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Foreword

Between profane discussions it is not unusual to hear 
the odd group of infantrymen debating the relative 

merits of some historical battle or tactic, from Chancel-
lorsville to Vietnam. Tankers love to talk about Patton 
and Rommel. Yet, chemical, biological, radiological, and 
nuclear (CBRN) weapons professionals usually focus
discussions on equipment or techniques and procedures, 
when not complaining about Fort Leonard Wood. All humor
aside, unlike most other components of the United States 
military, CBRN officers, soldiers, marines, and airmen 
suffer from a severe lack historical knowledge, in part 
due to the lack of accurate historical accounts regarding 
chemical warfare. [ 1 ]

I founded CBRNPro.net for the sole purpose of changing 
that. Infusing current discussions with historical context 
is our raison d’état. But I am not the fi rst to attempt it. 
In fact, the history of attempts to introduce history to the 
CBRN profession, while a depressing tale of voices in the 
darkness, is also a grand exercise in intellectual discovery 
and the vagaries of historical argument.

There were several well known voices between April 22, 
1915 and September 1939 who published works on the 
subject. But World War II soon drown out those voices and, 
as the war did not include signifi cant chemical warfare 
on Western battlefi elds, it became a (mostly) forgotten 
subject, overshadowed by nuclear weapons. Some of 
the interwar authors had direct fi rsthand knowledge 

1 Unfortunately some publishers continue to churn outl many erroneous and 
sensationalized accounts.



SAMPLE

of chemical weapons in the First World War as part of 
their various countries’ chemical warfare programs. As 
those individuals left the scene, the number of authors 
with direct experience of the battlefi eld use of chemical 
weapons dwindled and disappeared and professionals 
involved in chemical warfare or defense turned to scien-
tifi c discussions.

That such voices disappeared and remain outside the 
professional experience of most CBRN professionals, is not 
just unfortunate – but downright criminal. Judgements 
occur daily in the CBRN profession, as well as in public 
by the press and punditry about chemical weapons, that 
fail to consider important historical truths. Turn on the 
TV or open a browser and scan the reporting on Syria, and 
one the deluge of misinformation and hyperbole fl ows 
like a raging torrent.

The truth is, most of what people think they know of
chemicals weapons is wrong. Any serious student of the 
historical record can immediately recognize many of the 
errors and can recite their origins. Yet the number of
scholars who study the history of CBRN weapons, especially
chemical, can easily fit into a quite small room. Worse, 
military CBRN forces lack any significant connection to 
their own history, which blinds their profession. Focus-
ing on science and medicine, while usually laudable,
leads the CBRN community down paths that bear little 
resemblance to reality. These tendencies fail to consider 
the harsh realities of the battlefield, presuming that what 
works in the lab works the same way outside of the lab. 
The many and numerous issues of dissemination and 
engineering involved in chemical weapons seldom fi gure 
into discussions.

The crucible of experience lies in history. To understand 
the engineering and battlefi eld challenges associated 
with CBRN weapons, we must look to history if we are 
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to understand not just the science – but its application. 
Unfortunately, many of the inter-war history books and 
accounts that provide such knowledge are now long out 
of print. Some for good reason. But if one is willing to 
search through libraries and, increasingly, online, there 
are several great works published between the wars that 
cover the history of chemical warfare in the First World 
War, some quite thoroughly (maybe a little too thoroughly).

Yet, even a century ago, the difference between public 
perceptions (and historical narratives) about chemical 
weapons in the “Great War” and the truth of the matter, 
were already widely divergent. As Victor Lefebure’s 1923 
book, The Riddle of the Rhine: Chemical Strategy in Peace 
and War noted: 

“The facts of chemical warfare have probably been less ven-
tilated than those of any other important war development, 
yet no subject has aroused more general and intense feelings. 
Tanks, aircraft, the diff erent campaigns, enemy memoirs, and 
a variety of war subjects, have received a considerable measure 
of publicity, some more than full measure. Grave questions are 
pending in which the chemical aspect of national defence is a 
prominent factor. However, willing the individual concerned, 
he cannot make a sound judgment on the brief technical or 
popular garbled versions which have appeared. One searches in 
vain for balanced and detailed statements on the question. [ 2 ]

Lefebure was a key fi gure in the British chemical establish-
ment and their war effort. He knew what he was talking 
about and was not alone in saying it. John Haldane, the 
famous English geneticist, and provocateur, argued in 
his treatise Callinicus: A Defense of Chemical Warfare:

The public mind has to a large extent reacted against the opinions 
impressed on it during the war by offi  cial propaganda. Some 

2 Victor Lefebure, The Riddle of the Rhine: Chemical Strategy in Peace and War (New 
York: Chemical Foundation, Inc, 1923), 22-23.
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of these have been overcome by counter-propaganda in the 
Press and on the platform; others have been dropped because 
they led to eff ects that, though admirable during a war, were 
undesirable in peacetime. But, as chemical warfare will not 
assume importance until the outbreak of the next serious war, 
and fi gures on the programme of no party, people still think 
about it as they were told to think by the newspapers during 
the Great War. [ 3 ] 

As any CBRN professional can note, the intervening century 
only made the situation worse. The lack of historical 
understanding about chemical weapons has combined with 
an “anti-scientifi c” trend in popular culture, exploding 
chemical weapons well out of proportion to their threat. 
Counter-intuitively they are “weapons of mass destruc-
tion,” equivalent to nuclear weapons, even while histo-
rians and military leaders dismissed them as militarily 
unimportant, especially after World War II. “They don’t 
work” is a hoary lie, but an extraordinarily pernicious one.

Today, chemical weapons “Subject Matter Experts” 
frequently focus too much on the chemistry or toxi-
cology of an agent, with little understanding or expe-
rience regarding the engineering and tactical military 
requirements to disseminate such agents effectively, or 
why a military might seek to do so. All this seeps into 
professional military and civilian practice in a variety of 
ways, usually distorting and complicating response and 
planning, creating a variety of tactical, operational, and 
strategic errors regarding both the true threat of such 
weapons and the necessary defenses against them.

For example, one could ask any member of the US military 
what the signs and symptoms of nerve agent poisoning 
look like and receive a quick, detailed response. Yet, ask a 
military member why an opponent might use such chem-

3 J.B.S. Haldane, Callinicus: A Defense of Chemical Warfare, (New York: E.P. Dutton 
and Co., 1925), 1. Haldane served in the British war effort as part of their own 
chemical warfare service.
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ical weapons, and how they would use them, and you are 
likely to receive a lot of blank stares. The advent of the 
Chemical Warfare Convention (CWC), while laudable as 
a means of reducing the threat of chemical warfare, also 
means that most soldiers and their leaders know only 
individual and collective chemical defense measures. The 
offensive use of chemical weapons has disappeared as a 
military specialty and with it the reasoning behind chemical 
weapons in the fi rst place. However, as the Syrian civil 
war and North Korean belligerence demonstrate, that lack 
of knowledge could come at a terrible cost. There are still 
chemical weapons in some military inventories and those 
nations are prepared to use them, in much the same way 
they were used in the past. Further, it is safe to assume 
that not everyone who has agreed to the CW, intends on 
fulfi lling its intent or their obligations to it, even if they 
fulfi ll its letter in the short term.

If we fail to understand the reasons chemical weapons 
still see battlefi eld use and to what purpose and effects, 
we are missing a key part of the threat, perhaps the most 
important part. Chemical weapons have tactical utility. 
They did 100 years ago and they still do. That is why some 
states continue to produce and use them. While the list 
of those states is very short, one is a direct threat to US 
interests and allies (North Korea) and at least one, likely 
more, signatory states continue to pursue some aspect 
of chemical warfare. [ 4 ] 

Yet the limited use of chemical warfare since World War I 
means that the overwhelming majority of CBRN profes-
sionals, military and civilian, have no direct fi rsthand 
experience of their use. That inevitably leads to all sorts 

4 The non-signatories to the Chemical Warfare Convention are Egypt, North 
Korea, and South Sudan. Syria, while a signatory having given up a large part 
of its stockpile, continues to utilize some chemical weapons in its civil war. 
The Syrian government’s opponents, a variety of non-state actors some of 
whom were also part of the insurgency in Iraq during US occupation, have also 
employed some chemical weapons in both Iraq and Syria since 2004. Israel 
signed the treaty but has never ratifi ed it (largely because of Egypt).
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of wild scenarios in training designed to test those profes-
sionals. Scenarios far outside of any true threat. The lack 
of direct experience and the lack of accurate historical 
accounts, means that much of what CBRN professionals 
practice against is based on inaccurate assumptions and 
guesswork. We do not train as we fi ght, but are instead 
fl ail like Don Quixote at imaginary dragons. Tilting at 
windmills is not new though, it is as old as the chemical 
weapons problem. In fact, chemical weapons were largely 
discounted in western militaries after they were not used 
in World War II and Korea, only to come roaring back as 
a major concern in the 1980s and early 90s.

