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Introduction 

1. The Historiography of Military Map Making 

 

When the German Army reached the Marne in 1914, they were completely lost in the French 

countryside. According to cartographic historian Jürgen Espenhorst this was the consequence of not 

having the right maps at their disposal. The army had been equipped with maps north of the Marne 

region, while the maps south of the area where still in Berlin. Completely disoriented, whole divisions 

were forced to fall back north of the river to prevent getting overrun. Therefore, Espenhorst stated that 

a war cannot be won without maps.1  

This relationship between war and maps does not seem strange at all today. A glance at a map 

offers the reader a lot of information about the infrastructure, ground, differences in elevations, distances 

between certain points, and more detailed information about a certain area. Thus, a good map offers 

soldiers and officers information of an area where an army is going to fight. More importantly, almost 

every soldier today is trained in the skill of map reading. This may seem obvious, but it has not always 

been the case. The large-scale and highly detailed topographical maps that we use on the road today are 

in some cases not even a decade old.  

 The use of maps in war actually dates back to the days of Napoleon and even further. The French 

General had his own topography section inside his imperial headquarters. This became apparent in 

Martin van Creveld’s War and Command where he deeply investigated how the art of command changed 

over the span of some 150 years.2 However, the map only functioned on a strategic and operational level. 

Tactically, the map was almost of no use in the days of Napoleon. It is not until the First World War 

that the tactical importance and use of the military map found its roots. The study and importance of 

maps in the First and Second World War have not been recognized for a long time. One of the most 

recent works by Andrea Siotto stated that ‘this topic seems particularly out of the interest of First World 

War scholars, probably because of the apparent distance from the action of map makers and the 

technicality of their job.’3 The same could be said for Second World War scholars. The first and foremost 

important author on the subject of maps and war is British historian Peter Chasseaud. With his work 

Topography of Armageddon: A British French Map Atlas of the Western Front. 1914-1918 he pioneered 

                                                            
1 Jürgen Espenhorst, ‘A Good Map Is Half The Battle! The Military Cartography’, in: Elri Liebenberg, Imre J. 

 Demhardt en Soetsin Vervust, History of Military Cartography. 5th International Symposium of the ICA 

 Commission on the History of Cartography, 2014 (2014) 83-131. DOI 10.1007/978-3-319-25244-5_5 
2 Martin van Creveld, Command in War (1985). 
3 Andreas Siotto, “Mapping the First World War: The Empowering Development of Mapmaking during the First 

 World War in the British Army,” The Journal of Military History, 82:1 (January 2018) 45-66. 
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the scene in 1991.4 Eight years later he published Artillery’s Astrologers: A History of British Survey & 

Mapping on the Western Front 1914-1918.5 This became the most important contribution and is 

referenced by many scholars that are interested in the subject of maps and war. Chasseaud explained in 

high detail the history of the British Ordnance Survey from the perspective of the topographers and 

explained the tactical advantages that the artillery obtained due to advances in cartography during the 

First World War. His most important discovery showed how Allied armies began using a coordinate 

system on their maps. This system allowed the field artillery to fire indirectly on targets of which, they 

only knew their coordinates. It brought back the element of surprise to war, as the artillery crews fired 

on targets they could not see themselves, but were visible on the map. Chasseaud published additional 

books that focused on both of the world wars, however Artillery’s Astrologers remained his most 

important work.6  

 Since the beginning of the 20th century more studies of the map’s influence in war have been 

written. One such study was Peter Collier’s The Impact on Topographic Mapping of Developments in 

Land and Air Survey: 1900 – 1939, in which he explores the more technical side of map making.7 

Another more technical study is that of Terrence J. Finnegan in Shooting the Front.8 Here the author 

looks at the influence of photography and aerial reconnaissance, which played a central role in the 

process of mapmaking. He investigated the organization, technology, methods and challenges that 

characterized the continual research for information that extended beyond the battlefield. Having an eye 

in the sky not only allowed someone to view the battlefield from above, but one could also see beyond 

the battlefield. 

 Even in the scholarly works of cartography it seems evident that authors are not aware of the 

tactical function of the military map. Jeremy Black tried to study maps of war over a longer period of 

time in his work Maps of War: Mapping Conflict through the Centuries.9 A magnificent study indeed, 

yet it failed to include even a single 1:25.000 map used by the Allies or the Germans. Obviously, there’s 

almost nothing to see on a military topographical map of that time, but the failure to analyze the right 

maps is a great example of how unaware a historian like Jeremy Black is on the overall use of maps on 

a tactical level. The first complete study of the developments of cartography in the 20th century appeared 

in 2016 by the American cartographic historian William Ranke. In his book After the Map, he argues 

                                                            
4 Peter Chasseaud, Topography of Armageddon: A British French Map Atlas of the Western Front. 1914-1918 

  (1991). 
5 Idem, Artillery’s Astrologers (1999). 
6 Idem, Mapping the First World War (2013);  

 Idem, Mapping the Second World War (2015);  

 Idem, Richard Harper, The story of D-Day through maps (2014). 
7 Peter Collier, ‘The Impact on Topographic Mapping of Developments in Land and Air Survey: 1900 -1939’, 

 Cartography and Geographic Information Science, 29:3 (2002) 155-174. 
8 Terrence J. Finnegan, Shooting the Front: Allied Aerial Reconnaissance in the First World War (2014). 
9 Jeremy Black, Maps of War: Mapping Conflict through the Centuries (2016). 
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how the developments of mapmaking caused a changing epistemology in geography.10 Ranke is one of 

the first scholars to dive deeper into effects of the coordinate system that eventually led to the Global 

Position System (GPS). A more recent work was written by the prominent historian Antoine Bousquet, 

titled The Eye of War: Military Perception from the Telescope to the Drone.11 The author looks at how 

perception, the consciousness of time, space and contents of the battlefield, changes in the 19th and 20th 

century. He calls this concept the Martial Gaze and looks at technologies and techniques that influenced 

it. One of those is the military map, which we know gave the users a two-dimensional representation of 

the three-dimensional world and provided the reader with a great amount of information. The problem 

however with Ranke and Bousquet is that when it comes to the tactical use of the map the authors lean 

heavily on the leading work of Peter Chasseaud. Chasseaud investigated dozens of maps that were 

produced and used during the world wars. Bousquet even argues that the primary function for military 

cartography is for the artillery. However, he says nothing about its other possible functions. This creates 

a one-sided view of the maps’ influence in the tactics of the armies, because it remains unclear to what 

extent the maps were used and how much they actually influenced the organization of combat units. 

 The first historian that surpassed Chasseaud, Bousquet, Ranke and others is Andrea Siotto who 

wrote a ground-breaking article Mapping the First World War: The Empowering Development of 

Mapmaking during the First World War in the British Army.12 Siotto advances three main arguments: 

first, that maps became an integral part of every aspect of warfare; second, that maps became a mindset, 

a language to understand rationalize, and share any kind of information; and third, that it is necessary to 

rethink the concept of the mapmaker and include within in the multitude of soldiers that at any level 

collected information. One interesting conclusion he makes is that at the start of war in 1914 even the 

officers were trained more in sketching maps than in reading them, but by 1918, an officer in need could 

find a simple private who had basic training with maps.13 What Siotto has shown is that the map was a 

vital part, like an organ is for the human body, for the functioning and the organization for the British 

Army on a tactical level.  

 However, for years, authors of warfare have been studying the world wars without realizing this 

vital role that the map played in command and control of the armies involved. This would imply a one-

sided view of studying war, because studying an army requires historians to understand how this large 

body of troops functions. With maps being such a vital instrument for the command and control of the 

army, they are key to understanding why an army fights the way it does. That is not only for the First 

World War, but also the wars that followed. The Second World War was a mobile war with tanks and 

                                                            
10 William Rankin, After the Map: Cartography, Navigation, and the Transformation of Territory in the 

 Twentieth Century (2016). 
11 Antoine Bousquet, The Eye of War: Military Perception from the Telescope to the Drone (2018). 
12 Andrea Siotto, “Mapping the First World War: The Empowering Development of Mapmaking during the First 

 World War in the British Army,” The Journal of Military History, 82:1 (January 2018) 45-66. 
13 Ibidem. 
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aircrafts, but the extent of coordination of these with infantry would not have been possible without 

maps. 

 Richard Overy wrote about the two-way radio in tanks, which could both receive and transmit. 

This therefore, was a radical change to communication on tactical level. ‘Radio communication was 

central to the smooth operation both of mechanized armies and of air–ground co-operation. The 

technical transformation of the American army between 1942 and 1944 made it the most modern army 

of all the warring powers.’14 In Air Power in the age of Total War, historian John Buckley described 

how the Allies used radio to call in air strikes, but he made no mention of a map, coordinate or a grid 

reference.15 While both of these works provide valuable information, they fail to address the importance 

of the coordinate system and how it possibly assisted in the overall success of a mechanized army. 

 This lack of knowledge about the use of maps on a tactical level could be due to a lack of 

scholarly attention on the command of subordinate army units. Wars are usually studied through the 

eyes of great generals or private soldiers. Martin van Creveld did a wonderful job in studying the art of 

command from the perspective of an Army commander. Yet, no comments were made about the use of 

maps in his case study of the First World War. In this work, he also did a case-study on General Patton’s 

3rd Army during the Second World War, but did not see any astonishing results and left it out of his 

book.16 This is an interesting hiatus, because when one looks closer at the archive material of the 

divisions, regiments and battalions within Patton’s 3rd Army, you can see that the daily reports are full 

of coordinates. According to Van Creveld, it’s the commander’s quest to be certain to make the right 

decisions. He uses the term ‘Directed Telescope’ specifically to describe the use of his subordinate 

officers to filter all the incoming information on the battlefield. The commander can direct the telescope 

‘at will, at any part of the enemy’s forces, the terrain, or his own army in order to bring in information 

that is not only less structured than that passed on by the normal channels but also tailored to meet his 

momentary (and specific) needs.’17  

 But the use of maps is not only neglected in studying the effectiveness of command of an army. 

Even on corps and battalion levels, authors have not recognized the use of maps for gaining a better 

understanding of what was happening on the battlefield and a better command and control by their 

commanders. It’s the grey area between the Army and the private soldier that allows a person to really 

understand the sophisticated functioning of an army and its subordinate units. Harold Winton tried to 

fill this void with Corps Commanders of the Bulge.18 In this work, he studied six American Corps 

Commanders and how they approached the command of their Corps’ during the Battle of the Bulge. 

Obviously, there are hundreds of books that follow a division, regiment or battalion throughout the war. 

Prime examples of this include the multiple official history books of American units. Authors have used 

                                                            
14 Richard Overy, ‘Total War II’ The Oxford History of Modern War (2005) 153. 
15 John Buckley, Air Power in the age of Total War (1998)147. 
16 Martin van Creveld, Command in War (1985). 
17 Idem 75. 
18 Harold R. Winton, Corps Commanders of the Bulge (2007). 
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after action reports and veteran stories to compile their works. Yet, none of those works have really 

studied the war from the commander’s point of view. Rick Megahan wrote a thesis about battalion 

command analyzing battalion command in three case studies. One in the Second World War, one in the 

Korean War and one in the Vietnam War. Even though the map is mentioned a couple of times, he never 

made an argument about the map being a vital instrument for the command and control of a battalion. 

In Battalion Commanders at War: U.S. Army tactical leadership in the Mediterranean Theater, 1942-

1943, Steven Barry made no comment about the actual use of maps and their addition to the command 

of a battalion.19 Obviously one could ask if the map actually made any difference at all within the 

command of these units. 

 Therefore, the work of Siotto serves as a hook for further research on the use of maps over a 

longer period. If we want to know how the map influenced military tactics, we have to look at how map 

reading was taught and used on the battlefield by combat units. Siotto explained that the coordinate 

system used in the First World War became a language in its own right. Does that mean that same this 

language was used during the Second World War? 

The Second World War was nothing like the First World War in terms of movement. Mobile 

armored warfare was completely different from trench warfare. One new technology that allowed the 

conduct of mobile armored warfare was the tactical use of radio in tanks, aircraft, and by the infantry on 

the battlefield. With radio on the battlefield, these units could stay in touch and communicate with each 

other faster than ever before. Could this imply that the combination of maps and tactical use of the radio 

allowed the combat units to stay in contact with higher headquarters and report detailed information 

using the language of the map? Could they use the language of the map to explain what their own 

position was and where the enemy was located? If so, the influence of maps in warfare is no doubt more 

important than what has currently been argued.  

More than 700.000.000 maps were produced during the Second World War yet most of the 

existing literature about warfare barely mentions the use of maps. With these statistics, it becomes 

obvious how vital the map was in modern warfare as it unfolded between 1914 and 1945. If we really 

want to study the wars of the twentieth century and want to know why an army fights as it does, the map 

needs more attention.  

 

 

 

 

 

                                                            
19 Rick Megahan, Battalion Command in Combat (1990). 
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2. Research Method 

 

The scale of the First and Second World War really revolutionized cartography. Until the nineteenth 

century, an active battlefield was usually small enough to permit military commanders to view its totality 

with their own eyes.20 But, just as warfare revolutionized maps, the map itself changed modern warfare 

forever. It became an instrument that was used by all levels of the different armies. New tactics and 

techniques emerged from a simple, yet genius, piece of paper. 

