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FOREWORD TO THE 2021 EDITION
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I share a common view with retired Marine Corps General James N. Mattis
in opining that if you want to learn something new, read an old book. In his
recent memoir, Call Sign Chaos: Learning to Lead, Mattis bluntly asserts that “if
you haven’t read hundreds of books, you are functionally illiterate, and you
will be incompetent, because your personal experiences alone aren’t broad
enough to sustain you.”?

More specifically, in a note to a colleague, Mattis reflected, “Thanks to
my reading, I have never been caught flat-footed by any situation, never at a
loss for how any problem has been addressed (successfully or unsuccessful-
ly) before. It doesn’t give me all the answers, but it lights what is often a dark
path ahead. . .. Ultimately, a real understanding of history means that we face
NOTHING new under the sun.”?

Therefore, my hat is off to Marine Corps University Press for its decision
to reprint the book Oil & War: How the Deadly Struggle for Fuel in World War 11
Meant Victory or Defeat, written by Robert Goralski and Russell W. Freeburg.

The late NBC News correspondent Robert Goralski saw service with the
U.S. Navy in the Pacific during World War II. He later covered the Korean and
Vietnam conflicts as a journalist. He is the author of World War II Almanac,
1931-1945 and wrote and lectured on military affairs and energy. He died in
1988 in McLean, Virginia.

Russell W. Freeburg served in the European theater of World War II with
the U.S. Army. He fought with the 8th Armored Division in the Ardennes,

!Jim Mattis and Bing West, Call Sign Chaos: Learning to Lead (New York: Random House,
2019), 237.

2 Geoffrey Ingersoll, “General James ‘Mad Dog’ Mattis Email about Being ‘Too Busy to
Read’ Is a Must-Read,” Business Insider, 9 May 2013, emphasis in original.
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Rhineland, and Central Europe campaigns. After the war, he became a jour-
nalist and was the Washington, DC, bureau chief and managing editor of the
Chicago Tribune.

This book is extremely well-researched and written in a style that ap-
peals to historians, researchers, and warfighters alike. It begins with interwar
Germany’s evolutionary recovery from a near-failed state with a disastrous
economy and massive inflation to a nation determined to punish the Western
powers that exacted significant war reparations and placed severe restrictions
on Germany’s economic resurgence and remilitarization after World War 1.
Adolf Hitler and his Nazi regime focused on expanding Germany’s span of
control in Eastern Europe before moving against France, the United Kingdom,
North Africa, and finally the Soviet Union.

Throughout these campaigns, leaders of the German General Staff and the
military-industrial complex knew that they could not accomplish all of Hitler’s
objectives for the rest of Europe without significantly greater reserves of fuel.
As the Third Reich rearmed, German innovation was applied to the develop-
ment of synthetic fuels extracted at first from lignite (coal). This new ability to
produce fuel was absolutely necessary, but it remained insufficient to meet all
of Germany’s energy needs.

In fact, when Hitler engineered the bloodless Anschluss (annexation)
of Austria, his home state, the renowned German tank commander Heinz
Guderian, in an intended show of force to the newly repatriated citizens of
the fatherland, ran out of gas on his way to Vienna. In today’s Joint parlance,
Anschluss is what we would call a “permissive” environment, as Hitler and his
armies were essentially “invited” into Austria. This made running out of gas on
the way there a massive wakeup call to the German General Staff rather than
a threat to forces on the ground. As the book proceeds, it becomes increasingly
evident that the victor of the war in Europe was going to be the side with the
most robust sustainment capability.

Herein lies the true value in reprinting Oil & War. To illustrate, let us ex-
amine a few real-world examples that have parallels to the situation in Europe
during World War II. T had the privilege of commanding the North Atlantic
Treaty Organization’s (NATO) Exercise Trident Juncture as commander, Allied
Joint Forces Command, Naples, Italy, in the fall of 2018. This was the largest
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undertaking of the NATO alliance since the end of the Cold War. Planning oc-
curred during the 18 months prior to the exercise. The location for this oper-
ation was north of the Arctic Circle in the maritime, air, and land domains of
the country of Norway. The timeframe was October—November 2018. This was
done with malice aforethought to stress the force. The climate was cold, wet,
and icy and presented significant and unique challenges to the maneuver forc-
es involved. NATO’s task was to return Norway’s sovereignty to status quo
after being attacked by a fictitious adversary that everyone understood to be
the Russian Federation.

Article 5 of the North Atlantic Treaty of 1949, also known as the Washington
Treaty, specifies:

The Parties agree that an armed attack against one or more of them in

Europe or North America shall be considered an attack against them all

and consequently they agree that, if such an armed attack occurs, each

of them, in exercise of the right of individual or collective self-defence

recognised by Article 51 of the Charter of the United Nations, will as-

sist the Party or Parties so attacked by taking forthwith, individually

and in concert with the other Parties, such action as it deems necessary,

including the use of armed force, to restore and maintain the securi-

ty of the North Atlantic area. Any such armed attack and all measures

taken as a result thereof shall immediately be reported to the Security

Council. Such measures shall be terminated when the Security Council

has taken the measures necessary to restore and maintain internation-

al peace and security.®

The only time that Article 5 has been operationalized in the 71-year his-
tory of the NATO alliance was after the attack against the United States on
11 September 2001. Our allies came to our collective defense in the Global
War on Terrorism and have stood alongside the United States, shoulder-to-
shoulder, ever since.

% North Atlantic Treaty art. 5, 4 April 1949, 63 Stat. 2241, 34 U.N.T.S., 243.
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Exercise Trident Juncture was important because it sent a message of de-
terrence to Russia in the aftermath of its Exercise Vostok in 2018, which boast-
ed some 300,000 participants (it actually amounted to much fewer than that
number).*

NATO's current military strategy revolves around two themes— deter-
rence and defense—in the Euro-Atlantic theater. This includes about 90 per-
cent deterrence and 10 percent defense, so it is important to demonstrate that
the risk calculus for any violation of a NATO member state’s sovereignty is so
great that it is not worth the belligerent’s return on investment.

In order to meet the challenge presented by Exercise Vostok, NATO had
to overmatch the Russians in terms of “capability” during Exercise Trident
Juncture. Our numbers were very strong, though not at the inflated 300,000
mark of the Russian Federation, and the mobility of the NATO force was indeed
impressive. Exercise Trident Juncture included 50,000 soldiers, sailors, airmen
and Marines, as well as 70 large-deck ships including the USS Harry S. Truman
(CVN 75) carrier strike group and the USS Iwo Jima (LHD 7) amphibious readi-
ness group. Approximately 18,500 of the 50,000 personnel were American, and
8,500 of those were U.S. Marines. There were 265 high-performance aircraft of
all type-model-series used in the exercise and, even more impressive, 10,000
tracked or rolling vehicles operating on land or from the maritime domain.
Amphibiousity was the watchword! In order to get this force to Norway to fight,
NATO had to move seven equivalent brigades in just 30 days.

Consequently, mobility and logistics were the key to success. Based on what
I learned as commander of Trident Juncture, I coined the phrase, “Logistics is
the sixth domain of warfare.”® This has proven to be a matter of some debate
in terms of Joint vernacular, and there are those who would disagree with me.
That ongoing debate emphasizes why Goralski and Freeburg’s work is so im-
portant as we examine our priorities in new domains of warfare. Consider

that during the period of history covered in Oil & War, there were three basic

* Dmitry Gorenburg, “5 Things to Know about Russia’s Vostok-2018 Military Exercis-
es,” Washington Post, 13 September 2018.

> Adm James G. Foggo III, USN, On the Horizon: Navigating the European and African
Theaters (podcast), episode 5, 17 December 2018.
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domains of warfare: land, maritime, and air. Today, in the twenty-first century,
there are two additional domains that have been embraced during the last 10
years: cyber and space. Neither of these new domains are fully developed, and
we are just now in the fledgling stages of developing the U.S. Space Force in
the Department of Defense.

As I experienced the challenges of moving personnel, fuel, beans, and bul-
lets by air, land, and sea into and all around the country of Norway in the mid-
dle of winter, it became clear to me that we as a Joint Force, or NATO as an
alliance, have short-changed the importance of logistics and logisticians in war-
fare—hence the need for a declaration of a sixth domain.

Throughout Oil & War, Goralski and Freeburg consistently prove my argu-
ment that logistics is the Achilles’s heel of any maneuver force, particularly in
the sustainment of petroleum, oil, and lubricants (POL). I would add that the
authors’ historical research reveals that logistics is also a domain in which bat-
tles can be won or lost. Such examples from this book include Germany’s blitz-
krieg in Poland, Hitler’s debacle of Operation Barbarossa in Russia, German
field marshal Erwin Rommel’s defeat in North Africa, and Japan’s demise in
the Pacific.

All of the above examples are covered in exquisite detail in this book, and
the lessons learned retain relevance in modern warfare. Logistics is not the be-
all, end-all domain, for even perfect logistics will not win battles. It does, how-
ever, enable well-trained warfighters to achieve victory and requires seamless
integration across all other domains of warfare. For example, Goralski and
Freeburg portray how Rommel, the “Desert Fox” and one of Hitler’s greatest
generals, was constantly frustrated by the German High Command’s failure
to sustain his Afrika Korps in North Africa:

If success depended, as in times gone by, on the strength and will of

my men and their officers, then we would have overrun Alamein. . ..

But our sources of supply had dried up—thanks to the idleness and

muddle of the supply authorities on the mainland.®

6 Congressional Record: Proceedings and Debates of the 83rd Congress, 1st Session, vol. 99, pt.
11 (Washington, DC: Government Printing Office, 1953), A3429.
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As I traveled around my vast area of responsibility during Trident Juncture,
I would often discuss success and failure in the campaigns of Alexander the
Great with my leadership team. While I can find no primary source for the fol-
lowing quote (and historians argue whether it really came from Alexander
himself), it conveys the importance of logistics and logisticians quite clearly,
and it makes for good motivational rhetoric during campaign planning speech-
es by a commander: “My logisticians are a humorless lot . . . they know if my
campaign fails, they are the first ones I will slay.”

One could conclude from Alexander’s sentiment that the contribution
of logisticians is an essential enabling element of warfare. As I stated earli-
er, not everyone shares this view, both today or in the historical timeframe
of Oil & War. Goralski and Freeburg document the lightning runs of General
George S. Patton Jr.’s II Corps and later Third Army through North Africa and
Europe to defeat the German war machine (and attempt to beat British Field
Marshal Bernard L. Montgomery to every strategic objective). Patton’s tanks
and mechanized infantry burned a lot of fuel, but he seemed to take lines of
supply and communication for granted and the sustainment of his forces as
a divine right. Moreover, he believed that theater logisticians were “cowardly
slackers,” and worse, he was convinced there was a deliberate attempt at the
highest Allied command levels to withhold fuel from him for political pur-
poses (undoubtedly stemming from his competition with Montgomery).

Over time, as I have built my argument for logistics to be its own domain
of warfare, I have examined the definitions of an operational domain. NATO's
definition is as follows: “A domain is the sphere of interest and influence
in which activities, functions, and operations are undertaken to accomplish
missions and exercise control over an opponent in order to achieve desired
effects.””

Goralski and Freeburg provide numerous examples in their book that il-
lustrate this point. Whereas the German High Command could have used
blitzkrieg tactics to destroy POL facilities in its early campaigns in Eastern

Europe to bring its adversaries to their knees sooner, Hitler knew that he

7 NATO Military Committee Memorandum (MCM) 0255-2015 (2015).
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needed the oil fields to continue the fight. In other words, you break it, you
buy it . .. in one way, shape, or form.

