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Abstract 

The branch Logistics is often given lower priority during field exercises when combat units 

are supposed to be trained. In wars, conflicts and operations do the interest increase 

remarkably of being delivered ammunition, fuel and food. Without logistical support it is hard 

to advance on the scene, but is it even so hard that the lack of logistics can generate the own 

culmination? The purpose with this Bachelor’s thesis is to show the logistics importance 

during the planning and transaction phases for an operation.  

 

On June 6 1944, the Allied forces invaded Normandy, in order to defeat Hitler’s imperium 

and reach the end of the Second World War. The operation was called Overlord, and was both 

in the number of men and combat power, as well as, in a logistical manner an enormous 

achievement. In consideration of answering the research questions, the author has by literature 

studies analyzed operation Overlord and its impact on the culmination of the Second World 

War. 

 

Research questions: 

 How does logistics affect the culminating point in warfare? 

 What logistical maneuvers during Operation Overlord can be referred to reasons for 

the Second World War’s culmination point? 

The results manifests how the logistical maneuvers, like Mulberry Harbour, Red ball Express 

and PLUTO, caused a possibility to advance through Normandy, France and thereafter against 

Germany. Although that, it is hard to automatically say that innovations like these are the 

absolute reason for the culminating point. By using the factors in Mårtensson’s model, that is 

increasing or decreasing the speed towards the culmination, the analysis shows that logistics 

has a huge impact on the outcome. 

 

Keywords: Logistics, Culmination, Operation Overlord, Second World War 
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1. Introduction 

1.1. Background 

 

“You will not find it difficult to prove that battles, campaigns, 

and even wars have been won or lost primarily because of 

logistics.”
1
 – DWIGHT EISENHOWER 

In modern time the Second World War is the hugest war concerning combatants, casualties, 

involved nations, logistical planning and operations. Although all the soldiers in the combat 

units deserve earnest admiration and gratitude, it is easy to forget the other 80% of the Allied 

forces who served as logisticians during the invasion of Europe 1944. In the first half of 1942, 

the planning of a cross-channel attack evolved, in order to reach the culminating point of the 

Second World War and the end of the expanding Third Reich (see Map D).
2
 But how were the 

Allies supposed to maintain the secret of an attack that both was numerously gigantic and had 

been prepared by whole communities? On D-Day, 6
th

 of June 1944, the Germans were 

surprised by an enormous armada north the Normandy coast.  This view during dawn became 

the start of the invasion of Europe and in the long-term the end of the war. The answer to the 

previous question might be – by logistics. For example, what about… 

…the 1,5 million troops that had mobilized in England. They all had to be fed, not just during 

the landings, but also the one or two month before the start of the operation when they were 

crowded at combat training camps. 240 transportations companies served them day and night. 

…the two artificial harbors, Mulberries, which were built in England and towed over the 

channel in order to get ashore enough personnel and supplies. Despite these, numerous French 

and German ports were used, as well as the landing beaches.  

…and what about PLUTO? The British fuel system, which ensured that the daily 

consumption of 300 tons of fuel was transported across the English Channel and onto the 

main land to the consuming vehicles.   

The above mentioned facts are remarkable, but can you really relate them to the culminating 

point of the Second World War? 

                                                      
1 
Eisenhower, Dwight, cited in Logistics World [Webpage] (2009) 

<http://www.logisticsworld.com/logistics/quotations.htm>, accessed 2013-04-25.  
2
 Harrison, Gordon, U.S Army in World War II – European Theater of Operations – Cross-channel Attack, 

Washington: Center of Military History U.S. Army, 2007, p.11 

http://www.logisticsworld.com/logistics/quotations.htm
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This Bachelors’ thesis will discuss the logistics impact on the culminating point in warfare. 

To exemplify the theory of culmination Operation Overlord will be analyzed. The operation 

was without a doubt one of the greatest logistical achievements in history. 

1.2. Purpose and Research questions 

Theorists during the last centuries have discussed whether logistics affects the culmination 

and if so, could it even be referred to as the main factor of the culminating point? Although 

theorists nowadays are arguing about logistics and its importance as well as about whether 

culmination is a strategic issue or if it is what happens when you are being defeated, the army 

does not “train as we fight”. 

The author’s aim with this Bachelor’s thesis is to improve the importance of logistics, not 

only in warfare but also during peacetime in field exercises. Furthermore, the author’s point 

of view, as a former soldier in a supply unit, is that the common goal for a field exercise is to 

make sure that the maneuver units are being trained in combat fighting. What is then missed is 

the great opportunity for logisticians and other supportive units to practice, to be used and 

cooperated with. 

As the Swedish doctrine says: “Of all the tasks a commander has the hardest might be to 

identify your own and your counterparts culminating point.”
3
 In wartime, when the conditions 

are for real, quick delivery of supplies and evacuation of casualties and fast tempo are 

requested from hungry soldiers, purposeful commanders and a staff screaming for victory.  

If it is now so vital for warfare, then the commanders and the commanders-to-be should be 

aware of the influence of logistics. The purpose of this Bachelor’s thesis is to declare the 

importance of logistics in order to present it for commanders and deputies in units other than 

logistics.  

Main question: 

 How does logistics affect the culminating point in warfare? 

Sub-question: 

 What logistical maneuvers during Operation Overlord can be referred to as reasons for 

the Second World War’s culmination point? 

                                                      
3
 Swedish Armed Forces, Försvarsmaktens doktrin för gemensamma operationer, Stockholm: Försvarsmakten, 

2005, p.82 
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1.3. Disposition 

The first chapter is Introduction, which contains the purpose of this Bachelors’ thesis, 

research questions and demarcations, specific terminology and material used for the topic. 

This chapter answers the question why the thesis is written and what it will discuss. 

The second chapter, Method, describes how the author has done the research and in what way 

the analysis is done, in other words the framework. It also discusses the reliability and 

validation of the chosen method. 

The third chapter is Theory which includes the theory of Culmination and the theoretical 

background of Logistics, in order to brief the reader of the topic and to present the author’s 

chosen view.  

The fourth chapter, Analysis, consists of the analysis of the empiric material. In this thesis the 

analysis is divided into the sections: Mobilization, Mulberries and Depots. All three are 

examples to approve the theory of the impact of logistics on the culminating point. 

The fifth chapter, Results and Discussion, answers the research question and discusses the 

answers in addition to summarizing the outcome of the thesis. 

The sixth and last chapter, Conclusions, contains conclusions and further on a reflection on 

the work and the author’s suggestions for further research. 

Finally the References and Appendixes are presented.  
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1.4. Research material and literature review 

The research material mainly consists of literature, but also contains an interview and a visit 

to the geographical area of interest. Literature studies are the main aspect of this thesis. A 

classification of the literature divides the sources into Culmination, Logistics and D-Day. 

The term Culmination first appeared in Clausewitz’s “On war”, in 1832, but did not attract 

actual attention until the 1970s. The theory of culmination is discussed by several theorists. 

The author and professor of Operations at the U.S. Naval War College, Milan N. Vego, is one 

of them, and the most suitable for this essay because of his focus on the operational level. He 

discusses the subject in “Joint Operational Warfare”, but the author has chosen to use an 

article that Vego published in 2000; “Operational overreach and culmination point”. The 

Swedish Major Christer Mårtensson wrote his thesis partly about Vego’s and Clausewitz’s 

ideas, and compares them to Kress Mosche and doctrines. His thesis is called “Is the 

culminating point primarily the logistician’s responsibility?”(in Swedish “Kulminationspunkt 

främst en logistikers ansvar?” and its outcome is a model which will be used in this essay in 

order to analyze the logistics during Operation Overlord.     

For Logistics Jomini’s work “The Art of War” is the starting point, both for the essay and 

historically for the discussion about the complex of problems of military logistics. Jomini 

categorizes the sub-branches of logistics and notes the importance of planning. Together with 

Clausewitz in the same era, Jomini is one of the most highlighted military theorists and his 

theories are still the foundation to many doctrines and manuals for  modern armies. Nowadays 

warfare does not look the same as during the middle of the 19
th

 century, and neither did it 

look the same as during the Second World War. So, both combat and logistics differs from 

nation to nation and from decade to decade, but what is needed for this thesis is a unified 

definition. Therefore, NATO’s definition of logistics will be used. It is distinct, general and 

agreed upon by a majority of the world’s nations. 

For the empirical material about the Landings of Normandy several publications have been 

used. To get a comprehensible awareness of the whole campaign, Antony Beevor’s 

descriptive novel, “D-Day”, was read by the author. OREP Editions has published numerous 

texts about the Normandy landings. Two examples that are referred to in this essay are 

Benamou’s “10 Million Tons for Victory” and Lieutenant Colonel Alain Ferrand’s 

“Arromanches – History of a Harbour”. The books are containing very detailed facts and the 

text is linguistically easy to read. The opposite of these books are for example “European 
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Theater of Operations – Cross-Channel Attack” by Gordon A. Harrison or “Supplying the 

Troops – General Somervell and American Logistics in WWII” by Thomas Ohl. Both these 

masterpieces are American and directly or indirectly have a connection with the U.S. Army. 

Besides the aforementioned literature numerous books, articles and doctrinal documents have 

been used to check the reliability and to back up arguments.  

As a complement to literature studies a three-day historical trip to Normandy was made week 

14, 2013. The trip gave a deeper understanding of both combat and logistical maneuvers as 

well as of the impact of terrain, infrastructure, distances and ports on the warfare. Two weeks 

of literature studies with a historical perspective was completed before the trip.  

An interview was arranged during the author’s visit to the Musée du Débarquement in 

Arromanches with Eric Leplanquais, author and guide at the museum, specialist of the 

landings in Normandy in 1944. The interview was conducted in order to get supplementary 

experience of the museum’s exhibitions, as well as a detailed explanation of Mulberries and 

PLUTO, in other words logistical maneuvers.  

 

1.5. Demarcations 

 For empirical materials Operation Overlord will be used in this thesis. This does limit 

the time and space to Normandy between June 6 1944, D-Day, until D + 90 which was 

the preliminary end date set in the operation’s outline.  In order to include the 

logistical planning phase it is important to also mention the mobilization in England 

the months before D-Day.  

 Operation Overlord was a joint operation. Therefore, naval, air force and army issues 

will be discussed, although focus is on supplies to the land-based troops in Normandy. 

 The thesis will only discuss the Allied logistics. However, it does include both their 

own logistical approaches, as well as their attacks on Nazi-German solutions. The 

exclusion of the German forces is an attempt to lay focus on one case in order to 

follow the methodology. It is also because of the Germans’ more traditional use of 

defense tactics, compared to the Allied’s innovative logistics. 

 Logistics and Culmination can be discussed at all levels: tactical, operational or 

strategic. To limit the scope of the thesis and to match the choice of Operation 

Overlord, the thesis will proceed from the operational level, but will involve other 

levels to comprehend the wholeness. 
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 The theory about culmination will be examined through Milan N. Vego’s beliefs, 

though they are applicable to the operational level, they are descriptive and have been 

used by Mårtensson in his model. Mårtensson’s model should be seen as a support to 

Vego’s thoughts in order to structuring them.   

 Because of the impossibility of describing all types of logistics the author has decided 

to mostly speak about logistics  in general terms, but also giving examples of a couple 

of exclusive maneuvers or projects that are related to the culminating point. That will 

include the logistical functions of Supply, Movement and Transport and Petroleum 

Support, and more specifically mainly the classes III and V. 

 

1.6. Terminology 

The thesis includes numerous abbreviations and terms  related to technical language in War 

Science. The author predicts that the reader has some previous knowledge about warfare and 

the Second World War. Chapter 3 Theory defines concepts that are vital for the thesis. 

Appendix A presents several abbreviations concerning logistics, military units and systems, 

while Appendix B includes commanders associated to the case. 

 

1.7. Previous research 

At the Swedish National Defense College, Major Christer Mårtensson composed a survey 

2006 about “logistics decisiveness to avoid own culmination”, with sub-questions about the 

definition of culmination, logistics and the connection between the two.
4
 In the essay he both 

refers to theorists as well as Swedish and NATO doctrine. The conclusion is constructed as a 

model of factors that affect the culminating point. Physical and moral aspects, together with 

time and space, are branched into a number of factors.
5
 Mårtensson’s model was approved by 

Cecilia Jessen in her thesis 2009. The outcome of this essay was the factor of conceptualism 

as a supplement to Mårtensson’s former model, hereinafter - Jessen’s model.  The method of 

her survey was to use empirical case studies in order to try the model. The case used was that 

of the German Africa Corps 1941 led by Erwin Rommel.
6
 

                                                      
4
 Mårtensson, Christer, ’Kulminationspunkt främst en logistiskers ansvar?’, Bachelor’s thesis, (Swedish National 

Defense College, 2006), p.3 
5
 Ibid, p.20 

6 
Jessen, Cecilia, ‘Ett verktyg för analys av kulmination’ Bachelor’s thesis, (Swedish Armed Forces’ School of 

Logistics, 2009). p.2 
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2. Method 

2.1. Analytical perspective 

The thesis is based on a qualitative text analysis integrated with case studies in order to 

validate the empirical material with the research questions.  

The work is built upon a theoretical perspective of qualitative research called hermeneutics. 