In order to build on the existing literature of maps and war, and to fill a gap about our 

understanding of modern war, this thesis will show how the map evolved into a tactical instrument. The 

term ‘tactical instrument’ has been chosen in order to limit this thesis to the tactical level of warfare. 

While the map is an instrument and not a weapon, it is more than a tool. The map could be seen as a 

device that projects the ‘directed telescope’, which Van Creveld used to describe the use of his 

subordinate officers to filter all the incoming information on the battlefield. The commander can direct 

the telescope at will, at any part of the enemy’s forces, the terrain, or his own army in order to bring in 

information that specifically fits his needs. This thesis will use that term not only for the command of 

an army, but all subordinate forms of command. If working optimally, the map as a tactical instrument 

allows combat unit commanders to have a perfect overview of the tactical situation of the battlefield at 

that time. Therefore, the map aided in the command and control of combat units down to company level. 

In that sense the map can be a two-dimensional representation of the battlefield. Simply said, the 

‘directed telescope’ serves as a mechanism for the instrument. Without the directed telescope, the map 

loses its function as a two-dimensional battlefield. But at the same time, without the map, the directed 

telescope has a much harder job to generate a picture of the tactical situation. 

In order to grasp how the map influenced modern warfare on a tactical level, the main question 

of this thesis is: In what way did the map serve as a tactical tool during the First and Second World War? 

This question derived from two arguments made by Andrea Siotto. First, during the two world wars the 

map was not solely used as a tool for the artillery, but became interwoven throughout the organization 

of armies. The map became such a vital instrument for the conduct of modern warfare tactics that without 

it, an army would not be able to fight like they did in both world wars. Second, in order to share precise 

information of the battlefield, the map became a language, a mindset, for information of the battlefield. 

                                                            
20 Bousquet, They Eye of War (2018) 126. 
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This thesis will be an addition to the works of Chasseaud, Bousquet and Rankin, who wrote 

about mapping in the twentieth century and both world wars. It will also add to an under researched 

field of study that focuses further on the command of subordinate combat units. As this historiographical 

introduction suggests, command is not possible without maps. The developments in cartography, 

perception and the art of command seem very much intertwined with one another. So, one cannot ignore 

maps when studying modern warfare. Additionally, this thesis will fit well in the Science, Technology 

and War approach of Military History, as it attempts to grasp what the map as an instrument and a 

technology has meant for modern warfare. One journal that focuses on this approach is the Vulcan, 

Journal of History of Military Technology. Therefore, a wider study of the use of maps on a tactical 

level would be a great addition to the journal. Furthermore, the study and evolution of the map as a 

tactical instrument during the First and Second World War can inform us about how armies today place 

extreme importance on map reading and the awareness of the tactical situation.  

Two in depth case studies have been selected for this thesis, which together form the empirical 

core. The first case study looks at the British Army in the First World War and the second focuses on 

the US Army during the Second World War. Each of these case-studies try to answer five questions that 

explain the cartographic landscape of an army in each war and shows how the map was used in battle. 

The cartographic landscape is not just the state of cartography, but also how an Army goes about 

producing maps and teaching map reading. It is the mindset to making maps and teaching map reading 

that tell us a lot about an Army’s doctrine. Therefore, the first question of each case-study is: how was 

map reading taught in the manuals of the specific army? In order to answer this question a detailed study 

of the Army’s field manuals will be done. Each case-study will then turn to map-making. The mass 

production of maps for the military had never occurred before the First World War. Map making was 

originally in the hands of national topographical institutes, and in previous wars, Army commanders 

were able to view the battlefield as a whole. The second question simply states: how did the armies 

approach the mass production of maps? As soon as it’s clear what the army’s approach to map making 

was, we can look at the map itself. The third question then is: what types of maps were available on the 

battlefield? Answering these three questions in each case-study will provide the reader with an overview 

of the cartographic landscape for each Army. The last two questions will show how the use of maps 

unfolded in combat. The fourth question seeks to answer how the tactical use of maps was reflected in 

the combat reports and diaries of the British and US Army. This is a necessary question to answer, so 

that one can grasp how map reading as a doctrine, unfolded in combat. The language of the map played 

such an important role on the battlefield that even in the reports this language is visible. The final 

question asks how individuals reflected on the use of maps. This question is not handled separately in 

each chapter, but is answered indirectly through the other questions. Individual reflections will be used 

to support the other questions.  

 This thesis advances two arguments in order to answer why the map served as a tactical 

instrument during the First and Second World Wars. First, instead of being a two-dimensional 
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representation of the earth, the map turned into a two-dimensional representation of the battlefield during 

the course of two world wars. What has not been fully addressed in historiography until now is how the 

tactical use of radio and other forms of communication added to the use of maps. Faster than ever before, 

information could be shared on the battlefield. Platoons could easily send a message with a coordinate 

of their location, creating almost a similar effect as of the current GPS system that we use today. This 

thesis will often refer to Van Creveld’s ‘directed telescope’ in order to explain the smooth function of 

the two-dimensional map. Second, besides the use for the indirect fire of artillery, the map was a vital 

instrument for commanders to make decisions and request or give tactical support in the form of infantry, 

armor and air power. As this thesis will show, the map actually aided the combined use of air and ground 

forces. Because the map also served as a language, both air and ground forces were able to communicate 

with each other about their own and the enemy’s whereabouts.  

  The first case-study points out how the use of maps took off from being a navigational tool and 

slowly turned into a more sophisticated tactical instrument. When looking at the manuals of the First 

World War, it becomes clear that map reading started out as an officer’s matter and that the map itself 

had no tactical function other than that of navigation. That changed with the invention and adoption of 

a coordinate system during the course of the conflict. This system turned the map into a language. 

Originally it was meant solely to support the artillery in the indirect firing on enemy positions, but as 

time went on, it had an unexpected impact on the command and control of lower army units. The War 

Diaries of the British Rifle Battalions show how battalion commanders used this language to plan attacks 

more detailed than ever before. The biggest challenge during the First World War was for the battalion 

headquarters to stay in contact with their companies on the battlefield. Since there was no wire or radio 

connection outside the trenches, runners and couriers were used to established contact with the attacking 

companies. However, they could easily get lost, killed or hindered. Yet, the use of maps allowed 

battalion commanders to grasp, to some extent, the tactical situation. In order to step to the next case-

study, this chapter also seeks to find out what lessons regarding the use of maps in combat were learned. 

A new version of the British Army’s manual appeared in 1921 and was followed by one in 1929. Even 

though they both included the use of coordinates for the first time, the manuals were published for 

officers only. It therefore remains hard to what extent the British Army of the First World War actually 

knew about map reading and the use of coordinates. Nevertheless, we can say that map reading 

unmistakably became a vital instrument for the infantry and an integral part of the army.  

 The second case-study will show that this all changed with the use of radio on the battlefield 

during the Second World War, in part because of what was witnessed during the First World War. What 

becomes clear in this case-study is that map reading became part of the US Army doctrine. Map reading 

became an essential subject in various field manuals and even the individual soldier received some form 

of instruction on map reading. A very interesting, but non-scholarly work, was written by a cartographic 

blogger who goes by the name of Brian. In his blog Northing & Easting he has studied how map reading 
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eventually became the subject of an individual soldier’s manual for the US Army.21 Map reading was a 

skill that was too technical for the common soldier and best left to officers. However, in 1937 the US 

Army realized it needed to get serious about map reading as a skill for the common soldier. This 

eventually led to the Basic Soldier series of Field Manuals. FM 21-25 Map and Aerial Photograph 

Reading was the very first field manual for the common soldier. But, in order to see how map reading 

unfolded as a doctrine on the battlefield, this second case-study dives into the intelligence reports of the 

US 5th Infantry Division, including the journals for 1st Battalion for the Division’s 10th Infantry 

Regiment. These reports, full of map references, show how companies and battalions could easily report 

their location and their progress on the battlefield using a radio. As a result, a highly up-to-date version 

of the tactical situation appeared from battalion up to regimental headquarters. This, in turn, allowed 

commanders to make specific tactical decisions as they could lend support in any form possible. How 

they did this will be explained in detail in this second case-study. Obviously, it required an understanding 

of maps and the coordinate system throughout the army. If both ground and air forces understood the 

same map language, they could communicate and work together. 

 This coordinate system and the tactical use of radio are the two main features that allow my two 

arguments to be made. These features allowed the language of the map to be communicated much faster 

than ever before. Therefore, with hindsight, the use of GPS systems in the armies today could be looked 

at as a development of the coordinate system invented during the First World War. In fact, the way a 

GPS system works is not that different from a radio. The big difference is the speed to which coordinates 

are sent, received and interpreted. Unlike today, in the Second World War men had to read a map, extract 

the coordinates, send them through the radio, before the receiver could interpret and plot them on the 

map. Today, a GPS system does this all by itself within seconds. In The Risk Society in War, Mikkel 

Rasmussen stated that, the use of more than 100.000 GPS systems to determine the positions of 

individual units by the US Army during the war in Iraq had three consequences. First, troops, more than 

ever before in the history of warfare, knew where they were actually fighting; second, it was possible to 

call in precision airstrikes and -support to expand the individual firepower of individual units; last, due 

to the wide use of GPS systems, commanders knew where their troops were to provide them with the 

support they needed.22 Rasmussen seems to be unaware of the widespread use of maps during the First 

and Second World War. Also, he seems to be unaware of a coordinate system that allowed individual 

combat units to call in precision airstrikes and -support wherever was needed, which allowed 

commanders to provide their troops with the support that was necessary. Today, Battalion commanders 

of the Israeli Army can use a Digital Ground Army (DGA) command-and-control system that does 

exactly that. It simply generates and updates a computer map of all army and enemy locations in a given 

                                                            
21 Northing & Easting, The Origins of Army Map Reading – 1938,

 http://northingeasting.blogspot.com/2014/02/the-origins-of-army-map-reading-1938.html.  

 (Retrieved on May 13, 2019). 
22 Mikkel Rasmussen, The Risk Society in War (2006) 55. 

http://northingeasting.blogspot.com/2014/02/the-origins-of-army-map-reading-1938.html.R
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area.23 Obviously, the GPS system only enhanced the two-dimensional battlefield, but the same effect 

occurred sixty years before the war in Iraq. 

The most unique part of this thesis is the archive material that is used. The way the map is 

referenced and what exactly is referenced to in this material is important for answering the research 

questions of this thesis. The War Diaries in the First World War were used to write down the daily 

events of a single battalion. They are interesting because map references started to appear around 1917. 

The archive material for the case-study on the Second World War is a bit more comprehensive. Daily 

journals were kept in the headquarters of battalions, regiments and divisions to write down every 

incoming message. Unlike the War Diaries, the messages in the Unit Journals were written down as 

soon as they entered the headquarters. Most of these messages contained coordinates and other type of 

map references. Therefore, they give us a better representation in how the map was used in having a 

better ‘directed telescope’ in combat. 

 Each case-study then, acts as a step towards answering the main question which hopes to answer 

in what way the map became a tactical instrument. By answering the four questions for each case-study, 

one gets an image of the mapping landscape in that specific war and how the map was used on the 

battlefield. The first case-study shows that trench warfare opened up the way for detailed maps and 

slowly led to map making becoming a more serious art. The adoption of the coordinate system changed 

the use of maps, which allowed the map to become a language. Likewise, they were used for indirect 

artillery fire, which allowed the element of surprise to return to war. Subsequently, maps were used to 

plan and control the tactical situation, but it was not yet a doctrine. The second case-study shows how 

map reading became a standard subject in army classrooms and that armies were controlled by the map 

on every level in every unit. Down to the battalion headquarters, the map turned into a two-dimensional 

representation of the battlefield. Obviously, this would have not been possible without a radio. 

Nevertheless, the map had taken its place in an Army’s doctrine as a powerful tactical instrument and 

modern wars could not be fought without it. 

 In order to reach out to future scholars, a third, smaller, chapter has been added. In this chapter 

I will address how future research could build on this thesis. Since the map served as a language, the 

biggest challenge to study a map’s usage in war will be collecting of the right archive material. Because 

most of this data is hidden in archives, more efforts should be made to digitize the material, which would 

make it easily accessible to a wider group of researchers. 

 Although this thesis mainly focuses on the study of the Allied Armies due to the availability of 

archival material, the questions raised could easily applied to the German army as well. Nevertheless, 

                                                            
23 Lappin, Y., ‘Digital Ground Army’ Will Help IDF Battalion Commanders Win next War” Jerusalem Post 

  (2013), https://www.jpost.com/Defense/Digital-Ground-Army-will-help-battalion-commanders-win-

  next-war-325805. (Retrieved on May 29, 2019). 
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this thesis paves the way for further research on map reading as a tactical instrument in other armies. In 

order to do this, each case-study has been provided with a small overview of the German approach to 

maps and map reading.  

 Therefore, this thesis is just a small part of our larger understanding of maps in warfare. Yet, 

it’s another step towards explaining why modern wars were fought in the way they were fought. It’s 

another step towards explaining why the two-dimensional representation of the battlefield is even visible 

in the armies of today. 
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Chapter 1:  

Settting the Tone for Future Wars, 1914-1918 

 

The First World War can be seen as the motor behind all cartographic developments. Not only did a 

prolonged war increase the details and importance of maps to combat troops. It also saw the birth of a 

coordinate system that gave a bigger sense of control to combat units. The real impact of the map can 

be explained as an instrument that as soon as it was properly used and implemented, one could not go 

without one. For a long time, scholars have tried to grasp what the map has meant in war. They have 

studied hundreds of maps and institutions, but yet failed to look at how map reading was taught and 

which lessons were learned from the war in regards to map reading.  