Confronting this lack of historical understanding in the 
mid-1950s, the Chief of the U.S. Army Chemical Corps 
Historical Offi ce at the Army Chemical Center, Edgewood, 
Maryland, commissioned a series of historical studies 
examining the American experience of chemical warfare 
during the First World War. The historian Rexmond C. 
Cochrane, Ph.D., one of the (eventual) co-authors of the 
offi cial histories of the Chemical Warfare Service in World 
War II, worked under contract DA-18-108-CML-6214 to 
conduct the initial research and produce draft studies, in 
some cases assisted by others, about which less is known.

In the end, at least 20 such draft studies were produced 
by Cochrane. None reached publication and exist only in 
the draft stage, though Cochrane’s drafts did fi lter out to 
some part of the Army and the Chemical Warfare Service, 
in the form of stapled pamphlet copies put out by the 
Historical Offi ce for comment. It was in this format that at 
least one set of Cochrane’s work eventually made its way 
into the library and holdings of the Command and General 
Staff College at Fort Leavenworth, Kansas. Preserved 
almost by accident, along with an earlier draft version 
of Cochrane’s fi rst study. The draft escaped destruction 
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due to the penciled note of the Historical Offi ce chief on 
its title page to retain it for archival.

In 1972, the Chemical Warfare Service received orders to 
disband from the Army Chief of Staff, and while some 
aspects of the Army’s chemical programs continued at 
Edgewood and Aberdeen Proving Grounds, the bulk of 
the institutional knowledge that had resided within the 
Chemical Corps disappeared into archives or was lost as 
the command dwindled to a shell of its former self. Only 
in 1980, did the Army re-establish the Chemical Corps 
and reopen its training facilities for chemical offi cers at 
Fort McClellan, Alabama. This occurred during a resur-
gence of NATO interest in chemical warfare, focused on 
defense against Soviet chemical warfare capabilities and 
doctrine. Only when a clear threat emerged were chemical 
weapons again treated with any degree of seriousness, 
but that focus was short-lived and lasted just a decade 
or two. The Chemical Corps also suffered from a lack of 
both historical and institutional knowledge lost over the 
intervening decade of the 1970s, exacerbating the problem.

Cochrane’s important insights in the 50s and 60s were 
generally ignored by historians and military professionals, 
until Major Charles E. Heller, a U.S. Army Reserve Staff 
Offi cer serving with the Combat Studies Institute at the 
Command and General Staff College in the mid-1980s, 
happened upon Cochrane’s collection. This led to his 
authorship of an article in Military Review about the Amer-
ican experience of chemical warfare between 1917-1918 
and a book length publication, published in 1985 by the 
Combat Studies Institute as part of their Leavenworth 
Papers series. Heller’s book eventually entered many 
libraries and spread throughout the US and NATO mili-
tary establishments. Yet, it received only moderate notice 
outside of the US Army Chemical Corps, and even less in 
historical accounts. Fortunately, recent years have seen 
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Heller’s work emerge as an important source for histo-
rians, and it remains readily available online and via a 
variety of reprints.

Cochrane’s original works, still diffi cult for researchers 
to access in the 1980s and 90s, though occasionally cited 
via Heller, again languished in obscurity, especially as the 
Cold War wound down and negotiations over the Chemical 
Warfare Convention (adopted in 1993) accelerated. In 1986, 
Ludwig Haber, the son of Fritz Haber, the so-called “father 
of chemical warfare,” authored a “defi nitive” account 
of chemical warfare in the First World War.  That work, 
The Poisonous Cloud: Chemical Warfare in the First World War, 
cited neither Heller or Cochrane and generally ignored 
much of the American experience – dismissing chemical 
warfare as an inconvenience, echoing the editor of the 
British Offi cial History of World War I. Most historians 
generally treated the matter as a closed subject, of which 
only a few continued to write on. [ 5 ] 

In 1992, another Major, Don W. Bailey, then a student at 
the School of Advanced Military Studies (SAMS), discovered 
a collection of Cochrane’s pamphlets moldering away at 
the College, presumably as left by Heller in the 1980s. His 
subsequent monograph on the subject “Poisonous Gas and 
the American Expeditionary Forces in World War I: Is it 
Still 1918?” revisited Cochrane’s studies considering the 
recent experiences of the Persian Gulf War against Iraq in 
1991 and Iraq’s use of chemical weapons in the Iran-Iraq 

5 No other scholarly work has, to date, examined all aspects of chemical 
warfare in the First World War in such detail. By default, therefore, Haber’s 
book was for many years the only game in town. While his conclusions, biases, 
and research gaps came in for criticism in the early 2000s, as new historical 
accounts emerged, Haber’s book remains the primary work on chemical warfare 
in the First World War, despite some of its issues, including an over reliance 
on the British records and the infl uence of Harold Hartley – former head of the 
British CW program. Hartley’s infl uence is particularly problematic as he had his 
own axes to grind, especially as related to Haber’s father and to Charles Howard 
Foulkes – the head of British chemical warfare efforts during WWI and Hartley’s 
former boss. Hartley was a key primary source and participant in much of what 
Haber explores, however Haber took most of Hartley’s arguments at face value. 
Further, Haber was an economist, not a historian, and while his research (for its 
time) was excellent, his process of historical analysis was not.
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war during the 1980s. His work may have helped raise the 
visibility of Cochrane’s work leading to their preservation 
and eventual publication online by the Army.

Bailey’s study drew attention to some of the continued 
defi ciencies of the US Chemical Corps and the US Army’s 
ability to defend against chemical attack and gained some 
attention inside American military circles. Bailey reiter-
ated a central component of chemical warfare, observed 
at the end of World War I and experienced most acutely 
by the American Expeditionary Forces in 1918. Forgotten 
in the interwar period (or at least obscured), rediscovered 
by Cochrane, forgotten, then rediscovered yet again by 
Heller, Bailey, and another contemporary military author, 
David T. Zabecki. [ 6 ]  Each of these military professionals 
(and several historians since) came face to face with the 
central thesis that Cochrane identifi es: chemical warfare 
in 1918 was of signifi cant tactical utility and was widely used 
to great eff ect in the last year of the war.

American entry into the Western Front and its major 
battles occurred almost exclusively on what in the 1980s 
we called the “chemical battlefi eld.”  American forces 
frequently spend days, sometimes weeks, exposed to 
chemical attack. Chemical weapons were not the “clouds” 
of 1915, but artillery shell, and both sides used new, sophis-
ticated tactics developed to maximize chemical weapons’ 
tactical effect. They were very successful in achieving 
their goal. Over a third of American casualties came from 

6 Zabecki was a Lieutenant Colonel when he started writing in the 1990s and 
is now a retired Major General. His book on artillery tactics at the end of World 
War I was one of the fi rst since the interwar years, and the fi rst in English since 
Heller, to note the important role chemical weapons played in the fi nal year of 
the war. See David T. Zabecki, Steel Wind: Colonel Georg Bruchmuller and the Birth 
of Modern Artillery (Westport, Connecticut: Praeger, 1994); and The German 1918 
Off ensives A Case Study in The Operational Level of War (London: Routledge, 2006). 
Heller’s early work led to an expansion into the interwar period recently, led by 
Thomas Iain Faith, whose doctoral thesis and book explores the broader history 
of the Chemical Warfare Service. See Under a Green Sea: The US Chemical Warfare 
Service 1917-1929, Doctoral Thesis (George Washington University, 2008); and 
Behind the Gas Mask: The US Chemical Warfare Service in War and Peace (Champaign-
Urbana, Illinois: University of Illinois Press, 2014).



SAMPLE

chemical weapons. Despite the image of machine guns 
and trench lines, chemical weapons were responsible for 
more casualties in 1918 than bullets. Only high explosive 
artillery shell produced more casualties that year – and 
only by a narrow margin. Chemical weapons were also 
more effi cient, not only in achieving some key tactical 
effects – like channeling enemy forces and slowing attacks, 
but in producing casualties. It took far fewer rounds of 
chemical agent to produce a casualty than it did HE – a 
fact not lost on belligerents engaged in a war of industrial 
attrition and whom did that math.

