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ABSTRACT
Ryan Mark Johnsom Suffocating Nature: Environment, Culture, and Gan Chemical

Warfare on the Western Frar{tUnder the direction of DR. JAY LOCKENOUR)

The story of chemical warfare is that of a relagiop between nature, the military,
industry, and culture. By the turn of the twentieémtury, German industry, especially its
chemical companies, came to dominate Europe. Bhetess brought both considerable
economic development and considerable environmdatabge from chemical pollution,
especially to rivers such as the Rhine and the Bers@hese economic changes made in
exchange for landscape degradation conflicted Mitg-held cultural beliefs in Germany
that promoted the beauty of nature and the impoetaf conserving its aesthetics. The First
World War's effect of the environment, includingthffects of chemical weaponry,
highlighted this paradox on a nationwide scale.

In an effort to win the Great War, German militéegders turned to their chemical
industry for answers. Using the flat terrain of \Wées Europe, winds strong enough to push
massive toxic clouds, and their extensive knowleafgeghemistry, the Germans chose
chemical warfare agents based on meteorologicalittons and their ability to overcome the
obstacles of trench warfare. Millions of acres wadwsased in chemical clouds and shells,
killing every form of life at the front and all bpermanently altering the landscape and soils.
This created an atmosphere of total environmenda) where chemicals were intentionally
used to contaminate land and kill all life for geke of military gains. The home front also
suffered, as in Germany where the levels of chdromataminants in their rivers were
directly linked to the course of the chemical waermans wrote numerous diaries, journals,

and memoirs that documented the ecological damagged by these poisonous agents.



These visceral descriptions of gas warfare and @ misasters relating to clean up
operations helped to solidify a national picturewiat the gas war experience was like, and
how many Germans came to see warfare and humanéydastroyer of nature.

Simultaneously, Europeans faced the daunting thsleaning and repairing their
landscapes. Millions of acres of land were contareid, and tons of chemical ordnance was
to be disposed. Yet an antagonistic political ctenateep financial costs, and the German
leadership’s desire to continue chemical weapossareh limited Europeans’ ability to
restore their land. Their actions resulted in Hicrgnvironmental and human consequences,
including everything from the contamination of lamih buried ordnance to the phosgene
cloud catastrophe at Hamburg in 1928. Not onlytdeldamage caused by chemical
weaponry force German military officials to rethimilitary operations and tactics, chemical
weapons also compelled the German people to soherv cultural relationships between
war and nature, specifically those which took emwmental damage into account when
thinking about the war experience. German artastid written culture at that time reflected
the environmental damage through pacifistic andtanhnological lenses, creating a
framework where modern environmentalism could stiape.

Ultimately, the use of chemical weapons for militgain shaped German cultural
attitudes and changed European landscapes. Itagshea new form of total war, and
demonstrated how the environment directly influehlseth the outcome of the chemical war
in the field but also German cultural beliefs retyag the relationship between nature and

warfare.
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PREFACE

UNFORSEEN CONSEQUENCES

On April 22, 1915, the German army unleasheditiserhajor gas attack of
World War | on the French lines at the Second BattlYpres' The Germans released
200,000 kilograms of chlorine into the air, formiagleadly yellow-green cloud some
thirty to sixty feet high. Propelled by the windaatate of five to six miles per hour, the
cloud quickly drove the terrified French defendeus of their trenches into full retreat,
creating a four mile wide gap in the Allied linek September 1915, the British army
retaliated with its own chlorine assault at thetlBatf Loos. Although the casualties
suffered on both sides were insignificant when caraeg to the carnage at Verdun or the
Somme, the use of poison gas and other toxins eodngth the military and
environmental landscapes.

Although numerous books on chemical warfare haea Ipeiblished since the end
of the First World War, the historian Tim Cook pi&d out in 1998 that the topic has
“been relegated to the periphery of historical ingiand understanding by historiars.”
Although more studies have appeared over the &stde or so, few scholars have
reexamined chemical warfare’s historical significanThis study approaches the topic of

chemical warfare from an environmental perspeativaistory, adapting a tripartite

! Both ironic and coincidental, fifty-five years daton April 22, environmentalists celebrated the
first international Earth Day in San Francisco.

2 Valerie AdamsChemical Warfare, Chemical DisarmaméBtoomington: Indiana University
Press, 1990), 28.

% Tim Cook, “Creating the Faith: The Canadian Gawies in the First World War,The Journal
of Military History, Vol. 62, No. 4 (October 1998): 755.
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model of historical analysis developed by the n@edronmental historian Arthur F.
McEvoy.

In McEvoy’s 1986 studyrhe Fisherman’s Probleend in a 1988 essay, “Toward
an Interactive Theory of Nature and Culture,” hetptated that historical environmental
changes result from the interaction of three egualportant agents: ecology, economy
(or what he called “production”), and culture (dnav he called “cognition”). According
to McEvoy, each of these agents reproduces itsetlypaccording to its own internal
logic and partly in reaction to the other two. Expt, economy, and culture are
interconnected. As each one changes, it produeesioas in the other two, which in turn
produces counter-reactions.The Fisherman’s ProblenMcEvoy’s study of the
California fisheries, he contrasted native fishgrtae fisheries of immigrant Chinese and
Italian immigrants in the late nineteenth and easlgntieth century, and those of
industrial California. Native and immigrant fishesi McEvoy argued, were less
interested in maximizing production than in proitegthe stability and longevity of their
communities; their resource use, in other words &mbedded in cultural precepts. The
intensive resource exploitation of industrial Gaiifia, McEvoy argued, was also
embedded in a new kind of culture - albeit a celtilvat denied the interconnectedness of
ecology, economy, and cultute.

War is a form of production. In an industrial econg capitalists (or the state)
direct labor and natural resources to produce codittes and profit. In wartime, the

state also directs labor (especially the labowotdisrs) and natural resources to produce

* Arthur F. McEvoy,The Fisherman’s Problem: Ecology and Law in theif@etia Fisheries,
1850-1980Q(New York: Cambridge University Press, 1986), 6-ABhur F. McEvoy, "Toward an
Interactive Theory of Nature and Culture: EcoloBypduction, and Cognition in the California Fishing
Industry," in Donald Worster, edlhe Ends of the Earth: Perspectives on Modern Bmwvirental History
(Cambridge: Cambridge University Press, 1988), 229-
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armaments and to win military objectives. In thisdy, | have substituted war for
economic production in McEvoy’s model of ecologgogiuction, and cognition. Like the
fishing companies McEvoy analyzed, nations and esmsed resources according to
their cultural understandings. In the First Worlédbelligerents used chemical weapons
towards the “production” of military victories, tlseizure of resources and terrain
(stocks), and the inflicting of casualties on endorges (elimination of the competition).
Chemical weaponry thereby elevated the levels sfrdetive behavior at the expense of
nature to unprecedented, total heights. Like thleeliman’s use of sonar or larger nets,
the use of chemical weapons by militaries was lartelogical solution to profitability at
the environment’s expense. As was the case wiibkl#tiye efforts to promote
conservation in California, only after the mutuatognition of environmental (including
anthropocentric) devastation did governments afdigapinion step in to curb chemical
weapon usage through legal and cultural means.

Based on this model of environment, culture, and tigs dissertation is an
attempt to answer three fundamental questions, Kitst was the environmental impact
of chemical warfare on the landscape? Indeednuelogically conclude that
hazardous chemicals are a negative influence onagheal world, but the environmental
impact of chemical weapons on the ecosystems otéffeEurope is a far more complex
problem. Chemical warfare produced both short and term consequences, some of
which still remain with us to this day.

More than any other weapon in a military’s arsealaémical weapons depend on
environmental conditions for their success. Fongxa, vesicant toxins like mustard gas

or poison gas clouds of chlorine react differedldypending on topographical and
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meteorological conditions. The wind was the singtest important factor when it came

to chemical weapon deployment. It was the gas weagwopulsion and control
mechanism, as once the cloud was formed or théwshslfired, there was little people
could do to redirect the incoming gas. Temperatmck precipitation could also dictate
the state of certain toxins when released. Theepsof moisture in the atmosphere also
played a vital factor, as hydrolysis would dilute fpoison cloud’s toxicity. Thus, it is
nature that determines a chemical weapon’s potandyeffectiveness.

An analysis examining the environmental consequentehemical warfare has
yet to be composed. This is for good reason, asaRicTucker noted in 2004 that “it is
very difficult to assess the immediate environmkem@act [of chemical warfare]
because no one tried to record or measureWith this in mind, the first goal of this
work is to work towards filling this important hastographical gap in the history of war
and the environment.

The second question | seek to answer is whetheotodEuropeans, especially
Germans, recognized and adapted to the environtrntastation around them caused
by chemical weapons. Millions of soldiers on battes of the conflict experienced first-
hand poison gas attacks. Aside from the immediateadje to the landscape, evidence of
the long-term consequences includes documentatithre @ffects on species’ depletion
rates, the contamination of rivers and fields, theatks and consequences of Europeans
living in proximity to these weapons, and the antafrchemical stockpiles that remain

active in the ground. The physical damage thepesgised was recorded in diaries,

® Richard P. Tucker, “The Impact of Warfare on ttetiMal World: A Historical Survey,” in
Richard P. Tucker and Edmund Russell, égural Enemy, Natural Ally: Toward an Environmenta
History of Warfarg(Corvallis: Oregon State University Press, 20Q49),
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memoirs, and reports, which has enabled me to pogether the environmental price
European’s paid for their new toxic arsenals. Iditoh, the recognition by military
leaders of nature’s role in chemical warfare hgawifluenced German decision making
regarding gas throughout the war.

Lastly, did the use of chemical weapons and thealtar or enhance German
cultural perceptions of the environment? | argus gerceptions of the environment in
Germany fundamentally changed during the First Wavhar, due in part to the
experiences of chemical weapons the men endutée &tont. Prior to the war,
environmental conservation and protection had robgcome a national political issue
in Germany. Although chemical pollution, deforestiat and wasteful mining practices
from industrialization had already become seriaga concerns among Germans by
1914, the needs of the German military and polificassure suppressed any
environmental considerations during the confliatt #dfter experiencing the devastating
effects of warfare, German proto-environmental nmo@ets experienced a surge in
popularity and finally achieved national politicatention during the postwar years.

| argue that there are two reasons for this dhiftt, millions of Germans
experienced first hand the unique, lasting envirental damage caused by the
production and use of chemical agents. This wasfouthose who were in the trenches,
but also those who lived near Germany’s chemicattsl The levels of pollution in the
water increased with the onset of chemical weapodyztion and, as archival evidence
shows, the types of chemicals that contaminatedvitier were directly linked to the

types of poison gases the factories manufacturbde@ations at the front and in
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Germany, | would also argue, cultivated a set diective social beliefs concerning
warfare and the environment.

Second, in an effort to break the stalemate ottiemarfare and achieve victory
German military and political leaders during ther wggected their native cultural
traditions and beliefs concerning environmentatgrtbon and conservation by using
chemical weapons. In fact, the very selection eséhweapons was due largely to
environmental factors taken into account by thetamyj. The flat terrain of Northeastern
France and Western Belgium, areas which withnegseddrnage of the Somme, Verdun,
and Ypres battles, translated into ideal poisonctiasd country, as the weather and
topographical conditions were such that poisoncatlatiacks were not only possible but
effective. After the war, the expansion of Germawi®nmental groups in the 1920s and
passage of the first national environmental pratedaws were due in part to a renewed
recognition of nature’s fragility by Germans durithg First World War. The war was a
catalyst for change. Due to poison gas’ abilitgmmihilate virtually all organic life at the
front, | would argue that for the Germans chemieadpon production and usage was the
most visible and psychologically influential formhenvironmental destruction levied by
the war. For most, the destruction was an overwimgliy negative experience. However,
some of the participants, especially those involwveithe lucrative post-war pesticide
industry, saw the usage and discoveries assocmateadhemical warfare as a beneficial
opportunity. | will examine how these environmém@nsequences shaped military and
cultural attitudes regarding toxic arsenals andetidronment after the Great War.

This project lies between two historiographies:itamy history and environmental

history. The vast majority of early works on cheahiwarfare focus on military and
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cultural aspects. For example, soon after the Gh&at a British army officer named
Victor Lefebure publishe@he Riddle of the Rhine: Chemical Strategy in PeaxkWar
Lefebure’s book was one of the first accounts @naical warfare during World War |,
as it examined the various chemical organizationbaih sides and the major military
engagements that involved chemical weapons. Unfatély, the book is not an objective
account. Frequently criticizing German chemicaivatots and industries, Lefebure
repeatedly argued that Germany should hand ovardhemical manufacturing secrets
to the Allies. According to Lefebure, Germany’s gheal policy “remains a serious
menace” and to not pursue German chemical manuhagtsecrets would threaten
global peac&.Though the book is poor in terms of quality, téhar did highlight a key
cultural debate which has been an integral paatlathemical warfare studies to the
present: are chemical weapons humane or barbakefsBure argued against the
assertion that chemical weapons are uniquely inlmenoa barbaric, as the death rates
inflicted by gas were far less than those of bsltetartillery’ Other works by veterans

appeared throughout the 1920s and 1930s, eaclwvinfa similar formula of describing

® Regarding the perceived threat to global peacebee discussed the Haber-Bosch process, a
method used by the Germans to boost nitrates ptioduand thereby explosives production. Though a
valuable, patented German trade secret, Lefebuwsteviour neglect to use the Treaty [of Versailligs]
remove the monopoly [on the process] is a directane to peace.” Furthermore, to believe that the
process is more for peaceful means to createiferil “is to threaten the greater ideal of worldgee” In
truth, Lefebure seemed to want to shut down Gerchamical plants and acquire the process for reasons
other that global harmony; in 1919 he became arlarep of the British Dyestuffs Corporation, and kne
the secret process could be quite profitable. Disanent would also weaken German chemical output,
providing a greater niche for British chemical fgito fill. Victor Lefebure,The Riddle of the Rhine:
Chemical Strategy in Peace and Whlew York: The Chemical Foundation, Inc. 1923), 2244.

"bid, 240-241.
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the military implications of poison gas and a swujpsmnt argument on the morality of
chemical warfaré.

Since Lefebure, scholars published little more corM/War | chemical warfare
until the 1980s. In 1986, the first modern defiretwork on the subject was published,
L.F. Haber'sThe Poisonous Cloud: Chemical Warfare in the Fitairld War® The
author was the son of Nobel Prize Laureate Fritzdfghead of the Kaiser Wilhelm
Institute (later renamed the Max Planck Society) lader of Germany’s chemical
weapons program during the First World War. Uninspesl with Lefebure’s biased work
(Haber called it “a badly written book”), Haber koa break from writing economic
histories and chose to write a new study on thgestibf poison ga¥’

Haber’s endeavor was a success, so much so thaixhiemains the definitive
scholarly work on World War | chemical warfare. ellwork is well researched and
updated with previously unpublished sources. Degpi benefit of time and his personal
connection to the subject matter, Haber’s studyt dexgely with the same themes as
Lefebure’s text: the military and moral aspectshaf gas war. Haber concluded that
chemical warfare was ineffective, and that “gas wéailure.™*

Since Haber’s landmark work, scholars continueguiolish periodically general

histories of chemical warfare of varying quality.1996, two valuable studies appeared:

8 See for example Rudolf Hanslidber chemische Krie¢Berlin: E.S. Mittler & Sohn, 1927):
Hermann Geyer, “Der Gaskrieg,” in Max Schwarte, @€l grof3e Krieg 1914-1918, Vierter Band
(Leipzig: Johann Ambrosius Barth, 1922); Charle$-bllkes,Gas! The Story of the Special Brigade
(Edinburgh: William Blackwood & Sons Ltd., 1934).

° L.F. HaberThe Poisonous Cloud: Chemical Warfare in the Fit&irld War(Oxford:
Clarendon Press, 1986).

1% Haber,Poisonous CloudL.

" bid, 277.
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Dieter Martinetz’sDer Gaskrieg 1914/18nd Oliver Lepick’'d.a Grande Guerre
chimique, 1914-191¥ Relying on a variety of sources from multiple langes,
especially German archival material, Martinetz'®bbut deeply researched and
technical study provides an outstanding generabtyion the subject, especially those
looking for a more transnational approach to théeni ** Lepick’s work also provides
an excellent transnational overview of the chemiza, using a variety of different
archival resources from both sides. Unlike Haber ldartinetz, Lepick utilized French
archival materials, providing a French persecthat ts otherwise largely glossed over in
Haber and Martinez'’s studies. The two works aréges the two best surveys on the
subject since Haber’s seminal work, though histaridaave noted each have their
weaknesse¥!

Placing Martinetz’s and Lepick’s works aside, hoemsince Haber’s text

research on the subject slowly began to focus hkagenational histories or biographies

12 Dieter MartinetzDer Gaskrieg 1914/18: Entwicklung, Herstellung WEidsatz chemischer
Kampfstoffe, Das Zusammenwirken von militarischémrkng, Wissenschaft und Indust(i®onn: Bernard
& Graefe Verlag, 1996); Olivier Lepicka Grande Guerre chimique: 1914-191® ed. (Paris: Presses
Universitaires de France, 1998).

'3 The book also contains valuable technologicalstatistical data on the wartime chemicals.
Martinetz,Der Gaskrieg 1914/18or other worthwhile general histories of cherhigarfare, see Edward
M. Spiers,Chemical WarfargUrbana: University of lllinois Press, 1986), Ratidarris and Jeremy
PaxmanA Higher Form of Killing: The Secret History of Ghieal and Biological WarfaréNew York:
Random House, 2002), and Jonathan B. Tudkar, of Nerves: Chemical Warfare from World War | to
Al-Qaeda(New York: Pantheon Books, 2006).

% 1n his 2002 review of recent chemical warfare &sghistorian Jeffrey Allan Johnson praised
Martinetz’'s use of East German industrial archivakerial from the Landesarchiv in Merseburg and the
book’s analysis of mustard gas production, butddibe absence of primary documentation from corgora
archives. With regards to Lepick, Johnson notedl tAs a trained historian, Lepick’s work reflecislid
research and critical analysis.” Johnson praisedubrk for its French perspective, noting that ikédthe
best examination to date” of the French originsttgmical warfare and their use of non-lethal agants
1914. Johnson also remarked, however, that disappgly Lepick offered little in terms of descrilgn
French and British use of gas during their findénéives of the war. Jeffrey Allan Johnson, “Cheahic
Warfare in the Great War: Essay Review” (featuddigert PalazzoSeeking Victory on the Western Front:
The British Army and Chemical Warfare in World Wékincoln: University of Nebraska Press, 2000)),
Minerva, Volume 40, Issue 1 (1 March 20028-98.
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of the principle historical agents. In terms ofioaél histories, Britain has seen a recent
wave of national chemical warfare books over tis¢ taenty years, including works by
Donald Richter and Albert PalazZbOne of the most recent studies on World War | gas
warfare is historian Albert Palazzd3eking Victory on the Western Front: The British
Army and Chemical Warfare in World WarTlhe work relied solely on English language
sources and primarily described the military aspetthe war from a British perspective.
Unlike Haber, Palazzo argued that chemical wanfaade “a significant contribution to
the eventual British victory in 1918% Additionally, multiple biographies of Fritz
Haber, both popular and scholarly, have recentheaped that provide a more detailed
picture of the German chemist and the German claemweapons program he
supervised.

During the last twenty-five years, current politieaents have also influenced
scholars’ approach to chemical warfare. For examps prior to the end of the Cold
War, British defense specialist Valerie Adams exadiNATO and Soviet chemical

weapons policy in her 1990 wor€hemical Warfare, Chemical Disarmamenhe text

!5 Donald RichterChemical Soldiers: British Gas Warfare in World W4t.awrence: University
Press of Kansas, 1992); Albert Palaz2eeking Victory on the Western Front: The BritishA&
Chemical Warfare in World War(Lincoln: University of Nebraska Press, 2000).

16 palazzoSeeking Victory on the Western Frodt For a look at the Canadian gas warfare
experience, see Tim Cook’s excellent wadxle, Place to Run: The Canadian Corps and Gas Waiifathe
First World War(Vancouver: University of British Columbia Pre2600).

7 Although L.F. Haber correctly proclaimed that nality biographies of Fritz Haber existed in
1986, three studies have been recently publishadiththis gap. See Daniel Charlédaster Mind: The
Rise and Fall of Fritz Haber, the Nobel LaureatedNtaunched the Age of Chemical Warféxew York:
HarperCollins, 2005), Dietrich StoltzenbeFgjtz Haber: Chemiker, Nobelpriestrager, Deutscharde:
Eine BiographigWeinheim: VCH Verlag GMBH, 1994), and Margit S&8i-JanzefFritz Haber 1868-
1934: Eine BiographiéMiinchen: C.H. Beck, 1998). Though voluminousthef three Szolldsi-Janze’s
work is the most comprehensive and worthwhile. ©dmemists linked to Germany’s chemical warfare
program have also received biographies, such as-Baorg Bartel and Rudolf P Huebenafalther
Nernst: Pioneer of Physics and Chemigitgndon: World Scientific, 2007).
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is largely a political, diplomatic, and militarydtory of chemical warfare, and only the
first two chapters provided analysis of the WorldMWera. The text concluded with a
series of now dated suggestions for Soviet cherdisarmament?

More recently, the rise of Islamic extremism, adl &g the subsequent political
and military responses by Western governmentspégsetuated scholarly interest in
chemical warfare. One recent example is Jonathdmuéker’'s 2006 workyWar of
Nerves: Chemical Warfare from World War | to Al-@aiSimilar to Adams’ analysis
with respect to its brief treatment of the subj@cicker’'s work only devoted one chapter
to the First World War. No mention is made conasgrthe storage, disposal, or
environmental effects of these weapons.

While these works all discussed the medical effetthemical weapons on
people, none of these studies described the emagntal impact of these toxins.
However, over the past thirty years several schdiave examined broadly the effect (or
potential affects) war has on the natural worldlyEscholarship by Arthur Westing and
Knut Krusewitz examined just such topics, helpimgl¢fine the concept of
environmental destruction, either intended or hgtmilitary force and the subsequent
global respons& While Krusewitz tended to focus on the activiiddNATO, as well as

the German and American militaries during the Gialr, among the topics Westing

18 Adams,Chemical Warfare, Chemical Disarmamgei44.
9 Knut Krusewitz,Umweltkrieg: Militar, Okilogie und Gesellschafonigstein/Ts.: Athenaum

Verlag GmbH, 1985), Arthur Westingnvironmental Hazards of War: Releasing DangerooscEs in an
Industrialized WorldLondon: Sage Publications, 1990).
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examined were the hazards posed by attacks onamariehemical facilities and the
potential subsequent environmental destrucifon.

Despite these works, few studies specifically foenshemical warfare’s effects
on the environment. Recent scholarship in environtaddnistory, especially the work of
Edmund Russell and Richard Tucker, has touched tipsmap in scholarship. Chapters
in Russell’'sWar and Nature: Fighting Humans and Insects witle@fcals from World
War | to Silent Springnd Russell and Tucker$atural Enemy, Natural Allpoth briefly
analyzed the effects of poison gas on non-humaciesgfe While Russell's work
examined the relationship between gas, insecthiaméns, his work overlooked the
broader ecosystems of Western Europe. Tucker exahtite impact war had on
European forests, specifically how their depletiesulted largely from an insatiable need
for lumber by the belligerents during wartirffe.

There are also valuable studies on the use of dathefoliants in warfare and
their ecological impact, notably studies by Arthdesting and David Zierler that focus
on the American use of dioxins such as Agent Orahgimg the Vietnam conflict

Zierler's work examined the American military’s @ct of intentionally destroying

2 See for example Susan D. Lanier-Grah@ihe Ecology of War: Environmental Impacts of
Weaponry and Warfar@fNew York: Walker and Company, 1993) and J.P. RedninThe Effects of
Weapons on Ecosysteif@xford: Pergamon, 1979).

2l Edmund Russel\War and Nature: Fighting Humans and Insects witte@itals from World
War | to Silent SpringCambridge: Cambridge University Press, 2001)h&id P. Tucker and Edmund
Russell, edsNatural Enemy, Natural Ally: Toward an Environmdritistory of Warfare(Corvallis:
Oregon State University Press, 2004).

2 Richard P. Tucker, “The World Wars and the Glatatibn of the Timber Industry,” in Tucker
and Russell, ed®atural Enemy, Natural Ally110-141.