 When looking at the cartographic landscape during the First World War one will notice a 

discrepancy in how the use of maps unfolded on the battlefield. That is exactly due to the cartographic 

developments of this time. The invention of gridded maps by the French Army in 1915 was supposed 

to support the artillery in the first case. But, as this chapter will show the coordinate system unexpectedly 

revolutionized command and control of combat units on a tactical level. 

 

An officer’s matter? 

Before the war, some private individual works about map reading, field-sketching and navigation were 

published. Rather than skills solely meant for officers, these works were the first attempts to spread 

these skills to lower ranks of the army. Major R. F. Legge of the Leinster Regiment published his first 

edition of Military Sketching and Map Reading for Non-Coms & Men in 1906.24 He stated that ‘field 

sketching and map reading are now prominent features in the training of non-commissioned officers and 

men both of the regular and auxiliary forces. That they have also become subjections in the British Army 

Schools is enough proof that the authorities recognized the immense utility of having non-commissioned 

officers and men who can read a map accurately and can be trusted to turn out a sketch which will give 

an officer a fair idea of the ground it is intended to represent.’25 Legge’s work was received well which 

resulted in a second and a third edition in 1912 and 1915 respectively. Military journals praised his work 

and saw it as a good supplement for the men. Because company officers did not always have the time 

to instruct the men below them, Legge’s work served an important early role in this training.26 Three 

years later, in 1912, the War Office published its own manual: Manual of Map Reading and Field 

Sketching. It was intended for everyone enrolled in officers’ courses, but also gave instructions for non-

commissioned officers. Of all officers within a regiment it was expected they could read maps, enlarge 

                                                            
24 R. F. Legge, Military Sketching and Map Reading for Non-Coms & Men (1906). 
25 Idem, vi. 
26 Legge, Military Sketching and Map Reading for Non-Coms & Men (1915). 
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existing maps, add topographical information to existing maps, and make field sketches. In 1912, the 

War Office reprinted its 1909 Field Service Regulations with extra amendments and also referred to the 

1912 War Office manual for further instructions.27 A renewed edition of the map-reading manual was 

published on the order of the British War Council on the 29th of October 1914. It was issued ‘for the 

guidance of all concerned.’28 

 These manuals became the foundation for instructions on map reading at the start of the war. 

The growth of the British Army after the outbreak of war also demanded that the troops had enough 

maps at their disposal. The need for military maps grew among front troops and the British Army sent 

their first engineer units to the front in order to perform ground surveys and map enemy positions. Legge 

also saw the need to revise his 1912 work and came with a third edition in 1915 and 1917. For the men 

in the trenches nothing really changed. On tactical level the map remained a medium to navigate and to 

retrieve information of the represented earth. Its tactical importance grew immensely when grid-

coordinates were adopted on the military maps in 1915. The coordinates allowed artillery crews, 

positioned far behind the front, to fire indirectly at targets. If you knew the coordinates of the enemy’s 

position, the distance between the artillery crew and the enemy could easily be measured. However, the 

British Army manuals saw no need to instruct ordinary soldiers with the use of these grid-coordinates 

until 1921. Still, by 1914 the skill of map reading was something taught only to officers. Professional 

soldiers might have showed an interest in Legge’s work, but the urgent need for manpower after the 

Battle of the Marne resulted in the common soldier not having the ability to read maps. Statistics on this 

aren’t available, but no official army manual was available for these men until after the war. 

Nevertheless, a small book with the title Instructions for the Training of Platoons for Offensive Action 

1916 shows that officers, NCO’s, snipers and Lewis gun sections were specifically trained on using and 

reading maps. That means that fourteen out of thirty-six men were proficient with maps.29 

 The manual of 1914 shows us that the technology to create highly detailed maps existed. It 

distinguished three types of military maps. These were the strategic maps with a very small scale, the 

small-scale maps and the large-scale maps. According to the manual the strategical maps were used for 

conducting operations on Army level. Examples of these had scales ranging from 1:1.000.000 inches to 

1:400.000 inches. Small-scale maps with scales ranging from 1:250.000 to 1:50.000 were required to 

assist troops to maneuver and fight. What is unusual about the manual is that it states that the maps with 

a smaller scale, with scales around 1:250.000 and 1:125.000, were normally supplied to subordinate 

commanders and regimental officers. Whereas higher commanders and their staffs were issued the 

1:50.000 maps. The real large-scale maps, bigger than a scale of 1:30.000 inches, were not always 

available in war. ‘When available they would only be issued to certain units in small quantities. They 

                                                            
27 War Office, Field Service Regulations (1912) 37. 
28 War Office, Map Reading and Field Sketching (London 1914) 2, 5. 
29 Siotto, ‘Mapping the First World War’ The Journal of Military History, 82:1 (January 2018) 65. 
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are especially useful, when squared, to heavy artillery working in co-operation with airplanes.’30 These 

squares would later turn into a grid system allowing map-shooting the artillery batteries. Thus, before 

the war of 1914 started, there was a general idea that maps would play a bigger role on a tactical level 

than it had in any war before. However, the British Army, like the rest of the world, didn’t foresee that 

the war to come would end up in almost four years of static trench warfare. 

 The static nature of the Western Front called for the highest and most accurate intelligence on 

enemy positions as possible and it changed mapmaking forever. But in order to provide the millions of 

troops with maps required another effort of the British Army. In 1914 there was no unit in the army that 

was capable of making maps or enlarging existing ones. Thus, map making had to turn into a centralized 

effort. The biggest problem at the start of the war was to provide the thousands of combat units with 

enough detailed maps.  

 

Making the Map 

Before the war national topographical institutions did the lion’s share of cartography. The First World 

War changed this and from 1914 and 1918 the army underwent a real learning process of map making.31 

The British War Office compiled an up-to-date series of military maps of France at a scale of 1:80.000 

and Belgium at a scale of 1:100.000. Most of these maps were useless when enlarged to 1:20.000, so a 

whole new process of surveying and mapping had to take place.32 But, that was just one part. The other 

part lay in the mass production of these maps to provide a quickly growing army with the resources they 

needed. A first step toward centralization of cartography in the British army came in 1914. In order to 

provide their troops with maps, the British Army sent their first Royal Engineer survey unit to France 

in November 1914 to locate enemy gun positions. This section, the 1st Ranging Section, started large-

scale mapping in January 1915, and was renamed the 1st Ranging and Survey Section in April 1915. 

Eventually, it was divided into three Army Topographical Sections. The Army Printing Section was also 

absorbed into this unit and later the flash-spotting and sound ranging sections were added to it. These 

had previously been part of the artillery sections to locate enemy guns with special devices that recorded 

gun sound and flashes. That last addition turned the Topographical Sections into Field Survey 

Companies. By 1916, thanks to these efforts, five of these companies existed, one for each army. Each 

company had their own Headquarters, Topographical Section, Map Section, Observation Section, and a 

Sound-Ranging Section. Their growth did not stop as more specialists were added to help with map-

making. In 1918 the Field Survey Companies were officially enlarged into Field Survey Battalions.33   

                                                            
30 War Office, Map Reading and Field Sketching (London 1914) 7. 
31 Bousquet, The Eye of War (2018) 123. 
32 National Library of Scotland, British First World War Trench Maps, 1915-1918,

 https://maps.nls.uk/ww1/trenches/info2.html (Retrieved on May 31, 2019). 
33 G. H. Addison, Work of the R. E. in the European War, 1914-19: The Organization and Expansion of the 

 Corps, 1914-18 (2006) 16-18. 
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 Despite the army undergoing this change, most of the map production stayed in the hands of the 

Ordnance Survey, Great Britain’s national mapping agency. The Field Survey units provided the army 

with an estimated seven million maps; more than twenty-one million were printed by the Ordnance 

Survey, in Southampton; three million by the Overseas Branch of Ordnance Survey; and a little more 

than two million by the War Office in London.34 It is unclear, however, how many large-scale tactical 

maps were present on the front line in 1914. But keeping in mind that the formation of the Field Survey 

units took more than a year, it seems plausible that most frontline units did not always have the right 

map or enough maps for the units. Yet, it seems that by 1916, thanks to the efforts of these groups, most 

areas on the western front were mapped.  

 As a result of the large-scale map production, never before in war did company commanders 

have such detailed information of the ground in front of them available. One of the most essential 

inventions that made the production of large-scale maps possible was aerial photography. It allowed 

seeing beyond the human eye and taking images above and beyond the battlefield. Because of this, 

existing maps were revised and enlarged. The so-called trench map made its entry to the front line in 

late 1914. The static nature of the war caused units to stay in their trenches for a longer time. Therefore, 

more precision of the battlefield in front of the units was desired. Having a camera shoot right above the 

enemy positions allowed their positions to be plotted on the maps. The trench maps had a much larger 

scale than any map before. With scales ranging from 1:10.000 to 1:5.000 the highest amount of detail 

was obtained to give the front-line units the best possible representation of the earth to fight on.35  

One of the newest inventions in military map making was the use of grids and coordinates. Up 

to the First World War, the country led in the field of artillery, but their technique was one of “trial and 

error.” This meant that an artillery battery had to shoot itself in. It registered on its target by a series of 

trial shots, making corrections with each shot. The problem was that the guns’ maximum range was 

beyond that of the observer’s vision and that any future war would have considerable night fire. A new 

system was needed which fixed geodetically the location of both gun and target. Leading up to the First 

World War, the French had been investigating the possibilities of new firing techniques. Eventually they 

found a new technique with the rectangular coordinate system, also known also known as the grid 

system. This system was already used in surveying, but had not been put to military use. A rectangular 

coordinate system consists of two sets of equal-spaced parallel lines mutually perpendicular to one 

another, forming a pattern of squares. A year after the start of war they introduced the Lambert projection 

of the earth, which was a more accurate representation of the earth and increased the accuracy of grids. 

The Lambert projection was the most accurate at the time and with slight modification was also used 

during the Second World War. By 1916 it was in use on all of their maps and the British adopted the 

                                                            
34 Chasseaud, Mapping the First World War (2013 Ebook), 
35 Ibidem. 
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same system. This progressive attitude of the French paid off the in the long run. The accuracy of Allied 

artillery made world history, but as we will see, it not only changed the artillery.36 

The invention of the coordinate system was revolutionary. With this system the artillery batteries 

could calculate the distance between them and the enemy positions. They could aim their guns without 

seeing the enemy themselves. As a result of this indirect artillery fire, the element of surprise returned 

to war. The use of artillery observers enhanced this process because they would predict the enemy’s 

position and give directions for fire to the artillery crew. Peter Chasseaud named them the artillery’s 

astrologers.37  

The British map reading manuals already speak of squared maps for the artillery, but, obviously, 

no information on grids and coordinates were provided until the next manual of 1921. Squared maps are 

not the same as gridded maps. On a squared map the world is divided in various squares of different 

sizes with each their own designation, usually in the form of a letter. People can reference to different 

squares in the world when they refer to a city that lies within a specific square. The difference with 

gridded maps is that a grid system has reference points to every place on earth that has been gridded. 38 

 The use of coordinates needs to be explained in order to understand the argument I am going to 

make about grids function not being solely for artillery. And in order to understand the archive material 

that will be referenced in this chapter, knowledge about the grids is necessary as well. Furthermore, by 

having a rudimentary understanding of this system, one can gain a better appreciation for what a soldier 

at this time had to learn in order to understand the grid reference system. These grid coordinates 

definitely made things easier, but as the next chapter will show, they seemed less optimal on a mobile 

front. Basically, the Western Front was divided in different 1:40.000 zones, sheets, based on the Belgian 

1:40.000 sheets. They were numbered 1 to 72 to cover the whole territory of Belgium. In order to make 

a reference to 1:20.000 maps, the 1:40.000 maps were divided into four other sheets of the same number. 

For example, sheet 27 of 1.40.000 was divided in sheets 27NW (Northwest), 27NE, 27SW and 27SE of 

20.000. Subsequently, the 20.000 maps were divided in four 10.000 sheets using numbers 1 to 4 as a 

suffix. This created a 1:10.000 map on sheet 27NW3, for example. A complete coordinate or trench map 

reference used the main map sheet number and divided the 1:40.000 sheet in 5000- or 6000-yard squares, 

running from A to X. Each square was then divided into 1,000 squares numbered from 1-36, which 

divided each in 500-yard sub squares, a-d. A complete coordinate as seen later in this chapter will look 

like J7b60.60. The last two digits are the easting and northing, creating the point where these come 

together. Usually the sheet number is also mentioned. 39 Examples of the sheets and the areas they 

covered can be seen in Figure 1 and 2. 

 

                                                            
36 Jacob Skopp, ‘The Evolution of Military Grids’, The Military Engineer, 43, No. 291 (1951), 15-18. 
37 Chasseaud, Artillery’s Astrologers (1999) 16. 
38 War Office, Map Reading and Field Sketching (London 1921). 
39 National Library of Scotland, British First World War Trench Maps, 1915-1918
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Figure 1: Sheet lines of the Western Front in Belgium during the First World War. (https://maps.nls.uk)40 

 

 

Figure 2: Example of sheet line 28 divided into four sheet lines of 1:20.000. (https://maps.nls.uk)41 

                                                            
40 Ibidem. 
41 Ibidem. 
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Figure 3: A plan showing trenches in the 29th Division area. Scale 1:20.000 made on October 26, 1916.42  

There was also no homogenous way of map making, and as a result, it remains unclear as to 

what type of map was used by a unit at a certain time or place. Figures 3 and 4 show us how two different 

maps make use of lines and coordinates. One could possibly draw an imaginable line by only using two 

numbers and measure the distance between those points. The maps also do not contain any form of 

legend.  