Tactical utility, clear in the original documents Cochrane 
drew from and in his own analysis, stands in stark contrast 
to many offi cial and popular histories of the war. Few, 
if any, popular historical accounts of the war mention 
chemical warfare in World War I other than to discuss 
the fi rst attack of April 1915. Most academic histories are 
equally lacking in the subject. If they do mention chemical 
weapons it is almost in passing. A simple glance in the 
index of any major work on the Great War shows how 
little “gas” or chemical warfare registers even among 
specialists on the war. [ 7 ]

Other historians, like the British offi cial history, describe 
chemical weapons as inconsequential or “an inconve-
nience.” This idea (via Harold Hartley) also appears in 
the only major history written about chemical warfare in 
World War I, Ludwig Fritz Haber’s The Poisonous Cloud: 

7 There are a several popular historical accounts, many of dubious quality, 
on the history of chemical warfare, especially in the UK. Scholarly studies of 
the subject are the realm of a small group, including the late Jonathan Tucker, 
Edward Spiers, Thomas Iain Faith, and Albert Palazzo. There are also several 
chemical warfare historians and scholars who write in languages other than 
English. Olivier Lepick (France) is arguably the most infl uential. Bretislav 
Friedrich, Jurge Rens, Florian Schmaltz, Martin Wolf, and Dieter Hoffmann 
(German) have an English collection of works on the history of Chemical Warfare 
due to be released in August 2017 that is a compilation of essays presented at 
the 100th Anniversary symposium held in Berlin at the Max Planck Institute 
for the History of Science (formerly the Kaiser Wilhelm Institute) in April 2015, 
which includes both Spiers and Lepick, among others. See http://w0.rz-berlin.
mpg.de/giftgas.
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Chemical Warfare in the First World War.   Not only was the 
lack of historical knowledge about chemical warfare a 
major failure for the professional military, historians 
had completely failed to recognize its true signifi cance, 
despite the clear evidence in the American record for 
anyone who, like Cochrane, cared to look. For many years, 
Haber’s conclusions and that of the British offi cial history 
went unchallenged. [ 8 ]

Fortunately, the wonderful folks at Fort Leavenworth’s 
Combined Arms Research Library (abbreviated CARL and 
more recently named for Ike Skelton), engaged in a major 
effort to scan their collection of historical documents, 
including Cochrane’s work. Cochrane’s drafts are avail-
able on the internet in PDF format, and have been for 
over a decade, in one form or another. This has allowed 

8 Every historian since Haber who has looked at the history of chemical warfare 
has had to grapple with Haber’s conclusion, one that echoed the British offi cial 
history and is entirely at odds with the historical record of 1917-1918. Haber’s 
omissions are forgivable; he was writing at a time when much of the historical 
record was not open to him and former members of the British chemical corps 
who had participated in the war effort (Hartley) heavily infl uenced him. He, 
of course, was also the son of Nobel prize recipient Fritz Haber, the so-called 
“father of chemical warfare,” and a close friend of several members of the 
British chemical warfare military establishment, so his sources, while intimate, 
were not entirely unbiased. Nor was Haber a trained historian, but an economist. 
His work remains valuable, even if his analysis and conclusions are the subject 
of debate among recent scholars. See Ludwig Fritz Haber, The Poisonous Cloud: 
Chemical Warfare in the First World War (London: Clarendon Press, 1986). 

For a rebuttal see Albert Palazzo, Seeking Victory on the Western Front: The 
British Army and Chemical Warfare in World War I (Lincoln, Nebraska: University 
of Nebraska Press, 2000). Recognition of the role of chemical warfare is also 
growing among some traditional military historians. In addition to Palazzo, Tim 
Cook has written several books on the Canadian experience in World War I, all of 
which recognize the role chemical warfare played. Spiers also engages directly 
with Haber’s conclusions in his 2010 history of chemical warfare. The only other 
author of signifi cance to write extensively on the history of chemical warfare is 
the late Jonathan Tucker who remains one of the rare individuals to approach 
the subject objectively, though even he at times succumbed to some of the 
sensationalism surrounding the topic. There are several broader works that also 
engage with the history of chemical warfare, two are particularly problematic 
– Robert Harris and Jeremy Paxman’s highly sensationalized A Higher Form 
of Killing and Kim Coleman’s A History of Chemical Warfare, the latter of which 
contains many errors and a number of incorrect (arguably bogus) citations. 
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military professionals and historians to experience their 
own “light bulb” moment that Cochrane’s work offers. [ 9 ]

Yet, while Heller’s book and the work of David Zabecki 
are widely available and/or reprinted, Cochrane’s original 
work remains in its delightfully low tech draft form – 
typewritten pages, with the occasional typo or punctuation 
error, idiosyncratic footnotes, all featuring penciled notes 
and/or corrections, hand-drawn diagrams and maps, 
encapsulated in unsearchable PDF fi les of varied quality.

This new collection of Cochrane’s work attempts to bring 
it to a wider audience, in a more accessible format. It is 
published by CBRNPro.net, a website devoted to the explo-
ration of chemical, biological, radiological, and nuclear 
weapons history, professional practice, and knowledge. 
This is a signifi cant “update” of Cochrane’s work, offering 
better maps, pictures, references, bibliographies, and an 
assortment of other additions to aid the reader who may 
be unfamiliar with some of the military minutiae Cochrane 
explores. This collection is newly annotated, offering 
additional insight and guidance refl ecting the current 
state of scholarship, updating that of Cochrane’s day.

Despite the update this edition offers, the core of this 
collection remains the work of Rexmond C. Cochrane and 

9 The shift to include more of the effects of chemical warfare in 1918 is, 
incidentally, coincidental to the wider availability of Cochrane’s work. Most 
scholars addressing the subject over the last 2 decades have cited him, whereas 
prior to that period, he seldom appears as a source. Haber neglected him entirely 
(along with most of the American experience – another infl uence of the “British 
interpretation” of the war). Edward M. Spiers, another contemporary historian 
and author (of British extraction), continues to write on chemical weapons. 
His work shows a measured but progressive move away from the “traditional 
view,” infl uenced by the work of others. See Edward M. Spiers, Chemical Warfare 
(Champaign-Urbana, Illinois: University of Illinois Press, 1986); A History of 
Chemical and Biological Weapons (London: Reaktion, 2010); Chemical Weaponry: 
A Continuing Challenge (New York: Macmillan, 1989). Olivier Lepick wrote the 
defi nitive account in France of chemical warfare in the First World War, La Grand 
Guerre Chimique 1914-1918 (Paris: Presses universitaries de France, 1998). Lepick 
was possibly the fi rst to directly challenge Haber’s conclusions. He was the 
fi rst to assess Zabecki’s arguments in the context of the total chemical warfare 
experience in the First World War, seeing chemical weapons as an essential 
weapon to understanding both the “totality” of that war and the conduct of its 
fi nal year. Lepick’s work, while only available in French, is highly infl uential on 
current reinterpretations
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his illusive and lessor known assistants – which varied 
by work. This edition includes minor edits, including 
corrections to punctuation or spelling, spelling out abbre-
viations, and other minor format changes, not all of which 
are noted in what follows. These edits in no way change 
the underlying work, but generally serve to correct the 
typewritten drafts from which this work draws, usually 
to improve readability. The text and words themselves 
are unedited, except where noted; even when modern 
practice would dictate changes to sentence structure or 
wording. This is to preserve the original work as much as 
possible, adding to it, rather than subtracting or modi-
fying it signifi cantly.

The exception to this are Cochrane’s footnotes (which 
appear here as endnotes for ease of online publication). 
Cochrane’s notes are often obscure and not always clear, 
nor do they consistently conform to any style guide. 
There is a mix of parenthetical notation in the text and 
footnotes. His tendency to abbreviate is frustratingly 
obfuscatory to someone unfamiliar with what he cites, 
and even to someone who is. Further, the disposition of 
sources he refers to is sometime unclear, as their loca-
tion and preservation since his writing has changed. For 
example, while some of what he cites may be located at 
the U.S. Army Center for Military History at Fort Detrick, 
other items are likely in the National Archives at College 
Park, or amongst the many disorganized and largely 
unexamined boxes of the American Expeditionary Force 
and the Chemical Warfare Service scattered across several 
NARA depositories across the United States. Some of 
Cochrane’s research, which was at the Chemical Warfare 
Service Center at Edgewood when he created his drafts, 
may have been lost or ended up at the library there when 
the CWS was ordered disbanded in the 1970s. Still other 
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parts of Cochrane’s work appear to have ended up at 
Leavenworth, in the CARL library.

Due to the 100th anniversary of the war, some American 
First World War documents are beginning to see atten-
tion from the archivists and it is our hope that some 
of the original documents Cochrane cites will be more 
readily accessible soon. The “offi cial history” of the war 
as published in the 1930s, 40s, 80s, and 90s by the US 
Army, is online, but not all in one place or in easily acces-
sible form. CBRNPro.net hopes to change that situation, 
posting links to many of these sources on our website, 
coincidental to the publication of this series. As we update 
each of Cochrane’s works  we will provide a page offering 
links to both his original drafts and the sources he (and 
we) cite, wherever possible. We do this as a public service 
to the CBRN profession and to historians, who we hope to 
motivate into conducting their own examination of the 
historical record of chemical warfare.

In the case of this edition, where the original documents 
are known and/or a more up to date and complete citation 
is available, we included it. We altered many of Cochrane’s 
idiosyncratic abbreviations and source citations to update 
them as much as possible into a consistent, modern style. 
We have spelled out as much as we can decipher of his 
abbreviations and checked source citations where the 
documents or books cited were available. In rare cases, 
this resulted in minor corrections to original citations. In 
cases where the original citation remains obscure, we have 
had to leave it so, though it is our hope and request that 
any scholars who might be able to refi ne these citations 
contact the publisher so such updates can be included in 
future editions of this work.