Accordingly, the German High Command created a cadre of oil comman-
dos to secure and cultivate an opponent’s oil reserves and infrastructure by
conducting early and coordinated lightning strikes on those facilities to en-
sure that they remained intact and operational for follow-on friendly forces to
use. German forces did this time and again in Poland, the Caucasus, and the
Soviet Union, the former campaigns seeing much more success than the lat-
ter. Despite the fact that Germany significantly increased its supply of oil and
gas for use by the Wehrmacht (armed forces) by subsuming the reserves or
productive capability of vanquished territories, the benefits were short-term
and did not lead to long-term victory. As the authors point out, Soviet leader
Joseph Stalin’s “scorched earth” policy in the Caucasian oil fields was exact-
ly that— destroying existing infrastructure or supplies, but more importantly,
denying the enemy of essential enablement.

Similar decisions happen in campaign planning today. Having served as
the operations officer for Joint Task Force (JTF) Operation Odyssey Dawn in
Libya in 2011, I can attest to the fact that this lesson from Oil & War is relevant
today and will remain so in future warfare.®* While determining how to carry
out UN Security Council Resolution (UNSCR) 1973, which mandated a no-
fly zone and a unique civilian protection mission in Muammar al-Qaddafi’s
Libya, my campaign planners went to work with very little advanced notice.

Our Joint Operation Planning and Execution System (JOPES) allows for
deliberate or crisis action planning. Based on the rapid escalation of violence
on the ground in Libya by regime forces against their own citizens, there was
little time for development of a deliberate plan. I would characterize the situ-
ation as one requiring instead a crisis action plan.

Regardless of the acute timing of the operation in support of UNSCR
1973, when sending U.S. forces into harm’s way, the JOPES system requires
a robust design in crisis action planning that mandates a six-phased develop-

8 James G. Foggo Il and Michael Beer “The New Operational Paradigm: Operation Od-
yssey Dawn and the Maritime Operations Center,” Joint Forces Quarterly, no. 7 (2013):
91-93.
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ment process: 1) situation development; 2) crisis assessment; 3) course of ac-
tion development; 4) course of action selection; 5) execution planning; and 6)
execution.’ A crisis action plan does not allow for time phased force deploy-
ment data (TPFDD), where resources are allocated in advance to support the
campaign, so we had to use the existing forces located in the theater’s land,
air, and maritime domains. Accordingly, there were many gaps and seams in
the planning process.!

When developing courses of action, it is necessary to assess the enemy’s
end strength and centers of gravity. The al-Qaddafi regime had several cen-
ters of gravity with which to focus on: its extensive network of integrated
air defenses, including operationally effective SA-5 Gammon missile batter-
ies along the coast; the Libyan Air Force; al-Qaddafi’s extended network of
family members, loyalists, and tribal affiliations; the combat power of the re-
gime’s most effective and well-resourced unit, the 32d Brigade, commanded
by al-Qaddafi’s son Khamis; and its oil reserves and infrastructure, which in
turn generated revenue and gold reserves to finance the regime.

When developing a plan to neutralize or weaken the regime’s centers of
gravity, many courses of action were developed. Integrated air defenses and
the Libyan Air Force had to be rendered ineffective in order to assert a no-
fly zone in support of the civilian protection mission— there was no question
about that. However, to prevent the regime’s air and land forces from con-
ducting combat operations against friendly forces or their own citizens, there
was serious debate given to the subject of crippling the POL infrastructure in
Libya to slow down the 32d Brigade and speed up the pace of the campaign.
As you read Oil & War, you will find that both the German High Command
and Stalin’s generals went through a similar decision-making process. Again,

you break it, you buy it.

? User's Guide for JOPES (Joint Operation Planning and Execution System) (Washington,
DC: Joint Chiefs of Staff, 1995).

10 Time Phased Force and Deployment Data (TPFDD) Primer, CJCS Guide 3122, 15 Decem-
ber 2011; and Joint Operation Planning and Execution System (JOPES), vol. 3, Time-Phased
Force and Deployment Data Development and Deployment Execution, CJCSM 3122.02, 4
June 2014.
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Our decision in Libya came down to the question of end states and exit
strategy. There were many foreign investors in the Libyan oil infrastructure.
Some economies, like that of Italy, a host nation for U.S. forces involved in
Operation Odyssey Dawn, were inextricably tied to the import of Libyan
oil. For those nations who subscribed to UNSCR 1973, there was no desire to
make recovery and reset any more difficult than it had to be. Therefore, we
decided to leave Libyan POL intact. This decision may have slowed down the
campaign, but it was intended to speed up the recovery of a new and more in-
dependent Libya.

Attacks on POL aside, it became intuitively obvious to me during Operation
Odyssey Dawn that unfettered allied access to fuel and oil was critical to the
pace of campaign. During the first night of the air campaign to neutralize
the Libyan Air Force and integrated air defenses, the Seventeenth Air Force
under U.S. Air Forces Africa established an air bridge that refueled strike fight-
ers and airborne intelligence, surveillance, and reconnaissance aircraft with
about 2 million pounds of fuel per day. When the campaign gained full swing,
that number exceeded 3 million pounds of fuel per day. Between Operation
Odyssey Dawn and NATO's follow-on JTF Operation Unified Protector (2011),
there were about 19,000 sorties flown in six months. As an alliance, NATO was
fortunate to call on the U.S. Air Force to supplement its six airborne refueling
tankers with a force totaling 140 Boeing KC-135 Stratotankers or similar refu-
eling aircraft. No other nation on Earth could have mustered such a capabili-
ty in so short a period of time as the United States. As Goralski and Freeburg
observe, in addition to attrition during the Battle of Britain, one of the German
Luftwaffe’s (air force) most significant shortfalls was keeping gas in its tanks.
Again, logistics asserts itself then and now as its own domain of warfare.

During Operation Odyssey Dawn, I learned the importance of just-in-
time sustainment operations for fuel and ordnance replenishment, primarily
Tomahawk cruise missiles but also 500-pound bomb kits and mine counter-
measure platforms that were mustered in response to al-Qaddafi’s mining of
the approaches to Misrata, a key humanitarian relief corridor. None of these
lessons are new and have been previously articulated in the campaigns of the
Second World War. Many times, however, we continue to reinvent the wheel

in times of crisis.
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If you fast forward from Operation Odyssey Dawn in 2011 to Exercise
Trident Juncture in 2018, in preparation for the latter, I instructed my Allied
Joint Force Command (JFC Naples) logistics officer and his logisticians to
read Moving Mountains: Lessons in Leadership and Logistics from the Gulf War by
Lieutenant General William G. Pagonis with Jeffrey L. Cruikshank. Like Oil &
War, it is a great book that articulates the need for logistics. As Pagonis points
out, and I summarize here, armies eat; armies drive; armies need well-trained,
mobile, and flexible fighting forces— their teeth; and armies also need exten-
sive support services— their tails.™

Pagonis also has a refreshing perspective on Murphy’s Law — “if it can go
wrong, it will go wrong” —but he feels that a good logistician “acknowledges
the real-world wisdom of that law” and responds by keeping all options open.
Similarly, he recommends building redundancy into the plan so one mishap
will not doom the entire campaign. Finally, he concludes that the good logisti-
cian does not deny that Murphy’s Law exists, but rather “tries to quarantine its
potential impacts.”’> Murphy’s Law is alive and well in Oil & War with a pleth-
ora of historical examples of logistical challenges that were either overcome by
commanding generals such as Patton and Dwight D. Eisenhower or contrib-
uted to the downfall of equally talented field commanders such as Guderian
and Rommel.

Goralski and Freeburg also include an interesting analysis of the shortcom-
ings of the Imperial Japanese Navy (IJN) and the German Kriegsmarine (war
navy), particularly the German submarine force. Although the IJN planned and
led the bold and brazen attack on Pearl Harbor in December 1941, it was de-
prived of the necessary resources to sustain the fight against the U.S. Navy in
the Pacific. The Japanese General Staff prioritized the interests of its army over
its navy throughout the entire war, thereby squandering the IJN’s strategic and
tactical advantage after the surprise attack on Pearl Harbor.

1T tGen William G. Pagonis, USA, with Jeffrey L. Cruikshank, Moving Mountains: Les-
sons in Leadership and Logistics from the Gulf War (Cambridge, MA: Harvard Business
School Press, 1992), 1-2.

12 Pagonis and Cruikshank, Moving Mountains, 202.
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Similarly, German fleet admiral Karl Donitz’s early successes during the
Battle of the Atlantic were undervalued by both the German High Command
and even Hitler. With only 37 operational submarines and just 12 on station
at any one time in 1942, Donitz and his submarine skippers wreaked havoc
on shipping along the East Coast of the United States and, more importantly,
Allied resupply convoys crossing the Atlantic to the United Kingdom. During
Operation Paukenschlag (drumbeat), Donitz claimed that his U-boats had sunk
as much Allied shipping as would have required 80,000 aircraft sorties flown
by the German Luftwaffe. Accordingly, Dénitz asked Hitler to produce twice
the number of submarines currently at sea. Luckily for the Allies, his request
was denied.

The skill of the German U-boat skippers in the Atlantic rivaled that of
their American counterparts operating against Japanese convoys on the op-
posite side of the world in the Pacific. American submariners concentrated
their relentless attacks against Japanese oil tankers and transport ships, there-
by crippling Japanese supply lines to the outer islands. Japan realized this too
late, and the U.S. Navy won the battle of the Marus (Japanese supply vessels).

The Allies clearly understood the threat posed by German U-boats and
poured resources into the Battle of the Atlantic. Outnumbered and outgunned
by American destroyer escorts and aircraft, disadvantaged by utilization of
superior radar systems at sea and in the air, and vulnerable to exploitation of
Ultra radio transmissions, the significant attrition of German submarine forc-
es ended in defeat by the end of 1942.%

History repeated itself in the “Third Battle of the Atlantic” during the
Cold War, whereby the Soviet Navy was defeated by a cost-imposing strate-
gy in which not one shot was fired. It would be wise to acknowledge the les-

sons in undersea warfare, articulated by Goralski and Freeburg in both the

13 Ultra was an Allied intelligence project that tapped the very highest level of encrypt-
ed communications of the German armed forces, as well as those of the Italian and Jap-
anese armed forces. This group of code breakers developed techniques for decrypting
intercepted messages using electrical cipher machines, such as the Enigma and, later in
the war, the Tunny machine. The flood of military intelligence produced by the project
was code named Ultra from “Top Secret Ultra.”