2 Arthur WestingHerbicides in War: The Long-term Ecological and HumConsequences
(London: Taylor and Francis, 1984); David Zierl€he Invention of Ecocide: Agent Orange, Vietnand, an
the Scientists who Changed the Way we Think aheugEnvironmenfAthens: The University of Georgia
Press, 2011).
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Vietnamese landscapes with chemicals for the perpbsilitary gains, known as
Operation Ranch Hand. Rather than the devastatitre@atomic bombs during World
War Il, Zierler stated the environmental damagaearbicides to the terrain in Vietham
was “more visually and ecologically akin to” thasfethe fields in France during World
War 124 In 1970, the American biologist Arthur W. Galsimoined the term “ecocide” to
protest and describe the policies, actions, areteffof Operation Ranch Haftl argue
that German chemical warfare during World War | dastrated some similar
characteristics to that of Agent Orange usage bgroan forces during the Vietham
War. Among the most obvious similarities is thg&ing of non-human organisms with
chemicals for military gain during wartime. In \\ietim, the Americans targeted
rainforests with Agent Orange; in World War |, beiles deployed gas with the
intention of killing horses or killing vermin. Adibnally, both wars witnessed the
research and development of vehicles and delivestems to spray chemical agents over
wide areas and the deployment of chemicals to reitestroy entire battlefields or at least
render them unusable by the enemy. In that semsehtemical warfare of World War |
served as an important foundation to the techncédgenvironmental, and military
doctrines of chemical warfare in future conflicts.

In addition, the last decade witnessed the emeggehiegal scholarship dealing
with the consequences of war and the environmemciScally, works by Kurt Martin

Hochner, Jurgen Brauer, Barry Kellman, and othakelexamined international law and

24 Zierler, Invention of Ecocide27.

% bid, 15.

XXV



the legal ramifications of war’s impact on natét¢lowever, none of these works
examine the First World War, focusing instead tleemrecent conflicts in Vietham and
later the Persian Gulf. These studies also lingirtliscussions on traditional chemical
warfare in lieu of herbicides such as Agent Orangéietnam, the burning of oil
facilities by Saddam Hussein’s forces during OperaDesert Storm, and the use and
potential fallout of nuclear weapons. There are alerks that examined the dismantling
and cleaning up chemical weapon waste sites dtimmtyventieth century, but these
works do not closely examine the cultural impacthef chemical waf’ Tucker and
Russell's work aside, there exists little scholgrgin the history of war and the
environment.

With respect to environmental histories that foond=rance or Germany, the
subject remains surprisingly underexplored. In an@& context, only recently have a
few scholars analyzed the role the environmentgulajuring the course of Germany’s
formation, course of modernity, and present stajesa dominant European pover.

The reunification of Germany in 1990 gave histositime chance to finally access East

% Kurt Martin HéchnerSchutz der Umwelt im Kriegsredissertation, Universitat Zirich:
Schulthess Polygraphischer Verlag AG, 1977), JuRranier,War and Nature: The Environmental
Consequences of War in a Globalized W¢tldnham: Altamira Press, 2009); For an assessaretite
legal ramifications for environmental damage, saeBKellman, “The Chemical Weapon’s Convention;

A Verification and Enforcement Model for Determigihegal Responsibility for Environmental Harm
Caused by War,” in Jay E. Austin and Carl E. Brueds. The Environmental Consequences of War: Legal,
Economic, and Scientific Perspecti@mbridge: Cambridge University Press, 2000)-609.

" See for example Thomas Stock and Karlheinz Lofhs, Téne Challenge of Old Chemical
Munitions and Toxic Armament Was{&xford: Oxford University Press, 1997).

% See Mark CiocThe Rhine: An Eco-biography, 1815-20@®attle: University of Washington

Press, 2006) or David Blackbouifhe Conquest of Nature: Water, Landscape, and thldrd of Modern
Germany(New York: W. W. Norton & Company, 2006).
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German archives and fill in valuable gaps withirm@an history?® This, coupled with
renewed interest in the Third Reich generated byiktorikerstreitand political gains
by the Green Party in the Bundestag, led to areas® in German environmental history
publications. For example, Raymond H. Dominick’'©2%tudy,The Environmental
Movement in Germangnalyzed environmental conservation efforts betwis¥ 1 and
1971. Prior to World War |, the Germans were ndy gnappling with the growing threat
of pollution and its consequences, but also fornmatjonal conservation groups that
pushed for environmental control and preservaty@i.these ideas were not widely held
by those in power, nor were these groups uniforthémr environmental attitudes.
Indeed, over the last twenty-five years the amadistholarship that deals with German
environmental history has rapidly increased, howebe military aspects of German
environmental development have for the most panaieed unexplored’| therefore see
my dissertation helping to fill significant gapshoth military and environmental history.
The first chapter describes the background of eterwarfare and proto-
environmental thought in Germany prior to World Wanfluenced by Enlightenment

thinkers such as Alexander von Humboldt and Johdaoligang von Goethe, Germans

% Historian Raymond H. Dominick believed that theoing of the archives in the East will offer
historians fascinating comparisons between EasVéest German environmental thought. Indeed, there
has been a marked increase in German enivornnpurtétations. See the preface to Raymond H.
Dominick Ill, The Environmental Movement in Germany: ProphetsRindeers, 1871-1971
(Bloomington: University of Indiana Press, 1992), x

% There are several important studies examining @erhistory and the environment published in
the last twenty-five years. See for example FraseiBriggemeier and Thomas Rommelspacher.
Besiegte Natur: Geschichte der Umwelt im 19. undJa@rhunder{Munich: C.H. Beck, 1987); Franz-
Josef Briggemeier and Thomas Rommelspa@&iater Himmel Gber der Ruhr: Geschichte der Umivelt
Ruhrgebiet 1840-199%(Essen: Klartext Verlag, 1992); Axel Goodbody, €de Culture of German
Environmentalism: Anxieties, Visions, Realifillew York: Berghahn Books, 2002); Gert Groning and
Joachim Wolschke-Bulmahn (edblaturschutz und Demokratie{Runich: Martin Meidenbauer
Verlagsbuchhandlung, 2006); Frank. Uekotidre Age of Smoke: Environmental Policy in Germany a
the United States, 1880-19{Bittsburgh: University of Pittsburgh Press, 2009)
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developed a strong cultural sense of environmentakeness and defined the place
nature held in German society. Nature was seewtasshicred and beautiful, tied directly
to the health of the nation aMblk During the second half of the eighteenth century,
Germany unified and industrialized. While indugrgzich as chemical, coal, and steel
benefited the nation economically and militarilyey would prove detrimental to
environmental health and aesthetics. The growthsaodess of the German chemical
industry especially follows this pattern, as thexdéais chemical giants Bayer, BASF, and
Hochst provided tens of thousands of jobs and anhat wealth for the German people,
yet their businesses dumped vast amounts of conénts to the waterways and
landscapes of Germany.

The resulting conflicts between Germans seekingang aesthetically beautiful
landscape and industrialists and workers seekingauic gains gave rise to the first
environmental groups in Germany, and significamgaere made. For example, green
energy production, particularly hydroelectric powead already begun in Bavaria with
the construction of the first hydroelectric dam&i@armany. As David Blackbourn noted,
Germans applauded “white coal” as “cheap, cleagigmyc, and modern, not like smoky,
sooty coal.?* By the turn of the twentieth century, German covesion groups had
taken shape, such as the League for Nature Conieerua Bavaria and the Nature Park
Society. These groups formed what would come tenosvn as théNaturschutzdefense
of nature) movement. The movement failed, howetgegain national political
momentum prior to World War |. This was due to &laf cohesive doctrine by the

groups, powerful industrial interests, the beliehature’s ability to clean itself, and

31 Blackbourn,Conquest of Nature217.
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rejection by high-level politicians who fretted evezonomic constraints. Yet by 1914,
there was genuine alarm by many Germans concetimngnvironmental degradation of
the landscapé It was these grassroots organizations that waiét establish the
modern German conservation movement. | would atigatealthough the Naturschutz
movement failed politically at a national levelditl not at the local levels of
government. There needed to be a catalyst formeltection, and the war would provide
just that.

Chapter two provides the reader with a brief nareatistory of chemical warfare
development, manufacturing, and usage during tret World War. This chapter
primarily explores the relationship between howrsloal weapons affected military
decisions during the conflict and how the environtrend German military attitudes
helped to shape European’s decision to use cheanesits. The reader will become
familiar with the general progression of gas deplept during the war, including the
trends from irritants, to lethal chlorine, to phesg, to mustards. Additionally, this
chapter provides much of the necessary backgrouvfodnation relating to World War |
chemical warfare, and how these weapons affectathhibeings. Key figures, such as
Fritz Haber and Charles Foulkes are introducetiead¢ader, as well as the various
chemicals created by the belligerents.

Chapter three seeks to answer several key qusstidimat were the short term
environmental consequences of the chemical deploigAddow did these gases affect
the European ecosystems on the battlefields? V@bahoblogies in gas warfare were
created due to environmental conditions? How didtiher, soil, or plant life determine

which gasses were chosen for deployments? Simp)yhmienvironment shaped the

32 Dominick, Environmental Movemen42-78.
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chemical war, and the chemical war reshaped theamaent. The chemicals chosen for
deployment were selected based on their reactmtieetenvironment. For example,
choking agents such as chlorine clouds left mifedevastation at the front, often killing
all organic life they encountered. Due to theirroieal properties and environmental
conditions, the effects of choking agents weretsteom. The gas simply oxidized,
evaporated, or naturally detoxified within minutes.

Liquid, vesicant agents such as mustard gas tickttstsurfaces, however,
remain a problem for far longer. New technologaeVelopments, such as the chemical
shell, aggravated the problem of chemical contatimnand would prove to be the most
significant long term environmental consequencthefchemical war. Shells injected
with chemical agents were first employed in 19liled with an irritant, these shells
were ineffective due to the high temperatures gardrby the shell’s high explosive
core. In 1915, the temperature problem had beemed@nd the shells were loaded with
lethal agents, including chlorine and phosgeneiriguthe war, the belligerents produced
over 66 million chemical shelf§.Of course, not every shell detonated on impacts&h
shells instead would bury themselves in the egsinumpact, in some cases preserving
their deadly contents for years to come.

Additionally, German military leaders learned ttta environmental conditions
dictated the decision to use poison gas. For ex@moplthe eve of the German spring
offensive in 1918, Erich Ludendorff worried thaétiveather would prevent the use of

gas shells for the offensive, and “the strengthdiretction [of the wind] were by no

33 Jonathan P. Tuckewar of Nerves: Chemical Warfare From World War PleQaeda(New
York: Pantheon Books, 2006), 20.
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means very favorable; indeed, it seemed almostssacgto put off the attackR®
Although the terrain and weather conditions hadagtswbeen a variable to military
leadership, poison gas added a new, unique varialtglitary calculation. Ultimately,
the needs of war outweigh the needs of naturaéptioin, and both soldier and civilian
alike paid the price. As a few historians have dpéntire villages were evacuated due to
both intentional and uncontrollable chemical attack

The Germans intentionally used chemical agentdltofkdozens of square miles
of life, although many Germans cared for the edesys of Western and Central Europe.
This act seems to contradict long-held culturaidigltowards nature. When it came to
the First World War and environmental considerajdhe primacy of German
militarism, cultivated in Prussia since the eaighéeenth century, trumped nineteenth
and early twentieth century environmental conc@ith the failure of the Schlieffen
Plan (an already dubious undertaking from the b@gg), the German government and
military lacked a solid strategic plan for the Warherefore, as the historian Isabel Hull
argued, the Imperial German army resorted to astibat fit military assumptions and
expectations from past conflicts. Under the guisat@ining operational or tactical

victory, these actions often became increasinglyeneatreme and violent as wars

34 Erich LudendorffMy War Memories: 1914-1918, Volumgllbndon: Hutchinson & Co.,
1919), 597-598.

% In his 2004 study on the Battle of Tannenberg hiseorian Dennis Showalter summarized the
plan’s lack of soundness, concluding that “The Ing@rmy was given — and accepted — the task of
planning for a war which its own calculations susfgd might well be so destructive as to be
unpredictable, uncontrollable, and ultimately urnéhle. . .The Schlieffen Plan was a sophisticated
security blanket.” Dennis E. Showaltdignnenberg: Clash of Empires, 190/ashington, DC: Brassey's,
Inc., 2004), 34-35.
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dragged on longe¥. The initial decision to use chemical weapons oéfleé the German’s
desire to achieve rapid victory through destructoféensive means. The subsequent
environmental devastation was seen as an accesi@tiéce on the altar of victory; in
hindsight, it was both catastrophic for the langesaof Europe and counterproductive
for Germany’s military aims.

Chapter four describes the environmental afterrafthe chemical war in
Europe. Immediately after the war, Europeans bégatong clean-up process of
chemical agent disposal. Articles 169 to 172 ef\ersailles Treaty forbade Germany
from producing or possessing chemical warfare agés the battlefields of the Western
Front rested in Belgium and France, and given aloethat Germany succumbed to a
stubborn, chaotic political climate immediatelyeafthe war, the task of battlefield
clearing was left primarily to the Allies.

This was no small task. Germany produced almosioDO0tons of gas weapons
during the war, more than the arsenals of Briterance, and the United States
combined®” The Germans therefore faced the problem of disgasi their now illegal
chemical weapons. Yet German attempts at cleanaup poor and lackadaisical, and
lead to several deadly accidents. After a fatal@stpn in a mustard-gas shell factory,
French authorities took over the disposal dutiesS@énmany in 1919. The French fared
little better. Their disposal techniques were &tppy and dangerous. For example, one

method was to simply release phosgene canistergiimmney and allow the gas to

% |sabel V. Hull, Absolute Destruction: Military Culture and the Ptaes of War in Imperial
Germany(lthaca: Cornell University Press, 2005), 325-326.

3" Haber,Poisonous Cloudl170.
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empty into the atmosphere. This led to multipletdeand severe illnesses, among many
other long term consequenc®s.

Although clean-up operations were a messy, dangeaffair, the damage
wrought by these weapons was not enough to sto@¢nean military from continuing
their gas warfare program. The Germans conducte@xaeriments and manufactured
agents in secret installations in Russia. In agidjtmanufacturing and poison gas
recycling facilities were also constructed in Hamgoto process military chemicals. The
pursuit of these objectives resulted in significamtironmental damage, most noticeably
in 1928 when a major chemical accident killed tenogde and wiped out almost all
organic life in a twelve-mile area in and aroundritharg.

Chapter five demonstrates the cultural impact cbehwarfare had in Germany
during the war and the Weimar Republic. An analgéigeteran’s diaries and memoirs
shows an acute awareness of the environmentalgeathat resulted from poison gas.
Soldiers longed to see their homeland, not jusabse it was away from the danger of
the front, but because they longed for its beanty/familiarity. This is especially true of
the Rhine River. Despite the Rhine’s high leveledustrial pollution, the waterway
nevertheless provided the symbol of Germanic enmrental splendor. These emotions
also translated into literature and art, where Gasrfused their disillusionment with war
and that of the environmental catastrophe theyasgad at the front. Noted works such
as Erich Remarquelsn Westen nichts NeuaadErnst Johannsenkronterinnerungen
eines Pferdewvere filled with environmental imagery, fosteritige construction of a

national memory of the trench warfare environm&he artwork of Otto Dix and others

3 A brief account of these incidents may be fountbid, 287. Haber does not elaborate on why
such carelessness was used by the French, whodlves$siad hundreds of thousands of chemical shells
both above and buried in their nation’s battlefeld
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provided veterans and the general public a grogesgsual impression of the desolation
and gloom of a gassed landscape. These emotionsu#incal attitudes, | argue, helped
to facilitate both a growing pacifism and natiopadto-environmental movement in
Germany after the war. Immediately after the wasrtany saw a sharp increase in the
membership among conservation and natural protegtioups, as well as the
government passed numerous national environmewal, Inotably including
environmental conservation statutes in the Weirnasttution itself. The new
constitutional statute was the first of its kinddarope, and a message to Germany’s
people that the environment does matter and ishyoeserving. German industry, led in
part by Germany’s chemical companies, adapted mawoznmental regulations to curb
the water pollution which had for so long stainkee Rhine’s waters and reputation.
Despite the new regulations, however, environmetdalage and civilian casualties
caused by major chemical accidents and weapomeihd70s and 1980s continued to
plague the country. It seemed that the specteroim@n gas warfare could not be
exorcised by merely passing legislation.

The story of chemical warfare is one of militargpkgical, and cultural significance.
The use of chemical weapons during World War | et consequences fundamentally
altered German military and cultural perceptionthefenvironment. Due to their
ecological effects and the millions of Germans wiitmessed firsthand the destruction
levied by the war, notably chemical weapon prograansew cultural value and
awareness of ecological issues manifested in Geralder the war. There are no heroes
or villains in this taleper se rather it is a story of Germany coming to termthwo of

the most dominant historical agents: war and nature also a story of intentional
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actions, actions based on the desire for militacyovy and economic prosperity, while
sacrificing that which was collectively held cullly sacred. It is also a story of cultural
progression, where the protection of nature wenmhfa largely abstract and local
movement, to that of a concrete social issue oatiamal level. And as the reader will
see, like most environmental histories, the stdrghemical warfare, culture and nature is

one of unintended consequences.
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CHAPTER 1

THE PRICE OF MODERNITY?

The origins of modern German environmentalism cafolind during the period
of rapid German industrialization during the secbatf of the nineteenth century. Ideas
of nature conservation and protection came fromnalgnation of German, romantic-era
ideas concerning the relationship between humamitinature and the environmental
damage caused by the new industrializing world. lévimany among the middle and
upper classes of Germany came to develop an ideavfonmental conservation or
protection by 1914, the process of developing enaide call to action did not develop
while Germany was ruled by the Kaiser. This was tdue variety of economic and
cultural reasons, notably the state placing ecoo@mugress and private interests above
environmental concern and the failure of the f@srman conservation groups to
successfully lobby for legislative reform to stbye flow of pollution from Germany’s
industrial revolution.

The nineteenth century was one of rapid chang&éymany. After three major
wars with Denmark, Austria, and France, Germanyireca united empire in 1871 and
between 1880 and 1914, Germany emerged as thegorgrdustrial center in Europe. As
a result of industrialization, the German populatiocreased dramatically. Between 1890

and 1914 alone, Germany’s population jumped frortyfnine to sixty-five million



people; during the same time period, Britain’s dapan only rose by just seven million,
and France’s population rose by just one milfion.

Germany’s population also migrated to the citiasl880, two-thirds of the
Germans lived in rural areas, but by 1914 the patjnrl became two-thirds urbarn
addition to coal and steel, chemicals became ambaginess. During the second half of
the nineteenth century, the German chemical indesgpanded by leaps and bounds.
Prior to unification in 1871, Germany relied ontBm for much of their chemical
materials. This included most of their tar and ssalaplies, which were key ingredients
in fertilizers and other products. This compelheany German entrepreneurs and
chemists to establish their own chemical productamilities. The majority of these new
chemical producers chose to establish their fae$an the 1850s and 1860s along
Germany’s numerous rivers.

The Rhine River and its tributaries, one of Eurgpargest water networks and a
major artery in international commerce, were ideaations for chemical production.
Large amounts of water were needed for chemicagsses and waste removal. The
streams also provided inexpensive transportatioexporting products and importing
raw materials. It was also profitable and efficiemsettle near companies which bought
the majority of their products, and it was therefoommon to build dye and ammonia

plants near existing textile and fertilizer com i

! paul M. Kennedy, “The First World War and the tnttional Power Systemlfternational
Security Vol. 9, No. 1 (Summer 1984): 10.

2 Thomas M. Lekarimagining the Nation in Nature: Landscape Preseénmand German
Identity, 1885-194%Cambridge: Harvard University Press, 2004), 19.



The rapid growth of European populations and thex excreasing demand by
European farmers to feed their populations createenormous demand for fertilizers.
Soda (or sodium carbonate) production in Germarg/achieved chiefly through the
Solvay process, a technique perfected by the Belghamist Ernst Solvay in 1863. The
process used brine and limestone to produce the sadge-scale production plants for
soda opened for the first time in Germany durireg2B70s. Coal tar, a key ingredient for
nitrogen fertilizers and organic chemistry at tthate, was also produced. Chemical
factories continued to pop up along the Rhine tetrbeth domestic and foreign
demands. By 1875, there were 512 chemical plartseifiRhineland, plus hundreds more
along other sectors of the Rhih@o meet food production demands, by 1913 Germany
used over 600,000 tons of nitrates on their laplis 460,000 tons of ammonium sulfate,
a type of salt which reduces the acidity (pH lewél¥oils? The success of fertilizer
production led to a significant boost in agricudtuoutput in Germany. By the turn of the
century, Germany produced 40 million tons of patatannually, the equivalent of one
ton for every adult in their population.

It was also during the second half of the ningteeentury that Germany’s
powerful dye manufacturers emerged. While humaed nstural dyes to color textiles
for centuries, it was not until the mid nineteeo¢imtury that the synthetic dye industry

emerged. Synthetic dyes were initially inventedhmsy British chemist William Perkin,

% Marc Cioc,The Rhine: an Eco-Biography, 1850-20@®attle: University of Washington Press,
2002), 116.

* Paul Hohenberg;hemicals in Western Europe: 1850-19Chicago: Rand McNally &
Company, 1967), 38-39.

® David BlackbournThe Long Nineteenth Century: A History of Germadig0-1918New
York: Oxford University Press, 1998), 315.



who in 1857 developed a synthetic aniline pufpidthough France and Britain were
initially the largest producers of dyes by 186Qhivi the decade Germany emerged as
the leader in the European dye industry. Prioht® ¢mergence, Germany had a small
dye industry, primarily operating in cooperatiorttwtheir textile industry. Following the
footsteps of Perkin’s work in Britain, Jager of Bemn created the first commercial solid
aniline red in 1859. Numerous other dye comparsésbéished themselves around 1860.
For example, Dahms & Barkowsky of Berlin sold seVeolors successfully across
Europe, including two qualities of aniline purpledathree qualities of aniline rédlhe
German dye industry’s meteoric rise in the glolemical business was, as the historian
L.F. Haber wrote, “the most important event in ligory of the chemical industry in the
latter part of the nineteenth centuf\i' would be the dye industries that would not only
produce the majority of explosives used by the Gerarmed forces, but also develop
most of the chemical weapons during the First Waviar. Yet long before the global
conflict, the 1860s saw the emergence of three mzaiemical corporations that
significantly changed the German landscape.

In 1861, the Chemische Fabrik Dyckerhoff, Clemm é&ntpany was founded in
Ludwigshafen on the banks of the Rhine River. Thire small company produced
heavy chemicals and alizarin dye. Three years,ltercompany was incorporated as the
Badische Anilin- und Soda-Fabrik (BASF). Due toth@demand for aniline and alizarin

dyes, production at BASF surged in a matter of awty decades. German unification

® Anthony S. TravisThe Rainbow Makers: The Origins of the Synthetiediyffs Industry in
Western EuropéBethlehem: Lehigh University Press, 1993), 13-14.

" Travis, The Rainbow Makerg4.

8 L.F. HaberThe Chemical Industry during the Nineteenth Centargtudy of the Economic
Aspect of Applied Chemistry in Europe and North AcagOxford: Oxford University Press, 1958), 128.
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also boosted the German economy, and new dye @igesun the 1860s enabled BASF
to offer twenty-one different categories of dyesd aifghty-one total products by 1874.
Production continued to rapidly increase duringrémaainder of the century, as BASF
alizarin production boosted their profits and exgeththeir workforce. In 1871, BASF
produced a modest fifteen tons of alizarin. By 1982 company was manufacturing
2,000 tons annuall{f

At the turn of the century, BASF was the largé®stical company in the world.
They employed 6,300 workers and one hundred fawes chemists, plus additional
staff and engineers. The BASF compound consistd@ bffactory buildings with 42.6
kilometers of rail lines. The firm consumed 20 roitl cubic meters of water and 243,000
tons of coal to run their manufacturing facilities.

BASF's primary dye industry rival during the niaehth century was the Ho6chst
Farbwerke vorm. Meister, Lucius, and Briining, leckdn the banks of the Main River in
central Germany. The chemist Dr. Eugen Lucius,@leith two merchants, L. August
Mdller from Antwerp and C.F. Meister from Manchesfeunded the company in 1862
after purchasing the plant site in the small vilad Hochst near Frankfurt. One year
later, there were a total of five workers and ohengist employed by the firm. During the
mid-1860s, Hochst developed a variety of differdyegs which led to a rapid expansion

of their company. By 1867, the company producedythiifferent colors and, like BASF,

° Wolfgang von Hippel, “Becoming a Global Corporatie BASF from 1865 to 1900,” in Werner
Abelshauser, et alGerman Industry and Global Enterprise, BASF: Thstélly of a Company
(Cambridge: Cambridge University Press, 1994), 23.

2 Haber,The Chemical Industryi30.
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produced the highly profitable dye alizarin. Seyears later, the company had grown to
370 workers and a dozen chemists.

Profits from dyestuffs expanded the company’s mactufing capabilities and
funded research. Resources for research focuseailsi on developing a process for
indigo synthesis, which Hochst successfully achidawnel 901. During the 1880s, HOochst
began to produce chlorine and bleaching powdeh& cbmpany also became the first
dye company to manufacture pharmaceuticals, ashibggn production of analgesics
and pain relievers in 1888. Between 1888 and 1®9k2company’s workforce had more
than quadrupled from 2,062 to 9,046Among their successful products was Salvarsan,
an arsenic compound developed in labs under tieetdin of Paul Ehrlich. The new
compound was a highly effective treatment for slygghso much so that demand for the
new drug exceeded Hochst's manufacturing capatburing the First World War, the
company manufactured large quantities of chloria® (@@vhich they had already been
producing for decades) and also used arsenic camaisdor weaponry by filling tens of
thousands of chemical weapon shells with arseaigahts. The demands brought on by
the war would further expand the workforce at Hé¢o<16,000%*

In addition to BASF and Hochst, the other majogroical company to emerge in
Germany at that time was the Farbenfabriken Bay@o&npany of Elberfeld and
Leverkusen, commonly known simply as Bayer. Oafiinfounded in Barmen by

Friedrich Bayer and Johann Westkott in 1861, thamany’s poor location compelled

2 Haber,The Chemical Industryl32-133.

13 Arthur M. SilversteinPaul Ehrlich’s Receptor Immunology: The Magnific&iisessiorfSan
Diego: Academic Press, 2002), 131-132.