Hermeneutics is the art of interpretation, which could be counted as the counterpart to 

positivism in empiric knowledge.
7
 The author’s interpretation and understanding will 

therefore be the basis instead of facts, like, for example, mathematics. Empiric knowledge is a 

result of experience, compared to rationalism which is an extension of the human sense.
8
 

A research design should be constructed to suit the goal, frameworks and research questions. 

In order to clarify the Theoretical background the author has chosen to use comparative 

studies of doctrines to receive the most suitable explanation for further analysis. 

To analyze the empirical data a case study
9
 of the Normandy Landings 1944 lays the 

foundation of the chapter. The analysis is mostly literature-based, so to say secondary sources, 

but also includes observations from a visit to Normandy and information from an interview 

conducted 2013-04-03. The author finds this case applicable to the research question and the 

investigation of the theory of culmination. By using case studies as a design makes it possible 

to collect detailed information for the hermeneutical approach. 

The procedure of subsumption is used in order to analyze the data and validate its relevance to 

an already known statement. The scientific term of this process is deduction, in other words 

research that will not come up with something new, but the researcher has the opportunity to 

validate an already known rule or statement with extensive data.
10

 In this case it is to approve 

the theory of culmination by using a model by Mårtensson and apply it to the case studies on 

the embarkation.  

 

                                                      
7
 Kieffer, René, Hermeneutik, Nationalencyklopedin [Webpage],<http://www.ne.se/lang/hermeneutik>, accessed 

2013-04-11 
8
 Prawitz, Dag, Empirism, Nationalencyklopedin [Webpage],<http://www.ne.se/lang/empirism>, accessed 2013-

04-11 
9
 Von Kardorff, Ernst, Steinke, Ines and Flick, Uwe, A companion to qualitative research, [Online text], 

(London: Sage publications Ltd, 2004), in Esbco Host accessed 2013-04-11, p.147 
10

 Ibid, p.160 
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The hermeneutical researcher wants to know what is revealed in the data and what the 

meaning of it is.  By just using one case for analysis, it is possible to investigate in detail and 

to find typical parts that are applicable to the theoretical background, even though it is still 

difficult to generalize. Therefore, the conclusions of this thesis will be compared to the 

conclusions in the thesis of Cecilia Jessen, who employed Christer Mårtensson’s model of 

Culmination. In Jessen’s final notes she writes that it would be good if another researcher 

tried to approve Mårtensson’s model in order to make the Results more reliable.  

During the research process the hermeneutical method makes the author interpret in new ways 

and with new perspectives which creates an eternal learning and understanding process. In 

hermeneutics this would be called the circle, and indicate how experience leads to knowledge, 

comprehension and new viewpoints to describe the problem. This processing will mostly be 

seen in the chapter of Results and Discussion, but also in the author’s Reflection about the 

thesis. 

A more comprehensible description (see Figure 1) of the concept would be that the author has 

a question. The question, or statement, will be answered by trying a case. The evaluation will 

be done by using theoretical knowledge and a model. How well and in what way the case is 

applicable to the statement will generate conclusions. 

 

Figure 1: The process of the Method.  

 

 

Theory 

Model 

Empirics Question? Conclusion 

Analysis 

Interpretation 
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2.2. Validation and reliability 

Validity is defined as how relevant the presented data is to the formulated research 

questions.
11

 Reliability on the other hand means that the research is done in an accurate way 

and that the data is reliable.
12

 Since the method is based on the author’s interpretation of the 

data, reliability can be questioned. To minimize this methodical error the author will use 

reliable sources and only debate and express personal opinions in the fifth chapter’s second 

part – Discussion. 

The third chapter – Theory – contains definitions of Culmination and Logistics. For further 

research it is important to clarify the basics. Therefore, NATO’s definitions are used, which 

are the most universal. Both Jomini’s and Vego’s thoughts about culmination are 

scientifically approved and generally known. 

Resources used for the empirical material are published by the U.S. Armed Forces, by British 

historians like Antony Beevor, and former commanders during Overlord, as well as consisting 

of informative publications from Orep Editions with French authors. The reason for using 

several sources, and writers with different backgrounds is to be able to compare and make 

sure that the information is reliable. To just use one source could exaggerate the nation’s 

achievements, likewise a single author’s subjective thoughts could decry the opponents. 

Christer Mårtensson’s model of Culmination has been approved once by Cecilia Jessen. Her 

essay contains empirical material from the North African campaign led by Rommel in 1942. 

The method and research design are similar to this thesis and it is therefore possible to 

assimilate the conclusions in order to approve the model once more. 

2.3. Model 

Mårtensson’s model is the Swedish Major’s summarized conclusions after studying theorists 

and doctrines from Clausewitz to the present. The model is categorized into four sub-branches 

(See Figure 2): the ability concerning physical and moral aspects and aspects of time and 

space. The listed aspects are divided into factors, which delay or speed up the occurrence of 

culmination. Since the model is written in Swedish, the author has translated it into English. 

The author believes the bold factors are relevant to or are a direct result of logistics. 

Therefore, these will be discussed in the analysis.   

                                                      
11

 Johannessen, Asbjörn and Tufte, Introduktion till Samhällsvetenskaplig metod, Malmö: Liber, 2003, p.267 
12

 Ibid, p.265 
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Figure 2: Christer Mårtensson’s model

13
 (translated) 

Basic 

factors 

Factors that strengthen your 

side’s forces and delay 

culmination  

Factors that accelerate the speed 

of reaching your side’s 

culminating point  

Physical 

ability  

 Direct losses that affect the enemy’s 

troops and equipment 

 The enemy losing territory 

 Ensure own reserves and 

reinforcements 

 Protect own forces and 

installations 

 Plan and transact time for 

recovery 

 Wearing out own forces 

 Lack of intelligence 

 The reinforcement of troops in the 

operational area is larger than the 

import of logistical resources 

Moral 

Ability 

 The enemy’s higher goal are no 

longer realizable and his organized 

operations are disturbed 

 The enemy is losing faith and is 

becoming paralyzed 

 Keep the initiative 

 The defenders’ efforts increase due to 

the high risk, but the effort against the 

attacking opponent decreases 

 Human factors. Too positive or 

negative belief in own capacity   

Time  Schedule operational pauses 

 High operational tempo 

 Operations with sequences 

 Synchronized logistics 

 

 Consumption is higher than 

resources in the logistical echelon 

 Goals that do not respect or cope 

with time, space and available forces 

Space   Terrain and distance for supplies and 

reinforcements 

 The area of operation expand faster 

than the borders in ”Envelop of 

Operational Effectiveness” (The 

logistical resources decide how 

military operation can take place in 

time and space) 

 

                                                      
13

 Mårtensson, 2006, p.20 
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2.4. Empirical material 

In this thesis the empirical material consists of one case but several examples from that 

situation. The purpose of the case is to analyze the empirical material in order to see how 

applicable it is to factors of reaching the culminating point. This case study will be analyzed 

by secondary sources and Mårtensson’s model. 

The chosen case is Operation Overlord, and to be more specified it will mostly discuss the 

first phase, called Operation Neptune. The reasons for using this operation as an example are 

several. The primary reason is that Operation Overlord is one of the largest and most complex 

operations in History if you look at the logistics around it. Another reason would be the 

opportunity to compare the author’s conclusions with Cecilia Jessen's Bachelor’s thesis, 

which discussed the North African campaign lead by Rommel. Its similarities in era and 

participating forces makes it possible to compare it to this case. Jessen’s method is also 

comparable to the method used in this essay, especially since she analyzed the operation by 

using Mårtensson’s model. The next reason would be that the author is on an ERASMUS 

student exchange program during the period when the thesis is being written. This exchange is 

done with Ecoles de Saint-Cyr Coëtquidan, the French army school for future commissioned 

officers. The school is situated in Bretagne and the possibility to visit Normandy is feasible. 

Furthermore, the author has the opportunity to be supported by Lieutenant Colonel Olivier 

Lahaie, officer at the research center CREC and specialized in logistics and D-Day.  

3. Theory  

This chapter discusses the Theory of Culmination and its origin in the literature and in 

operational planning. The focus is on Milan N. Vego’s perspective of Culmination. 

Thereafter, a section with the definition of Logistics follows. This part is described by 

NATO’s definition and Mosche Kress view of Logistics at an operational level. 

 

 

 

 

 



Ecoles de Saint-Cyr Coëtquidan  Bachelor’s thesis        2013-06-09  

Cd Carolin Fritzson                      17(70)   

    

3.1. The theory of Culmination 

A discussion about the definition of the military theory of culmination has arisen during the 

previous decades. Carl von Clausewitz was the first to acknowledge the phenomenon in his 

publication “On War”, 1832
14

. The content of his thoughts was primary that defense is the 

stronger way of fighting, since the attacker in due time will be exhausted and wearied out. 

Therefore the appearance of culmination is mentioned as a problem for the attacker. It appears 

when the attacker is too diminished, without having reached the object, which means that he 

has to halt, defend and wait for peace.
15

 This explanation is applicable to the lower levels, and 

Clausewitz declares that it still can be achieved at a higher level. He also says that “it is not 

possible in every war for the victor to overthrow his enemy completely. Often even victory has 

a culminating point.”
16

 This is what is described as a strategic culmination later on in the 

chapter. 

Not until the 1970s and 1980s did Clausewitz’s point of view, on Culmination get any larger 

attention and space in operational doctrines. Early examples are the U.S. Army’s “FM 100-5 

Operations”
17

 published 1989 or the newer edition called “FM 3-0”
18

 from 2011. After these 

the interest has arisen and therefore is it more accurate to proceed this thesis from a more 

contemporary perspective. The author has chosen to use Milan N. Vego’s approach, which 

basically is accurate with Clausewitzian theory, but more synchronized with operational 

warfare. Despite the fact that the U.S. Army had not introduced culmination as a term during 

the Second World War the author will still relate to their definition in today’s field manual, 

which says:  

“The culminating point is that point in time and space at which a 

force no longer possesses the capability to continue its current 

form of operations[…]It is relevant to both attackers and 

defenders at each level of war.”
19
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The following paragraphs are a development of the quote above, with examples by Vego. 

First of all is it essential to observe that Vego and the U.S. Army are talking about 

culmination at all levels and both for defender and attacker, which is a divergent opinion from 

Clausewitz’s. The author will first describe the differences between the levels, thereafter 

reasons why the culminating point occurs and finally offer solutions for delaying the presence 

of culmination. 

Vego points out that culmination can occur at all stages; at a strategic level, at an operational 

and at a tactical level. It is easier to define the tactical culminating point since it is most often 

a direct evaluation of diminished combat power
20

. In comparison to the strategic culmination 

point, the tactical culmination can happen more than once. Described as a seesaw between the 

opponents the approaching culminating point may switch direction when the combat power 

withstands and a frequent regeneration takes place in the scene. When the forces no longer 

have the opportunity to obtain this standard they will have to prepare for failure, or in the 

attacker’s case; become defenders. 

A strategic culminating point can possibly only appear once because it is a matter of a 

political goal outreached in a war. Conceptually the victory is yours by reaching the higher 

goal. On this level the culmination is more complex and the influences from different aspects 

gives a joint judgment.   

The gap between the strategic and tactical level is filled with the operational level, which is a 

moderator for previously mentioned levels but also a stage at which accomplishments have a 

large impact both up and down in the hierarchy scale. For example, an operational 

culmination may leave its marks down to the tactical level in the next operation, since the 

troops’ supplies are already consumed and replacements are no longer available. In the same 

way a victory at an operational level may mean a strategic achievement because of the objects 

high value. It might even lead to the opponent’s strategic culmination. An operative 

culmination can normally be reached once in an operation, but might appear several times in a 

campaign. The level can be referred to the gain alternative losses of capabilities like artillery, 

engineering or logistics. 
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In the end notes of Vego’s article he emphasizes the benefits for planners and commanders on 

especially operational and strategic levels to evaluate factors that could affect their side’s 

culminating point, even though it is hard to predict quantities. Everything is targeted to reach 

the objective before reaching culmination. 

Reasons why the culminating point occurs can depend on numerous factors. Subsequent 

examples are the author’s interpretation of Vego’s beliefs. One example of the culminations 

appearance is an overly optimistic commander, who cannot deal with the frictions of war. 

Another is when a force has tasks of multiple objects in different directions. In these cases 

exhausted forces and nonexistence replenishments are often involved.  Furthermore, lack of 

protection of friendly forces, lack of all kinds of intelligence and logistical support are also 

listed.
21

 Time and space are argued as symbiotic complex aspects for the upcoming of 

culmination. By this Vego means that the terrain is often good for the defender, though he can 

conduct reconnaissance and use its channelizing parts to his advantage. But a deep and wide 

scene in problematic for both opponents since directions to concentrate are hard to choose and 

the Lines of Communication (LOCs) are getting very long.  Time as a factor is also generally 

the defender’s advantage, though they want to delay the attacker’s seizing. The defender 

wants to achieve the culminating point rapidly, while their counterpart, the attacker, on the 

contrary, needs time to reach his object. The attacker who underestimates the difference 

between speed and tempo will generate his own culmination point by overextension. This 

means that the front and rear are too separated and that supportive units cannot establish 

sustainable LOCs. Described like this, the time and room factors are simply integrated.  

