongly that the Haig maps should be conserved and then displayed, for three reasons.  

Firstly, there is their intrinsic value.  Although the maps are ordinary trench maps (that is, French 

and Belgian maps with a grid and with trenches overprinted), the use to which these maps have been 

put (i.e. cutting them along contour lines and building them up in layers to emphasise the relief) is 

extraordinary. They undeniably possess the “Wow!” factor.  The military and military historians, in 

particular, just cannot resist crouching down and imagining themselves on the Western Front - or 

at least on the planning staff!  Even the most cursory look at the maps impresses upon one certain 

things, far more powerfully than any book could do.  The fact that, although low-lying, Flanders is 

not uniformly flat (the existence of the Flanders Plain notwithstanding).  There is high ground - but 

not a lot.  Hence the crucial importance of features such as Mount Kemmel (521 feet), Messines 

Ridge (just under 270 feet), the Gheluvelt Plateau (200 feet) and Passchendaele Ridge (150 feet, 

with the village itself at 167 feet).  Gradients on these ridges are almost imperceptible and the 

slightest elevation or variation in ground vital to artillery observation.  The fact that Flanders is 

criss-crossed with rivers, canals and small culverts running into streams (the local name is a “beek”) 

(Dr Steven Badsey, “The Abomination of Desolation”, P266 in “Battlegrounds” edited by Michael 

Stephenson, National Geographic, 2003).  The fact that the Germans are usually to be found holding 

the high ground. As a consequence, usually they enjoy excellent fields of vision and fire over the 

surrounding countryside and they are able to keep relatively dry while the Allies are condemned to 

attack uphill from their water-logged positions below.  

Secondly, there is their place in the history of operational model making.  Extending from the 

French Plans et Reliefs of the 17th and 18th centuries (1:600 models of fortresses and fortified 

towns), through these Haig maps, the 30” square Plasticine briefing model of Zeebrugge made for 

the raid in April 1918 and now on display at the IWM, the UK and US model making activities in the 

Second World War (some of the more famous of which are at Duxford) such as the 1:50,000 model 

of Berchtesgarten, the relief versions of standard topographic mapping produced by the US Army 

Mapping Service immediately after the war (e.g. relief versions of the 1:250,000 maps of Britain), 

the models of topographic mapping currently produced by Turkey, Hungary, Russia and Italy to the 

3-D fly-throughs, Digital Elevation/Terrain Models and data draping that are what cartographers do 

now (Email Watt/Peaty 22nd January 2004).  Unlike modern computer applications, however, the 

Haig maps do not have a tendency to crash on a regular basis!  

Thirdly, these maps have found their way to the officer training establishment of the British Army 

at Sandhurst, where following cleaning and conservation they could be used as training aids and 

to support lectures, conferences etc.  Certainly worth a mention in a future book entitled "Little-

known stashes of geographic data and how stuff gets to units/establishments etc. which no one 

would expect geographic data to be in".  Unfortunately, their future at Sandhurst is not certain. 

Sandhurst, like DGC and the rest of the MOD, is a bit strapped for cash at the moment.  It is also 

pushed for space.  Moreover, the enthusiasm to have them appears to have diminished somewhat. 

Sandhurst did mount a Haig conference on 29th November 2003 and did display two of the maps 

but as an afterthought without prominence, explanation or discussion. Since then there have been 

developments at Sandhurst: some good, some not so good.  The cabinet has been beautifully 
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restored and they are keen to restart the conservation programme.  They intend to display four 

maps at a time accompanied by information boards, making use of this paper.  However, access to 

Sandhurst is problematic.

Before finishing I would like to thank Pete Jones, Nicholas Hutchings, Dave Watt and Derek 

Chivers of DGC; Anne Ferguson of Sandhurst; Chris McCarthy of the IWM; and above all Mike 

Orr formerly of Sandhurst for their advice and assistance with this paper.

Let me end with a quote.  Haig rarely gave press interviews and when he did the resulting pieces 

written by journalists were uniformly unrevealing. Indeed, Charteris (Haig’s Chief of Intelligence) 

dismissed them thus: ‘…. “Union Jack over the door, cow grazing in the meadow, strong silent 

man, blue eyes, white moustache, raised maps”, and such-like drivel’ (Brigadier-General John 

Charteris, “At GHQ”, Cassell, P193).  I sincerely hope that this paper about Haig’s raised maps 

could not be accurately described as drivel!
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Surveying Beneath The Lines in 

The Great War

Surveyors have often had to overcome almost insurmountable obstacles and 

face many hazards in the course of their endeavours.  There can though have 

been few more exacting and perilous situations than those faced by the survey 

officers in the tunnelling companies in the Great War.  It was vital that the 

mining galleries be accurately plotted in relation to the ground, to other tunnels, the water table and 

the enemy positions and tunnels.  Working from the front line trenches, sometimes even from within 

No-Mans-Land, and thence down inclines or vertical shafts into restricted galleries, they had to 

ensure accurate direction, levels and depth, and where mine charges were to be laid that they were 

positioned correctly in relation to the target.  They worked in foetid conditions of extreme difficulty, 

frequently under threat of entombment from German mines or tunnel collapse, and with the ever 

present hazard of carbon monoxide poisoning. 

These circumstances are epitomised in the article below, culled from the Tunnellers Old Comrades 

Association (TOCA) bulletin No 11, dated 1936 and written under the pseudonym “Tunneller”.  

Unfortunately we have not been able to trace the author’s name although he was almost certainly 

an officer with 250 Tunnelling Company RE.  It has been additionally illustrated including a plan 

of the Peckham mine system which features in his article.

By courtesy of Mr Robin Sanderson, there follows a report written by his grandfather on a 

Troughton and Simms periscopic theodolite with a photograph of the instrument in use.  Perhaps 

someone might be able to suggest the purpose of the plumb bob suspended above him?

Finally, on the lighter side, a short article, also from TOCA bulletin No 11, which though humorous 

in nature illustrates the especial perils of front line survey. 

Some notes on Surveying For The Deep Offensive Mine Galleries in front of the 

Messines-Wytchaete Ridge.

The commencement of the deep offensive mines in front of the Messines-Wytchaete Ridge 

introduced new problems in underground surveying.  Defensive galleries, although they may have 

extended for a considerable distance along the front line, usually had frequent connections to the 

surface, and as the forward saps rarely extended as far as the enemy front line, extreme accuracy 

was not essential.  With the Messines mines, however, with galleries extending anything up to 

half a mile from shaft to objective, the problem was entirely different.  Different methods were 

adopted in different Companies, some regarding a magnetic bearing as sufficiently accurate, but 

the writer, being responsible for the surveys 

of several of the longest galleries, was forced 

to the conclusion that for some unexplained 

reason, there was sufficient local attraction, 

even at a depth of over 100 feet in solid 

clay, to render more accurate methods very 

desirable, if not actually necessary.  Efforts 

to obtain proper mine surveying instruments 

met with little success, the only instrument 

available being an ordinary four-inch land 

surveying theodolite.  Anyone acquainted with 

this instrument will appreciate the difficulty of 

working with it in a wet and muddy gallery, 

the size of which rarely exceeded 2 feet by 3 

feet 6 inches in the clear, and in an atmosphere 

so foul that a match, if struck, would only 

glow red at the end. 

The first requirements were to obtain the direct 

bearing and distance and difference in level 

between shaft-head and objective.  Sometimes 

the objective could be observed from points 

within our own line, and sometimes it could 

By Phillip Robinson
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not.  The method adopted by the writer was a combination of observation and scaling from 

aeroplane photographs. Points as near as possible to the objective that could be seen from positions 

within our own line and could be identified on the photographs were selected.  The positions within 

our own line were connected to form a base and direct observations taken to the selected points.  

This was not infrequently a somewhat, difficult operation, as the observation positions were of 

necessity exposed to the enemy, and it often was necessary to crawl to the selected position under 

cover of darkness making the required observations as dawn was breaking as soon as it was light 

enough to see, and then crawl back to cover as best one could. 

The scales of the, aeroplane photographs were obtained by selecting recognisable points on, or 

near to the edges of the photographs, and scaling on the ordnance maps the distance between them.  

The scale of the photographs could then he deduced by measuring 

on them the same lines, this was checked by comparing the 

scaled lengths of the observed lines with their calculated lengths.  

When reasonable agreement had been obtained, the bearings and 

distance from shaft-head to objective calculated, the difference in 

level between the points observed and the surface at the objective 

had to be estimated. 

A magnetic bearing was considered sufficiently accurate to run the 

gallery for the first 1,000 feet or so, after which a fixed bearing 

was taken down the shaft and carried up the gallery to the face, 

and the position checked.  The gallery was then carried forward 

on a magnetic bearing with checks by fixed bearing until the 

objective was reached.

In the early days of single shafts the required bearing had to be 

laid out over the shaft and carried underground by lines dropped 

down the shaft.  As the distance between these lines rarely could 

exceed four feet, considerable accuracy was necessary.  Later on, 

a second shaft was sunk for all the long galleries, and connected to 

the first, so that the distance between the shafts gave an efficient 

base for the bearing of the gallery. 

With one officer placed definitely in charge of surveys, the writer 

found that the officers in charge of the actual mining operations 

concerned themselves only with progress, placing complete 

trust in the survey officer to see that they progressed in the right 

direction.  The greatest care had to be exercised to see that they did not rise too fast, and the facility 

with which they could veer to right or left and lose the lines placed for their guidance was somewhat 

trying to the latter officer, who had to 

go up and put in fresh lines for the 

next shift.  The result was short lines 

and numerous angles when the fixed 

bearing was carried along the gallery. 

The writer found that the most 

satisfactory support for his theodolite, 

while observing underground, was a 

short, flat board placed on a couple of 

sandbags of clay, beaten flat and laid 

on the solid ground between the timber 

sets supporting the gallery.  While 

working by himself on the instrument, 

he had to observe in one direction, 

and then endeavour to climb over the 

instrument without disturbing it  - no easy feat in a gallery with 3 feet 6 inches or less clearance 

- and observe in the other direction.  Later he trained an assistant to observe, and the two would lie 

full length on the floor of the gallery, facing the instrument, each observing in one direction over 

the top of the other.  

Distances were measured along the roof of the gallery.  The above measures may have given 

results rather more accurate than actually were required, but the writer had reason on more than 

one occasion to be thankful for the extra care taken in surveying the galleries.  The most note-

worthy occasion occurred in the gallery running to a mine placed under Peckham Farm in front of 
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Wytchaete.  The gallery was completed and the mine laid in 1916, but early in 1917 the authorities 

decided to branch off from the gallery just beyond the 800 feet mark, and drive for another objective 

on the left.  The Company was very much against this course, as it was seen that the new gallery 

would run dangerously close to an old crater blown by the enemy about a year earlier, which, if 

tapped, would certainly flood the gallery and endanger the mine already laid.  It was considered, 

however, that the new gallery would be too deep to be affected, and instructions to proceed were 

given.  The fears of the Company proved to be only too well founded.  Electric light brought from 

a neighbouring mine was being used in the new gallery, and to avoid the risk of a short occurring 

between the light wires and the mine leads, and so prematurely firing the mine, the leads had been 

disconnected at the point where the new gallery had been broken away.  A sudden rush of sludge 

at the face forced the miners from the gallery, giving them no time to connect the leads, and in a 

very short time the whole gallery was flooded.  Frantic efforts were made to clear it, but it collapsed 

completely before this could be done.  The Company was thus faced with one of its most important 

mines, all charged and ready to be fired, with the leads lost over 800 feet from the shaft. 

It was decided to make an attempt to pick up the lost leads by breaking away from the shaft about 

10 feet above the old gallery and driving a fresh one.  The new gallery had to be kept well clear of 

the old one until the point at which it was to be picked up was approached.  This had to be beyond, 

the tamping of the charge or there would be a risk of, flooding the new gallery as soon as the old 

one was breached. 

The new gallery was broken away at right angles to the old one and driven for 20 feet or so to get 

well clear of the old gallery.  It was then set on an approximate course to bring it to a point about 

10 feet to the right of the spot at which it was desired to pick up the leads.  The pressure of the clay 

was so great that 5 inch by 3 inch steel girders set on edge had to he used for the " timbering " of 

the gallery, and although the clay was continuously cased out behind them, even these bent under 

the strain.  The use of steel girders put a magnetic bearing out of the question, and the problem was 

to find means to set the correct bearing for the new gallery. 

The second shaft had some time before been put out of action, owing to a direct hit by a "big 

minnie''; and the main shaft had also suffered to some extent, having been knocked somewhat out 

of the perpendicular.  The maximum length that could be obtained between lines dropped down the 

shaft was 2 feet 3 inches, and from this the bearing for the drive had to be taken.  A bearing was-

laid across the shaft with the greatest care and carried to the face as before described.  The correct 

bearing was set and maintained until it was calculated that the required point had been reached.  A 

push pipe was then inserted in the side of the gallery and forced out in the direction of the old.  This 

was probably the most anxious time the writer has ever experienced, and his relief can be imagined 

when the first effort located the old gallery just over 6 feet away.  No time was lost in breaking into 

the old gallery and picking up the leads which were at once connected to new leads brought up the 

new gallery in readiness.  Some very anxious faces watched the needle of the testing set when these 

leads were tested for the first time, and the sighs of relief as the needle was seen to respond were 
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deep and heartfelt.  If memory is not at fault, this was accomplished within a week of the time set 

for the attack. 

On another occasion it became necessary to effect a connection between a deep gallery and a 

shallow defensive gallery that was being maintained as a listening post.  The defensive gallery was 

immediately in front of our own line opposite Petit Bois.  In the summer of 1915 there had been a 

certain amount of mining activity at a depth of 20 feet to 30 feet, and our line had been blown at this 

point on more than one occasion.  Later on, this point became particularly subject to minnenwerfcr 

bombardment, and for a considerable period the infantry were able only to maintain an isolated 

outpost.  There was little to attract further mining activity on the part of the enemy, but the infantry 

were nervous and insisted on the maintenance of a listening post in our old gallery.  This required 

continuous pumping operations to keep the gallery from flooding, and at times it became almost 

impossible to maintain a regular service of pumpers and listeners. 

It was realised that one of the deep offensive galleries passed beneath, within striking distance, at 

a depth of about 90 feet, and the idea was put forward of connecting the two, and so obtaining a 

safe passage to the shallow gallery.  There were obvious dangers of flooding the lower gallery or 

of an enemy raiding party finding its way into it from the upper one, but it was felt that adequate 

precautions could be taken, and it was decided to attempt the connection.  A distance of about 1,000 

feet separated the two shafts, and between them was a low ridge, the face of which, leading to the 

forward shaft, was so exposed that direct measurement was out of the question.  Triangulation had 

again to be resorted to, from which observations the direction, distance, and difference in level from 

a point in the lower gallery to the upper one were calculated.  Connection in this instance was in was 

in some respects rendered easier, as signals could be transmitted from the upper gallery to the, lower 

one as soon as the workings had approached close enough, but the signals were liable to be more 

deceptive than otherwise.  Sounds traveled downwards for a surprising distance through the clay, 

but for some strange reason their direction was liable to considerable distortion.  Signals transmitted 

to the listeners when picked up would frequently appear to be coming from a direction entirely 

different to that from which they were transmitted, and the writer has deep seated memories of 

being urgently summoned to the line to find a perplexed mining officer engaged on an underground 

connection, who reported that clear signals from the objective had been picked up coming from an 

entirely different direction from that which he had been instructed to drive.  More than once the 

writer has been half convinced himself and has returned to spend the night hours going carefully 

through his calculations in search of some gross error.  Frequently the two galleries would be within 

a few feet of each other before the signals would suddenly appear from the right direction. 

Some experiences amusing to look back upon occurred in the running of shallow communication 

tunnels from the support, to the front line.  These tunnels were put in at several points on the front 

where the communication trenches were particularly exposed or liable to collapse. Several trenches 

in this condition were to be found opposite the Messines - Wytchaete Ridge, and it was decided 

to supplement them by underground communication to ensure that troops could be got to the line 

before the attack.  The communication tunnels were constructed with from 20 feet to 30 feet head 

cover, and frequently were driven from both ends.  Very careful laying out was necessary to ensure 

a clean junction and correct drainage.  Their length usually was about 300 to 400 yards.  Sometimes 

the necessary surveys could be made by direct measurements, but frequently the exposed nature of 

the intervening ground made this impossible. 

On one occasion the writer decided on a base at right angles to the communication trench.  One end 

of the, base was on the parapet of the trench, where a little cover was afforded by the branches of 

the remains of a tree on which some sparse leaves were bursting forth with the spring.  The other 
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was out in the open, about 75 yards away, where it appeared a small bush would afford sufficient 

cover to allow the observations to be taken if the observer was in position before dawn broke.  The 

intervening ground appeared to be sufficiently low to allow the observer to crawl back to his trench 

after completing his observations.  The writer therefore measured his base under cover of darkness 

and placed himself behind the bush in readiness to take his observations to an illuminated mark set 

behind the parados of the front line. 

It was a clear spring morning and no signs of life were in evidence except for a few birds saluting 

the morn and occasional wisps of smoke rising from both our own and the enemy lines, indicating 

that the thoughts of the troops were on their morning meal.  The war might have been miles away.  

The required observations were taken without difficulty, and lured to a false sense of security by 

the peacefulness of the morning, the writer put his theodolite over his shoulder and proceeded at a 

brisk walk back to the trench.  He had not gone more than a few steps when a bullet passed so close 

to his face that the felt the wind of it and heard a resounding crack as it passed.  He dropped flat 

to earth, and, cautiously looking up, saw his assistants preparing to come out of the trench to fetch 

him in.  Signaling to them to remain where they were, he looked round towards the line and came 

to the conclusion that he was out of view as long as he kept down, and thus was able to see a certain 

amount of humour in the situation.  One or two more shots followed, and, as soon as all was quiet 

again, the writer commenced to crawl towards the trench.  Becoming less cautious as he proceeded, 

the nether portion of his anatomy no doubt began to show more and more above the grass, but it 

was quickly brought to earth again by a few more shots passing over.  This happened on two or 

three occasions until a bullet kicked up the mud right in front of his head.  Realising suddenly that 

he could be hit where he was, all humour vanished immediately from the situation, and never before 

had he hugged himself so close to mother earth.  By this time a machine gun or two had begun to 

take an interest and the writer distinctly remembers feeling himself lying absolutely exposed in the 

open, with what appeared to be the whole German army shooting at him.  From then on. progress 

was made with the greatest caution, and at length a spot a few yards from the trench was reached.  