We do not note footnote changes below, though these 
changes are expansions of the original abbreviated style 
used by Cochrane, not changes to the actual citation. New 
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citations to Cochrane’s originals are our own annotations, 
expository text, and comments and clearly marked as 
such. In other words, we expanded Cochrane’s citations 
but did not change them. Where new or alternate sources 
exist, we have included those as well. Our notes appear 
in brackets and begin with “CBRNPro.net:”. For those 
scholars wishing to review any of our changes, links to 
Cochrane’s original drafts are on our website and are also 
freely available from other online sources.

Several other notes of interest to readers involve Cochrane 
and his original documents. To avoid confusion, unit 
names are extended in the text, so where Cochrane may 
have originally referred to the 9th Infantry or abbrevi-
ated it in a footnote, we have chosen to spell out the full 
unit – so in this case the text would read 9th US Infantry 
Regiment. The same is true for German and French units 
where the text might confuse readers, so references to 
the 28th Division instead read 28th German Infantry 
Division. The Germans also typically referred to their 
Corps by the name of the Corps commander, i.e. Corps 
Conta, a convention copied by Cochrane. We have included 
the Corps number when such designations fi rst appear, 
where applicable. Cochrane’s original drafts can some-
times make deciphering which unit he is talking about 
nigh impossible. We have attempted to alleviate that as 
much as possible.

Another convention copied by Cochrane throughout the 
text involves the use of the word “gas.” During the First 
World War, the early chemical agents were mostly, though 
not exclusively, delivered as a gas. This led to the use 
of word “gas” to describe all chemical weapons. For 
example, the “1st Gas Regiment”, “gas offi cers,” or the 
“Gas Service.” This applies to verbs as well, so a unit 
attacked by chemical shell was “gassed.” Use of the term 
“gas” to describe chemical warfare started to fall out of 
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favor by the end of the war and was largely abandoned 
in the interwar years, hence the “Gas Service” of the AEF 
became the Chemical Warfare Service in 1918.

Cochrane uses these terms much as the original documents 
and interwar authors do. Thus, when describing a unit 
attacked by mustard shell (a liquid agent) Cochrane may use 
the term “gassed” in the text below. While modern CBRN 
professionals usually recoil at such imprecise terminolo-
gy, we have retained Cochrane’s original text as much as 
possible. Such conventions are a historical artifact rather 
than confusion about the nature of the weapons (of which 
Cochrane himself was more than aware). Readers may 
also note that during the war the word “gas” broadly 
described chemical weapons, though many of the soldiers 
would not have understood the distinction as to the state 
of actual agents, even if their chemical offi cers and NCOs 
did. This is one of the ways that the term “mustard gas” 
has entered the lexicon, despite its obvious problems. 
Because of such confusion among troops about the nature 
of chemical weapons, it was “gas offi cers” themselves 
that lobbied for the change in terminology.

There is one last note regarding terms below. Cochrane 
frequently uses British, French, German, and American 
names for chemical shells and agents interchangeably, 
another convention copied from wartime documents and 
interwar authors. In the text, yellow cross, Yperite, and 
mustard all refer to chemical shell containing mustard 
agent. We have included an appendix describing the 
different naming conventions and the shells used. Despite 
the similarities in effects, the actual contents of chem-
ical shell varied somewhat depending on who produced 
the shell and when. Different shells contained different 
mixes and quantities of agent (and shell calibers varied 
as well). Further, French, British, and German methods 
of production also varied – producing different purities 
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and chemical compositions. For the purposes of narrative 
these are relatively unimportant. For the professional 
they are of interest, so we have included appendices 
discussing those differences and offering guidance on 
where to learn more.

Images, maps, charts, and other ephemera included in this 
new version are usually new additions, either replacing 
hand drawn maps in the original, or added to the original 
work by the editors of this edition to highlight or illus-
trate points made in the text. We have included sources 
for these. Unless otherwise noted as part of Cochrane’s 
original, these are all new elements unique to this work. 
Some of these were gathered during our research, others 
are original works by the editor/publisher, many of these 
can also be seen in CBRNPro.net’s forthcoming documen-
tary series about chemical warfare, planned for release 
concurrent with the publication of Cochrane’s series of 
works.

Finally, these editions all conclude with an annotated 
bibliography for the reader who desires to learn more or 
examine some of the material cited in the new annotations 
included in the text or about the war in general. Again, we 
do this as a public service. Having spent almost a decade 
researching the history of chemical warfare, building a 
bibliography along the way, there is no equivalent guide 
as up to date or thoroughly curated. We encourage our 
readers and any researchers consulting this work to explore 
those sources on their own, hopefully our annotations 
prove valuable to that exploration and help focus their 
own writing efforts. The most up to date version of our 
bibliographies, in expanded form, are at our website – 
CBRNPro.net.

Lastly, the editor of this work thanks all of the many 
wonderful people who have assisted him in his own research 
and learning about the history of chemical warfare, a 
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complete list of which would be too long to include here, 
and of which the following is but a small highlight. To all 
of the following and some of those not named here (for 
reasons both good and bad), you have my deepest gratitude: 
the outstanding professors of the Department of History 
at Sam Houston State University, especially Dr. Andrew 
Orr, who started me on this historical journey; the men 
and women of the 6th Civil Support Team-Weapons of 
Mass Destruction (Texas) and (then) Captain Farmer and 
his NCOs at the old Technical Escort school at Redstone 
Arsenal, Alabama,  who converted this old grunt into a 
CBRN professional; the men and women of the Iraq Survey 
Group, especially the intrepid little band of crazed warriors, 
scientists, and fools who travelled with me in Baghdad and 
Mosul in 2004; the fi ne folks of the interlibrary loan offi ce 
at Sam Houston State University who indulged my always 
obscure requests with a professionalism and promptness 
unequalled in library science; the library staff at Texas 
A&M university, the faculty and staff of the George Bush 
School of Government and Public Service, including Don 
Bailey of the Scowcroft Institute, who graciously told me 
the story of his own discovery of Cochrane’s work; the 
fi ne men and women of the Ike Skelton Combined Arms 
Research Library and their outstanding efforts to scan 
and share their amazing collection with the world; and 
last and most importantly, my wife and daughter, without 
whom I would be nothing but a cranky old veteran with 
a blog and an equally cranky old dog who could care less 
about chemical weapons unless they smell like bacon or 
are the secret work of cats. As for anyone I inadvertently 
forgot, forgive me my age. Until we meet again,

Keep Calm and Decon!

Brad Trefz
Editor, CBRNPro.net
February 2017



SAMPLE



SAMPLE



SAMPLE

Original Preface

 

This is a tentative study of the gas experience of the 
2nd Division at Belleau Wood during World War I. This 
study is not presented as a defi nitive and offi cial his-
tory, but is reproduced for current reference use within 
the Military Establishment pending the publication of 
an approved history. [ 10 ] 

The author was assisted in his research by Mr. David E. 
Harvey.

10 [CBRNPro.net: Never completed. The United States was the only country not 
to produce an offi cial history of the war and publish it between World War I and 
World War II (its fi rst volumes came out in 1948 a full reissue appeared the 1980s 
and 1990s). Cochrane’s draft studies on World War I never saw publication in 
fi nal form, as he turned to work on the offi cial history of the Chemical Warfare 
Service in World War II, published as part of the offi cial history of that war in 
1959 (reprinted in 1988). Some of Cochrane’s earlier work for the CWS made its 
way into that history’s fi rst chapter. The US offi cial history consists mostly of 
collections of original documents, rather than the narrative histories seen in 
some of the other offi cial histories. Historians working on the offi cial history 
for the Army between the wars were interrupted by the Second World War, 
and published some of their work immediately after the war, before turning 
their attention to the offi cial history of WWII. As such, even though elements 
of the history were updated during its reissue in the 80s and 90s, it remains 
“incomplete” compared to the extensive US Army Offi cial history of WWII or the 
British Offi cial History of the Great War, which consists of 109 volumes – the 
fi rst published in 1915 and the last in 2010.]
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Original Introduction

Perhaps the most publicized single unit operation in 
World War I was the stand of the 2nd Division across 
the Paris Road and the subsequent battle of that divi-
sion for Belleau Wood. [ 11 ]  The artillery, machine gun, 

11 [CBRNPro.net: Oddly enough, that publicity was also the source of much 
angst between the Army and the Marine Corps and the original source of their 
long-running inter-service turf-war that continues to this day. The Army 
viewed the Marines as publicity hogs, stealing the glory of the Army and, among 
other things, highlighting their own action at Belleau Wood while ignoring 
the fact that they operated under Army command and as part of a much larger 
Army operation. This was not just “inter-service” rivalry, but had some basis 
in fact. The Army put out a news blackout on reporting about battles and troop 
movements. The Navy failed to issue a similar order for the Marines. Thus the 
Marines released reports of the battle, published across the United States to 
wide acclaim. Because of the ban, those narratives left the Army entirely out of 
the story. 