Expressed solutions for delaying the culmination are then to: “concentrate forces at a critical 

point to gain surprise, shock and momentum”
 22

, create force protection, combined air and 

ground attacks, keep up the tempo, sequence operations and finally Vego presents a couple of 

logistical solutions. Recapitulated as to schedule pauses, to synchronize the logistics 

especially during offensives, make sure that there are reinforcements and strike against the 

counterpart’s LOCs.
23

  

The culminating point’s absence is no longer an uncertainty among theorists and doctrines. 

But it is still hard to define since war is complex and there is most often just not one excuse of 

its appearance. Mårtensson’s model is a summary of aforementioned definitions and thoughts. 
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It will be used to assist during the analysis of the empirical material, with the purpose of 

investigating the logistics impact on the culmination. 

The debate about the impact of logistics on the culminating point has given the topic 

divergent opinions. General Dwight D. Eisenhower expressed the logistics influence on 

strategic culmination as: 

 “You will not find it difficult to prove that battles, campaigns, 

and even wars have been won or lost primarily because of 

logistics.”
24

 

To encapsulate the chapter the author would like to summarize culmination as the condition 

when one part no longer has sustainable combat power, and therefore cannot reach the object 

or defend captured territory. Culmination may occur on all levels and for several reasons. 

Solutions of those causes are relevant for commanders to be aware of in the planning phase 

and during the operation to avoid the appearance of the culminating point. Mårtensson’s 

model is supposed to be a tool for this evaluation.  

 

3.2. The theoretical background of Logistics 

To define the concept of Logistics, it is important to make demarcations and identify the 

purpose and occasion, since the area is wide-ranged. 

To create a perspective of the logistics from von Clausewitz’s view would be suitable in order 

to match the beginning of the author’s paragraph about culmination. Considering von 

Clausewitz’s opinion about logistics, or Maintenance as he would like to call it, it could be 

“regarded only as preparations for fighting [,you]do have the right to exclude them”. He later 

on  clarifies that “the fight or combat is the only directly effective activity”, although marches, 

camps and cantonments can be seen as a part of the military force, while subsistence, care of 

the sick, the supply and repair of arms and equipment are “just” maintenance.
25

 Because of 

this trivial and nonmatching portrayal of logistics by Clausewitz, the author selected Jomini’s 

definition to proceed the theoretical background. To not disgrace Clausewitz’s work the 

author would like to quote an article by Domicio Proenca Junior and E.E. Duarte. “This is not 
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a negative definition, but rather an analytical result”, when they refer to von Clausewitz’s 

distinguishing between fighting and maintenance.
26

 

The Swiss military theorist Jomini, published his work “The Art of War”
27

 in the same 

Napoleonic era as Clausewitz, however, he does include logistics in a more concrete manner. 

Jomini’s illustration of logistics is in short terms “the practical art of moving armies”.
28

 He 

emphasizes that plundering in surrendered territories is not an acceptable behavior and that 

the army itself needs an organization for reliable and sustainable support of supply.
29

 Instead 

he suggests depots in the rear. Jomini wants to solve the question of transporting supplies to 

depots by naval forces offshore, by trains for long-distance theatres and by carriages from 

locals.
30

 With these resources he claims that a LOC can be established, not only for supplies 

but also for reinforcements and evacuation of casualties.
31

 Managing this procedure requires 

planning already in the beginning of the operational planning process, to delimit or approve 

the campaign, does continue Jomini.
32

 

Even though Jomini’s clarification is general knowledge nowadays and his advice is validated 

by numerous theorists, his words have to be updated to fit in modern doctrine. In 

consideration of adapting Jomini’s thoughts and of being neutral among worldwide nations 

the author has chosen to use NATO doctrine’s definition of logistics: 

“The science of planning and carrying out the movement and maintenance 

of forces – logistics covers the following areas: 

 design and development, acquisition, storage, transport, 

distribution, maintenance, evacuation and disposal of materiel;  

 transport of personnel;  

 acquisition, construction, maintenance, operation and disposition of 

facilities;  

 acquisition of provision of services;  

 medical and health service support.”
33
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The aforementioned definition is related both to industrial logistics as well as consumers’. In 

consideration of matching the thesis requirements, the definitions should be more specified 

for  military operational logistics.  “Operational Logistics - The art and science of sustaining 

military operations” is a work by the theorist Moshe Kress, where he states that the phases of 

Operational Logistics (OpLog) are: 

 Creating the infrastructure in the theater of operations 

 Deployment 

 Employment 

The first phase is the determination of unit structure, illumination of the available facilities 

and zone LOCs. To group the resources is the main issue of Deployment, while Employment 

conducts the utilization of the resources and the system during the operation.
34

 To make the 

whole concept clearer and put in a context Kress published a suggested formal definition of 

OpLog: 

“OpLog is a collection of means, resources, organizations and 

processes that share the common goal of sustaining campaigns 

and large-scale military operations. This collection, which is 

derived from the strategic logistics level, is utilized by the 

campaign leaders as input for the tactical logistics. OpLog is 

designated to sustain battles that are distributed in time and 

space.”
35

 

By reading the preceding definition it is possible to see the OpLog bearing function in the 

total campaign between the boots on the ground and the planning staff. The definition is also 

suitable for the further use of Mårtensson’s model and the analysis of Operation Overlord in 

this thesis. 

For further reading of this thesis the Envelop of Operational Effectiveness-concepts by Kress 

is important to have knowledge of. This concerns the time and space dimension in an 

operation by delimiting its geographical expansion and interval. This is done by comparing 

the available resources with the requirements.
36

 Kress expresses this in a diagram ( Figure 3). 
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Figure 3: The diagram of the Envelop of Operational Effectiveness 

Instead of just dividing logistics into levels, in military prospect it is commonly diverged into 

Class I-V
37

, as shown below, or for example following functions; Supply, Maintenance, 

Movement and Transportation, Petroleum support, Infrastructure engineering for logistics 

and Medical support.
38

 

Class I Class II Class III Class IV Class V 

Food and water Equipment; 

vehicles, spare 

parts, weapons 

etc. 

Fuel; Petrol, oil 

and lubricants 

(POL)  

Fortification and 

construction 

materials. 

Ammunition 

The sectioning of supply classes is NATO-standard today, it was partly used in the 

terminology during the Second World War. In this thesis they will be discussed and are then 

named as above. To delimitate the work the author will mainly focus on the function of 

Supply, Movement and Transport and Petroleum support, the classes Class III and V are in 

focus. 

A last example of sectioning logistics is by logistical bases in the front and to the rear area. In 

between there are Lines of Communication, LOCs, which have to be secure in order to 

maintain sustainable logistics.  The best situation is if the ways that are used as LOCs are not 

the same as the combat units’, since logistical vehicles often are bulky and need both space 

and time to complete the job. Combat units on the road would in other words delay the 
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logistics even more. The LOC can consist of all types of transportation ways; road, railway, 

by sea or air. Where the bases and rear are allocated totally depends on the terrain, the 

advancement in the theater, the mission, the resources and the available ways.
 39

 

To summarize the theoretical background of Logistics the author would like to use a Swedish 

Armed Forces’ publication, where a simple explanation of the main tasks at the different 

logistical levels, is presented. At the strategic level you create resources, while at the 

operational level you allocate the resources in order to generate freedom of action for the 

maneuver forces, then at the tactical level you distribute the support and supplies.
40
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4. Analysis 

This chapter is based on the concept of OpLog; in other words the creation of infrastructure, 

the deployment and the employment of the Operation Overlord. Before the case analysis of 

Operation Overlord a summary of the Second World War is presented, in order to understand 

the decisions that led to an invasion of Europe in 1944. 

The first part of the case analysis, Planning and Mobilization, concerns the preoperational 

phase from the sanction of the assault’s transaction to the buildup in England. Thereafter a 

description of the Mulberry-project follows; from a problem on the table until delivered 

supplies. Both this part and the last one concern the phases of Deployment and Employment. 

Finally, Transportation and Depots is about inland logistics, from the moment the supplies 

leave the ports to the consumers, more precisely function of Transportation and Movement. 

The outcome of the analysis will be examples from the beginning of the planning of 

Operation Overlord until the liberation of France.    

4.1. The solution was an invasion of Europe 

The Second World War started in 1939 after the German invasion of Poland. The declaration 

of war brought a period of intensifying relations between the world’s nations, rising conflicts 

and governments that tried to choose which side they were fighting for. Whereupon Hitler’s 

forces answered by offensively advancing over the Ardennes and in June 1940 capturing 

Paris. France would from then on be in German hands. When the USA was attacked by Japan 

at Pearl Harbor base in 1941 Roosevelt could no longer stay neutral and not participate in this 

war. The British forces had been fighting courageously against the German and Italian 

alliance, and despite colossal losses still there had the will to defeat the opponent. At the same 

time the Russians were in a complicated situation with the Germans on the eastern front. They 

therefore requested an attack from the western side. Because of American frustration at being 

attacked, the British desire for victory and the Russians begging for help, the English 

speaking nations became members of the Allied forces. The joint goal was to defeat Hitler’s 

growing empire. In some way or another it seemed that an invasion of Europe would be 

adequate to end this horrible world war.
41

  

War does not have to be disastrous in every aspect. It often entails positive effects on industry 

and development of products. The reason is that today adversaries measure themself against 

each other with systems instead of manhood and physical strength. During wartime more 
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money circulates, in order to develop new weapons, vehicles and other equipment. Also the 

speed of production often increases since the demand is huge. The Second World War is 

partly an example of this in modern warfare. A lot of human lives were sacrificed, but the 

production rate and innovative side of the opponents were still immense. The innovativeness 

was vital to surprise the enemy with concentrated efforts in the gravity areas, thus creating 

local superiority.  

Concerning an invasion of Europe, innovativeness was the essential framework. In April 1942 

the Allied forces started thinking about a cross-channel attack, in order to invade Europe and 

roundup the war sometime during 1943.
42

 Churchill was not a fan of the first outline and 

sketched his own requirements of “scale and spirit”, which to the planners seemed absolutely 

unrealistic. Despite that his thoughts permeated the final plan. At the Casablanca conference 

in January 1943 a joint decision was taken to postpone the roundup until 1944, just to be able 

to build up the forces in England in 1943 and only conduct limited operations in the area that 

year. The purpose of these operations was primarily to make the Germans believe that an 

attack would take place in order to confuse them, and secondly to wear out the German air 

force and achieve air supremacy.
43

 The result of all this planning became a 90-day campaign, 

with an outline plan called Overlord (see Appendix D - Map B). The following quote is the 

mission paragraph for the operation: 

“The object of Operation OVERLORD […] is to secure a 

lodgment area on the Continent from which further offensive 

operations can be developed. The operation will be executed in 

two phases: 

Phase I - The assault and capture of an initial lodgment area 

including the development of airfield sites in the CAEN area and 

the capture of CHERBOURG. 

Phase II - Enlargement of the lodgment area to include the 

BRITTANY PENINSULA, all ports south to the LOIRE, and the 

area between the LOIRE and the SEINE.”
44

 

As can be seen in the above order the operation was sequenced in two phases. The naval part  

in the first phase is also known as Neptune. That part will receive close attention in this thesis, 
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because of the maritime touch of the operation’s beginning. The end state of the first phase in 

the operation plan says that D+20 the port of Cherbourg will be opened and operated by U.S. 

troops. The port will take care of the heavy supplies while bulk supplies will come over the 

beaches. 
45

 

The operation was joint, both in the manner of participating nations and services. The air 

force gave support by bomb raids, maintaining air supremacy and transporting airborne troops 

and supplies. The naval forces consisted of Landing Craft for tanks, mechanized and infantry, 

vessels for vehicles and goods and warships which supported the landings. The land based 

forces infiltrated with paratroopers behind enemy lines, established the beachheads in an 

amphibious assault and advanced over the French ground. The joint factor had its advantages 

and disadvantages since tactics and logistics were not synchronized between the nations or the 

services.   

Both the United States and Britain agreed to have a joint command, but the issue of which 

forces would take part in the first wave was a subject of heated discussion, since both sides 

understood that they were not totally synchronized with each other. It would be impossible to 

let one nation establish a beachhead and let the other one slip through. Instead the British 

forces would attack on the eastern flank and the American forces on the western side.
46

 In 

total there would be three airborne divisions and five infantry or armored divisions. 

After analyzing the weather forecast and the tide schedule for the narrow period of time when 

the assault could take place, the results said that it had to take place at the beginning of June. 

Because of a storm, the attack was delayed 24 hours, but on the June 6 1944, D-Day, the 

assault was about to begin 06:30 with landings of the 175.000 soldiers
47

 on the five beaches in 

Normandy: Utah, Omaha, Gold, Juno and Sword (see Appendix D - Map A). The first two 

beaches mentioned were American territory while the rest were for Anglo-Canadian forces. 

Before the amphibious landings, preparations were made by the Royal Air Force, which 

included bombing the coastal area and three airborne divisions, transporting in 1.200 aircraft 

and parachuting behind enemy lines.
48

 Besides Allied forces the French volunteers were led 

by their General, Charles de Gaulle, who bravely fought against the Germans in 1940. The 
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French inhabitants made sabotage actions against the German forces and, more concretely, 

against a lot of Lines of Communication (LOCs) like railways.  