 It is the coordinate system that allowed the map and the artillery to be a deadly 

combination. An artillery unit could easily measure the distance between them and a certain coordinate 

and fire indirectly at it. As a result, the element of surprise returned to the battlefield and men could 

open fire on targets they couldn’t see themselves. The sight of this might have left a strange impression 

to soldiers. As one soldier recounted: ‘The gunner fired not at people but at map-references … Even 

when an observation officer in an aeroplane or captive balloon, or on a church spire directed the guns, 

it seemed random, somehow.’43 

Thus, over a span of four years, the mapping landscape changed drastically. Aerial photography 

allowed high detailed and better representative maps to be made. As a result, officers had better maps 

of the area they served in. Besides a better map, the grid system introduced a new form of map usage. It 

allowed the map to be used as a language because men could now refer to every single location on the 

mapped earth. It is this language that started to play an important role in the command and control of 

army units. The next paragraph looks how this language appeared in the War Diaries of the British Army 

and how the map turned from a navigational and perceptional tool into a tool that was used to command 

                                                            
42 National Archives London, WO/95/2304, ‘1st Battalion King’s Own Scottish Borderers’. 
43 Robert Graves, Goodbye to All That (1929, 2000 eBook). 
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and control the lowest army units. This is an important step towards our main question, because the way 

maps were used on a tactical level during the First World War, set the tone for the future. 

 

 

 

Figure 4: A large-scale tactical map used by the 2nd Battalion of the King's Own Scottish Borderers in 1918.44 

 

‘Operation War Diary’45 

By investigating the archives of the combat units that fought in the First World War it becomes clear 

that the language of the map slowly started to be used at a battalion level. To understand how the map 

was used in these units, a thorough look at the War Diaries of the battalions of the British Army is 

necessary. Not only are these full of intelligence summaries for every day on the front line, they make 

references to the maps that were used by the battalions. The way intelligence was summarized in the 

diaries changed during the course of war. In regards to the map and map references, this is a logical 

consequence due to the advances in cartography during the war. There are a couple of thoughts that you 

have to keep in mind when studying the war dairies.  
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This is the discrepancy in mapping landscape prior to the war and the developments of 

cartography during the war mentioned before. First, map reading was already taught to officers prior to 

the war, but it was still a relative new subject. Therefore, it is unclear to what extent commanders of 

battalions and companies were able to read a map. Second, very large-scale maps were not immediately 

available at the start of the war. It took time to map areas that were never mapped before and mass 

produce these new maps for the Army. Thus, it took a longer time for lower echelons to receive detailed 

maps of the ground they found themselves at. Lastly, the grid reference was implemented during the 

war from 1916 onward and not taught to officers and non-commissioned officers during their training. 

The consequence is that it probably took officers and commanders practice to get used to using maps. 

Not surprisingly is that it took a mere two to three years before the use of coordinates started to appear 

in these War Diaries.  

A study of the War Diaries of the 2nd Battalion of the Royal Lincolnshire Regiment showed 

how the events of each day of the battalion between 1914 and 1918 was recorded. In their first two years 

of the war the 2nd Battalion of the Lincolnshire Regiment made map references in the form of town 

names. From December 3rd to December 6th of 1914, the battalion spent three days in a trench near 

Picantin, France. They had been in these positions before, but returned to the line on the 3rd. The war 

diary for that day noted: ‘Return to trenches and relieved R.I.R at Picantin with Company A and B of 

Rifle Brigade left in support.’46 The next three days were spent in the trenches near Picantin, but the 

front line stayed quiet. The summary for December 6 was as followed: ‘Very quiet during day. An 

attempt was made during the morning to draw the enemy’s fire and make him disclose his M.G. 

positions, but no reply was made by the enemy to our fire. In the evening R.I.R arrived and relieved the 

Battalion in trenches. A and B Companies were left in support, remainder of Battalion going into billets 

at Fort D’Esquin.’47 This way of reporting remained the same until around March 1915. 

 It was in that year where the map’s other function of tactical control becomes visible in the War 

Diaries. The coordinate system, officially invented for the artillery, now became a tool for battalions to 

direct its companies on the battlefield. The Battle of Neuve Chapelle, the first planned trench offensive 

by the British Army during the war, started on March 10, 1915. It was around this time that coordinates 

first show up in the war diaries. The attack was described in high detail. At one point during the attack 

the battalion commander, Lieutenant Colonel Andrews was killed by one of his or her own shells:  

 

‘The assaulting Companies then pressed on, being temporarily checked by a water obstacle at 26 (See map 

attached). A plank was eventually discovered and the line took up a position in front of this obstacle. They were 

there checked by fire of our own guns … It was about this period that we were subjected to a severe fire from our 

left rear, which caused the greater part of our casualties… The line then retired again and took up a position 

behind the water obstacle where they entrenched themselves… During the small hours of the morning of the 11th 
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A & B Coys had to move in close support of the Irish Rifles. At about 5am we had orders to collect the battalion 

in some trenches near us on our left rear. To do this the H.Q. of the battalion moved to a pt (x) just S of (18).’48 

This way of reporting was unique. Perhaps, new maps had made their way down to battalion level in order for the 

units to carry out the offensive. However, this remains a guess as the map that was supposed to be attached with 

the diary, wasn’t attached. Another question that can be asked is whether those numerical references were put on 

the map before or after the battle. If the latter were the case it would be purely to reconstruct unit movements and 

not provide any evidence for the use of coordinates for troop movement. However, a operations order was attached 

to the diary. The order was issued early in the morning of March 11th, 1915. It seems that the operations order 

was given to all three Rifle Brigades of the 8th Division. The order contained one special not for the 25th Brigade 

which was that ‘on relief, Rifle Brigade will assemble under covers of high trees (26).(43). Royal Berr’s in rear of 

Rifle Brigade – Lincolnshire R.I.R. on line (47) (67).’49  

 

This piece shows that the map was not only used to retrieve information on the battlefield, but it was 

also used to coordinate troops movements by using some sort of numerical reference system that was 

both available on the maps used by the battalion and somewhere higher up the organization. Robert 

Graves reminded the brigade instructed a company. The order stated that the company was ‘to build two 

uniform strong-points at such-and-such a map reference.’50 This newer form of instructing and reporting 

required that officers were skilled in map reading and the use of the coordinate system. What type of 

coordinate system unclear as the coordinates weren’t completely written out. Nevertheless, we can say 

that coordinates started to become of tactical use for troop movement and coordination for the 2nd 

Battalion of the Lincolnshire Regiment and possibly the whole 8th Infantry Division in 1915. 

 A newer form of reporting appeared in the spring of 1917. During the Battle of Arras, April 22nd 

1914, the men of the 1st Battalion of the King’s Own Scottish Borderers (KSOB) were issued an 

operation order with clear instructions by the Commanding Officer of the battalion. Completely new 

were the coordinates that were used to instruct the whole battalion and each of its Companies with their 

own objectives. Another feature of the large-scale maps was that it allowed precise planning. With 

predetermined lines, battalion commanders could point out the different objectives. Company 

commanders could then use that prepared map to navigate the attack. This is something that was done 

by other units as well. According to the order, the 1st Battalion KSOB’s objective was a blue line that 

was predetermined on the map: 

 

‘This will be occupied and consolidated by a continuous line of trench running due North and South, approximately 

along the GRID LINE, running North and South from O.2.d.0.0 to O.2.Central. In addition to the consolidation of 

this line, strong points to hold one Platoon will be consolidated as under: 

 “B” Company about O.2.c.6.1 facing southeast; 

                                                            
48 Ibidem. 
49 Ibidem. 
50 Graves, Goodbye to All That (1929, 2000 eBook).  



24 
 

 “D” Company near road about O.2.d.3.3; 

 “C” Company in the vicinity of the road junction at O.2.d.3.5 (This post must be so sited as the sweep in 

 the Sunken road in front of it). 

 “A” Company in about O.2.d.4.7. facing North-East.’51 

 

The progress of the 1st Battalion was written down in the War Diary: 

 

‘At 4.45am under cover of an artillery barrage the Bn left the trench to capture + consolidate a line running from 

O.2.d.0.0 to 0.2.central. Reports as follows received from the front line. 4.46am Everybody over + doing well. 

4.48am Some of our shells dropping short. … 5.01am our troops in first German trench. 5.08am Have got German 

front trench and party are moving toward the windmill. … 5.50 machine guns are opening fire at 24 degrees from 

where trenches cross the road. 5.53 we have got the whole of the BLUE LINE and consolidating. 6am consolidating 

on our objective O.2.d.0.4. to O.2.d.0.9. The barrage has wiped out my left and is still short, from Officer 

Commanding. “A” Co … 6.43am Enemy shelling with heavies in front of our original front line. 6.45am Enemy 

shelling very heavy on the right. 6.50am The shelling is between the old German trench & the BLUE LINE. At this 

stage our men had dug in & were well under cover. 8.05am Germans are massing in small wood at O.2.d. … 

10.15am Enemy taking up a position on crest in center of BOIS DU VERT. Artillery necessary to shift them. I had 

dispersed one party endeavoring to take up a position O.9.a.3.8 to O.9.a.3.6. This message was sent by O.C. ‘A” 

Co. (2nd Lt Watt A.C.) and our artillery informed who brought fire to bear on this wood, causing heavy casualties 

to the enemy, who fled in all directions … Position of the Battalion at 10pm. The right of the line rested at O.8.b.2.9. 

(Approx) just N of the road. The left of the line at O.2.d.3.6. The trench was continuous less 50 which had not been 

dug through about O.2.d.5.2. … The O.C. “A” Co. holding the left of the line was in touch with a post of the 

London Regiment situated slightly to our left flank at O.2.d.3.8. Small posts had been pushed out in front of our 

line by all the boys. Two posts were held by Officer Commanding “A” Co. in the SUNKED ROAD. One at 

O.2.d.4.5. and the other at O.2.d.5.5.’52 

 

The message slips above may not form a complete story, but they give insight into how the map was 

used by lower echelons for reporting accurate information to higher commanders by 1917. Without 

being on the battlefield himself the battalion commander was informed by the officers in command of 

the locations of his companies after a fight. And as seen from the last message slip by the Officer 

Commanding “A” Company, he was very close to the location where he was ordered to set up a strong 

point at O.2.d.4.7. Thus, what really transformed the use of maps was the coordinate system. This made 

the made the map not only useful for navigation, but the coordinate system proved to be a vital source 

for battalion commanders in two ways. First, it helped them prepare an attack and instruct each of its 

companies of their own objective. With the coordinates given by the battalion commander, all the 

companies had to do was look up the coordinate on the map and prepare to fight their way to that 

location. In the book Liverpool Pals author Graham Maddocks writes how a battalion commander gave 
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map references to his company commanders in order to support another battalion, part of the plan of 

attack. ‘All the company commanders had to work with was a map reference, in an area where all 

geographical features looked the same.’53 Second, the coordinate system was then likely used to send 

out messages providing coordinates of the enemy or the company’s own location. All the battalion 

commander had to do was read the coordinate and pinpoint it on the map, hopefully forming a complete 

picture of his battalion’s situation.  

 The next problem is the speed at which these messages were delivered. As there was no use of 

tactical radio, companies could not report on their progress. It is then most likely that runners were 

ordered to bring messages back and forth. But, the task of sending runners in the face of battle proved 

to be a difficult one. As Maddock wrote in his book that on a day two runners were sent from battalion 

headquarters to establish contact with any of the Companies. The two runners left at 8am but did not 

return. Instead, an officer was sent forward to order the companies to continue the attack. It wasn’t until 

1:30pm when one of the runners, Private Reynolds, returned and reported the battalion’s location and 

that all companies were mixed up. Besides, when the fight ended at 9pm, the battalion was on a position 

they were supposed to cross early in the fight. 54 An American division commander stated in 1918 how 

he wanted to establish a school for couriers and runners in his division. He wanted them to be especially 

instructed in map reading, and the divisional intelligence section to furnish them maps with the location 

of units on them before the offensive.55 

 The real question now would be to what extend there was an up-to-date picture of the battlefield 

inside the headquarters of battalions, regiments, brigades and divisions. As we have seen in this example 

is that control of companies seemed to be lost as soon as an attack started. Unfortunately, the archive 

material does not show how well the ‘directed telescope’ in these units operated. It does not show what 

type of messages was sent between the units and what its contents were. As I said before, there was no 

tactical use of radio in battalions, companies and platoons. Therefore, the time between sending and 

receiving a message is somewhat vague. A wire connection might have existed inside the trenches, but 

once a company was attacking, making contact with higher echelons was difficult. One can imagine that 

information on the front line could reach commanders much faster with the use of radio systems in 

platoons as seen later during the Second World War.  

 

 

The Enemy’s Map 

The next question is, could there be a tactical advantage if the enemy did not have an up-to-date and 

accurate two-dimensional battlefield? The problem is that World War I and World War II scholarly 
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works that focus on the German Army and their use of maps, has received even less attention than the 

Allies.  