Foreword | xxi



Atlantic and the Pacific during World War 1II, as we embark today on what I
have called the “Fourth Battle of the Atlantic.”'*

We now face an emerging threat in the Atlantic from a resurgent Russian
submarine force. Realizing the asymmetric advantage of stealthy and capa-
ble undersea vessels, over time, the Russian Federation has continued to fund
research and development and produce new generations of lethal nuclear-
powered submarines and associated weapons systems. This represents a direct
challenge to Allied transatlantic sea lines of communication and critical infra-
structure. Writers such as Magnus F. Nordenman, author of The New Battle for
the Atlantic: Emerging Naval Competition with Russia in the Far North, have em-
braced the seriousness of the Russian threat and written extensively about it.'®

While in command of Allied Joint Forces Command, Naples, I had a
commander’s recommended reading list known as “Foggo’s Forty.” Books
such as Pagonis’ Moving Mountains and Nordenman’s The New Battle for the
Atlantic are on it, as they represent landmark examples of the importance of
what General Mattis referred to in my opening paragraph of this foreword:
to “never be caught flat-footed by any situation, never at a loss for how any
problem has been addressed (successfully or unsuccessfully) before.”!®

As I think about Oil & War and how the lessons of the past pertain to
our future, I am convinced that our nation must stay on course toward ener-
gy independence. We need more innovation and diversification in our ener-
gy resources and infrastructure. Hydrocarbons and fracking are not the only
answer. Research, development, and investment must continue in nontradi-
tional means of renewable energy production, including wind, solar, hydro—
electric, and, yes, nuclear power! Other nations have done this safely, and so
can we. The U.S. Navy’s safety record in 60 years of operating nuclear propul-

4 VAdm James G. Foggo 111, USN, and Alarik Fritz, “The Fourth Battle of the Atlantic,”
U.S. Naval Institute Proceedings 142, no. 6 (June 2016). According to the authors, the
“First Battle of the Atlantic” took place during World War I; the “Second Battle of the
Atlantic,” during World War II; and the “Third Battle of the Atlantic,” during the Cold
War. The “Fourth Battle of the Atlantic” is occurring today.

15 Magnus Nordenman, The New Battle for the Atlantic: Emerging Naval Competition with
Russia in the Far North (Annapolis, MD: Naval Institute Press, 2019).

16 Ingersoll, “General James ‘Mad Dog’ Mattis Email about Being “Too Busy to Read’ Is
a Must-Read.”
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sion plants is unmatched. Civilian industry can do the same. We must ensure
that oil is never used as a weapon against the United States. It is time to think
outside of the box.

Accordingly, after reading Oil & War, I can understand why Marine
Corps University Press chose to republish this work, for it remains as relevant
a piece of research in 2021 as it did in 1987. I regret not having been able to in-
clude it as one of “Foggo’s Forty!”

Read this book and recommend it to others—you will not be disappointed.

James G. Foggo III
Admiral, U.S. Navy (Ret)
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GLOSSARY AND ABBREVIATIONS
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Afrika Korps—A German expeditionary force that fought in North Africa
between 1941 and 1943

Alaska Highway—A 2414-kilometer highway built between British
Columbia and the U.S. Territory of Alaska

Anschluss—The annexation of Austria into Nazi Germany in March 1938

autobahn— Germany’s innovative highway system

blitzkrieg— The German word for “lightning war,” in which a mechanized
force employs fast, concentrated attacks against an enemy to quickly

break through the latter’s defenses

Canol—An oil pipeline built to carry oil from Norman Wells, Northwest
Territories, to the U.S. Territory of Alaska

Caucasus—Energy resource-rich region in Eastern Europe, located between
the Black and Caspian Seas

D-Day—The day on which a military operation or invasion is set to begin;
most commonly associated with the Allied invasion of Normandy, France,
on 6 June 1944

Eaker Plan—A U.S. air strategy for prioritizing the bombing of Germany’s oil
industry to weaken the enemy’s ability to make war
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GI—USS. “government issue”
Hilfswillige— The German word for “volunteer laborers”

I. G. Farben—A German chemical conglomerate that had a leading role in
the production of synthetic fuel during World War II

IJA —Imperial Japanese Army

IJN—Imperial Japanese Navy

jerry can—A container for storing gasoline, first introduced during World
War II by Germany and so nicknamed by British forces in North Africa
based on the derogatory term for Germans

kampfgruppe—A German combined-arms battle group

kaibokans— Japanese frigates designed to escort merchant shipping convoys

Leunabenzine— A German synthetic fuel known for its exorbitant cost that
was marketed to civilians in the 1930s

Luftwaffe —The Nazi German air force, 1933-45

NATO—North Atlantic Treaty Organization

OPEC— Organization of the Petroleum Exporting Countries

Operation Orient— An envisioned Axis military operation in which German
forces in Eastern Europe would link up with those in North Africa, secur-

ing the Middle East region’s vast oil fields; the operation was planned but
never conducted
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Operation Overlord—The Allied invasion of Normandy, France, which

began on 6 June 1944

Operation Paukenschlag—A series of German U-boat attacks on U.S. mer-
chant shipping along the Atlantic coast throughout 1942

Operation Pedestal —A British operation to resupply the island of Malta in
August 1942

OWI—U.S. Office of War Information
panzer— The German word for “armor” or “tank”

PLUTO—A cross-English Channel “pipeline under the ocean” spanning

between Britain and France
RAAF—Royal Australian Air Force
RAF—Royal Air Force (United Kingdom)
RN —Royal Navy (United Kingdom)

Schutzstaffel (SS) —A German military organization directly affiliated with
and subordinate to the Nazi Party

Stuka—A German dive-bomber used to devastating effect during the early
years of World War II

synfuel —Synthetic fuel manufactured throughout the German Reich

Third Reich—The Nazi German regime, which existed between 1933 and
1945

U-boat— German submarine
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Ultra—An Allied intelligence program in which Axis transmissions were
intercepted and deciphered by Allied codebreakers

UN — United Nations
USA — United States Army

USAAF—United States Army Air Forces, predecessor to the United States
Air Force

USMC — United States Marine Corps

USN — United States Navy

U.S. Strategic Bombing Survey — A report compiled by chiefly civilian Allied
experts that assessed the effects of strategic bombing of Nazi Germany
and Imperial Japan during World War II; more than 300 volumes were
published between 1944 and 1947

USSR —Union of Soviet Socialist Republics

Vichy France—The Axis-aligned French state that existed between 1940 and
1944

Wehrmacht— The unified military organization of Nazi Germany, 1935-45
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A NOTE ON CONVERSIONS
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Oil production and consumption today are measured almost exclusively in
barrels per day. Difficulties arose in dealing with World War II and prewar
petroleum figures, which were generally expressed in metric tons or kiloli-
ters on a daily, monthly, or yearly basis. In order to standardize figures and
make them more easily understandable, all figures have been converted into
U.S. barrels per day wherever practical. Some inconsistencies have arisen, in
great part because of rounding out in original reports and oftentimes because
of conflicting figures covering specific totals. In no way, however, are the dif-
ferences sufficiently large to distort the broader and evident conclusions.
Since crude-oil weights (in converting from metric tons or kiloliters) are

not the same as product weights, the following volume conversions as set by
the American Petroleum Institute were adopted:

e Crude oil: metric ton equals 7.33 barrels

® Gasoline: metric ton equals 8.51 barrels

e Residual fuels: metric ton equals 6.66 barrels

¢ Distillate fuels: metric ton equals 7.25 barrels

¢ Synthetics: metric ton equals 8.30 barrels

On synthetics, however, that portion of the synthetic barrel that yielded
aviation gasoline or motor gasoline was converted as the gasoline equivalent
from crude oil. A thousand kiloliters was computed to be the equivalent of
264 U.S. barrels.

For currency conversions, the official exchange rates for specific periods
as given in the Foreign Commerce Yearbook for the appropriate year were used.!

! The Foreign Commerce Yearbook was published for almost two decades, first by the
Bureau of Foreign and Domestic Commerce from 1933 to 1939 and then by the bureau’s
Office of International Trade from 1948 to 1951.
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German and Japanese currencies were converted into U.S. cents at the follow-
ing rates:

¢ German reichsmark (RM) = 24 cents (prior to 1 April 1934)

e German RM = 40 cents (after 1 April 1934)

e Japanese yen (¥) =29 cents

The British pound sterling (£) was converted to the U.S. dollar rate of
$4.87 to the pound.
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CHAPTER 1
THE EVE OF WAR

He who owns the oil will own the world, for he will rule the sea by means
of the heavy oils, the air by means of the ultra-refined oils, and the land by
means of gasoline and the illuminating oils.

~ Henri Bérenger, French diplomat, 1921

Today all Germany is ours;
Tomorrow the whole world.
~ Nazi Party song

Adolf Hitler stood triumphant before a mass of exultant followers that filled
every inch of space in Niirnberg’s (also known as Nuremberg) vast Zeppelin
Field. From his stone pedestal, the unsmiling German leader accepted the
deafening ovation in studied grim satisfaction. A giant, oak-wreathed swas-
tika of gold glowed above him. Around the colonnaded and bannered arena,
130 antiaircraft searchlights, spaced 40 feet apart, sent a pillared cathedral of
light 4 miles into the cloudless September night sky.

The pagan-like setting on the Franconian plains for the 1938 Nazi Party
rally had been inspired by the Great Altar of Zeus at Pergamon, erected two
centuries before Christ by Emperor Eumenes II to commemorate his victory
over the Gauls.! Austria had just been absorbed into Hitler’s Third Reich, and

! The Bible (Rev. 2:13) makes reference to the Great Altar as “Satan’s seat.”



imperial expansionism was vibrant in the air. The spectacle was political the-
ater on a grand scale.

Columns of goose-stepping, jackbooted troops of the ever-expanding
Wehrmacht marched with their new weapons, and waves of modern bombers
flew overhead.?

The ceremonial transfer from Vienna to Niirnberg of the imperial sym-
bols of the First Reich—the crown, scepter, sword, and orb of empire—was
consummated. Hitler and the Nazis were the inheritors of Germanic rule, the
successors to Frederick the Great, and they thought it particularly appropri-
ate to bring the historic treasures to Niirnberg as part of the “First Party Rally
of Greater Germany.”

As he did each year, Hitler solemnly consecrated new black-and-red Nazi
colors. With one hand he touched the fresh flags while clasping with the other
the Nazi Blutfahne, the bullet-torn “blood banner” reputedly soaked in the
blood of party martyrs, 18 of whom were killed in the failed Munich Beer Hall
Putsch of 1923. As sacred ritual, it never failed to bring the party faithful to
hysterical fervor. The Westdeutscher Beobachter (West German Observer) news-
paper would comment on Hitler’s act of consecration:

Yesterday witnessed the profession of the religion of the Blood in all

its imposing reality. Yesterday saw the triumphant and decisive be-

ginning of our fight to make National Socialism the only racial reli-

gion of the German people. Whoever has sworn his oath of allegiance

to Hitler has pledged himself unto death to this sublime idea. There is

no more room for the doubts and uncertainties, no room for retreat.?

The words spun a web of political entrapment, but Germans forgave them
because of rising economic expectations. From the depths of World War I had
come the dogma that only through self-sufficiency could Germany prosper

in peace or battle. The 1938 rally was above all a celebration of that econom-

2 The Wehrmacht was the unified military organization of Nazi Germany, comprising
the Heer (army), Kriegsmarine (navy), and Luftwaffe (air force).

%].S. Conway, The Nazi Persecution of the Churches, 19331945 (London: Weidenfeld and
Nicholson, 1968), 147.
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ic independence. When Hitler issued a proclamation at the rally that the fixed
goal of autarky, or economic self-sufficiency, had been achieved, it was the
fulfillment of a national dream. The humiliation of surrender in 1918, caused
not by defeat on the battlefield but because Germany had neither fuel nor
food to continue, was ingrained in the minds of all Germans, whatever their
political leanings.

World War I was the first military conflict with tanks and aircraft. Though
the mechanized forces were small (the U.S. Army had three times as many
horses and mules as trucks), they required quantities of fuel that at the time
pinched availability. Germany lacked fuel. Britain, France, and the United
States did not. The Allies, as British war cabinet minister Lord Curzon ob-
served, “floated to victory on a wave of oil.”