When the assault began, the surprised Germans put up a hard resistance in their well-prepared 

defense constructions of batteries, trenches and fortification obstacles on the beaches. Despite 

the strong defense the Allies managed to break through and establish beachheads. The next 

step was to gradually expand the territory using the wide-fronted army and the supportive 

complex logistical solutions in its rear. 

“After Allied forces became lodged on the French coast and 

began pursuing retreating German forces across France to 

Germany’s western frontier, the European war, especially from 

Washington’s viewpoint, essentially became one of logistics.”
49

 

A couple of months of fierce struggle to liberate France ensued. Some areas were veritable 

strongholds and ruthlessly consumed resources. Examples are the captures of Caen and 

Cherbourg. Beevor wrote in “D-Day” that Montgomery was too optimistic about the seizure 

of Caen. The allocated resources of troops and supplies were not sufficient for such an intense 

maneuver in one day as had been expected.
50

 Caen had to be destroyed by Allied aerial 

bombardments before the land-based forces went in, and despite that the town was not in 

Allied hands until the first week of August. Cherbourg was a valuable target and its harbour 

one of the fundamental acquisitions of the operation plan. The plan was to capture Cherbourg 

by D+14, and by that time have 18 divisions ashore (see Appendix D - Map C). Thereafter the 

task would be to capture Seine and its ports, and finally march towards Paris.
51

 On D+18 the 

American forces had fought their way up to the Cherbourg zone the city was captured only on 

June 27.
52

 The port was inoperable and had to be restored for a long time. This was, however 

though predicted in the outline plan.  

The assaults through Normandy and thereafter Bretagne continued under the command of 

General Patton. Meanwhile in the east, the hunger for and belief in a liberated Paris increased 

and decreased as the advantages came and went in the theater. On his way to the capital 

Patton got embroiled in hard fierce and in Mortain the LOC started to become overextended 
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for the fuel replenishment for his Third Army. Still Patton rapidly fought his way towards 

victory, and bribed the fuel drivers to support him.
53

  Paris was liberated from the Nazi-

Germans August 25, but this was not the end of the war, just the liberation of France. The 

following sequence (see Appendix D - Map E) consisted partly of Patton’s advancement 

eastwards and later on of the German counteroffensive; Ardennes, which is seen as the last 

attempt to keep up the fortune of success. May 8 1945 the Germans surrendered after Hitler 

committed suicide and the German forces had, for the last month, been giving up all around 

Europe.
54

 Then realization about the defeat was all clear – the culminating point had been 

reached.  

4.2. Operation Overlord - Planning and Mobilization  

4.2.1. COMBINED COMMAND  

To recap the framework of operation Overlord, it is important to get a grip of the planning 

phase and the circumstances that led to the implementation. During the War’s first sequence 

the American and British forces started to talk about cooperating, but in what ways this would 

be executed was uncertain. The United States had, since a couple of years, a plan for the 

production of needed equipment during wartime, and had started the factorial production. On 

the other hand the British forces had not come so far and were in great need of materials or 

already complete equipment. A united equipment pool was the solution, but since the 

Americans did not need British war goods, they gave their left-overs to British forces and 

lend-leased an enormous amount of goods.
55

 The British can be seen as responsible for the 

structure and organization of the built-up phase, while America primarily produced and 

shipped materiel.
56

 

To roundup the war the American and British staff had calculated that an invasion in the 

western part of Europe would be the solution - through Hitler’s Atlantic Wall. For that reason 

Operation Bolero had commenced in England, which was the mobilization of American and 

British troops and equipment for a future massive assault.   

In January 1943, in the Casablanca Conference, the Allied forces decided that the assault was 

going to be a cross-channel attack. The British General Morgan had already received the 

assignment to start planning for an attack like that. Now he had the opportunity to execute his 

                                                      
53

 Beevor, 2009, p.431 
54

 Edwards, 1947, p.308 
55

 Ohl, 1994, p.128 
56

 Harrison, 2007, p.44 



Ecoles de Saint-Cyr Coëtquidan  Bachelor’s thesis        2013-06-09  

Cd Carolin Fritzson                      30(70)   

    

ideas, and for help he would have a staff. The Chief of Staff to the Supreme Allied 

Commander (COSSAC) became in April 1943 a complete combined staff. The 

representatives from the United States were members of the European Theater of Operations 

United States Army (ETOUSA). General Dwight D. Eisenhower was commissioned to 

command ETOUSA, even if he operated in the Mediterranean campaign. General Lee was 

given the responsibility for the all the logistics during the operation. Lee’s unit was called 

Services of Supplies (SOS), later known as Communication Zone (COM-Z) and was directly 

subordinated to the ETOUSA.
57

 What no one really could understand at that time was that 

General Lee was going to command 646.000 logisticians for the planned operation.
58

 

Eisenhower would later on become the commander in the theater, together with ambassadors 

for the services.  Admiral Ramsay represented the naval fleet and the air force was 

commanded by Marshal Leigh-Mallory. The land-based forces were fundamental and the 

commander had to be extraordinary, it took until January 1944 when Montgomery became 

appointed. That was also the first time that he saw COSSAC’s plan for Overlord. He 

immediately proclaimed that five divisions in the wide front were the minimum needed, 

instead of the suggested three.
59

 He wanted a strong front that would take the initiative and 

keep up the tempo from the beginning. Except for the troops in the first landings, 

Montgomery also required a reserve of 26-30 divisions in England. The United States 

approved Montgomery’s requests, but with the remaining issue about whether the number of 

landing craft was enough. By factorial production in America and the British inhabitants’ 

intense help with building ships, the Allied forces had, on March 20, managed to finish the 

building of all landing craft for the assault.
 60

   

To plan the operations so long before the estimated transaction was complicated. For 

example, it was hard to calculate the size of the assault, since the strength of the enemy was 

indefinite and most certainly would be different a year later.
61

 What at least was determined 

during Casablanca was to exclusively do smaller operations and raids in Europe during 

1943. The reason was to put all energy in the buildup, but still make the Germans pay 

attention to their existence, and make them believe that an assault would take place 

somewhere else.  
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4.2.2. BOLERO 

To mobilize all troops in England demanded an organization and extraordinary structure. 

The buildup was sequenced in four phases. The first one was to crowd the forces with their 

equipment near the ports. Thereafter the troops were supposed to be moved to the right 

harbor, depending on in which wave they would attack. This sectioning was not equal to the 

ordinary units’ composition, since functional balanced divisions were desirable for the 

embarkation. At last when the beachheads were established the logistics was about a 

continuous deliverance of supplies.   

“The twenty weeks that remained before the troops were loaded 

in ships for the fateful thrust across the Channel were weeks of 

decision when the plans, studies, suggestions, and acquired 

experience of the past three years were transformed into the 

working blueprints of action.”
62

 

Operation Bolero assigned England to receive two divisions every month from fall 1943 until 

D-Day. In May 1943 over two million soldiers were operational, which by other means meant 

that the number of soldiers was not a problem for the assault to take place.
63

 The men and 

women lived in camps with tent standard up to more exclusive areas with, for instance, 

messes, showers and sport halls. The operation was the first amphibious assault, on such a 

huge scale. The U.S. Army had an amphibious doctrine, but it had not been used in such a 

huge quantity, and neither had the new landing craft been used. An attempt was made in 

Dieppe 1942, although by that time it had become a tactical failure. When the soldiers arrived 

in England they were put in training centers. For instance they received a tactical education of 

amphibious warfare and training with specific equipment, like Landing Craft.
64

 A common 

example of the 5000 used landing craft was the LST (see Appendix C - Picture I), which was 

a ship with the capacity to carry tanks or troops.
65

 Other vessels used were the amphibious 

DUKWs (see Appendix C - Picture II), which were tracked vessels, and the Rhino-ferries, 

both of them would be of great benefit when unloading ships.  

An undetermined question for the assault was when it should take place. During daylight or 

in the dark, during high or low tide were evaluated issues, before considering which dates 

were interesting. Eisenhower decided that they would need the light to parry the detected 
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German obstacles on the beaches. Because of the low tide and the weather forecast D-Day 

was set to the first week of June, thereafter depending on the day’s weather.
 66

 

“England is a small and overloaded country to start such an 

operation from. The ports possibilities, the domestic 

transportation and coastal shipping had to stay available for the 

nation's ordinary requirements. […]It was such a jigsaw, in 

which one bad fitting piece could bring the machinery out of its 

threads on thousands nautic miles distance and under weeks of 

life-important time. Only through strict and in the higher demand 

a well-detailed planning could all these factors be coordinated to 

a schedule, that not just was the ground for the intended effect 

but also excluded the possibilities of mistakes.”
67

 

4.2.3. PLANNING 

Concerning the United States, the SOS planned for all logistical problems that possibly could 

arise during Operation Overlord. One of the major issues was how to erase the risk of being 

immediately thrown back into the sea by the Germans. The cause was previewed as the 

possible lack of supply if the outcome of the landings was not as expected. A secondary 

question was how to make a sustainable system for their long-term need of supply in France. 

The operation plan had divided the theater into a western American flank and an eastern 

Anglo-Canadian one in order not to mix up facilities and resources. This also meant that the 

two armies had to deal with their own supplies, systems and LOCs, including beaches, ports 

and Mulberries.  

The order to the FUSA, First United States Army, responsible for the landing on Utah and 

Omaha beaches, was to plan for logistical operation from D to D+14, thereafter COM-Z 

would be more involved, and D+41 they were supposed to take total charge of the logistics 

until the war ended. No part of the organization had a total overview of the invasion. The 

outline of Neptune, published in February 1944, displayed a detailed plan with an 

arrangement of three logistical phases. Primarily the requirements would be met by the pre-

calculated needs, while when the Americans had got a foothold and the facilities, like ports, 

were built up the deliverance depended on the units’ status reports. Finally when COM-Z 
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would take over, all of the supplies were supposed to be delivered after requisition, this part 

never happened.
68

 Unusually high consumption or lack of acquisitions could generate a 

vacuum in the refill plan. To avoid a situation of lacking supplies the United States created an 

emergency supply system where 100-600 tons of shipping space was set aside for these types 

of necessities. 

After D-day was launched the main logistical problem was not to see how many soldiers and 

how much equipment could be shipped; instead the issue was about how to supply the troops 

while they advance through hedgerows and villages across France. The difficulties with well-

functioning ports were already on the table, but the capacities of roads, railways, airfields and 

opportunities to store goods were unknown. Somervell, the General of the United States Army 

Service Forces,  had been planning for the long-term forecast and made sure that material was 

delivered to Europe from America, for instance for the ship problem, the lend-lease program 

and Operation Bolero. But the logistical obstacles in the theater were more Eisenhower’s 

responsibility.
69

  

Holiday pictures of the beaches were collected and carefully investigated, to gather 

information about the infrastructure and terrain. Intelligence about the geographical area and 

climate delimited the logistical effectiveness even in the planning phase. By comparing 

Picture VI and VII (see Appendix C) it is possible to see what could be done of the beach 

area. The few exits from the beaches and forecast bad weather at least once a week, forced the 

coming maneuvers to adapt the realities.
 70

 Engineers were involved in the investigation of the 

beaches’ solidity and smaller ports’ conditions, to make sure that enough supplies would be 

landed during the first logistical phase. The terrain analysis, as the rest of the planning, was 

truly dedicated to the landing stage, while everything after was secondary. Because of that 

reason the hedgerows would later on become a huge problem for the accessibility for both 

vehicles and soldiers, and probably even the worse for logistical untracked units.
 71

 The 

hedgerows, or le bocage normand, were close to impenetrable and perfect for the Germans to 

hide both infantry and tanks, in order to make ambushes. 
72

  

To schedule for replenishments a table of predicted consumption of every Class I-V was 

established. The outcome was a logistical factor for every product, which had to be multiplied 
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by the amount of troops respectively vehicles. The table did not include any reserves and had 

therefore had to be synchronized with valid figures of participants at the scene, rather than the 

buildup plan’s diagram of envisioned combat power. This system was luxury for the 

quartermaster who through experience and mathematics managed to order replenishments. 

With the table as ground every Class got its own system for delivery. The easiest was Class I 

since the quantities did not vary after the intensification of the battle.
73

 Hardest to calculate 

was the use of fuel and ammunition. They both depended on the advancement on the scene 

and could shift unexpectedly. Packaged fuel covered the immediate need, but for a sustainable 

campaign the planned pipeline system, called PLUTO, was vital. 

Naturally it was just not only the Allies who tried to bargain exclusive intelligence, the 

Germans sensed that something was going on, but what that could be was uncertain. To keep 

the operation secret the troops did not get briefed about the assault until the last week of May. 