From there to the trench was over the remains of a road leading to Wytchaete, with no vestige of 

cover.  Waiting until interest seemed to have waned a little, he leaped to his feet and made a wild 

dive for the trench, feeling as he jumped into it that he had beaten the machine gun bullets passing 

behind him only by inches.  A tunnelling sergeant who had been anxiously watching his progress 

picked him up as he landed in the trench and announced with glee that the writer had just won five 

francs for him, an infantryman having wagered that amount that he would not manage to get back!  

The writer possessed a very slim figure in those days, which, alas, the passing of the years has done 

much to destroy, but from then on his reputation for being able to take cover behind a blade of grass 

was unimpeachable. 

This incident had a curious sequel. Many years later the writer found himself in a little town in 

South Kedah.  He had had a quiet round of golf with the Engineer, the Surveyor and the Police 

Officer, and the four of them were sitting comfortably refreshing themselves after their exertions.  

Just recently a war picture had come their way and this set them discussing past experiences.  The 

Engineer and the writer discovered that they had been in the same part of the line at the same time, 

and they endeavoured to call to mind parts of it that they both remembered.  The writer asked the 

Engineer if he remembered a communication trench named "Poppy Lane.  "I should think I did," 

replied the Engineer.  "I had to pass up and down that trench almost every day for quite a while, 

and it was about the worst trench for sniping I can remember.".  Continuing, he said, "I saw a funny 

thing there one day. It must have been about April 17.  I was coming down that trench at daybreak, 

and, looking over the side, I saw some silly born ruddy idiot wandering about in the open with a 

theodolite over his shoulder.  I don't know what he thought he was up to, but I reckoned he must be 

some base wallah who hadn't realised that there was a war on in the vicinity.  The Engineer was 

somewhat surprised when the writer informed him that the wanderer had fully realised that there 

was a decidedly unhealthy war on before he got back to the trench, and he called hurriedly for 

further liquid sustenance when he discovered that the writer had been the silly born ruddy idiot!"  

An amusing incident occurred during the running of one of these galleries just to the right of 

Petit Bois.  In this case it was found impossible to drive from the front line, and the whole length 

of the gallery had to be driven from the supports.  Some distance from the exit it was found that 

insufficient fresh air was reaching the face to allow the workings to proceed, and, in order to avoid 

the necessity of installing air-pumping plant for a short length of gallery, it was decided to push a 

pipe from the gallery to the surface.  The pipe was in short lengths, which were screwed together and 

jacked from the floor of the gallery.  A tapered nozzle which was to be removed as soon as surface 

was reached was inserted in the end of the first length of pipe.  The surface above had been the 

scene of heavy fighting over a considerable period and churned up into the mud were a mass of old 

duckboard tracks, ammunition boxes, odd timbers, rolls of barbed wire and other debris of trench 
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warfare.   Time after time the end of the pipe as it neared the surface encountered some obstruction 

which barred further progress, and the writer found himself looking forward to the unpleasant task 

of locating the position of the end of the pipe from the surface so that the obstruction could be 

cleared from above.  However, after several abortive efforts, a spot at last was found at which it 

appeared that a clear passage would be obtained.  The sergeant in charge of the shift screwed on 

length after length of pipe in order to keep the end moving, and sent word to the officer in charge 

that it appeared that he was going to be able to force the pipe to the surface.  The officer hurried 

up the gallery to the scene of operations and congratulating, the sergeant on his success casually 

asked him how many lengths of pipe he had put on.  A rapid calculation convinced the officer to 

his dismay that unless the pipe had been pushed off its course, the end by this time must be many 

feet above ground.  Stopping operations, he took the sergeant down the gallery and to the surface to 

investigate.  Looking in the direction of the gallery, they observed the end of the pipe towering fully 

20 feet into the air.  Its own weight had caused it to bend over, and the nozzle had fallen out.  From 

the end was issuing a. cloud of white vapour, due to the hot atmosphere underground.  The sergeant 

stood spellbound for a moment and then ejaculated: "------ me!  Ain't it oop a ------ height!!" 

It was impossible to unscrew the surplus lengths of pipe by day so the pipe had to remain where it 

was until darkness fell.  Strangely enough, the enemy displayed no interest whatever in the strange 

apparition appearing just behind our own front line, but the writer has often wondered what they 

thought about it.  He remembers clearly that the section of our line immediately in front of the pipe 

was for the rest of that day a decidedly unpopular spot 

“TUNNELLER”

 

3 inch Troughton & Simms Transit Theodolite 

with Periscope Attachment
A report (abridged) by Captain Alexander Sanderson 

Officer Commanding 3rd Australian Tunnelling Company

22nd November 1916

Instrumental Accuracy 

As instructed, I have the honour to report on the 3 inch Troughton & Simms 

transit theodolite with periscope attachment.  It is a splendid instrument, 

well designed, well balanced and supported on an adjustable sliding base 

plate for quick centering.  The workmanship is excellent, the horizontal and 

vertical circles are accurately divided into 1/2 degree intervals with verniers 

reading to divisions of one minute of arc.  The axes of circles are concentric.  

No provision has been made for adjusting the horizontal axis.  This point is 

important when the periscopic attachment is used.  Without it, any error due to 

the horizontal axis not being truly horizontal can be eliminated by observing 

with each face of the instrument and taking the mean of the two readings. 

The periscopic attachment will give accurate readings so long as the mirror 

swings on its axis only perpendicularly to a truly vertical plane passing 

through the center of the horizontal circle so the more practical and simple 

method of making the mirror reversible suggests itself. 

A practical test was made for the instrumental accuracy of the instrument with 

the periscope attached.  The transit was first put in proper adjustment with the 

exception that the horizontal axis was not quite horizontal, as no means of 

adjustment is provided.  Three angles were then carefully measured, without 

the periscopic attachment using both faces of the instrument and taking the 

mean of the readings in order to eliminate any error due to the horizontal axis 

not being truly horizontal. 

Station B. was 22 degrees above Station A. and level with Station C, which 

was about on the same level as the station from which the observations were 

made. 

Station D. was 24 degrees above Station B and C, and therefore 46 degree 

above station A. 

Captain Alexander Sanderson (later 

Major DSO, MC & bar), Officer 

Commanding 3rd Australian Tunnelling 

Company, employing a periscope 

theodolite at Hill 70 in late 1917.

By courtesy of Grandson Robin 

Sanderson who holds the copyright.
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If the ratchet which is operated by the mirror setting screw pinion were made about one inch longer, 

so that after observing with one face the mirror could be swung to face the opposite side, a reverse 

face reading could be made and the mean between the two readings so obtained would give the 

correct result in all cases.

Suitability for Trench Warfare

The instrument is eminently suitable for trench conditions.  In principle it is practically similar to 

the larger instrument which I have used and found to be of very great value for surveying in the 

trenches. 

The periscopic attachment should be painted with a less conspicuous colour to as far as possible 

prevent it coming under the notice of enemy snipers.

Value and Accuracy Relative to Box Telescope

The measuring of angles through a transit and carefully selected box periscope can at best be only 

approximate, as no means are available for telling when the planes of the mirrors are perpendicular 

to a vertical plane passing through the axis of the transit and the point of observation.  Angles 

measured by this method may be several minutes in error.

Conclusion

With the small extension of the ratchet mentioned above, the 3 inch theodolite and periscope is a 

suitable instrument and of sufficient preciseness to meet all of the requirements of surveying in the 

trenches. 

From Sanderson private archives – copyright

A Survey at Loos in 1916
In the summer of 1916, some three months or so after I had joined the 173rd Tunnelling Company 

I was deputed to do a survey in the Loos Sector to determine the position of a point between the 

front line and support trenches, from which it was proposed to start an incline, in relation to five 

small vertical shafts more or less in line and just behind the front line trench.  These shafts, in spite 

of attempts to camouflage them and the spoil which was raised at them from the saps, were being 

constantly strafed, and our casualties were unnecessarily heavy, to say nothing of those of the P.B.I, 

and it had been decided to run an incline down at about 30deg. to intersect the lateral connecting 

the shafts, so as to afford better ingress and egress within the meaning of the Act, and, incidentally, 

an improved dumping ground.  

After a reconnaissance, I decided to do the job at night, as, despite the contour of the country, Fritz 

snipers were uncommonly well placed, and the position chosen to start the incline would, as it was, 

have been deadly even in half light.  

One clear night I set out with my corporal and set up my dial at the place from which work on the 

incline was to begin, while the corporal proceeded to the first of the shafts with instructions to place 

his staff, with torch attached and pointing in my direction, over the centre of the shaft and await 

my signal that I had completed the observation, when he was to go to each of the other shafts in 

succession and repeat the operation.  In this way I proposed to get bearings to each of the shafts, 

which were already located on the company plan at headquarters, and by re-plotting these bearings 

+180deg. from the respective shafts, the position of the proposed entrance would be definitely 

located.

I had arranged with the corporal that my signal to move off from one shaft to the next when I was 

ready would be two blasts of my whistle.  This signal was, unknown to me, that which was in force 

at the time for the trench mortars in support to poop off all their spare ammunition.  Result, dire 

confusion, as Fritz naturally would not stand for such an unprovoked attack, and retaliation was not 

long in coming.  Need I say that much ammunition and ill humour were expended that night as a 

result of our five times repeated signal.  Well, we finished our job and kept our secret!

Author unknown 
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The Survey of The "Abda Gap"

The story of 13 Field Survey Squadron immediately post World War 2 is not 

well known within the Military Survey/Geographic family and the article by 

Andrew Byrne fills in some of the detail.  This article originally appeared in “Portico” – the journal 

of the Faculty of Architects and Surveyors -  in 1983.  He came from a military family –Grandfather 

won the VC at the Battle of Omdurman, father in the Royal Artillery and his son was in Military 

Survey for a short period.

Andrew Michael Byrne was born 11th October 1926 in Stoke-on-Trent and joined the Army in 

1944 passing through 1 Training Regiment Royal Engineers and being posted to 13 Field Survey 

Squadron . He saw service in the Central Mediterranean: Italy, Albania, Greece and then Palestine 

where 13 Field Survey Squadron was based at Camp 400 at Allar.  Allar was a Palestinian Arab 

village located southwest of the Old City of Jerusalem in the Wadi Sarar ("Valley of Pebbles"). 

Habitation in the village spanned centuries and is attested in architectural remains and documents 

from the Crusader, Mamluk, Ottoman and Mandate Palestine periods.  Allar was depopulated 

during the 1948 Palestine war and the Israeli localities of Matta and Bar Giora were established 

on its former lands.

During his service he was commissioned and left in 1948 as an acting captain.  Whilst in Palestine 

he became a fluent Arabic speaker. Post his military service he became a successful civil engineer 

working in the Middle East, Canada and Africa before establishing a successful construction 

company in Yorkshire. He retired to France. 

Other people’s surveys are models of exactness and accuracy.   This one was not, it was a compound 

of comedy and pathos, but we did it anyway.

“And Moses sent them to spy out the land of Canaan, saying go south and search the wilderness of 

Sinai.  They returned after searching 40 days and brought evil report”.   Numbers 13. 1 to 7.

From 1945 to May 1948, 13 Field Survey Company 

(from 1947 renamed squadron) Royal Engineers lived at 

camp 400, Allar, Palestine.  Seven miles from Bethlehem, 

and thirteen from Jerusalem.  The unit occupied the end 

of a spur on the Judean Hills 3,000 feet above sea level.  

There were breathtaking views, there was also a war 

on.  The Squadron sent its field section (us) on various 

surveys, South to the Arabian frontier, West to Tunis 

and East to Azer Baijan Province in Persia.  There from 

9,000 feet on the pass you could 

look down into Russia.

In late summer and autumn of 

1947 we had been to Nathanya on 

the coast of Palestine, revising the 1/25,000 sheets of Somaria, and the plains 

of Esdralon and Sharon.  On 17th November we went home to Allar.  It was 

the Queen’s wedding day, everyone including the enemy had a day off to 

listen to the ceremony on the wireless.  It was the only sensible thing anyone 

had done for months.  We made the home run in peace.

I should explain about us and the war, if anyone can explain why people 

want to kill each other.  We were not deliberately supposed to seek action, 

unfortunately our free ranging role, caused us to bump the enemy, when 

action sought us.  From this a basic survival philosophy evolved.  Shoot first, 

fast and straight, enquiries are for tomorrow.  It means that women become 

widows and children orphans.  This is called politics.  As Palestine is only 

the size of Wales, you can see that it was not difficult to find trouble, without 

looking for it.

The article is reproduced with the kind permission of his widow Joan Byrne' 

with an introduction by Chris Nash.

A visit by Bedu.

Byrne relaxing.
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Three days before Christmas we drew short straws for guard on Christmas Day.  

We also heard a “latrinogram” about the “Abda Gap”, no one knew where it was.  

About 5.30 we were cleaning and loading our life insurance policies, when our 

National Serviceman, (we had one), ran in to say we had to go to Jerusalem and 

rescue a piano.  We ignored this obvious leg pull, 30 seconds later the C.O. came 

in at a trot and we went out at a flat run.  It appeared that our iron framed piano 

had resented being subjected to beer pouring into it, and had rusted solid.  Sent to 

the repair works in Jerusalem, it was standing outside in the yard.  Extensive areas 

of Jerusalem were on fire, including the piano works, a huge mob was looting and 

killing; our job was to get the piano.  Twelve of us in two jeeps left immediately.  

We grabbed the piano, and Gaillard only had time to say a sort of “St George and 

the Dragon net”, when we were arrested by the M.Ps. for looting pianos.   Well we 

got it all sorted out by 2.30 am and they let us go, tired, wet and livid with rage.  

Everyone else thought it hilarious, and begged us to do it again.  

Next morning, the 23rd December, we learned about the “Abda Gap” between the 

South Levant Grid and the Egyptian Grid, two different projections.  There was 

an unsurveyed gap.  The gap ran exactly parallel to the Palestine-Egyptian frontier, on the Sinai side 

of the frontier fence.  It started at the Med, near Rafah and was continuous to the sea in the Gulf of 

Akaba.  Our job, to go and survey it.

On New Year’s Day 1948 (we were supposed to have had the day off against Christmas duty) we 

left Allar in one badly overloaded 3-tonner at 10.00 am.  We were to collect two new power wagons 

in Rafah next day, so we had 12 men, instruments, rations, tools and spares, all in one wagon.  We 

perched atop this lot like broody hens.  We hated 3-tonners, slow, unhandy, with doors to impede 

bail out, and canopies to restrict field of fire.  The “baddies” loved lone 3-tonners, they were so 

easy to ambush.  We were in a foul temper.  Our union would definitely hear about this indignity.  

Worse still, our National Serviceman was coming on his first trip.  

We turned our bad temper on him.  Was it true that his demob 

number was 103?  Yes.  Shrieks of laughter; that we declared was 

a telephone number!

We joined the main road at Solomons Pools just south of 

Bethlehem, and we were stopped by a familiar figure, a Corporal 

in the Military Police.  Half a mile away thick smoke hung 

above the road, and firing was continuing.  No one was laughing 

now.  The road was closed and the fight escalating.  Our route, 

south through Hebron and Beersheba to Khan Yunis and Rafah 

was blocked. It stayed blocked for 72 hours.  We were directed 

through Jerusalem, Latrun, Ramla, Ascalon, Gaza, and along the 

coast road.  This was nearly twice the distance.  Our friendly MP 

sped us on our way, by asking if we had nicked any more pianos 

lately.

The longer route meant that we could not reach Rafah before dark 

and the 6.00 pm curfew.  It was trying to snow in Jerusalem; 3,000 

feet lower down in Rahlah it was 30 degrees F warmer with a hint of Spring.  We passed Gaza at 

7.00pm.  This is now called the Gaza Strip, then it housed every freelance bandit and bad hat in the 

country, plus a great many from outside; all pretending to be “freedom fighters”.  Their favourite 

pastime – ambushing lone trucks on this road.  We were expecting it, and it came dead on cue.  A flat 

bang like a shot gun blast.  The truck skewed and stopped, tilting over towards the right.  Everyone 

rolled out and bailed into the ditch.  Gaillard wriggled over and said, “less than five seconds, and 

the cheeky baskets are using shotguns, they are within 30 yards, must be amateurs, they are ours”.  

We peered carefully round the cover, there was something wrong with the situation.  The corn was 

only two inches high, winter wheat; couldn’t hide a canary out there.  The moon was over the sea, 

so we were not back lit, the hills were behind us, we had the advantage.  Like this, even beginners 

were not going to try it on.  This is a high stakes game, loser gets dead.  Whilst pondering the facts, 

I discovered two things.  First I was squashing a clump of dwarf lupins, and second, that dew was 

falling.  The latter caused me great pleasure; I had no idea that dew actually fell.

A quick head count showed that Trussler was missing.  At that moment a rhythmic pumping became 

insistent.  A voice called “Truss where are you?”   A hollow voice replied, “Up the culvert lighting 

the primus for a brew up”.  We didn’t laugh.  The moon went behind a cloud, and Gaillard made a 

run for the truck, shouting, “you and Bobby cover me”.  He ran back, clutching the light machine 

gun, and a haversack of grenades; he fell on top of me convulsed with laughter.  We kicked him 

Lt Byrne in “Battle Dress” 

– hands in pockets.

An armed survey party. Byrne 2nd left. A 

“wonderful” beret on the right – what style!
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into silence.  “We haven’t been shot at”, he said.  “The right 

tyre has blown out because of overloading”.  We got into 

Rafah at 10.00pm.  This incident passed into legend as “The 

battle of New Year’s Day”.  For some strange reason we 

were treated with deference afterwards by those who were 

not there.  Our National Serviceman, Savage, was bitterly 

disappointed, he thought it was going to be his first shoot-

out.  We offered consolation, “avoiding shoot-outs allows 

you to grow old gracefully like us”, we said.  “Why you 

could live to be 21” (we were all 21).  Savage said, “He did 

not think he could stand being so old as 21 life with one leg 

in the grave”.