Germany and the Central Powers were effectively blockaded, and by 1918
their leaders were confronted by mutinous soldiers and civilians. As one writ-
er observed, “Germany had never forgotten that its failure in the First World
War was due as much to a lack of oil as to any other single commodity.”*

Now, five years after taking power, Hitler proclaimed that he had brought
Germany to a point of economic self-sufficiency. He declared:

[The] German economy is being so constructed that at any time it can

be completely independent from other countries and stand on its own

feet. And this is succeeding. The idea of blockading Germany can

even now be buried as an entirely ineffective weapon. The National

Socialist State, with energy that is peculiar to it, has drawn conclu-

sions from the lessons of the World War. And now, as before, we hold

to the fundamental principle that we would rather limit ourselves in

this or that field should it become necessary in order to make our-

selves independent from foreign countries. Above all, the following
decision always will stand at the top of our economic actions: securi-

ty of the nation goes ahead of everything else. Its economic existence

is, therefore, to be secured materially in its fullest measure with our

* A. E. Gunther, “The German War for Crude Oil in Europe, 1935-1945,” Petroleum
Times (London), 8 November 1947.
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own standard of life and our own living space. For only then can the
German army be in a position at all times to take the freedom and in-

terests of the Reich under its strong protection.

The task of self-sufficiency had been given to Hermann Goring, second only
to Hitler in the Nazi hierarchy. In addition to commanding the Luftwaffe,
Goring became Germany’s master economic planner to implement the ambi-
tious Four Year Plan of self-sufficiency, which began in 1936. In only half the
allotted time, Goring could boast at Niirnberg that the plan was already a fact
of military, political, and economic reality:

we shall never be forced to sacrifice our honor. Never will it be possi-

ble to starve our nation and then demoralize it by propaganda. Those

times are definitely over. We are provisioned both with food and with

raw materials . . . we are well supplied and excellently armed. We

have a powerful army and a great navy and our air force is the world’s

most modern, most technically advanced and most numerous.

Hitler and Goring misspoke. They could truthfully boast of considerable
achievement in moving to break Germany’s dependence on imports, but fuel
self-sufficiency remained an unattained objective. Most of the ingredients
were in place for developing and stockpiling sufficient supplies, and in a few
more years Germany conceivably could attain autarky. That position was still
years distant, however.

In 1938, Germany was unquestionably less vulnerable than it had ever
been. More had been done to bring about resource development for self-
sufficiency in fuels than anyone could have imagined when Hitler first came
to power. This was done at a time of virulent economic depression, making
the gains even more remarkable. Hitler had been able to do this by building
on what had been German government policy for decades.

Only a few nations are blessed with oil. Germany is blessed with coal.
Coal was thus the essential ingredient for any plan aimed at becoming energy
independent. Vast coal deposits (75 percent of them in the Ruhr) could pro-
vide virtually unlimited quantities of substitute substances literally capable of
driving Germany as well as supplying direct combustion for its industries. It
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Figure 1.1. Adolf Hitler at Reichstag

Adolf Hitler received high praise from many members of the German Reichstag after
Austria was absorbed into the Third Reich in March 1938. That same year, he also
announced that Germany had at last achieved economic independence due to its new-
found self-sufficiency.

National Archives and Records Administration

was the synthetic field, the hydrogenation of coal, that was the most critical.
Germany had the technology and skills to convert coal into liquid fuels and
end its reliance on imports of crude oil and petroleum products.

A German plant was producing synthetic ammonia from coal as far back
as 1913. During World War I, a shortage of nitrates, essential in the manufac-
ture of gunpowder, arose when Chilean imports of saltpeter were denied by
the British blockade. Germany overcame its imperative need for a substitute
by modifying the ammonia-producing process to turn out artificial nitrates as
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well. All its expanded wartime needs for the material were met. Ersatz, or ar-
tificial, was no longer a term of opprobrium in Germany when applied to the
miracle of chemistry that transformed coal into forms of desperately required
ingredients of war. German chemist Fritz Haber won a Nobel Prize in 1918 for
his work in coal synthesis.

Production of synthetic oil remained an insoluble problem during World
War I, even though the Germans had demonstrated how coal could be synthe-
sized into liquid fuels years before. Indeed, a French chemist, Pierre-Eugene-
Marcellin Berthelot, performed the first such successful experiment in 1869,
and the Germans had been the most assiduous of all in perfecting the process.

It was not until after World War I, however, that the first synthetic-fuel
plant was constructed in Germany. The facility at Mannheim-Rheinau (now
Rheinau) was producing 250 barrels of ersatz oil daily in 1921. Though the
output was small, the plant demonstrated that the process was feasible and
that simple, expanded replication was possible. The primary products flow-
ing out of Mannheim-Rheinau were an automotive gasoline with a 72-octane
rating and, with additives, a fuel of aviation quality.

Commercial development lagged nonetheless. Two competing coal lig-
uefaction processes, named for their developers, Friedrich Bergius and Frans
Fischer-Hans Tropsch, vied for markets, but few buyers existed, within or
outside Germany.

In 1925, the government of the Weimar Republic evinced an interest in
commercial-scale synthetic fuel production. There was a clear need by a bur-
geoning industry for domestic fuels of any kind. Germany’s few crude oil
fields were producing a paltry 600 barrels a day, an almost negligible percent-
age of national needs. In contrast, primarily agricultural Poland was produc-
ing 10 times as much oil that year. Costly imports and the resulting negative
trade balance (a staggering figure of nearly $1 billion in 1925) were damaging
the nation’s already crippled economy.

The synthetic-fuel program was bolstered appreciably when the German
Defense Ministry declared its support for such developmental projects, partic-
ularly those that would produce liquid fuels. In the name of national defense,
the military argued that industrial production employing coal liquefaction
was “of utmost importance.” What was not known then was that the German

8 | Chapter 1



officer corps was already secretly planning to rearm, preparing for the day
when the imposed peace treaty prohibitions would be lifted — or even if they
were not.

The civilians heading the government were not privy to the hatching of
the closely guarded remilitarization plans. A 63-division army and all requi-
site naval and air support elements were envisioned for the time when the
new German military force could be unveiled. In early 1925, the supply sys-
tem staff of the German Army’s ordnance office completed the task of out-
lining what the industrial, munitions, and fuel requirements would be for a
military force that large. It concluded that Germany lacked the requisite base
for so ambitious a plan, and the more realistic concept of a 16-division army
was adopted instead. A paucity of fuel was at the heart of the scaled-down
force, hence the military’s unqualified support and interest in synthetics.®

Private companies were not eager to enter the field. Synthetic technolo-
gies were expensive to implement and considered too great a financial risk.
Capital was scarce. Beset by uncontrolled inflation, Germany was struggling
to meet its reparations obligations. Petroleum companies, which might have
been thought to be more interested, quickly determined that crude oil prices
were only a small fraction of synthetic-production costs and were likely to re-
main so into the distant future.

Only one group displayed a serious interest in synthetics. That was I. G.
Farben, an amalgam of major chemical companies brought together as a war-
time expedient in 1916 to produce ersatz nitrates. I. G. Farben was restruc-
tured in 1925 and systematically acquired exclusive rights to the Bergius
hydrogenation process. Eventually, it would possess 3,000 patents in lique-
faction, giving it the greatest concentration of knowledge in the processing of
synthetics worldwide.®

I. G. Farben took the plunge. On 1 September 1926, it announced that
it would build a plant capable of producing 2,300 barrels of fuel daily. The

®Edward L. Homze, Arming the Luftwaffe: The Reich Air Ministry and the German Aircraft
Industry, 1919-39 (Lincoln: University of Nebraska Press, 1976), 22.

® W. R. K. Wu and H. H. Storch, Hydrogenation of Coal and Tar, Bulletin No. 633 (Wash-
ington, DC: U.S. Bureau of Mines, U.S. Department of the Interior, 1968), 3.
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site selected was Leuna, a small town 24 km west of Leipzig where synthet-
ic nitrates had been produced during World War I. Leuna was to become the
showplace of the synthetic fuel effort through the end of World War II.

Coal-based oil began flowing from Leuna in 1927, barely a year from de-
cision to production. Lignite from central Germany was used as feedstock,
while molybdenum oxide was the catalyst.

Other plants were planned, and I. G. Farben established itself as the clear
leader of Germany’s industrial rebirth. Other companies enjoyed the I. G.
Farben-sparked expansion. It was little wonder that the government began
to believe that what was good for I. G. Farben was good for the country.
Chancellor Gustav Stresemann stated the sentiment succinctly in 1927, when
he said, “What have I as a trump card in my hands aside from I. G. Farben
and the coal people?””

The German military, meanwhile, kept urging rapid development of syn-
thetic fuels. An economic staff report stated that when “substitutes for foreign
raw materials can be developed only through very expensive processes, these
must be supported by army ordnance.” Money, in other words, was no object
when it came to remilitarization.

In 1930, the Reichswehr, Germany’s 100,000-man army permitted under
the Treaty of Versailles, outlined a program for constructing several large fa-
cilities to produce not only synthetic fuels but rubber and fibers as well. The
plants were to be located in central Germany, where they would be removed
from possible land and air attacks from the east and west.

External factors then almost killed the synthetic program. An interna-
tional oil glut had been induced by the worldwide economic depression and
new discoveries in Texas. Prices plunged. Germany’s oil came primarily from
Romania and Russia, each of which was competing aggressively for markets
by lowering prices to less than $1 a barrel. U.S. Gulf Coast prices in 1932 and
early 1933 actually plummeted to 26 cents. Shipping costs were the prime dif-

ferential, and determinant, to buyers.

7 Victor Lefebure, The Riddle of the Rhine: Chemical Strategy in Peace and War (New York:
E. P. Dutton, 1923), 206.
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As prices collapsed, synthetic fuels became less attractive. The ersatz fuel
(which was being marketed in Germany under the brand name Leunabenzine)
was expensive at $13.62 a barrel, or about 32 cents a gallon at the wholesale
level. That meant the German motorist was paying what they considered to
be an exorbitant price. American motorists in 1931, in comparison, paid an
average price of 17 cents a gallon at the pump. Generally, synfuel production
costs at that time ran six or seven times more than the price of gasoline re-
fined from natural crude. Only government subsidies or tax concessions kept
prices for synthetic fuels within reasonable levels at retail.®

As a further means of cutting back oil imports, the German government
required that alcohol, produced from potatoes, be added progressively to all
commercially sold gasoline. The gasohol program helped reduce imports
slightly, but it served to aid distressed farmers more. When gasohol was man-
dated in 1930, potatoes were by far the largest cash crop in the country but
lacked a profitable market. Farmers increased their potato yields 20 percent in
the two years after the alcohol additive program was introduced.

Coal-made synthetic fuels were losing the fight because of their cost and
such measures as gasohol. Ironically, the developer of the most promising
process of coal liquefaction, Friedrich Bergius, and the head of I. G. Farben,
Carl Bosch, were awarded the Nobel Prize for their work in chemical synthe-
sis in 1931, the year German ersatz fuel plans fell to their nadir. By then, I. G.
Farben had invested more than the equivalent of $120 million and was con-
sidering dropping all hydrogenation work.

Funds for further development by I. G. Farben and other firms were no
longer available as the full fury of the depression hit Germany. Private invest-
ment in synthetics by 1932 amounted to only $3 million, down from the 1929
high of $23 million. The German government tried to help the industry by im-
posing import fees on gasoline, and in 1932 the duty was raised to an equiva-
lent of about $6.50 a barrel.

8 Terry Hunt Tooley, “The German Plan for Synthetic Fuel Self-Sufficiency, 1932-1943”
(unpublished thesis, Texas A&M University, 1978).
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I. G. Farben said it needed more direct assistance from the government
to sustain its synfuels work. Officials argued that foreign exchange was being
saved by substituting the country’s products for foreign oil, even if the final
cost of the finished product was higher. They sought direct price supports
and capital assistance from the German Economics Ministry. Tentative nego-
tiations were being conducted in January 1933 when Hitler came to power.