This interservice feud re-emerged in the Pacifi c during World War II and played 
a signifi cant role in the formation of a Pacifi c command structure that often led 
to problems of command, and the reason the Army and Marines often operated 
separately, with equally confusing Navy participation. 

A Captain of Artillery in the Meuse Argonne Campaign, future president 
Harry S. Truman, echoed this earlier feud, when he got in hot water early in 
his presidency for comparing the Marine Corps publicity operation to that 
of Joseph Stalin’s propaganda department. See Harry S. Truman, “Letters to 
the Commandant of the Marine Corps League and to the Commandant of the 
Marine Corps, September 5, 1950”, The American Presidency Project,  http://www.
presidency.ucsb.edu/ws/?pid=13607 (accessed 28 February 2017). 

The battle of Belleau Wood fi gures large in Marine Corps identity and mythology, 
as it represents their fi rst large scale engagement as a ground fi ghting force, and 
as such, forms the basis for their modern role in American military operations. 
While the modern US Army is, in most regards, a direct refl ection of its beginnings 
in World War I, its mythology is more defi ned by other confl icts, before and after 
WWI. Further, much of the history of the First World War neglects American 
sources entirely. Thus, the interservice confl icts of today, which fi nd their origin 
in the Battle for Chateau Thierry, are obscure to most modern participants, who 
usually have more immediate “fi sh to fry.” 

The truth,is that units of the 2nd Division, which included a Brigade of Marines 
operating under the command of an Army Brigadier General, were all valorous 
and key to the way the battle played out. The battle was a truly “joint” operation 
long before such concepts became important and militaries used such terms. 
Belleau Wood included the United States Army, Marine Corps, and French 
Army, jointly operating under French command, and supported by American 
and French Air Forces. The US Army and Marine Corps learned their jobs from 
French and British offi cers and NCOs. The AEF fought with a motley collection 
of mostly French and British equipment and weapons, and was never entirely 
“American” to begin with. Even today’s NATO pales in comparison as to the 
“jointness” of the AEF, and the 2nd Division in World War I remains one of the 
very few examples of the U.S. Marine Corps operating under Army command at 
a tactical level.]
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and rifl e duel fought over the kilometer of terrain near 
Chateau Thierry in June 1918 bas been well described in 
both Marine and Army publications and in popular and 
offi cial histories. Many of these accounts acknowledge 
briefl y and in passing the use of gas in the battle. Some 
fail to mention gas entirely, despite the fact that in this 
operation, its fi rst independent combat action, the 2nd 
Division was under some kind of gas attack on 31 of the 
35 days of the campaign.

Neither in manuscript or published histories of the 2nd 
Division nor in Marine accounts of the action in Bel-
leau Wood that have been consulted for this report is 
the gas story given more than incidental treatment. [ 12 ]  
Yet, for a period of three or four days following the 
gas attack of 14-15 June, a determined effort by the 
German forces opposite might well have shattered the 
entire front of the 2nd Division and opened the way to 
Meaux and Paris.

12 [CBRNPro.net: This remains the case, though recent work examines the 
battles in Belleau and Chateau Thierry more closely. See Owen, Peter F., To the 
Limit of Endurance: A Battalion of Marines in the Great War (College Station: Texas 
A&M University Press, 2007).]
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CHAPTER 1

Background

On August 4 1914, seven German Armies totaling almost 
1,700,000 troops launched their great wheeling attack 

through Belgium, Luxembourg, and France, intending the 
quick conquest of France envisioned by the von Schlieffen 
Plan of 1906-07. The Armies, using multiples of machine 
guns and heavy artillery in new tactical employments, 
penetrated to within twenty miles of Paris and an equal 
distance south of the Marne to the east of Paris before 
they could be brought to a stop on September 9th.

At that point, a series of mistakes that had been made 
by von Moltke, the German Chief of Staff, and his Army 
commanders, in conjunction with tactics of Joffre, forced 
the withdrawal of the German Armies back to the Aisne. 
With this check, both German and Allied Armies attempted 
repeated fl anking maneuvers, which resulted in extend-
ing their forces in a long slow S curve aslant northern 
France, reaching from Nieuport on the Belgian coast down 
to Belfort, near the border of Switzerland. By the end of 
1914, the entire line was committed to trench warfare. 
and was to remain fi xed until early 1917 “without varying 
so much as ten miles in either direction” (see Map 1). [ 13 ] 

13 G.L. McEntee, Military History of the World War (New York: Scribner, 1937), 83; 
B. H. Liddell Hart, The Real War, 1914-1918 (Boston: Little, Brown, 1931), Ch. 3. 
[CBRNPro.net: The scholarship examining the fi rst months of the war is highly 
contentious. Cochrane relates the traditional interpretation popular in the 
interwar period and refl ected in 1960s works of authors like Barbara Tuchman’s 
Guns of August. The controversial historian Terence Zuber has written extensively 
on the Schlieffen Plan, arguing that much of it was a post war invention. See also 
Robert Foley, “The Real Schlieffen Plan,” War in History 13:1 (Jan 2006), 91. Other 
scholars suggest the traditional narrative neglects the Russian push for war. The 
sheer number of works on the opening of the war and its various causes vastly 
outnumbers work on all other subjects related to the war.]
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Although great battles were fought along the line through-
out 1917, the single principal change occurred in March, 
when the German forces in the devastated Noyon salient 
made a planned withdrawal to the recently completed 
Hindenburg line, thereby shortening their front northeast 
of Paris by twenty miles. More important were the battle 
innovations introduced in 1917.
At the battle of Arras, north of the Noyon salient, in April, the British fi rst used 
their new gas weapon, the Livens projector. In producing a gas cloud at a distance 
from the point of discharge, the Livens maintained the high concentration of 
gas obtained with cylinder projection, yet achieved the surprise effect of gas 
shell fi re. [ 14 ]  The 4-inch Stokes mortar was next developed, for rapid fi re of 
gas, phosphorus, and thermite, particularly to neutralize machine gun nests. At 
Arras, also, sixty British tanks also took part in battle for the fi rst time, but not 
until at Cambrai, in November, when 324 tanks were deployed, were effective 
tactics formulated for their use. [ 15 ]

In the summer of 1917, the Germans fi rst used their 
improved green cross shell (diphosgene) fi ring over 100,000 

14 The British persisted with cloud gas attacks because prevailing winds on 
the Western front favored the Allies and the British knew its deadly effect. The 
Germans, who had used cloud gas principally for casualty effects and not in 
the attack, gave it up because of the enormous effort required to mount a cloud 
attack.

 [CBRNPro.net: More recent research demonstrated that the British continued 
using cloud attacks due to their continued shell shortage problems throughout 
the war, and because their intelligence suggested it was more effective – though 
that might be a post-war dodge by Major General C.H. Foulkes, to whom such 
reports are usually attributed.

As noted by Heller and others, the British were highly reluctant to dedicate 
any of their limited HE shell production to chemical shell. Further, the limited 
number of shells the British produced went to both her Army and Navy. 

See C.H. Foulkes, Gas! The Story of the Special Brigade (London: W. Blackwood and 
Sons, Ltd., 1934). For a recent analysis see also Albert Palazzo, Seeking Victory 
on the Western Front: The British Army and Chemical Warfare in World War I (Lincoln, 
Nebraska: University of Nebraska Press, 2000). 

The shell “crisis” appears across several works and includes accounts by two 
major participants in resolving it – Future Prime Minister Winston Churchill, 
fi rst at the Admiralty and later as Head of the Ministry of Munitions from 
1917-1919, and David Lloyd George, who initially pushed for the creation of the 
Ministry of Munitions and then led it from 1915-1916, before becoming Prime 
Minister himself in 1916.]

15 [CBRNPro.net: As Liddell-Hart noted in his history of the war, tanks 
played a very limited role during the First World War, despite their importance 
thereafter. Artillery was the number one killer during the war. Chemical weapons 
did not play a signifi cant role between 1914 and 1917, but after the introduction 
of mustard and artillery tactical innovation by the Germans, chemical weapons 
accounted for over 30% of all casualties (though less than 4% of deaths) in the 
fi nal year of the war, second only to high explosive artillery and shrapnel.]
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rounds in a single bombardment at Verdun. [ 16 ]  The French 
M2 mask was developed for protection against the green 
cross gases. [ 17 ]  At Nieuport and at the Third Battle of 
Ypres in July and August of that year, the new German 
mustard gas, in yellow cross shell, was used for the fi rst 
time. The French did not get their yperite (mustard gas) 
to the battlefi eld until June 1918, and the British did not 
use it until September 1918. [ 18 ]  Also in the summer of 

16 Although the fi rst gas attack, with chlorine projected from cylinders, 
occurred in April 1915, in October 1914 the Germans constructed their fi rst gas 
shell, to discharge an irritant substance and pulverize it upon explosion to 
form a cloud of dust. [CBRNPro.net: It was ineffective and did not work.] The 
fi rst effective German gas projectile for the heavy fi eld howitzer, containing a 
lachrymatory agent, saw battlefi eld use in January 1915; and the fi rst lethal gas 
shell (phosgene, in the green cross shell) reached the battlefi eld when used by 
the Germans in December 1915. 