The introduction of this thesis started with Jürgen Espenhorst who tried to argue how it is 

impossible to wage a war without proper map making. He showed how the German Army produced 

even more maps than the Allies. He pointed to four factors as to why Germany was obsessed with maps. 

First, the use of maps is consistent with the desire for order and regulation inherent in the German 

national character. Second, from a military point of view a map was an important aid in the effective 

conquest, control and defense of a territory. Espenhorst stated that “A good map is half the battle” which 

was a widely accepted slogan in late imperial Prussia. The map was at the same time an achievement of 

power and a promise of its exercise. Therefore, the disaster at the Marne, due to an unusual absence of 

maps, was a major reason for up scaling the production of maps. Third, the decentralized structure of 

the German Empire made it difficult to respond rapidly to unexpected developments on the far spread 

battlefields. The unexpected trench warfare demanded more maps, and as a result, numerous map 

production facilities were set up behind the front. Lastly, there was a need for a more efficient use of 

resources since Germany was in a dangerous position due to the trade blockade. Since the effective 

deployment of the German military in the Middle East and eastern and southern areas Effort to gain 

more control also resulted in the production of more maps.56 Even though these points show that 

Germany really valued maps, they fail to clarify whether the maps were tactically useful on the 

battlefield or not. A mass production of maps does not necessarily mean that the map was a useful 

instrument. Espenhorst also pointed out that the German Army had difficulties in implementing a proper 

grid system. If that was the case, there could indeed be a tactical advantage for the allies in regards to 

map reading.57 

 Military historian Jacob Skopp placed more emphasis on Germany’s mapping skills in his article 

The Evolution of Military Grids already sixty years ago. He pointed out that the German Army was 

unaware of the use of grids and how they could be used for indirect artillery fire. They anticipated no 

need to change the trial and error firing technique up to the outbreak of war. Germany’s first introduction 

to the grid system, according to Skopp, was probably during the Battle of Verdun with the capture of a 

French artillery tool. The Germans supposedly realized the value of this new tool and put it to use by 

adopting the local French Verdun grid. They even attempted to extend this grid as far as Rheims. By the 

spring of 1915 they realized that the grid could not be expanded indefinitely without losing accuracy. 

Just like the French, a partial solution came in the form of retaining a number of unconnected local 

systems to cover the most important areas of conflict. However, the biggest mistake for the German 

Army, unlike the French, was that they never revised this system. That choice, according to Skopp, was 
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undoubtedly significant. A more systematic and accurate grid might have resulted in an increased 

accuracy of German gunfire that could have changed the outcome of war.58 In the postwar world the 

allies valued their maps even more and as a result, newer manuals were published. Leading up to the 

outbreak of World War II, the US Army published a whole series of manuals for the individual soldier. 

Included in these manuals was one solely dedicated to instructions for map reading. To what degree map 

reading was a doctrine in the German Army remains obscure, but it seems that it was never at the same 

quality as the French, American or British training. 

 Currently there’s an ongoing research program on German Cartography during the First World 

War at the University of Erfurt, Germany. Researcher Oliver Kann will focus on questions of new 

production structures, new map types and the use of maps. However, it’s unclear what type of sources 

will be used and if Kann will be studying the use of maps on a tactical level. 

 

Lessons Learned 

Concluding this chapter, it can be said that before 1914, the army realized maps were to play a more 

important role in the next war. What they didn’t foresee was trench warfare and the mass mobilization 

that followed after the start of the First World War, which created a need for a massive number of large-

scale maps. Two things played a vital role in fulfilling that need. Aerial photography allowed large-scale 

maps to be produced. The maps available weren’t large enough and couldn’t be enlarged to very bigger 

scales due to loss of quality. At the same time the mass production of maps had to be answered by 

national cartographic institutions at first, but the British Army also formed their own cartographic units.  

The grid system that was introduced by the French Army and later adopted by the British, 

approved to be vital for artillery. Furthermore, it unexpectedly revolutionized the command and control 

of combat units. Because, for the first time in war, troops could refer to every single location on the 

battlefield. It made the map useful down to Companies and possibly Platoons.  

 British Army manuals also recognized the vital role coordinates played in the use of maps and 

map reading. Around 1917 map reading became a required subject of study for scouts, snipers, and 

machine gunners.59 It is high likely that they used the works of The War Office or Legge. For the first 

time since 1914 the War Office published of the Manual of Map Reading and Field Sketching in 1921. 

The addition contains more information than previous editions because of the advances of knowledge 

and the increased complication of modern warfare. This, according to the manual, made greater demands 

on the officers and soldiers of an efficient army. ‘It also deals with the important questions of squared 

and gridded maps. The subject is new and the outcome of war experience. Their inclusion is necessary, 

because a proper understanding of these questions is now an essential part of military education.’60 The 

map had proven itself in war, but it was not yet a doctrine.  
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Chapter 2:  

A Two-Dimensional Battlefield, 1941-1945 

 

The cartographic landscape of the United States Army during the Second World War shows us that their 

army was very serious about making maps that were to be used on the battlefield. The impact of the map 

on the British Army in the First World War had been enormous. From then on, war without large-scale 

maps became unimaginable. Even though the Second World War didn’t end up in five long years of 

trench warfare, the war can be seen as the war where maps dominated the armies even more than any 

preceding war. Besides, the armies of 1940 were much different than the armies in 1918. Much more 

responsibility and freedom were left to roles as low as squad leaders.61 In order for them to perform in 

the field and carry out missions, maps were needed.  

The first step was to provide a mass army with instructions for map reading. Therefore, it is 

understandable that the US Army of 1940 started publishing manuals that included map-reading 

elements, including two manuals solely for map reading itself. Every man of every rank who needed 

instructions on map reading could find them in a simple field manual. Still, officers mostly used the 

maps. Especially officers within divisions, regiments and battalions were instructed in using the map for 

specific tasks. Command and control of those units depended heavily on the map. Without a map the 

headquarters of those units would be completely in the dark. Therefore, one of the biggest challenges 

was to provide enough accurate maps of the designated area of a certain unit with a front line that was 

constantly moving. The US Army Map Service played a key role in providing standardized map for the 

right unit in the right area.  

Just like in the First World War, the language of the map played a key role in command and 

control of combat units. Various tasks within subordinate headquarters required the use of maps. Orders 

used the coordinates to instruct the companies of a mission. Patrols were held and with the use of 

coordinates men could report the gathered information to their officers. Besides, journals had to be kept 

up to date within battalions, regiments and higher headquarters. They used the language of the map to 

precisely describe certain events. It is these journals show how intertwined the map was within the US 

Army. But it is not only the map itself that defined what role it would play in the war to come. The 

tactical use of radio permitted the combat units to transfer messages faster than ever before. Not only 

were combat unit commanders able to present their units with detailed orders and instructions for battle, 
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with the use of radio on such level commanders were able to track progress of their units in battle by 

using the map.  

   

Making a doctrine 

When the infantry school at Fort Benning, Georgia, published their own pamphlet on map reading for 

the common soldier in 1934, they did so because of the importance of maps in the army organization. 

Before that, map reading was a skill only taught and mastered by officers and mapmakers. Unlike the 

British Army, there was no official map reading manuals for the US Army prior to the Second World 

War. Many private publications on the subject had been published, mostly written for officers. By 1938 

however, they realized that the map was a vital instrument in army tactics and nearly every operation, 

whatever the size of a unit, was planned with it. At this point the US Army became aware of the tactical 

use of the radio to report information. Now, a private could be sitting in an outpost and spot an enemy 

vehicle and simply radio the right coordinates to his commander. All was needed of these two men was 

a radio, the same map, and the ability to read it. Yet, no map-reading manual existed prior to 1938. The 

US Army Engineers were tasked in 1937 with creating the first official manual on the subject. The 

manual was created by engineers, which meant that it was complex and hard to understand by the 

average soldier. Engineers don’t like to simplify things. Even with this shortcoming, the 1938 manual 

did include the coordinate system which was helpful. Not so surprising is that the manuals don’t say 

anything about using international maps.62 

 The very first field manual about map reading for the individual soldier was published by the 

order of Chief of Staff, George Marshall, by the US War Department in April 1941. The manual was 

actually part of a larger series of Field Manuals written for individual soldiers. FM 21-25, Elementary 

Map and Aerial Photograph Reading superseded the manual of 1938. Its purpose was simple: to instruct 

all personnel with the necessary information for elementary map and aerial photograph reading. The 

manual stresses how essential it is that all personnel of all grades should be trained to in these skills to 

effectively fight in a modern war. That is because ‘the detailed study of maps assists higher commanders 

in arriving at their tactical decisions.’63 That means that the map was not solely used for artillery, but 

also for the transmission of orders. A map was required to carry out these orders. Combat units used 

maps to move to their assigned positions and identify their boundaries, areas and objectives.64 After the 

Japanese attacked Pearl Harbor on December 7, 1941, the United States entered the conflict, declaring 

war on both Japan. Germany had already declared war on the United States. Thanks to their earlier 

manuals, the country was ready to train a draftee army that was skilled in the use of maps.  

 Besides FM 21-25, more manuals covered map-reading elements. For example, FM 21-100 

Soldier’s Handbook was supposed to be in the hand of every soldier. Chapter 12 of the manual was 
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dedicated to the use of compasses and maps. It provided soldiers with easier instructions than the 

previous FM 21-25 manual, while also stressing the great importance of map reading as a skill to possess. 

With a map and the ability to read one, a soldier would always be able to locate himself in unfamiliar 

country. He would be able to accomplish his mission without wasting valuable time in searching for his 

destination, and he’d be able to return to his commander in time for the information he obtained to be 

of value. Not surprising, the US Army recognized the coordinate system as one of the most important 

features of the map. The Soldier’s Handbook tells the soldier: ‘One of the most important features of 

map reading will be your ability to determine quickly and accurately the positions of various features 

on the map. A simple and easily understood method is used in our Army, which will help you to do this. 

It is known as the system of rectangular coordinates or the “grid system”’.65 Even the manuals 

specifically for the infantry, which were published in 1940, addressed the fact that soldiers required 

training in map reading. FM 7-5 Organization and Tactics of Infantry: The Rifle Battalion stated that 

‘the soldier is taught to recognize major terrain features on a military map; the master lines of 

topography, stream lines and how they indicate a ridge line and watershed, roads and other principal 

works of man, and how they can be identified on a map, sketch, or aerial photograph; how to locate his 

position on the map by resection, by detail, and by other methods.’66 Because of this, by 1944, every 

soldier who went through basic training had some experience in map reading. However, this doesn’t 

mean that maps were always available for the men once they got to the front line. In fact, a big challenge 

for the US Army during the war was having enough maps available for the combat units. Even with 

these shortages, every soldier should have been able to read maps quickly. One such soldier was Michael 

C. Bilder, who served in the 5th Infantry Division. When looking at his memoirs, A Foot Soldier For 

Patton, it is clear that map reading was not a difficulty for him. Because he was a Red Cross member at 

the same time that he was a soldier, he had to travel in between some of the companies. ‘Reading a map 

was no problem so I never had to worry about getting lost, but there were other dangers.’67 

 The field manuals of elite units like the airborne troops, described map reading as a very 

important skill to get familiar with the unknown terrain that these units would land in. A comprehensive 

knowledge of the terrain was essential to the formulation of detailed tactical plans. This required a 

careful study of maps and aerial photographs. According to FM 31-30 Tactics and Technique of 

Airborne Troops ‘approximately fifty sets will be required for distribution within an infantry battalion, 

to include rifle platoons and supporting weapons section. One hundred sets will be required if 

distribution is to include squads.’68 It was the task of the unit commander to study these maps and aerial 

photographs to get familiar with every stream, road, town and other landmarks. Even subordinate units 

like a platoon or even smaller received their own maps if they had a separate mission.69 
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 The Ranger units, which, like the airborne units, were involved in the invasion of Normandy, 

received training in map reading as well. They had no specific ranger school or handbooks, but map 

reading was definitely part of their training. One Range wrote: ‘Mornings consisted of calisthenics, 

followed by a ten-mile speed march. Afternoons were filled with weapon drills, bayonet practice, 

unarmed combat, and map and compass reading.’70 

 The use of maps does not only reflect in the manuals of individual soldiers, but these skills were 

also used throughout the organization and command of the US Army. Every unit within the Army down 

to the standard infantry company used maps on a daily basis. Within the headquarters of an infantry 

battalion a situation map was maintained. This was a graphic record of the tactical situation at any time, 

which should be conveniently accessible to the battalion commander and staff. One officer was 

responsible for posting data on the situation map. This could be done with hourly messages and updates 

from the front line. Those messages contained important information, including coordinates to point out 

where and what exactly was happening. In fact, the more detailed the information the better. Officers 

were instructed to use coordinate references whenever possible.71 

 The infantry field manual FM 7-40 Rifle Regiment and the Airborne tactics manual FM 31-30 

show that maps had to be used to secure the coordination between tactical air units and the infantry unit 

it supported.72 Infantry commanders had to inform the supporting aviation on the location of targets to 

be attacked from the air, and the location of leading friendly troops. Prepared maps with the grid system 

of the regimental area had to be distributed prior to the mission to aid in the quick designation of 

targets.73 In the months leading up to the invasion of Normandy, Howard Fogg, a US Army Air Force 

fighter pilot, was trained in using the same coordinate system that was used by the Army. ‘In preparation 

for the invasion, there was much practice of divebombing and much rehearsal of recognition factors in 

the intelligence program, which embraced preparations for transfer to the 1:250.000 Army Air map 

series, use of the modified British grid instead of geographical coordinates, and emphasis on ship type 

recognition.’74 

 By June 1944 the US Army was well educated in the use of maps. From the General to a simple 

private, men knew how to read a map. While some men were more skilled than others, the ability to 

read maps was extremely beneficial to themselves and their commander. The hardest part is to grasp 

how many maps were available in a unit. Most likely there were a couple of maps within a company and 

platoon. Even though map reading was taught to most soldiers, mostly officers were in possession of a 

map. The next step to grasp the cartographic landscape is to look how the United States provided a mass 

army with enough large-scale tactical maps of every place of they would fight in. 
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Figure 5: The zones of Western Europe which have been produced at the end of the 30s and at the beginning of the war by the 

British and French Army Geographic Services (Source: www.echodelta.net).75 

 

 

Figure 6: French Lambert Zone I, which also covers the  

area of Operation Overlord (Source: www.echodelta.net)76 
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 Figure 7: Example of a 100km by 100km 
square with a pin at a 1km by 1km grid 
line intersection. (Source: 
www.echodelta.net) 
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The Army Map Service 

The biggest challenge for the US Army was be to create enough maps of foreign countries and areas. In 

order to do so they set up the US Army Map Service (AMS). In total, the unit created more than 40.000 

different maps of all types. The North African campaign required over 1.000 different maps and 

10.000.000 sheets and D-Day required about 3.000 different maps and around 70.000.000 sheets. These 

numbers already exceed the total number of maps printed by the British during the First World War. 