At the frontier, we were stopped by a Corporal in the Arab 

Legion.  He read our movement order upside down, he also 

held it in his left hand, in his right he held a Thompson .45 

sub machine gun.  “Entu be kelum Arabi”? he enquired.  We admitted we did.  He waved us through 

the frontier into the “Abda Gap”.  “Ahlan wa Sahlen ya bash muhandis” (Welcome twice welcome 

chief engineer).  Gaillard said.  “What a waste of an Ambassador”.  

Our temporary home was a group of IPT 14 ft square tents, buried to eaves level in sand.  We 

thought the tents were buried to avoid the bitterly cold night wind in the desert.  Next morning at 

first light we discovered ice on the water bucket.  We also discovered 17 bullet holes through the 

canopy of the tent, each had a patch like a puncture repair on it.  No one was laughing now, we were 

at the sharp end.  At 8.30 am we got our power wagons, and set off down the “Darbes Sultani” (the 

road of the Kings).  This is the road which Joseph took Mary and Jesus on the flight to Egypt.  We 

were going to recce the south-west edge of the Abda Gap.  That is the side nearest the Sinai proper.  

We were only going out 50 or 60 miles, so did not take spare fuel or rations.  As we left the frontier, 

a single shot rang out.  It sounded like a Manlicker Schonaur, a very high velocity crack.  No one 

flinched.  The previous night’s embarrassment was too recent, 37 miles out, the engine cut.  We 

found the trouble, a set of holes through the fuel tank, about 4” up from the bottom.  We tossed for 

who was going to walk out; Gaillard and I lost, it took nine hours.  Everyone was expecting a big 

shoot-out, luck of the Devil; we never saw a soul.  We recovered the power wagon.  When I went 

into my tent MacPherson’s dog was asleep in my bed.

Next day we went out to find a site for a trig station, to be the centre point 

of a polygon.  We found a lone white mud brick house, in exactly the right 

place; at the junction of several tracks.  Up went the 40 gallon drum, buckets 

of concrete, and the brass “Spider”.  From the roof through the binoculars, 

we could see a Jewish Kibbutz about two miles away.  On the concrete water 

tower, a sentry was watching us through glasses and talking into a telephone.  

We decided to have an early day, and went home at 4.00 pm.

Next day we came back to observe the Polygon.  As we neared Biet al 

Abwad (White House) we became suspicious.  The house had disappeared.  

The weight of the trig station had caused the complete collapse of the White 

House.  The owner was less than pleased.  He had a great deal to say about 

“Ferrangis” (Europeans) in general, of the Royal Engineers, in particular, 

and the want of legitimacy in our pedigrees specifically.  We were so smooth, 

we were glossing.  We counselled calm, and offered recompense.  At the 

mention of money, calm prevailed.  “By God” he said.  “The English always 

pay in gold”.  We readily agreed, adding under our breath in small, very 

small amounts.  I have always wondered what the field cashier made of that 

chit – “to one house £0.5d”.

The survey proceeded amid stoical forbearance, and hilarity.  The latest 

escapade brought out the worst in some acquaintances.  They sang a very 

course ditty when told about the demolition of Biet el Abwad , something 

about “Please don’t knock our W,C, down or we’ll have to go in the yard”.  

One soon learns that the Army, as distinct from the Royal Engineers, lets 

almost anyone in, sadly it lowers the tone.

Next day we set off for the Kibbutz.  There everyone was poker faced, they could not speak English 

(the official language of the country), Arabic (the second) or French.  Only Hebrew and Yiddish.  

We’d had this ploy before, and demanded the Kindergarten teacher (children above 8 years old from 

“Victim of a Mine: Moral – Never drive in desert tracks.

L to R: McPherson, Savage, Laurie, Payton (Dvr/Mech), 

Byrne, Gill (Dvr/Mech)”

Byrne with cats. “Geep and Shoots”. Too 

late he discovered they were covered in 

fleas. 

“You can always tell which Sappers went 

to No 1 Training Regiment RE. They’re 

always well turned out and wear collars 

and ties, even on active service”.  WO 2 

Buck SSM 13 Fd Svy Sqn RE.
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Kibbutzum go to boarding school).  She too denied any knowledge of any language but Hebrew and 

Yiddish.  We loosed Gaillard on her; make with the exquisite, Maurice Chevalier French chat we said.  

It was unfair, she melted like snow in summer, don’t forget we want to use their water tower as a 

survey point, we said.  Then we devoted ourselves to thawing the forty odd 4 and 5 year olds, whilst 

glowering Grandmas looked on.  We produced two pounds of best boiled sweets; the mood lightened 

instantly.  Sweets were completely unobtainable, the totties had 

only heard of them.  The English language descended on them like 

MANNA (and boiled sweets) from heaven.

We played our ace, Yorky we said, recite “Alice in Wonderland”, 

begin where the Red Queen says “all people over ten feet tall must 

leave the Court”.  We hid his spud gun, (a fearsome ,45 cal machine 

pistol) and he sat on the floor, surrounded by totties.  We tip-toed 

back 20 minutes later; the totties were munching away, round 

eyed, at Yorky’s beautiful voice declaiming “Alice”.  Gaillard was 

doing his “thank heaven for beautiful girls bit” and the Grandmas 

were now smiling with approval.  Several half pound bars of 

black ration chocolate for the totties and a 4 oz of pipe tobacco 

for a Grandad, convinced everyone that the Royal Engineers had 

nothing to do with the Army (and still have not, thank goodness).  The little souls sang for us and we 

sang “On Ilkley Moor Bah’ T At” for them.  Explaining that this was a Northern tribal folk song; we 

left promising to come back. We did. 

91 days after we saw them for the last time, an Egyptian Armoured  Brigade led by Gamal abd el 

Nassar, swept through the farm.  All that was left was the shell holed concrete water tower.  Today it is 

their War Memorial.  Mercifully all the totties and teacher were in a deep bunker, and when captured 

were treated with kindness by the Egyptians.

Well, it went on like this week after week.  Some were funnier than others, some were not.  But 

our job was to get the “Abda Gap” surveyed, and we did.  One morning we all piled into the power 

wagons, and set off for the wells at Ras en Nagb, which is near Aqaba.  We crossed the main road over 

Sinai at El Auja the main frontier post.  We were off to complete the southern section of the survey.

Looking forward, Gaillard’s vehicle was piled with bed rolls, ration boxes, weapons and bodies.  Over 

the back wing, a 50 litre carboy of Latrun wine.  On the hook hung a smoke blackened brew tin.  

As we came to El Auja, I recognised the C.O.’s jeep from its pennant and the word “Stella” (beer) 

stencilled across it.  The Deputy Director of Surveys, a Colonel was standing with the C.O.  Both 

were immaculately turned out.  We slowed down and chucked them one up.  Viewed at close quarters 

our non-military appearance, various weaponry (mostly unofficial), and general disorder, caused the 

Colonel visible pain.  In a shocked voice he said to the C.O. “Must Field Troop look like Irish tinkers 

when on operations?”

We drove over the next rise, out of sight and threw our arms 

around each other, chocking with laughter.  It was the nicest thing 

anyone ever said about us. For weeks after that we spoke in Irish 

brogue.  It was my green pullover that did it, they said, and if I 

did not buck up, they wouldn’t let me come back with them in the 

next war.  Prophetic, we only just missed going to Korea, and the 

Canal Zone.  The Mad House (War Office) are still a bit distant 

with me, my courteous letter, declining the invitation to go on the 

Suez expedition, was not appreciated.

On that February morning, 34 years ago, we drove off to Ras en 

Nagb, happy as larks, without a care in the world, as only 21 year 

olds amid good companions, can be.  Irish Tinkers!!  It certainly 

rolled off the tongue, we were happy.  The Survey – oh yes, we 

did it.

I see from this morning’s ‘Guardian’, that the Army are going 

back to look after the Abda Gap.  They will be pleased to have 

decent maps and surprised, I hope, at our forethought.  I’ll bet 

they don’t enjoy it as we did.  Too much seriousness and want of 

enquiring minds nowadays.

Making good use of a plane table as a desk.

Sketch map of the area and Abda Gap.
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A Military Surveyor in The Queen's Body Guard 

of The Yeoman Of The Guard

In March 2009 Captain Scouse Murray was sworn in 

as one of The Queen’s Body Guard of the Yeomen of 

the Guard. 

The original Yeomen of the Guard or Yeomen Archers 

were created in 1485 to guard the new King, Henry 

VII.  As then, our sense of duty and commitment to 

our Monarch is absolute.  We no longer carry the 

harquebus, or a quiver of arrows with the long-bow 

of by-gone days, or indeed protect the body of the 

Sovereign in its true meaning, but we are as proud and 

certainly no less loyal to our Sovereign, because, we 

are THE Queen’s Body Guard of the Yeomen of the 

Guard (The Body Guard).     

The Queen’s Body Guard of the Yeomen of the Guard 

is now the oldest Royal Body Guard, and also the 

oldest military corps now existing in this or any other 

country, pre-dating the Gentlemen-at-Arms by 24 

years and the The Queen's Body Guard for Scotland, 

The Royal Company of Archers, who were founded 

in 1676. Though The Body Guard can be traced to 

the armed personal guards of the Saxon and Norman 

Sovereigns, its real historical origin is to be found 

in the body guards of the Plantagenet Kings of eight 

hundred years ago. These latter guards however, 

were known by various designations, such as “Cross 

Bowmen of the Household,” and “Archers of the Guard of the King’s Body,” and were often created 

anew by the Monarch on his accession.

The Yeoman State Dress worn is, in its most striking characteristics, the same as it was in Tudor 

time some 521 year ago. Because so few changes have taken place in the accoutrements of The 

Guard, it is not difficult to envisage its appearance through a great part of English history. Although 

in 1809 the ancient records of The Guard were destroyed during a disastrous fire at St James’ 

Palace, enough information has been compiled from other sources to provide a vivid description.

DOUBLET - Scarlet cloth Tudor, embroidered, back and front cut whole.  Full sleeves gathered into 

wrist band with one hole and small button.  Four skirts pleated into waist.  Three small buttons and 

holes on left shoulder, and five small buttons and holes on left side seam.  Blue Velvet and Gold 

lace shoulder strap on left shoulder with one large button.

EMBROIDERY - Rose, Thistle and Shamrock, with scroll and ER surmounted by a Tudor Crown 

on back and front.  Trimmings: 3/8 inch gold spot lace and blue velvet.  Linings: white cotton, body 

and sleeves, blue shalloon skirts.

BUTTONS - Gilt, crown and German border.

SERGEANT-MAJORS - On right arm four chevrons of ¾ inch gold spot lace surmounted by 

crown.

BREECHES - Scarlet cloth, split falls, ¾ inch gold spot lace garter, with gilt buckle at knee; and 

three small buttons and holes. Red, white and blue ribbon rosettes at knee.

HAT - Flat brimmed black velvet Tudor hat, gossamer body, crown 5 inches deep, brim 2 ¾ inches. 

Red, white and blue ribbons in bows all round close above brim.

SWORD BELT - Maroon leather, diced, 3 ¼ inches wide, laced as Shoulder Belt with large baldrick 

frog, gilt oval buckle the width of belt, with gilt metal slide.
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SHOULDER BELT - Scarlet cloth 3¼ inches wide, lined blue shalloon; four rows gold 3/8 inch 

light of blue velvet between the laces; two gilt eyelets 4 inches from bottom of each end with blue 

ribbon tie; a large gilt swivel riveted with two plates to end of belt.

HOSE - Scarlet Merino stockings or tights.

SHOES - Patent-leather Oxford, with rosette-buckle, and red, white and blue ribbon rosettes.  (Note, 

if any Yeoman arrived for duty with a pair of patent-leather shoes the Messenger Sergeant Major 

would have a coronary, regardless of what the Official Court Dress Regulations may state.  There 

is friendly rivalry between the various Regiments/Corps regarding the quality of the shine on one's 

shoes.  Wearing patent leather is seen as the lazy option).  

RUFFS - White muslin, four rows 3 inches deep, goffered into neck band with tape drawstring.

CLOAK - Blue Inverness with hood, lined Scarlet Italian, gilt rose clasp at neck, and eight buttons.  

Generally only worn at the laying-in of state of a Monarch. 

GLOVES - White cotton, buttoned at the cuff (used to be buckskin).

PARTIZANS - (Yeomen Only) - Steel head, blue and gilt with Royal Arms and Royal Cypher and 

crown, fitted into long gilt socket, below which is a large yellow and crimson tassel.  A lance wood 

staff 6 feet 2 inches long to top of tassel, steel shoe.

STICK - (Sergeant-Majors and Officers Only) - Black varnished stick, silver boss let in top device, 

Royal Cypher and crown, with rose, thistle, and shamrock, and motto, plated band, eyes for tassel, 

plated ferrule.

SWORD - Gilt hilt, half basket, with three bars; Royal Crest; Crown pommel; white fish-skin grip, 

gilt wired.  Blade blued and gilt, with Royal Cypher and Crown; Black leather scabbard, gilt locket 

with hook, Royal Cypher engraved above hook; gilt shoe.

The weight of the tunic, breaches, hat and ruff combined is 16lbs (7.2kg); the sword weights 1lb 

(.45kg) and the partisan weights 7lbs (3.15kg).  The total marching weights of The Body Guard kit 

weighs 24lbs (10.8kg).

It should be noted that Servicewomen are not excluded from applying for an appointment as a 

Yeowoman of the Body Guard so long as they meet the criteria.  

Candidates must have completed no less than 22 years in the Army, Marines or Royal Air Force; 

retired no less than the rank of Sergeant; hold the Long Service and Good Conduct Medal; be at 

least 5ft 10ins tall and have a chest measurement of at least 38ins and should have been accepted 

and taken the loyal oath before their 55th birthday.  All Yeomen must retire at the ripe old age of 

70.

In the 12 months I have been a Yeoman I have been on Duty at Investitures, Garden Parties, the 

State Opening of Parliament, the Garter Service and a State Banquet, the highlight though was in 

fact my first duty which took place in the Lady Chapel in Westminster Abbey on the occasion of 

the 500th Anniversary of the death of our founder King Henry VII in the presence of Her Majesty 

Queen Elizabeth II, making it even more special was that Donna also attended the Service as a guest 

and afterwards we attended a reception in the Throne Room in St James’ Palace.

I am the 705th Yeoman since 1825 and the first from Military Survey. (I Think!).



61  

ESRI UK Case Study

Sharing intelligence and improving 
situational understanding in theatre

A single military operation can involve many different partner organisations.  To cooperate 

effectively, these teams need to be able to share the same up-to-date pool of intelligence.   

JAGO has developed a new, centralised geographic information system (GIS) that consolidates 

information from multiple sources and delivers shared intelligence direct to teams in theatre.  

Called DataMan, this system gives commanders greater situational understanding and helps 

to improve the likelihood of mission success.

Client

Within the UK’s Ministry of Defence (MOD), JAGO is responsible for providing geospatial 

capabilities to support British Forces.   In particular, the organisation develops, supports and 

manages geospatial information systems (GIS) for use by 42 Engineer Regiment (Geographic) in 

operations at home and overseas.  

Challenge

The geospatial analysts of 42 Engr Regt (Geo) are required to employ their geospatial analysis and 

cartographic skills in cramped and very basic conditions in some of the world’s most inhospitable 

and dangerous environments.   Operating with limited resources in small numbers, they work 

closely with UK forces and their coalition partners to collect local intelligence, analyse data and 

produce up-to-date mapping and briefing services for commanders.   

Over time, the volume of data handled by the organisation had grown rapidly, leading to a number of 

data management challenges.  Like many organisations, JAGO had built its capability around many 

individual desktop systems with no central data repository.  This was resulting in multiple versions 

of the same data sets.  “We needed to manage our data better to create a single view of the truth,” 

says Keith Mosley, capabilities development manager at JAGO.  “At the same 

time, we also wanted to take advantage of new web services architectures 

to deliver data more effectively to military personnel, at home 

and in theatre.”

Solution and Capability Delivered

JAGO decided to develop a new joined-up solution, which 

would extend and optimise the value that the organisation 

gained from its existing investment in Esri GIS solutions.  It 

called upon Esri UK to help it develop a new collaborative 

geospatial environment, using Esri ArcGIS Server technology.  

JAGO also received support from Esri UK’s sister company, 

Helyx Secure Information Systems, a specialist defence 

consulting firm.  Mosley said: “We have a very close relationship 

with both Esri UK and Helyx and receive an excellent service 

from them.”  

The solution jointly developed for JAGO comprises: 

l A deployable  GIS with preloaded  geo-spatial database 

 (known as DataMan)

l Browser-based GIS viewers that provide users with 

 easy access to its data and tools.  



         

62



63  

DataMan builds upon JAGO’s long experience of using Esri software.  The solution provides a 

central repository for all of JAGO’s geospatially referenced data and delivers data and mapping 

services to users via an easy to use web-browser interface over secure networks.  This means that 

users at all levels, with little or no GIS experience, can quickly access the same up-to-date data 

– whether they are in barracks, on a training exercise or in theatre.  

When they are dispatched into hostile environments, teams from 42 Engr Regt (Geo) take 

everything they need to deploy DataMan within a set of ruggedised green boxes. An integral SQL 

server database manages the data; a web server handles the SharePoint web portal; and a GeoProxy 

facilitates the connection to the external network.  The whole system can be active and accessible 

within hours.

Users access the web services remotely, over secure networks, using a visualisation tool, which 

JAGO built using Esri’s Flex application programming interface (API).   Called GeoViewer, this 

browser-based application also makes it very easy for engineers to manage the system, add new data 

layers, perform analysis, create maps and print them on demand.  JAGO has developed different 

versions of its GeoViewer to meet the needs of teams in specific regions, such as a “Helmand 

GeoViewer” for use in southern Afghanistan.   As well as providing its customers with on-demand 

access to the latest mapping for decision support, the capability also enables 42 Engr Regt (Geo) 

to quickly produce customised briefings in theatre, displaying information on everything from the 

likely locations of roadside bombs to the ethnicity of local communities. 