The French phosgene shell appeared in the fi eld in March 1916 and was countered 
soon after by the German introduction of chloropicrin shell to induce nausea 
and removal or the mask and thereby ensure effectiveness of the lethal gas. 
[CBRNPro.net: The French were also using chemical weapons on the Western 
Front prior to April 1915, utilizing chemical irritant grenades that could be 
quite lethal in concentration or confi ned spaces. The British were also testing 
chemical weapons prior to April 1915 and were, quite probably, using irritant 
chemical hand grenades prior to April 1915. See http://www.cbrnpro.net/news-
bedford/2015/5/7/the-fi rst-chemical-weapon for more.]

17  [CBRNPro.net: This mask, initially issued as a backup to American troops 
in Chateau Thierry, was the cause of many casualties. It was ineffective against 
many chemicals in use in 1917-1918, and American troops tended to switch 
to the M2 from the more uncomfortable British SBR or US masks while under 
chemical attack, producing casualties. See Heller, Charles E., Chemical Warfare 
in World War I: The American Experience, 1917-1918 (Washington, DC: United 
States Army, 1984). 

Cochrane is partially correct as to the M2 development. The original design 
occurred in 1915, in response to the German use of Phosgene. This replaced the 
M1 gauze mask designed for use against chlorine. The M-2 incorporated googles 
into the mask (which were separate items worn with the M-1). The use of certain 
agents at Verdun led to the development of the M-2, but it was ineffective even 
by the time it reached the fi eld. 

“Green Cross” gases used by the Germans varied and could include chlorine, 
phosgene, and diphosgene, as well as mixtures of the same. The “Cross” 
markings noted the type of agent in the shell (vesicant, choking, etc.), not 
necessarily the shell fi lling. So as noted, pulmonary agents/lung irritants 
of the non-persistent variety had green cross markings and could include 
chlorine, phosgene, and di-phosgene or a mixture thereof (see Appendix A2). 
Later in the war, these also included chloropicrin, phenylcarbylamine chlorine, 
brommethlethyl ketone, and or diphenylchlorarsine in various mixtures.]

18 [CBRNPro.net: Mustard and blister agents are liquids and therefore unsuited 
for the sort of cloud and “beam” attacks employed by the British. The reason for 
the delay in their use was down more to their shell shortage problem – itself a 
result of inadequate chemical supplies for the propellant – than their inability 
to synthesize the agent. Yperite was the French/British name for Mustard 
Agent, after the place they fi rst encountered it in 1917 - Ypres. The Germans 
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1917, the Germans introduced blue cross shell (diphenyl-
chlorarsine with some high explosive [ 19 ]) in an attempt 
to penetrate the British respirator. [ 20 ] 

[The year] 1917 also saw for the first-time planes 
machine-gunning ground troops and bombing troop 
concentrations from the air. An American suggestion 
in January 1918 concerning “the use of aeroplanes for 
discharging gas upon the enemy” was promptly dismissed. 

(and the allies) sometimes referred to German shell markings even though the 
fi llings varied. The markings noted the type of agent – so pulmonary agents 
were “Green Cross” while Arsenicals/blood agents were “Blue Cross.” Mustard 
and other vesicants were “yellow cross.” For a complete discussion of Chemical 
Agent Munition markings, see U.S. Army Chemical Material Destruction Agency, 
Old Chemical Weapons: Munitions Specifi cation Report, (Aberdeen Proving Ground, 
MD: U.S. Army Chemical Material Destruction Agency, September 1994) and 
Prentiss, Augustin M., Chemicals in War: A Treatise on Chemical Warfare (New York: 
McGraw-Hill Book Company, Inc., 1937).]

19 [CBRNPro.net: Cochrane abbreviates using the traditional military “HE,” 
hereafter we replicate this convention.]

20 See C. H. Foulkes, Gas! (Edinburgh & London: 1934), 304 ff. 

[CBRNPro.net: The “ff” in Cochrane’s notes is an older footnote abbreviation 
now largely out of use that means “and pages following.” 

Cochrane is partially correct here regarding the content of Blue Cross shell. 
Blue cross shell could contain diphenylchlorarsine (DA), diphylcyanarsine, or 
ethyldichloroarsine. Double crosses typically indicated a mix of agent and high 
explosive so a double yellow cross would usually be 2/3rds mustard, 1/3 HE. 
The new arsenical gases might also be mixed and marked with a yellow cross 
and the number 1 or a green cross and number 3. While Foulkes argues that 
these new agents were, unbeknownst to the Germans, ineffective against the 
new British Small Box Respirator (SBR) masks, the large number of chemical 
casualties suffered in the Spring Offensives of 1918 where concentrations of Blue 
and Green Cross were especially high, suggests otherwise. 

Arsenicals typically have faster ‘breakthrough’ times through fi lter masks than 
other agents, even in fi lters of modern design. Thus, the original conception of 
the Germans to mix blue and green cross during attacks was theoretically sound, 
even if the action was delayed. Once the arsenical breaks through the fi lter mask, 
the pulmonary agents may have an opportunity to work either because of fi lter 
saturation or that saturation causes those affected to remove the mask and/or 
change masks/fi lters.

Poor gas discipline against inexperienced troops (as in the American case) also 
played a factor in the rising casualty gas rates noted in 1917 and 1918 as both 
the British and Germans exhausted their reservoirs of experienced troops relied 
more on inexperienced, hastily trained conscripts. 

The key innovation of the Germans in 1917 and 1918 alongside their new agents 
(all of which were fi rst used on the Eastern Front against the Russians and at 
Caporetto against the Italians) was the use of the non-persistent green and blue 
cross in the area they intended to assault through, behind a shifting barrage, 
while sealing the fl anks of an attack and disrupting counter-battery fi re and 
troop assembly areas with persistent yellow cross.]
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“For reasons of policy. it is considered extremely unwise 
to make any reference whatever to this subject.” [ 21 ] 

21 Letter, CCO to Commandant Army Gas School, 4 February 1918, subject: 
Lecture by Lt. Anderson Gas as an Offensive Weapon (GHQ AEF Box 1726, folder 
S). Cf. earlier letter, C Gas Service AEF to Chief of Staff AEF, 7 September 1917, 
subject: Memo on the Tactical Use of Gas in Warfare, which suggested that “gas 
by plane, however, may be attempted in the future” (GHQ AEF Box 1727, folder 
P-10). 

[CBRNPro.net: Neither side was keen to introduce chemical bombing for fear 
of retaliation and the possibility such developments would escalate into the 
strategic role against civilian targets. The British fi rst used toxic agents dropped 
from airplanes at Archangel in Russia in 1918-1919 and possibly later in Iraq 
during the 1920s. 

Advocacy of chemical weapons was integral to the “bomber advocates” 
between the wars: Giulio Douhet, Billy Mitchell, and Hugh Trenchard all saw 
the combination of chemical weapons with strategic bombing as the future of 
warfare. 

Aerial spraying of chemical agents was fi rst used in Ethiopia (Abyssinia) by the 
Italians between the world wars, among other places. The French, British, and 
Italians all used chemical weapons against insurgencies during the 1920s and 
1930s. Yet, fears of widespread chemical bombing and aerial spraying mutually 
deterred both sides in World War II - with the notable exception of China, where 
both the Japanese and Chinese made liberal use of chemical agents. The Japanese 
also infamously developed and tested biological weapons on Chinese prisoners 
and civilians in China. The Americans were also considering the use of chemical 
weapons in the invasion of the Japanese homeland, prior to the Hiroshima and 
Nagasaki bombings and the end of the war.]
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CHAPTER 2

The Second Division 
Assembles in France

The United States entered the war against Germany on 
6 April 1917, and two months later the initial elements 

of the 1st Division [American Expeditionary Force], or-
ganized on 24 July 1917, sailed for France. [ 22 ]  The com-
ponents of the 2nd Division, not formally organized as 
such until 22 September 1917, arrived in France between 
July 1917 and February 1918, when the concentration of 
the Division, less its artillery, was, completed and its 
systematic training begun at Bourmont, in the Haute 
Marne. [ 23 ]  As they embarked for France, the commander 
of the 5th MG Battalion later said. “Not one man in ten 
knew a machine gun from a cream separator and many 
had yet to learn the fi rst fundamentals of military life.” 
22 [CBRNPro.net: This hastily gathered assemblage of Regular Army regiments 
formed the First Expeditionary Division, Regular Army, later the 1st Division/1st 
Infantry Division, nicknamed the “Big Red One” for its insignia patch, adopted 
later in the war.]