14“No. 7 Report on Certain Sections of the HéchsbRerke vorm Meister, Lucius, and
Briining,” February 1919, DSIR 36/1967, The NatioAathives, London-Kew, United Kingdom, 26-27.



Bayer and Westkott to move the company to the stoath of Leverkusen, located
roughly seven miles north of Cologne on the eadtarnk of the Rhine. Like BASF and
Hdochst, Bayer quickly profited from the productiohalizarin, but the product’s
overproduction and Bayer’'s small percentage ofifreemarket relative to their two
rivals soon stymied Bayer’'s growth.

In 1884, however, the chemist Dr. Carl Duisbergegoi Bayer and quickly made a
name for himself in the company. Having alreadyedrhis Ph.D. in chemistry at Jena
under the direction of famed chemist Anton Guetthes twenty-two year old was soon
an actor on the European chemical stage. Not I&egjaining Bayer, Duisberg
discovered a new fine red cotton dye, the direttazo dye benzopurpurine, which was
superior to any other at that time. During the 8&0uisberg designed Bayer’s central
research laboratory at Elberfeld. The foundatiotheffacility was laid in 1889, and in
1891 the laboratory officially openéd.

Rather than focusing on aniline dyes like BASF Hliddhst (both of which Bayer
lagged behind), Duisberg convinced Bayer's managétoenstead shift to
pharmaceutical production. In 1888, Bayer develdped first pharmaceutical product,
a type of pain killer called Phenacetin. Probahk most significant breakthrough
achieved by Bayer occured when the chemist Feliftrinn first developed acetyl-
salicylic acid, or “aspirin.” Using a widespreadnketing campaign, thousands of
German doctors received aspirin samples and thdupts sales and popularity soon

took off.'® Another product also boosted Bayer’s sales atuttreof the century. On

15 Travis, The Rainbow Maker220-221.

16 Haber,The Chemical Industryl34-135.



August 21, 1897, just eleven days after his devalag of aspirin, Hoffmann created
another powerful drug called diacytimorphine. Altigh Bayer could not patent the
mixture (it was already known to science), theymigient the name it would be sold
under: “Heroin.” The new product was sold as a tosigppressant, as well as a treatment
for depression, bronchitis, asthma, and even stbroaccer'’

With the success of their dye and budding pharnta@undustries, Bayer
required more land to increase production. In 18%irge tract of land was purchased in
Leverkusen and the company began to move depardrapatadically until the outbreak
of World War 1. By that time, the rectangular-shasée at Leverkusen was 760 acres,
divided into four blocks. The block along the riyesnt contained the manufacturing
centers for inorganic raw materials such as hydowith nitric, and sulfuric acids, as well
as chlorine, caustic soda and oleum. The wharfgaloe river ran 1,500 yards (1.4
kilometers)'® Like BASF and Héchst, a sharp increase in Bay@dekforce reflected
both the commercial success of their industriesyeglsas German dominance in the field
of chemical research. In 1900 Bayer employed 11@60Q. By the outbreak of the war,
Bayer employed between 9,000 and 10,000, inclu@j@f0 at the Leverkusen sfteBy
1912, the company’s headquarters had moved to kesen, and Carl Duisberg served

as the company’s Management Board Chairfan.
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On the eve of the First World War, Germany boagttednost powerful chemical
industry on the planet. Their volume of productainntermediaries and heavy chemicals
was second to none, encompassing a variety of ptedBy 1913, Germany produced
1.6 million tons of sulfuric acid per year. Theyguced 375,000 tons of dyes each year.
21 Such figures and other contributions added upwe Germany control of eighty-five
point nine percent (85.9%) of the world’s dye marHéis percentage is even more
astonishing when compared to the dye outputs ettbf their future World War |
enemies: Great Britain produced only two point jpeFcent (2.5%), the United States
just one point eight percent (1.8%), and the Fremith a paltry point six percent (.6%)
of the global market By the start of the war in 1914, Germany was sglihemical
products to thirty-three different countries worlde”

Coinciding with the rapid expansion of German mawtifring, industrialization
became a double-edged sword in the eyes of many@the public. Indeed, the coal,
steel, and chemical industries provided thousahgtshs and strengthened the German
economy. Yet air and water pollution rapidly wemtnh an environmental nuisance to an
environmental killer. Initially, air pollution wathe most visible threat. Superphosphate
chemical plants were problematic, as the hydroftuacid emissions produced lethal
smoke that damaged the local forests. In one gaatse, the fumes extended eight

hundred meters away from the smokestacks, almastlgrdestroying the nearby

21 Cioc, The Rhine117.
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forest?* Noxious smoke was also a common byproduct ofusitthe chemical industry,
but also coal and steel manufacturing centers.blineing of coal in steam boilers and
later power plants creates sulfur dioxide, the priyringredient in acid rain. Forests and
crops along the Rhine were decimated, and the inbabitants faced numerous potential
health hazards associated with breathing in daéyfitthy soot of German industrial
growth.”

Although citizens in other nations, especially thated States, organized and
vocally protested their grievances en masse, emviemtal historian Frank Uekoétter
noted that “the pressure of an organized public alm®st completely absent in
Germany.?® While individuals often complained about the smalemands were often
vague. It was also felt by many officials thaptmish only a handful of the offenders
was not fair, given there were thousands of faetobelching toxic smoke. German
industrialists simply chose to remain silent akibetproblent.’

Yet perhaps more devastating to Germany’s environnvas the water pollution
generated by German industry, especially from ttegcal companies. Chemical
pollutants finding paths into waterways was noea&dusively German phenomenon.
The dumping of deadly acids and arsenics has alieacbme a problem in France. One
of the largest dye firms in France, Renard Frerdganc of Lyon, was found to be

responsible for contaminating rivers and wells vaiteenic dumping. The poisoned wells

24 Cioc, The Rhine121.
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were found to have killed residents. In 1864, trebfem surfaced again and more died
of arsenic poisoning. The company was held resptenand the victim’s families were
compensateff In Britain during the 1860s, Parliament was foraetake action against
the “Great Stink,” an accurate label given to ttafes River that had become so
polluted from industrialization and sewage thaeduired legal intervention. In 1857,
industrial water pollution in the Senne in the adbgaBrussels caused a massive fish3ill.

While H6chst used the Main River for its waste disgd, the Rhine and its
tributaries provided BASF and Bayer with a nataiainping ground for their effluents.
Within the Bayer plant complex, for example, numsravells were dug into the
underground stream network underneath the platached to these wells water works
were also constructed, to not only provide freskewtor the plant, but to also provide
drinking water for the entire village of Leverkuséfet the wells also provided an
additional dumping area for waste products thaaty fed the Rhine even more refuse.
30" All effluents from the plant were deposited itite Rhine without treatment, and no
effort was made by the company to cleanse the mhtAdditionally, the state
authorities passed no laws which required wasteweaatment of any kind, so the
dumping by the three giant chemical producers veafeptly legal at the tim&.

It would take foreign intervention to draw natiomédention to the problem of

chemical dumping. In 1876, the Dutch governmentiested that Germany ban the

8 Travis, The Rainbow Maker4.19.
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dumping of arsenic waste into the North Sea becayssed a threat to fisheries.
Although the German ambassador successfully coasittee Dutch that greater
inspections of dumping would take place, the Baragovernment informed the German
consul that BASF had not dumped any barrels indostha but rather had been dumping
their arsenic acids directly into the Rhine sin86&>? Rhine dumping continued, and in
1885 the Dutch again contacted the Germans tor@@iiout legal action to stop the
influx of waste into the shared waterway. As th&drian Arne Andersen pointed out,
even though the discharge of harmful chemical iheoRhine could be forbidden, the
Bavarian government “did not even consider enfar¢he ban against BASF, Germany’s
largest coal tar factory’® The dumping therefore continued unabated.

In 1904, the first major conference on the probleas held by the Ministry of
Health to determine the degree of pollution infene and to establish a water
monitoring system. Professor Robert Lauterbormgaagist from Heidelberg, stated in
his official report on the Rhine that based ongamples he collected and analyzed from
an area stretching fron Speyer to Worms, thereavéstal extermination of life near the
points of discharge” by the BASF complex. Thoughiteaborn demonstrated
scientifically that chemical dumping was damaging €énvironment, political and
economic reasons prevented any action. It wasadsiecided that more studies were

needed to confirm the findings.

32 Arne Andersen, “Pollution and the Chemical Indystihe Case of the German Dye Industry,”
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The chemical industries, however, were not the offgnders. Recent
scholarship by the historians Marc Cioc and FravsefiBriggemeier have chronicled
the devastation the coal and steel industriesdesrewestern Germany, in particular the
Rhine river and three of its tributaries, the Enesckthe Wupper, and the Ruhr rivers.
Located downriver from BASF and Bayer, the oncelsmaal population of the Ruhr
was quickly transformed into an urban industrialtee during the mid-nineteenth
century. The steel and coal industries were thaamy vehicles of this transformation, as
the Ruhr’s industrial sector provided employmemteighty percent of the working
population®® The Krupp Works in Essen, for example, employe®30 workers, and
was one of several companies which triggered airessgration of rural Germans to
the cities in search of employment. The total papah in the Ruhr numbered some 3
million people by 1914°

Prior to the chemical industry developments of1B60s, the coal and steel
industries had already made significant changdisedandscape. Steel and coal
companies consumed vast amounts of land for mingégeoduction facilities. Large
amounts of water were needed for cleaning and ptamutechniques and no regulations
existed to curb pollution or degradation to thedisgsape. By 1913, miners extracted 113
million tons of coal each year in the Rufr.

For Krupp and the other major steel and coal intesstthe Ruhr and the Emscher

Rivers provided the water and dumping ground feargety of industrial wastes. Water
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was used to wash coal, which was then dumped uetré&ato the rivers. Flooded mines
were also pumped, depositing more sediment, ddaseof coal, and sludge-filled
wastewater into the waterways. For every ton of haavested, 1,700 liters of “mine
water” were pumped oGt.Each ton of coal overall consumed 3,000 litersvafer to
process, and the Krupp works used the amount aneamparable to a city of 300,000
residents. Indeed, by the end of the century, wadesumption had become a genuine
concern. Yet little was done to stop the dumpindy ¢o accelerate the flow of the
streams with the hope that the faster the muck ohabe quicker the Rhine could carry
it away.*® This led to companies lining their nearby canats woncrete in an effort to
streamline the moving waste. Human sewage fronl toeas and cities was also
redirected into the tributaries, which were cone@rinto similar concrete-lined, open-air
sewer systems. The combination of human and indlstaste converted the rivers into
a black, disease-filled sludge canfls.

Water consumption and pollution also took its twildrinking water supplies,
causing water shortages. In an effort to providaugh water and to save money, some of
the water works in the Ruhr simply directed thdytetl water into the faucets of their
residents. In some cases, for example, in 190Wé#ter works in Gelsenkirchen pumped
unfiltered water from the Ruhr into the drinkingtesapipes. The polluted water caused a

typhoid outbreak, killing some 500 people. Othetevavorks likewise injected

%8 bid, 90.
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contaminated water into their supplies as wellagesmoney, including a facility by the
city of Duisburg®*

The inevitable toxic agents created by chemicatgsees in the chemical
industry were taking a visible toll on the enviroemh, and the problem only became
worse as the German chemical business expandetydbe second half of the
nineteenth century. At first, complaints from théfpc derived from the air pollution, for
example gasses emitted during the production adisddater, complaints about water
guality began to increase concurrently with theease in aniline dye production.
Sizeable amounts of arsenic acid were requiredddyze various color dyes. For
example, one hundred kilograms of pure crystal $uwh(a shade of magenta) required
one thousand kilograms of arsenic acid. After potida, six hundred kilograms of the
arsenic acid was unrecoverable and dumped diretttythe Rhiné? The storage of
waste products also became a problem. In the #8680s, Bayer stored arsenic waste in
barrels on site. Over time the barrels crackedl@akied the arsenic into the ground,
contaminating nearby welfs.

Another problematic waste product was phenol, adnjyct of coke and coal-tar
production. Phenol’s stench was well known amomgrésidents of the Ruhr region, as
industries dumped 6,000 metric tons per year dy@ato the water. Phenol caused

serious problems with the local fishermen and witheir harvests. Fish such as salmon
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and eel absorbed phenol into their bodies, contatinigp their meat and rendering the
catch inediblé” The wasteful practice also hurt the German cokiagts from a
financial perspective, because phenol did have certial value. Already by that point,
phenol was being marketed in the medical indugtrgraantiseptic under the name
“carbolic acid.” Between 1865 and 1867, the sulzstdhecame the subject of the
groundbreaking work of famed British physician Jiseister. Lister used carbolic acid
to great effect in the prevention of infection osesies of compound fracture and
amputation patients, conditions notorious for septimplications at that time. In
Germany, doctors were well aware of Lister anddssoveries. Many of Germany’s
most famous physicians, including Ernst von Bergm#&tichard von Volkmann, and
Johann Nepomuk von Nussbaum, praised or adoptéet'sisterilization techniqués.in
the end, the wasteful dumping of phenol was pevogio both the people and the
environments involved.

Although citizens did complain to authorities, Ibgavernment leaders were slow
to react to these complaints. City officials inqea like Ludwigshafen and Leverkusen
were reluctant to attack the companies that emplaysizeable percentage of their
residents. In the Ruhr region, where agriculture weremely difficult due to poor soil,
the chemical, coal, and steel industries were timegry employers. Licenses were
needed to construct new factories, however autesniarely denied applications as many
still believed that industrial wastes were seldangkrous to the health of human beings.

In addition, the sight of chimneys on the horizassvgeen to some as the path to a

4 bid, 97.

45 Zachary Cope, “Joseph Lister 1827-191Phe British Medical JournaMol. 2, No. 5543 (1
April 1967): 7-8.

16



positive future. In his two volume work on the Réituniversity of Bonn Professor F. W.
Hacklander wrote that the Rhine had “passed throlglimpetuous days of its boyhood
and youth, and has settled down into a busy dooagst condition, content to look after
the rye and the wheat, to be interested in theeas® in the lofty smoking chimneys and
the clattering railway trains, and to remark wisttisfaction the growth of the shipping
before the wealthy and busy commercial towns. .lomk around us with astonishment
on finding the whole landscape completely changsdf by the touch of a magic

"% Trading progress for pollution, many thought, \e&sir deal.

wand.

Yet local investigations did occasionally occur aothpanies made efforts to
monitor their pollution output. In 1867, BASF pettad investigators to inspect waste
disposal practices in the plant. Although objediarere made about the poor storage of
arsenic residues, no objections were made aboulithet dumping of acidic chlorine-
manganese solutions into the Rhine. Despite tlkerfgs of the investigators, no
restrictions were imposed at that tifife.

The Reich government was also slow to impose enmental controls on the
nation’s waterways. In fact, the legislative stegdseen by the government actually
accelerated the ecological damage caused by mollUfor example, in 1904, the
Reichstag passed the Emscher Cooperative Act. dtheas designed to organize the
Emscher Valley’'s water suppliers and users in &rteo manage the water systems at a

local level. The newly formed committees decided hater would be appropriated

among the local leaders, with no direct intervemto oversight from Berlin. This meant
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local leaders, many of whom had vested interestajor industry, were left to their own
discretion when it came to water policy. In sung Reich gave the industrialists
permission to use the streams and rivers howeegrgaw fit?®

Fully aware of their state sanctioned freedom, Germdustry continued to
negligently dispose of their wastes at will. Lorgfdre government efforts to curb
dumping were passed, the toxins dumped into thentrtd already discolored the Rhine
River, creating a band of color twelve to fifteeetars wide. By 1892, the discoloration
stretched six kilometers downriver. BASF increasedumping under the assumption
that the disposal was free, legal, and had nogeeéfect on the fish or human
populations. Between 1892 and 1902, the amountstewleposited into the Rhine
almost tripled, from 300 to 870 liters per secdndbther words, the total amount of toxic
substances BASF dumped into the Rhine by 1902 wd$8,000 literper day The
rapid loss of vegetation in and along the rivertiethe first biological tests being
conducted on the water, which confirmed the dewastampact of the waste on the
Rhine ecosysten. Fish populations also suffered largely due toeer increasing
levels of toxins in the water. In 1885, the anraainon catch was 200,000. By 1905, the
total was down to less than 100,080.

Yet it was not just the Rhine that endured chendaahping. Other rivers and the

Rhine’s tributaries also became dumping sites. Balgemical factories along the

Wupper River disposed of their wastes through gHfige separate drainage pipes that
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“9\Von Hippel, “Becoming a Global Corporation,” in Alshauser, et alGerman Industry78.

Y Marc Cioc, “The Political Ecology of the Rhinetf Christof Mauch, edNature in German
History (New York: Berghahn Books, 2004), 41.

18



deposited a continuous flow of dye and acid wdsli&g any life in the river.
Metallurgical industries along the Muglitz near Bden dumped lead oxide into the
rivers, turning the water red. Fish populationsemgiped out and land wildlife that relied
on the river for sustenance died of lead poisoning.

Such rampant and unimpeded dumping practices mlkerned many of the local
human populations. Medical issues were common artiwsg working in the factories,
as dye work was extremely hazardous to healthekample, Hochst’'s main product
during the 1870s and 1880s was the synthetic dyarad red. The Hochst factory
workers called their factory the “Rotfabrik,” ordréactory, because of the dye stains left
on their hands after their daily eighteen-hourtshifnfortunately for many, these stains
were not just on their hands. In addition to spl&l explosions, many employees
became permanently sick or died from prolonged swpoto their products in their
working environment. Workers suffered from a variet medical conditions, including
chemical burns, ulcerations, cancers, dermatpisisiic anemia, epitheliomatous growth,
aniline poisoning, and cyanosfsin addition, there were an estimated 50,000 tqQD
cases of lead poisoning in the Reich by 1§30.

Smoke from German industry also contributed tor@nease in respiratory
diseases. An early study in 1882 showed that pdwatg in industrial centers were

thirteen times more likely to die from respirataligease when compared to someone
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from a rural ared’ It is apparent, given the volume of dumping amelisible effects of
the pollution, that the vast majority of Germangwrthat the unchecked dumping of
chemicals and had negative consequences on nauitbegeneral public. The
philosopher Friedrich Nietzsche, appalled at thg @arman industrial progress
continued to damage the environment, wrote that “@hole attitude towards nature, the
way we violate nature with the help of machines tinedheedless inventiveness of our
technologists and engineers, is one of hubrisriteed, national prestige and economic
progress trumped the well-being of the people dedenvironment during the
Kaiserreich

Germany was not the only nation that struggled witémical pollution. British
lawmakers began to tackle the problem in 1862, veh8elect Committee of the House
of Lords began a formal investigation into the effifeof Britain’s alkali industry. Due to
the stench and “considerable” damage to the argetaton, Parliament began to curb
noxious chemical emissions. Passed between 1864868] the first set of laws known
as the Alkali Acts targeted the air pollution geated by the chemical and copper
manufacturing plants. Yet this did not solve thelgem, as chemical industries simply
dumped the waste into rivers, rather than burringyi the late 1860s, A.E. Fletcher, an
Alkali Act sub-inspector, estimated that 371,000stof hydrochloric acid (thirty percent
chlorine) was dumped annually in England. The Spui@kanal in Cheshire for example,

became so acidic that the use of iron boats wasdden due to the risk of corrosion! In
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1874, a bill was enacted to limit the amount ofldming dumped in the rivers, but it did
not ban the practice altogethé&r.

In 1903, a series of articles were published indamis The Timeselating to the
German industrial boom and its effects on the Gerpeople. While the articles touched
upon the level of waste and pollution generatethieysteel and coal industries, the
newspaper seemed to target the chemical indusisiése most serious environmental
offenders. Regarding the chemical plants at Elb&riehe Timesoted that while the
surrounding environment had sweeping hills and w8dbdt gave the area “natural
charm,” the river was a different story. After stgtall refuse from the factories is
dumped into the river, the article says that wttike dumping from textile mills was “not
so bad,” the dumping from the dye and chemical waovkre the most offensive. As one
heads downriver on the Wupper past the chemicatgqla

“Every factory adds its shameless contributiond; Bue, yellow, purple

— varied by drains carrying the surface water fthmtown... it is half

solid with filth, and its banks are covered witdeposit of black and

stinking slime. We have some pretty bad specimémsater pollution in

England, but nothing like the Wupper. It is the tretsominably ill-used

running water in the world. Presumably this inegistpermitted to

continue unchecked because those who perpeti@atiiol the conduct of

affairs; but if the chemical works, instead of koagof the number of

chemists they employ and the millions of capitaythave invested,

would apply the knowledge of the one and some spaation of the other

to disposing of their refuse and abating the nwsahey might command

more respect than it is possible to pay them atqme®’

Yet no significant action was taken prior to Wovlthr | to curb the chemical

dumping. Calls for laws against chemical pollutwere rarely made at a national level,

and very little legislation was passed on a loeaél. Economic factors played a
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significant role in this trend. Despite fishermemdarmer’'s complaints about the
damage to their economic well being due to theamitants in the waterways, many
within Germany sided with the industries. It wasameasier for a chemical company to
define its economic contribution to the state whempared to fishermen. As the German
lawyer Konrad Jurisch wrote in 1890 about the cltahindustry, “The economic
contribution of industries producing wastewatemaighs the contribution of inland
fishing in lakes and rivers approximately a thowsames.®® While it is unclear how
Jurisch reached his approximation mathematicallypnetheless points to the total lack
of compassion for the fishermen who were losingy theslihood.

The public also perceived pollution as simply aawoidable consequence to
industrialization and economic prosperity. As dagarlier, the major chemical firms
were invaluable to the economic survival of cigesh as Ludwigshafen and Leverkusen.
For example, one-quarter of the population of Lugshiafen worked directly for BASF,
not to mention the family members who dependedhenricome of these employees for
survival. BASF also gave generously to the citgJuding funding towards the
construction of schools, public nurseries, hosgijtahd the city library® Bayer also gave
back to the community in Leverkusen. Among theimtabutions was the funding for the
creation of their city’s popular professional sacclelb, Bayer Leverkusen, in 1904. It
was therefore not in many of the working classeG@fmany’s interest to advocate

against their employer’s policies.
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Small local groups did form, however, with the h@beombating the increasing
pollution crisis. For example, in 1904 several tevatong the Emscher River established
the Emscher Water Authorit§(nschergenossenschathitially, the group lobbied local
governments for laws punishing mining companiesifonping. So great were their
numbers and political clout that the Authority fedctowns to pay pollution control fees.
By 1909, state leaders wanted to impose additistaaidards to curb the amount of
sewage dumping by mining companies. Yet the Authatjected to the new standards
and got their way, promising that the canals wawdticlog up. There were, therefore,
little or no consequences for dumping. Streams lwfed into the Emscher were soon
lined with concrete in an effort to acceleraterdue of waste water entering the river. So
long as the waste kept moving away from the valteyther the state nor the Emscher
River Authority cared about the amount or type ispdsal. The lining of the canals and
the almost total lack of enforcement meant thaEmscher was, according to historian
Franz-Josef Briiggemeier, “legally turned into sesvegnals with an almost total
destruction of biological life® How could such levels of pollution continue to go
unopposed? Why did German legislators remain $ilent

The reasons were numerous: economic concernsetie¢ that the river was self-
cleaning, and the abundant scientific ignorancangigg the effect of chemicals on the
environment, including plants, animals, and sdile Tdea of a self-cleaning river
emerged during the 1860s in England, and initikNyas contested. For example, an
exploratory commission with the British Parliameaoncluded that the rivers did not

clean themselves, but that chemical decomposit@stao slow and the rivers too short

% Briiggemeier, “A Nature Fit for Industry,” 39-40.
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for the waste to be entirely broken down. The samgement was made by experts from
local municipalities in Germany that were strugglimith pollution®® While scientists,
industrialists, and politicians argued over thémmties, early biologists conducted
groundbreaking work that eventually yielded an asrsw

By the 1860s, scientists had already begun to aadhe influence humanity had
on the environment. Based on the writings of Clsallarwin, in 1866 the German
zoologist Ernst Haeckel coined the term “ecologytérm which he used to describe “the
collective science of the relations of the organisrthe surrounding outside world,
wherein we can calculate in the broader senséiafig conditions.”®? By the 1890s,
European biologists discovered that microorganiaat®unt for much of the “self-
cleaning” properties of rivers, not dilution or chieal reactions. Of course, if
concentrations of the pollutants are too high,afganisms will be killed off and the
pollutants will be carried and flushed into the acg®

Ironically, these new findings were used by somassuage the public’s fears
about water waste. The discovery of “self-cleahprgperties among rivers was a
misunderstood finding, a claim often exaggeratetivsted. For organic waste such as
human sewage, one of the most well known publidtihhexperts in Germany at that

time, Professor Dr. Max von Pettenkofer proclairtteat rivers had an unlimited capacity

1 Rommelspacher, “Das natiirliche Recht auf Wasssehenutzung Geschichte des Wassers im
19. Und 20. Jahrhundert,” 50.

%2«Unter Oecologie verstehen wir die gesammte Wisskaft von den Beziehungen des
Organismus zur umgebenden Aussenwelt, wohin wivéiteren Sinne alle ‘Existenz-Bedingungen’
rechnen kénnen.” Ernst Haeck@enerelle Morphologie der Organismen: allgemeineng@izige der
organischen Formen-Wissenschaft, mechanisch begtithaich die von Charles Darwin Reformirte
Descendenz-Theorie, Zweiter Band: allgemeine Ektungsgeschichte der Organism@@erlin: Verlag
von Georg Reimer, 1866), 286.