The AMS claimed to have printed over 500.000.000 million sheets during the Second World War. 

In the early years of the war, most cartographic work of the Army Map Service was done in the 

form of simple revisions of existing maps. These revisions included the addition of a military coordinate 

system and the inclusion of a limited amount of marginal information to make a native map usable for 

English-speaking troops.77 The standard map for the American combat troops was one with a scale of 

1:25.000. These were detailed enough and suitable for a continuous moving front line. In order to allow 

the map to be used by all men of all ranks, all maps needed to have the same layout. The US Army Map 

Service made sure of this and as we can see in Figure 8, this was a standard design used by combat 

units. The US Army owed a great deal of the cartographic work to the British and French Armies who 

already had mapped a big part of Europe and added an existing grid system that covered Western Europe. 

If not for the advancements these two countries made in the First World War, the US would never have 

been able to produce so many large-scale maps for its troops. In order to have a system that covered all 

of Europe, modifications were required. The new system was named the British Modified System 

(BMS), which had been adopted by the British Army in 1927. Luckily for the Americans, the BMS used 

the same type of coordinates in which the American troops received training and instructions.  

 Because the coordinates of British Modified System were different, an explanation of the 

coordinates system is also needed here to understand the archive material used in this case study. This 

system shows even better how coordinates could be easily used as a language. Basically, the BMS 

divided Western Europe into various 500km by 500km squares, each of which was designated by a 

letter. Each of these squares was then subdivided into twenty-five squares of 100km by 100km, which 

were also lettered from A to Z. These squares were again subdivided, each into one hundred squares of 

10km by 10km with a number 0 to 9. After every 100km, the numbering repeated itself, but within a 

different square with a different letter as a prefix. Within the 10km square every kilometer also had its 

own gridline starting from 0 to 9. This number simply added after the 10km number. Large-scale maps 

in their turn had grid lines that divided the map into 100m lines. Another extra number is added to the 

1km grid line. A pinpoint reference can be given to the nearest tenth of a kilometer. On special occasions 

the troops were able to give a reference to the nearest hundredth of a kilometer.78 The coordinates used 

in the combat reports of these armies mostly used six-digit coordinates, narrowed to the 100m by 100m, 
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but without any letter prefix. Most of the time there was no reason to do so, as they mostly used 1:25.000 

maps that only covered an area of 15km by 10km. Every coordinate should have an even amount of 

numbers because the coordinate itself consists of two parts: an X-axis coordinate and a Y-axis 

coordinate. A map coordinate could then look like something as 123789. The 123 refers to the X-axis 

and the 789 to the Y-axis. This system was used throughout the British, French, Canadian and United 

States Armies. An example of a 4-digit coordinate can be seen in Figure 7: vZ3383, which is basically 

is a coordinate that refers to a 1km by 1km square. The 1:25.000 maps were only made with the 10km 

grid lines. A special tool, a romer, was used by the troops to determine six-digit locations on the map. 

These could then be transmitted through the wire, or by radio, or a written message which could be 

passed on by a runner. 

 

Figure 8: Situation Overlay of the 16th Infantry Regiment at 1800 hours on June 24, 1944.79 
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Figure 9: Part of a the 1:25.000 NE Bastogne Map. AMS M863 G.S.G.S 4041 Edition of Map 1944 taken from 

http://www.coulthart.com/134/maps/map-index.htm80 

One can only imagine how the constant drawing on a map every time a message came into headquarters 

eventually made the map unusable. It would actually worsen the commander’s ability to study the 

tactical situation of any moment. A solution came in the form of transparent paper, which was used to 

draw map overlays on. That way, various overlays could be used on one map and different tactical 

situations could be studied. In order to reuse the overlay on another map the personnel drew which map 

they had used, and included two coordinate reference points (crosses) on the map. The actual map itself 

therefore would never change and actually prevented misinterpretations due to a messy map.81 An 

example of a map overlay showing a regiment’s own position can be seen in Figure 8. The use of 

overlays was a standard procedure and was used by all units during the war.  

Leading up to the Second World War, the map had earned a spot in the doctrine of the US Army. 

The cartographic landscape of United States Army during the Second World War shows that the army 

relied heavily on detailed maps and an army that was able to use them. Just like Siotto has shown for 

the First World War, intelligence reports contained an enormous amount of data. The regimental and 

battalion reports of the Second World War were no different. Prisoners of War were interrogated, and 

aerial photographs were made and interpreted for valuable information regarding the enemy’s situation. 

The overlay papers became a main instrument to visualize and combine the information into the tactical 
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situation. The following paragraph will dive into the archive material of the US Army and explains how 

map reading as a doctrine reflected on a tactical level. The maps and instructions can be as good as they 

are, but they can only be useful if the tasks that require maps are executed right. 

 

The Map, the Radio and the Wire. 

Before we dive into the archive material, an explanation of another technology is required. The language 

of the map played a key role for the map to function as a tactical instrument. Therefore, communication 

between two units was essential. The tactical use of radio revolutionized the way combat units 

communicated with each other. It permitted the combat troops down to the platoon and company to 

share information of the tactical situation to the headquarters of the battalion and regiment much faster. 

The SCR-300 was the first portable wireless radio, which came in the form of a backpack and was also 

named a “walkie-talkie.” The 32lbs device had a range up to five miles and was used for communications 

between companies and battalions. Another device that saw its birth during the Second World War was 

the SCR-536 “handy-talkie” radios.82 It was a simple handheld device with the range of a mile. Every 

rifle company had six of these devices; one for each rifle platoon, two for the weapons platoon and one 

for the commanding officer. But even though the sophisticated use of radio made communication easier 

and faster than ever preceded, the men relied heavily on the telephone. Whenever a division or one of 

its subunits moved to a new position and dug in, wiremen arrived on the scene to connect the platoons 

back to the division headquarters. Therefore, it became crucial to keep the wires intact and prevent the 

Germans from cutting them.83 As the officers and soldiers were trained to report information as detailed 

as possible, the use of coordinates was inevitable. The unit journals of the infantry regiments and 

battalion, therefore, are a perfect source of study. They show how years of training resulted in men that 

mastered the language of the map, and were able to use it in both defensive positions and the face of 

battle. By doing so they turned the map into a two-dimensional representation, real-time, battlefield. 

 As I have stated in the introduction, the map has mostly been neglected in previous scholarly 

work. Most of war memoirs follow the story of normal soldiers or generals or in some cases company 

commanders. Memoirs of a battalion commander are pretty much non-existent if you don’t count the 

memoir of Major Richard Winters who is widely known from Stephen Ambrose and Steven Spielberg’s 

Band of Brothers. Winters barely talks about the use of a map so no real conclusions can be drawn. 

Nevertheless, pieces of information can be scrambled from the widely available literature on the Second 

World War. British historian Ian Gardner wrote a trilogy of the history of the 3rd Battalion of the 506th 

Parachute Infantry Regiment of the 101st Airborne Division during the Second World War. In Deliver 

us from Darkness he followed the division through Operation Market Garden and the other months that 

the regiment spent in The Netherlands.84 He interviewed a local Dutchman who was given the job of 
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interpreter. He had to translate and interpret information coming from the locals regarding the enemy 

snipers, troop movements and locations. ‘These were then plotted and relayed via radio to the rifle 

companies.’85 What the rifle companies did with this information remains unknown. 

 In order to find out how this information was passed on to subordinate units or how subordinate 

units passed information on the higher command, a study of unit journals becomes necessary. General 

Patton and his 3rd Army are famous for a couple of things, including their dash across France after the 

Allies broke out of Normandy in 1944. Another example of his great ability as an Army commander 

was during the Ardennes Offensive, also known as the Battle of the Bulge. When the German offensive 

started on December 16th, the majority of Patton’s troops were in the Saar Region. After hearing of the 

German penetration of the frontline in Belgium and Luxembourg, Patton was ordered to send troops 

north against the southern shoulder of the “bulge.” One of the divisions that were sent north was the 5th 

Infantry Division. They were ordered to move to the most southern part the German breakthrough in 

support of the 4th Infantry Division, which had almost completely lost the 12th Infantry Regiment near 

the town of Echternach. Because they were unaware of the situation at the time, the initial goal for the 

5th Infantry Division was to stop the Germans heading south to Luxembourg City. The first regiment of 

the division that linked up with the 4th Infantry Division was the 10th Infantry Regiment on the 22nd of 

December 1944. Once preparations were done, objectives were set and the battalions informed, the 

Regiment attacked.86 

 It is here where the strength of the ‘directed telescope’ in the headquarters of subordinate units 

creates a two-dimensional, almost real-time, representation of the battlefield. The combined use of maps, 

radio, telephone and runners allowed the commanders down to a battalion to follow their unit’s 

progression on the map. The plotting of coordinates and other types of map references were vital for a 

tactical overview of the battles. In various ways, it helped unit commanders make tactical decisions. 

Thus, it became a standard protocol for companies to report their location through whatever medium 

possible. The Journals of the 1st Battalion of the 10th Regiment show that the battalion commander was 

notified of his battalion’s progression from the start. A frequent reference is made to phase lines, which 

have been chosen during the preparation of the battle: 

 

‘1315:  A Company crossed Phase Line A. Receiving small arms, MG and mortar fire. White has not 

 yet reached phase line A. 

1330:  B Co on Phase Line A. Receiving Arty Fire 

1400:  A Co and B Co have reached contact 300 yards past Phase Line A. 
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1615: Dollar 2 Called – White is to secure “A” phase line and hold that position for the night. Red to 

 hold where they are.’87 

 

Unfortunately, the rest of the journal of that day isn’t available, but it continues the next morning (seen 

below and on Appendix A) with continued progression of the fight. It is clear here that the battalion is 

continuously reporting information: 

‘0933: A Company now on hill at 034314 

0935:  B Co now located on hill (038311) and cleaning woods. 

0940:  A Co moving forward 

0950:  Captain Todd going to 028304 

1000:  Friendly tanks on our right flank 

1010:  Five jerry tanks located at 038316. Waiting for clearance to fire on them. 

1100:  Forward C.P. set up at Geyershof (028304) 

1125:  F Co Pulling back to Able Phase Line to Reorganize ‘88 

 

But, not only on battalion level did the map contribute to tactical command and control. Even on 

regimental and division level the language of the map is visible in the daily journals. The other two 

regiments and the rest of the 5th Infantry Division arrived on the 23rd of December. On the following 

day, the divisional began, which was supposed to push back the Germans back across the border of 

Luxembourg into Germany. As seen in Appendix B and in the report below, the 2nd Infantry Regiment 

reported their subordinate units’ locations to the 5th Division headquarters in the afternoon of December 

24th 1944: 

‘1235: Fr S-3 2nd to Capt Katz:  Report from our 2nd Bn – they’re at: 970333, 972334, 974833,  

    980333, 986335, 983331. Have another elm moving up to 987328.  

    Only info on 3d Bn is their R Co is at 010328’89 

 

But in order to gain a better image of how much ground a company was covering, a map overlay was 

sent. As seen in Figure 8 the exact boundaries of companies could be drawn on transparent paper which 

could then be sent to higher headquarters. The conversation below shows the conversation between 

division and regiment regarding the loss of contact with one battalion: 

‘1725: Fr Maj Pace: Pace: I am sending you an overlay with the posns. The 3rd Bn is still obsecure. 

   L Co Comdr was hit in the first 5 minutes and so was his Executive. I Co and 

                                                            
87 US National Archives, Reports Relating to World War II and Korean War Combat Operations and to 

 Activities in Occupied Areas 1940-54, R.G. 407, ‘Unit Journal 1st Battalion, 10th Inf Regiment, 5th 

 Division, December 22-25, 1944’. 
88 Ibidem. 
89 Idem, ‘G-2 Journals 5th Infantry Division December 24, 1944’. 