23 [CBRNPro.net: Prior to April 1917, President Wilson forbid the Army to 
prepare for war as part of the nation’s ‘strict neutrality.’ While a defense act 
passed by Congress in 1916 made some progress, it was hardly adequate for the 
war then raging. The National Defense Act of 1916 did create the system and 
organization the Army continues to follow and while it did expand the Army, 
most of its provisions were only in the early stages of implementation when 
the US declared war on Germany. The greatest benefi ciary of Congressional 
largess prior to the war was the US Navy. A faction of the Republican party, 
led by Theodore Roosevelt, opposed Wilson vociferously from 1914 until the 
declaration of war, pushing for greater military preparedness and an earlier 
entry into the war. Yet, when the Army was secretly discovered by Wilson to be 
planning for war against Germany, prior to 1917, he punished and dismissed the 
General Offi cers involved. 

Consequently, the Army deployed the only four active regiments it could 
assemble (dubbed the 1st Division) in May, as part of a request by the French and 
British to deploy a ‘token’ force as soon as possible. That division, coming off 
frontier duty and chasing Pancho Villa in Mexico, required extensive training for 
the war in Europe and did not enter the line until January of 1918. A s Cochrane 



SAMPLE

Until organized training began in January, the marines 
and infantrymen who were to make up the division “were 
scattered all over France and England,” doing stevedore 
work, building roads, barracks, and warehouses, loading 
and unloading freight cars, and cutting fi rewood.

As assembled, the principal components of Major General 
Omar Bundy’s 2nd Division were the 3rd Infantry Brigade, 
Brigadier General Edward M. Lewis, commanding, made 
up of the 9th Infantry [Regiment], 23rd Infantry [Regi-
ment], and 5th Machine Gun Battalion; the 4th Marine 
Brigade, Brigadier General James G. Harbord, command-
ing, composed of the 5th and 6th Marines [Regiments] 
and 6th Machine Gun Battalion (Marine); and divisional 
troops, including the 4th Machine Gun Battalion, 2nd 
Engineers, 1st Field Signal Battalion, and Headquarters 
Troops. Headquarters, Military Police, and Supply, Engi-
neer, and Sanitary trains completed the divisional forces 
assembled in France. [ 24 ] 

will discuss below, the Second Division, took longer to assemble, and, like all 
subsequent divisions, only received hasty training, entering action after an 
abbreviated training cycle following the German Spring Offensives of 1918. 

Within the AEF, only the units of the 1st Division ever completed the entire 
training program outlined by the British, French, and AEF leadership. Even 
then, most of its troops were re-assigned as the AEF expanded, meaning that 
while units were “trained,” many of their men were not, having entered as fresh 
replacements either during training or after initial deployments to the front. 

Logistically, the AEF was a nightmare. When the 1st Division deployed, it had 
no chemical warfare equipment (there was none in the US military inventory), 
and lacked many of the basic weaponry then in use in Europe. Therefore, most 
of the AEF, throughout the last year of the war, trained with whatever they 
had (broomsticks for rifl es in some cases) until deploying. On arrival in Europe 
they were subsequently supplied with a hodge-podge of French and British 
equipment acquired in theater. 

Offi cers and NCOs frequently had no more military experience than the 
privates they led. Unpreparedness was the standard condition of the AEF and 
the cause of many of its casualties. See Heller; Paul Braim, The Test of Battle: 
The American Expeditionary Forces in the Meuse-Argonne Campaign, 1st Edition 
(Newark: University of Delaware,1987); David Woodward, The American Army and 
the First World War (Cambridge: Cambridge University Press, 2014); Mark Ethan 
Grotelueschen, The AEF Way of War: The American Army and Combat in World War I 
(Cambridge: Cambridge University Press, 2010).]

24 [CBRNPro.net: Because of the lack of Regular Army forces available to the 
AEF, the Marines were included in the 2nd Division and fought under Army 
command throughout the war. The Marines were not wanted by Pershing or 



SAMPLE

The other major component of the Division, the 2nd Field 
Artillery Brigade, Brigadier General William Chamberlaine 
(after 27 June, Colonel A. J. Bowley), commanding, made 
up of the 12th, 15th, and 17th Field Artillery [Regiments], 
and the 2nd Trench Mortar Battalion, was assembled 
and began its training at the French artillery center at 
Le Valdahon, near Besancon and the Swiss border, on 
30 January 1918. On 21 March, it joined the division near 
Verdun. 

the Army, and only deployed to Europe after a serious lobbying campaign by 
the Marine Corps in Washington, DC, which did not go down well with Army 
leadership. 

In 1917, the Regular Army consisted of 38 infantry regiments, of which 13 were 
overseas (primarily in the Philippines and Panama) and only nine fi eld artillery 
regiments, 3 of them overseas, and 3 engineer regiments, one of them overseas. 
Many these organizations were less than a year old. If all the available engineers 
and artillery regiments were in the United States, the Army could have formed 
three complete divisions, and had enough infantry for six more (sans artillery 
and engineers). Engineers consisted only at battalion strength until 1916, and 
were still adapting to regimental sized organizations in 1917. 

As it was, the bulk of the Regular (Active) Army was in the Southwest at the 
outbreak of war, still part of the Mexican campaign, and the overseas forces 
were largely unavailable. While the Regular Army expanded during the war, 
especially in artillery and engineer forces, only six “all Regular” Army divisions 
were fi elded by 1918-1919 (if you include the Marine “Brigade” of the 2nd 
Division). 

In practice, however, many of these Divisions consisted of raw recruits. More 
experienced and better trained soldiers of the AEF were quickly promoted and 
swallowed up by AEF Headquarters and training units, while replacement forces 
arriving from the US took their places. The constant churn of personnel meant 
the bulk of the Army engaged in the war consisted of National Guard Divisions, 
but the difference between RA and NG forces was nominal in practice as the bulk 
of their personnel were newly recruited and seldom experienced.

See Timothy K. Nenninger “Tactical Dysfunction in the AEF, 1917-1918,” Military 
Aff airs 51:4 (Oct. 1967), 177-181; Richard A. Rinaldi, The United States Army in World 
War I: Orders of Battle, Ground Units, 1917-1919 (Newport Beach, California: Tiger 
Lily Publications, 2004); Order of Battle of the United States Land Forces in the World 
War, American Expeditionary Forces: Divisions, Volume 2 (Washington, D.C.:  Center 
Military History, United States Army, 1988).]
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Table 1: 2nd Division (AEF) Order of Battle [ 25 ] 
3rd Infantry Brigade
• 9th Infantry Regiment (3832 men)

• 23rd Infantry Regiment (3832 men)

• 5th Machine Gun Battalion (64 Heavy MGs – 776 
men)

4th Marine Brigade (Infantry)
• 5th Marine Regiment (3832 men)

• 6th Marine Regiment (3832 men)

• 6th Machine Gun Battalion (Marines) (64 Heavy 
MGs – 776 men)

2nd Field Artillery Brigade
• 12th Field Artillery Regiment (24x75mm)

• 15th Field Artillery Regiment (24x75mm)

• 17th Field Artillery Regiment (24x155mm)

• 2nd Trench Mortar Battery (12xStokes Mortars)

Divisional Troops
• 4th Machine Gun Battalion (64 Heavy MGs – 776 

men)

• 2nd Engineer Regiment

• 1st Field Signal Battalion

• Headquarters Troop

Divisional Trains
• 2nd Train Headquarters and Military Police

• 2nd Ammunition Train

• 2nd Supply Train

• 2nd Engineer Train

• 2nd Sanitary Train

• 1, 15, 16, 23 Ambulance Companies

• Field Hospitals 1, 15, 16, 23
25  [CBRNPro.net: This Order of Battle was not included in Cochrane’s original. 
It is added here for the sake of clarity. For more see: Order of Battle of the United 
States Land Forces in the World War, American Expeditionary Forces: Divisions, vol. 2 
(Washington, D.C.: Center of Military History, United States Army, 1988).]
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Table 2: 2nd Div. Attachments at Chateau-Thierry

2 June – 10 July 1918

French Army

• 12th Field Artillery (75mm)

• 3 Battalions of the 37th Field Artillery (75mm)

• 1st Battalion, 232nd Field Artillery (75mm)

• 2nd Battalion, 232nd Field Artillery (75mm)

• 1st Battalion, 236th Field Artillery (75mm)

• 7th Battalion, 107th Field Artillery (75mm)

• 1st Battalion, 333rd Field Artillery (155mm)

16-23 June 1918

AEF

• 7th Infantry Regiment, 3rd Division

19 June – 10 July 1918 (Various Times)

French Army

• 280th Aero Squadron

• 44th Balloon Company

AEF

• 2nd Balloon Company

• 1st Battalion, 30th Engineers (later designated 1st 
Gas Regiment)

• 1st Flash Ranging Section 
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CHAPTER 3

TRAINING IN GAS 
DEFENSE

Areport summarizing the gas training of the 2nd Di-
vision at Bourmont between 15 December 1917 and 

15 March 1918 said that in this period,

…all received one hour per day gas training and in addition 
men wore the masks during drills. Surprise alarms were given 
frequently. All men were passed through lachrimatory [sic] and 
chlorine gas in gas chamber. All men were equipped with both 
the French M2 mask and British SBR [small box respirator]. It 
was believed that many of the gas casualties later were caused 
by men changing to the M2 masks. The drills and lectures were 
conducted by the gas personnel or the Units under the supervi-
sion of the Division Gas Offi  cer. All men at the time of putting 
through the gas chamber were given a lecture by the Division 
Gas Offi  cer. During all periods out of lines gas defense instruction 
was carried on whenever possible, including respirator drills, 
gas chamber, lectures and use of lachrimatory [sic] grenades. 
While the Division was in lines respirators were inspected 
frequently and units not in front line continued mask drills. [ 26 ]

26 Letter, DGO 2nd Division to Chief, CWS, 8 February 1919 subject: Circular 
Letter No., 89 (WD Hist Box 300, 33.6); also in GAF-2S (2nd Division Summaries). 
GAF records are at the Army Chemical Center, MD. 