%3 Rommelspacher, “Das natiirliche Recht auf Wasssehenutzung Geschichte des Wassers im
19. Und 20. Jahrhundert,” 51.
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to clean themselves. According to historian Raymidn®ominick Ill, Pettenkofer
argued that, “miracle-working microbes would reeyttie human wastes in short order;
thus, only the ignorant would be alarmed by theaa@mt signs of pollution.” Though
worried that their pollutants killed off these waads microbes, chemical manufactures
chose to largely ignore the evidence, continuingtébe that the rivers could take the
abuse and clean themselves. Some even argueti¢hdurmnping of inorganic pollutants
killed the organic toxins and were therefore beniafito the river's hygien&

These incorrect interpretations were seemingly spdead, as the Reich
government approved the construction and exparagiohemical plants despite the
dangers of water and air pollution. At the natideakl, the Reich Ministerium flr
Handel und Gewerbe (Ministry for Commerce and Tyadersaw the approval of
building permits and dealt with complaints thatalwed, among other enterprises, the
chemical industry. The Ministry received and coesadl citizen grievances, determined
the issuance of construction permits based on @mviental and safety concerns, and
worked with testing agencies and city governmemtsssess the impact of chemical
agents at the local level. For example, in 1914 Qkto Meuer & Co. sought to construct
a new chemical plant on the Rhine in Suerth. Adtgrlaining that the environmental
impact was acceptable, the application was approwetie condition that certain
stipulations were met. The Ministry explained iritfjudgment that despite the
complaints they received against the constructimMinistry believed that there was no
“damaging impact” to worry about because the preocéarsenic manufacturing already

had sufficient “safeguarding regulations” as to camnpromise the water from the local

54 Dominick, The Environmental Movemer; Cioc,The Rhine111.

25



waterworks in the area. The Ministry also colleciad reported the “expert opinions”
(often vaguely referred to a&utachtefiin the reports), that stated that the fears tgid
the city of Cologne that arsenical waste water @@uiter the groundwater stream and
poison the drinking water of the residents wereguestionably unfoundeaweifellos
nicht begruendét’ The Ministry demanded, however, that the fagtabide by both
worker and chemical regulations. For example, thastty ordered that workers could
only work eight hour shifts and must receive d&éshly washed, protective clothing
consisting of a jacket, pants, and headwear. Thesity also mandated that arsenics
must be stored only in steel plate contaiffeisis unclear, however, to what extent the
factory ever abided by the rules.

The Ministry often communicated with the companiesal governments, and the
various sub-agencies within the national governn@approve applications and handle
protests, often citing environmental concerns.&@mple, residents in the Aachen
neighborhoods of Eilendorf and Atsch, as well a&srttayor of Wirselen, protested to the
Ministry’s Koenigliche Technische Deputation furv@be (Royal Technical Deputation
for Trade) over the expansion of a chemical factor@tolberg out of fears over air
pollution and the damage caused by the snibRity governments also contacted Reich
testing offices, such as the Konigliche Versuched Bruefungsanstalt fur
Wasserversorgung und Abwasserbeseitigung (Royatiitmpntal- and Testing Institute

for Water Supply and Sewage Disposal) in Berlirgstamine the potential dangers

% See letter from Konigliche Technische DeputatianGewerbe to the Otto Meuer & Co., 3
October 1911, GStAPK, I. HA Rep. 120 Ministeriumn Fiandel und Gewerbe, BB Il a 2, Nr. 14, Bd. 26,
Geheimes Staatsarchiv PreuRischer KulturbesitdirBBahlem, GermanyThe Minister of Commerce and
Trade, “Rekursbescheid,” 23 October 1911, Ibid.

% Letter from the Kénigliche Technische Deputatiéin Gewerbe the to the Firma Siegwerk
chemisches Laboritorium G.m.b.H, p. 5, Ibid.
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chemical waste had to their local water tablesrares®’ The Ministry also considered
chemical plants and their potential hazards tcefigs. In one case, despite citizen
protests the Firma Siegwerk chemisches Laborito@mbH received permission to
construct a facility for chemical production in §eirg, after it was determined from
“expert opinions” that the fears surrounding damtagghe fisheries in the vicinity of
Cologne and Bonn were “unfounde®.Unfortunately for many Germans, the definitive
“expert opinions” proved to be quite the opposiia] issues with chemical pollution
continued.

The more fundamental problem, however, was theralesef a collective,
cultural belief in regulating shared natural resegr Chemical companies had no qualms
about dumping chemicals into the Rhine, even ifethects brought harm to towns or
other resources downstream. Any initial regulatianghe time were done purely for
anthropocentric reasons such as economic costiticfhealth endangerment, rather than
for the preservation of the environmént.

Nevertheless, many Germans advocated for legisl&i@urb environmental
pollution, and not solely for public health reasofdditionally, many Germans viewed
nature as invaluable to providing creative andsactinspiration, a source of rejuvenation
of the human spirit and recreational enjoyment, @malve all providing aesthetic

pleasure. Many of Germany’s finest scholars, pbipb®rs, and artists discussed the

®"In February 1912, the mayor of Cologne notifieel Binistry that he requested additional tests
relating to the construction of the new Otto Me&eCo. chemical plant. See for example letter frdm t
mayor of Cologne to the Minister for Commerce amddg, 5 February 1912, Ibid.

8 | etter from the Koénigliche Technische DeputatitnGewerbe to the Minister fiir Handel und
Gewerbe, c. 1914, pgs. 1-5, Ibid.

% Dominick, The Environmental Movemerg
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beauty of nature, either as a theme in their mesionto make social critiques about
German society and culture. In perhaps its mosardin form, the Rhine represented the
embodiment and source of the German people’s streng

The early Wilhelmine conservationists were ondéeter-right on the political
spectrum. They were reluctant to attack moderntaligon outright and with it what most
in Germany felt was economic progress. As the hatdRichard Holzl put it, “On one
hand there was a pseudo-religious sublimation tafreawhile on the other hand there
was a completely rational, mechanistic and scientiew of the environment that
relegated the romantic view to the sphere of peiVié.””® Curbing industrial pollution
was also appealing to the conservative, educatddlenclasses of Germany, who felt
culturally threatened by the lower working classeswell as their rival new industrial
elites. Early conservationists, therefore, sougsiba shift in environmental policy
against the industrialists with an either aesthatinationalistic underpinning.

German conservationism prior to World War | wag¢fare built primarily upon
a mixture of spiritual and aesthetic appreciatibthe natural world common among the
middle and upper classes of German society. Martlgeotultural perceptions which
influenced German environmental thought can besttdoack to the Enlightenment and
Romantic eras in Germany. Professor Doctor Waltdio&nichen, an influential leader in
German environmentalism during the first half af tiventieth century, explored this

idea in his 1953 boolyaturschutz, Heimatschutz: lhre Begriindung duraisERudorff,

" Richard Hélzl, “Nature Conservation in the AgeQssical Modernity: The Landesausschuss
fur Naturpflege and the Bund Naturschutz in Bayar#05-1933,” in Frank Zelko, eBirom Heimat to
Umwelt: New Perspectives on German Environmentsidty, Supplement 3, German Historical Institute,
Washington, DC, (2006): 30.

" John Alexander WilliamsTurning to Nature in Germany: Hiking, Nudism, anonServation,
1900-194(Q(Stanford: Stanford University Press, 2007), 223.
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Hugo Conwentz, und ihre Vorlauf&@choenichen argued that the founding elements of
natural conservation in German cultural life orggigd from romanticism and its poets,
notably Schiller and Goethe. “The notion of natcwaservation, its substandaltalt)

and its origin Herkunf),” Schoenichen wrote, “is primarily a spro&@pfol} of the
Romantic Movement” Indeed, several of the leading German poets dnkeis at that
time, including Friedrich Schiller, Johann Wolfgavmn Goethe, and Alexander von
Humboldt pioneered the ideological vision of thei@an conservation movement as it
was known up to the First World War. In essencestmonservationists viewed nature
through a combination of ideological and aesthegas.

In terms of aesthetics, early conservationists Bbt@mpreserve the natural beauty
of their landscape described by the German romamtters of the late eighteenth and
early nineteenth centuries. Perhaps the time periadst famous poet, Goethe, wrote
extensively on nature and its relationship with huarty. For Goethe, the beauty of nature
was abstract, rather than scientific. He often eviadtits ability to instill spirituality and
creativity. Though Goethe objected to a solelyorsi approach to natural understanding,
he nonetheless devoted countless hours to writidgeflecting on the natural world.
“Goethe was - although he could not tell a larkrfra sparrow -,” one literary critic
wrote, “from all evidence a devoted and even areissned lover of naturé*Goethe
believed that there was no boundary between mamatude, and that, “nature was not

an object to be analyzed, but part of a seamlebswich encompassed human life as

"2 Walther Schoenicheaturschutz, Heimatschutz: Ihre Begriindung durchsERudorff, Hugo
Conwentz, und ihre Vorlauféstuttgart: Wissenschaftliche VerlagsgesellschbB.H., 1954), 1.

'3 Charles SherringtoiGoethe on Nature and Scieng@ambridge: Cambridge University Press,
1949), 37.
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well as the natural environment. Nature was todregved not only with rational but
also with aesthetic tools; indeed, the two wereJoethe, epistemologically
inseparable ™ Goethe’s masterpiedeustdemonstrated his affinity for a spiritual
human to nature relationship, as the drama climaxtsFaust “bringing the earth back
to itself” as he gains total authority over nat(ire.

Nature also became important with respect to hstbconservation and German
ethnic identity. In terms of a link between peopidentity to nature, the noted German
traveler and naturalist Alexander von Humboldt aadjin his 1808 booknsichten der
Natur (Views of Naturgthat the very destiny of humanity hinged on ta&ural world. In
his introduction to the text, Humboldt directly ptaimed “I have above all pointed out
the perpetual influence which physical nature bearthe moral moodStimmung of the
people and on their destin{?"According to Humboldt, descriptions of nature ‘it
inimitable truth” by Georg Forster, Goethe and adhacknowledges the “most intimate
ties” between “the natural character of the différar reaches of the world” with the
history and culture of humankind. In other wordsintboldt believed that a nation’s
culture reflected its natural environment. “How ol the Greek sky affected their
works!” Humboldt wrote, “The poetic works of thed&ks and the raspy songs of the
northern primitive peoples owe thanks for theiryee character largely to the forms of

plants and animals, to the mountain valleys thabsmded the writer, and the air that

" Colin Riordan, “Green Ideas in Germany: A HistatiSurvey,” in Colin Riordan, e@Green
Thought in German Culture: Historical and Contemggr PerspectivegCardiff: University of Wales
Press, 1997), 6-7.

5 Blackbourn,Conquest of Natures2.

6 Alexander von Humbold#nsichten der Natur, mit wissenschaftlichen Erlaungen
(TUbingen: J.G. Cotta’schen Buchhandlung, 1808), vi
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fanned him.*” Furthermore, Humboldt argued this connectionaiure is shared among
all humanity. Even if many exotic species like pslon mimosa remain unknown to
people in northern regions, Humboldt argued exwittire stimulates the imagination in
art and poetry, enabling people to express th&inections to nature beyond their
individual areas. Even if the examples of exofe iin local greenhouses provide only “a
faint picture of the majesty of tropical vegetatiodumboldt admitted, “in the
construction Ausbildung of our language, in the glowing fantasy of thefpa the
representative art of the times, [nature] openedhasource of alternativesgie reiche
Quelle des Ersatzgdt creates the lively pictures of an exotic matfor our
imagination.”® Clearly, Humboldt believed in a connection betwtenhistorical and
cultural courses of humanity and the environment.

The romantic movement of the time period embra@dre as something to be
cherished, for its spiritual and aesthetic beatyeservation of Germanic architecture,
lifestyles, and its landscape were seen as defd@rSermandom, the nation, and nature.
The writings of the conservative historian Wilhetainrich Riehl reflected these
attitudes, calling for the defense of tHeimat(homeland) during German economic and
social progressLike Humboldt, Riehl believed that the German peapere directly
tied to their environment, and that the Germannahtandscape provided reinvigoration
for the people’s souMolkscharakter. This gave the terideimatboth environmental but

also a conservative political definition, and wiitthe early German conservation

" “Die Dichtwerke der Griechen und die rauheren @ge&ler nordischen Urvélker verdankten
grostentheils ihren eigenthimlichen Character destédt der Pflanzen und Thiere, den Gebirgsthétken,
den Dichter umgaben, und der Luft, die ihn umwéhted, 176-177.

8 1bid, 203-204.
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movement? This attitude, however, never reached the levehags appeal generated in
the Weimar era, a zeal the Nazis would attemptiliivate and manipulate to their
advantage during the Third ReithNevertheless, the idea of a relationship between
nationalism and nature nonetheless existed prithr@é@utbreak of World War 1.

The Rhine has especially served as a symbol ahiftbical natural origins of
Germany in the native literature, poetry, art, angsic. Perhaps the oldest and widest
known is the medieval German ejas Nibelungensliedlhe story revolves around the
life of Sifried (or Sigfried), who himself was bomm the Netherlands along the Rhine and
later ruled Wurms, also located on the Rhine. gdwem is filled with references to the
river, and Sifried’s hunting abilities and conquesall of the wild beasts of the forests.
Whether real (lions, elk, bison, boar, etc. . .Jegendary (dragons), hunting legitimized
Sifried as a formidable hefd Sifried is ultimately betrayed by his comrade Hageho
impaled Sifried with a cowardly spear as he draoknfa brook. The poem decries
Sifried’s murder as the ultimate deception, not pfone person but of anyone from the
land. “You have shamed the people born to the Rinore this day forth” the epic
declared, “They're stained by what you have ddfidhough the poem was not popular

during the Enlightenment (Frederick the Great ganhs not worth a “shot of

® Thomas Lekan and Thomas Zeller, é@ermany’s Nature: Cultural Landscapes and
Environmental Histor{New Brunswick: Rutgers University Press, 2008}, H61zl, “Nature
Conservation,” 31-32.

8 For an analysis of Nazi environmental thought, Bemz-Josef Briiggemeier, etldbw Green
were the Nazis?: Nature, Environment, and NatiothenThird Reicl{Athens: University of Ohio Press,
2005).

8 Stanzas 935 through 939 perhaps best showcasiesi Sihunting prowes®as
Nibelungenlied: Song of the Nibelungsnslated by Burton Raffel (New Haven: Yale Unsigr Press,
2006), 131.

82 Stanza 990, Ibid, 139.
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gunpowder”), the romanticists of the Napoleonicwese highly attracted to it for a
number of reasons. Some were drawn to its natstr@alinderpinnings, as it provided a
Germanic epic for Germans in the face of Napole@nimpe®® Yet the depictions of the
German people’s ties to the land were quite aitrat¢b those seeing nature in their
cultural lives.

More contemporary examples from the Rhineland shelworks such as Alfred
Reumont’'sRhineland Tales and Stori€s837) and the tales of the Brothers Grimm.
Collections of poetry by Clemens Brentano and Actan Arnim glorified the beauty of
the German castle ruins among the lands€apegends like theore Lay the story of a
beautiful maiden who lured sailors to their doontloe Rhine maintained the tradition of
mysticism with the river in German stori&Music was also inspired by the Rhine River,
in particular Richard WagnerBas Rheingoldind one of Germany’s most popular
marches at the time, Max SchneckenburgerssWacht am RheirAs one German
writer noted in 1851, “Indeed the Rhine is for usady river und its shores are the true
home of the Germans, the venerable host of all Gercalture. What the Ganges is to
the Indians, so too is the Rhine to the Germ&h3His connection to the Rhine would be
maintained and strengthened during the First Watéd, as countless men crossed it on

their way to the Western Front.

8 See the noted Germanist Edward R. Hymes’ intradndb Ibid, p. xvi.
8 |ekan,Imagining the Nation26-27.

8 For one interpretation, see “Lore Lay,” in A. Hemm BernardEine Sammlung von Rhein-
SagenWiesbaden: Gustav Quiel, 1870), 231-234.

8 Karl Simrock,Das malerische und romantische Rheinlgheipzig: E.A. Haendel’s Verlag,
1851), 4.
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Early nineteenth century German painters emphasimsdes of nature and
humanity’s interaction. Numerous German romantjgahters used landscapes to
convey this message, including the works of Adtiadwig Richter, Adolf Menzel, and
Caspar David Friedrich. Like Goethe, these artitismpted to show the blending of
humans and nature in their work. This was doneytsistorian William Vaughan
argued, because “there existed a new responséure ralargely evidenced in landscape
painting. . . for nature had a strong mystical elani®’

Germany'’s best known romanticist painter remainsp@aDavid Friedrich. Born in
1774, Friedrich studied painting in Copenhagen tee$ettling in Dresden. He also
practiced as a professional topographer, whichpeimed his eye for landscapes.
Although Friedrich never attempted to show mysticr spirituality outright, often his
work nonetheless demonstrated the emotional ingfdaiman and nature interaction.
Arctic ShipwrecK1824) depicts man at the mercy of nature, wishia resting aground
on its side against an icebéfgProcession at Daw(iL805) depicts a tranquil,
melancholy funeral service among grassy Aills.

As the ideas of abstract romanticism began to virmtiee 1840s, a more realistic
style of painting known as naturalism began. Ndigmais where the artist attempts to
recreate natural effects as they would occur irrélaéworld. This differs slightly from

many of the earlier romantic landscapes, which tivee had become too symbolic in

87 william VaughanGerman Romantic Painting, Second Edit{dfew Haven: Yale University
Press, 1980), 1.

8 Ulrike Finke,German Painting From Romanticism to ExpressioniBoulder: Westview Press,
1975), 27.

8 vaughanGerman Romantic Paintin@1.
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their presentationg® The work of Adolph Menzel often used naturalisspeially in
his paintingThe Balcony Roorfl845). The work depicts a modest room with a gee
gently blowing the curtain on a sunny dayRegardless of how real the depictions were,
both styles of art endeavored to instill emoticc@inections to nature and civilization.
German poetry also reflected strong connectiordeionany and its natural

landscape. Noted German poet Heinrich Heine expddsis longing for his natural
homeland when he wrote,

Ich hatte einst ein schdnes Vaterland.

Der Eichenbaum

Wuchs dort so hoch, die Veilchen nickten sanft,

Es war ein Traum.

| used to have the fairest Fatherland

The oak trees there

Were tall, so tall; the violets soft and blue.

A dream — so faif’?
It is not clear if Heine described his thoughtgtoe degradation of the landscape,
although other poets expressed the loss of ndtegalty in their work. Friedrich Hebbel
used nature as a theme in his work, such as tleevialy lines from the poerhlerbstbild
(Picture of Autumn)

O stdrt sie nicht, die Feier der Natur!

Dies ist die Lese, die sie selber halt

Denn heute I6st sich von den Zweigen nur,
Was vor dem milden Strahl der Sonne fallt.

Oh let no one disturb this harvest feast

9 bid, 1-2.
1 \bid, 121-123.

92 Alexander Gode and Frederick Unganthology of German Poetry Through the Nineteenth
Century, Second EditiofNew York: Frederick Ungar Publishing Company, 197278.

35



Which Nature all alone anacts this day.

The fruits that fall are from their branch released

By gentle nudging of the sun’s mild r&y.
These poems emphasized the beauty of nature, haswehat may be gained or lost in
the natural world.

With these cultural ideas in mind, many Germansteshto the new pollution
menace by forming the first homeland and environalgarotection groups
(HeimatschutandNaturschutgroups). In what came to be known collectivelyhas t
Naturschutzbewegungr the defense of nature movement, local enviemtal
protection organizations formed and tried to cuimbn’s negative impact on the
environment. Although little was actually achiewedturb pollution legislatively at a
national level, many nevertheless protested trexeifhdustrialization was having on
their country.

Perhaps the most important figure to the foundififp@ German landscape
protection movement was Ernst Rudorff. Born 18 3aynd840 in Berlin, Rudorff
studied music at the Leipzig Conservatory, evehtumdcoming a professor of music. In
1880, Rudorff published in the 9&olume of thePreuRischen Jahrbiichdis essay
“Uber das Verhaltnis des modernen Lebens zur Ng@mn’the Relationship between

Modern Life and Nature}! Rudorff argued that the threat industrializati@sed to the

environment was a threat to the very roots of Geroferactef” He wrote, “. . . the very

% bid, 220.

% Schoenicheraturschutz, Heimatschytz42. For background on Rudorff, see Schoenichen
Naturschutz, Heimatschytz16-137.

% Riordan, “Green Ideas,” 14.
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roots of German character lie in a profound anitiate feeling for nature®® In order to
preserve this character, people needed to recotiraz@ “co-ownership of God’s Earth”
existed and defense of the natural environmentneasssary. The connection Rudorff
made between the environment, German nationaistitment, and earlier romantic
ideals remained at the forefront of his writingsl dmoughts. Walther Schoenichen, one
of the first Germans to explore the origins of @awmental thought, concluded in 1954
that these connections were so strong that “ErandbRf knew the mystery of the
German people’s souf”

Rudorff continued to publish works into the nextttey on the need to prevent
damage to nature through industrialization. In 18®2dorff published Schutz der
landschaftlichen Natur und der geschichtlichen Deéaler DeutschlandqProtect
Germany’s Natural Landscapes and Monuments). Tyeaks later, another essay
appeared in the magazif#enzbotensimply entitled Heimatschut?® Though he
never advocated outright revolution against theistdal-capitalist machine, Rudorff's
suggestions were nonetheless groundbreaking ingbeial context® According to

Schoenlichen, the articles made an “extremely ssfakimpression” and that a

% Matthew Jefferies, “Heimatschutz: Environmentati¥ism in Wilhemine Germany,” in Colin
Riordan, edGreen Thought in German Culture: Historical and @mporary PerspectivgSardiff:
University of Wales Press, 1997), 47.

7 SchoenlichenNaturschutz, Heimatschut298.

% |bid, 152-153.

% william H. Rollins,A Greener Vision of Home: Cultural Politics and Eommental Reform in

the German Heimatschutz Movement, 1904-Y8t& Arbor: The University of Michigan Press, 1997)
74-75.
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metaphorical flag was created for those who shaleas of a harmonious human and
natural world, a unifying banner at which they abnbw rally behind®

Coinciding with Rudorff's pioneering work in envitmental protection, Dr.
Hugo Conwentz (1855 — 1922), a botanist, was adwaréor government-sponsored
conservation in Germany. Unlike Rudorff, who fawdbeemore protective, nationalistic or
ethnic approach, Conwentz preferred a conservatiapiproach through scientific lenses.
Conwentz called for the creation aturdenkmalor natural monuments, to protect
certain landscapes for the sake of their histoacal scientific significance. In 1904,
Conwentz produced a report for the Prussian govententitledDie Gefahrdung der
Naturdenkmaler und Vorschlage zu ihrer Erhaltyige Endangerment of Natural
Monuments and Proposals for their Preservalitimat drew attention to the damage
humans inflicted on the environmeHt' That same year the success of his essay lead to
the establishment of the Prussian State Officé&\fiural Monument Preservation, an
agency dedicated to the identification and presemaf scientifically and aesthetically
valuable regions®?