Benefits

JAGO’s new GIS solution is regarded as a huge success.  It was launched in March 2010 and within 

nine months DataMan was receiving over two million hits per month from a wide range of users 

throughout the command chain.  This rapid take-up is testimony to its ease-of-use and relevance to 

day to day operations.   Some key benefits of the DataMan solution include:

Improved data currency

For the first time, JAGO is able to ensure that all geospatial analysts and customers in theatre are 

referring to the same, accurate pool of current information and intelligence.  In the past, geospatial 

analysts would have worked from CDs of data, which meant that it was difficult to track versions.  
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Now, users simply connect to DataMan and they know they are looking at the latest information.  

“DataMan provides a single authoritative source of geospatial data for military operations,” says 

Mosley.  “When anyone pulls data from DataMan they know that it is the best available, the most 

appropriate and the most up-to-date.”  

Increased sharing of intelligence 

The rapid adoption of DataMan has also encouraged other organisations and agencies to share their 

data through the system.  DataMan now hosts over 350 layers of data, including information and 

intelligence from satellite and aerial reconnaissance, ground patrols and partners working in the 

same regions.  Information that was previously held by external organisations in spread sheets – for 

example, lists of medical facilities in Afghanistan – can now be loaded once into DataMan and 

made accessible to all units and partners working in the vicinity.  

Greater support for tactical and strategic decision making

The growing ubiquity of DataMan means it is now being used by commanders to inform 

orientation exercises, assess threats, plan missions, determine patrol routes, organise operational 

and tactical activities and conduct post-operation reviews.  Because it delivers a wider range of 

reliable information – that is more up-to-date – it is improving the quality and speed of tactical and 

strategic decision making.  Mosley explains: “DataMan helps to improve situational awareness and 

understanding. Commanders can therefore make better decisions about where they go and where 

they don’t go, based on a better understanding of current threats.  It’s helping to save lives.”

Future

It has long been JAGO’s goal to deliver a common geospatial picture to the widest possible range 

of users – not just geo specialists.  With the development of DataMan, JAGO believes that it is 

well on the way towards achieving this goal.  In the months ahead, it hopes to extend the reach of 

its new capability, so that it can add value across many more defence organisations.  The DataMan 

solution supports the Ministry of Defence’s drive towards Network Enabled Capability (NEC) and 

greater information coherence and agility.
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One thing is certain: JAGO will continue to enhance the support it provides to its customers in 

the MOD and NATO, working closely with its industry partners to make the most of its skills and 

limited resources. “Esri UK has helped us deliver a new level of understanding,” Mosley says.  “We 

couldn’t do what we do without the support we get from Esri UK and Helyx.”
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Sergeant Bernard George Proud

No 1931882, Royal Engineers, died on the 12th March 2011

Bernard was a land surveyor in the Royal Engineers from 1945 to 1955. 

He left school at 16 and, because of an interest in maps and being good 

at mathematics, joined the Ordnance Survey Apprentice Tradesmen Boys, 

Royal Engineers in 1945.  His training took place at Bryn Howel in Wales and he was given the 

nickname “Lofty” (he was 6’ 4”), which stayed with him for all his time in the army and was still 

used at reunions.  In the photograph below, taken at Bryn Howel, Bernard is standing fifth from the 

left in the back row.

In May 1946 the Boys Unit left Wales and moved to the RE Survey Training Centre at Longleat 

in Wiltshire.  Bernard completed his training here in July 1947 and was classified as ‘Surveyor 

Trigonometrical A3’.  He then went to do his basic military training at Norton Barracks near 

Worcester.  Thirteen weeks later he transferred, as Sapper Proud, to No. 1 Training Battalion, R.E., 

near Malvern for Corps training – bridging, demolition, etc.  When he completed his training in 

December 1947, he then expected to be posted back to the Survey Training Centre for further 

training, but in fact he and a colleague, Tom Jackson, were posted to a survey computing centre 

based in Hanwell, Middlesex.  Their task was to assist in the preparation of navigational aids for the 

RAF. Apparently it was not uninteresting work and they had some very smart electric calculators to 

work with.  No computers then!

In April 1948, Bernard and Tom returned to the Survey Training Centre and were interviewed 

to determine what courses they should attend.  Bernard suggested that as he wanted to stay in 

the making of maps it would useful to know something of the printing processes involved, so 

he trained as a ‘Helio Worker A3’.  In October 1949 he was then posted to 42 Survey Engineer 

Regiment, which was based in the Suez Canal Zone at Sobraon Camp at Fayid.  His first job was 

to travel across the Sinai by jeep to assist in the last of the observations in a trigonometrical chain 

from Jordan to Egypt.  He crossed the Sinai realising that this was roughly the reverse of T. E. 

Lawrence’s camel trip from Jordan to Egypt.  The survey party he was joining had based itself in an 

old fort at Kuntilla.  Bernard’s task was to set up one of the two last lights required to complete the 

Mediterranean Chain.  He travelled south from the fort by jeep to the foot of a hill, with equipment 

consisting of a large box containing the light, a large heavy duty 12 volt battery, some COMPO 

rations and a can of water.  In order to carry this all to the top of the hill he was introduced to a 

local Arab and his camel.  Despite Bernard having no Arabic and the local not having any English, 

together they loaded the camel and eventually arrived at the hill top and Bernard set the light up 

in daylight, centering it over the trig point and  orienting it as best as he could.  Whilst waiting for 

night time, he reflected: “less than a fortnight ago I was sitting in a train watching Europe flash by, 

and aware that a pleasant dinner was in the next carriage.  Now I was sitting on a bleak mountain 

with a chap who could not speak English and his exceedingly smelly camel; the latter seemed to 

defecate almost continuously and, when not doing so, passed wind”.  Anyway, after dark, the light 

from the observer at the other end (some 30 odd miles away) was seen.  Standard Morse signals 
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were exchanged by use of the lamps and a flat piece of wood from his compo box until the other 

observer signalled “all clear” and that was that!  

In March 1950 Bernard transferred, with Tom Jackson, to Aqaba in Jordan to join the 19 

Topographical Squadron which was based in Ma’an.  The work in Jordan was to put in the control 

for mapping and heighting of air photography recently flown by the RAF.  Some major triangulation 

had been carried out, but a denser concentration was required.  Once this was completed the squadron 

got down to heighting.  The air photographs were flown in straight lines and the draughtsmen back 

in Egypt marked on the photos where they needed heights and sent them to Ma’an for surveying.  

Heighting consisted of usually 3 or four surveyors, each in a jeep with a driver, a wad of air photos 

and a wooden box containing 3 barometers.  

A further set of barometers was left at a trig point with one surveyor and was 

known as the base barometer set and was used to keep a log of pressures, 

recorded at regular intervals for the day.  Bernard’s introduction to the job 

was to be the base man. He recalls that on his first day his trig point was 

on a small rocky hillock.  Being base man he did not need a vehicle, so he 

was stationed there for about 8 hours with a thermometer, his barometers, 

a record sheet and pen, a bottle of water and a piece of wood to shade the 

barometers.  He began to worry when the thermometer started to drop, 

heralding rain that in his words “had never been experienced since Noah 

was a boy”.  It finished after ten minutes, but he was soaked through so he 

took off all his clothes.  As the nearest habitation was 100 miles away he 

was not worried about offending anyone, however, he was a little concerned 

about sunburn on those ‘parts’ not usually on view!

In July 1951 Bernard was issued 

civilian clothes and went with 

his unit to Habbaniya in Iraq 

– to update maps in preparation 

for a possible Russian spring 

offensive.  In 1952 the unit 

moved to Kuwait, then back to 

Iraq, then onto Jordan and then 

to Aqaba before returning to the 

42 Survey in Fayid.  In the 

adjacent photograph, Bernard is 

2nd from the right in the front 

row and in the photo below he is 

2nd from the left.

After a spell in GHQ 

Fayid, Bernard was then 

posted to Cyprus.  Armed 

with a driver and a jeep he 

did trig identification for 

Air Ministry tests.  After 

returning to the School 

of Military Survey, now 

near Newbury, in 1953 

and becoming Troop 

Sergeant of 2 Troop, he 

also completed a plane 

table survey to meet 

the updated AII rate  - 

this was at Tidworth 

based with 32 Assault 

Regiment, RE.  Then 

later in 1953, Bernard transferred to 14 Survey Squadron, part of the BAOR, and was posted to 

Lemgo in Germany.  His first job was to assist with a cadastral survey of an old WW2 airfield on 

the Dutch border, after which he mapped areas along the British/Russian zone border.  A good friend 

of Bernard’s in Germany was Eric ‘Dusty’ Saunders and they kept in touch right up to the end of 

Bernard’s life. 
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In March 1954 Bernard married Margaret Lance, a girl he had 

first met on a Hayling Island beach in 1945, and in August of 

1954 Margaret joined Bernard in the unit’s married quarters in 

Dortmund.  One of his last jobs before leaving the RE in 1955 was 

updating the map of the Hohne Ranges. 

After his resignation Bernard returned to the UK, as he said ‘with 

de-mob suit, £40 and a pregnant wife’.  After a period as a land 

surveyor with London County Council Bernard joined Mowlem in 

1956 and was posted to Iran (Persia as it was then).  Then in 1957 

he joined ‘Seismograph Service Limited’ a UK seismic survey 

company.  He remained with SSL from 1958 until he retired in 

1989.  During his SSL career he moved from land surveying 

into project management, becoming a senior ‘Party Chief for the 

company.  He ran seismic (and coring) crews in England (various times), Nigeria (early 1960s), 

Oman and the Trucial States (1960s), the North West Territories of Canada (early 1970s), Botswana 

(1970s) and South Africa (1980s).  His time in Botswana and South Africa were probably his most 

enjoyable with SSL; Margaret was with him in Gaborone and Johannesburg for nearly all of the last 

fifteen years of his working life.

After leaving SSL, Bernard and Margaret returned to the UK, to the slight disappointment of their 

children who had been expecting continued access to an exotic African holiday destination.  They 

settled back into the family home in Bound Lane on Hayling Island, which they had bought in 1966 

and for a while, Bernard took a part-time job at the island’s hardware store.  He and Margaret lived 

in Bound Lane until the house and garden became too big and they moved to a house on Hayling sea 

front in 2003. Unfortunately, in 1999 he had been diagnosed with Alzheimer’s, which progressively 

got worse such that from 2009 he was quite debilitated.  In 2010 the disease was so far progressed 

that he had to move to a permanent care home, where he sadly died in 2011.

Another friend from his Army Days, Tom Hartley, in a letter to Margaret, Bernard’s widow, said: 

“Time with ‘Lofty’ was always happy – and at times quite hilarious.  He had a wicked sense of 

humour and was always good company.  His height always insured I was never christened ‘Lofty’ 

and as ‘right marker’ he would always set a long marching stride just to make it difficult for the 

rest of the squad!”

Bernard George Proud, 1929 to 2011, Sergeant, Royal 

Engineers 1947 to 1955, beloved husband, father and 

grandfather. He is survived by his wife Margaret, his three 

sons and one daughter – Tim, Ian, Richard and Diana 

(and their partners Jo, Sue, Lois and Paul respectively), 

and his nine grand-children: Tania, Claire, Ben, Peter, 

David, Hannah, Isabel, Rebecca and Daniel.
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A Few Memories of the RSMS over 

Recent Decades
By John Sach

My first encounter with the School of Military Survey (SMS), as it was then, 

was in late 1969 when I attended my Class 1 Air Survey Technician course.  

My previous training was at the Army Apprentice College Chepstow where 

I gained my Class 3 while my Class 2 was obtained in unit while serving in 

Aden.  In those days the emphasis of Air Survey was essentially graphical or instrumental using 

aerial photographs to make maps.  We spent hours learning the intricacies of the slotted template 

cutter and how to operate the Multiplex stereo plotter.  I do not remember having any opinions of 

this but do remember being fully employed in the first 4 years or so producing maps of various 

parts of the world.  Happy days!  I remember in particular being on evening shift operating a MK1 

Multiplex in Aden while listening to England winning the World Cup.  That same instrument is 

on display in the East stairwell of block 6 at the Royal School of Military Survey (RSMS), as it is 

now.

I first joined the SMS as an instructor in 1973 for a 3 year 

tour after a quick and unscheduled posting.  By fortunate 

coincidence my posting happened to be the period when 

the first desktop programmable calculators, the forerunners 

of the personal computer, and Major Wood, the Senior 

Instructor (SI), later General Wood, was developing the 

triangulation suite to run on them.  Then there was no 

software for these forerunners of your computer and it was 

necessary to develop your own programs.  I was tasked to 

assist with this development and without doubt it changed 

my perspective entirely.  In particular I learnt how to code a 

Least Squares solution by the Cholesky method; this was a 

milestone in my learning experience and changed my career 

path.

By now the Multiplex had been phased out and was replaced 

by the Wild B8 stereo plotter.  My main role as an instructor 

was to teach the Class 1 courses although I had some contact 

with the Army Survey Course (ASC) and courses from the Mapping and Charting Establishment 

(MCE), now the current Defence Geographic 

Centre (DGC).  

Air Survey was an artisan skill and the training 

reflected this at all levels; but we seemed to spend 

a great deal of time teaching the magic bits of the 

various instruments that were retired as museum 

at the SMS; the Zeiss C5 (apparently rescued from 

a mine in Germany after WW2), the Thompson 

Watts Plotter, the Thompson CP1 and the Zeiss 

Stecometer to name but a few (and I must stop 

before I wake up screaming).  I remember having 

to know and teach such topics as the the Zeiss 

parallelogram, half angle link, base in and base-

out.  These were, to me, totally irrelevant at any 

level and I could not wait to stop teaching it.  We 

also taught matrix algebra, rotation matrices and 

analytical methods to some depth and these topics, 

although interesting and stimulating, also seemed 

irrelevant at the time but later in my career proved 

to be essential.  

Development in aerial triangulation continued 

in the late 1970s; the in-house program being 

the Air Trig suite on HP 9825 and later models 

A MKII multiplex being operated by an instructor 

sometime in the 1960's in block 25 of the old School.

This extract from the Job Description for the Air Survey Technician 

illustrates the artisan requirements of the trade less than 20 years 

ago; certainly very different to the Geospatial specialists of today.  It 

is from Ted Davies's discharge in 1993; Ted has been my friend and 

colleague throughout the majority of my time at the RSMS.



written by Major Harvey and then further 

developed by the late Phil Stubbing and other 

staff members.  This suite of programs might be 

considered Mickey Mouse now but at the time 

enabled us at SMS to undertake analytical aerial 

triangulation without recourse to a mainframe 

computer at another site. 

 The A8, B8 and Zeiss Stecometer were adapted 

to allow digital collection of the data with 

automatic input into the Air Trig suite and for 

DEM collection; our early attempts at digital 

data collection.  These were exciting times 

as we could experiment; but essentially it 

remained an artisan skill.  Around this period 

interest was increasing in Remote Sensing but 

as there was no software or access to data it did 

not rate highly.  After a tour at RAF Wyton I rejoined the SMS in 1979 for a brief spell before a 

posting to Cyprus.

At this point in time it is worth noting that there were few external training courses and little 

emphasis on the training or development of soldier (or civilian) instructors.  The trade training 

courses delivered in house were considered sufficient for both the technical content and the teaching 

standards.  The School was rebuilt in the late 1970s and although there were new buildings it was 

the same material in them, even down to the same old worn out chalk boards.

I returned to the SMS in 1981 as QMSI Air Survey before leaving the Army in 1983 to take over 

from the late Ted Rowlands on his retirement, one of only 3 civilian instructors.  This was another 

milestone in my life.  Technically imagery at the SMS stagnated for a number of reasons, possibly 

the prime one being the technology in the School was not current.  A big impact was that training 

for DGC stopped as we could not replicate their methodologies at all.  The analytical plotters, 

the Intergraph Intermap Analytical plotter (IMA), were installed in the Regiment where SMS had 

some access for training but this was never seen as successful and had little impact on teaching and 

training.  I left the SMS to work in a real job because I became thoroughly fed up with the attitude 

toward civilians and my profession but returned after a short time with my tail between my legs 

when the company I worked for went bust.

Changes to the soldier trades in the late 1980s had a major impact to the discipline as the Air 

Survey technician trade ceased.  The reason for changes seemed logical as Military Survey, as 

it was known then, changed from supporting the production of mapping for Defense to directly 

supporting the Field Army.  Air Survey was seen as a static discipline and had no field role.  I never 

quite understood this point of view.  Fortunately Air Survey, or photogrammetry as it was becoming 

known as, still played a major part of the ASC and other training to the Defense community so 

development continued; otherwise the discipline would have died within the SMS in this era. 

The SMS was granted the Royal accolade in 1997 and became the Royal School of Military Survey, 

or the RSMS.  During this period there was a slow but steady impact of IT in the discipline but the 

underlying ethos at RSMS remained unchanged.  Around the late 1980s a new Principal Lecturer, 

Mr John Knight, was appointed, and his influence on how we delivered training and developed our 

IT slowly had impact.  There was a gradual change in emphasis of attitudes in developing staff and 

we were able to go on courses and conferences and develop.  I think the first real significant impact 

was the accreditation of the ASC for an MSc award.

Up until the early 2000’s, the Wild B8 and the Zeiss Stecometer remained the backbone for teaching 

and training of Air Survey in the School.  But there was that imperceptible increase in Digital 

Photogrammetry and emphasis on remote sensing.  My opinion of remote sensing was rather jaded 

at first, mainly because I was not involved with it so…?  It was a huge milestone when the Wild B8s 

and the stecometer were finally retired and the transition to the new digital era in photogrammetry 

began.  This change had a major impact on the delivery of training.  Then when SOCET set was 

acquired to run alongside the Leica Photogrammetry Suite (LPS), it provided the ability to teach 

and train on operational software and we could now deliver training again to DGC.  But still the 

imagery exploitation skills were not practiced on the green side; this has been, and still remains, a 

great personal disappointment.