Still the whole south coastal area in England had been completely closed since April.
74

 In 

addition, a “ghost” division was staged in England, with transmitted signals and smoke from 

an imaginary camp. The most likely way to attack from England would be through Pas-de-

Calais because of its proximity. If the Germans understood that an assault was taking place, it 

was better to trick them that it would happen somewhere else than in Normandy. Other 

preparations for Overlord were to make sure that the Germans could not mobilize while the 

assault took place. That was secured by sabotage against the French railway, with the purpose 

of complicating the replenishment. Both bombardments by the Royal Air Force and 

explosions set off by the French insurgents destroyed about 4000 locomotives during the six 

first months of 1944,
75

and in total 75% of the French railway. 76 What might have changed the 

outcome of the campaign was if the 2
nd

 SS Panzer Division had not been stopped by these 

railway cuts and road sabotages. The actions delayed the division’s mobilization in the 

lodgment area around the beaches.
77
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4.3. Mulberry Harbour  

 

4.3.1. ARTIFICIAL SOLUTION 

In the Quebec Conference, in July 1943, the thought about artificial harbors was mentioned 

for the first time to Prime Minister Churchill and President Roosevelt. Approximately a year 

before Roosevelt had wished for an innovation that involved floating quays.
78

 Arguments for 

making harbors were composing shelter for the ships and easing the problem of landing 

enough troops and supplies.
79

 There were two main standing issues: first, the unreliable 

weather, and second, the tides. Capturing the port of Cherbourg was not certain in the first 

phase of the campaign and therefore the Allies needed another way to supply the forces. The 

artificial harbors made by the British forces, named Mulberries, became the solutions. 

Assigned commanders in this project were two captains. The first one, Captain Flanigan was 

given the responsibility, in September 1943, to plan the logistics. Flanigan’s staff consisted of 

newly graduated officers, in order to get fresh blood and thought to this innovative 

assignment. This was assumed to be an incredible contrivance and facility for the rear. The 

second captain was the brusque and purposeful Clark who was given the task to command 

Mulberry Force in the theater. The planners thought it important that the commander of the 

implementation part was involved from the beginning, to get the whole picture.
80

 The first 

harbor plans had the ambition to handle 6000 tons of supply and 1250 vehicles every day, but 

to construct a port like that would take seven years. Captain Clark wanted a port like that. He 

was extremely determined and eager to finish the establishment and installation of the ports in 

ten days instead of the 30 that was estimated by the engineers. The order said 14 days.
81

 

To use already established ports was of course highly-valued, but the Allies had counted on 

the Germans destroying the ports before their retreat. According to the German General 

Staff’s advice to Hitler this statement seems to have been correct: “hold the ports and we will 

hold the continent of Europe”
82

. Port-the-Bessin and Courselles were two small fishing 

harbors which were intact after capture and each could handle 1000 tons every day. To 

achieve this two artificial harbors, Mulberries, were constructed: Mulberry B for the British 
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forces in Arromanches and Mulberry A for the Americans in Saint Laurent. It took 45.000 

men eight months to build the ports that supported over a million Allied soldiers.
83

  

Estimate consumption of a mechanized soldier was set to 40 kilograms per day.
84

 By 

multiplying all the units, the sum of 300-400tons per day were required for every divisions. 

For an armored division this amount was about 1200 tons per day.
85

 These digits meant that 

during the first assault wave against the beaches between 8000-12000 tons were needed, but 

the amount increased with 1000-2000tons every day. The differences between vessels are 

huge, both concerning solidity and payload. The landing ships could carry supplies and 

unload immediately ashore on the beaches, while the 2000-tonnage ships could not get closer 

the coastline than a nautical mile.
86

 The number of grand vessels that was required was not 

enormous, but in some way the supplies on them have to be unloaded.  

Although Bolero was running for several months, it was not until April when the calculations 

for fuel, berthing and supply of boatswain became included in the list of required resources 

for a Mulberry.
 87

 A minimum of 150 tugs were required, and for some of them also a crew up 

to 20 persons. The estimated need of personnel for towing and construction was over 2000 

persons, which turned out to be a hard factor though education was lacking. The solution was 

American civilians who signed up for non-combat duty. Among planning and construction 

groups, the crew were certainly limited and strictly forbidden to talk about the work. About 

600 men were involved in the planning and engineering construction, but only a couple of 

them were fully aware of what the result was for. The same concerns the knowledge and 

handling of the Mulberries in the theater, and especially the concept of the “Whales”, since 

only one officer and his crew were trained when they set off for Normandy.
88

  

As declared, it was of great importance to keep the preparation for D-Day secret. And 

especially to keep the enormous naval force invisible while it grew in Portsmouth. On D-1 the 

German air force dropped flares above the assembling area, and the hope of staying 

clandestine disappeared. Some days earlier some announcements on German radio indicated 

that the German forces knew about fleet and preparations, but it was still unclear if this was 
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an attempt for morale propaganda or fact. By that time it was anyway too late to change the 

whole plan, just because of the suspicions that the Mulberries had been observed.
89

  

4.3.2. MANUFACTORING 

In order to comprehend its arrangement, the next paragraphs will explain the used fragments. 

The construction of a Mulberry was an outer floating breakwater (Bombardons), an inner 

fixed breakwater (Blockships and Phoenixes) and floating piers (Whale roadways).  

The inner, fixed breakwater, also called Gooseberries, was made by Phoenix caissons and 

scuttled ships. The purpose of this breakwater was to generate a space for ships to unload to 

smaller ferries and receive shelter. Old vessels were scuttled as an inner barrier integrated 

with sunken Phoenix caissons which had a Bofors, 40 millimeter, anti-aircraft gun (see 

Appendix C - Picture IV). The Phoenix caissons were the breakwaters’ and harbors’ defense 

and contained a depot for munitions.  

”The concrete Phoenix breakwater really stood at the heart of the 

Mulberry plan, which let men for the first time in military history 

dare to chance the weather and invade over an open beach.”
90

 

With the  intention of keeping this valuable target hidden, the around 200 caissons had been 

filled with water and sunken outside the English coast. To get them refloating they were 

pumped out in the evening of June 6 and prepared to be towed over the channel. During this 

period of time it was of immense importance to use the tug resources wisely and therefore old 

ships, which could transport themselves, were a good solution to fill out the gap between the 

Phoenixes. The scuttled warships’ upper levels became centers for administration, first aid, 

repair shops and living quarters. Because of their blocking affect, they were called 

“blockships”, and made in total a 7000 meter barrier. 

While the inner breakwater was stable the outer one was floating. The components were 

bombardons: 60 meter, anchored, cruciform-shaped steel constructions. These were chained 

together and turned out to be a 1600 meter long barrier, which reduced the waves’ strength.  

Vessels that could not unload in the inner circle had the opportunity to take cover near the 

bombardons and transfer the supplies to more suitable vessels, like DUKWs or Rhino-ferries. 
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Except for the Gooseberries that all the beaches had, the two artificial harbors had piers too. 

These were pontoons put together and piled down to the bottom of the sea, but still with the 

ability to follow the tide. These fragments became long “whale roadways” (see Appendix C - 

Picture III) and ended with quays, where for instance, LSTs could unload tanks directly on 

and lorries could drive out to the waiting vessels. One of the roadways could carry 40 tons 

and the other two managed 25 tons as maximum.  

With the above mentioned fragments the Mulberry A had the capacity of unloading seven 

Liberty ships, five large coasters and three medium-sized coasters at once. This meant that the 

harbor had the capacity of unloading 5000 tons and 1400 vehicles every day. Because of the 

delayed production of Phoenixes and after payload tests on Rhino-ferries and DUKWs, the 

harbor’s capacity had to be decreased by 1000 tons.
91

  

4.3.3. BUILD UP 

All the colossal parts were towed over the channel in long convoys. Warships sailed on each 

side to protect from unforeseen offensives.
92

 The first caissons arrived to the right places on 

June 8, thereafter the work of scuttling ships and anchoring bombardment began. Three days 

later the Gooseberries were in position on all beaches. Mines and obstacles on the beaches 

delayed the work with the “Whale roadways”. But on June 17 most parts of the breakwaters 

were finished in the area for the two artificial ports.
93

 The order said that the first “blockships” 

should arrive D+1 and thereafter the force had 14 days to accomplish the build-up
94

, which 

they managed, since the first vehicles were unloaded on the “Whale roadway” D+10
95

.  

Between June 19-22 a severe storm interrupted the work on the harbors and destroyed 

Mulberry A. The Americans had not been as ambitious with the anchoring and breakwaters as 

the British forces, instead they were more interested in getting the harbor complete enough for 

deliverance. Phoenixes, Whales and tugs crashed into each other and sank during the chaotic 

days. Besides materiel losses many hard working sailors and constructors capsized and 

drowned.
96

 The pieces of Mulberry A that could be rescued were sent to Mulberry B as spare 

parts. One month after the storm the whole Mulberry A in Arromanches was in service, even 

the 750 meter long roadway.  
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The Mulberry B in Arromanches had piers for different classes (see Appendix C - Picture V). 

The western one was intended to serve ammunition transport to the mainland. In case of an 

accident and flammability the explosives goods were assigned a pier a little distance away 

from the others. On the eastern flank was there a ”personnel pier”, which handled reservists 

that were landing in the theater and the casualties which had to leave to receive medical aid. 

All the vehicles arrived on this pier, often directly operable, which meant that the troops were 

loaded and the unit could immediately start working when they rolled out of the LST. In the 

middle of the harbor area were two roadways, connected with quays in the end, which 

connected the roadways in to a one-way loop. This system distributed Class I-IV 24 hours per 

day, from circling lorries. They constantly drove to the Mulberry loop, where they were 

loaded, and thereafter out in the theater were they delivered the supplies, and finally back 

again.
97

   

In the middle of August the port of Le Havre was captured and from then on was it possible to 

unload the 7000 tons liberty ships. Because of Cherbourg’s bad condition it had not been 

possible yet. Although the ports were seized, Mulberry A was still in use until Christmas 

1944. It was even strengthened by more Phoenixes in August. The plan was to use the 

artificial ports during the 90-day campaign in Normandy, however, it was used longer than 

that. But when ports in Belgium and the Netherlands were opened, they were much closer to 

the theater, and the Mulberry was closed. Since the war did not end in 1944, another winter 

was going to be a challenge. The beaches inoperability in winter climate had already in the 

planning stage been initiated as a reason to capture ports and roundup as soon as possible.
98

  

In numbers Mulberry A and Omaha beach unloaded 8000tons D+10, and at the end of June, 

after the storm, the amount was 14.000tons every day.
99

 To unload a LST on the beaches 

would probably take 12-14 hours, mostly because of the problem with the tide, but also the 

necessity for a bulldozer to drag the vehicles ashore. This could be compared with the 64 

minutes that was the reality in the Mulberry, and the vehicles were despite that operative the 

second they left the vessel.
100

  

“The construction, in England, of the massive and bulky 

Mulberry elements, their concealment from enemy intelligence, 
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their transportation across the Channel to the beaches, their 

careful placing in position and the way in which those at 

Arromanches withstood the storms, made the artificial ports one 

of the major and essential features of the Normandy landings.”
101

 

The Mulberry A became a central node in Operation Overlords logistical plan and physically 

in the LOCs. The place where supplies and reservists, sadly, were exchanged with casualties. 

A place where the naval responsibility ended and the land-based forces took over. A place 

which showed the capacity of innovativeness and the benefits of surprises in warfare. In total, 

between June 17 until late fall, the harbor delivered 239.000 tons of goods over the piers and 

additionally 290.000 tons by DUKW. 39.000 vehicles and 210.000 troops left the eastern 

pier.
102

 That was what one Mulberry Harbor had the capacity to support. 

 

4.4. Transportation and Depots  

On July 4, 1 million men, 180.000 vehicles and 650.000 tons of supply were deployed in 

France.
103

 The troops were widespread and the supplies had to be allocated and distributed to 

the proper units. This was made by complex LOCs, which basically consisted of 

transportation units and class-divided depots. Because of the divergent equipment among the 

Allied forces the American and British units did not have shared depots. This chapter 

discusses initially different types of depots in the rear and front. Afterwards there is an 

explanation of the transportation ways that made the logistics synchronized. 

4.4.1. DEPOTS 

As mentioned before the depots of the Americans and Anglo-Canadians were separated. 

Despite that, the system over all looked the same, but it was easier to not mix up materials and 

create confusion. The Anglo-Canadian services are described by Benamou as having three 

zones: the Advanced Maintenance Sector, the Army Depot Zone and the Rear Maintenance 

Area. The well-known term is the Rear Maintenance Area, which was the zone for unloading 

the ships, which the Americans named Beach Maintenance Area. Closer to the front there 

were Army Depot Zones with the storage capacity of 10.000-20.000 tons and depots for the 

classes. Every Army Corps had two Advanced Maintenance Sectors with two supply depots 

each and two service companies that belonged to the system. These had one to two Days of 
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Supplies (DOS) of Class I-V, and had to therefore be refilled often from the rear.
104

 Following 

are three examples of depots in Normandy, which served for either the U.S Army or the 

Anglo-Canadian cooperation.  