Hitler wanted a Germany on wheels. He was committed to the “motor-
ization” of Germany, and after only a few months in office he ordered plans
for mass production of the Volkswagen (unveiled in February 1939 to sell for
the equivalent of $395). He also promoted the autobahns, limited-access su-
perhighways without speed limits. More than 3,000 km of these roads, from
the Baltic to the Alps, were serving the German people by 1938. These ambi-
tious programs only increased the demand for oil products.

For I. G. Farben, full-scale development of synthetic fuels seemed truly
propitious at last. The first formal meeting between Hitler and I. G. Farben
officials took place in 1932 while Hitler was still seeking the chancellorship.
Farben’s representatives received a sympathetic hearing, unlike their treat-
ment from the Nazi Party press, which railed against the company because of
the number of Jews serving in leadership positions within the conglomerate.
Hitler began his meeting with the I. G. Farben officials forthrightly: “Today an
economy without oil is inconceivable in a Germany which wishes to remain
politically independent. Therefore, German motor fuel must become a reali-
ty even if this entails sacrifices. Therefore, it is urgently necessary that the hy-
drogenation of oil be continued.””

At the end of the two-and-a-half-hour session, which was mostly a
Hitlerian monologue, I. G. Farben pledged to kick in to the Nazi Party’s cam-
paign chest. A contribution of $96,000 was duly made. I. G. Farben, it should
be noted, hedged its bets by giving to most of the other contending parties as
well.

? Joseph Borkin, The Crime and Punishment of 1. G. Farben: The Startling Account of the
Unholy Alliance of Adolf Hitler and Germany'’s Great Chemical Combine (New York: Free
Press, 1978), 78.
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Once in power, the Nazis backed up their interest in I. G. Farben’s syn-
fuels by embracing the company. The party asked the company how it could
help promote the development of synthetics. Like Stresemann, Hitler saw the
company as a valuable national asset. I. G. Farben’s real backer and support-
er, however, was the German military.

In September 1933, I. G. Farben invited the German Air Ministry to in-
vest $96 million as synfuel seed money. In return, the company would boost
its synthetic-fuel production from 11,400 barrels a day to 41,000 by 1936. The
military had to guarantee a profitable price and a market for the product for
10 years.

Farben was guaranteed a price of $7.20 a barrel, an amount substantial-
ly higher than the world crude price. The average price per barrel for U.S.
crude oil at the well in 1933 was only 67 cents. Even with added transporta-
tion costs, American crude oil would have been cheaper, but Germany was
still willing to provide a generous subsidy to get industry into high gear.

In 1934, the government undertook a program for storing and distribut-
ing synthetic fuels. The Economic Research Association was created as the
first step in the centralization and control of the synthetics industry. The as-
sociation was in fact “merely a facade to mask the war preparations of the
Wehrmacht and Luftwaffe.”!? Strategically placed storage facilities were
constructed, and a transportation network for supplying the military was
designed.

Germany’s foreign exchange problem, once a factor favoring synthetics,
now mitigated against the fledgling industry. Hjalmar Schacht, head of the
Reichsbank and acting minister of economics, sought to cut back all but essen-
tial domestic spending. He thought the capital-intensive synthetics program
would make it difficult to achieve a favorable trade balance and believed other
projects could be developed that would produce positive results faster. This

flew in the face of the military’s proposals.

10 Arnold Krammer, “Fueling the Third Reich,” Technology and Culture 9, no. 3 (July
1978): 394-422, https:/ / doi.org/10.2307 /3103372.
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Luftwaffe officers led the fight against Schacht. The enormous growth of
the fledgling air arm under Hitler and Géring only added urgency to plans for
stepping up production of aviation fuel. Hydrogenation, the air officers point-
ed out, yielded far more octane (87 to 89) than conventional crude-based fuel,
and the process bypassed complicated refining methods.

The German War Ministry’s economic staff urged an accelerated synfuels
program in January 1935, but Schacht objected. He could not prevail and in the
end lost control over the industry when it was decided to appoint a fuel com-
missioner. The post went to Goring, head of the Luftwaffe, forever ending the
military’s concern about priorities in gaining funds for their planes and tanks.
When Goéring took over, the basis for a synthetics industry was well estab-
lished. Plants that would yield 31,000 barrels daily were operating or under
construction. Still, that was only three-quarters of what I. G. Farben had set as
anational goal. German petroleum consumption in 1936 was about 90,000 bar-
rels a day. That amount would have been even higher without stretching gas-
oline supplies by adding alcohol. Ethanol and methanol as fuel additives had
grown to 4,500 barrels a day. Motor gasoline consumed more than one-half of
Germany’s total fuel consumption.

If further impetus was needed at this time, however, it came from abroad.
As the world began to recover from the depression, oil demand grew, and the
international oil glut came to an end. Russia and Romania, instead of fighting
to sell oil, now hoarded it. Then Germany, already concerned about making up
the difference between its fuel demands and production from synfuels and its
meager crude-oil output, was struck another blow. On 7 March 1936, German
troops occupied the demilitarized west bank of the Rhine in violation of the
Locarno Pact." Russia responded by cutting off all oil shipments, and Romania
increased the price of its shipments. At the time, the two countries were pro-
viding 12 and 37 percent, respectively, of Germany’s total oil needs.

At almost the same time, another event was reaching a climactic stage,
one that had a profound effect on Hitler. Italy invaded defenseless Ethiopia,

I The 1925 Pact of Locarno was a series of agreements between Germany, France, Bel-
gium, Great Britain, and Italy that mutually guaranteed peace in western Europe.
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and the League of Nations revealed itself as impotent. Although branded an
aggressor, Italy received little more than a slap on the wrist from the organi-
zation. A total arms embargo was declared by most powers (which only de-
prived Ethiopia of weapons to defend itself), and limited economic sanctions
were imposed on Italy.

More than anything else, Italy feared an oil embargo, since it was as depen-
dent on foreign oil as was Germany. But the league specifically exempted oil
from its list of restricted items. As Benito Mussolini was to tell Hitler later: “If
the League of Nations had followed [British foreign secretary Anthony] Eden’s
advice in the Abyssinian [Ethiopian] dispute and had extended economic sanc-
tions to oil, I would have had to withdraw from Abyssinia within a week. That
would have been an incalculable disaster for me.”

Italy’s vulnerability to a cutoff of foreign fuel supplies matched Germany’s
in 1936, and Hitler fully appreciated the consequences of sanctions resulting
from remilitarization of the Rhineland. But no coordinated effort by the league
or the Western democracies followed.

What Hitler had, and Mussolini did not, was the prospect of sufficient do-
mestic production of substitute fuels to replace imports. That was still in the fu-
ture, however, and buying petroleum in large quantities remained a necessity.

Germany turned to more distant sources, primarily the United States,
Venezuela, and the Dutch West Indies (a.k.a. the Dutch Caribbean), for import-
ed oil. Purchases from those areas jumped 250 percent between 1936 and 1937.
Deals were also made to barter industrial goods and newsprint for Mexican oil.

I. G. Farben was sanguine about the future despite the miniature crisis that
was swirling through Germany. Company officials assured the government
without qualification that all of Germany’s fuel supplies could be met through
the liquefaction of coal. Apart from the promise of greater government support,
I. G. Farben’s sense of synfuels as liquids of destiny was encouraged by nar-
rowing costs. In August 1936, the largest of the liquefaction plants was turning
out fuel at $8.93 a barrel. Romanian crude products could be bought for $6. U.S.
landed costs were $4.75, but the long logistical line from the Gulf of Mexico to
Hamburg was of concern to German planners.

New urgency for supplies was prompted by Germany’s vast arms build-
up. The Treaty of Versailles was renounced, and Berlin proclaimed its inten-
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Figure 1.2. Adolf Hitler and Benito Mussolini

P

Adolf Hitler (right) and Benito Mussolini in Munich, Germany, June 1940. Both Germany
and Italy were heavily dependent on foreign oil in the years leading up to World War 1.
National Archives and Records Administration

tion to create a 36-division army of 550,000 troops and 3,200 tanks. Luftwaffe
plans called for the construction of 4,500 combat aircraft. While other nations
were meeting to limit their navies, the Nazis ordered the creation of a fleet un-
rivaled in firepower. The most dramatic evidence of the scope of Germany’s
military modernization program was the development of jet aircraft. Aviation
history was written by German scientists and engineers when the world’s first
flight with a jet engine was made by a Luftwaffe pilot in a Heinkel He 178 before
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Figure 1.3. Germany'’s oil, 1938
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the outbreak of World War II. It was no coincidence that the specialists knew
that coal-made liquids were ideally suited as jet fuel and easily manufactured.

By September 1936, Hitler was able to put together his master project for
self-sufficiency. Ten new hydrogenation plants were to be constructed at a cost
of half a billion dollars. Total synfuels production would be 86,000 barrels a day
by 1938, or nearly triple what was produced in 1936. “The question of produc-
tion costs of these raw materials,” said Hitler, “is of no importance.”
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As a further incentive to spur synfuels, the government increased the duty
on imported oil in December 1936 to the equivalent of $13.05 a barrel. The ac-
tion instantly discouraged imports and made synfuels truly competitive. There
was also a much smaller tax on domestically produced motor fuels, but this was
abandoned a few months later, apparently because it ran counter to Hitler’s
motorization program. In fact, Germans were extremely Spartan in their use
of petroleum products. On an annual per capita basis, each German accounted
for only five gallons of oil materials. Britons, by the same computation, were
using 3 times as much and Americans 11 times more."?

Synfuel expansion was rapid. By April 1938, construction was underway
at five more plants, which would assure a daily production rate of 66,000 more
barrels.

Domestic crude oil was not neglected or abandoned during this period de-
spite I. G. Farben’s claim that synthetics would fulfill the Reich’s total needs.
The fields of Germany yielded twice as much crude in 1938 as they had five
years earlier. A modest but intense exploration period, which was tripled after
Hitler gained power, was paying dividends.

While these were solid measures of improvement, some Germans felt they
were swimming upstream. The more oil, crude or synthetic, being produced,
the more that was being used. By 1938, German consumption had climbed to
150,000 barrels a day, with the armed forces alone using nearly half the total
amount.

“Germany,” as one study concluded, “could now obtain gasoline out of
a coal mine, but more important politically, it could now operate a mecha-
nized army of tanks, bombers and fighter planes with a minimum of natural
petroleum.”"?

Historian J. F. C. Fuller was even more succinct when he said that without
synthetic fuel the Germans “could not have declared war, let alone waged it.”

12 These figures are for 1938 and are contained in table 2 of U.S. Strategic Bombing
Survey, The German Oil Industry, Ministerial Report Team 78 (Washington, DC: Gov-
ernment Printing Office, 1947).

13 Krammer, “Fueling the Third Reich.”
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CHAPTER 2
BLITZKRIEG AND OIL

If there were oil fields or refineries to be secured, it was the aim [of Nazi
Germany] to bring them into immediate operation.
~ A. E. Gunthur, Petroleum Times, 20 December 1947

The handful of men assembled at Spandau Barracks outside of Berlin in
August 1939 was sworn to secrecy. The reason became apparent when they
were told that they would be part of the Galician Crude Oil Commission.
Although the operation’s name seemed innocent enough to the uninitiated,
insiders were busy completing plans for Hitler’s invasion of Poland.