Also in 1904, together Rudorff and Conwentz founttexDeutscher Bund
HeimatschutGerman League for the Protection of the Homeland)BH) in Dresden.
The Bund was one of the first ever national Germr@anizations dedicated to landscape

preservation. The organization grew to over 300@Mbers by 1914, and 250 member

10«pamit was zugleich eine tiberaus gliickliche Prapgefunden: eine Standarte war
aufgerichtet, um die sich alle Freunde der deutstlamdschaft und des ihr gehérenden Menschwerks
scharen konnten.” Schoenlichéturschutz, Heimatschut¥53.
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groups by 1918% The overall objective of the group was to protaetaesthetics of the
landscape, as well as the local character of ti@me During their campaign to prevent
the construction of a hydroelectric dam on the BRhivat would disrupt the natural
rapids, the first chairman of the Bund HeimatschiBtul Schultze-Naumburg,
summarized the DBH'’s stance towards the currertqa® of German industrialization
when he wrote, “For if man were to extract evemytjnvhich can be extracted by his
technology, he would come to realize that the tegukasy life on a disfigured Earth is
actually no longer worth living; that we would hayebbed everything that our planet
has to offer, but in so doing we would have desidoly and therefore ourselves as well.
It is up to each and every one of us to do outdblitring about a change before it is too
late, everywhere and forevef?® While modern it its expression, Schultze-Naumbarng
the DBH’s intentions were not simply the protectadmature for nature’s sake. Rather,
the purpose was to protect German culture. As isterlan Thomas Lekan observed,
Rudorff “viewed the landscape as an aestheticitpthlat manifested its inhabitants’
history, customs, and characté?As such, the group advocated for the prevention of
landscape disfigurement, historic preservationtgmting indigenous plant and animal
species, and preserving local folk art and cultft®espite their size, however, no
substantial national legislation was enacted baseitheir actions. Although Rudorff and

Conwentz failed to rally mass support for environtaklegislation across Germany prior

103 jefferies, “Heimatschutz,” 42; see also Colin Raor, “Green Ideas,” 15. Rollina, Greener
Vision, 3.

1%Cited in Jefferies, “Heimatschutz,” 48.
195 ekan,Imagining the Nation in Natures9.

108 1hid, 60.
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to the outbreak of World War I, early German wstef NaturschutandHeimatschutz
credit Rudorff and Conwentz as significant Germavirenmental advocates. As
Walther Schoenichen concluded, “There are two naheswill forever be said in
connection with the German natural protection mosemErnst Rudorff and Hugo
Conwentz.”

Other earlyNaturschutgyroups included thisartalverein or the Isar Valley
Society, in Munich. The society protested the daatibn of the Isar River on the
grounds of aesthetic detriment. Their protestsnately resulted in a compromise of
sorts, with the canals being constructed but atbrquatural curves of the streaffls.
National bird conservation and protection clubsenadso created. Founded in 1899, the
German League for Bird Protection constructed badctuaries and lobbied for
restrictions on hunting certain species. They klbbied for laws by detailing the
essential role birds play in maintaining insectydapons and helping agriculture.
Significant in size, the group boasted 41,233 membg 1914-%

By the time World War | broke out, the conservaistsihad presented a variety
of different rationales for the protection and #aiion of natural resources. In 1909, for
example, a speech given at a town meeting in Rbatgued that nature should be
protected because the loss of endangered specsasre@aceable, that nature offered
recreational and restorative value for the pedpla, polluted land undermines patriotic
allegiance to the homeland, that pollution harnesgbople and slows worker efficiency,

thus harming the economic progress, and lastlytttgatmoral obligations to future

197 williams, Turning to Nature in German25.

198 | ekan,Imagining the Nation in Naturé2; Dominick,The Environmental Movemersi3.
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generations demanded the most extensive presangitiature’s treasures possibfg®
Despite the growing number Bfaturschutzyroups, no significant gains were made
towards ending the continued dumping of chemicdls the Rhine.

Despite Germany’s worsening levels of pollutionyi@an industry flourished. As
we have seen, by 1914 Germany’s chemical indusai/tive largest on the planet. Led
by the Krupp steel works, German steel productlea eanked first among industrialized
nations in Europe. In fact, in 1913 Germany produté.6 million tons of steel. In other
words, Germany alone produced more steel thaniBriRussia, France, and Japan
combined Germany also consumed one hundred eighty-sedommetric tons of coal
that year, nearly forty million metric tons morathFrance, Russia, Italy, and Japan
combined:'® As Paul Kennedy has correctly argued, Germanyiiraconomic growth
was one of the primary causes of the decline itidBrHGerman relations during the pre-
war years. “Without industrial power and advanaathhology Prussia-Germany would
have remained an ‘insignificant’ country;” Kenneayote, “instead, it became the
strongest and most efficient military state in Eagpcapable of taking on at least two of
its great power neighbors. . .moreover, this ecao@xpansionism meant that Germany
was not only growing out of its European ‘skin’ s also acquiring the early
attributes of a world power. .** Britain felt threatened by the effects of Germany’
economic prosperity, among them the expansioragktin chemicals and steel around

the globe, the desire for colonies, and the prodnaf a massive, modern battle fleet

199 Dominick, The Environmental Movement
119K ennedy, “The First World War and the InternatioRawer System,” 13-14.

11 paul M. KennedyThe Rise of the Anglo-German Antagonism, 1860-18f#herst, New
York: Humanity Books, 1980), 464-465.
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that could potentially challenge British naval sipacy. Germany’s chemical industry
and use of chemicals, therefore, was very mucltagial part of Germany’s political,
economic, and military situation in 1914.

During the Kaiserreich, the Bund Heimatschutz atieiogroups were never able
to stop the negative changes to Germany’s waterwes/the historian Thomas Lekan
observed, the DBH lack of success prior to 1914 auessto “the German state’s
unwillingness to infringe on property rights or aocmic development in the name of
environmental protection:** The groups could not provide a cohesive enviroriaien
protection plan that appealed to the governmeBirin, and their largely bourgeois
makeup failed to connect with the working classes Wepended on the chemical
industry for their livelihood. Additionally, outsedthe DBH, the relatively small number
of conservation groups and their local compositiade any mass movement for
conservation untenable. It would take a nationveides for the concept of
environmental conservation in the German publioissciousness to take shape. Yet

nobody knew the event would be one of the worsswahuman history.

12| ekan,Imagining the Nation in Natures0.
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CHAPTER 2

A MARTYRED LANDSCAPE

Among the thousands of books published on the RAi@td War, the topic of
poison gas has received considerable attentios.i$hinderstandable, as the use of
chemical weapons during the conflict fundamentaltgred how Europeans perceived
warfare and culture. Chemical weapons were dismipser to World War | as
“cowardly” and “uncivilized.” Germany, France, Gtditain, and other nations signed
the Hague Conventions of 28 July 1899 and 18 @ctdB07, expressly forbidding all
projectiles whose sole object was “the diffusiorasphyxiating or deleterious gases” and
gases which caused “unnecessary suffering.”

Yet the German Empire, not even three months mgaconflict, was willing to
set aside these promises to gain an advantagglabal conflict with her primary
European rivals. What led Germany down such a path& were the significant turning
points during the gas war? This chapter is by nama& comprehensive account of the
gas war experience, yet a general history of tleeofishemical weapons during the war
is necessary for readers unfamiliar with the gdmeagative. Rather than focusing on the
environmental aspects of the conflict at this paanbrief introduction into the story of
chemical warfare not only illuminates both the imtpat figures and events of the era,

but also introduces the key questions present#teisubsequent chapters.

L. F. Haber;The Poisonous Cloud: Chemical Warfare in the Fit&irld War(Oxford:
Clerendon Press, 1986), 18-19; Hermann Geyer, Geskrieg,” in Max Schwarte, eBer grof3e Krieg
1914-1918, Vierter BanlLeipzig: Johann Ambrosius Barth, 1922), 490.
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The German'’s decision to use poison gas was not rimaa single meeting, but
rather resulted from a combination of economicjtary, and scientific factors. From an
economic standpoint, chemical weapons were seamay to compensate for
Germany’s inadequate supplies of conventional nmamstnecessary for industrialized
warfare. From the military’s point of view, the Siefffen Plan’s failure forced the
German General Staff to find a way to avoid a lbpgstatic war that ran contradictory
to German military culture and strategy. The ideasing chemical weapons, however,
falls very much in line with the German militaryggtice of directing maximum
firepower on a limited area to achieve a given cioje. In the case of poison gas, the
objective is to deprive the enemy of a habitabMirenment. From a scientific point of
view, chemical warfare was perhaps the most visilalg Germany’s scientific
community influenced the “total” nature of the Greéar?

During the initial German invasions on the Westeront of Belgium and France,
and despite the use of railroads, the German aradvances were repeatedly stalled in
urban areas. House-to-house fighting contributduldb casualties and decreased morale
among the Germans. Major Max Bauer, an operatiffit®pin the Prussian General
Staff, believed gas could be a potential solutethts problem. In October 1914, Bauer
described the problem to Dr. Walter Nernst, a ptatsthemist well known in the

German scientific community who was serving at thme as a volunteer at the front in

2 For more on the debate surrounding the idea ofld\War | being a “total” war relating to
chemical warfare, see Rolf-Dieter Muller, “Total Y&s a Result of New Weapons? The Use of Chemical
Agents in World War I” in Roger Chickering and SEgrster, edsGreat War, Total War: Combat and
Mobilization on the Western Front, 1914-19T&mbridge: Cambridge University Press, 2000)195-
Although Miller argued that chemical weapons “repreéed neither the means nor the expression of tota
war,” he did assert that “Even more so than therotiew weapons, poison gas was a graphic form of
industrialized, total war.” See Ibid, pgs. 109; 1Hbw Germans recorded the graphic nature of these
weapons and their impact on the environment isagglin chapter five of this study.
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the Kaiser's Automobile Corps.After the two men decided that irritating agerasid

be effective, they contacted Dr. Carl Duisberg,dlector of Bayer. At that time, Bayer
was the largest chemical company in the world. i, @e®ng with another officer, the
group began to experiment with non-lethal agentduding smoke, incendiary, tear,
sneezing, and even stinking gases at Bayer’s tefailities near Cologne. The agents
necessary for their goals had to be potent, butomgf lasting as the committee wanted to
protect German troops who would not be fully pregddrom the effects of the gas
themselves.

The Germans were not the only ones who had expeted with and used
chemical agents during the early stages of thelicant was the French, in fact, who
were the first to use gas at the front beginningugust 1914 Originally invented for
police usage in 1912, cartridges containing snmathants of tear gas (some 200 grams of
liquid or roughly nineteen cubic centimeters of gas cartridge) were issued to and used
by French troops between August and November f@irfortunately for the French the

effects of the irritants on the German troops wezgligible. Believing the tear gas could

3 Walther Nernst, “Zur Entwiklung des Gaskampfs,349RH 61/726, p. 1, Bundesarchiv-
Militararchiv, Freiburg im Breisgau, Germany; JeifrAllan Johnson, “La mobilisation de la recherche
industrielle allemande au service de la guerre ithim” in David Aubin and Patrice Bret, eds4-18
Aujourd’hui Today Heutespecial volume entitlede sabre et I'éprouvette. L’invention d’'une sciedee
guerre, 1914-19392003): 92.

* Carl Duisberg, et al. “Bericht iiber die Tatigkaér von der obersten Heersleitung eingesetzten
Spezialkommission, behufs Ausfindigmacheneinedléuig-Geschosses, das neben seiner artillerigtisch
Leistung auch chemische Wirksamkeit entfaltet,”/808 Part 6, p. 1-2, Bayer Corporate Archives AG,
Leverkusen, Germany; Johnson, “La mobilisationadestherche industrielle allemande au service de la
guerre chimique,” 93.

® Olivier Lepick,La Grande Guerre chimique: 1914-191R: ed. (Paris: Presses Universitaires de
France, 1998), 54-55.

® Ibid, 55; Dieter MartinetzDer Gaskrieg 1914/18: Entwicklung, Herstellung WEidsatz

chemischer Kampfstoffe, Das Zusammenwirken votérsther Fihrung, Wissenschaft und Industrie
(Bonn: Bernard & Graefe Verlag, 1996), 9.
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still be effective but on a larger scale, stepsanaken by the French military leadership
to increase production of tear gas and deployduhh larger chemical shells and hand
grenades. Orders for gas hand grenades, as wa#l,@80 pairs of goggles were made in
the spring of 1915. Like the Germans later on, rtimeéntions were to use non-lethal
agents to drive the Germans out of fortified posis. Also, non-lethal agents were
chosen by the French so the promises made durtn§@®9 and 1907 Hague
Conventions, could be honorédlhe use of theseartouches suffocantegould also
provide postwar German chemists with a scapegoahwharges of war crimes and
violations of the Hague Conventions were leviedragaGermany for the use of lethal
agents that began in April 1935.

In the fall of 1914, the Germans conducted expenitsion creating chemical
artillery shells. These experiments resulted framghortage of nitrates needed for high
explosives. Believing that the Schlieffen Plan vebsilicceed, the Germans did not
maintain large quantities of reserve ammunition exylosives. In addition, the Entente’s

blockade of Germany further cut into nitrate sugplas shipments from Chile were cut

L. F. Haber;The Poisonous Cloud: Chemical Warfare in the Fik&irld War(Oxford:
Clerendon Press, 1986), 23-24.

8 Postwar German writers were quick to use the Freise of tear gas to lay blame on the French
for starting the gas war. For example, the Gernfficeo Captain Hermann Geyer often wrote in his
various analyses of the chemical war that the Frevere to Blame. In one account, he proclaimedttiet
“genesis of the gas wad(sprung des Gaskrieg¢scame from France and not Germany. Geyer, “Der
Gaskrieg,” 527. In another, he explained that maegple felt that German the German attack in Ypres
was the first to use chemical weapons, but to G#les interpretation is thoroughly incorre@igse
Darstellung durchaus unricht)d Hermann Geyer, “Denkschrift betreffend den Gasfpf und
Gasschutz,” no date, Nachlass Hermann Geyer, N032f. 1, Bundesarchiv-Militararchiv, Freiburg im
Breisgau, Germany.
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off. Yet these experiments proved troublesome, asxiflesive used in the shell
consistently destroyed the liquid irritant agenvmipgletonation of the projectile.

Still, by October 1914, the German army had adbpgar gas for military use.
The Germans had some, albeit limited, experiendeisfield of research. In 1906, the
German NavyReichsmaringexperimented with shells filled with the teargase
bromaceton and xylyl bromid8.n the fall of 1914, Bauer and Nernst developed an
produced 3,000 experimental shells containing @ang agent codenamed “Ni”
(Niespulver, or sneezing powder). As Duisberg deped the “Ni” agent himself, he also
saw great potential in the product and its manufagprocess' Duisberg claimed at one
point that his company could produce some 100,00@rtams per montfy¥ After testing
the new rounds at Wahn, “Ni” shells were issuettdops on the Western Front. During
an engagement near Neuve-Chapelle, the Germadsafiferench troops using the new
shells. The French troops, however, were unaffeoyethe low concentration of gas and
Bauer and Nernst’s “Ni” bullets failed the practitest. The following month, a second
attempt was made using shells designed by the shétans Tappen. Dubbed “T-stoff”
after their inventor, the new shells were fillediwxylyl bromide, a stronger eye irritant
than “Ni.” T-stoff shells, or “T-shells,” were test and used on both the Eastern and

Western fronts. Like Nernst’s “Ni” shells, howev@&gppen’s shells failed to generate

® Roger Chickeringlmperial Germany and the Great War, 1914-1948 ed.(Cambridge:
Cambridge University Press, 2004), 36-38.

19 etter from Farbwerke vorm. Meister Lucius & Briigj Hochst am Main to the Kénigliche
Kriegsministerium, Allgemeines Kriegs-Departmer@;,November 1915, Abteilung Va, Rep. 5, Section B,
I, File 515, Part 1 of 3, file page 16, Archiv ddax-Planck-Gesellschaft, Berlin-Dahlem, Germany.

1 Johnson, “La mobilisation de la recherche indeBtriallemande au service de la guerre
chimique,” 94.

12 5ee letter from Carl Duisberg to Fritz Haber, k/8imber 1914, Abteilung Va, Rep. 5, Section
B, lll, File 960, p. 5, Archiv der Max-Planck-Gelsehaft, Berlin-Dahlem, Germany.
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any noticeable advantag®.At this point, Falkenhayn and the German Ger@taif
became skeptical about the plausibility of nondétgents.

During the winter, further experiments were condddby the military and Bayer
chemists at the Wahn testing facility located pugiside of Cologne and the Kaiser
Wilhelm Institute. It was also at the KWI that fitve first time the Germans tested lethal
agents. Upon the recommendation of the famed ché&nig€mil Fischer, German
chemical experts began testing a poisonous teangdsre (a combination of
dichloromethylamine and cacodyl chloride). Howele, substance was highly unstable.
On December 14 during an experiment with the gadeBsor Gerhard Just poured
dichloromethylamine from a test tube into a flagkdnby another scientist, Dr. Otto
Sackur. Without warning, the substance detonatkd.blast decapitated Sackur, and
blew Just’s hand off. After the accident, the dezdtBakur ceased all further experiments
and research on the compoufidl.

In November, the German army recognized that teardrof winning a quick,
decisive war was fading. By the end of the yearGleemans were already feeling the
effects of the war on the home front. Casualgashed appalling levels by any measure.
According to historian Roger Chickering, “the Gensdost more than 500,000

casualties in action on the western front and pelosme-third as many in the east...the

13 Max Schwarte, edDie Technik im WeltkriegéBerlin: Ernst Siegfried Mittler und Sohn, 1920),
273, 279-280; Hans-Georg Bartel and Rudolf P. ldnebWalther Nernst: Pioneer of Physics and
Chemistry(London: World Scientific, 2007), 238-239.

% Harold Hartley, “Report on German Chemical Warf@rganisation and Policy, 1914-1918,”
WO 33/1072, p. 34,The National Archives, London-Ké&imited Kingdom.
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campaigns of 1914 exhausted nearly all the avail&sirman stocks of war materials.”
For some, gas seemed a viable option to breakalensate and reduce casualties.

It was at this point that Germany committed todlegelopment and use of lethal
agents. The historiography of the decision igdilivith errors and speculation, however
it is quite clear that the decision made by then@zar High Command was made
relatively quickly, and the initial plans to uséhlal gas involved only a handful of men,
primarily by the Chief of the German High Commagdgch von Falkenhayn, with
assistance and advice from Max Bauer and Dr. Haizer, head of the Kaiser Wilhelm
Institute for Physical and Electrochemistry (KWI).

It is also important to point out the decision waade without the consent of
civilian or political leaders. The historian Thonfashkramer pointed out that horrific
decisions by the German military — the shootingvomen and children, the bombing of
Paris, and unrestricted submarine warfare, amadmgret were often made alone by the
military, regardless of the non-military consequeicWhen the military found a
method useful, it was brought into action indepenaé¢ human ihenschlichenand
political costs. . * The decision to use poison gas was no differefieiit came to
chemical warfare, the Germans did not fully caltaithe potential human and political
consequences. Based on the surviving records idlsa be added that the
environmental consequences such methods could Wweng also never considered.

During the fall of 1914, Falkenhayn witnessed flmanhd the German failure to

take Paris. On September 28, he replaced the deprasd tired Field Marshal Helmuth

15 Chickering,Imperial Germany30.

18 Thomas RohkrameEine andere Moderne?: Zivilisationskritik, Natundi Technik in
Deutschland 1880-193@aderborn: Ferdinand Schoningh, 1999), 235.
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Moltke as the Chief of the German General Stathemwake of Germany’s defeat at the
Marne and subsequent stalemate. Not shy aboutssipgehis feelings, Falkenhayn
confessed his frustrations over the Schlieffen ‘Bl&mlure during first two months of the
war in his diary, stating shortly before his promnotthat “Our general staff has totally
lost their heads,” and “Schlieffen’s notes have edman end and therewith also
Moltke’s wit.”*” Now in overall command of the Western Front, Fali@/n was
determined to succeed where his predecessor Had.fli short, Falkenhayn decided to
employ lethal chemical agents primarily in respotasthe stalemate. Other German
leaders, including the German Kaiser Wilhelm lirgd their approval of the new
chemical weapons prograhIt is magnificent,” the King of Bavaria and hiafzinet
told Haber in a letter of support, “what Germareace and technology is accomplishing
for the Fatherland at this serious time.” The Ka@eo paid attention to chemical
warfare developments and issued promotions andakmaes based purely on its
activities™®

Perhaps the most significant figure involved vitte German chemical warfare
program was Fritz Haber. Haber believed that sgeaspecially chemistry, could be
used to tip the scales of war in favor of Germang variety of areas, including logistics,

agriculture, and armaments production. This betiefipled with a patriotic sense of

" Holger H. Herwig,The Marne, 1914: The Opening of World War | andBagtle that Changed
the World(New York: Random House, 2009), 286.

18 For example, after the first gas attack at Ypifes Kaiser promoted the chemical weapon expert
Hans Tappen to the rank of Major General. Intengsti the Habsburg Empire’s Kaiser Franz Joseph
refused to use gas unless it was used by his esdinieagainst Austri-Hungary first, despite pléasn
his generals advocating for its use. It is unclglaen Austria-Hungary began using gas, as the files
concerning gas warfare in the Vienna KriegsarchAibt(19/9) are missing. Holger H. Herwighe First
World War: Germany and Austria-Hungary 1914-14L8ndon: Arnold, 1997), 169-171.

19 etter from the King of Bavaria’s cabinet to Fritaber, 30 November 1914, 87-1.13, Bayer
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national duty to Prussia, compelled Haber to dfisrassistance to Falkenhayn. Haber
was not unique in hisiodus operandiProfessor Dr. Arthur Binz wrote in 1915 that the
German chemist “must find his satisfacti@efitigg; he must apply the grand lessons of
science to the well-being of the great whole. e German chemist resembles therein the
officer.”?® Haber was therefore not alone; other German cligmighe time also
supported the use of science for military purposes.

Haber’s vision of chemistry winning the war remainibroughout the conflict,
and he proved early on that his assertion wasfaatided. In order to produce oll,
nitrates, and other strategic materials, the Gesnoaganized an operation known as the
Ersatz(replacement) program. Haber and his chemistsesgerl in overcoming several
material deficiencies, including ammonia, nitratesber, and various metals. The
Germans also had a process for using wood to cnitadeellulose?

Most significantly, German chemists were able teroeme their deficient
supplies of nitrates. One of the most significastaveries in industrial chemistry during
the twentieth century, in the decade leading upe¢owvar Haber discovered a new
process that synthetically produced ammonia framogén gas (a process also known as
nitrogen fixation). His work earned him promoticarsd worldwide recognition; he
became the director of the KWI in 1911, and reagi@éNobel Prize for the discovery in

1918. Between 1910 and 1913, the chemist Carl Bdeehloped the process on an

2 Arthur Binz,Der chemische Industrie und der Kriégtuttgart: Deutsche Verlags-Anstalt,
1915), 7.

2 Jeffrey Allan Johnson and Roy MacLeod, “The War ictors Lost: The Dilemmas of
Chemical Disarmament, 1919-1926,” in Roy MacLeod aeffrey Allan Johnson, edsrontline and
Factory: Comparative Perspectives on the Chemiedluktry at War, 1914-192@ordrecht: Springer,
2006), 226.
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industrial scale. The first large-scale ammoniapmion plant to use the Haber-Bosch
method opened in Oppau on 9 September 913.

Haber and Bosch’s method alone saved the Germaefieat. When oxidized,
ammonia can produce nitric acid, a key ingrediergxplosives. At the inception of the
war, Germany greatly underestimated the amounthoh@nition needed for the
conflict.?® During their first major engagement at the firsittR: of the Marne, historian
Roger Chickering pointed out that “German armigseexied more munitions daily than
they had during the entire Franco-Prussian Vf&€bmpounding this problem was the
Allied blockade, which prevented the importatiomdfates into Germany. Without
Haber, Germany would have been unable to prevenntmitions crisis from gripping
their military, causing their forces to run outamhmunition and explosives and with it
any chance of victor§” Although in 1914 the vast majority of nitrates diok originate
from the Haber-Bosch process, after the blockad@#@mand for nitrates (and thereby
ammonia) skyrocketed after the outbreak of the Wara result of the ever increasing
demand, during the war the Oppau plant was expatodeebduce some 60,000 tons of

ammonia per year. By 1917, the single largest soaf&erman nitrates derived from

22| F. HaberThe Chemical Industry 1900-1930: Industrial Growtid Technological Change
(Oxford: Clerendon Press, 1971), 90-95.
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Haber-Bosch ammonia. The following year, the sovepeesented half of the entire
nation’s production of nitrogen compourfds.

After the completion of the first ammonia oxidatiplant in Oppau, planning and
construction of ten additional large nitrate famerbegan, capable of producing hundreds
of tons of nitrates per month. Food was also in short supply, and chemistry usasi to
help create edible alternatives to German dietagds, including bread and sausage.
Over 800 different types of Ersatz sausage wer@ededuring the war. By the end of the
conflict, the Germans produced some 10,000 diftegres of Ersatz food$.Historian
Jeffrey Allan Johnson summed up Haber’s attitudeatd chemical weapons when he
wrote, “The new chemical weapons were tdbgatzthemselves — a substitute for
conventional munitions®® For Haber, using poison gas would not only bréek t
stalemate at the front, but also aid in his naionaterial shortfalls. After Haber visited
the Wahn facility in December 1914 to watch a seofechemical tests, he proposed to
the German High Command that chlorine would betegebehoice for gas operations and
volunteered to help.