A WILD B8 being operated by my predecessor, Mr Ted 

Rowlands, sometime pre 1983.  I am operating the other 

machine.  Note the luxurious space of those days.
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Input to Ranger
As the Ranger has gained in popularity and reputation so the generation of articles has 

become easier although getting the copy by the deadline can at times be like pulling teeth.  

However, the editor still has an area that poses problems with each issue and that is finding 

small items to fill the space, sometimes a quarter, sometimes a half page in size left when 

articles do not take an entire page.  Short anecdotes, notices of relevance to readers or 

photos of appropriate subjects would all be suitable candidates and much appreciated by 

the editor at any time.

I tended to drift away from 

Imagery, the latest name to 

encompass the discipline, 

and became involved with 

the new buzzword GIS.  The 

RSMS had a new suite of 

Unix workstations to run Arc 

Info; I gained an MSc in GIS 

and headed up the first section 

involved in GIS training.  But 

I still maintained a strong 

interest in my old subject of 

imagery and delivered the 

training to the ASC.  As GIS 

became more integrated into 

the trades I eventually drifted 

back to the old comfortable rut 

of imagery.  The opportunity 

to change to a lecturer grade 

presented itself and I grabbed 

it (more money you see) and eventually was promoted to Senior Burnham Lecturer.  Although my 

ambitions did not involve promotion, I suddenly became the first civilian Senior Instructor of the 

newly formed Imagery Department.  Another change for the better in the attitude toward civilians.

On the academic side, I was involved in setting up the MSc for the Army Survey Course and 

subsequent revisions.  To be frank, I was totally against this change but very rapidly saw the 

enormous positive impact it made to standards of delivery.  So when the opportunity arrived for 

the accreditation of a Foundation Degree to the soldier trades, I jumped at it.  Yes it caused some 

upheavals and some very unhappy staff on the green side, but there is no doubt in my mind that 

the change has only been for the better and I am proud of my contribution.  On a similar note, the 

attitude to RSMS staff getting qualifications to teach and attending relevant technical academic 

conferences is commendable.  Who would have thought 10 years ago that non commissioned 

soldiers would attend university to gain a Masters degree?  Amazing!  And a civilian in charge of 

the RSMS!

As to people, I have had the opportunity to work with some wonderful characters over the years, 

military and civilian, staff and students from most parts of the world.  This to me will always be the 

greatest aspect of my memories of the RSMS, the people.  But that is another story; or two.

Now the old Air Survey discipline is called Imagery Exploitation and has a number of sub 

disciplines; Photogrammetry, Remote Sensing and Active Systems.  There are many processing 

methods and tools that reflect the continual changes in the sensing technology and demands.  Where 

progression was at a steady pace, it is now frantic and a constant challenge.  I retired a few years 

ago but old habits die hard and I had the luck to get a part time post lecturing in my old discipline, 

well almost as it is remote sensing actually.  Thank heavens for that unscheduled posting in 1973!  

Easy ennit!  Any questions?

The toasting out of the last of the WILD B8's.  There are a few familiar faces to be 

seen in the photo.  Mr Wild himself (aka Paul Sancto) as the guest of homour.
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Secret Operations

By John A MacDonald, Esq.

The year was 1943, the season summer, the place North Africa.   After the fall of Tunis and Bizerta on May 

7th, and the rounding up of all Axis forces left in the Cape Bon peninsula, much exacting planning had to 

be carried out by experts of the Allied armies prior to the next stage of the war in the Mediterranean.

I had been serving as a Surveyor Trig (Class 1) with the 514th Corps Field Survey Coy attached to Eighth 

Army but after an accident had been transferred to Survey Directorate based in Ma’adi outside Cairo.  

The Director of Survey was Brigadier Brown, RE, whom we called 'winger' as he only had one arm.  The 

Officer i/c Computing Section within the Directorate was Major B H Thomson, who later became Officer 

i/c Trig & Levelling, Ordnance Survey Office, Esher, Surrey, where I was re-united with him after the war 

in his Geodetic Computing Section.

My first intimation that anything unusual was afoot came when Major Thomson ordered me to collect my 

personal belongings in readiness for a ‘trip’.  Sergeant Wally Jones, a Welshman, was given similar orders.  

That afternoon Wally and I were whisked unceremoniously out of camp.  Our journey turned out to be 

only the few miles into Cairo and the Kasr-el-Nil barracks.  We were not unfamiliar with the city and were 

looking forward to being billeted there but alas we discovered that we were to be confined to barracks and 

not allowed out except when under escort.

Every morning and evening for a fortnight we were shuttled to and fro between the barracks and a large 

private residence in a residential area of the city.  Other military personnel shared the building with us but 

when we met anyone on friendly terms it was strictly forbidden to ‘talk shop’.  We were assigned to a room 

furnished with little more than two deal chairs and a large table.  Some adjuncts to computing including 

copies of Chamber's book of logarithms, and a couple of small stereoscopes, reposed on the table.

That first morning as we sat ruefully contemplating these instruments two orderlies entered the room and 

dumped a pile of maps on the table. They were Italian maps of Sicily with the usual international graticules 

of latitude and longitude.  Our immediate task was to superimpose on these maps a suitable grid system of 

our own upon which to base map references.  This involved computations for transforming geographical 

co-ordinates (lat & long) into rectangular co-ordinates (eastings & northings).  We named the resulting 

grid the Mediterranean grid to differentiate it from other grids we had been in the habit of using, such as 

the Libyan Grid and the Egyptian Purple Grid.  We had even been preparing a Danube Grid.  Grids can 

be based on various different types of map projections suitable for various shapes and elongations of land 

masses. 

During the ensuing two weeks Sergeant Jones and I were given three differing tasks to perform.  The 

first involved the grid calculations mentioned above; the second had to do with the extrapolation of air 

photographs; the third featured weather maps.

When it came to laying out and fitting together mosaics of air photographs the reason for the very large 

table became apparent.

The strips of photographs had been flown by high-flying aircrew over Sicily at some risk to themselves.  

Enemy fighter planes had spoiled the continuity of one or two of the strips.  Using the stereoscopes we 

now searched the assembled photo-mosaics for salient points suitable for map references for our invading 

troops.  I remember looking down the crater of Mt Etna and seeing a wisp of smoke.  In addition to the 

vertical variety some oblique photographs had been taken by daring pilots and those gave us a different 

aspect of a few of our salient points.  Of course the assembling of the air-photo mosaics had to be carried 

out by visual interpretation with stereoscope only as we had no ground control.

Our third task was easier than the others since it was merely a case of measuring and sketching.  The 

meteorological people had provided us with weather maps of the Mediterranean with widely spaced 

isobars.  We had to interpolate for bars between to a certain density which was a simple process unless 

one happened to come across a vortex of either high or low pressure.  It was hoped that these maps would 

aid the high command in choosing a suitable day to begin the invasion.

We finished all three tasks on the afternoon of 10th July 1943.  Released from our vow of secrecy we 

were then ferried back home to Survey Directorate.  One of the first people to greet us in camp exclaimed 

upon seeing us:  “Where have you two been hiding? You've missed all the excitement.  Our troops invaded 

Sicily this morning!”



Lieutenant Colonel Ivon 

Edward Sleep FRICS RE

Ivon was born on 7th March 1923, the eldest of three Sleep brothers.  Philip 

came next, and he and Ivon grew up together in Bere Alston, a tiny village 

sandwiched between Dartmoor and the Tamar Vally, where their father 

was headmaster of the village school and inexplicably almost everyone 

was called Sleep, although unrelated.  Patrick was born several years later, 

when the older brothers were already teenagers.  This was an idyllic rustic 

childhood living in School House, and Ivon’s only bad memory was of the 

shopkeeper, probably another Mr Sleep, who relieved him of his first pocket 

money, one old penny, not for sweets but for a flypaper.

Ivon attended Tavistock Grammar School where he met Heather Cuss, his 

future wife and lifelong companion.  He joined the Army at the age of 16 as a Boy Apprentice at 

Crown Hill Barracks in Plymouth.  In the entrance exam he got all but one of the questions correct, 

according to the Army.  Asked whether blackberries grew on a bush or a tree, Ivon ticked ‘other’, as 

every country boy knows that blackberries grow on a bramble, which is neither a bush nor a tree; the 

Army thought blackberries grew on a bush.

At the outbreak of the Second World War Ivon was a sergeant in the Royal Engineers.  He was posted 

to Montgomery’s Eighth Army in North Africa where he quickly received a field commission.  He 

was trained in explosives and learnt to speak Arabic.  During this time he was sent to blow up a 

German desert airstrip, accompanied by a squad of Ghurkhas and their British officer.  They managed 

to plant all the charges without being detected and were so pleased with themselves they retired to a 

nearby jebel hilltop and sat down to watch the fireworks.  The charges went off as planned, blowing 

up several German planes on the ground and disabling the airstrip, but when they got up to leave they 

discovered that while they had been watching the show they had been surrounded by Germans, who 

took them prisoner.  At the German camp the Ghurkha officer asked the Kommandant if he could 

say a few words to settle his men, and was told he might, provided he spoke English so the Germans 

could understand.  The officer did so and ended by saying, “and don’t forget the Ghurkha motto,” and 

then said in Nepalese as Ivon later discovered, “Going home tonight men”.  Officers and men were 

segregated and Ivon went straight to sleep, as he had taught himself to do.  The next he knew was 

when a Ghurkha NCO tapped him on the shoulder and said, “Ready to go now, Sir.”  The Ghurkhas 

had taken care of the guards and had a German half truck standing waiting, in which they headed off 

towards the British lines.  They drove through several German roadblocks where Ivon shouted a few 

words in German and they were waved through.  The first serious challenge came when unknown to 

them they had driven behind British lines and they were stopped by a Redcap standing in the middle 

of the road and shouting, “Where do you think you’re going?”

Ivon fought at El Alamein, where he was in charge of a Daimler Dart armoured scout car.  He was 

standing in the turret when there was a direct artillery hit and he was thrown clear.  His fellow crew 

members were all killed outright.

Ivon was selected for parachute training and sent to Mahdi, just south of Cairo.  All went well until he 

had to jump from a moving flatbed rail truck to simulate a parachute landing; he hit a rock and broke 

his foot, so never did earn his parachute wings.  While laid up in Cairo he reflected how his father had 

also recuperated in Cairo after having been wounded at Gallipoli in the First World War.

After the Sicily landings the Eighth Army, including Ivon, fought their way up the west coast of 

Italy.  The Sappers were kept very busy as this coastline is bedevilled by rivers draining the Apennine 

Mountains, each of which required bridging.  Ivon was at the fall of Rome and a family heirloom is 

the bottle opener he liberated from a Roman waiter’s back pocket!

At the end of the war Ivon, now a Captain, returned to UK where he married Heather, his childhood 

sweetheart.  He was posted to Graz in Austria and the newlyweds travelled across Europe by train, 

but in separate compartments; as an officer in uniform Ivon travelled First Class and was not allowed 

to downgrade, whereas his new wife only warranted a third class ticket.

They spent a happy couple of years in Austria, before Ivon was posted back to UK to join Survey.  

During this period he assisted moving the Middle East Survey facilities from Nasser’s Egypt to 

Cyprus, then a British colony. He remembered non-stop work, day and night and thought, probably 

deliriously, that if he could devise a way to make the clock run backwards he could gain the extra 
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time they desperately needed to get the job done.  During this period he 

remembered a very happy meeting with his brother Philip, also a Sapper, at 

Zigazag by the Suez Canal.

In the early 1950s Ivon and Heather had two children, John and Moira.  Ivon 

was posted to the Survey Branch alongside Chessington Zoo.  In his spare 

time he studied hard and so passed his exams to become an Associate of the 

Royal Institute of Chartered Surveyors (ARICS).  In 1956 he was promoted 

to Major and posted to 42 Survey Engineer Regiment in Zyyi, Cyprus and 

the family moved out to live in the Army town of Berengaria, just outside 

Limasol.  Ivon’s commanding office was Lt Col, later Major General Erwin, 

who was later Director General of the Ordnance Survey.  Ivon commuted 

daily to Zyyi, about a 60 mile journey each way.  At the time we were fighting 

against EOKA, the terrorist organisation led by Col Grivas, who effectively 

won the war when Cyprus was granted independence.  On the way back from 

Zyyi one day, Ivon’s Land Rover hit a mine.  He was thrown clear but landed 

in a thorn bush that did more harm than the explosion.

Back in UK Ivon was posted to the School of Military Survey at Hermitage, 

Berkshire, where he taught for three years.  This was followed by a two year posting to Aden as Deputy 

Assistant Director Survey at the time of another colonial uprising.  Aden was a British Protectorate 

and a strategic refuelling point on the route through the Suez Canal/Red Sea to India and the Far East.  

From there Ivon was responsible for military mapping of Arabia while the terrorist insurgency went on 

in the background.

In the mid sixties Ivon was promoted to Lt Col and posted to the Headquarter of the British Army of 

the Rhine at Rheindahlen, West Germany as Assistant Director of Survey, where he was responsible 

for liaison with NATO before the fall of the Iron Curtain.  After four years he returned to UK for his 

final military posting at the Headquarters of the Ordnance Survey in Southampton.  At this time the 

Ordnance Survey was in the process of civilianisation, so when the time came for Ivon to retire from 

the army after forty years service, he took a civilian post with the Ordnance Survey with a more or less 

seamless transition from soldier to Civil Servant.

Ivon spent four years as Ordnance Survey Regional Officer for south Wales and southwest England, 

including his beloved Dartmoor.  One retired Admiral’s wife wrote to him to say she understood all the 

triangulation points on Dartmoor had now been used, so would he please take them away as they were 

spoiling the view.

Ivon was transferred to the Department of Overseas Surveys and posted to Antigua in the British West 

Indies to lead a cadastral survey to establish land ownership.  He was also responsible for several 

adjacent islands as well as the Cayman Islands.  He had his own court of law to hear property and 

boundary disputes and his decision was final.

Ivon’s last appointment before retirement was at the headquarters of the 

Department of Overseas Surveys at Tolworth Tower, South London.  From 

here he oversaw surveys in West Africa and in Yemen.  In West Africa he 

coined the acronym MMBA – miles and miles of bl**dy Africa, which he 

realised worked just as well in Arabia!  Yemen had been a very closed society 

and Ivon’s surveyors were the first there since Napoleonic times.  Ivon noted 

a similarity in many of the Arabic names on the Napoleonic maps that bore 

no relation to actual place names.  He deduced that the French surveyors 

must have been short staffed and so had ascribed place names by standing at 

the start of a road out of town and asking passersby where the road went; so 

many places on the map were called the Arabic equivalent of ‘Don’t know’, 

‘Don’t ask me’ or ‘Not a clue’!  One of the biggest problems Ivon encountered 

was that his surveyors were often held hostage by local headmen until the 

government would agree to build a road or bring in electricity or water; so 

maybe the Napoleonic surveyors had come up with a practical solution to 

this problem by not venturing very far into the country.

Ivon and Heather finally retired back to Tavistock, where they had met at the 

Grammar School.  Ivon spent many happy years leading walks across Dartmoor, on which he was an 

acknowledged expert, until degeneration of his lower back forced him to stop.

Ivon died on 23 February 2011, just short of his 88th birthday, after a long period of a gradual 

deterioration of his health.  He was a Sapper to the core.
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Reproduction of Drawings in Black and White 

- The Vandyke Process

A note by Mike Nolan.

From The RE Journal December 1900 page 262

The Assistant Surveyor-General in charge of the Photographic and Lithographic Office, Survey of India 

Department, reports that a very simple and cheap method of reproducing drawings in black and white 

has recently been discovered by an assistant of that office.  The advantages of this process are that it 

entirely does away with the two first stages in the ordinary process of photo-zincography, the image 

being obtained upon the zinc surface by direct printing through the original, without the intervention of 

a negative or transfer.  The results obtained are better than those yielded by photo-zincography, as there 

is no loss of sharpness, while the saving effected, both of time and money, is considerable.  Any subject 

drawn or printed in black on paper or tracing cloth can be dealt with, but the process can, of course, be 

applied only to drawings intended to be reproduced to the same scale.  It is now being utilized for the 

reproduction of a large number of village maps of Orissa, and 25 plates of the ordinary cadastral size are 

being prepared daily by its means.  It is the invention of Sub-Conductor F.R. Vandyke, R.E., Foreman 

Litho. Printer, who has been granted a patent for it.  The Surveyor-General congratulates Mr. Vandyke 

on his most useful discovery, and on the skill and perseverance with which he has overcome the many 

difficulties met with in bringing it to a successful issue.  Details of the working of the process can be 

obtained on application to the Assistant Surveyor-General.

THE VANDYKE PROCESS

From The Sapper, May 1940:

For the benefit of those not acquainted with the art of lithography, let me first explain that the trade was 

invented by Aloys Senefelder in the year 1796 and comes from the Greek words “Lithos” - a stone, and 

“Graphos” - I write.

The principle of lithography is that water and grease will not combine, and a drawing made with a fatty 

substance on the surface of a clean stone or zinc plate, adheres to it so strongly as to require a mechanical 

force to remove it.  The parts free from the drawing receive and retain water; therefore a roller covered 

with fatty ink being applied to the printing surface, when wetted, the fatty ink will attach itself to the 

fatty drawn parts and be repelled from the wetted parts.

It will be appreciated that to draw a plan in reverse - on a stone or zinc plate is a long, tedious and 

expensive business, but the Vandyke process, as evolved by ex-Sgt. F.R. Vandyke, eliminates all 

drawing when it is desired to reproduce a manuscript or printing plan, at the same scale, provided the 

existing plan is drawn or printed on paper that will allow the light to penetrate through, and the detail 

and linework is opaque.

For the Vandyke process a zinc plate is coated with a solution of fish glue, sensitized with bichromate.  

This solution is soluble in water until it is dried and exposed to light,, after exposure it is insoluble in 

water.  The zinc plate is washed, then clamped to a motor whirler and started in motion.  The centre of 

the plate being the centre of gravity a small amount of the solution poured on to the centre will be evenly 

distributed over the whole surface of the plate by the motion of the whirler.  The plate is then placed 

on a gas table and dried.  The whole of the operation must be carried out in subdued light, to prevent 

premature exposure of the sensitized solution.