The men listened as Major Erich Will explained their mission. Under his
command, they would become “oil commandos,” advancing with the tanks
and troops that would dash southeastward across Poland to capture the cov-
eted oil fields and refineries of Galicia (Eastern Europe). Their task: the techni-
cal occupation of the 6,600-square-mile production area. The flow of Polish oil
for the Reich was imperative.

A sense of the commandos’ importance was evinced in the group’s po-
sition directly under the German Army High Command (Oberkommando der
Wehrmacht or OKW). Major Will reported to the OKW’s economic section.
Each commando had been handpicked from private oil companies and gov-
ernment bureaus. All were specialists in petroleum exploration and produc-
tion. They would hold no ranks and wear no uniforms but still be integral
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parts of the forthcoming invasion. They were told their service would be brief,
for Poland would be overrun in a few days in a blitzkrieg, or “lightning war.”"

As a concept, blitzkrieg was not new to Germans. Prussian generals in
the nineteenth century developed troop mobility as a strategy to fight a mul-
tifront war with limited resources. Marshal Helmuth von Moltke the Elder
in 1869 and the plan of Alfred von Schlieffen in 1914 embraced and extended
the doctrine. With Hitler’s ascendancy to power, the doctrine was refined and
adapted to modern weaponry. What made blitzkrieg essential to the Nazis
was that their resources were even more limited than those of their Prussian
forebearers, who had only to find feed for horses. In 1939, Germany’s blitz-
krieg was based on swift-moving tanks and far-ranging aircraft, both of
which demanded quantities of fuel that Germany did not possess. In essence,
blitzkrieg meant quick victories to be fueled by limited stockpiled materials.
Along war had to be avoided at all costs.

Poland was overrun in three weeks. While the world added new words
to its vocabulary —blitzkrieg, panzer, Stuka, and Luftwaffe—German propagan-
da led to a distorted and exaggerated picture of what actually took place.
Although Germany’s nine armored divisions spearheaded the attacks, most
of the German divisions were purely infantry, and the burden of each divi-
sion’s supplies was carried by the 5,375 horses assigned to them. Many of the
horses had been purchased from the British when they began mechanizing in
the mid-1930s. In Poland, a constant difficulty arose from the supply of horse-
shoes, which were made to fit each division’s garrisoned animals but were
too small for the splayed hooves of the horses commandeered by the army
during mobilization.

Germany committed 2,700 tanks piecemeal against Poland. Only the XVI
and XIX Corps operated as integrated armored units. When tanks entered cit-
ies, they were rendered immobile. As a U.S. Army postwar study states: “Full
advantage was not taken of the Panzer divisions in the campaign in Poland.”?

! The term blitzkrieg is said to have been coined by Hitler in 1936. However, some histo-
rians dispute this, and there is no consensus on the term'’s origin.

2 Robert M. Kennedy, The German Campaign in Poland (1939) (Washington, DC: Depart-
ment of the Army, 1956), 131.
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Figure 2. German troops in Poland

German troops march through Warsaw after overrunning Poland in three weeks, Sep-
tember 1939. While the rapid victory was largely attributed to Germany’s mechanized
forces and blitzkrieg tactics, most of the German soldiers who fought in Poland were
infantrymen who depended chiefly on horses for transportation.

National Archives and Records Administration

Part of the reason was a German inability to solve logistical problems.
Fuel was not readily available, and panzer units in combat suffered from a
lack of spare parts for even simple repairs. Each tank was supposed to ad-
vance 724 km on its normal fuel load and supplemental containers. Traveling
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across difficult terrain on circuitous routes reduced the range significantly.®
Regimental and divisional supply trucks and trains could not be ideally po-
sitioned, and the panzers could not get fuel when needed most. There was
an overall shortage of trucks to carry fuel, and the 500,000 gallons transport-
ed to a storage center near Breslau (now Wroctaw) in German Silesia were not
available to dry panzers only a short distance away. A panzer division of the
XIX Corps ran out of fuel on the second day of the war.

The situation was both ominous and prophetic. Fuel problems would
haunt the Nazis to the bitter end. The situation had first surfaced in March
1938 during the occupation of Austria. While no resistance to Anschluss (an-
nexation of Austria) was anticipated, Germany felt it prudent to display its
might with a show of panzer force.

Lieutenant General Heinz Guderian, principal advocate of a German pan-
zer force, took command of the armored units that would lead the advance to
Vienna. Two divisions — the 2d Panzer from Wiirzburg and the SS Liebstandarte
Adolf Hitler from Berlin—were ordered to Passau, where Austrian officials
had stopped Hitler from crossing the Danube River into his homeland in the
1920s when the German government had ordered him deported.

Immediately, there were problems. After their journeys, tanks of both di-
visions ran out of gas with 274 km still to go to the Austrian capital, and the
officer in charge of the army fuel depot in Passau refused to refill them be-
cause he had no orders. Secondly, the panzers would again be short of fuel
along the way unless they had extra supplies. Guderian roused the sleeping
mayor of Passau to requisition trucks to haul additional gasoline and tele-
phoned service stations in Austria to open up for his armor. Finally, the com-
manding officer of the 2d Panzer had no maps of the area, and Guderian had
to get him an ordinary Karl Baedeker’s travel guide to Austria so the tanks
could find their way.*

Once on the road, even more serious problems developed. At least 30
percent of the tanks broke down because of mechanical failures. Without the

% A panzer division used 1,000 gallons per mile, twice that in open country.
4 Heinz Guderian, Panzer Leader, trans. Constantine FitzGibbon (New York: E. P. Dut-
ton, 1952), 33-34.
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availability of repair units or spare parts, helpless armored vehicles soon lined
the road. Fuel siphoning for refills and communications lapses made a mock-
ery of organization. Fortunately, this all happened along main trunk high-
ways where the population greeted the Germans warmly instead of shooting
at them.

The march into Austria was supposed to be an exercise in panzer mobil-
ity, but as Guderian wrote later, “Fuel supply had been shown to be a funda-
mental problem.”>

Anschluss with Austria helped fill part of the energy gap. Existing crude
oil production and subsequent development of the Prinzdorf field added an-
other 18,000 barrels a day to the greater Reich’s domestic oil production. That
output was a far cry from what might have been produced, and the Germans
committed an error that was to come back to haunt them. With their faith in
synthetics unshaken, German officials were unwilling to devote money and
material to boost the Austrian oil output. Hitler said later, “There is no limit to
what we could have extracted from the sources in the vicinity of Vienna if the
state had undertaken the necessary exploitation in time.”

It was less because of German panzers and aircraft than overwhelm-
ing German and then Russian numerical superiority and inadequate Polish
equipment that Poland was conquered. Poland’s strategy rested on defending
its frontiers, and the surprise attack and subsequent breakthrough fully dis-
credited an already anachronistic military philosophy. Cities and large mili-
tary centers were bypassed in giant encirclements.

On the surface, it all seemed easy. On 17 September, immense German
pincers closed near Brest-Litovsk, ensnaring virtually all that was left of a
decimated Polish fighting force. Early that morning, however, Russian forc-
es crossed into eastern Poland. When told that the Russians were in the fight,
the German Army chief of operations, General Alfred Jodl, inquired fearful-
ly, “Against whom?” Hitler had not advised his top commanders of the secret
agreement he had negotiated with the Russians to partition Poland.

5 Guderian, Panzer Leader, 35.
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Even more surprised were the German panzer and motorized units of
the XXII Corps, which had been fighting their way to the Galician oil fields
with the oil commandos to the immediate rear. The armored groups were or-
dered to secure the facilities intact, if possible. When they arrived at Jasto on
15 September, they made their first penetration to those targets. The retreat-
ing Poles had attempted to sabotage as much as they could, but most of the
structures were intact. The oil commandos quickly assessed the damage, es-
tablished a field center, and determined what would be needed to bring the
wells back into production.

The tanks paused in Jasto only briefly. They moved on that same day to
the greater concentration of oil fields farther east. At Winniki, another oil cen-
ter, they found Russian tanks blocking their path. Soviet armored forces had
obviously sped to the Galician production areas in a rush to beat the Germans.
They had had to travel only 160 unimpeded kilometers from early morning to
win the race. The Germans had fought for 17 days over hundreds of kilome-
ters to reach Galicia—and they lost most of it.

Russia thus held the more productive areas around Drohobych and
Stanistaw6w (now Ivano-Frankivsk), with the San River in that area marking
the dividing line between Soviet and German occupied territory. Germany
had been counting on the entire production of Polish oil. It ended up con-
trolling only 1,646 producing wells, while Russia held 2,273. And the latter
were far more productive, yielding 70 percent of Poland’s total production.

Before the war, Poland had produced 10,500 barrels of oil daily. Germany
could reap only 3,000 barrels a day from the wells under its control. Full
Polish production nearly equaled Germany’s own output of crude. If the
Germans had taken possession of all Polish oil in 1939, that amount would
have supplied about 7 percent of Germany’s total military and civilian needs,
and the Nazis could have systematically exploited Poland’s known reserves.
Such exploitation was the function of the oil commandos, but they were lim-
ited to west Galicia.

Their work was more than satisfactory from a German point of view.
New wells were drilled after existing production facilities had been repaired.
By 1940, when the o0il commandos had returned home to their civilian jobs

and turned the west Galician fields over to a consortium of four German oil
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companies, the fields were producing more oil than in the immediate prewar
period.® Authorities in Berlin were so pleased that the OKW planned the for-
mation of another group of oil commandos for the invasion of France and the
Low Countries (Belgium, the Netherlands, and Luxembourg).

There was special significance in German preparations to capture the
French oil fields. In their minds, they would be taking back only what right-
fully belonged to them. All the oil produced in France at the time came from
Pechelbronn (now Merkwiller-Pechelbronn) in Alsace, a region lost to France
in border adjustments after World War I. Pechelbronn, and Alsace, had been
under German control from 1870 until 1919.

As plans advanced in Berlin for the invasion of France, a survey was
conducted for specialists on French oil fields. Without difficulty, seven men
working for DEA Deutsche Erd6l A.G., one of Germany’s “Big Four” oil com-
panies, were tracked down and earmarked for a return to Alsace, where they
had worked in Pechelbronn when it was German. DEA Deutsche Erdél, in
fact, had been the major operator in the Pechelbronn fields before 1919, and
it was not difficult for the Nazis to win the company’s agreement for a tem-
porary assignment. Not only were these engineers and production special-
ists experts, but their expertise extended right to particular fields and facilities
they would be working.

These seven veterans of the French fields became the core of the large pro-
fessional force that was constituted as the Pechelbronn Crude Oil Commission.
As in Poland, they would be under direct military control but would not wear
uniforms. They were poised to move in behind the troops and “to get the
Pechelbronn oil fields and refinery working at the first opportunity.””

6 Details of the o0il commando operations are available in German World War II doc-
uments held by the National Archives and Records Administration, Washington, DC,
and in a 16-part series by A. E. Gunther, “The German War for Crude Oil in Europe,
1934-1945,” which appeared in the Petroleum Times of London between 8 November
1947 and 8 May 1948. Production figures were also drawn from postwar statistical data
published in various publications of the U.S. Department of the Interior and the Amer-
ican Petroleum Institute.