Haber recommended chlorine for several reasonthéslement is 2.45 times
heavier than air, the greenish-yellow colored galsssto the ground and therefore

provides a longer saturation period than lightesegalts weight also enables the gas to

% Haber, The Chemical Industry 1900-193200-201.
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drop into the contours of the trenches and dugebtse enemies are likely to hide. This
property would also deceive the enemy into thinknegh air would be available on the
ground, similar to the behavior of avoiding smolkanf a fire. Yet diving to the ground is
exactly the wrong response. Chlorine is quite toai in certain doses can cause death.
Only 240 milligrams per cubic meter causes incapion when inhaled, while roughly
7,500 mg/m3 is letha From a logistical standpoint, chlorine is alsorextely

inexpensive and easy to create (simply applyingtedbysis to table salt). Both Bayer and
the BASF routinely produced and sold chlorine befbe war, as it was commonly used
to create bleaches and dyestuffs.

Due to the inefficient and unsuccessful performasfagas shells thus far in
combat, Haber suggested the use of large canadelse method of deployment. The
cylinders would be charged with liquid chlorine.l@me liquefies by applying high
pressure and temperatures (under forty degreetu€ets 104 degrees Fahrenheit) to the
element. The chlorine within the high-pressurestars is released by simply turning a
valve that decreases the chlorine canister’s pres3his action simultaneously causes
the matter to convert to a gas and forces the matart of the container. The expunged
gas would then be pushed naturally by the wind tdvlae desired target.

Not everyone among the German chemical leadergjnged with Haber’s plan.
Carl Duisberg, for example, rejected chlorine agdaal substance. Instead, he
enthusiastically advocated the use of phosgenelpale€ss, odorless gas several times
more toxic than chlorine. Haber argued against sughs for two reasons. First, the

German army had insufficient supplies of effectijgs masks at the time. Haber felt

30 Haber,Poisonous Cloud44.
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phosgene would risk the lives of too many Germdamniny who would follow behind the
cloud during the breakthrough. Second, Haber chbkeine because it was the only gas
that Germany had sufficient supply on hand for potential assauft:

There is, however, a key drawback to using chloinre canister attack. The
weapon’s effectiveness relies entirely on the gastentration and, more importantly,
wind direction. Therefore, environmental conditiongst be suitable for any chemical
attack to work. Once the gas cloud was creatadastimpossible to control. As critics of
Haber’s plan were quick to note, prevailing windd¥estern Europe blow from west to
east, making any chemical attack a risky and paténsuicidal undertaking.

The decision to use lethal agents was not withesgnvations. Some within the
German military and chemical leadership hierar@lythe weapon was cowardly or
uncivilized; others felt it was wrong because itubsurely open the door for retaliatory
attacks by the Entente. Dr. Emil Fischer, a Néb&te laureate in chemistry, expressed
this notion in a letter to Carl Duisberg when heterif he [Haber] succeeds, the French
will soon figure it out and then turn the tablegieh will be very easy for them to d&®”
Fisher’s criticisms, while valid and eventually phetic, were never acted upon. The
General Staff appointed Haber in charge of Gernsangiwv chemical warfare program.

Despite their initial reluctance due to the phylsaral financial hazards of such an
undertaking, German industrial leaders for the npast supported the new strategy.

Along with personal interest in the new branchldmistry, chemical weapons

%1 Harold Hartley, “Report on German Chemical Warf@rganisation and Policy, 1914-1918”
WO 33/1072, p. 3,The National Archives, London-Kéimjted Kingdom. On Haber’s choice of chlorine,
see also Rudolf HansliaBer deutsche Gasangriff bei Ypern am 22 April 1%Hise kiegsgeschichtliche
Studie(Berlin: Verlag Gasschutz und Luftschutz, G.m.h1934), 7.

32 Cited in JohnsorKaiser's Chemists190.
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development and manufacture would prove to be dgooldusiness. With the outbreak of
war in 1914, the German chemical giants found tledwes in a difficult situation.
Blockades and export controls limited German chatrdompanies in the global market.
Using primarily stocks already shipped out of tbartry, sales of chemicals continued
to nations such as the United States, Spain anmubChut the loss of Britain and France
as both customers and suppliers of raw materialklamwt be replaced. Additionally, the
loss of thousands of workers to the armed forcespesed productiol® BASF, Bayer,
and Hochst all manufactured products for the Geraemical weapons program, with
Bayer emerging as the primary supplier.

Bayer’s director Carl Duisberg took a great intenessermany’s new chemical
weapons program, often visiting the testing growstdd/ahn and writing letters to his
colleagues about any new developments. For exampdeletter to Emil Fischer in
March 1915, Duisberg wrote that “Because theseraxpats (with gas shells and mines)
interest me a lot, we are naturally ready to make mines and shells for explosive and
shooting experiments posthasté Duisberg’s personal enthusiasm likely made a
significant contribution to the development of theew weapons, as he was willing to
see Bayer become the largest manufacture of chesntiaeing the war. Under Duisberg’s

direction, during the war Bayer produced almostgweajor chemical warfare toxin,

%)effrey Allan Johnson, “The Power of Synthesis (£3925),” in Werner Abelshauser, et al.
German Industry and Global Enterprise, BASF: Thetbtly of a CompangCambridge: Cambridge
University Press, 2004), 161.

34 Letter from Carl Duisberg to Emil Fischer, 9 Mart®15, 201-5.1, p. 2, Bayer History and
Corporate Archives AG, Leverkusen, Germany.
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including arsines, xylyl bromide, chloropicrin, dgene, diphosgene, and mustard gas
(dichlorethyl sulfide). Bayer also produced chatdoathe German gas mask industry.

BASF also made significant contributions, includthg production of hundreds
of tons of chlorine for Haber’s cloud attacks. Tlayo manufactured the vast majority of
Germany'’s phosgene supply throughout the war. thtiath, the company also produced
many of the intermediates needed for mustard gaSHrefused, however, to produce
mustard gas itself, preferring instead to manufactunly the intermediates and raw
materials®

The first German gas operation from beginningno ®ok almost four months of
preparation. In January 1915 a special chemicadlanaunit was created by the General
Staff to carry out the chlorine attack. Placedameand of the unit was Colonel Otto
Peterson, an officer from the engineering corpth@dlgh he outranked Haber, Haber’s
expertise and control over the development of tteek gave him a more visible
leadership role among the men, and Haber servdteasimary instructor of gas
technology and tactics. Otto Lummitzch, Petersanijsitant, recalled after the war that
one of the officers in his unit thought “Haber ldv€olonel Peterson, like the animal
trainer his lions.* Originally assigned 500 men, the new force wesigimted
Pionierregiment 35, and interestingly codenam@gihfektionstruppdeterson.” Other

German troops had a different nickname for themStinkpioniere® By April the force

% See “Manufacture Statistics” in General Vinetanslated report, WO 188/114, R7/G/4, The
National Archives, London-Kew, United Kingdom.

3 Johnson, “Power,” 165.

37 Otto Lummitzch, “Meine Erinnerungen an Geheimnatf@ssor Dr. Haber,” August 1955,
Abteilung Va, 5, Section B, 1ll, 1480, Archiv derax-Plank-Gesellschaft, Berlin-Dahlem, Germany,.p. 2

3 Kim ColemanA History of Chemical Warfar@New York: Palgrave Macmillan, 2005) 16.
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had grown to 1,600 soldiers and scientists as pleeadion began to take shape. Among
those involved were scientists of the highest msifenal standing, including of course
Haber and Nernst, but also the physicists Jamegkind Gustav Hertz and the chemist
Otto Hahn. All five of these men received NobekPBsi in their fields during their
lifetimes>®

The sector chosen for the operation was deternbgadhich commander
voluntarily accepted the orders to carry out thacktand the topography of the
battlefield. All army commanders were asked to atder for the mission, and only one
agreed to the task. Duke Albrecht of Wirttembeognmander of the 4th Army and the
German field commander at Ypres, accepted therasgigt. At a meeting on 25 January,
Falkenhayn ordered the Duke, as well as the Dudexsor officer, General von Deimling
of the XV Corps, to carry out the gas attak.

The environment, specifically the region’s topodmngpwas also a critical factor.
As the land is largely flat in that sector, thedah plains eliminated any chance of a
natural barrier for the German gas cloud. This &sb played a significant role in the
German invasion plans, as the flat terrain fa¢édiicthe German invasion of France. As
one geographer noted in 1917, “the topographiaifeatof western Europe. . . rendered a
swift advance on Paris impossible from the eadtcbmparatively simple from the north
over the broad pathway of the Belgian plain.” Wihiesm American President Woodrow

Wilson asked the Kaiser why the Germans had vidlB&lgian neutrality, the Kaiser

39 Olaf GroehlerPer Lautlose Tod: Einsatz und Entwicklung deutscbifigase von 1914 bis
1945(Hamburg: Rowohlt Taschenbuch Verlag GmbH, 1989),Trumpener, “Road to Ypres,” 471.

0 Deimling’s chief of staff and the Duke of Wiirtteenl’s chief of staff, Lieutenant General Emil

llse, also attended. Berthold von Deimli#gis der alten in die neue Z€Rerlin: Ullstein AG., 1930), 201.
Haber,Poisonous Cloud28-31.
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replied honestly that “Belgian neutrality had tov@ated by Germany on strategic
grounds.** While gas warfare was not conceived of at the tafhinvasion, it is
nonetheless important to point out that the enwvirental conditions favored by the
Germans in their invasion plans facilitated the ofsgas later in the war.

The German High Comman@perste Heeres-Leitungr OHL) originally
ordered 6,000 commercial gas cylinders for the apmr. The cylinders were roughly
one and a half meters tall and weighed eighty#il@grams, containing forty kilograms
of gas. The order proved to be far too ambitiossyray 1,600 large and 4,130 small
cylinders were sent to the front. Whereas Habertedha total of seven hundred tons of
chlorine, he only received one hundred fifty tadeanwhile, Haber and Peterson’s new
unit practiced releasing chlorine filled canistat&Vahn. For security reasons and, as one
German officer commented, “one could hardly affrdhave the smell of chlorine spread
out for miles and miles,” a full-scale training ogéon was not performetf.In sum, the
cloud created at Ypres would be on a scale nevierdattempted.

Over the next two months, the cylinders were buaetng dirt and sandbags
along a seven kilometer front. This was dangeromkwnot simply because the
cylinders could rupture but because the Germarheswere is such close proximity to
enemy artillery and machine gun positions. In meases the cylinders were placed only

ten to twenty meters from the enemy trenciié3n at least one occasion, enemy fire

“I Douglas Wilson Johnsofippography and Strategy in the Wafew York: Henry Holt and
Company, 1917), 25.

“2 Ulrich Trumpener, “The Road to Ypres: The Begimsiof Gas Warfare in World War [The
Journal of Modern HistoryVol. 47, 3, (September 1975): 468.

*3 Otto Lummitzch, “Meine Erinnerungen an Geheimnatf@ssor Dr. Haber,” August 1955,
Abteilung Va, 5, Section B, Ill, 1480, , p. 3, Arelder Max-Plank-Gesellschaft, Berlin-Dahlem, Genyna
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ruptured two gas cylinders, causing them to expldtie gas killed three men and
poisoned another fifty. After visiting the hospitald speaking with his troops after the
incidents, General Deimling admitted that the esgmbfoundly shook E€chwer
erschittert’) the confidence of his méf.

On April 13, German Private August Jaeger of théhzafantry Regiment, 51
Reserve Division, deserted his post, crossed etiess;, and turned himself into the
French near Langemarck. The soldier informed mesmbkthe French TADivision of
the coming poison gas attack, and even showedofirbtective mask. The commander
of the 11" Division, General Edmond Ferry, sent warning regtito British commanders.
Rather than being praised, Ferry was reprimandeddofollowing protocols, and his
account was dismissed as “nonsense.” Other clua agport by Belgian spy warning of
a potential gas attack were ignored. Miraculouig, Germans maintained the element of
surprise®®

On the morning of April 21, Falkenhayn held a magtvith the Duke at the
Front to discuss the procedure of the attack. Dymbr weather, German commanders
delayed the attack until April 22. The gas was daked to be released at 6:45 A.M.

When morning came, the Germans found the weatileurdavorable due to a lack of

4 Deimling, Aus der alten in die neue Zex02.

> For reasons unknown, in a 1932 magazine articiallieg the events at Ypres General Edmund
Ferry used Jaeger’s real name in the narrative Gdrenan government caught wind of the article, te¢a
the German deserter, and arrested him. Jaegerhacholaimed he was legitimately captured so hedcoul
return home, was given a ten year prison sent&dben the Nazis took over Germany the following year
Jaeger vanished and was “not heard from again.stWinGroomA Storm in Flanders. The Ypres Salient,
1914-1918: Tragedy and Triumph on the Western F¢Netv York: Grove Press, 2002), 100; George
CassarHell in Flanders Fields: Canadians at the SecondtiBaof YpregToronto: Dundurn Press, 2010),
93-94.
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wind. The attack was rescheduled for the latermadien®® At 4:00 P.M. local time, the
Germans began to release the gas as supportihgrafire roared overhead.

Like the landscape determining the site, againrabfigents came into play. Due
to diffusion and the warmth of the ground, the lgagan to rise. This created a massive
cloud unlike anything seen before. Both GermanAdhdd troops were terrified at the
sight. One German pioneer remembered that “thainfare all very glad to be away
from the front-line trench when the cloud is sevérd™’ Observing the attack from a
distance, British Major G.O. Chambers noted indmgy that he saw “a greenish haze
was seen . . . over the country where the battkeraging — being probably another
method of German warfaré®*The tanks emptied their deadly contents, forming a
yellow-green cloud some ten to thirty meters HigRropelled by the wind at a rate of
five to six miles per hour, the cloud slowly creystward across no man’s latfds the
cloud approached the perplexed and terrified FramchAlgerian defenders, the men’s
eyes began to water and their throats began tteti@mce enveloped by the deadly
cloud, the men reacted in a variety of ways. Scanet@ escape, while others went to the

ground in a desperate search for air. Many, howdezrame paralyzed by the gas. As the

*% ReichsarchivDer Weltkrieg: 1914 bis 1918, Die Operationen dalsrds 1915, Achter Band
(Berlin: E.S. Mittler & Sohn, 1932), 28-29.

" Edward M. SpiersChemical WarfaréHoundmills, UK: The MacMillan Press LTD, 198@g.

8 G. O. Chambers, Diary, 22 April 1915, File # 02129mperial War Museum, London United
Kingdom.

9 The color of the cloud varies among the historamalounts. For example, the Reichsarchiv's
official history of the warPer Weltkrieg,described the cloud as white-greemé weif3gelbe Wolkenwagnd
in color.Der Weltkrieg Achter Banadl0. Another early German account by Captain Ham@eyer
described it as “whitish yellow.” Geyer, “Der Gaigg,” 501.

*¥Valerie AdamsChemical Warfare, Chemical DisarmaméBtoomington: Indiana University
Press, 1990), 28.
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soldier’s lungs filled with the gas, the broncHiabes in their lungs burned and the men
began to suffocat¥.

When the cloud reached the Allied lines, the men waliose not to run inhaled
their first breaths of the toxic chlorine to niglansh effect. Those who were gassed
could only speculate as to what hit them. One soldiack Randell, wrote in a letter
home that “They had a great screen of sulfur intfod them, and it choked us..[we] died
by the score from some devilish compound in thélsh&c] which asphyxiated them”
Randell died of chlorine poisoning shortly aftetishing the lettef? British Private W.

A. Quintin recalled what it was like in the midgttbe cloud:

We caught our first whiff of it. No words of minarm ever describe my

feelings as we inhaled the first mouthful. We clahkspit, and coughed,

my lungs felt as though they were being burnt ant were going to

burst. Red hot needles were being thrust into negeVhe first impulse is

to run. . .We crouched there terrified - -- stupdfiwe lay with our noses

in the mud, fighting for breath, forgetful of tharsting shells. | felt

myself choking, | could not stand it much longewnduld have to get up

and run...Had we but known it we were doing abouttbest thing we

could have done by putting our noses to the grotardhe gas being

heavier than air, clung to the earth and hung aivothie trenches and

hollows, and we were acting as if dealing with sewk
Those who managed to escape with their lives dicescape the scene of suffering and

the screams of the other victims. In some placeggamonium broke out, particularly

among the Algerian colonial troops. Colonel Jeavidrdacq, a brigade commander of

*1 Jonathan B. TuckeWar of Nerves: Chemical Warfare from World War eQaeda(New
York: Pantheon Books, 2006), 14.

2 Randell attributed the gas incorrectly to shétistead of cylinders. Jack Randell, Letter, 28
April 1915, 5. In the papers of Major R D RussElle 88/18/1, IWM, London, UK. Randell’'s death is
noted by an unknown writer on the back of the tattea handwritten note.

>3 W. A. Quinton, Memoir, 1929, File #79/35/1, Imm@riVar Museum, London, United
Kingdom. p. 50-51.
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the 48" Algerian division watched as soldiers “...runningand like madmen, begging
for water in loud cries, spitting blood, some evelting on the ground making desperate
efforts to breathe™ Private Quinton recalled “Black in the face, thteinics and shirt
fronts torn open at the necks in their last degpdrght for breath, many of them lay
quite still while others were still wriggling andcking in the agonies of the most awful
death | had ever seefColonel G. W. G Hughes of the medical corps wthé “| shall
never forget the sights | saw by Ypres after the fyas attacks...Men lying all along the
side of the road between Poperinghe and Ypres uskd, gasping, frothing from yellow
mucus from their mouths, their faces blue and essted...| have seen no description in
any book or paper that exaggerated or even appeddnlrealization the horror, the
awfulness of these gassed cas@&’ears after the attack, General Deimling avoided
chronicling the gruesome effects of the gas oretiemy in his memoirs. He solemnly
wrote, “The effect was catastrophit. Within twenty minutes, the Germans successfully
sent two entire divisions, numbering some 10,000,nrea full, terrified retreat.

At 4:15 P.M., the German infantry carefully bedgheir advance behind the cloud
across no man’s larfd.To provide protection against the gas, the merewpads dipped

in sodium thiosulphate solution over their noses mouths>’ By the end of the evening,

> James L. McWilliams and R. James St&als! The Battle for Ypres, 19{St. Catherines:
Vanwell Publishing Limited, 1985), 48.

*® Ibid, 51.

% Modris EcksteinsRites of SprindBoston: Houghton Mifflin Company, 2000), p. 162.

*" Deimling, Aus der alten in die neue Ze03.

%8 Der Weltkrieg, Achter Band0.
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the Germans secured the villages of Langemark dkeinf. Approximately 2,000 of the
survivors were taken prisoner, the vast majoritwvbbm were the French colonial
forces. Additionally, German forces captured a &nount of equipment, including fifty-
one artillery pieces and some seventy machine Juhseemed a breakthrough was
imminent.

Yet Falkenhayn’s skepticism resulted in a failoyethe Germans to achieve a
total breakthrough. Reserve units of reinforcememtupport the initial advance were no
longer available. The reserves had been sent tBdk&ern Front by impatient generals,
who felt the troops were of better service agaimstRussians on the Austrian-Hungarian
Front instead of waiting for the weather to favayas attack® In addition, the orders for
the advancing Germans said to halt after seizinggemark and Pilkem. No new orders
were sent to the spearheading units on what tdtdothe initial objectives were met.
Additionally, the fear of poisoning their own traplso hung over the German
commanders, as they failed to bring up the necgssaerve units needed to continue the
advance.

Despite subsequent gas attacks during the nexiveeiks against Canadian and
British forces, the Germans had little to showtfaair efforts in the sector. Five more gas
discharges took place; none of which resultedbreakthrough. This was due in part to
the rapid distribution of protective gas helmetshuy Allies among their front line
troops. Immediately after the initial attack, thendon press urged women to construct

and donate cotton masks to distribute to the ueptet! troops at the front. The response

9 Der Weltkrieg, Achter Bandi1; HaberPoisonous Cloud34; TuckerWar of Nerves15.

51 Haber,Poisonous Cloud32; CharlesMaster Mind 163.
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by the British public was substantial. Over 36,p@ds were submitted in the first thirty-
six hours alone and distributed in a matter of daythe troops at the front.
Unfortunately, the pads were useless to the traopdailed to stop the gas as discovered
during subsequent gas attacks in early May 191%eier, a protective respirator would
arrive shortly and all British forces at the frdvatd one by May 26

The men did not have to wait long to put the neasks to use. One of the last
major chlorine cloud attacks of the battle occuladng the wee hours of May 24. As
British Lieutenant General Sir C.F.N. Macready datehis report after the action, the
engagement commenced at roughly 2:45 A.M., wheiGrenans released a massive gas
cloud that engulfed the town of Ypres. The cloud wascribed as whitish green, and
sufficient enough to “blot out houses and treemfreew.” Buildings were engulfed in
the toxic cloud, and respirators were worn as &klas a mile and a half from the front
lines. Traces of the gas were found as far badiawiles, and some claimed the gas
reached as many as nine miles behind the tref®¢is#8l, despite the intense
concentration of the gas, the British troops weepared. “The respirators and helmets
provided,” Macready concluded, “were adequate ptate against chlorine if they were
properly used*

Just over a month after the Ypres operation, ther@ns unleashed a massive

chlorine cloud in the east against the Russiandviéy 31, the Germans launched their

52 Haber,Poisonous Cloud45-46.
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% Ibid, p. 3, The National Archives, London-Kew, UK.

65



first cylinder chlorine gas attack on the EastemnEnear Nieborow” Like the assault in
Belgium, the gas inflicted heavy casualties onilth@repared Russians but the failure to
support the attack with infantry translated to aogible military victory for the Germans.

Haber was both disappointed and furious with dseilts. After the war Haber and
Nernst often claimed in interviews with Allied chal experts that the attack was only
an experiment\(ersuch, and dismissed the assault’'s poor implement&fi&iill, the
attack killed hundreds of Allied soldiers. While definitive estimates exist, the
casualties reported for the battle were betweentwalred (German estimates) and six
hundred twenty-five (French estimates). The Alledss claimed 5,000 killed and
15,000 wounded, although they had reason to exaggtre numbers for its propaganda
value®’

Few believed the German action at Ypres was amythut a strategic failure.
This was an almost universally held opinion amoatlsides, with few on the German
side willing to call it a success. One member ef@erman high command, Erich von
Falkenhayn, claimed it was indeed successful, agh@cknowledged the assault’s
failure to achieve the desired breakthrough. Fdikgn had surprisingly little to say
about the attack in post-war writings, and wentas@s to say “Its surprise effect was
very great. Unfortunately we were not in a positiorexploit it to the full. The necessary

reserves were not ready. The success achievedyboweas considerable. The English

% F. P. Kerschbaum, “Die technische Ausfilhrung. i&. Baskampfmittel,” in Schwart@echnik
im Weltkriege 282.
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suffered heavy losse§®*The Kaiser was perhaps the most optimistic reggrttie
operation, as afterwards he immediately promoteoer# the rank of Captain and
awarded him with the Iron Cross First CI&38Vhile the Allies did suffer heavy
casualties, the Germans failed to capitalize oretément of surprise. Now with the
Allies aware of German intentions to use such weapprecautions were immediately
taken. The Germans would not recapture the sane¢ désurprise with chemical
weapons against the enemy until 1916, when the @wesrfinally perfected their gas shell
construction techniques.

Response to the attack by the Allied soldiersaeds was filled with outrage and
disgust. In a telegram to the British ExpeditionBoyce’s commander Field Marshal Sir
John French, British Secretary of War Lord Kitchreweote that the use of asphyxiating
gas in warfare by the Germans “show to what deptirsfamy our enemies will go in
order to supplement their want of courage in facingtroops.* The Timesn London
decried that “a very barbourous form of attack hadn carefully planned by the enemy,”
and “demands have been made for reprisals in kind a bitter hatred of the Germans is
generally expressed, especially by the rank aedftlin addition, the terror instilled by

this new form of warfare resonated among troopbaih sides. Aside from the gruesome

% Erich von Falkenhay,he German General Staff and its Decisions, 191418lew York:
Dodd, Mean and Company, 1920), 94.

% For Haber's promotion, see Otto Lummitzch, “Mefrénnerungen an Geheimrat Professor Dr.
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nature of someone dying from poison gas, troopsilsameously realized that there was
no “escape” or sure-fire method of defense agaimstinew weapon. Underground
concrete bunkers will protect you from artilleryeis. Sandbags will protect you from
bullets. But none of these traditional types ofifmations can protect you from gas.

The primary anti-gas tool used during the war,ghs mask, had existed for
decades prior to the First World War. The first modgas mask and respirator systems
were developed during the mid eighteenth centurg, gy the twentieth century
numerous companies were producing masks for tHeacolachemical industries, sewer
maintenance personnel, fire brigades, and submaraves. Most of the components and
features of the successful masks produced durmgvén after 1916 had long existed
already’” Throughout the course of the war, as mask teclygyatoproved, nations
strove to develop deadlier gases that either civeumted the mask or penetrated the
neutralizing agent (which for most masks was claljco

Nevertheless, mask and respirator production duhagvar by both sides was an
extraordinarily large undertaking. For the Alli#ise British Anti-Gas Department
produced the majority of Allied respirators. Duritg war, the Department produced
some fifty million anti-gas masks of all types, alshall of which were manufactured,
assembled, and inspected by woritBue to the hazardous nature of the work, the large
respirator and mask production facilities sometimaegiired a bit of creativity in their
construction. In Britain, a shortage of manufactgracilities compelled the British to

convert one of their soccer stadiums to a masssawpsk factory. White Hart Lane in

2 bid, 16-17.