Once the beachheads were seized, the work for the engineers continued with developing bulk 

installation, repairing railroads and ports, organizing a signal communication system and 

clearing the beaches. Because of having the engineers in the front, the first depots could be set 

up already late on June 6, just beyond the German former defense line. Just to get a feeling of 

the masses that are discussed here is an example from the British depots and what Class I and 

II-supplies they distributed between June 6 and August 31 1944: “1.200 million cigarettes, 35 

million bars of chocolate, 22 million packets of razorblades, 9 million packets of toilet paper 

[and] 5 million bottles of English Bulldog beer…”
105

 

The Americans had depots on Utah and Omaha beaches, with DUKWs and LSTs unloading, 

shuttling and arranging. The American beaches were cleaned up and became from D-Day and 

further on the Beach Maintenance Area (BMA) (see Appendix C - Picture VI, compare vid 

Picture VII), which handled the supplies better than expectations in the blueprint. Straight into 

the land was a wide exit road which the engineers maintained. The depots could be 

established on open fields since the risk of an air attack from the Germans was unlikely, even 

though it happened a couple of times in the beginning of the campaign. Bombardments 

destroyed for example storage of both fuel and explosives on June 7, which led to great losses 

and several casualties.
 106

 
 

The hugest camp of the Royal Army Ordnance Corps was the one in Audrieu, opened D+22, 

which had everything that kept the troop morale high. 4.000 workers took care of its supplies, 

from the beginning just represented by soldiers but later on also French staff and prisoners. 

The 17
th

 Army Ordnance Depot was established for ammunition, and stretched over 100 

kilometers with camouflaged storages on open fields. These depots handled up to 8.000 tons 

of ammunition every day, which were transported further on by 3.000 lorries.
107
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4.4.2. TRANSPORTATION WAYS 

The depots were just an intermediation, before the supplies were transported in one or another 

direction, and distributed to the consumers. D+50 was the estimated period when a working 

road net was fundamental for the campaign. 

”It was at this point, that the communications headquarters, 

called COM-Z […]came into the picture with, at its disposal, a 

park of some 5000 lorries and service vehicles. The 

Transportation Corps made an essential function, consisting of 

the 240 transport companies with 24 hours service every day. 

COM-Z’s role was to establish a liaison between the supply 

depots by ensuring connection pathways, clearing and 

maintaining the roads, then the railways, increasing the capacity 

of the various ports and finally ensuring the movements of 

prisoners of war and civilians.”
108

  

Military polices had to control the traffic, which became a growing problem every week. A 

couple of weeks after the D-Day around 18.000 vehicles could be counted, while at the end of 

July the number was 125.000, and later on in August almost 400.000.
 109

 

The growing traffic problem was not only the amount of vehicles, it also concerned the 

increasing distance between the divisions and the rear. Drivers had to transport supplies up to 

700 kilometers, and the postponement became a pressing problem. General Patton pushed his 

Army against Germany and the British forces had their eyes on the V1-bases - their target. 

General Lee had to make a system for all the transports. It was going to be called Red Ball 

Express and deliver 80% of the supplies on road. 6000 lorries were gathered in late August, 

with the purpose of keeping up the logistical tempo of the advancing armies. The instructions 

for the Red Ball drivers were clear: a 500 kilometer round trip, fixed speed and distance 

between vehicles and regulated pauses, furthermore lagging behind was not tolerated. The 

companies delivered around-the-clock, with tremendous efficiency, but it was still not enough 

to satisfy the front. Not only because of the lack of replenishment, but also because of 

exhausted logisticians and worn-out vehicles.
110
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Except for road based communication lines, the railroad was usable D+41 after being restored 

from the earlier sabotage. It was manned by 4 battalions, 900 locomotives and 100000 

wagons. A huge amount of the locomotives were shipped from America, and became the first 

diesel locomotives in France. Approximately a month after the invasion the first real line was 

opened.  By that time it was possible to transport material between Cherbourg, Lison and 

Carentan.  As the seized territory grew the railway got longer. Concerning the air 

transportation, airborne supplies were mostly a way of delivering goods to the French 

inhabitants, but also to their own forces, especially during the outbreak of the northern tip 

around Cherbourg. Benamou suggests as one of his end notes that the air forces should have 

taken care of the civilians, just to not tie up road based traffic that really was needed for the 

army.
111

 

The last transportation way was by sea, which in all cases was needed to get the goods to the 

Continent. The vessels that were shuttling from England and back were sailing in convoys. 

This meant that everyone waited for the last single ship to get rid of its payload before they all 

returned to Great Britain again. To earn time there was a suggestion of letting the ships sail by 

themselves over the channel. But Admiral Ramsay resisted because of safety reasons, there 

could be attacks along the way and because of keeping the amount of sent signals as low as 

possible.
112

 

As stated before, Cherbourg harbor was essential for expansion of reserves in Normandy and 

for the installation of the fuel system, PLUTO. In the first outline the expected capture of 

Cherbourg was set to D+9 and operational D+11, that delay would sink the plans with two 

weeks.
113

. Still below 50% of the tonnage had arrived D+4. Landing craft and ferries used 

during the landings became the frame in an invented shuttle system. Nets were filled with 

supplies from the vessels at the Gooseberries, they were put in the DUKWs, shuttled to the 

beach and pulled out with a crane. Eleven DUKW-companies unloaded about 1000 tons each 

day.
 114 

The LSTs were being “dried out”, which meant that they went onshore, unloaded and 

thereafter waited for the tide to drag them back into the sea.
 115

Still this was not enough. As a 

consequence of the low capacity of unloading ships the vessels became like warehouses 

outside Normandy’s coast. When Somervell found out that at least 200 ships had anchored in 
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order to wait for some resources to be unloaded, he realized that the organization had to 

change. By this time the lack of ships, both civilian and military, were a huge problem 

already.
116

 

4.4.3. CLASS III 

One of the most difficult to calculate classes was the fifth, fuel, because of the non-constant 

demand. The harder resistance the Allied met, the less fuel was needed because the distance 

of geographical advancement decreased. The fuel consumption was already a problem during 

the pre-planning, and it turned out to be a well-predicted analysis since 500.000-700.000 liters 

were used per day.
 117

 To determine the problem two systems for fueling were innovated; a 

minor one and a major one. The minor system consisted of a 15 cm wide and 2 mile long 

cable laid out in the ocean, where tankers pumped their payload. Onshore the fuel was 

pumped into enormous tanks. This system, in Port-de-Bessin, was operational D+10 and was 

vital during the campaign, especially because of the delayed capture of Cherbourg. As the 

operation went on the system was built out and produced larger quantities to support the 

growing army. In August, 3,6 million liters of fuel had been handed over to the 2 million 

troops and their 500.000 vehicles. The major system; called PLUTO (Pipeline Under The 

Ocean), was the first pipeline ever when it was brought to the port of Cherbourg in the middle 

of August. It consisted of two different pipelines, Hamel and Hais, which stretched from 

England to Cherbourg. Hamel was a drum with a 5,4 centimeter wide and 112 kilometer long 

tube wired around. Six of them where towed and laid out in the channel.
118

 The other way, 

Hais was heavier armored 6 meters-pipes that could be bent. They were rolled upon a drum on 

a special formed vessel (see Appendix C - Picture VII). The two innovations were made by 

different British designers that started their experiment 1942. Even though the Germans had 

observed the huge vessels with drums, they did not strike against any of them.
119

 

Summarizing the handled tonnages in Operation Overlord is difficult to do, but in some way it 

managed to be delivered to the consumers. The logistical network with depots, beaches, 

harbors, railway etcetera became LOCs with the purpose of reaching every unit. The 

deployment and routines for the systems were badly planned before the landings, despite that, 

the logisticians managed to deliver the quantity that was estimated. PLUTO and Red Ball 

Express were examples of systems which made it possible. 
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5. Results and Discussion 

5.1. The sub-question  

 

What logistical maneuvers during Operation Overlord can be referred to reasons for the 

Second World War’s culmination point? 

 

In order to answer the main question the sub-question must be answered first. The following 

paragraphs’ headings are taken directly from Mårtensson’s model. Under each and every 

heading the author will discuss logistical maneuvers from the analysis that is directly 

connected to the factors of culmination. Referring to chapter 2.3 Model, all the bold marked 

factors in Mårtensson’s model will be discussed.  

 

5.1.1. PHYSICAL ABILITY 

 

Factors that strengthen your side’s forces 

and delay culmination  

Factors that accelerate the speed of reaching 

your side’s culminating point  

 Ensure own reserves and reinforcements 

 Protect own forces and installations 

 Plan and transact time for recovery 

 Lack of intelligence 

 The reinforcement of troops in the operational 

area is larger than the import of logistical 

resources 

 

The author’s opinion is that to “ensure own reserves and reinforcements” are the main tasks 

for a logistician, and also one of the physical factors that are analyzed. The literature project 

plenty of decisions and actions that can be designated to the fact. The number of men was not 

a major problem, since around two million troops had been gathered in England. The more 

serious problem was the way to transport them and ensure delivery of supplies. Methods of 

solving that problem were several, but as can be read in chapter 4.2, Operation Overlord, the 

Mulberry Harbours made a huge difference. In the initial planning phase a successful analysis 

of the needs resulted in the concept of constructing artificial harbors. That would ensure the 

delivery even though already established ports were out of order. In chapter 3.1, The theory of 

Culmination, Vego emphasizes the importance for planners to think of frictions that may lead 

to their own side’s culmination. Understanding of that functional ports were nodes and vital 

for the operation to take place, was, according to the author, exactly an analysis like that. 

BMAs, other depots and the emergency supply systems with space for extra tonnage on the 

vessels are examples in the LOCs that ensure distribution of replenishment.  
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The support of fuel was predicted to be complicated; the solution became PLUTO, which 

served the campaign in a good way for a long time. The decreasing efficiency occurred when 

the operational area expanded too much for the system, and ports had to be opened to receive 

tankers.   

“Protection of own installations” is by nature important during a war where the enemy has the 

same vision as you – to defeat you. A high-value target for the Germans would be the 

Mulberry harbors. Because of the distance from the artificial harbors to the front the threat 

was mainly aircraft. To resolve the self-protection all the Phoenix-caissons were equipped 

with Bofors anti-aircraft guns. This meant 200 manned guns protecting the logistical 

installation while the vessels were unloaded and supplies delivered.  

The determinedness of having convoys for the vessels that were shuttling between England 

and Normandy was partly a question of safety. The risk of an attack against a lone ship was 

too risky, which made the circumstances more complicated though all vessels had to wait for 

each to be escorted over the channel. The analysis does not present a similar way of protecting 

the land-based forces. 

Another way of seeing the protection of own forces and installation are all the clandestine 

actions during the mobilization phase. Not even the soldiers were aware of the plan until the 

last week of May, just in order to eliminate the risk of gossip that gives intelligence to the 

enemy. The sinking of Phoenixes around England was another safety precaution with the 

same purpose as mentioned above. Instead the attention was dragged towards the “ghost” 

division.  

The underestimated struggle with the hedgerows is a typical example of how the “lack of 

intelligence” postponed achievements. The defending Germans had advantage in the terrain, 

by using the cover it offered. By using holiday pictures (for instance Appendix C - Picture 

VII) of the beaches the Allied forces could plan the landings and thereafter the break out 

through discovered exits. The struggle both for combat units and logisticians among the 

hedgerows would maybe not have been so hard if the same energy of collecting intelligence 

had been done with the inland landscape. 

To the Allies advantage the German reconnaissance for the mobilization in England could 

subsequently be referred to misjudgment. The build-up of the armada and the Mulberries were 

difficult to hide, but by the “ghost” division and disciplined security classification, the 
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Germans’ intelligence was not enough to fully prepare them for the offensive. 

Announcements on the German radio declared that they had some intelligence though.  

Furthermore, “Direct losses that are affecting the enemy’s troops and equipment” is a factor 

which the author initially chose to not mark. Subsequently has the opinion shifted since the 

factor is logistically relevant in perspective of assaults against soft targets alternative the rear, 

instead of clashes in the front with combat units. The sabotage against the French railway 

system may be seen as such an example. The cuts were directly affecting the Germans’ LOCs, 

and they had therefore problems mobilizing in the landing areas. The author would also like 

to connect this situation with the Germans’ morale, who because of the relatively simple 

sabotages, did not have the possibility to support own colleagues in the front. 

5.1.2. MORAL ABILITY 

 

Factors that strengthen your side’s forces 

and delay culmination  

Factors that accelerate the speed of reaching 

your side’s culminating point  

  Human factors. Too positive or negative belief 

in own capacity   

 

The author can find four logistical problems because of aspects of morale that can be counted 

as factors of reaching the culmination faster. The cause is actually the human who is 

overestimating or underestimating the own capacity.  

In the outline of Overlord it was said that Caen was supposed to be captured D-Day and 

Cherbourg D+9. These two objects are nodes in the plan, especially Cherbourg with its port. 

To be able to capture huge cities like that the gravity has to be in that direction. Vego says 

that one reason of operational culmination is when the goal is several objects in different 

directions. This is splitting up the front instead of taking advantage of a concentrated force 

against one direction. Montgomery wanted a wide front, but this early in the operation the 

logistics did not have the capacity to follow up and strengthen the seizing of Cherbourg. The 

description of Captain Clark, the commander of the Mulberry project, is truly a definition of a 

believer who thought that the operational logistics, and especially the harbor, were of great 

relevance for the outcome. Although engineers told him that his will of settling the harbor in 

two weeks was impossible, he still believed in the force capacity to speed up the building. At 

the time when the piers were done, they were seen as a miracle, even though the workers were 

exhausted.  
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5.1.3. TIME 

 

Factors that strengthen your side’s forces 

and delay culmination  

Factors that accelerate the speed of reaching 

your side’s culminating point  

 Schedule operational pauses 

 High operational tempo 

 Operations with sequences 

 Synchronized logistics 

 Consumption is higher than resources in the 

logistical echelon 

 Goals that do not respect or cope with time, 

space and available forces 

 

Amphibious assaults in this quantity had never been carried out. Nor had the newly mass-

produced Landing Craft been used frequently and the lack of experience of how to utilize 

them were huge. For such a meaningful operation it was elementary that the absence of 

tactical training in amphibious environment was not an interruption in the flow and tempo. 