7 A. E. Gunther, “The German War for Crude Oil in Europe,” Petroleum Times (London),
13 March 1948.
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France and the Low Countries were invaded in May 1940. This time, it
was blitzkrieg to near perfection. One of the ironies of that lightning strike
was the employment of panzer warfare to its fullest potential against the
French. France was the first nation to embrace armor as a major military en-
tity, equipping a cavalry division with tanks in 1935. An obscure colonel,
Charles de Gaulle, promoted the creation of such units, and his views were
at last gaining currency. But French military habits were not changed easi-
ly. No more armor divisions were created until 1939. The tradition-minded
French Military Command seemed content with only the token gesture to-
ward modernization and even failed to take into account the means to combat
the armored forces that other countries began developing. The French never
bothered to produce antitank mines, and while they ordered the manufacture
of antitank guns, a shortage existed in 1940 because the bulk of these weapons
had been exported. Above all, though, was the French insistence that it would
fight at the Maginot Line, a fixed-defense mentality. The fortification had no
place in modern warfare, but the French would not believe it.

Germany massed 94 divisions along the western front for its attack. Only
19 of them faced the Maginot Line. The rest were arrayed along the borders
with Luxembourg, Belgium, and the Netherlands to sweep around the ar-
chaic fortress that confronted them along the length of the French bound-
ary. The Germans struck on 10 May, led by 10 panzer divisions—all that the
Wehrmacht could assemble. For this campaign, Germany used its armor in
brilliant fashion. The panzers broke through thin defense lines manned by
numerically inferior Allied forces and enveloped them with breathtaking
speed and surprise. In the original plans, the German tanks were to reach the
Meuse River in five days; they arrived in three. French Army general Maurice
Gamelin, commander in chief of all Allied forces, vainly issued orders to halt
the advance: “The torrent of German tanks must finally be stopped.”

They were not, and on 20 May, panzers reached Noyelles (now Noyelles-
sur-Mer), France, on the English Channel coast. In less than a month, the
Germans consolidated their victory.

A total of 2,574 tanks were used to gain control of France and the Low
Countries. More than 4,000 fighter planes and 2,000 bombers of the Luftwaffe
joined in the blitzkrieg. Fuel was expended at a rate greater than at any previ-
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ous time in military history but, for once, German tanks and aircraft never ran
short. Only the commander of the 2d Panzer Division complained about short-
ages and sought to halt his advance. He was ordered to press on. It was his di-
vision that reached the English Channel first.

General Guderian, who commanded a panzer corps in the campaign,
wrote later: “There was no lack of fuel . . . it was only a question of trans-
port and easy to solve.”® The planning for fuel replenishment was more com-
prehensive and realistic than it had been in the Polish campaign. However, a
great deal of improvisation and good fortune made adequate fuel distribu-
tion possible. Seven million barrels of oil stockpiled by the French, and less-
er amounts by the Belgians and Dutch, were captured by the Germans. The
windfall, located along invasion routes, permitted convenient refueling by
Nazi panzers. The bulk of the stock remained in storage until drawn down by
the Luftwaffe to fight the Battle of Britain.

Germany had also stockpiled vast quantities of fuel for its tanks and
planes just within the frontier area before the invasion began. Belgium, as
soon as its transportation centers were overrun, served as the main fuel dis-
tribution center for the swift German advance. By 22 May, a system operated
to bring fuel and other supplies, primarily by rail, from Germany to Antwerp
and by barge from Duisburg, the port city at the confluence of the Rhine and
Rubhr Rivers, to Brussels. The material was then hauled to unit supply points
by truck. The great weakness was finding enough vehicles to complete the
distribution process.

Horse-drawn wagons continued to serve as the cornerstone for infantry
division support. The animals in each division required a total of 53 tons of
oats and hay daily. That feed had to be transported or appropriated along the
way. Even the infantry divisions needed gasoline for their motorized vehicles,
about 7,000 gallons per division each day. In pure tonnage, a German infantry
division required three times as much horse fodder as motor fuel. In the inva-
sion of France, the horse-drawn wagons threatened to disrupt the transporta-

tion system. They clogged roads, slowing motorized supply columns.

8 Guderian, Panzer Leader, 90.
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By the end of May, it was apparent that more trucks were needed. The
Wehrmacht commandeered civilian vehicles, along with their drivers, and or-
dered them to assemble at Aix-la-Chapelle (also known as Aachen) to carry
supplies to panzer and other mechanized units that had driven well beyond
planned resupply points.

Even if the problems worked themselves out through emergency mea-
sures and luck, the need for much better logistics soon became obvious.
Hitler, with a penchant for detail not common with top military commanders,
recognized the faults within the German supply system before his staff and
field generals. He ordered a complete overhaul while the war in France was
still being fought. Even so, as one writer later observed, “No amount of jug-
glery was able to make up for Germany’s basic weaknesses such as an insuffi-
ciently developed motor industry and an insecure supply of fuel.”’

It was the task of the oil commandos of the Pechelbronn Crude Oil
Commission to help remedy the problem, but they were delayed in moving
to their objective. The fields of Alsace were just beyond the Maginot Line, and
the Wehrmacht, flush from its victorious sweep around the static defense line,
was in no hurry to penetrate it by frontal assault. The fruits of victory would
fall when ripe. Pechelbronn could wait until the once vaunted French defens-
es eroded to the point where they could be attacked more easily from the rear.

On 20 June, the oil commandos gathered at Landau to accompany the
troops who would pierce the Maginot Line. The following day, they drove
to the southwest through a 5-km breach in the defense line and arrived early
that evening at Pechelbronn. A handful of collaborators greeted them.

The OKW ordered an immediate assault on the oil fields. The area was
occupied without a shot fired. Sixty soldiers on motorcycles, two tanks, two
artillery pieces, and seven oil commandos riding in two cars took the fields
unopposed.

Fighting continued nearby, however, and Pechelbronn’s fields remained
under sporadic fire for more than a week because several thousand French

 Martin van Creveld, Supplying War: Logistics from Wallenstein to Patton (Cambridge,
UK: Cambridge University Press, 1977), 147.
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soldiers to the immediate north held out in some fortresses of the Maginot
Line. The oil commandos had ample opportunity, even with the occasional ar-
tillery barrages, to assess the extent to which the fields had been damaged by
the retreating French.

Demolition squads of the French Army had been assigned responsibility
for blowing up the fields and facilities if the Germans threatened to capture
them. They botched the job. About 1.5 million gallons of gasoline and other
petroleum products were discovered in storage at Pechelbronn. Some wells
were untouched. Other facilities were only slightly damaged and could be re-
paired without difficulty. Well heads were mostly undamaged, and a great
portion of production was resumed within a few weeks. Where structures
were toppled, new steel derricks were installed within five to eight months.
The refinery was at first thought to have been rendered useless, but there,
too, the actual damage was minimal. Limited refining operations began with-
in three months, and full capacity was reached in eight months."

When Axis forces threatened to seize oil fields, defenders desperately
tried to destroy the wells before retreating. It turned out to be a difficult task.
Setting the wells aflame or destroying drilling machinery were the least ef-
fective methods. Fires could be easily extinguished and aboveground equip-
ment replaced. Other techniques were used with varying degrees of success,
though none halted production for more than a few months. The simplest and
most common method was filling the well holes with metal junk, but in time
the scrap could be retrieved. The best plug was reinforced concrete poured
through piping driven through the length of the shaft. Repair crews, howev-
er, drilled out the concrete. Flooding with mud and water under pressure was
generally effective, though crews—oftentimes under fire—rarely had time to
clog the underground oil channels. If done properly, dynamiting ripped holes
in the steel casing sunk deep in the earth, permitting water and sand to block
and even force back the oil flow. Inexpertly placed dynamite resulted in its
full force being wasted in upward and downward blast pressure without the

desired sideward force that produced the ruptures. Whatever method used,

10 Gunther, “The German War for Crude Oil in Europe.”
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the new operators could resume production just by boring another shaft next
to the one sabotaged.

The French made a feeble effort to move some key equipment out of
Pechelbronn before the Germans arrived, only to run into the encircling Weh-
rmacht at Epinal, a few kilometers away. It was a simple matter to truck the
material back to the production area.

One final task remained for the oil commandos after the fall of France,
but they were too busy at Pechelbronn. When Paris was occupied, other oil
experts had to be brought in from Berlin. These men, knowledgeable in var-
ious facets of petroleum production and exploration, were dispatched to the
offices of private oil companies, foreign as well as French, and oil service con-
tracting firms. There, the Germans scoured files for technical data and other
information kept on oil operations and geological surveys in other countries
in Europe. Particularly important was material on the Soviet Union. All such
papers and documents were collected and rushed to Berlin. Germany was al-
ready beginning to look to the east again.

Russia, inevitably, had to become the major source of fuel for the Third
Reich. Nazi Europe in 1940 was incapable of producing petroleum in suffi-
cient quantities to sustain itself. Pechelbronn yielded only about one-third as
much oil as the Polish wells in western Galicia. As Fortune magazine reported
during that period, “Of all the liabilities that Hitler acquired when he swal-
lowed Europe at a gulp, by far the most serious was the problem of oil.”"

Germany had already suffered an energy crisis in the bitterly cold winter
of 1939-40 before conquering Denmark, Norway, the Netherlands, Belgium,
Luxembourg, and France. Conservation measures were mandatory, and civil-
ian consumption was sharply curtailed. Even if Hitler had been able to deliv-
er his low-cost Volkswagens to every German family, there would not have
been enough fuel to power them.

The German victories of 1940 were won because the German military
turned “scavenger.” By the summer of that year, half of the Wehrmacht's in-

fantry divisions were equipped with captured trucks fueled with gasoline

1 “The Paradox of Oil and War,” Fortune, September 1941, 69.
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taken as spoils of war. The Luftwaffe was bombing Britain with French fuel
conveniently stockpiled when captured. Europe’s transportation network
under German control made it simple to move fuel when and where it was
needed.

The Reich, it seemed, almost luxuriated in oil. But it was all illusion.
Combined consumption by German armed forces from the invasion of Poland
to the fall of France amounted to 12 million barrels of gasoline, diesel fuel,
and lubricants. That was only 40,000 barrels a day, but it still imposed a drain
on Germany alleviated only by newly captured stocks.'

Also, Britain was still in the war. Hitler had miscalculated the English de-
termination to go to Poland’s aid. From all accounts, he did not believe the
British would join in the conflict but would permit him a free hand. Now,
even standing by herself, Britain was able to impose a naval blockade that ex-
acerbated Germany’s fuel problem. All oil shipments from the Americas, the
Middle East, and Asia were denied to the European mainland.

German leaders were faced with a major dilemma. They fully appreciated
the longer-term difficulties. As a contemporary report noted, “For upwards of
twenty years the military and economic geniuses of the Reich had studied the
history of the First World War in minute detail and in planning for victory in
World War II they had absorbed one fundamental lesson—that under no cir-

cumstances should Germany be forced into a long war.”*

12Van Creveld, Supplying War, 145.
13 “The Paradox of Oil and War,” 69.
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CHAPTER 3

OCTANE AND THE
BATTLE OF BRITAIN

I think we wouldn’t have won the Battle of Britain without 100-
octane . . . but we did have 100-octane.
~ Geoffrey Lloyd, M. P., British Secretary of Petroleum, 1942

The Luftwaffe entered the war using fuels that were not of the quality of
those of their western opponents.
~Edward L. Homze, Arming the Luftwaffe (1976)

With the Battle of Britain set to begin, the two sides found themselves in oppo-
site military fuel positions. An ominous supply crisis loomed for the British,
while the Germans enjoyed a surplus.

By the summer of 1940, Britain and Germany faced each other with fuel
supplies coincidentally reflecting the overall military situation. Germany
was triumphant and seemingly invincible. Britain, staggering and facing a
cross-channel invasion, mustered its meager resources for a decisive battle.