 Mapping the World Wars: The Power of a Two-Dimensional Battlefield 

   39 
 

   Co E 10th Inf are tied in alright. We are tying in now with the 3rd Bn and we  

   are pretty well tied in across the front.’90 

 

Not only does this conversation show that map overlays were used to inform higher headquarters, it also 

shows that the location of one company of the 2nd Regiment was unknown to the Regiment and the 

Division. The unit was disorganized due to its commanding officer and his executive being hit. As a 

result of losing contact, the regiment was kept in the dark. 

 Besides reporting the unit’s own positions to the division, there was also a continuous reporting 

of the enemy’s position: 

‘1300:  11th: En assembling at 944363 

 1405:  2nd Inf: Counterattack at 005331. No actual counterattack, just a group of Germans  

  fired on by arty. 

 1425:  11th Inf: En Btry estimated to be 88’s or larger at 978363 

 1425:  2nd Inf: 3rd Bn meeting quite a bit of opposition. Receiving quite a bit of arty fire,  

  Nebelwerfer coming fr across river, possible location 005335. Quite a few Germans

   (foot) at 009329. Advance slowed up.’91 

 

This was usually answered by artillery fire. At least the enemy’s activity could be tracked by reporting 

their positions. 

 What was happening on the battlefield wasn’t only the concern of the battalion, regiment or 

division. After a half day of fighting on the 24th, the XII Corps Commander, General Eddy, made contact 

with the 5th Division: 

‘1618: Fr CG XII Corps We haven’t had a single Bn location from you all day. We have got to 

correct  that and we have got to have it every hr. I have got to pass it on 

to the Army. See that it is transmitted to my G-3. ACG: Will look it up 

and send it right away by TWX. Gen Eddy: That’s got to be corrected – 

otherwise I am completely in the dark. How are things?’92 

 

The daily location of the combat units also mattered to the army corps. Just like the regiments and 

battalions, it was a daily routine for a division to keep the corps and army updated with the location of 

their subunits. 

 What the map really meant to combat units in both the command and control of troops is hard 

to measure, but in the case of an absence of maps it should be clear. Like any vital instrument in life, 

once it is part of a habit you will only miss it when it is gone. This happened for example with the 106th 
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Infantry Division, located in the St. Vith area at the start of the Battle of the Bulge. The division 

commander ordered the G-3 Operations Officer, Major Woodruff, to find out all he could about the 

German attack in their sector. When he entered the building where the G-3 Section was located he saw 

the section coming down the stairs: ‘The room that had contained the operations map and other 

paraphernalia was disintegrating … I never found the G-2 Intelligence Section to talk to … the net result 

of this chaos was my failure to obtain any detailed information and I never was able to find a map with 

troop dispositions. We acquired little or nothing in the way of information from the 106th Divisional 

staff.’93 This shows how such a vital instrument the map was in the ‘directed telescope’ of combat units. 

As soon as the telescope stops working and maps are not available, a proper form of command is 

impossible. 

 

Tactical Support 

The map and the radio look like two innocent technologies, but together allowed for an unprecedent 

perception of the battlefield. As a result, important tactical decisions could be made. Already seen in 

World War I, the coordinate system made indirect artillery fire possible. This is something that was 

carried over into the Second World War, where company, battalion or regimental commanders made 

tactical decisions even while the battles were raging. Even within a rifle company someone could call 

in artillery fire. Sgt John Steinke, a member of the 1st Battalion of the 15th Regiment, 3rd US Infantry 

Division, recalled spotting a German tank when looking through his binoculars. More tanks followed 

and Steinke’s hands started trembling. ‘Grabbing a map, I roughly estimated the position coordinates of 

the enemy armor, seized the phone, and yelled for artillery. I corrected fire until one tank was hit.’94 

But, what if a commander requested infantry support instead of artillery? It is assumable that 

support could be requested and given in any form as long as the support seeker and the support giver 

understood the language of the map. Therefore, better communications on the battlefield allowed the 

request of support from neighboring divisions. This was the case for the 5th Infantry Division during 

their first divisional attack in the Battle of the Bulge:  

‘1335: To 4th Inf Div: We have tks and inf reported moving up on our right flank at approximately  

  043330, and we wonder if your 2nd Bn of 22nd Inf could give us any help? G-3:  

  The only TDs that we have are with you now so we can’t give you any help on  

  that. We have a few tks and if it is a gun firing maybe we can give you some  

  help. We will check on it.’95 

 

In the little conversation above it is clear that both men understood the language of the map and knew 

exactly where support was needed.  
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 The working of the two-dimensional battlefield also proved crucial in the joint fighting of air 

and ground troops. The coordinate system served as a language that was understood by both the Army 

and the Army Air Force. Therefore, the system proved that it was the perfect option to request tactical 

support in any form and wherever it was needed. A fighter pilot could only bomb a location requested 

by ground troops, if he knew where the bombs had to be dropped. It is here that the language of the map 

connects both the ground and air forces. Figure 10 shows a conversation between the Corps’ Air and 

Captain Katz, the 5th Division’s G-3 and Air Officer. It is clear that both men understood the same 

coordinate system and were able to direct tactical air support. Katz knew exactly where he wanted it and 

the other officer knew where it was needed: 

 

Figure 10: G-2 Journals, 5th Infantry Division, December 24-28, 194496 

In order to receive air support, Katz had to know exactly where the enemy was. That information was 

gathered from the Intelligence Officer of the 2nd Regiment, Major Norman Beard.97 Only by using the 

map and a coordinate system that was understood throughout the army could men ask for specific and 

highly coordinated support. This may not seem so surprising today, but 75 years ago it was an innovative 

technique. 

 Even enlisted men were surprised and amazed by the efficiency of the coordinate system in the 

combined use of ground and air forces. The 101st Airborne Divisional interrogator, George Allen, is 

quoted in Ian Gardner’s third book of the 3rd Battalion, 506th PIR. During the Battle of the Bulge he was 

sitting outside in his jeep in the town of Bastogne. He recalled how he was fascinated watching an air 

officer calling in air strikes. ‘I watched with fascination while the captain checked his map, as an enemy 

tank was described by one of our regiments holding the perimeter. Seconds after requesting the next 

available ground-attack aircraft, a pilot came on the radio to confirm the grid coordinates before 

engaging. I was amazed how efficiently the system worked and how quickly a plane could be directed 

onto each target.’98 The combined use of the two army schools may not completely rely on the same 

grid system, but it definitely played an important role in it.  

 Thus, the Allied cartographic efforts of the First World War unexpectedly payed off in the long 

run. In the Second World War it culminated in an unprecedented overview of the battlefield by 

commanders down to company level. The map was an extremely important tool in all forms of tactical 
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command. Without a map and a proper ‘directed telescope’ a commander risked having a tactical 

disadvantage over the enemy. 

 

 

No Lessons Learned 

Because Germany never adopted a proper grid system during the First World War, they were probably 

never aware of its full potential. The British had been revising their system since the end of the First 

World War and its latest update was in 1927. All that the Americans had to do was adopt the system in 

their maps of Europe. Interestingly, both the British Modified System of Europe and the American 

domestic grid used the same type of numerical coordinates, which allowed the US Army to use the 

British system without mistakes or inaccuracies to occur. Germany on the other hand, did have 

difficulties finding a proper system. Like the US they had a domestic grid system called the Gauss 

system. In 1942 they expanded that system by adopting the system of the USSR for its own use and 

renamed it the Deutsche Heeresgitter. However, according to geographic historian William Rankin, the 

conversion of the systems at home and in the west was never complete. Tensions and problems with 

preexisting systems always existed.99 

Another difficulty may exist in the use of different grid systems for the German Navy, Luftwaffe 

and the Army. The German Luftwaffe used a system called the Jägergradnetz, which was based on the 

geographic longitude and latitude. 100 The question then is, did these differences cause problems with 

the coordination of tactical ground and air support? Unfortunately, German archive material such as 

combat journals, after action reports, and other documents are scarce.  

 The difficulties in the approach to mapping by the German Army are also visible in the memoirs 

of German soldiers. When Gottlieb Bidermann, a soldier in the German infantry, marched into the 

expanses of the Soviet Union with the German Army, they did so ‘with maps and intelligence documents 

that proved to be deceptively inaccurate … It became common practice to use Red Army Maps whenever 

possible; and these maps known for their accuracy, were reproduced by the regimental staffs for our 

use.’101 While this seemed to be a common issue, the German Army obviously did not completely 

neglect the use of maps. Because the map’s navigational function was still intact, commanders could 

still plan operations and attacks with maps, but the extent to which they were effectively used remains 

obscure. 

The most important question was to what extent the map served as a tactical instrument in the 

blitzkrieg tactics of the German army? Future research in the German military archives will hopefully 

lead to interesting results. Only then would it be able to really compare two enemies. 
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The map in a mobile war 

With this in the back of our mind we can conclude that the years of cartographic developments and use 

of grids were a key in modern warfare. This chapter has made clear how map reading became part of 

the army’s doctrine and how the map turned into a vital instrument for combat tactics within an infantry 

division. The amazing work done by the Army Map Service and the implementation of the coordinate 

system allowed high quality maps to be available wherever needed. The ‘directed telescope’ within each 

of the Army’s subunits proved that the map, a two-dimensional representation of the battlefield, was the 

backbone in coordinating an attack or defense. It allowed the subunits to make tactical decisions from 

the moment the battles started. Communicating continuously with higher and lower headquarters, 

battalion, regimental, divisional, corps and even army headquarters were kept up to date on the moving 

front line. The language of the map permitted troops to coordinate the attack or support in the form of 

artillery or tactical aircrafts. Help could be requested from neighboring units because they knew exactly 

where it was needed. A mobile war with the combined use of air and ground troops as we have seen in 

the Second World War would not have been possible without a map and the greatly ‘directed telescope’ 

that was available in the combat units.  

 

 

 

 

 

 

 

 

 

 

 

 



44 
 

Chapter 3:  

Research Opportunities 

 

The previous two chapters have shown how the map developed into a tactical instrument for the British 

and US Army during the First and Second World War. This thesis has effectively shown how the map’s 

tactical function was centered around its use as a two-dimensional battlefield, as a result of the ‘directed 

telescope’ within the headquarters of combat units. Divisional, regimental, and battalion commanders 

were able to follow the advances of their troops and make tactical decisions wherever they felt necessary. 

Therefore, the tactical function of the map did not lie solely in the artillery and its indirect fire on enemy 

positions, but was also key for many other military operations of the time. Three other important 

functions have come to light in my thesis. First, combat units were able to report their own locations in 

the heat of battle, allowing commanders to be aware of his unit’s positions; second, the request of support 

in the form of infantry or tanks on a certain location was done with the help of coordinates; third, the 

combined use of ground forces and tactical air support required the coordinate system to conduct precise 

air strikes and support. This required an army that was skilled in the art of map reading and a coordinate 

system that was understood by everyone.  

 The impact of the system is evident even today, as armies are still instructed on map reading 

and navigation, with both requiring the use of the Military Grid Reference System (MGRS). The manual 

FM 3-25.26 Map Reading and Land Navigation is standardized so that it applies to every soldier in the 

Army regardless of service branch, military occupation specialty, or rank.102 And, maybe more 

important, the GPS systems that are used by thousands of soldiers and civilians today are programmed 

with a military grid system. That shows us how important World War map-making discoveries are to us 

today. Today’s military grid system, the Universal Transversator Mercator (UTM) system, works 

exactly the same as the Modified British System that was used by the Allies during the Second World 

War. The only difference with today’s technology is that the two-dimensional battlefield is more real-

time than ever before. It is most likely that a commander is able to watch his troop’s movement on a 

screen, whereas 75 years ago he watched it on a map.  

 

The World at War 

This coordinate system has been one of the most important features of a map because it allowed the two-

dimensional battlefield to exist long before the invention of the satellite. Therefore, with hindsight, the 

use of GPS systems in the armies today could be looked at as a development of the coordinate system 

invented during the First World War. In fact, the way a GPS system works isn’t that different from a 
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radio at all. The big difference is the speed to which coordinates are sent, received and interpreted. In 

the Second World War men had to read a map, extract the coordinates, sent them through the radio, then 

to be interpreted by the receiver and plotted on the map, a GPS system does this all by itself within 

seconds. In The Risk Society in War, Mikkel Rasmussen stated that the use of more than 100.000 GPS 

systems to determine the positions of individual units by the US Army during the war in Iraq, had three 

consequences. First, troops probably knew for the first time in history where they were actually fighting; 

second, it was possible to call in precision airstrikes and -support to expand the individual firepower of 

individual units; last, due to the wide use of GPS systems, commanders knew where their troops were 

to provide them with the support they needed.103 Rasmussen seems to be unaware of the widespread use 

of maps during the First and Second World War. Also, he seems to be unaware of a coordinate system 

that allowed individual combat units to call in precision airstrikes and -support wherever was needed; 

and allowed commanders to provide their troops with the support they needed. Today, Battalion 

commanders of the Israeli Army can use a Digital Ground Army (DGA) command-and-control system 

that does exactly that. It simply generates and updates a computer map of all army and enemy locations 

in a given area.104 Obviously, the GPS system only enhanced the two-dimensional battlefield, but the 

same effect occurred sixty years before the war in Iraq. 