[CBRNPro.net: This is a very optimistic version of what occurred with divisional 
chemical training – see Heller for a complete examination, which suggests 
something signifi cantly less prolifi c. NOTE: The Army Chemical Center no longer 
exists. What exists of its records between 1918 and 1960 are presumably among 
the Records of the Chemical Warfare Service at the National Archives annex in 
College Park, MD. It is also possible they entered the Library at Edgewood or 
APG. As of this writing their location is unknown to this editor. The reference to 
GAF-2S is obscure and Cochrane does not expand on it. Readers with knowledge 
of these records are encouraged to contact the publisher.]
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While some information on gas warfare seems to have 
reached elements of the 2nd Division receiving prelim-
inary training in the States, there appears to have been 
no gas defense instruction at the troop level. [ 27 ]  The gas 
training program in France began with the formation of 
the Gas Service, [American Expeditionary Force] (AEF), 
on 3 September 1917 and the preparation on 1 October of 
Pamphlet No. 253, Defensive Measures against Gas  Attacks. [ 28 ]  
Its fi fteen pages of standing orders described the detection 
of shell and cloud gases, giving special attention to the 
hazards of mustard gas; inspection of anti-gas supplies; 
procedure for gas mask drill; the warning system for cloud 
and shell attacks; gas-proofi ng of dugouts; and behavior 
during and after gas attack. It emphasized that within 
12 miles of the front line a box respirator or mask was 
always to be carried, that within 5 miles a box respirator 
must be carried, and within 2 miles the box respirator and 
mask must be carried, with the respirator in the “alert” 
position. Following a gas attack, the respirator was to be 
removed only by permission of an offi cer. (This was later 
specifi ed as an American offi cer, for French offi cers and 
NCOs were believed to order removal masks too soon.) [ 29 ] 

27 Training Memo, Number 1 and 2 (13, 23 Apr 1917), Headquarters Southern 
Department, Fort Sam Houston, Texas (GHQ AEF Box 1513, folder 2).

[CBRNPro.net: This and subsequent references to Box and Folders are 
presumably part of the collection at the National Archives Annex in Maryland, 
though the box and folder numbers might not correspond to current archival 
record keeping systems.]

28 GHQ AEF Box 1727, folder D. A 75-page revision was issued by GHQ AEF the 
following month for issue “Down to include all offi cers and organizations, all 
combat units…” 

[CBRNPro.net: The November 1917 version is available online at https://archive.
org/stream/defensivemeasure00unitrich#page/n5/mode/2up

29 [CBRNPro.net: The British Small Box Respirator (SBR) was notoriously 
awful to wear. The user breathed through a long hose connected to a fi lter worn 
on their chest. The nose was clipped shut with something similar to clothespin 
attached to the inside of the face mask. The face mask was loose, treated cloth 
and the eyepieces both fogged and could shift, making visibility diffi cult. 
While troops were supposed to train in wearing the mask for extended periods 
(as combat would require), just as they do in training exercises today, most 
“cheated,” just as they do today. 

MG Bullard, second commander of the 1st Infantry Division, and later commander 
of 3nd Corps and the 2nd Army, admitted he could not stand to wear the SBR for 
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With the establishment in November 1917 of the AEF gas 
school at Langres and the 1st Army Corps gas school at 
Gondrescourt, the general principles of gas training set 
down in the AEF Pamphlet were followed in the initial 
six day courses of instruction, consisting of a 45-minute 
lecture and one and a half hours of practical applica-
tion each day. The instruction in the 40-page manual, 
Program of Training in Gas Defense for Divisional Anti-Gas 
Schools, prepared by the Army War College, 23 October 
1917, paralleled that in Pamphlet No. 253, except that there 
was no mention of mustard gas in the manual. [ 30 ]  This 
was remedied in the comprehensive manual issued by the 
Army War College in December and January, entitled, Gas 
Warfare, comprising Part I: German Methods of Off ense, Part 
II: Methods of Defense Against Gas Attacks, Part III: Methods 

more than three minutes. See Heller for a more complete discussion or Jeffery 
K. Smart, History of the Army’s Protective Mask (Aberdeen Proving Ground, MD: US 
Army Soldier and Biological Chemical Command, 2000).

30 2nd Division Box 225, Headquarters Misc. Data; WD Hist Box 205, 54.3, GHQ 
AEF Boxes 1725, 1726. 

[CBRNPro.net: The failure to mention mustard is unsurprising. French and 
British propaganda, along with censorship efforts over dispatches from Europe, 
deliberately concealed news and information regarding chemical warfare from 
both the French and British public and the United States. These efforts kept 
much news on chemical warfare from reaching the United States between 1915 
and 1917, owing to the British and French control over the transatlantic cables. 
The US Army had only a single observer from the medical corps assigned to 
Europe to study chemical warfare after April 1915, and it is not clear how much 
access he had, or the regularity of his reporting, if any. 

After US entry into the war, some of the blockade on news lifted, but the 
information was slow to fl ow. The British chemical warfare experts sent 
to the US to assist in training and preparation based their material on their 
own experience, which all predated the introduction of mustard agent, which 
happened shortly after American entry into the war in July 1917. 

Further, when discussing offensive tactics, the British concentrated mainly on 
cloud attacks, as that remained the primary British method of chemical warfare 
owing to their chronic shortage of artillery shell. The AEF would use French 
chemical weapons via artillery, so such British training was of relatively little 
use.

See S.J.M. Auld, Gas and Flame in Modern Warfare (New York: George H. Doran 
Company, 1918). Auld’s book (now readily available online) was written as a 
collection of his lectures provided to American Gas Service (later the Chemical 
Warfare Service) as part of the British Military Mission to the United States, 
following US entry into the war. Several versions of the War College manual are 
also online see  https://play.google.com/store/books/details?id=WK1BAAAAIAAJ
&rdid=book-WK1BAAAAIAAJ&rdot=1 ]
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of Training in Defensive Measures, and Part IV: The Off ensive 
in Gas Warfare. [ 31 ] 

The Second Division did not receive either its [French] 
M2 masks or its [British SBR] respirators until late in 
December 1917, and Regimental Gas Offi cers and Company 
Gas NCOs were not appointed until early in January. 
Consequently, inspection reports in January indicated that 
the gas readiness of the Division was extremely sketchy 
in every respect. A Revised Program of Training for the 
2nd Division was set up to provide tor two weeks of troop 
training in gas defense in February, while special [General 
Headquarters] (GHQ) AEF gas training programs of 10, 
18, and 20 hours’ duration were issued for the engineer 
and sanitary troops and medical offi cers. [ 32 ] 

31 Letter, GO 2nd Division to Commander in Chief, AEF, 22 Dec 17, subject:  
Report on Anti-Gas Training in 2nd Division (2nd Division Box 106); memo for 
Commander, Training Section, 9 Jan 18, subject: Visit to 2nd Division; Memo 
Commander, Training Section for Chief of Staff, 30 Jan 18, subject: Tactical 
Inspection and Future Training of 2nd Division (2nd Division Box 33).

[CBRNPro.net: Again, the degree to which this “remedied” the situation is 
somewhat doubtful. While better than nothing, the nature of chemical warfare 
in the latter half of 1917 and early 1918 was changing rapidly, and the new 
manuals did little to capture what the British and French were themselves only 
beginning to come to terms with. The early iterations of American doctrine and 
instruction on chemical warfare were essentially a re-hash of British manuals 
circa 1916 and early 1917 and heavily infl uenced by the British mission. 

The Spring Offensives of 1918 dramatically altered the chemical battlefi eld and 
chemical tactics, in addition to returning a semblance of open warfare to the 
Western Front. Doctrine and training during the war never fully caught up to 
the new situation in 1917-1918, though manuals published in late 1918 and 1919 
were signifi cantly closer to the situation, as experienced, in the fi nal 6 months 
of the war.]

32 2nd Division Boxes 32 and 33, 50.4, Box 63, 50.7.
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