Britain’s prospects were bleak. Its survival depended on oil imports, and
the amount of petroleum products and crude oil reaching its shores was dwin-
dling. Stocks would be cut in half by fall when only two-thirds of the requisite
imports to maintain minimum levels were expected to arrive. Despite civil-
ian rationing, which began within days of the declaration of war, and other
stringent conservation measures, the British viewed the situation with under-
standable alarm.

Fuel stocks fell sharply in the winter of 1939-40. Tanker losses were stag-
gering. In the first year of the war, 573 British-controlled tankers were sunk,
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mostly by magnetic mines strewn by German bombers along approaches to
British ports. German attack planes and a growing number of U-boats also
menaced oil imports. The relatively safer west coast ports were congest-
ed with tankers that had made it through but had to unload at overstrained
facilities.

For the first and last time in the war, Germany enjoyed an abundance of
fuel. Seven million barrels were captured in France and other countries over-
run in the lightning campaign. This booty included about 2 million barrels of
aviation fuel, a prize that doubled Germany’s stockpile of high-performance
gasoline. Synthetic fuel produced for the Luftwaffe approached 17,000 bar-
rels a day, and new plants would shortly triple that output. Germany also
enjoyed the benefit of vast quantities of Russian oil obligingly provided by
Stalin. About 4.5 million barrels of Russian production had been shipped to
Germany by the end of 1940. Long after the Russians joined the Allies and
were demanding British and American aid, Winston Churchill is said to have
recalled bitterly how the Soviets helped fuel the Luftwaffe during the Battle
of Britain and the Blitz.

Britain scurried to improve its position and eventually did. But in one
important area—100-octane fuel—the situation remained tenuous through-
out the Battle of Britain. The Royal Air Force (RAF), which was destined to
be the spearhead of the nation’s defense, was threatened with a shortage of
the proper fuel to power new planes coming off assembly lines. The gene-
sis of the problem was prewar shortsightedness and miscalculation during
which the Luftwaffe won its one and only strategic battle, a single grand vic-
tory achieved without a plane in flight or a weapon fired. The Luftwaffe won
the infamous Munich Agreement of 1938 for Hitler by its mere existence.!

In September of that year, after the Nazi Party rally, Hitler declared that
he would send his troops into Czechoslovakia unless it ceded territory with

German-speaking majorities to the Reich. If Czechoslovakia refused and was

! The Munich Agreement was between Germany, Great Britain, France, and Italy, per-
mitting German annexation of the Sudetenland, in western Czechoslovakia.
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attacked, France was treaty-bound to come to its aid. Britain and Russia, in
turn, under existing treaties, would be obligated to join the French.

Leaders of Germany, Italy, France, and Britain assembled in Munich to
see if war could be averted. A document prepared by the German Foreign
Ministry but presented by Italy’s Benito Mussolini was offered as a “compro-
mise,” although it gave Hitler everything he wanted.

British prime minister Neville Chamberlain and French premier Edouard
Daladier carefully weighed their decisions. Both knew rejection meant war.
They also knew that nations do not accept conflict without reasonable chanc-
es of survival. It was known that Germany had only 13 first-line divisions,
with another 44 available under full mobilization. The combined strength of
Czechoslovakia (which alone had 35 divisions in the field), France, Britain,
and Russia was about 300 divisions. Britain and France possessed navies vast-
ly superior to Germany’s.

The Achilles’ heel of Britain and France was airpower. At the time of
Munich, Germany had 1,200 modern operational bombers. Britain could mus-
ter only 93 modern fighters and several obsolete squadrons of interceptors for
its defense. France was hopelessly ill-equipped to fend off German air attacks
with its impotent Armée de I’ Air.

No one seemed to doubt the new and mighty Luftwaffe would wreak
havoc on London and Paris or any other city it chose to bomb. The “fear
of carnage and panic in those cities, more than any other factor . . . caused
the French and British air staffs to advise that war should be avoided at any
cost.”?

Although Britain and France had watched the rapid buildup of Germany’s
air force, they ignored the threat. By complacency and political neglect, and
with minds set on World War I strategies, they permitted the Nazis to gain
air supremacy. From 1934 through 1938, Germany produced 21,104 aircraft.
Comparably, British output was 8,737 and the French 3,800. Not only did the
Germans have a quantitative advantage, but their fighters and bombers were

also demonstrably superior.

2 Telford Taylor, Munich: The Price of Peace (Garden City, NY: Doubleday, 1979), xv.
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Chamberlain and Daladier capitulated. Documents and records later
showed that the Germans at that time did not intend to attack either Britain or
France and probably lacked the wherewithal for such actions.

Both Britain and France, however, were galvanized into massive air mod-
ernization programs. Navies and armies were not neglected, but priorities
went to air arms. In London, plans focused on the RAF, for as one historian
wrote, “Britain possessed not so much an air force as an unformed embryo.”?

A vast construction program called “Scheme M” was initiated, made no-
table by authorizing the RAF Air Staff to order as many aircraft as British
frame and engine industries were capable of producing. Foreign purchas-
es were authorized if domestic output fell short of total need. Emphasis was
placed on production of Supermarine Spitfire and Hawker Hurricane fight-
ers. Sir Kingsley Wood, then secretary of state for air, said, “I propose to give
highest priority to the strengthening of our fighter force, that force which is
designed to meet the invading bomber force in the air.”*

Final plans called for deliveries of 2,529 combat aircraft. It was also de-
cided the planes would be equipped with engines requiring 100-octane fuel.
Eight hundred improved Spitfires and Hurricanes were to be operational by
1941 under Scheme M. It was estimated that the RAF would use 15,000 bar-
rels of aviation fuel a day by then, more than twice the amount previously
projected. As an official British historian stated: “The prospect of securing
sufficient supplies of 100-octane fuel in addition to the 87-octane petrol de-
signed for nonoperational flying looked doubtful when the Air Ministry de-
cided to make a change.”® Testing 100-octane in engines had been conducted
since 1937, but the work lagged because there were no facilities in Britain
to produce octane-boosting additives. Still, opting for 100-octane fuel made

sense. The Air Ministry found the new engines, particularly the Rolls-Royce

% John Terraine, A Time for Courage: The Royal Air Force in the European War, 1939—1945
(New York: Macmillan, 1985), 70.

4 House of Commons and House of Lords Parliamentary Debates (Hansard’s), 10 No-
vember 1938, vol. 341, 327 —-443.

° D. J. Payton-Smith, Oil: A Study of War-time Policy and Administration (London: Her
Majesty’s Stationary Office, 1971), 55—56.
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Merlins, pushed aircraft to higher performance levels. Fighters using 87-
octane had a combat rating of 1,030 horsepower but achieved 1,310 with
100-octane. The extra boost and thrust could be the margin of survival.

Acquiring 100-octane fuel was another matter. Normal refining of crude
oil by thermal cracking in Britain employed heat and pressure, but the meth-
od did not yield a knock-free aviation fuel. A catalyst was required to boost
the octane level. A pure hydrocarbon isooctane blended with high quality
crude and tetraethyl was proposed.

For its air modernization program, Britain was determined to be self-
sufficient in aviation fuel production while relying on crude supplies from
abroad. A special committee from government and industry drew up plans
for British production of 16,000 barrels of 100-octane daily to meet RAF re-
quirements. Even planes with fuel requirements of lesser octane were found
to perform better with the higher grade. With 100-octane and a simple carbu-
retor adjustment the older Hurricanes, for example, were given an extra boost
and performed appreciably better.

By January 1939, the British Committee of Imperial Defence approved
construction of a refinery to produce isooctane and 100-octane gasoline in
Billingham. By cutting red tape and making priority allotments, production
reached 650 barrels of 100-octane daily by the end of the year, demonstrating
the feasibility of the refining method.

Billingham was also built to produce high-quality fuel through hydro-
genation identical to the German oil-from-coal process. While the British
initially rejected this process as economically impractical and strategically un-
desirable, the Billingham project was a hedge against import uncertainties. In
the end, Billingham produced no synthetic fuel.

As large-scale production of synthetic fuel appeared increasingly un-
realistic, the British government approved the construction of other 100-
octane refineries, selecting Heysham, Stanlow, and Thornton as dispersed
sites on opposite coasts to reduce the possibility of total destruction by enemy
air attacks.

At that point, what appeared to be an orderly and well-coordinated
plan fell victim to vacillation and indecision. No sooner was Billingham in
operation than it was converted to produce automobile fuel instead of 100-
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octane. The reason was economic. Dollars could be saved by cutting gasoline
imports from the Americas. Stringent cost-saving policies also cut into the
other 100-octane projects. The Thornton plant was half completed and then
abandoned. Work was delayed on the Heysham facility until it was realized
that completion would have to be postponed indefinitely because of a lack of
materials. Only Stanlow would be ready, but its yield was a paltry 720 bar-
rels a day.

By arbitrary revisions in priorities and budgeting, the British came close
to scuttling their entire air modernization program. There had been strenuous
efforts to mesh aircraft production with fuel needs, but according to the offi-
cial British historian, “After the outbreak of war the problem had fallen out of
sight.”®

Fortunately, the British found they could turn to foreign sources for fin-
ished 100-octane fuel. High-quality aviation fuel, conforming to RAF stan-
dards, was available in the United States, Iran, and the Dutch East Indies.” All
were prepared to provide 100-octane, but each posed levels of transport risk
and uncertain assurances of future supplies. The United States was belated-
ly building up its own air force and would itself need large quantities of 100-
octane. Its neutral status and moves toward an embargo on oil exports gave
the British pause. Iran had a pro-German government that periodically vowed
to end concessions granted the oil consortium controlled by the Western de-
mocracies. Japan was threatening Southeast Asia and could easily disrupt
supplies from the Dutch East Indies.

In the end, it was the shortest supply line on which the British depended
most—the United States, which supplied 53 percent (4,380 barrels daily) of
the aviation fuel consumed by the British military in 1940. U.S. oil exports to

Britain in 1940 were 325 percent greater than the previous year.?

¢ Payton-Smith, Oil, 260.

7 The Anglo-Iranian Oil Company had just developed an improved process, which was
shared by Allied refiners using similar crude oil. Butylenes and isobutane were com-
bined, producing alkylates rich in isooctanes.

8 H. Duncan Hall, North American Supply (London: Her Majesty’s Stationary Office,
1955), 89.
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Figure 3.1. Allied convoy in North Atlantic waters

A North Atlantic convoy sails to the United Kingdom, 1941. The previous year, the Unit-
ed States supplied 53 percent of all aviation fuel consumed by the British military.
National Archives and Records Administration

British officials, already absorbed with the fuel problem, were unexpect-
edly confronted with a new set of difficulties. After the outbreak of hostilities,
a frenzy of industrial mobilization resulted in mismanagement and waste.
The political leadership tried to manage a war for which Britain’s indus-
try was ill-prepared. Aircraft production was a major bottleneck. As indicat-
ed earlier, Hurricane and Spitfire production was accelerated, and the target
date for completion of the Scheme M fighter program was 1941. It seemed a
hopeless goal, but the government pushed manufacturers to their limits. The
Gloster Aircraft Company factory turned out a Hurricane every four hours by
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keeping the assembly line running day and night. The wood and frame struc-
ture of the Hurricane made production relatively simple. With the superior
Spitfire, however, all-metal construction created production problems and de-
layed deliveries.

Early Spitfire components were manufactured at scattered plants. When
brought together for final assembly, the parts did not fit. Schedules fell behind
by a full year. A fully integrated production facility at Birmingham operated
by William Richard Morris, Lord Nulffield, apparently was mismanaged, and
t