  Since the grid system can be concerned the most important technique that allowed the map to 

serve as a tactical instrument, it opens up a couple of research opportunities for scholars around the 

world. First, it can be questioned to what extent it gave a tactical advantage to the army that used maps 

with a proper coordinate system. Since it has been an invention of the French Army, it is possible that 

the Russian, Austria-Hungarian and Ottoman Empire army did not learn of the system until after the 

First World War. And because the two world wars were not only fought by the French, British and 

Americans, future research opportunities show themselves at studying other armies. 

German leaned heavily on their blitzkrieg tactics during the Second World War which the Battle 

of the Bulge confirmed in 1944. It is the question to what extent these tactics relied on the use of maps 

and coordinates. One could imagine that coordination, having the right maps to advance over terrain, 

and an overview of the tactical situation was crucial to the German Army. Studying the role of the map 

in the German Army could possibly clear up why the blitzkrieg tactics were doomed to fail if things 

didn’t go according to plan. 

Unfortunately, German archive material such as combat journals, after action reports, and other 

documents are scarce. Fold3 is an online database that features collections of original military records. 

Many of these records come from the U.S. National Archives, the National Archives of the U.K. and 
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other international records. The Foreign Military Studies collection also contains a significant amount 

of reports from German officers who were interviewed after their capture or surrender. It even contains 

an interview with Major General Franz Sensfuss, Commander of the 212th Volksgrenadier Division who 

faced the 5th Infantry Division during the Battle of the Bulge.105 Yet even with this multitude of German 

reports, no mention of maps or their usage can be gained. It would be a very interesting challenge for 

future scholars to research the German approach to map reading. How did map reading end up in the 

army manuals, also known as the Heeresdienstvorschrift? How were soldiers instructed in the skill of 

map reading? To what degree operated the ‘directed telescope’ of German divisions, regiments and 

battalions? A look at the German Military Archives in Freiburg, Germany would possibly clear things 

up. If the map failed to be a two-dimensional representation of the battlefield for the German Army, it 

would have created a huge tactical disadvantage for them. 

For the Second World War, Japan ‘s Imperial Army would make an interesting case for the 

studying the use of maps on a tactical level as they were the other enemy besides the German army. 

Unfortunately, most of the documents were destroyed by the military during the surrender of Japan in 

World War II, and the rest were scattered. The documents that survived are now located at the National 

Institute for Defense Studies (NIDS) in Japan. Nevertheless, the collection consists of 58,000 volumes 

related to the Imperial Army and 38,000 volumes related to the Imperial Navy. The Army documents 

that survived are action reports by field units and date from the foundation of the Imperial Army to the 

end of the war in 1945.106 Obviously this requires for scholars to read Japanese, but a research regarding 

maps and the Japanese Army would possibly tell us more about the way the Japanese Imperial Army 

used the map to control lower army units during the Second World War. 

Yet the biggest army during the Second World War was the army of the Soviet Union. And, 

since it is widely accepted that the Russians turned the tide of the war against Germany, a look at their 

archive material could explain more about the map’s role in turning that tide. As I explained in the 

previous chapter, the German Army eventually adopted the Russian grid system for their own maps. 

The battle of Stalingrad could serve as an interesting case-study where both armies and their use of maps 

are explored. Some of the Russian Army Documents have been digitized on the website of the Russian 

Ministry of Defence. Unfortunately, they don’t tell us much since the files are Army level records.107 To 

what extent the Russian Military Archives have opened up the rest of their collections to be studied by 

scholars remains unclear.  

 A last interesting case study for more knowledge on the use of the map as a tactical instrument, 

would be the US Army in the Pacific. This thesis has been focused on the both world wars in Western 

Europe, and has only focused on the map coordinates of Europe. One reason for that is because very 
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little to none is actually known about the coordinate system during the campaigns against the Japanese 

Imperial Army. Even though the archive material of US Army units that fought in the Pacific is digitally 

unavailable, memoirs show that maps were frequently used in combat. Robert Leckie, a veteran of the 

First Marine Division remembered the map making sections traveling with the units. Besides, he had a 

map case himself.108 Yet, the academic world seems to be unaware of a grid system that was used in the 

Pacific Campaign. 

 

The Grey Area of Command 

Besides looking at how the map served as a tactical instrument, this thesis made a case about how 

scholars of both world wars have mostly either studied war through command on higher levels or 

through the eyes of the individual soldier. The divisional, brigade, regimental or battalion command 

levels seems to have been neglected. As this thesis has shown, the map played an important role within 

these levels of command. 

 Further research to these lower levels of command would not only show what role the map 

played within these levels of command; it would also tell us a lot more about these levels of command 

in itself. Just like any other form of command, battalion and regimental commanders had a key job on 

the battlefield. The two-dimensional battlefield probably mattered to a battalion commander as much as 

a regimental or divisional commander. Unfortunately, few accounts of these levels of command exist. 

Therefore, this thesis can serve as a step towards exploring the lower command levels. 

 

The Makers 

A real factor that aided the Allied armies in using maps was the ability of logistics that made the mass 

production and supplying of maps available. The total number of 700.000.000 maps printed by the US 

Army Map Service, is not just a number. It shows that the Army was serious and dedicated to use maps. 

Without these cartographic units it would have probably been harder for the Army to have up-to-date 

maps of the right location for every time their combat units moved.  

Realizing the importance of these organizations, their German or Russian counterpart probably 

played the same important role to supply those armies with detailed and useful maps. A great foundation 

of map making would probably lead to a better supply and use of maps in warfare. That is why, it is 

more interesting to see how those countries approached map making with their own organizations.  

 

Archaeology and GIS 

Another opportunity for historians to study the war on a whole new level rises with a Geographical 

Information System (GIS). A GIS allows spatial information to be stored, managed, analyzed, and 

presented. In the past scholars have been combining World War I photographs with GIS to study World 
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War I from a whole new perspective. An example of this is The Application of First World War aerial 

photography to archaeology: the Belgian images by Birger Stichelbaut who emphasized how the 

combination of GIS with primary sources allows historians to better understand a momentous period in 

Europe’s history.109 The battle of Normandy is such period and is part of a Canadian project named 

Project ’44. Their approach is to use maps, war diaries, and other sources to pinpoint the locations of 

all combat units involved. An early preview of their project revealed the day by day movement of both 

the allies and axis forces.110 This innovative way of analyzing information could provide us with new 

and interesting insights in war. 

 This thesis has shown that the historical potential lies in war diaries, unit journals and map 

overlays. Most of the GIS and archaeology projects of the First and Second World War have been done 

with the help of trench maps and aerial photographs. It seems that archeologists, just like historians, tend 

to look more at the maps and aerial photographs than other primary sources. The problem may be the 

publicity of those documents, but various private websites have actually digitized the collections of 

certain US Army divisions. For example, the son of a veteran from the 35th Infantry Division has a 

complete database of the After Action Reports, Morning Reports, Intelligence Reports, Map Overlays 

and Unit Journals. Other divisions that have their historical records available are the 80th and the 83rd 

Infantry Divisions. With these documents we are able to reconstruct a two-dimensional battlefield by 

translating and analyzing the reports, just like the commanders were able to do 75 years ago. Coordinate 

translators of the British Modified System can easily be found online and used to translate the 

coordinates to today’s location. One drawback to this is that the accuracy of the system can be 

questioned. Obviously, it would be better to use the 1:25.000 maps that were used by the combat troops. 

However, they are not available for every single area of Europe. Nevertheless, the extended study of 

archival material, like used in this thesis, could be analyzed and interpreted in larger ways using digital 

technology. 

 

Potential in Digitization 

In order to really grasp what the map has meant for modern warfare on a tactical level, future research 

requires the study of other individual armies. Obviously, the map has not been the most important tool 

in an army, but it definitely played a key role in the command and control of combat units. Fighting the 

type of large-scale world wars without maps would have most likely been impossible.  

In the introduction I mentioned how this thesis is just a small part to grasping what the map has 

really meant in warfare on a tactical level. Both German and the Soviet-Union were major players during 

the Second World War. A look at their army manuals, archives, memoirs and oral histories will tell us 

more about the impact of the map on a tactical level. Like most research, this is only a problem of 

                                                            
109 Birger Stichelbaut, "The Application of First World War Aerial Photography to Archaeology: The Belgian 

 Images." Antiquity 80.307 (2006): 161-72. 
110 Project ’44: Mapping the Battle of Normandy, https://www.project44.ca/ (Retrieved on May 29, 2019). 

https://www.project44.ca/
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availability of archive material. Once all of the military archives around the world start digitizing their 

materials, the academic world’s knowledge will grow immensely. 
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Chapter 4: 

Conclusions  

 

After the end of the Second World War it was clear that map reading was an essential part of the military 

in various armies of different countries. This thesis aimed to study in what way the map became a tactical 

instrument during the First and Second World War. It did so by focusing on the lower levels of command 

of army units in both world wars. It specifically used archive material of combat units down to battalion 

level to find out how the map was used on a tactical level and what caused these changes between 1914 

and 1945. For was as we know, the First World War was the first war where maps were used on a large 

scale in military tactics. 

 The use of maps as a tactical instrument in combat units depended largely on the ‘directed 

telescope’ within the headquarters of those units. This means a better directed telescope allowed a 

headquarters to make a whole of all the incoming information, which would be portrayed on the map. 

Yet, there are two factors that allowed the map to become a tactical instrument. Without these factors 

the map could have never been used the way it was during both world wars. It is for these factors that 

the map was able to be a two-dimensional representation of the battlefield. 

 First, the coordinate system is the foremost technique that revolutionized the use of maps on a 

tactical level and set the tone for the wars to come. Dividing the world into coordinates so that men 

could refer to every location on the battlefield, the coordinate system gave the allies an advantage over 

their enemy. The coordinates became a language and a mindset. This system invented by the French to 

improve the accuracy of artillery fire, but also to allow the artillery batteries to fire indirectly at the 

enemy. At the same time these coordinates had an unexpected impact on the infantry units. Battalion 

commanders could plan attacks more precisely than ever. They could instruct their companies to move 

to certain coordinates, they could instruct the men with subobjectives, and this system even allowed 

them to send out a single man to go to a certain point on the battlefield as long as he was able to read a 

map. At the same time, important information regarding the position of the enemy troops, guns and 

weak points, could be retrieved in the form of coordinates and plotted on other maps.  

 It is during the First World War where the two-dimensional battlefield made its first small 

appearances. Because there was no tactical use of radio during the First World War, contact between 

companies and battalions was usually lost as soon as those units went into the offensive. Out of the 

trenches runners and couriers were used to maintain contact with the attack companies. The runners 

were able to inform the battalion headquarters of the progress. However, problems arose when runners 

got lost, killed or captured. One could send multiple runners with the same task, but even for multiple 

runners to head into the face of battle could cause a big delay in time between sending and receiving 

messages. As a result, the tactical situation could have already been changed when a battalion 
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headquarters received its latest update. Or when they never return, the headquarters remains in the dark 

about a company’s situation. Therefore, a real two-dimensional battlefield did not yet fully emerge.  

The second factor that changed the use of maps forever was the tactical use of the radio. The 

second case study has shown how a tactical use of the radio during the Second World War allowed 

important messages between companies and battalions to be sent in combat. Faster than ever before 

could companies update their battalion on its position during combat. Obviously, this required an 

optimal directed telescope in higher headquarters. Officers worked around the clock to gather large 

quantities of information from the battlefield. As a result, a two-dimensional representation of the 

battlefield appeared inside the headquarters of battalions, regiments, division and higher. 

For commanders it was then possible to request and give tactical support wherever and wherever 

was needed. The two-dimensional battlefield gave the unit commanders an overview of the tactical 

situation. Enemy locations could simply be forwarded in the form of a coordinate. Telephone 

connections between regiment and divisions resulted in a quick transfer of information.  Subsequently, 

support could come in the form of more infantry, artillery, armor and even air. The only requirement 

was that commanders of those branches understood the coordinate system and were able to direct their 

units the right way. 

That is why these factors were just as important to making the map an effective instrument. 

These are the factors that formed the cartographic landscape in each war. For example, teaching map 

reading and having map reading part of an Army’s doctrine assured that officers and normal men were 

able to read a map and eventually use the coordinate system. It allowed them to use and communicate 

the language of the map for various purposes including tactical support. A second factor is the ability of 

cartographic units to create detailed large-scale maps due to the invention of aerial photography. Without 

aerial photography, it probably would have taken a much longer time for the western front to be mapped. 

A third factor is the mass production of maps by the army. As we’ve seen during the First World War, 

the British Army tried to centralize map making efforts by having map making units on the battlefield. 

For the US Army during the Second World War, mapping was completely in the hands of the Army 

Map Service. They are accounted for over 700.000.000 maps to tailored to the needs of the Army. They 

made sure the map had a standardized layout and that enough maps were available on the battlefield. 

Therefore, all these factors contributed to having large-scale maps available on the front. However, they 

did not revolutionize the way a map was used as a tactical instrument.  

Even though the use of maps did not solely depend on coordinates and radio, they were the most 

important techniques that allowed a two-dimensional battlefield to appear inside the headquarters down 

to battalion level. As a result, the use of maps on a tactical level was forever changed in the history of 

warfare. The importance of the map is still evident today, as modern armies place extreme importance 

on map reading. Those armies rely heavily on technologies that present them an up-to-date version of 

the two-dimensional battlefield. If those technologies stop working for whatever reason, the map would 

be the first instrument to use. It is a simple, yet revolutionary piece of paper. 
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