3 M. Carey Morgan, “Report on the Work of Women ianBection with the Anti-Gas
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North London, home of the Tottenham Hotspurs fobthab, became a major
manufacturing center for box respirators in Jul§@.9Sewing machines were installed
within the tunnels that ran around the perimetdahefpitch. The newly-sewn respirators
then needed to be “doped,” the process by whichmihsk is dipped in protective
chemicals that counteract the toxic gasses. Dtigetemell of the chemicals, the
stadium’s grand stand was converted into the doplagt and packing facility. The open
air seating in the bleachers made for an idealilgion system. As one might imagine,
the winter months were particularly harsh on thekecs. While not a perfect solution, a
glass roof was constructed over the stands and/dwetr pipes were run underneath the
workers to provide some shelter and warmth duriregcbld months. So successful was
the plant that a mask repair and recycling faciigs added to the grounds the following
August in 1917. By then, the grounds employed bebve 000 and 5,000 workers,
producing tens of thousands of respiraf8rEo this day, the ‘Spurs still play their home
games on the same grounds at White Hart Lane.

German gas masks evolved rapidly during 1915. Trhpls protective pads were
replaced by a more modern looking, full-facial m#skt was secured around the
forehead, cheeks, and chin. The new masks weréraotexl of rubber and used eye
pieces to protect the men’s vision. By the enchefytear, 1.8 million masks had already
been produced for military usage. Production ontyeased as the war continued. In

1916, 8.6 million were constructed, with some 40,8tasks assembled dalfy.By the

™ J. Newton Friend, “Historical Report of the MaskcFory at Tottenham,” January 1919, WO
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end of the war, the Germans were using masks wdaeered the entire head, and used a
charcoal filled drum to filter toxic materials frothe air’®

Meanwhile, the British found themselves woefulhptepared to wage chemical
warfare. The Germans dwarfed the British chemiwdilistry’s research and production
strength, and a unit that specialized in chemicafave did not even exist in the British
military. Roughly one month after the German attack'pres, the British had organized
a chemical warfare unit of their own, designatezl $ipecial Companies. Like the
German “Disinfektionstruppe,” the British unit wesmposed of a mixture of scientists
and soldiers, and was placed within the Royal Eewyis branch of the army. On May 26,
Major Charles Foulkes was appointed head of theamd immediately began planning
the retaliatory attack. The operation took roughlkge months to plan, largely under
orders from General Sir Douglas Haig, who autharite operation. Like the German
attack in the spring, the British plan was to eeamassive chlorine cloud using gas
cylinders to achieve a breakthrough.

Preparations for the attack consumed the summeths@h 1915. Numerous
obstacles had to be overcome. Foulkes requiredtortrain his new units, and the gas
itself needed to be produced. When compared tGdrenan chemical industry’s
production of war gasses, the British capabilitiese pathetic. Chlorine would be
chosen for the attack, because it was the onlygasrthe British could produce quickly
at that time. It would take some time to produaedhs, as only one company in Britain

manufactured liquid chlorine. Their factory proddgest one ton per day. Bayer, BASF,

®“Development of German Gas Defence Appliances,D&¢ember 1918, WO 142/284, pgs. 1-
2, The National Archives, London-Kew, UK.
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and the other chemical companies were producingdory tons of liquid chlorine per
day.”’

Coinciding with a planned French offensive, Arteigs chosen as the location for
the attack, specifically near the mining town obkoThe terrain at Loos was flat with no
obstacles between the lines, and with the westwards the British felt the gas would
work. The British prepared 5,500 cylinders, contagrsome one hundred fifty tons of
chlorine’® After poor weather delayed the attack for ten dagg finally gave the order
on the evening of September 24 to release thetdgaS@A.M. the following morning.

On September 25, the signal was given and the aoraed the cocks on their cylinders
while Stokes mortar men fired smoke bombs. Yetiflimders that the British used for
the operation were of poor quality and betrayedtien it counted. Some of the pipes
cracked when the gas was released, some leakeddméents prior to their set up, others
refused to open, and some of the valves even fromethe gas discharge.

Lieutenant Charles A. Ashley, member of the Spee@hpany 187 and
responsible for a dozen canisters, was shockadddtiat of the twelve cylinders he was
responsible for, only ten were released on hisagigiihe others malfunctioned, much to
the chagrin of the men who tried repeatedly toastethe broken valves. In a desperate
attempt to discharge their payload, two of the iifeed their canisters out of the ground

and advanced forward, carrying the nearly two hedghround cylinder. After dropping

" Harold Hartley, “A General Comparison of BritishdaGerman Methods of Gas Warfare,” 26
November 1919, Hartley Papers, Box 33 Al, Foldgy.&, Churchill Archives Centre, Churchill College
Cambridge, United Kingdom.

8 Martinetz,Der Gaskrieg 1914/183.
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their tanks, they took several steps back fronctresters and then tried to shoot the
tanks with small arms fire to release its contefiteir efforts were unsuccessfdl.

Yet it would be the environmental conditions thay dhat ultimately determined
the fate of the British, rather than simply fawtyuipment. The weather conditions
became erratic, and the poison cloud soon dritiedikx with the one generated from the
smoke barrage. As a result of poor equipment asadeeable weather, just over half the
expected amount of chlorine (around eighty tons) vedeased. Despite the shifting
conditions, forty minutes after the release ofdghe British infantry went over the top
and into the clou@® Suddenly, however, the wind died down in the ceanel right flank
of the attack bringing the cloud to a standstith e left flank, however, the wind
changed to a westward direction, blowing the gastime advancing British troops.

Wading through their own cloud, the advancingiBniforces made some
territorial gains. Lack of visibility, not the pressce of the cloud, compelled the Germans
to evacuate their trenches and redeploy. They did seme success, and were able to
halt the British advance composed of troops fotoegb through their own cloud. Gas
casualties among the Germans were light as onlyri€l6were reported as gas cases,
none of whom died of their chlorine inhalation. é&ftedeployment, the wary British
could not hold their gains and were forced to edthbeack to their trenches.

Despite their losses from those captured or calglthe gas, the Germans were

largely unharmed by the chlorine and slaughteredBititish troops advancing through

" Lieutenant C A Ashley, Memoir, File # 85/22/1, lenial War Museum, London, United
Kingdom.

8 Albert PalazzoSeeking Victory on the Western Front: The Britistndand Chemical Warfare
in World War I(Lincoln: University of Nebraska Press, 2000), 68.
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the cloud. The British captured eighteen gunstaoll 3,000 German prisoners, but the
attack was anything but a success. The poison dawghich the entire assault depended
upon was stagnant and quite deadly for the attacBatween 25 September and 27
September, the British counted 2,632 gas casesns#which were fatal. Combined

with those killed by conventional weapons, sucimashine guns and artillery, the

British suffered a total of 50,000 casualties dgtine operatiofi* Not surprisingly, there

is consensus among both witnesses and historiahthth Battle of Loos was a total
failure for the British. The historian Donald Riehtwrote, “in truth, the British attack at
Loos had been an unmitigated failufé.’.F. Haber, historian and the son of Fritz Haber,
simply stated “Gas had failed at Lod§.Although considered a failure, valuable lessons
were taken from the battle from both sides.

The British realized better training and equipmeilitbe necessary for future
operations to limit friendly casualties. Althougewmasks and better discipline would
emerge, men would continue to die at the handsesf bwn gas for the remainder of the
war, due to a number of circumstances, includirangles in the wind direction and
accidents. For example, fifty-seven British soldiesere killed by their own gas at the
Somme in June 1918 .The British were nevertheless undeterred from détanwarfare;

fifty-seven men were but a drop in the bucket m®of the 190,000 total British deaths

81 Robert Harris and Jeremy Paxmartigher Form of Killing: the Secret History of Ghizal
and Biological Warfar§New York: Random House, 2002), 17.

8 Donald RichterChemical Soldiers: British Gas Warfare in World Watawrence: University
Press of Kansas, 1992), 86.

8 Haber,Poisonous Clouds7.

8 Harris and Paxmamjigher Form of Killing 21.
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at the Somme during the the months of July and AtfjiThe British invested millions
into expansion of their chemical warfare prograraribg the war the British opened
thirty-three laboratories, testing 150,000 compauindsearch of viable chemical
agent® For the Germans, they now believed gas was nbajusrsatzweapon, but
rather more of a psychological one to be used aldtigconventional arms.

By the fall of 1915, the Germans began using deagdases in their canister
attacks, as chlorine was easily detected and gassks had rendered the gas almost
worthless. Fritz Haber was adamant throughout thiethaat his chemists must continue
to search for new chemicals for the war effort. th\the length of the war,” declared
Haber to a group of industrial representativesrdpa meeting in May 1918, “grows the
requirement of new gas warfare agefifs&side from chlorine, the most common gas
used was phosgene (CQLDuring the late nineteenth century, the Germgniddustry
began using phosgene for processing colorfast rateAround the turn of the century,
chemists saw potential in its toxic properties gtrelcompound emerged as an effective
pesticide®® The substance is extremely dangerous, as it ghipsix times more toxic

than chloriné? Like chlorine, it is heavier than air (approximigt3.5 times heavier),

8 Herwig, First World War 204.

8 Edmund P. Russell, ’Speaking of Annihilation’etiMobilizing for War Against Human and
Insect enemies, 1914-1945,he Journal of American History/ol. 82, No. 4 (March 1996): 1511.

87 «protokoll der Besprechung mit den Vertretern bhetustrie iber den Stand der Gaskampfstoffe
vom 15. Mai 1918,” Abteilung Va, Rep. 5, 522, pAschiv der Max-Planck-Gesellschaft, Berlin-Dahlem,
Germany. There is also a copy of this documenKiaripstoffe und Vorprodukte im I. Weltkrieg, Band |,
P71, Unternehmensarchiv der BASF, Ludwigshafenraey.

8 James A.F. Comptoiilitary Chemical and Biological Agents: ChemicalcaToxicological
Properties(Caldwell: The Telford Press, 1987), 119.

8 The median lethal dosage (Isgtof chlorine is 19,000 mg-min/m3; for phosgenest 8,200 mg-
min/m3. Ibid, 116; 122.
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making it ideal for cylinder attack8 However, phosgene is a colorless gas, making it
especially difficult to detect during the daylididurs, let alone at night. Capable of
killing virtually all organic life, to this day plsgene remains an ingredient in many
herbicides and pesticides. This lethality, alonthvis delayed physiological response
and colorless characteristics, explains why it th@smost deadly of all the war gasses. It
is estimated that eighty percent of those who dieghs during the war were victims of
phosgene inhalatiot.

Upon World War | battlefields, phosgene first appédeon a massive scale at
Champagne on October 19, 1915 where it composetbané of the total number of gas
cylinders used during a massive chlorine-phosgemelattack (roughly 125 tons of
phosgene? Larger attacks followed, including one attack cecBmber 19 that created a
phosgene cloud eight miles wide that travelled hdyigen miles into the Allied lines
before the cloud fully dissipated. Hundreds wergsgd, with a total of one hundred and
twenty men succumbing to gas poisonifitn February 1916, the French became the
first nation to use gas shells charged with phosgémen they deployed them against the
Germans at Verdutf. That summer, the British began charging chemivells with the
substance, and the new British phosgene shellsagggbéor the first time at the Battle of

the Somme. Phosgene eventually became the male ga# for the British Army, which

% Rudolf HanslianPer chemische Krie¢Berlin: E.S. Mittler & Sohn, 1927), 41.

1 Compton Military Chemical and Biological Agent419-120.

%2 Haber,Poisonous Clouds7-60.

%Groom,Storm in Flanders137-138.

% Lepick, La Grande Guerre chimiquéd.84. Based on the surviving evidence, it is unkmavhen
the French developed and manufactured the newsshelpick located, as he described it, an “enigenati

French documentfn document frangais sibyllihin the Service historique de I'armée de I'ainifgennes)
that alludes to French phosgene shell testingrinaly 1916. In any case, the whole story remaictean.

75



used it extensively during the battle. The Brittsimducted at least 110 cloud attacks
during this battle alone. German newspapers redotd attacks with scorn, often
highlighting the gas’ environmental properties agalktions. “The English and French
have fallen so desperately in love with this atnmesic weapon that they incessantly
claim its help,” the/ossische Zeitundeclared, and “The plague is steadily getting @ors
In the trenches themselves it is particularly uapént, because here it settles down and
cannot be easily dissipated by the wind. But ewaihé open country it pursues its course
and tortures human being®.Most of the attacks used a gas the British codedam
“White Star,” a mixed gas containing fifty percehiorine and fifty percent phosgeffe.
Even more terrifying for the men, however, wasdbtyed physical reaction
victims had after exposure to the gas. Soldiersdchtitat they had a taste develop in their
mouths similar to “hay” when they came in contathwt. After several hours, men
became seriously ill, and in many cases death cavifdy and suddenly. One British
report after a German phosgene attack in Decentiddy doted that twelve hours after
the initial cloud attack, a number of men died srdyg, despite showing little sign of any
chemical exposure. Of the 1,069 gas cases repdutiny the attack, 116 were fafal.
Despite phosgene’s higher toxicity, however, thelemn British and German
respirators and gas masks were effective countesunes. So long as adequate warning

was given to the men and the masks were used fpyppbosgene casualties could be

% Charles H. FoulkesGas! The Story of the Special Briga@inburgh: William Blackwood &
Sons Ltd., 1934), 126.

% Charles H. Foulkes, “Report of the Activity of tBpecial Brigade during the War,” 19
December 1918, WO 142/337, p. 1, The National Are$i London-Kew, UK.

°7«An Account of German Cloud Gas Attacks on Brititont in France,” WO 142/284, pgs. 7-8,
the National Archives, London-Kew, UK.
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kept under control. The success of the British-ga measures compelled German
chemists to develop stronger toxins, either to patethe mask itself or harm the enemy
in some other fashion. The following year in 19d#her toxins appeared, notably
trichloromethylchloroformate (also known as diphersg or Perstoff), arsenic-based
liquids, and chloropicrifi®

In sum, the gas cloud attacks of 1914-1916 leftmto be desired. As Harold
Hartley concluded in the early 1920s, “It was tleaeral opinion of all the experts...that
cloud attacks were of little value against wellcghéined troops equipped with an
efficient respirator, as adequate warning was Wgugiven both by the noise of the
discharge (all efforts to prevent this had failad}l by the appearance of the g&sYet
just as the use of chemical weapons seemed tcsbeuttited as viable, two major
technological breakthroughs were achieved whichlevbave long-lasting consequences
on Europe: the chemical shell and the developmiemustard gases.

Research continued in Germany on other chemioalsdssible use in chemical
shell, which up until this point had been unsucttésExperiments were conducted on a
variety of chemicals, including arsenic-based conmais and dimethyl sulfate, an
odorless gas with a delayed reaction period thatgat highly lethal in laboratory tests.

Although rejected for use in shells, the chemiddlldad chemists to experiment with

% |ater in the war, the United States Chemical Warfervice favored chloropicrin, capable of
producing some three million pounds of it monthiyree Edgewood Arsenal by the end of the war.
Edmund P. Russell, “Speaking of Annihilation’,”1%0

% Hartley, “Report,” p. 4.
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other sulfur-based toxins. From these tests emedgdibrdiethyl sulfide, more
commonly known during the war as mustard gas, ‘O¢elCross,” or “Lost.**

Oddly, vesicants, or blistering agents, were l&ngwn to the chemical
community. Some accounts state that the first formustard gas was discovered in
1860. In 1886, the German chemist Victor Meyet fiiscumented the blistering effect
mustard gas can have on the skinin addition, the British actually debated the idéa
introducing vesicant compounds to their chemics¢nals in 1916.

At that time, the British had set up their primahgemical testing grounds at
Porton, located in the southwestern county of Wites England. The testing facility was
under the direction of Professor Major E.H. Staylim June 1916, Starling hosted a
meeting to ascertain the possibility of Germanydpimng vesicant weapons. During the
discussion, one of Starling’s staff members, aliéogist named H.W. Dudley, shared a
fascinating story with the group. Prior to the waudley had spent time working with
Emil Fischer, the famed chemist who had opposedHsalise of chemical agents. While
working with Fisher, one of Fischer’s lab assistamés badly burned by a chemical
compound known as dichlorethyl sulfide. Fisched sdithe time that he “had never seen
such bad and slow-healing burns caused by a chkesuibatance.” After hearing the
story, Starling immediately petitioned the Trencladre Committee to investigate the
possibility of using dichlorethyl sulfide for theaww However, the Committee rejected

Starling’s request, believing that the chemical ldawot act fast enough to cause serious

190 gee Jeffrey Allan Johnson, “La mobilisation dedeherche industrielle allemande au service
de la guerre chimique,” 95.

191 Gustav RybaDer Gaskampf und die Gasschutzgerate im Weltkr@€ge/18(Teplitz-
Schénau: Montanverlag Adolf Becker, 1921), 18.
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health effects against the enemy. Furious thathieenicals were rejected, Starling
confronted the Prime Minister himself over the reattloyd George refused to go
against the Committee’s ruling, but promoted Stgrto Lieutenant Colonel as a
consolation-%

Around this same time, however, two German chemastking at the Kaiser
Wilhelm Institute and Bayer, Dr. Wilhelm Lommel abd. Georg Wilhelm Steinkopf,
were developing and testing burning agents. Thentenally developed dichlorethyl
sulfide that could be mass produced and deliveir@dhemical artillery shells.
Codenamed “Lost” by Fritz Haber (a combinationha two last names of the chemical’s
developers Lommel and Steinkopf), the Germans reswgderwent field tests and
eventually received approval for mass productiotheyGerman high command in
191719

Mustard gas was seen by Haber as a revolutionaiy, tone which had the
potential to overcome British anti-gas technolo@fger the war, Haber recalled that he
and his chemists were looking for a chemical agjeait“was a toxic body with feeble
odor and without irritant effect which would be afpe of employment with
bombardments of H.E. [high explosive] shell withatttacting the attention of the
combatants and consequently capable of acting tinorganisms before they had any

idea of making use of their mask. Dichlorethyl $udie appeared to us to fulfill these

102 Charles Lovett Evans, “An Historical Note on Must&as,” 20 November 1967, WO
142/279, The National Archives, London-Kew, UK. $ds0 Victor LefebureThe Riddle of the Rhine:
Chemical Strategy in Peace and Whlew York: The Chemical Foundation, 1927), 27.

193 Eor the origins of mustard gas’ designation, s¢ted from Lommel to Dr. Johannes Jaenicke,

18 March 1955, Abteilung Va, 5, Section B, Ill,d11478, p. 2, Archiv der Max-Planck-Gesellschaft,
Berlin-Dahlem, Germany. For the implementation kfduction, see MartinetDer Gaskrieg 1914/1,80.
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conditions.*®* Although an advocate for its use, Haber still badous reservations
about mustard gas’ deployment. Haber said aftewtrethat he advised the High
Command that they should not use it unless theg wertain the war would be won
within six months. Afterwhich, he warned, “the A& would have made enough to
swamp them > Despite Haber’s misgivings, mustard gas quicklyanee the primary
chemical agent used by the Germans by the endlaf, Ehd by the end of the war, more
mustard gas was produced than any other gas.

This was due in part to the development of theidigiled chemical shell which
German researchers had struggled to perfect fasyAa stated earlier, the older shell
often destroyed the toxic contents, and many ostedls leaked their cargo. Despite
these failings, experiments with T-shells continued into 1916 at Wahf® Yet in
early 1917, German scientists developed a spei@phthgm to separate the high
explosive and gas. This simultaneously helped abtbe shell as well as enabled the
toxin to survive. Mustard gas shell production \abs® a complicated process in
Germany because Bayer, who manufactured that hueoman mustard gas, refused to
charge the shells in the factories due to safetgems. The gas was therefore shipped
from Leverkusen to filling plants at Adlershof alater Breloh. During peak production

times, the Adlershof plant was filling over 1,000 €entimeter rounds per hadf.

194«Dichlorodiethyl Sulfide,” WO 142/284, 15, The Naral Archives, London-Kew, UK.

195 Jocelyn Thorpe, “Notes on Conversations with PBrisher,” 23 November 1924, Box 31, File
4, Part lll, Churchill Archives Centre, Churchilblige, Cambridge, United Kingdom, p. 2.

1% For example, one experiment in April 1916 involfigihg 250 fifteen centimeter T- and
Perstoff shells in a forest area. See “Kurze Notizeer die Schiessversuche am 8. April in Wahnamd
11. April in Markendorf,” 1916, 200-5.2, Bayer Hisy and Corporate Archives AG, Leverkusen,
Germany.

197 Haber,Poisonous Cloud189-190.
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Gas production in other nations also increased dtiaally. Recall that the British
chemical industry at the start of the gas war ihSLBad one operational plant that
produced seven tons of liquid chlorine per weele Germans, by comparison, could
produce forty times that amount. During the cowfsine war, however, the British
would somewhat close the production gap, but waelker achieve the production levels
of the Germans. Poison gas production in the Urkieddom skyrocketed from 860
total tons of gas in 1915, to 5,150 tons in 198500 tons in 1917, and 15,500 in the
first ten months of 191¥?

The Germans, on the other hand, were producing 2000€ tons of poison gas
for shells, plus an additional 1,000 tons of ligaidorine per month. In other words, The
Germans had an average poison gas output of 36@8@er year, roughly double
British production figure$®® Bayer alone produced on average 7,000 tons othistine
per year during the war, almost half of the averageual Allied production of all
chemicals during the wart° These figures are even more remarkable giveretttetiat
thousands of workers in the factories were volumegeor being drafted into the services.

BASF alone lost over 8,000 employees to the arredces™*

1% Harold Hartley, “Chemical Warfare,” 1919, Hartlegpers, Box 33 Al, Folder 4, Part |, p. 7,
CAC. For Comporable statistics, see also Haroldlelgr‘A General Comparison of British and German
Methods of Gas Warfare,” 26 November 1919, Harlapers, Box 33 Al, Folder 6, p. 3, CAC.

19 Harold Hartley, “A General Comparison of BritishcaGerman Methods of Gas Warfare,” 26
November 1919, Hartley Papers, Box 33 Al, Foldgr.&, CAC.

10«Report of the British Mission Appointed to Vidinemy Chemical Factories in the Occupied
Zone Engaged in the Production of Munitions of WBgbruary 1919, WO 142-244, 14. The National
Archives, London-Kew, United Kingdom.

11«pie BASF im ersten Weltkrieg, 1914-1918,” undatB$SDF PB A8.6./1, Unternehmensarchiv
der BASF, Ludwigshafen, Germany.
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In addition to mustard gas shell, “Yellow Cros$ietGermans also developed in
1917 “Blue Cross” and “Green Cross” shells. Greeos€ shells, which came in several
variants, were chemical shells charged primarilthweither phosgene or diphosgénte.
Green Cross was often fired by the Germans in coatioin with other chemical shells,
although on their own Green Cross could causefgignt casualties. While testing
hundreds of different arsenic-based compound<Gtrenans decided to begin charging
chemical shells with diphenylchlorarsine. The néwlls were dubbed “Blue Cross.” The
Blue Cross shells, however, became more famouséar nuisance than lethality. The
shell contained seventy-five percent explosivestamhty-five percent
diphenylchlorarsine. Although diphenylchlorarsiseaipowerful and highly toxic
chemical that causes respiratory failure when edhahe amount of explosives to
effectively disperse the chemical was never pegfon the testing range.

Not surprisingly, the results of Blue Cross depleyts were mixed at best. Blue
Cross was often fired with another type of sheimmally high explosive or Green Cross.
If Green Cross was selected, the target area warilteavily shelled with Blue Cross in
an effort to surprise the enemy. Immediately aftes barrage, gunners fired Green Cross
shells into the same area. In theory, the Blue £sbglls would cause the enemy to
sneeze or choke, making it difficult to impossitdékeep the respirator secured. Given
Green Cross’s high toxicity, severe poisoning atdevould be a significant possibility.
Unfortunately for the Germans, this theory neverneal out. More often than not, when

the Blue Cross shell exploded it failed to formediective cloud that could set up the

12 Eor example, “Green Cross 1” shells were a mixtirdiphosgene and chloropicrin. “List
Showing the Composition of the Various German Séedl Bomb Fillings,” WO 142/284, p. 1, The
National Archives, London-Kew, UK.

82



Green Crossoup de grace™ The explosion dispursed uneven fragments of teatag
rather than fine particles capable of penetratmgngy gas masks or forming a cloud. The
Germans fired millions of Blue Cross shells durihg war with negligible effects?