Therefore the training centers, in the camps around England, were set up to improve the 

troops’ skills. A decrease of possible errors during the landings was accurate to keep up a 

“high operational tempo”, and not retard the following wave with essential logistical support. 

Because the landings were predicted to require both human lives and materials logistics was a 

priority early in the operation. Besides that the continuing advancement inland required other 

vehicles, more ammunition and basic supplies like rations.  

At operational level the Americans and Anglo-Canadians comprehended that a joint logistical 

chain during the landings would not benefit their advancement in Normandy. So instead of 

trying to “synchronize the logistical systems” they agreed to divide areas of responsibility. 

Further on in the operation you can see examples of shared systems for transportation, like the 

Red Ball Express or the exclusive Mulberry harbor. These were both consequences of 

unexpected frictions from weather and terrain. To create sustainable LOCs all three of the 

services cooperated, which was fundamental for the supplies to be transported over the 

Channel, on the mainland road- alternative rail-based or by air. Benamou says the same as a 

reason of the success in Normandy.  

“Land, air and sea, those were the three arms that led to victory 

in Normandy after the collapse of the Atlantic Wall. Land-air-sea 

were also the three vectors of the Allied Forces’ logistics in the 

liberation of western Europe.”
120
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The last paragraph in chapter 4.3 Transportation and Depots, concerns Class III, where it is 

explained as hard to calculate. Both fuel and ammunition are totally dependent on the 

intensity of the ongoing activity. If the army advanced without much trouble, the fuel 

consumption would be high while the ammunition request would decrease. The opposite 

happened when the battle became more stationary. With input measurements like these was it 

hard to calculate the needed quantity one day, one week or one month before. Therefore “the 

consumption [was sometimes] higher than the resources in the logistical echelon”. It is 

always important to count in some reserves in the total payload, since it most often turns out 

that something is broken, the unit is larger than expected or the amount is misjudged in some 

other way. To prevent that reserves are the key. In the case with Overlord the storm on June 

19 destroyed both harbors and goods. The restoration of the material and catching up the 

outline plan took a long time. In the initial phase a disturbance in the plan is even worse, like 

in this case, though there are no reserves at all for replacing. 

The author would like to connect a physical factor to the situation mentioned above. It is the 

fact when “the reinforcement of troops in the operational area is huger than the import of 

logistical resources”. The author indicates that too high consumption or too many troops in 

the area for the logistical systems functionality have the symptoms of aforementioned factor. 

A reference would be Kress’s diagram of Envelop of Operational Effectiveness chapter 3.1. 

The factor called “Goals that do not respect or cope with the time, the space and the available 

forces” is seen by the author as interesting and a little bit hard to define, since the definitions 

of goal can vary. Goals that are set in a planning stage might later on not be applicable to the 

real scene. What then is important for commanders at all levels is the understanding of the 

higher command’s end state, in order to be able to work towards the same goals. But 

sometimes commanders create goals that do not cope with the given situation, an example 

would be Captain Clark’s will to finish the Mulberry Harbour in a much shorter time than 

estimated. He managed to do it but at the cost of exhausted troops. The same concerns the 

Transportation Corps that worked around-the-clock to distribute the resources. Benamou 

suggests in his end notes of “10 Million Tons for Victory”: had the air force taken care of the 

humanitarian distribution of supplies, the Transportation Corps could have been offered more 

lorries.
121

 Reasoning like that would, for example make Patton not have the same trouble with 

the fuel deficiency.  
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5.1.4. SPACE 

 

Factors that strengthen your side’s forces 

and delay culmination  

Factors that accelerate the speed of reaching 

your side’s culminating point  

  Terrain and distance for supplies and 

reinforcements 

 The area of operation expand faster than the 

borders in ”Envelop of Operational 

Effectiveness”  

 

The Transportation Corps’ round-the-clock work was well-structured, but strenuous for the 

drivers. The Red Ball Express should certainly be seen as an aspect of the success, 

nevertheless the distance was a little too long or the amount of lorries too low for the system 

to be fully effective. In comparison to the ports, the road-based transport system was not 

announced as detailed as the landings in the outline plan. The Mulberries were set to be used 

until the operational area expanded too much and other permanent ports were captured. The 

distance was mostly the problem, but terrain that also is mentioned as a factor of the space 

aspect, is also interesting. An example of that would be the discussed hedgerow-problematic. 

An innovation that both overcame “the terrain and distance for replenishments” problem was 

the PLUTO system, whose maritime solution made it possible to transport the fuel from far 

away without tankers.   

The last listed factor in Mårtensson’s model is that “The area of operation is expanding faster 

than the borders in Envelop of Operational Effectiveness”. What the author would define as 

the most confirmed situation of that is the Third Army’s advancement, with Patton’s 

determinedness pushing them forward without logistical support. The operational area 

expanded through Bretagne, thereafter to Paris and further on against Germany, even though 

the logistics did not catch up. When the problem was really critical the convoy system Red 

Ball Express was set up and saved the situation for the moment. But the way of ignoring the 

lack of logistics would otherwise probably have been Patton’s fall, and perhaps also given a 

long-term effect on the war. This is what Vego explains with the operational culmination’s 

possible effects on the further campaign. Another not so confirmed example of imaginable 

overextension would be Montgomery’s decision to have a wide instead of concentrated front. 

The author sees the advantage of establishing a beachhead somewhere in the front. Moreover, 

the disadvantage would be the further expansion, since the units are spread like a fan and the 

not yet settled logistics have to serve objects in different directions.  
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There are a couple of factors in the model that the author did not find any associated data to. 

They all represent the method of dividing the operation in phases. As mentioned in chapter 

2.4 Empirical materials Overlord was sequenced in two phases during 90 days. The time 

factor of “sequencing operations” may be referred to this part in the outline. But by studying 

the literature is it hard to find a clear line, period or point when the first phase is reached. Is it 

when the goals are achieved and objects seized? Or is it the time that is limiting the first 

phase?  

Under the aspect of physical ability one factor is to “plan and transact time for recovery”, 

which the author would like to discuss together with the time factor of “scheduling 

operational pauses”. The analysis of some literature confirms that the storage of reserves in 

the operational area acted in accordance to the outline. Nevertheless, Beevor exemplifies 

exhausted soldiers and never-ending duties, which makes the author believe that 

replenishments were sent to the front, but rather to fill out the vacancies than to replace the 

committees. Accordingly, the held resources were pushed forward instead of letting the forces 

sequentially recover in the rear.  

Mårtensson has chosen to not list any space factor that strengthen own forces and delay 

culmination. The reason of his conclusion is uncertain, but it could be that the analyzed data 

did not include any suggestions for the aspect. After using Mårtensson’s model, when 

analyzing Overlord, the author has a proposition to add a factor. The amount of goods during 

Overlord was enormous, and to handle it all facilities of different types were required. 

Examples in the analysis would be the ports, all the area on the beaches and depots. To find 

out if these resources are available in the theater can be seen as an intelligence question, and 

therefore be concluded in the physical aspect’s “lack of intelligence”-factor. The author would 

like to argue against this and create a factor called “Planned network for handling areas and 

transportation ways (LOCs)”, which is necessary, for instance, for logistics, but also for 

deployment of other branches. The terrain has a huge impact on the concrete arrangement. 

What also would be included in the point is to think of a plan for the LOCs, furthermore the 

Points of Debarkation and Points of Embarkation (POD, POE), which are the nodes in the 

logistical system. For instance, Cherbourg is, as discussed, a fundamental node during 

Overlord. As emphasized in the analysis only the logistics for the first landings were really 

planned, the rest of the campaign had to be tactically commanded on the scene, even though 

there had been years of preparation. 
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5.1.5. SUMMARY 

By summarizing the investigated parts – Planning and Mobilization, Mulberry Harbour and 

Transportation and Depots - the author believes that it is possible to point out several 

maneuvers at an operational level that definitely can be considered reasons for the 

culmination point of the Second World War. The first maneuvers would be to bring own 

systems to ensure deliverance in an operational area were the facilities’ condition are not 

trustworthy. The innovations would be harbors and a fuel system. The artificial harbors, 

Mulberries, ensured the unloading of vessels when no other port was available for the Allies 

in Normandy. The second revolutionary innovation was PLUTO, which made sure that fuel 

was delivered to the area. The following maneuvers were not planned in the same way as 

Mulberries and PLUTO, but the logistical network of LOCs and the Red Ball Express, made a 

huge benefit for the advancement in France. Finally would the author like to mention the 

initial raids against roads and railways, made by French, which prevented the Germans 

mobilizing in Normandy. 

5.2. The main question  
 

How does logistics affect the culminating point in warfare? 
 

By identifying logistical maneuvers in an operation like Overlord it is possible to validate the 

impact of logistics on the culminating point. The validation is, though, the author’s objective 

interpretation analyzing the results of the factors in Mårtensson’s model. The author has, as 

described in chapter 2.3 Model, chosen to separate the factors if they are relevant to logistics 

or not. In total there are 21 listed factors, 14 of them, the author believes, are connected to 

logistics and they are therefore analyzed above. By studying the literature listed in chapter 6 

References, the author has manage to find situation during Overlord at an operational level 

that copes with 11 of Mårtensson’s 14 factors. The ones that will not be involved in the results 

are the factor about a sequenced operation with planned recovery and operational pauses, 

since the author did not manage to find data that matched those statements closely enough. 

Besides Mårtensson’s factors the author would like to add one for the space aspect: “Planned 

network for handling areas and transportation ways (LOCs)”. Otherwise, the advancement 

will be delayed as a result of non-existing sustainable logistical chains.  

If it would be possible to answer the main question quantitatively would it be possible to say 

that over 2/3 of the mentioned factors of culmination may be referred to logistics, and at least 

50% of the total factors are applicable to the case of Overlord. But war is more complex than 
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figures and therefore the author has done a qualitative research on a hermeneutical basis. The 

question is set to “How does logistics affect the culminating point in warfare?”,  

Jomini said that logistics is “the practical art of moving armies”, which despite of the 

concrete meaning of transportation, also can be associated with the sustainable support that 

keeps the army advancing. The sustainability shall be in time and space with the phases of 

creating an infrastructure, deploy and employ the LOCs, in order to strengthen own forces and 

prevent the appearance of culmination. The strengthen can be made by involving a logistician 

in the initial planning, to estimate required and available resources, making a realistic timeline 

and synchronize the units to one moveable and operable force. The outcome shall prevent 

overextension because of the borders in the “Envelop of Operational Effectiveness”, and 

because of that also disable to wear out troops and reserves. To manage with this logistical 

ideal the commander of the operation needs intelligence about the terrain and threat. When all 

the fact is collected it is possible for the commander to see the limits of his operational 

transaction and set the goals. The opposite of this would be to first plan the transaction after 

the chosen goal, while the logistics has to adapted the fact and do the best of the situation.  

The empiric deals with an operation. Vego states that the operational culmination can occur 

once or a couple of times during a campaign, and will implicate on the next operation. 

Meanwhile, at a strategic level the culminating point is most often the end of the war. 

Sometimes, the operational culmination has such a huge impact that it results in the strategic 

culmination. In the case with operation Overlord it is not possible to say that the operation 

ended the Second World War. But, the invasion in Normandy was surprisingly and the 

German troops in France were wearied out, which made a huge effort on the next operations 

and after a half year Hitler‘s imperium was defeated. The purpose is to reach the object before 

own culmination. The Allied managed with that, since the goal for the 90-day campaign was 

to “secure a lodgment area on the Continent from which further offensives can be developed”. 
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6. Conclusions 

The purpose of the thesis was to improve the importance of logistics and that it can be directly 

referred as reason to the culminating point. Mårtensson’s model points out a lot of factors that 

concern the culmination’s appearance, but as the author has discussed are there more or other 

factors that also would suit in the model. With the exemplification of Overlord it is clear that 

logistical maneuvers had a significant impact on the outcome of the operation. However, it is 

still hard to define logistics as The reason of culmination in the operations complexity. This 

was “just” an operation, what about the culmination of a war? Or even, what about defining 

the logistics impact in one of nowadays low-intense conflicts, where it already is difficult to 

point out the culminating point? 

What the author sees is that planned logistics and logistical resources are advantages on the 

scene in order to support the combat units’ advancement. In the Remerciment the author 

highlights the importance of exploiting experiences. By studying Operation Overlord the 

author has compiled experiences that hopefully were lessons-learned to the next operation. 

1. Early logistical planning, in order to set the limits after the found intelligence and 

available resources. Thereafter, set the goals. 

2. Identify nodes and let initial objects be the future PODs. Create preliminary LOCs. 

3. Create reserve- and emergency plans. 

4. Concentrate forces initially, with the purpose of letting the logistical units establish and 

catch up before spreading in different directions. (“Concentrate forces at a critical point 

to gain surprise, shock and momentum”
 122

). 