The manuscript plan is then placed on the glass sheet in a large printing frame face upwards , the 

sensitized plate placed on the plan, the printing frame closed, and perfect contact made between plan and 

plate by exhausting the air from the frame.  The frame containing the plan and sensitized plate is taken 

from the subdued light, and the sensitized film now covered by the manuscript plan exposed to the full 

daylight, in inclement weather the exposure may be made in strong artificial light.

The action of the light where it reaches the sensitized film causes that film to become hard and insoluble 

in water, but where the light does not penetrate, the film remains soluble in water, hence the reason for 

the paper bearing the plan to be transparent enough to permit the light to penetrate, and the actual detail 

of the plan to be sufficiently opaque to exclude all light.  After exposure the frame is taken into subdued 

light again, water and a solution of aniline dye poured over it.  The dye stains the solution on the plate, 

violet or scarlet being generally used.  The plate is then dried over a gas table.
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The plate is now taken into full light for inspection, and it is found that where the light has acted on 

the sensitized solution, the film has become insoluble in water, and is now stained with aniline dye, but 

where the light could not penetrate through the line work and detail of the original plan, the solution, still 

being soluble in water was washed away from those parts, having the clean metal exposed, as the analine 

dye does not stain the bare metal.  Any defects in the film can also be seen at this stage.  They may have 

been formed by specks of dirt on the manuscript plan, or by dark patches caused by uneven texture of the 

paper on on which the plan was drawn; they appear as clean metallic spots, and no dye will be present 

on them.  The spots are removed by painting them over with a weak solution of gum arabic.  The plate 

is again dried on the gas table.

The next process is to “ink up” the plate, this is done with a fatty mixture made up of re-transfer ink and 

bitumen solution.  The mixture should be about the consistency of cream and applied evenly all over the 

plate with a roller.  When the ink is dry the plate is immersed in a weak solution of sulphuric acid.  The 

acid disintegrates the film of fish glue which is completely removed by wiping the plate very lightly with 

a piece of flannel.  The sulphuric acid is diluted to such an extent that it attacks neither the metal nor (sic) 

the ink , consequently when the plate has been thoroughly washed  and dried there remains the detail of 

the plan in fatty ink on the plate, in reverse, in other words we have arrived at the stage where the plate is 

passed on to the printer, or where we would be had the plan been drawn direct to the plate by an artist.

The whole Vandyke process occupies a matter of hours, whereas it would take an artist probably weeks 

or even months to produce.

The above article was illustrated by a photo of a memorial plate to Vandyke, location not known but 

presumed to be in the Survey of India Offices in Calcutta:

In Memoriam

Frederick Reginald Vandyke

Born 28th September 1865

Died 24th June 1936

Enlisted in the Corps of Royal Engineers 1885

Joined the Survey of India 1889

Appointed Manager Photo Litho Office 1903

Retired 1923

Served in Mesopotamia during The Great War in 1916.

Awarded the Kaiser - Hind Gold Medal 1st Class

Inventor of the Vandyke Process

Erected by those who served with him in the Photo-Litho Office, Calcutta in admiration of his 

distinguished service.

© British Library Board. B20033-61
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Designing a Development 

Pathway for Technical Staff

The United Kingdom Hydrographic 

Office’s Career Level Framework

Who are we?

Based in Taunton, UK the United Kingdom Hydrographic Office 

provides nautical charts and navigational services to support world 

shipping, including the Royal Navy.

Admiralty products and services have been developed over 200 

years, and we use the very latest techniques to continue to help 

protect lives at sea today.  

Our People

The quality and safety associated with our products and services 

are only possible thanks to our skilled, technical experts; their 

engagement and career satisfaction is therefore essential.

We currently have around 500 technical based staff onsite ranging 

from cartographers, through geodetic and imagery specialists to 

marine scientists.  

Why are we introducing a Career Level Framework? 

Our people have asked us (through internal survey and comments 

to senior management) for: 

l A clearer development path 

l Recognition of their technical / specialist skills 

l A way of developing without leaving your 

 specialist area or entering line 

 management roles

So what is a Career Level Framework? 

We are not re-inventing the wheel! The Defence Science and Technology Laboratory and other 

organisations already have development pathways and frameworks in place.  

At UKHO our solution takes the form of level descriptors; clearly setting out what is expected 

at each step and therefore what is need to do to progress upwards.  These expectation cover: 

Skills, Knowledge and Experience, 

Achievement and Behaviour 

elements.

The levels are independent of 

grade/pay band and are not linked 

to pay.  They are for the use of the 

staff as a tool to assist their own 

personal development.

There are 8 levels to help staff work 

towards and discuss their technical/

specialist development. The 

levels range from Level 1 which 

describes people who are likely to 

be following desk instructions with 

By Charlotte Botting
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minimal requirements for specialist skills and 

decision making to Level 8 describing people 

who are not only internal experts/specialist but 

also internationally recognised and involved in 

strategic decision making.  

Staff apply for a level on the framework and 

provide supporting evidence.  Once initial levels 

are confirmed, individuals will be able to work 

towards a level increase, putting together a 

development plan with their line manager.

Guiding Principles and Benefits

1. CLF recognises technical/specialist capability, 

knowledge and experience 

2. CLF provides granularity (alongside our grade 

structure), allowing staff to plan their personal 

development by: 

 a. describing what is expected of staff at each level 

 b. assisting clear identification of developmental gaps 

 c. enabling the discussion of career and aspirations

 

3. CLF is a tool for line managers as well as individuals 

and supports the performance management and review 

process, assisting discussions about development, gaps 

and performance. 

This is just the beginning!

In June 2011 initial levels on the Framework were confirmed to staff, at which point the real story 

began.

The true value of the framework kicks in as staff and their line managers use it as a tool to manage 

development.  

We will shortly be launching a Learning and Development solution to support each level, advice for 

Line Managers to support development planning and identification of development opportunities.

Initial results from the first application show an extremely good correlation between similar 

work areas, suggesting that the levels are being awarded consistently.  Perhaps more importantly 

the results show that a range of levels are achievable by each pay/grade band.  Allowing the all 

important development with in grade that we hoped to achieve.

For more infoamtion on the Career Level Framework please contact Charlotte Botting on 

charlotte.botting@ukho.gov.uk
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Enhancing Tactical Situational 

Awareness in Afghanistan

U017 Compound Mapping

Background

The Helmand Valley “Green Zone” in Afghanistan is a highly populated and extensively cultivated 

area, where families live in thick-walled mud houses with high surrounding walls forming compounds.  

These compounds are generally square or oblong in shape with a single entrance.  Due to their use by 

insurgents as firing points and safe houses, these compounds have often been viewed as key terrain 

by the ground troops of Task Force Helmand (TFH) who regularly patrol the Green Zone area. The 

coordination of direct and indirect fire missions in support of these patrols has proved problematic, 

especially given the densely-packed compound lay-down.

The growing need to better coordinate patrol activity regarding battlespace management, situational 

awareness and tactical referencing led to the development in 2008 of bespoke large-scale image-based 

mapping to support tactical dismounted manoeuvre and the calling in of fire missions in the Helmand 

Valley.  This so-called “compound mapping” (analogous to the traditional “spot maps” used previously 

on other operations) referenced individual compounds through the use of a unique alpha-numeric code, 

allowing geographical ground position to be easily and uniquely specified without recourse to a grid 

reference.  In this way, a unit’s position could be instantly communicated and one compound could be 

easily distinguished from another in the congested space of the Helmand Green Zone.

Compound maps for Helmand were originally produced in theatre by the Task Force Helmand Geo 

Team under the control of ISAF HQ and its Miscellaneous Series 12 (Series MISC 0012) mapping 

programme1.  However, as the enormity of the project was realised this Helmand-centric work was 

passed rearwards and was soon being undertaken as a reach-back task by the Defence Geographic 

Centre (DGC) in Feltham.

This original production was at a scale of 1:7,500 (a scale selected for mathematical ease rather 

than sheet line logic) and used colour imagery from the airborne Applanix sensor.  No ISAF-wide 

specification for compound mapping existed at that time, and producing organisations were free to 

develop their own production initiatives in relative isolation.

Starting in late-2008 the US Marine Corps (USMC) surged an expeditionary brigade, Task Force 

Leatherneck, into Helmand Province, catalysing the creation of Regional Command South West (RC 

(SW)).  In early 2010, during the build up to RC(SW)’s combined US/UK Op MOSHTARAK, it 

became apparent that the Marine Corps Intelligence Activity (MCIA) based in Quantico, Virginia, had 

developed its own compound mapping for use by USMC troops in Helmand Province.  A physical 

overlap of MCIA and DGC compound mapping sheets in the Marjah/Nad-E-Ali area highlighted 

the possibility of a potential fratricide situation.  The potential severity of this information assurance 

problem was recognised by the Ops Team in DGC and sparked a rapid and deep collaboration with 

MCIA, delivering a common compound map specification and agreed areas of co-production in short 

order.  The result was Series U017, produced at 1:6,250 scale, which superseded the 1:7,500 MISC 

maps.  Like its MISC Series predecessors, U017 is an image based product; however, it uses 0.5 m 

resolution panchromatic commercial satellite imagery supplied through the NGA Next View licence 

agreement.  An example of a U017 sheet is at Figure 1.

U017 Specification

The new U017 mapping provides a single compound map series over RC(SW) with a standardised 

layout and with symbology compliant with NATO Standardisation Agreements (STANAGs).

The U017 hardcopy sheets are identified by an 8-digit alpha-numeric code, as shown in Figure 2.  This 

code is based on a logical breakdown of the U711 1:50,000 indexing, with U017 sheet numbers being 

keyed to the “parent sheet” in the 1:50K Afghanistan Topographic Line Map Series (in the Figure 2 

1 
Though somewhat confusingly this designation was changed to MISC 0004 

in an attempt to account for a refresh of the imagery base in 2009.

By Paul Casling
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example this is Sheet 1878-1).  The footprint is 

then progressively sub-divided through 1:25K 

and 1:12.5K formats to a 1.6,250 format, with 

alpha or numerical suffixes added at each sub-

division stage.  The result is a unique 8-digit 

sheet name (which in the Figure 2 example is 

1878-1A1A).

The ground depicted by the U017 compound 

map series is divided into manageable areas 

known as sectors, with each sector containing 

up to 99 individually labelled compound 
Figure 2: U017 sheet numbering system.

© UK MOD Crown Copyright 2011

© UK MOD Crown Copyright 2011

Figure 1: A sample U017 sheet 2080-3C4A in Maiwand.
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points.  Each sector is assigned an alpha-numeric trigram, for example Alpha 2 Quebec, as shown 

in Figure 3.

The sectors are bounded by geographic terrain features on the ground such as roads, drainage 

ditches and field boundaries, as opposed to map sheet lines or grid lines.  While the use of real-

world features leads to sectors 

being defined by non-regular 

polygons, the great advantage 

of this is that troops can easily 

identify the physical transition 

line on the ground as they move 

from one sector to another.

In the context of this mapping, 

a compound is defined as an 

enclosure that comprises 3 or 

4 surrounding walls and which 

may or may not contain a 

building or buildings.  Figure 

4 shows the basic collection 

criteria used for the U017 

compound points.

The compound points are then 

allocated a 2-digit identifying 

number in the 01 to 99 range.

The subsequent destruction of a 

compound is addressed in future 

editions simply by removing 

the associated compound point 

number from the map face (see 

Figure 5).  The erection of 

new compounds is catered for 

via the addition of an alpha 

character suffix; eg, if a new 

compound lies between 17 and 18 it would be named 17a (see Figure 5).

Current Outputs

U017 mapping is unclassified and is provided in hardcopy as printed stock, and as 

softcopy in GeoTIFF, GeoPDF, MrSID, JPEG, GeoJPEG and CADRG formats to 

ensure compatibility with all UK and US functional area systems.  Significantly, 

and of growing importance, the compound data is also provided as a seamless 

File GeoDataBase.  To date over 990 sheets of U017 have been produced through 

a close co-production partnership between MCIA and DGC.  The current and 

planned production status of the U017 series is shown at Figure 6.

U017 Utility

The principal recipients of the various U017 outputs are the troops in Task Forces Helmand and 

Leatherneck operating in Helmand and Nimroz Provinces.  The U017 product line has quickly 

established itself as the geospatial information product of choice for foot patrols, allowing 

navigation, position reporting and the detailed coordination of direct and indirect fire support to be 

conducted off a single map sheet.

Figure 3: Example compound sector A2Q 

and its compound point numbering.

Figure 4: Compound 

collection criteria.

Figure 5: Compound point revision.

© UK MOD Crown Copyright 2011

© UK MOD Crown Copyright 2011
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Figure 6: U017 Compound mapping coverage. © UK MOD Crown Copyright 2011

In the case of Task Force Leatherneck this product is extensively consumed as hardcopy mapping.  

Within Task Force Helmand, the existence of embedded Geo Cells down to Battle Group level 

have, however, allowed the File GeoDataBase to be used in a highly interactive manner to deliver a 

dynamic bespoke mapping service.  For TFH missions this means that current intelligence overlays 

fused with compound and other terrain-related information can be effectively delivered as a single 

paper product into the hands of patrol commands, thus critically improving their tactical situational 

awareness.  Additionally, the U017 File GeoDataBase has been installed in the recently introduced 

Apache attack helicopter (AH) navigation and SA support system, DigiMap, notably improving the 
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response time of AH assets on fire missions in support of ground troops.  There is also a plan to 

rollout the same system to Tornado GR4 later this year.

In the absence of a post code or zip code system in Afghanistan the U017 File GeoDataBase 

provides a high resolution address system which is now being used to identify individual dwellings 

in support of human terrain, human intelligence and civil census information management and 

information exploitation activities.  Individual Afghans are now identified directly with the house 

in which they live via the unique sector and compound point identifier relevant to that compound.

A small number of U017 sheets have been prepared as bi-lingual 

editions in the Dari language to support partnering and transition 

arrangements with the Afghan National Security Forces (ANSF).

JFC Brunssum, the NATO Command Structure HQ in charge of the 

ISAF theatre of operations, has endorsed the U017 specification as 

a theatre standard in order to encourage its adoption across other 

regional commands.  Such adoption would deliver a consistent 

geospatial tool for those assets working across regional command 

boundaries, especially for those air and aviation assets that provide 

fire support to ground manoeuvre.  Additionally, it would critically 

improve the pan-Afghanistan utility of human terrain and human 

intelligence databases.  Given the inter-connected nature of today’s 

battlespace perhaps now is the time to consider standardising the disparate compound mapping-like 

products that exist across ISAF, and, as a result, standardising the addressable databases that are 

associated with them.

Figure 7: Compound mapping in use.

© Crown Copyright / MOD 2011



         

84

Fighting off the Same Map

(Sharing Geospatial Intelligence)

“If there was one thing I could change in GIS today, here and now, it would 

be the ability for GIS to be used by a range of users.1”

- Commander - Joint Aeronautical & Geospatial Organisation

“If we harness the power of information”, which includes Geospatial Intelligence (GEOINT), “with 

a systematic drive to make leaders our agile edge, the net result will be transformative.2”                                                  

- Commander - Force Development and Training

In order for military commanders to make sound decisions, based on an understanding of the modern 

battle space, it is imperative that UK Defence maintains the capability to access, fuse and apply rich 

and smart data sources and to portray them coherently, consistently, and in a timely fashion.  

Until recently, the world of digital mapping across UK Defence belonged to the GIS professionals 

at the Defence Geographic Centre, 42 Engineer Regiment (Geographic) and commercial software 

partners such as ESRI and ERDAS.  In 2005, however, Google entered the scene, allowing any 

website developer to embed mapping into their websites and create custom-built, site-specific 

information overlays.  When combined with improvements in technology and the tentacular 

expansion of the geographic reach of the Internet, its popularity and availability has now made 

mapping ubiquitous and trendy, albeit in an unclassified environment. 

This has been matched by geospatial innovation and the rise in consumer-oriented Web applications.  

The development, for example, of Google Maps, Google Earth and satellite navigation technology 

now allows digital mapping to be available at the touch of a button, through simple interfaces.  At 

work or at play, we now find an increased appetite for mapping, imagery and geospatial information 

in our daily lives.  The challenge facing Defence, however, is to satisfy the needs of the military user, 

perhaps through software such as GeoViewer3, to manipulate and graphically display operationally 

specific geospatial information.  Building a common operational picture, using location to provide 

context, will allow our military commanders to make sound and better informed decisions on the 

battlefield.

Unfortunately for the military community, the information portrayed is sometimes fractured in 

nature, out of date and lacking in Information Assurance.  An increasing number of military 

applications require geospatial functionality, with more being procured under Urgent Operational 

Requirements.  Add to this the multitude of geospatial information sources4 of varying accuracy and 

integrity, and the result is incoherent Information Management (IM) and Information Exploitation 

(IX).  As a consequence, users spend a disproportionate amount of time focussing on data 

management rather than using and exploiting the data itself.  When combined with a lack of Joint 

and Combined Concepts and Doctrine, the inability of systems to talk the same language, and the 

limitations of digital communications technology, it is inevitable that the efficient sharing of data 

and GEOINT is difficult to achieve. 

Realising the importance of interoperability and collaboration, both US and UK Defence organisations 

have invested considerably in their IM/IX systems, which are increasingly incorporating the use 

of pervasive geospatial data as a vital foundation within Network Enabled Capability.  The current 

climate of escalating and geographically disparate requirements for GEOINT is combined with 

further limitations on resources due to the global economic downturn.  The need to work over low 

bandwidth communication pipelines, has also added urgency to the need to share GEOINT between 

Other Government Departments, nations and coalition partners by improving interoperability.  

1 
Comd JAGO Interview, post Defence Geospatial Intelligence Conference 2010.

2 
Comd FDT “Skill at Information” FDT/2/1/1/2 dated 21 Jun 11.

3 
GeoViewer is a lightweight visualisation tool based on ESRI provided Application Programming Interfaces that can be exploited on any network to 

which the JAGO DATAMAN capability is deployed.  GeoViewer provides a simple, intuitive tool that allows all the data available on a DATAMAN 

server to be viewed in context.  Customers can select which base map and which data layers are seen.