5. Try to calculate the balance in consumption. No attempts to shortcut through the diagram 

for “Envelop of Operational Effectiveness” (see Figure 3).  
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7.1. Suggestions for further research  

The author has three suggestions for further research.  

The gigantic preparation before Operation Overlord is of natural reason not always doable in 

operational planning, because of the time factor. But, by the well-planned operation and a 

complex transaction the Allied forces must have a lot of experiences and lessons-learnt. Is it 

possible to see how these lessons-learned are used in the further war? And in other conflict 

areas in that period of time until present? Do we take advantage of our experiences the next 

time the situation occurs? For a further research on this topic the author suggests to read 

‘Learning from past defence logistics experience: is what is past prologue?’ by Moore, 

Bradford and Antill
123

. 

A lookalike research would be to continue to study the Second World War, and the European 

theater. “Battle for Western Europe, Fall 1944: An operational assessment” by Adams
124

, 

discusses the operations after Overlord and how the war finally culminated. The author sees 

this as an analysis of a strategic culminating point, but the systematizing of the book looks 

like this thesis. The research could examine the strategic culminations impact on the political 

relations, between the world’s nations, after the war.  

Finally, the conventional two-front-war is nowadays not as common as low-intense irregular 

conflicts. Training and doctrines are being modernized in order to suit the new tasks, which, 

for instance, send troops across the world to deal with peacekeeping missions. The conflicts 

are often prolonged and complicated, with several involved nations, organizations or irregular 

groups. Because of this construction of the conflict the participants have different goals and 

end states. Is it then possible to define a culminating point? Can you analyze the appearance 

of culmination with the same factors as during a conventional war? What would the 

differences between an operational or strategic culmination during the Second World War and 

now be? 
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 Moore, Bradford and Antill, 2000. 
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Adams, John. Battle for Western Europe, Fall 1944: An operational assessment [Online text] (Bloomington: 

Indiana University Press, 2010) in EBSCO Host, accessed 2013-04-30. 
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7.2. Reflection 

The Swedish Lieutenant Colonel Pappila, teacher at the Swedish National Defence College, 

wrote the article “The term culmination – from Clausewitz to modern doctrine” (in Swedish 

“Begreppet culmination – från Clausewitz till modern doktrin”), which discusses the different 

perspectives of Culmination, likewise Vego does in the used article ‘Operational overreach 

and the Culmination Point’. At one point, Pappila mentions the logistics impact on the 

culmination point, moreover, he complains about the common belief that exaggerates the 

logistics.
 125

 He debates about the complexity of culmination, where the involved factors are 

caused by diverse reasons, which also can be seen in Mårtensson’s model among the factors 

that has not been analyzed in this thesis. With this declared, the author likes to clarify that this 

thesis only has been analyzing the logistics, not in order to exaggerate its necessity but to 

show its importance of being involved through all the phases in warfare. Finally, the author 

likes to quote Pappila’s expressions about the culmination’s complexity. 

“In our understanding of culmination is it important to show that 

culmination is not a fixed point in time or space, it is a dynamical 

point of balance between the opponents in the operation or war. 

It is hard to measure or predict exactly, because the best teacher 

for an officer is practical experience and war is hard to 

transform to mathematics. [Therefore,] it requires an 

experienced commander to be able to make important judgments 

that shall catch the moment in this point of balance when 

someone of the opponents in the conflict culminates and out of 

that decide to act.”
126

 

 

To approve the model and the answers’ validity the author likes to compare the conclusions 

with Cecilia Jessen’s results in her analysis of the North African campaign 1941-42.  Her 

method and chosen operation is comparable to the analysis of Operation Overlord, whereas 

the execution, forces, time and goals are relatively alike. The author has not read her 

conclusions until after the own analysis and results were written, in order to maintain a level 

of objectivity. The conclusions of her thesis are proposing changes of already emphasized 
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Pappila, Ove. ’Begreppet kulmination’, [Web document]  (2011), <http://archive-se.com/page/87923/2012-

07-08/http://www.kkrva.se/wp-content/uploads/Artiklar/113/kkrvaht_3_2011_6.pdf>, accessed 2013-04-15, 
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factors and additions of new ones. Furthermore, a Conceptual aspect is added. Her argument 

of developing the model with this aspect is the need of a synchronized base to proceed from, 

especially when operations are multinational. This thought does complement the result of this 

thesis too, since a continuous problem for the Allies’ advancement was their separated 

systems. Jessen suggests that a factor called “determining doctrines and manuals” shall 

supplement the obscurity. Like the combined command, a combined doctrine might have been 

a helpful tool for the multinational operation Overlord. Despite the Conceptual aspect, Jessen 

adds, for instance, the logistical factors: “quicker regeneration of combat power than the 

opponent”, “the possibility to replace consumed resources depending on terrain and 

distance” and “the operational bounds increases as a cause of deliverance of logistical 

resources or decreases the operational area”.
127

The author has seen all of these as problems 

for the logistics during Overlord. To exemplify the latter, Patton’s rapid advancement that 

almost led to a logistical overextension might have been counteracted by decreasing the 

operational area until the logistics could catch up with the front line. In summary, Jessen saw 

Mårtensson’s model as a suitable way to analyze Culmination, however she would like to add 

a couple of factors to get a more accurate result. Furthermore, she denotes that similar 

analyses should be done to approve her results, and perhaps in the perspective of another 

service, era or warfare level.  

While writing this thesis the author has obtained new experiences, such as achieving a greater 

understanding of the Second World War, as well as, methodology approaches for scientific 

research and improved her English. In addition to experiences concerning the work, the author 

has also learnt a lot about the French military system, improved language skills and has been 

able to get to know a new culture. Furthermore, the author has got the opportunity to meet 

many new colleagues and friends thanks to the ERASMUS-exchange. 
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Appendix A – Terminology 

LOC Lines of Communication 
Route that is connecting front units with rear in logistical manners. 

DOS Days of Supplies 
The numbers of days the stored supplies are calculated to last. Common for troops to carry 

1-3DOS, company level   

DUKW Six-wheeled amphibious vehicle.  
Capacity of 2,5 tons or 12 troops. 

LST Landing Craft, Landing ship Tank 

COSSAC Chief of Staff to the Supreme Allied Commander.  
British Lieutenant General Frederick Morgan, who originally planned Operation Overlord. 

SOS Services of Supplies. 
1. Later on Army Service Forces 1943. Reorganized the Army and War Department.  

2. Established 1942 for ETOUSA. Logistical planning for Overlord by General Lee as 

commander. After D-Day, renamed to COM-Z. 

ETOUSA European Theater of Operations United States Army.  
The U.S. Army’s formation for the operations in Europe 1942-45. Commanded by Dwight 

Eisenhower 1943-45. 

SHAEF Surpreme Headquarters Allied Expeditionary Force.  
Commanding Allied forces in North Western Europe from December 1943. Commanded by 

Dwight Eisenhower.  

Allied 

forces 

Alliance that opposed the German power.  
Consisted in 1939 of France, Poland and United Kingdom, thereafter expanded by new 

members worldwide. United States of America, Great Britain and Canada were the Allied 

countries that were most involved in Operation Overlord.  

COM-Z Communication Zone. 
Stage zone, dealing with everything that is not combat. Area where reinforcements and 

supplies passed through. 

POE Point of Embarkation. 
Where transportation starts/departures. A(POE) for Airport, S(POE) for port. 

POD Point of Debarkation 
Where transportation ends/arrives. A(POD) for Airport, S(POD) for port. 

POL Petroleum, Oil, Lubricants. 
Collective name for Class III. Including for example compressed gases, chemical products 

and liquids. 

FUSA First United States Army. 
First Army, led by Bradley in Europe October 1943-May 1945. Invaded Normandy  

D-Day through Utah  and Omaha. 

BMA Beach Maintenance Area  
American area on beaches with handled with arriving and departing supplies and 

reinforcements. Called Rear Maintenance Area by British forces.  
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Appendix B – Commanders 
 

President  

Franklin. Roosevelt 

United States of America  

Prime Minister  

Winston Churchill 

Great Britain  

General  

Charles de Gaulle 

Commander France Libre, 1940-44. (Fr) 

General 

Brehon Somervell 

Commander Army Service Force (US) 

Lieutenant General 

Frederick Morgan 

Commander COSSAC (GB) 

General of the Army 

Dwight Eisenhower 

Supreme Allied Commander, ETOUSA/SHAEF (US) 

General  

John Lee 

Commander SOS (US) 

Field Marshal Sir 

Bernard Montgomery 

Ground Forces Commanders, 21st Army Group (GB) 

Lieutenant General 

Omar Bradley 

Ground Forces Commanders, 12th Army Group (US) 

(FUSA) 

General 

George Patton 

Ground Forces Commanders, Third U.S. Army  (US) 

Air Marshal Sir  

Trafford Leigh-Mallory 

Air Forces Commander (GB) 

Admiral Sir  

Bertram Ramsay  

Naval Forces Commander (GB) 

Captain  

Flanigan 

Planned construction and logistics for Mulberries (GB) 

Captain  

Clark 

Commanded deployment/employment of Mulberries 

(GB) 

Adolf  

Hitler 

Führer of Germany 1937-1945. (De) 

Field Marshal  

Erwin Rommel 

Commander 7
th

 Panzer Division (De) 
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Appendix C – Pictures 
 

 
Picture I – LST 

 

 
Picture II –DUKW 

 

  
Picture III – WHALE ROADWAY 

 

 
Picture IV –PHOENIX with BOFORS 

 

 
Picture V – MULBERRY HARBOUR 
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Picture VI –BMA 

 

 
Picture VII – OMAHA BEACH 2013 

 

 
Picture VIII – PLUTO 

 

 



         

    

Appendix D – Maps 
 

 

Map A – Mobilization Areas and Allied Assault Route 

 

Map B – Overlord Plan and the Beaches 
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Map C – Planned advancement by the Allies 

 

Map D – German versus Allied areas 
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Map E – Invasion of Europe 1944-45 
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Appendix E - Interview 

 

RESPONDENT Eric Leplanquais, guide at Musée du Débarquement in Arromanches  

INTERVIEWER Cd Carolin Fritzon 

DATE 2013-04-03 

TOPICS Logistics D-Day, Arromanches, Mulberries, PLUTO 

 

 

QUESTIONS 

1. Do you see the offensive campaign in Normandy as a direct effect on the culmination 

of WWII? 

2. If so, are the logistical maneuvers one of the main reasons to this culmination? 

3. In what ways? What logistical solutions ere specific before, during and after Overlord? 

At tactical, operational and strategic level? 

4. Would you like to tell me about… 

 Mulberry Harbours 

 Depots and distribution 

 Medical system 

 Reservists 

5. In what ways had the Allied’s logistics developed since WWI?  

6. Are there any specific approaches that the Germans used to… 

 Achieve sustainable defense logistics? 

 Act against the Allied’s rear? 

7. Do you have any literature to suggest for my further research? 

 

ANSWERS 

The answers are summarized notes from and to the correspondent. 

 

 In total did the Mulberry Harbour’s piers handle 239.000 tons, and the DUKWs in 

Arromanches 290.000 tons. 

 The E-pier received 39.000 vehicles, 210.000 soldiers 

 In was expected that Caen would be able to take care of 18.000 tons/day, the average 

became 6765 tons/day 

 Mulberry Harbour active D+12 until 19 November 1944 

 Western pier ammunition, Eastern soldiers, vehicles, hospital ships, prisoners, LST 

 Beckett innovated the floating roadways 

 Bofors on Phoenixes, 40mm, 2rounds/s. 55 feet wide, 60 feet high 

 Convoy with parts to artificial harbours, defended by 3 warships 

 55 feet difference because of tide 
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 Caen was destroyed to 80% 

 Fuel: Minor system with fuel tanks, Major system Pipeline Under the Ocean. Ile of 

White to Cherbourg, from late August 

 Was 1/3 to Cherbourg 10 June. Captured 27 June, 27 July 15.000tons/d 

 Places: Bayeux Musée de la Bataille, Vierville, Heimdal in Bayeux 

 

Appendix F - Trip Report Normandy 
 

The author visited Normandy 2013-04-02 – 2013-04-05, with the purpose to visualize what 

had been read about the Normandy Landings. It was a road trip, which started from Bayeux 

on daily basis. Before the departure, the author had listed museums, villages and places of 

interest. All of them, except for Le Havre, were visited during the journey.  

 The table shows the visited places that concerned the thesis. The author’s notes are included 

as reconnaissance questions for the trip. Moreover Mont Saint-Michel and the cider route in 

Cambremer were cultural tourist attractions included in the study visit. 

 

Arromanches Musée du Débarquement, Mulberry B, Interview Mr Leplanquais 

Bayeux  

Caen Mémorial de Caen, expedition of World Wars 

Cherbourg Size and possibilities with the port? Remained parts from PLUTO? 

Colleville-Sur-Mer American Cemetery, compare to German. 

Omaha Beach Visualize Landings and Maintenance area. Advantages and disadvantages with 

terrain. 

Ouistréham Port, size ? 

Point du Hoc Cliff, terrain observation. Artillery 

Saint-Lô Compare to outline for advancement. Space and time. 

Saint-Mère Église Airborne assault, paratrooper in clock-tower 

Villers Bocage Hedgerows, Tiger tank 

 

 