4 
The amount of information now available to the military commander at all levels makes it difficult to extract what is relevant, this is made easier when 

relationships can be seen spatially.

By Captain Dave Campey RE
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This short article discusses some of the current limitations and problems which hinder the 

effectiveness and efficiency of the UK’s military geographic technicians.  It goes on to highlight the 

problems faced by the multinational military geospatial community as it continues to develop the 

provision of its bespoke geospatial data, maps, analytical functions and decision support services in 

the transition from a product-centric to a data-centric approach5.  It showcases recent work carried 

out by Headquarters 3rd (UK) Division to provide a common operating picture to its commander 

and emphasises the critical need for interoperability.

Geospatial Interoperability

Interoperability can be defined as the ability to exchange, integrate and use information across a 

large, heterogeneous network made up of several local information system nodes6.  It is the key for 

enabling disparate users, using different commercial or custom GIS software to access and make 

productive and efficient use of shared geospatial data and other information.  Whilst the emphasis 

tends towards the integration of our data, the military needs to coordinate its organisational 

behaviour and move from a “knowledge is power” theoretical mindset to that of a collaborative 

working environment.  This is easier said than done due to the complexity of Coalition C4ISR7  

applications.

Practical interoperability is tightly linked with the ability to use content easily and seamlessly.  One 

school of thought is that the data format, form or even the way data is served is not as important 

as the ability to commonly adopt and exploit it.  It could be argued however that the focus on 

geospatial interoperability should be based on the protocols for message-based GIS services, for 

without timely delivery of GEOINT its full potential can never be exploited. 

Interoperability covers multiple distinct areas of capability when it comes to geospatial data. It 

remains essential therefore to investigate how to improve the interoperability of data, analysis and 

products within the military geospatial industry.  There is still much work to be done by Defence 

agencies so that data can be converted from tabular to geo-coded data which will enable the rapid 

population of mapping applications with relevant and timely data.  “What is behind the basic map 

are geographic data sets that can be ‘server-ised,' or turned into services8”.  The military needs 

to follow civilian best practice procedures in this area in order to disseminate GEOINT more 

efficiently.

Whilst HERRICK provides a deployed, fixed secure communications infrastructure via the 

OVERTASK (OT) network, with the DII network mirroring this in UK, current practice is 

for JAGO DATAMAN9 servers to provide controlled and reliable Geospatial Information and 

GEOINT to users.  Of note is the fact that DATAMAN delivers through a proxy to OT and does not 

actually sit on the network.  The problem facing Defence today however, particularly when working 

alongside coalition partners, is that different nations’ Geo communities have developed wholly 

different ways of managing and using their geospatial data.  A series of procurements over the last 

decade has seen a mix of such new systems, software and data in support of operations and to meet 

short term goals without a proper ‘road map’ to give direction for future Geo Services Architecture.  

But with this new age and mindset of how we can exploit geospatial data we must, as professionals 

remain aware as to the standards of accuracy which may be questioned.  The need to maintain Web 

Service standards in accordance with the Open Geospatial Consortium (OGC) when passing data 

outside system boundaries will also ensure that the sheer magnitude of geospatial information does 

not create bottlenecks that will be detrimental to effective and efficient delivery.   

One must also consider the further security and encryption complications, which offer additional 

restrictions to the releasability of geospatial data.  When combined with problems due to file 

sizes and data transfer over diverse networks it is not always possible to share information to all 

customers.  Solutions offered include the use of Protectively Marked Caveats, data compression 

(although compression licences may be required) and the trickle feed of geospatial data across 

networks at times of low traffic volume.  The incorporation of ESRI’s Replication Service goes 

some way to address this issue.  Through versioning of data it allows dynamic (vector) data to be 

updated utilising very low bandwidth, maintaining the desired common operating picture across all 

5 
“Most geospatial organisations are moving from maps to apps” Director DGI 2012.

6 
“Interoperability in Enterprise GIS” An ESRI® White Paper - April 2005.

7 
C4ISR – Command, Control, Communications, Computers Intelligence, Surveillance, and Reconnaissance.

8 
President of ESRI quote on http://gcn.com/articles/2009/09/09/geospatial-tools-offer-killer-app-for-gov-2.0.aspx.

9 
JAGO DATAMAN – The DATAMAN server is a deployed capability designed to provide the authoritative data source for all 

geospatial data used on deployment.  DATAMAN manages the data on behalf of the geospatial analysts and delivers geospatial data 

onto a range of target networks using web services.
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platforms.  It should be noted that the provision of web services over a connected environment to 

deliver data negates the need for replication and minimises use of the scarce bandwidth.

Data Formats and Standards

The real key to designing physical data which will be used on operations, to achieve optimum 

interoperability, could be to keep the data format as simple as possible.  This means maintaining 

the definition of features and their geometry to a bare minimum.  Logically this immensely reduces 

file size and complexity and makes the data accessible to the widest range of GIS applications.  A 

balance would need to be made on just how ‘thin’ or ‘rich’ these datasets should be to ensure that 

the content is both fit for purpose and readily exploitable on operations10.  A possible solution would 

be for the Defence Geographic Centre to store and maintain a master ‘feature rich’ dataset which 

could then be customised and reduced to include only the essential features and attributes required 

for operations. Errors are inherent in spatial datasets therefore technicians must also consider the 

importance of standardisation and use of metadata11.  This will not only allow efficient retrieval and 

discovery of the right data, but can provide opportunities to automate processes and security rules.  

Such information can also offer a way of providing a metric for spatial uncertainty and the impact 

it may have on operational decision making.  Reliability of such information is however an issue 

and one that could perhaps be discussed in future papers.  

Much work has taken place over the last 5 years by the GEOINT Standards Working Group (GWG), 

Defence Geospatial Information Working Group (DGIWG), and the ABCA nations in an attempt 

to define data standards.  These projects aim to allow the various multinational and automated GIS 

platforms to accept, analyse, display and disseminate GEOINT and geographic information.  The 

problem is that there still remains a very large and disparate customer base and multiple software 

applications, each with their own political and economic agendas.  

The civilian geospatial community, in particular the OGC, consisting of over 400 civilian and 

government organisations worldwide, is currently pursuing the development of ‘application neutral’ 

data.  The problem DGIWG faces is that it needs to take these OGC standards and set them in 

a military context.  Whilst OGC therefore continue to promote the use of Geography Markup 

Language12 (GML), using XML encoding, as a standard method of transferring geospatial data (and 

metadata) most military C2 systems and applications13 are not mature enough to accept a GML 

based service14. 

It may seem obvious that GML’s transformability and accessibility could open a whole new domain 

in geospatial information management.  Yet its biggest problem is that due to the considerable 

storage, processing and data throughput requirements for geospatial data, further work is still 

needed to address GML's complexity and large file sizes.  Even if all C2 systems were OGC 

GML compliant a standard Mission Specific Data Schema (MSDS) still needs to be established 

to allow Web Feature Service Transactional (WFS-T) to work.  To add further complexity it will 

be necessary for ‘ownership’ to be defined and permissions set accordingly within this schema.  A 

further complication is that when converting shapefiles to GML the data keeps its geometry but loses 

its attribution.  Although a ‘mandraulic’ solution can be achieved by exporting attribute tables as a 

MS Excel file, and then reattaching the tables using the ArcMap/ArcCatalog data interoperability 

extension, it is not an efficient way to do business.

10 
Caution must be taken as when you subset a dataset you will lose all the non-spatial elements of the metadata.

11 
The Geospatial Standards Steering Group (GSSG) delivered an ISO-compliant metadata profile for data producers, the MOD 

geospatial metadata standard (MGMP) based on the UK GEMINI 2.1 metadata standard, in early March 11.  (Letter to Chairman 

GSSG DI ICSP 4/4/4/21/13 dated 11 Jul 11).

12 
GML is eXtensible Markup Language (XML) encoding and serves as a modelling language for geographic systems as well as an open 

interchange format for geographic transactions over the Internet or via secure means.

13 
Some C2 applications are now able to consume WMS and some can also expose Representational State Transfer (REST) end points 

with XML payloads.

14 
Recent development  has seen GML adding topology, non-linear feature geometries, 21/2 and 3D geometry - OGC Newsletter 2010.

Figure 1 – GML 

as an Interchange 

Format.
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It follows that the development of GML as an interchange format, shown in Figure 1, will take time.  

Its adoption by military systems, including the reformatting of legacy data will not happen overnight.  

It could be argued that we should ‘bite the bullet’ and go for a speedier and simpler solution in the 

short term.  One idea could be to standardise on a vendor specific format and make all geospatial 

data common.  For example the commonality of ESRI shapefiles allow them to be ingested into a 

variety of GIS systems making them almost ‘open’.  The reason the ESRI shapefile specification 

is seen as a de facto standard is not just due to the amount of ESRI software installations.  It is due 

to the fact that it is also such a simple format that it is easy to create and edit.  When combined 

with the Vector Product Format (VPF) these two open file formats are the most common types 

used in GIS packages, suggesting minimal interoperability issues with their use.  Whilst seeming 

foolish for UK Defence to place all its GEOINT into one such ‘egg basket’, the favouring of one 

vendor specific format, such as the ESRI shapefile, over the others could be the solution to our 

interoperability problem.  Most of our military allies with credible GIS expertise use ESRI software 

and the shapefile format within the Geo environment.  Yet the exploitation of increased technical 

developments and capability continues at a breakneck speed.  Most Tier 1 Geo users, including 

ESRI, are in the process of moving from shapefiles to feature classes and geodatabases which are 

even easier to manage and manipulate.  

Another interesting alternative could be to consider the potential use of the existing commercial 

geospatial visualisation powerhouse Google, to provide web map services with a military twist.  

Using imagery and mapping draped over a Digital Elevation Model the Google Earth application 

could simply display layers of military information, using the popular KML15 data format, so long 

as security encryption and authenticity of data can be validated.  A key area of concern however is 

the fact that such servers are not directly controlled by UK Defence, their data managers have no 

direct allegiance to the UK military, making it difficult to make them accountable and to guarantee 

that the necessary GEOINT will be made available to commanders at all times.  There is also no 

temporal validation of the data served nor horizontal accuracy statements for given areas.  It seems 

prudent therefore for the UK Geo military community to control their own data servers, datasets, 

information and intelligence. 

Exercise Iron Triangle 11

Thus, in an attempt to offer a common platform for the sharing of GEOINT, based on the success 

of the Helmand GeoViewer and JAGO’s powerful DATAMAN server, Headquarters 3rd (UK) 

Division Geo Cell created its own UK GeoViewer for trials on its recent Command Post Exercise.  

As can be seen in Figure 2, GeoViewer allows the delivery of a Web Map Service16 (WMS), with 

efficient caching of the base maps and imagery. 

Figure 2 – Screenshot 

from UK GeoViewer 

(© Crown copyright 

and database rights 

2011 Ordnance Survey 

100023818).

15 
Keyhole Markup Language (KML) is a file format used to display geographic data in an Earth browser such as Google Earth.

16 
In simple terms a WMS is similar to an OHP vu foil – a map layer that can sit above or below others, providing a dumb backdrop.
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GeoViewer’s simple tools allow further WMS requests such as Pan and Zoom functionality and the 

display of additional layers, such as human terrain shown in Figure 3.  The creation of ‘widgets’, 

allow querying, basic geoprocessing and powerful geocode searching and retrieval, similar to 

Google Maps.  These tasks are carried out on the DATAMAN server remotely, with results returned 

to the client’s web-browser.

It is important to note at this stage that GeoViewer is not a C2I system, however the additional 

layers of information served through GeoViewer make it an essential planning and analysis tool.  

Figure 4 shows how by using Web Services as Middleware17 some of the data transfer problems 

across networks can be overcome.

Figure 3 – Visualisation of Human Terrain through the GeoViewer Application 

(© Crown copyright and database rights 2011 Ordnance Survey 100023818).

Figure 4 – GIS Data Transfer 

Concept using Web Services as 

Middleware.

17 
Middleware is computer software that connects software applications. The software consists of a set of enabling 

services that allow multiple processes running on one or more machines to interact across a network.
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Figure 5 shows how DATAMAN’s inward 

facing capability was connected to qualified 

Geo technicians by utilising a ‘thick client’ 

approach, with all geoprocessing carried out 

on the Geo workstations, connected via an 

internal GEONET LAN.  Simultaneously, 

DATAMAN has its outward facing capability 

and its associated firewall and proxy server, 

which was connected to the Divisional Training 

LAN, providing Staff Officers with the ability to 

access and view operational mapping, imagery 

and overlay information via the use of Map 

browsers and basic GIS software.  

From a blank canvas it was possible for one 

technician, acting as Data Manager, to quality 

assure and host over 100 layers of information in 

only 10 days.  All files were in the ESRI feature 

class stored using ArcSDE18 and shared across the existing LAN to staff officers in the Divisional 

Headquarters and EXCON.  This pioneering project gave the ability to display, interrogate and 

disseminate different layers of spatially referenced information, over a secure network, allowing 

commanders to quickly assimilate Geospatial Intelligence from strategic to tactical levels.  During 

these restricted trials geospatial data was sourced solely from the DATAMAN server, shown in 

Figure 6.  Further development and security accreditation is however still required to enable the 

retrieval of information from other databases. 

With the collaborative sharing of GEOINT via GeoViewer 

up to its higher formation and horizontally across Divisional 

Headquarters staff branches achieved, the challenge was 

to provide the same information down to brigade and 

battlegroup levels.  Whilst a simulated Mission Secret 

terminal gave GeoViewer functionality to the Brigade 

Commander, it would prove to be the Bowman service that 

would enable geospatial information to be disseminated 

and used further down the chain of command.

Despite the incompatibility of Bowman BCIP 5.4 and 

ESRI GIS the workaround solution was to use the File 

Transfer Utility package to attach the shapefiles to emails 

which could be sent to the Brigade Headquarters.  This 

attachment was then extracted and passed to the Brigade Geographic Sergeant who was able to 

make the relevant hardcopy traces for the Headquarters and its subordinate battlegroups.  With Geo 

technicians and equipment now embedded at battlegroup level on HERRICK, this simple method 

of data transfer will give battlegroup commanders a common set of overlay information from which 

to base their decisions.19

The Way Forward

In order for military geospatial technicians to embrace the new generation of software and applications 

it is important that they understand both the technology and the terminology.  The Royal School of 

Military Survey addresses these issues by providing the Masters Degree in GEOINT and the Data 

Management specialist qualification as just two examples of this type of course.  They discuss the 

differences between Web Service Protocols such as Web Map, Web Feature20 and Web Coverage21 

Services, and also introduce XML and GML code, empowering its geospatial technicians to make 

complex spatial information and services accessible and useable with all kinds of applications.  It 

is important that this theoretical knowledge is shared further as we serve GEOINT across networks.  

The further development of Technical Doctrine Notes by JAGO will also assist the Geo community 

to get to grips with this new way of doing business.

18 
ArcSDE (spatial database engine) technology manages spatial data in a relational database management system (RDBMS) 

and enables it to be accessed by ArcGIS clients.

19 
DATAMAN Lite is currently being built and will allow GeoViewer capability at BG level on Herrick later this year.

20 
WFS serves actual features (vector only) not just a picture like WMS.  Users can query attributes.  WFS (Transitional) 

allows users the extra capability to edit data which provides automatic updates to the server.

21 
WCS deals with raster data and incorporates a value attribute table.

Figure 5 – Provision of GIS Web Services 

to Staff Officers on Iron Triangle 11.

Figure 6 – The Dataman Server.
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A further degree of interoperability between nations should be enabled once the UK/US military 

Geospatial communities agree on standard data types, formats, and Web services, Simple Features 

Specifications; GML; WMS; WFS; and metadata catalog services.  Both nations use ESRI ArcGIS® 

software which directly supports these formats and services with as much ease and transparency 

to the user as possible.  The US created the National Center for Geospatial Intelligence Standards 

shortly after the events of 9/11 and they have since embraced GML as part of its National 

Information Exchange Model.  It seems a natural progression now for all legacy geographic data to 

be converted into standard data formats that can be used via GML.  

The UK’s Common Geospatial Tool Set (CGTS) Research project, conducted by Team 

SPARTA22 has been actively investigating the issues above.  Their aim being to “seek to exploit 

current technology developments as well as the benefits of evolving geospatial standards and to 

investigate the future provision and dissemination of environmental or geospatial information 

and intelligence”, following work carried out by the Geospatial Intelligence Integrated Reference 

Architecture (GI2RA) research project.

Our American partners are also developing their Commercial Joint Mapping Tool Kit (C/JMTK).  

They aim to provide a standardised, commercial, comprehensive toolkit of software components for 

the management, analysis, and visualisation of map and map-related information.  The purpose of 

both of these projects is to ensure that future C2I applications have common geospatial capability 

(in terms of data and process) and therefore interoperability.

Both CGTS and C/JMTK agree that Geo web services are the way forward and will enable better 

geospatial interoperability.  The OGC web standards are also seen as essential but they do not 

quite meet military needs; standards plus military profiles are required for interoperability.  CGTS 

researchers go on to add that there is no requirement for heavyweight GIS tools on DII for the 

majority of users and predict that Geo Web processing tools will, eventually, provide the geo 

functionality to connected desktop computers through wizards.

The US sponsored WMS is the Combined Information Data Network Exchange (CIDNE). It 

provides a “common, collaborative data and visualization framework” allowing military personnel 

at all levels to share critical information across multiple communities in a timely and effective 

manner.  The downside to this system is that unlike the UK DATAMAN all geospatial information 

must be stored on the CIDNE database.  At this stage it is important for the reader to understand 

that CIDNE and GeoViewer are not equivalents that can be compared directly.  GeoViewer is an 

application that consumes the WMS of the ArcGIS server.  Alternatively, CIDNE is a database for 

which GeoQuest is used to consume the WMS being delivered by CIDNE.

Another key problem area which is being addressed is that of ‘Data Mobility’.  A current example 

of this is whilst DATAMAN in theatre can successfully present URL data points to CIDNE, when 

these are transferred to a system that is on a different network, say at a peacetime location such as 

Headquarters 3rd (UK) Division in the UK, the links will be broken23.

It seems as though the trend will be for geo-processing to be increasingly performed on servers 

rather than at remote sites.  This will require more common geoprocessing tools, more sophisticated 

applets, and thinner clients.  The introduction of rich, interactive and tailored applications, built 

using technology such as Microsoft Silverlight, Adobe Flex or JavaScripts, and the increased use 

of Representational State Transfer (REST) technology will improve both accessibility and the 

efficiency of GIS Web services.  This should also gradually reduce the number of desktop clients, 

with Geo analysts naturally transforming into thin clients over time.  Yet these developments 

provide an uncomfortable concept that non-geo operators may be allowed the capability to enter a 

few parameters and to perform complex spatial analysis, without the need for a geo specialist to be 

present.  How will the general user interpret the results of their analysis?  How will they know what 

source data has been used to perform the analysis, including both spatial and temporal resolution?   

How will they know how accurate their results are, and what level of confidence should they place 

on the analysis when making any decision?  All these factors were previously briefed, or considered 

by the geo specialist.

Development, post IRON TRIANGLE 11, has seen geographic technicians from Headquarters 3rd 

(UK) Division and Headquarters Land Forces working together to produce a similar UK GeoViewer 

delivered by Project LAMBTON.  This service will continue to provide DII(F) users with a familiar 

22 
Team SPARTA consists of subject matter experts from Lockheed Martin, Helyx, ESRI (UK), Envitia and Actica.

23 
ESRI’s DragonMap could be a solution to the problem when disconnecting from a network and losing links.
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GeoViewer and will include exercise specific data such as COESCEN24 and URBAN WARRIOR25 

datasets as units move towards their tailored Mission Specific Training and the use of the Helmand 

GeoViewer.

Summary

Geography remains the common pin that provides context and depth for data, information and 

intelligence.  Defence GEOINT inherently requires spatial data infrastructures that are interoperable, 

distributed and secure.  Whilst much work has been done to improve the interoperability between 

coalition forces, with regards to the sharing of geospatial data and intelligence, the current economic 

climate, where ‘more is required for less’, has added an urgency to achieving full geospatial 

interoperability between the UK military and its allies.

By embracing product-neutral databases, using WFS, WMS and developing GML further, the 

geospatial analyst will be able to create, update and query spatial data to provide its customers with 

trusted information and geospatial intelligence more quickly.  This in turn will enable improved and 

faster analysis and give better interoperability between coalition partners.  Deciding whether or not 

we choose to use a vendor-specific solution, be it ESRI shapefiles or Google KML, in the medium 

term, will be difficult yet important as the military develops its strategy in this area.

There are many disparate groups which are continuing their attempts to resolve the issue of data 

standards, metadata and interoperability of geospatial data and systems with much research being 

carried out on both sides of the Atlantic.  Consideration is now being given to how GEOINT can be 

provided via communication bearers such as Falcon, Kestrel, Cormorant and Skynet.  

Yet progress in this complex area remains slow, and lacks momentum.  The provision of a balanced 

service that maintains security yet allows the sharing of sufficient GEOINT to coalition partners 

is not a simple issue to resolve.  At present, the ABCA nations meet only once a year.  It might be 

beneficial if these meetings were more regular and perhaps involve inclusion of other NATO and 

coalition users outside of the 4-5 Eyes community.  The DATAMAN concept is proven to work 

and is successfully exploiting information and intelligence on operations.  The US and other allies 

should, perhaps, be encouraged to follow the UK lead.

As has been proved with the introduction of DATAMAN and GeoViewer at Headquarters 3rd (UK) 

Division, the provision of GEOINT to decision-makers has allowed the geo-specialists to focus 

on more complex geospatial analysis due to the reduction in number of hardcopy traces and maps 

being required.  More importantly, the dissemination of GEOINT to multiple users, in a shared 

and collaborative working environment, has improved situational awareness.  The next stage is 

to improve interoperability further between nations in the geospatial domain.  This will go a long 

way to reducing redundancy and duplication of effort as coalition forces further enhance their 

information superiority thus staying one step ahead of their enemies.

Our ability to share geospatial information across multiple platforms and complex networks in a 

timely and effective manner will influence commanders from Generals to Section Corporals, and 

assist them in making the right decisions.  Progress in this area will continue to be complicated by 

technical, political, cultural and training issues.  Interoperability through common standards, data 

formats and services will be a critical and enabling component of an enduring approach.  

This article highlights the challenges faced by the military geo community as it confronts a Network 

Enabled Future.  As I retire for a well deserved glass of port it is acknowledged that this article may 

not achieve consensus from such a diverse spectrum of communities of interest and working groups.  

I hope, however, to provoke readers to share their thoughts, opinions and ideas as we strive to 

provide a common geospatial framework within which our leaders can plan and execute operations, 

and most importantly to ensure our soldiers have the right geospatial information available to them, 

at the right place and at the right time.

24 
COESCEN – Contemporary Operating Environment Scenario:  used to fully examine the nature of future 

adversaries (taken from http://www.rusi.org/downloads/assets/Agile_Warrior11_Report.pdf on 4 Jul 11).

25 
URBAN WARRIOR scenario investigates potential of future forces to execute operations in urban environments.
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The Fleet HM Unit Survey of 

the Falkland Islands

East Cove and Mare Harbour
By Lieutant ANDY Patrick RN

The Fleet HM Unit (FHMU) has existed in many forms over the decades but in its current 

incarnation it is fundamentally a small pool of meteorologists, oceanographers and hydrographers; 

known as HMs. These personnel provide the flexibility to form bespoke deployable teams providing 

tactical environmental guidance to operational units and theatre commanders. 

In 2010 the unit was expanded as a result of HMS Roebucks’ decommissioning to include a small 

Survey Motor Boat (SMB) Nesbitt and crew. The vision was for the unit to be capable of deploying 

a hydrographic survey team globally to support emergent tasking whether that be with SMB Nesbitt, 

and her full survey equipment fit, or an in-area vessel of opportunity with a Portable Sonar System 

providing rapid environmental assessment information.

Despite some earlier setbacks 

this vision was realised at the 

start of 2011 when SMB Nesbitt 

and a team of 8, including 

engineering support, deployed 

to the Falkland Islands (FI) 

to conduct a full hydrographic 

survey of Mare Harbour and 

East Cove. 

Subsequent tasking was issued 

in September 2010 by Captain 

HM, Capt Nail RN, to the 

FHMU, at the time under the 

command of Cdr James RN, 

to conduct a full bathymetric 

survey of East Cove and Mare 

Harbour, FI, in accordance with 

Hydrographic Instruction (HI) 

1280 and Commander Maritime 

Operations (COMOPS) mission 

directive issued in support of the Defence requirement to provide high quality bathymetric data for 

navigational safety and to allow the next generation of deeper drafted Naval vessels to use East 

Cove Military Port (ECMP).

With the majority of media interest focused around the Middle East it is easy to forget the small 

group of islands in the South Atlantic which are of such strategic importance to the UK and have 

been so hotly contested; most recently, of course, in 1982 by the Argentineans. Although this 

archipelago in the South Atlantic is rarely given a second thought by the general populous these 

days it remains imperative that we can continue to operate as an effective military force from this 

locale and support British interests in the Antarctic. One of the key considerations in operating 

effectively from such a distant and isolated area is our ability to receive and support shipping. As a 

result good access to harbours and ports needs to be made available and maintained.

Although not expecting to make any ground breaking discoveries in the name of Queen and Country 

the team were justifiably excited at the prospect of deploying to the other side of the planet and 

following in the footsteps of some of histories most celebrated surveyors and explorers. 

Of these luminaries most noteworthy (for surveying Port William and Port Jackson and establishing 

a Benchmark at Port Louis which is still clearly visible today) is Capt James Clark Ross later Sir 

James Clark Ross, leader of the Antarctic Expedition between 1839 and 1843 who was assigned 

the task of surveying Port William to establish the suitability of the site as the new capital. The sea 

level data that Capt Ross’ expedition, comprising of HMS Erubus and HMS Terror, gathered has 

been used as recently as 2010 to examine the possibility of rising sea levels (Published in Science 

Daily 21 Oct 10). 

SMB Nesbitt and Team.
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Capt James Cook and Ernest Shackleton also passed through the area but are better known for their 

interest in the neighbouring islands of South Georgia and obviously Antarctica. 

In 1953 MV Alert with a naval party from HMS St Austell conducted a survey of Salvador waters. 

The last full survey of Mare Harbour and surrounding areas was conducted by the crew of HMS 

Hecate in 1982. It was done in the interests of establishing the best place to land the materials 

required for the new airfield, Mount Pleasant, and involved as a young Lieutenant, the now 

Hydrographer of the Navy Captain Vaughan Nail RN. Although Capt Nail was involved in the 

run up to our deployment and provided guidance it was unfortunately not until the team returned 

that we were able to discuss his experiences of being involved in a survey of Mare Harbour. This 

would have been useful as anyone who has undergone HM training in Devonport knows the best 

intelligence for deploying, surveying and reconnaissance of an area comes not necessarily from 

publications and photographs but quite possibly from personnel who have actually been over the 

ground previously.

HMS Endurance and HMS Scott have made regular appearances in Mare Harbour using it as a 

base to operate from as they support the British Antarctic Survey and British interest in the South 

Atlantic but have not, to date, been directed to conduct a survey of the locale. 

Preparing for and deploying a team in this manner had not been conducted for quite some time 

with the majority of overseas military hydrographic tasking being carried out by the SVHOs’ (HMS 

Echo and Enterprise) and HMS Scott. This proved to be no small challenge, as a newly established 

organisation, awareness of the FHMU within the tri service community in not exhaustive and in 

many occasions the first contact with other agencies inevitably required us spending the first 5 

minutes of any conversation explaining who we are and what we do.

As with any deployment within the RN careful 

planning and attention to detail using the 

Command Estimate process aims to ensure that 

the operation runs smoothly. To that end a full 

Command Estimate was carried out during which 

it was established that a 2 month timeframe 

would be adequate to conduct the operation but 

that it must fall between October and March 

(summer) to enable best chance of success given 

the normal weather conditions. The Team was to 

consist of 8 personnel, 6 of which were FHMU 

members, myself (H2), 2 survey Leading Seamen, 

1 Engineer, 2 Able Seamen surveyors. This would 

be supplemented by a Petty Officer surveyor and 

an H1 qualified Lieutenant to lead the survey; 

both of which were to join the new survey vessel, 

HMS Protector, on completion.

Area from the air.

Assigned Tasking FI.
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The main asset for the survey was to be Survey Motor Boat 

(SMB) Nesbitt, a 10m twin screw craft with full survey 

suite including Kongsberg Simrad EM3002 Multi-Beam 

Echo Sounder Suite (MBES), Single Beam Echo Sounder 

(SBES) and Side-Scan Sonar (SSS). Taking a vessel of this 

type 8000 miles across around the world presented some 

interesting challenges. Sailed down independently or flying 

were dismissed as practicalities and cost would not allow. This 

left the Falkland Islands Replenishment Ship as the only viable 

transport option. Unfortunately with this method the SMB had 

to depart from Devonport 6 weeks before her arrival in ECMP 

and also involved shipping the survey and electronic equipment 

across the equator encased in a plastic cover. The latest date 

for transporting the SMB was mid November, any later would 

have risked the survey period moving right into the FI winter or 

worse still having to postpone it until the next summer season. 

As the SMB was still within a refit at the start of October the 

6 week period for transport meant that little time remained to 

refit the sonar suit, calibrate it, conduct trials and train the team 

prior to departure. 

The team departed Devonport at the start of the New Year, 

arriving in theatre 3 days after the SMB, and immediately 

began their own reconnaissance of the area, liaising with all 

other units and personnel that would have a vested interest in 

the ongoing work; Commander British Forces South Atlantic 

Islands (CBSAI), Queens Harbour Master (QHM), Store Navy FI (STONFI), Naval Engineering FI 

(NEFI) and the Port Troop. This was not the first contact with these organisations but it is important 

when operating in theatre to establish a good working relationship and in particular be able to 

associate a face to a disembodied phone voice or email.

Although it had been a while since any of us had deployed to the area one thing always sticks in the 

minds of those who have been to the FI previously; 40 knot winds. This first day in theatre was no 

exception. As we stood on the main jetty at EMCP looking out at the fully risen sea and white wave 

crests we began to think that 2 months may not be a big enough window to complete the survey.

It was also in this initial phase that re-mustering and assembly of equipment took place during which 

it was established that SMB Nesbitt had not faired well on her journey south. On first examination 

we saw that she had sustained a broken mast and stern light. More problematic were the defects and 

major equipment faults that had developed with the survey equipment. These were only realised 

after the boat was back in the water. After much dialogue between the deployed team and the UK, 

and basic fault finding, it was established that the equipment could not be repaired locally and that 

an engineer from Kongsberg would have to be despatched to our aid.

This proved to be a whole new problem as although this deployment had access to a full British 

military base with all the fried breakfasts you could eat and associated logistics support the 

difficulties associated with bringing a foreign national (Norwegian) on to a military aircraft, flying 

them 8000 miles around the world and accommodating them on an operational overseas military 

base were not really understood until attempted. 

That being said it should be mentioned that the majority of the staff at Mount Pleasant are Army or 

RAF and therefore the presence a Navy Survey Team was something of a novelty and proved to be 

a subject of interest. As such this seemed to afford us as much help, assistance and support as we 

could ever ask for. However, there did seem to be difficulty explaining that we were not attached 

to HMS Scott, or HMS Endurance for that matter. The support of all military staff at the base was 

appreciated by the entire team; this survey could not have been conducted without that support.

All of the effort involved in getting the Kongsberg engineer to the FI and subsequent successful 

defect rectification was shadowed by the look of shock on the engineers face when he saw the level 

of accommodation, standard for deployed personnel, he would be afforded during his visit. 

The visit by the Kongsberg engineer was the only occasion that the team had to reach back to the 

UK for support that could not be provided in theatre. It was rather unfortunate that this occurred 

right at the start of the operation although, arguably, could have proved more frustrating in the 

middle of proceedings.

Coastlining.
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While waiting for the repairs to Nesbitt, the team used the time 

to conduct all of the shore side aspects of the survey. Including 

recovering Benchmarks (BM) and establishing one new inland 

BM to aid in future surveys should any development of the 

jetty occur over the coming years, establishing tide pole and 

Valeport gauges, conducting tide pole observations, conducting 

coast-lining with Trimble Rover and checking the condition of 

navigation marks.

The geodetic data for the BM was gathered and processed 

using Trimble equipment. As the nearest geodetic stations 

available for use were: Falkland Islands (FALK), Coyhaique 

Chile (COYQ) and Antarctica (OHI2), the processing was 

challenging due to the excessively long baselines required. 

Further difficulties were encountered even in trying to retrieve 

RINEX (Receiver Independent Exchange) data downloads due 

bandwidth, computer system speed and security settings; all of 

which required some ingenious form of work-around. Constant 

dialogue was maintained with the Geodesy Section at the UKHO 

throughout this process with sound advice given on processing 

and adjustment by Mr Geoff Worth. Due to the length of these 

baselines a float solution had to be used for the furthest with 

FALK being used as the sole fixed station which meant a fully 

constrained adjustment was not possible. Even with these issues 

the accuracies achieved in the adjustment results did meet the 

requirements for geodetic GPS observations.

Two weeks after arrival the survey systems in the SMB were 

repaired allowing the bathymetric data gathering to commence. Prior to data gathering the team had 

to carry out static and dynamic validation of the equipment and a bar check. Static proved simple 

enough but trying to find a substantial object on the seabed to conduct the dynamic validation 

proved impossible. Once again we looked to our hosts and assistance was sought from the ECMP 

based tug crew who very kindly temporarily placed a large concrete sinker in the middle of East 

Cove for us to conduct runs on.

The data gathering began in earnest 2 days later. The bathymetric surveying was interspersed with 

frequent stops to gather bottom samples and acquire updated Sound Velocity (SV) readings every 

2 hours or as required by noticeable change in the hull mounted SV sensor. As expected, due to 

the area being relatively shallow and uniform in depth with little in the way of tidal range, currents 

or fresh water supply, the observed SV varied little spatially or temporally. The main factor of 

any change in SV was wind driven sea leading to mixing occurring throughout much of the water 

column. The quality of bathymetric data being gathered remained good throughout.

Acheived Tasking FI.

Flying the flag.
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After the initial defects data gathering was relatively straight forward. We remained fairly fortunate 

with regards to weather as we only had to suspend operations on a few occasions allowing 

completion of the tasked areas in less time than planned. We were also fortunate in the number 

of personnel we had at our disposal, which meant we were able to run the processing of the data 

in conjunction with, although a day behind, data gathering. Again this aided in completion of the 

assigned tasking ahead of schedule. The processing was conducted using Caris HIPS SIPS and 

IVS Fledermaus with any gaps in data identified early so that areas could be revisited for full 

insonification of the seabed.

As the weather remained favourable, assigned tasking was fulfilled ahead of schedule and the team 

still had a further 3 weeks in theatre prior to their flight back to the UK and the SMB’s departure on 

the FIRS. With this time in hand the team extended the surveyed area to be done to almost double 

the original area covered.

To conclude the FI was a environmentally challenging area in which to conduct operations, in 

particularly such a small boat. The prevailing weather conditions generally produce winds greater 

than 20 knots which in turn produce a sea significant enough to affect pitch and heave to the extent 

that operations have to be suspended. After the initial risen seas in the first few days conditions 

became highly favourable just in time for the repairs to the SMB to be completed. The other key 

effect on small boat operations in this area is the amount of kelp which becomes increasingly 

difficult to spot when the sea state increases. Constant vigilance is required to ensure it does not 

foul propellers or give false readings.

The survey of the FI proved to be a great success for our unit. Although we did not establish any 

massive discrepancies in depths to those already charted we were able to submit changes to Hecate 

Channel, ECMP Main Jetty and Navigation Mark at Providence Head. We were also to demonstrate 

that, in accordance with the concept of operations for the FHMU, we can deploy a small survey 

team to the other side of the planet and produce good results.
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