Upon successful field tests at Wahn, the Germadsshiccessfully combined the
technological advancement of gas shells with tlemsbal proficiency of mustard gas
production. The new mustard gas shells gas filgséaped on the Western Front on 12
July 1917 when the Germans fired Yellow Cross shalthe Ypres sector during the
Third Battle of Ypres. The new chemical shells wengsterious in their deployment, as
they did not explode like a regular high explossiell. The Germans used a burster
charge that would release the toxin from the siélé result was a shell that did not
explode like a regular artillery round, but insteadde a unique plopping noise. “The
shell used to burst with a PLOP,” one British Sardesaid, “that’s all you heard. The
shell burst open and liquid came out and the moritemét the air it became gaseod$”
During the engagement in Ypres that summer, then@es deployed a total of 125 tons
of mustard gas against the Alli€$.

Mustard gas was a substance unlike anything preljiaumnleashed during the
war. Chlorine, phosgene, and the other war gasesdahort period of activity until

diffusion, water solubility, and a variety of othsatural reactions render the gas

13B.C. Goss, “An Artillery Gas Attack The Journal of Industrial and Engineering Chemistry
Vol. 11, 9, (September 1919): 830.

14 summarizing his thoughts on blue cross, histofifirert Palazzo referred to the Blue Cross
shells as “one of the great gas fiascoes of thé avat in the index as “as greatest German failugeé
Albert PalazzoSeeking Victory on the Western Froh23-124; 233; HabePRoisonous Cloudl 89.

15 Nigel Steel and Peter HaRasschendaele: The Sacrificial Groufidndon: Cassell
& Co., 2000), 80.

118 Hans Giinter-Brauclter chemische Alptraum, oder gibt es einen C-WaHféeg in Europa?
(Berlin; Verlag J.H.W. Dietz Nachf., 1980), 70.
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harmless. Depending on temperature, mustard gaosin active for weeks. An oily
substance, it sticks to any surface, including weapwalls, grass, and wildlife. Its

fumes also have the ability to permeate most sesfan a World War | battlefield,
including terrain, uniforms, boots, leather glovasd trenches. This means that even the
gas mask cannot prevent casualties when men aosexpExposure was often detected
by the stench of the gas, similar to garlic, laniphmrse radish, or a strong mustard
smell (hence its common labéf}.

The name itself is also a bit of a misnomer, @siit actuality a liquid that was
dispersed as a fine mist cloud. After deploymentdol temperatures the liquid droplets
remain active until warm enough to evaporate amd gff toxic fumes. This means that
during the winter months or during the middle af thght the gas will remain almost
indefinitely active.

Unlike the chlorine based gases which attackede$giratory system, mustard
gas was a far more effective toxin because it k¢devery part of the body. Exposure to
mustard vapors causes temporary to permanent letasdimhe fumes are also enough to
destroy bronchial tubes, causing suffocation. Wasxposure to the liquid itself.
Immediate inflammation and tissue damage occuroiact to the skin, causing blisters
and severe burns. In high concentrations, expdsutee skin alone can cause death.
Absorption of the liquid into the blood stream deg$ white blood cells, which weakens

the immune system. The human body does, howeveratiy detoxify the agent (albeit

117 Joel A. VilenskyDew of Death: The Story of Lewisite, America’s \WoNar | Weapon of
Mass DestructiorfBloomington: Indiana University Press, 2005), 15.
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slowly), so long as the dosage is not enough teedeatt'® Oddly, mustard gas has no
corrosive effect on metal objects, making it hatdeidetect the substance on objects or
uniforms until it is too laté™®

To make matters worse, there is also a latent peficeveral hours before
symptoms of exposure to the fumes or liquid devellofially, the Allies were often
fooled into removing their respirators too quickd, all one could sense was a mustard-
like or garlic smell in the air. It was not unté\geral hours later that the troops began to
have trouble breathing, losing their voices, anehetheir sight. Sometimes men slept
through a deployment, only to wake up hours laber fand that they were blind and
suffering from severe burns. Common short-termot$fef mustard gas exposure are
blisters and severe burns on any area of exposegdiags of voice, and lesions appearing
on the eyes. Mustard gases are also infamousédard@rious long-term effects, such as
pneumonia, chronic bronchitis, and even lung caffCer

During the Third Battle of Ypres, the Germans inmpéated a technique that
became standard tactical doctrine with mustard ggtsiration barrages. In mid July for a
period of two weeks, the Germans methodically swedrgeveral areas in the Ypres
Salient, including trenches, roads, and even \@adpuring one shelling on the evening

of 20-21 July, the town of Armentiéres was targeldte result was some 6,400

181, S. Raper, “History of the Anti-Gas Departmer®' January 1919, WO 142-254, pgs. 13-
14, The National Archives, London-Kew, UK...
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casualties, including 675 civilia&' The intention was to contaminate the landscape to
the point of inhabitability for military gains.

Harold Clegg, a twenty-year-old rifleman with thieérpool Regiment of the 57
Division, was one of the casualties. The gas barcagight Clegg as he marched through
the town. Quick to put his mask on, Clegg thoubhat he escaped the poison and
removed the mask when the clear signal was givehthé mustard gas had clung to
uniforms and contaminated food carried by the tsods he sat and sipped a cup of tea:

Our eyes began to feel irritated...the tea was ingntal in making all
and sundry commence to vomit. After being violersiigk . . . 1 began to
scrape the accumulation of mud from my accoutreméfthile doing so |
heard several men complain about pain in their ,ey@sne even
complained of going blind. Before leaving the Hillenoticed that it had
been inhabited by civilians, but now the old coymtao lived there] were
stretched out gasping for breath, their young deerghas transfixed as if
in a trance, staring at her dead child, which wa$y several days
old...Outside this house were strewn all over thal reaseething mass of
humanity, civilians and military. Women and childrevailing and
groaning in their agony; everyone vomiting; someadleand many
unconscious. Two hard worked doctors from the R.&. and several
orderlies did what they could; drops were injeciatb the eyes of
everyone in turn, after which attention they wessged along into a
garden to await vehicles to convey them to the. iElae drops completely
dimmed my eyesight and by 11 A.M. | was totallynbll{*?

Clegg regained his sight four days later, but wdaddglagued by lung problems for
years. He

did not fully recover from his gassing until 1926.
After capturing several unexploded specimens ohthe German shells during
the battle, British scientists were quick to idgnthe mysterious substance and take

immediate steps to counter the effects. The mashoon way to counter the effects of

121 Haber,Poisonous Cloud193.

122 Clegg, Memoir, File # 88/18/1, Imperial War Musgu_ondon, United Kingdom, p. 62.
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contamination was to cover the polluted area witloredde of lime or a bleaching
powder, as it broke down the mustard gas into sglfilorides and ethylene dichloride.
Soldiers then covered the powder with earth to bloeybleach because aerial
reconnaissance or fighter planes could spot theawtuiwder and take actioft’
Bleaching powder was poured on nearly everythidggouts, ammunition, and men
used it to clean their rifles. The German high canchtook several precautions to
protect their own men from mustard gas poisonirtgofide of lime was laid down in
German trenches regularly, as well as around do@wad under dugout curtains.
Mustard gas shell depots normally had boxes ofritdf lime at the ready in the event
of an explosion or accident. Yellow Cross gunnése wore protective gloves or mittens
in case a shell cracked or leaked its cont&ts.

After four years of trench warfare and the recenityeof the United States into
the conflict, Germany realized the chance of vigcteas slipping away. In March 1918,
the Germans attempted a desperate offensive vathdpe of finally breaking through
the Allied lines. On March 21, the first day of thiéensive, forty-six German divisions
attacked the Allied lines between Arras and Le E&réChemical weapons were used
heavily in the initial bombardment. The salvo onN2arch 1918 that broke the British
front at St. Quentin opened up at 4:40 A.M. anteldgontinuously for five hours.
Herbert Sulzbach, a German artillery officer, wrintdis diary on March 21 that “with a

crash our barrage begins from thousands and thdssmust be tens of thousands, of

123 Haber,Poisonous Cloud?01.

124«Development of German Gas Defence Appliances,D&Zember 1918, WO 142/284, pgs. 5-
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gun barrels and mortars, a barrage that soundgtesworld were coming to an end. For
the first hour, we only strafe the enemy with altge shrapnel, Green Cross and Blue
Cross.*? During the barrage 6,608 guns fired 3,200,000 dsunver 1,000,000 of
which were gas shelfé” German troops poured across no man’s land, takimgtunned
Allies by surprise. By April 1918, each German dign carried between twelve and
fourteen tons of chemical shells, ready to be demlat a moment’s noticé®

In support, the German chemical companies contibm@anufacture war gasses
on a large scale throughout the remainder of the Bayer, BASF, Hochst, Meister
Lucius & Bruning, and other smaller firms produckxrens of different varieties of
gasses and intermediates for poison gas produc¢titaling several hundred tons per
month. For example, Bayer hired an additional 1 »0€kers during the war, with a total
workforce exceeding 10,000 people. Roughly 9,50€kess, chemists, and other
personnel reported to the Leverkusen works; antiaddi 1,000 workers were stationed
at their pharmaceutical works at Elberfeld. An &iddal plant, created for explosives and
shell production, was constructed at Dormagen aadyztion began in the summer of
1917% The following are production figures from Bayeoré during the war for four

major gasses:

126 Herbert Sulzbachwith the German Guns: Four Years on the Westermt=A914-1918
(London: Leo Cooper Ltd., 1973), 150.
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Table 1. Production of Poison Gases at Bayer diiiogd War |

Gas Average Tons/Month Total Production (Tons)
Chlorine 641 14,047
Diphosgene 395 7,952
Chloropicrin 277 2,671
Mustard Gas 642 6,709

Compared to Britain, France, and the United Stases group, during the war Bayer
alone produced almost double the amount of mugfasdhe three powers manufactured
combined (3,400 tons to 6,709 torfs).

In addition, research and development of new chainsieells continued. During
the late summer of 1918, the Germans developeavaype of Yellow Cross shell,
dubbed “Yellow Lorraine Cross” or “Yellow Double &s.” The shell contained the
same mustard gas material as a standard YellonsGrtal, but the shell itself was
different. Rather than a bursting charge, the stweitained a heavy explosive charge.
The shell’'s design was such that the explosiomdiddestroy the chemical contents, but
rather dispersed it in an upward direction. Thias,&Germans developed a shell that had
the best of both worlds: a shell that could crélatedamage of high explosives, but also
the persistent toxic effects of Yellow Crdss.

Such investment and effort in chemical weaponsligigts three features of

German military thought during the war. First, vee shat chemical weapons had become
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a significant part of German strategic and tacfidahning by 1918. Second, that the
German high command had successfully integratech&@ey’s industrial-chemical
potential towards the war effort. Lastly, the sfgraint production levels and continued
research demonstrate a seemingly unwavering faithlty the German high command
that poison gas could significantly contribute W@m’tual victory in the war.

This faith was demonstrated in the astounding velamichemical shells
deployed in the German spring offensive of 191&imythe five major German attacks
between March and July 1918, the ratio of gas shelhigh explosive shells fired by the
Germans was four point five (4.5) to one (1) fourter battery attacks, and one to one
for all other operations. The number and varietgledlls were used not to just kill the
enemy, but prevent the Allies from using areashefliattlefield. Gas attacks could be
used to “prepare the enemy front for assault andreghe flanks.” Later, at the Battle of
Amiens, the Allies refined this tactic into combih@octrine, using lethal phosgene gas to
protect the flanks while simultaneously pushinggatirough the center in between the
clouds. Only through contamination of the battlefieith mustard gas did the Germans
prevent a breakthroudfi?

The only cases where high explosive shells outnuedbgas rounds during the
Spring Offensive, however, occurred on days wheeenteather was unfavorable to
chemical ordinanc& As a result, Allied gas casualties skyrocketedrduthe offensive.
Although thousands were poisoned by direct comatt mustard gas liquid, post-war

analysis by Allied chemical experts concluded thatmajority of these casualties were

132 Rolf-Dieter Milller, “Total War as a Result of Nateapons?,” 104-105.
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caused by mustard gas vapors from the landscapeAlmand wrote in 1941 that “the
proportion of casualties cased by vapour emanétorg previously shelled areas was
large.” Others agreed. “The majority of mustard gasualties in the last war were due,”
H. McCrombie wrote, “to men being exposed to vapaising from the H [mustard gas]
on the ground***

In pursuit of the retreating Germans, Allied gasllstrews adopted similar
saturation barrage tactics. French gunners begdlnghtargets behind German lines in
an effort to seal up escape routes. Sulzbach comeplan his diary in July 1918 that “A
recent, and disagreeable development is the Frtenclency to fire Yellow Cross gas
shells into the rear ared® Despite the heavy barrage and initial German sses the
Allies successfully rallied at the Second Battleélef Marne and launched a massive
counteroffensive in July.

Indeed, Haber’s concerns about the Allies somedayunustard gas against his
side proved warranted. The Allies deployed thousargounds of the agent during the
Allied counteroffensive. There was little the Gema&ould do to counteract the
onslaught. Haber knew the potential problem musgasicould bring if the Allies were
to successfully turn it against him, but he newemfid a solution. During a meeting in
May 1918 with members of Germany’s chemical andtanyl leadership, Haber
emphatically stressed on more than one occasiomghertance of mustard gas

preparation and finding solutions to its toxicidaber stated that based on experiences in

134 See the letter exchange entitled, “For the Infdimneof the Chairmen of Sub-Committees.
(Informal Conference)” Box 35, Folder 19, pgs.1Churchill Archives Centre, Churchill College,
Cambridge, United Kingdom.
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the field it was “imperative to find an absolutétypeccable destructive agent for
mustard gas” in the event of enemy shelfiffigThere appears to be no evidence that an
efficient-enough neutralizing agent was ever digted. Indeed, the Germans chose to
use a plague to which there was no antidote.

Allied aircraft also launched air raids on Germaerical facilities, hoping to
destroy and disrupt chemical and explosives praolucAt the BASF facilities in the
Ludwigshafen area, Allied air raids began in Ma}3.9By the end of the summer of
1918, the Allies continued to launch sorties agasthemical and explosive factories in
Ludwigshafen and Oppau. According to one Germaartepir attacks took place on
September 20, October 21 and 23, and even Noveh@hdn18, just one day before the
declaration of the armistice. During the entire v#atotal of thirteen direct air attacks
occurred against the BASF facilities, with theraid siren being used sixty times. A total
of 484 bombs were dropped by Allied aircraft. Tktaeks killed six and wounded
sixteen BASF personnél’

Ultimately, the Allied counteroffensive’s succesasadue in part to the favorable
environmental conditions that favored the Alliesidg the months of June and July. In
June, the winds were unusually erratic, often bhgwn an easterly direction that favored
Allied gas attacks and neutralized German ones.r€mart stated that a German gas
shell barrage on June 10 inflicted more friendlguzdties than enemy losses due to the

blowback from these shifting wind patterns. Compbng problems for the Germans,

186« es dringend notwendig ist, ein absolut endfreies Vernichtungsmittel fiir Lost zu

finden . ..” See “Protokoll der Besprechung mih d&ertretern der Industrie Uber den Stand der
Gaskampfstoffe vom 15. Mai 1918,” Abteilung Va, RBp522, p. 7; 10, Archiv der Max-Planck-
Gesellschaft, Berlin-Dahlem, Germany.
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the following month of July saw constant, heavysawhich neutralized German gas
attacks and defensive mustard gas bombardmentdjrenthe Allies to more rapidly
push forward. Thanks in no small part to meteonalalgactors, the successful Allied
offensive ended any chance of a German triutipiihe war came to an end that
November, and the victorious Allies were left txidie the immediate fate of Germany’s
chemical weapon future.

It can be said with certainty, however, that Gammctions largely determined
the course of the gas war. The initial use of lefages, the introduction of chlorine,
phosgene, mustards, and a variety of other gasesimteoduced by the German side. In
that sense, much of the gas war is marked by Geadaancements, followed by Allied
counters. Victor Lefebure, a senior chemical exdaring the war, reflected in 1921
when he wrote, “Who held the initiative throughthg war in offensive chemical
warfare? It was Germany. Chlorine failed and gdaegto phosgene. This was
countered, and followed by mustard gas, anothem@eithrust beneath our armour, and
never really countered*®® Despite their initial, overwhelming superioritytivrespect
to chemical warfare, the Germans never achievebrigekthrough or victory through
chemistry their military leaders envisioned at émel of 1914.

The story of chemical warfare, however, has anatlte besides the effect on
human beings. Poison gas changed more than natvans, and people. The
circumstances to use chemical warfare, as welasittimate choice to deploy chemical

ordinance, hinged almost exclusively on the ba#léfenvironment. And of course the

138 Robert DeC. Ward, “Weather Controls Over the Rightluring the Summer 1918The
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weapon’s potency rested entirely on environmermtales such as terrain and weather
conditions. Beyond the influence of weapons on msnehemical warfare changed the
European landscapes, and created environmentaquoasces that were never imagined
by the belligerents during the Great War. In thetmbapter, | will examine the

destructive relationship between this style of stdal war and the natural world.
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CHAPTER 3

SILENT CASUALTY

Then that Gas attack at Loos and Hulloch
When the wind turned and blew it down South.
We carried down large numbers of wounded
Foaming blood and green froth from the mouth.

- Sergeant Major Thomas Davies™iéish Division*

When the Germans introduced large scale chemiitzalka, fundamental
assumptions about warfare changed. Now it wasusbtihe enemy which could kill, but
the environment itself. The ground soldiers cluttteefor survival during machine gun
strafing or artillery bombardments, the water atiltel for hygiene and hydration, and the
dugouts where men spent their precious hours aslespall now potential hazards.
Even the air they breathed became a potential Killee battlefield, therefore, was more
than simply ground where the belligerents fouglhte Dattlefield was the environment
itself.

It is this fact that made life at the front bothwarprecedented and terrifying
experience. The constant fear of gas, coupled théldevastation it wreaked on all life at
the front, pushed many men to the brink of psyciickl collapse and others beyond it.
Soldiers on both sides constantly complained abaving to wear their gas masks

almost all the time. “An instrument of torture, etBritish signaler Dudley Menaud-

! Thomas Davies, “Memories of Some Incidents in rifg IArranged in Verse,” File# 06/120/1,
Imperial War Museum, London, United Kingdom.
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Lissenburg wrote of his mask in 1946riedrich Lehmann, a German infantryman,
described the mask he had been carrying for theaesyas inbequemen Ballast
(uncomfortable dead weight).” Interestingly, histatle changed after a gas assault; he
soon understood both its value and its deficien@esing the attack, Lehmann groped
his way half-blind through the trench, finding éry difficult to breathe, wanting to tear
it off his face. He couldn’t seek shelter from trezardous air. The dugouts were
especially dangerous, Lehmann recalled, becaudeetger-than-air gas sank and
collected in their shelters. He warned his collesgoot to touch the gas, as the grey
vapors collected into various funnels and slotso Tays later, ten of the men suddenly
discovered they had trouble breathing, and sooeldped skin burns. “The cause was
easy to find,” Lehmann wrote. One man claimed hedmaply lain in the grass, coming
in contact with the toxin. Though the gas is nedentified, the symptoms and the
delayed responses point to mustard gas as thaetc@lprangered Lehmann concluded
that he hoped his men learned a lesson for thegfutwpefully they would not be as
careless when dealing with the new realities of enoavarfare’

The human toll and the price of war can not beutated solely by personal
stories or casualty reports. The changes to theamaent and how humans adjusted to
these alterations is the focus of this chapter. \Wilas the environmental price of
chemical warfare during the war? What were therenvnental effects, including those

on non-human species and the ecosystems of Wdateope, from the research,
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development, and deployment of these gasses? Hblwdnans react to this new
environment brought about by industrialized war?afée use of chemical weapons was
a form of what I call “total environmental warfarghere the use of weapons capable of
killing all life were chosen and used, at the e)ggeaf soldiers, civilians, and their
surroundings. The choices were made primarily dube natural conditions the
belligerents faced, including the chemical progsrtof the weapons developed, as well as
the meteorological and topographical charactessifdcEurope.

When compared to conventional weaponry, chemicalpais are unique in
terms of their relationship to the environment.|Bsl or artillery rounds can be aimed,
fired, and forgotten with a reasonable assuraraieahice the bullet or explosive shell
leaves the barrel, it cannot come back to harmseitsler. Poison gas and chemical shells,
however, can come back to harm the sender. Theygage and blanket terrain, and are
shaped by the contours of the environment. Whdeldier in a dugout may be protected
from shrapnel and bullets, gas can still enterteheebnd trenches. As Fritz Haber pointed
out in a lecture to German officers at the ReichsviMinistry in 1920, “The advantage
of gas munitions especially thrives in trench waefaecause gas weapons penetrate
behind every earthwork and every hole, where flying splinters cannot find entry.In
addition, unlike the moving bullet or exploding oh@, gas’s ability to harm the enemy
does not disappear after a few seconds. It caidabburs, weeks, or even years. In sum,
it is the environment of World War | that providgds its greatest asset and greatest
burden.

After the first German attack at Ypres in 191% #ilies knew very little about

what had hit them. Officers at the battle were kuecidentify the fact that the Germans

* Fritz Haber Fiinf Vortrage aus den Jahren 1920-198rlin: Julius Springer, 1924), 37.
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had used poison gas, but specific information \&akihg. Allied officials did not
identify the gas immediately, let alone proper mabiireatments or countermeasures that
should be employed. The two primary sources ofrmédion which answered these
guestions were the biological changes endured dsetivho made contact with the cloud,
and observations made regarding the environmehgadges in the trenches. This
information was then used to educate soldiers daggithe effects of gas for future
attacks.

For example, changes in animal behavior and disatdm of the land or
materials were sure signs of gas. Soldiers cowddtify the gas type not just by smell,
but by the gas’ effects on metallic objects. Faraple, within fifteen minutes of
exposure to chlorine, anything made of brass, alumi steel, silver, copper or other
metals would corrode and turn a shade of greerro€ion can even cause weapons to
rust or artillery pieces to permanently jam.

Even after their first chlorine attack against Aliges, German officers at the
front appear to have been ignorant of the effexigilss had on equipment or metals. Only
after the British sent gas towards the German®as lin September 1915 did German
military commanders surprisingly notice the chandesafter action report from the
German Fourth Army stated on September 27 that félh@wving new experience has
been gained. At 1500 meters from the enemy trenitieeartillery was in great danger
from gas. Breech-blocks became unusable, and iimpassible to give orders>”
According to the German Sixth Army War Diary, “Tteemation of rust on the metal

parts of the weapons, which had not been obsentieerto, made the guns and machine

® Charles H. Foulkeszas! The Story of the Special Briga@linburgh: William Blackwood &
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guns useless®’Subsequently, field commanders stressed the aurd&aning of
weapons and oiling metallic equipment. Ammunitiomsvio be kept in boxes, and each
round was to be inspected after an attack for anssof corrosion. Buttons, wrist
watches, and weaponry would be checked for comaasim discoloratiof.

These changes provided immediate information tediveho were directly
involved in the attack and its aftermath. Perh&psfirst member of the Entente to
identify the gas was a Canadian Sanitary Corpsefiivho noticed men who fell under
the gas attack on April 22 had tarnished greerohattWith a background in chemistry,
he was able to identify the gas and countermeaswessimplemented. In the event of a
future gas attack, the men were ordered to urimé&bea cloth or handkerchief and hold it
against their mouths and noses. The ammonia iarthe would neutralize at least some
of the gaé

British chemists also noticed the corrosive effeBrefessor H. B. Parker, a
chemist at the Imperial College in London, was s$erirance to investigate the German
gas attack. Soon after his arrival, Parker spokle aviCanadian gas victim on his death
bed in a field hospital on April 29. Parker wratehiis diary that the soldier spoke of
“how the cloud of gas came. . . and how the Camacdliae was one of them, had stuck it
out. He was very bad, poor chap, before he hadhfed, but the doctor said it would do

him no harm to talk. He said his buttons wereathished, and | cut them off to analyze
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the deposit? Parker had suspected chlorine from the starthisubutton analysis
contributed to his conclusion that it was chlonmigch killed the young man and his
comrades.

Other soldiers testified to the gas’ corrosiverabteristics. One soldier wrote
after a German chlorine attack in December 1916“fee gas was so strong that it
turned all our buttons olive green, stopped oustwsatches and turned the rats out of
their holes by the scores. The gas soon passedoddrwas very relieved to get my

helmet off."°

German soldiers noticed these changes, and wareded in diaries and
memoirs. One German officer wrote after a Frenchajtack that, “Many men were
dead. The gas had been so intense that the battomy uniform and the ring on my
finger had turned black’*

Yet far more striking than the gas’ effect on @aoent was its effect on the
natural and organic environment. On living tissuegh as humans, insects or other
animals, the war gasses had a variety of effecithilthe bodies of individual species,
such as humans, different parts of the body reatifeztently to different chemicals.

Such is the case with cloud gases such as chloripposgene. As choking
agents, chlorine and phosgene attack primarilydbpiratory system, and cause little to
no skin irritation. When inhaled, the gas’ atontitisture reacts to the hydrogen bonds in

the hydrocarbon compounds that compose lung tiFheeinvading chlorine atoms

displace the oxygen and carbon in the tissue streictausing it to break apart. Phlegm

° H. B. Parker, Diary, 29 April 1915, WO 142/281 gTRational Archives, London-Kew, UK.
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forms around affected areas, as dead tissue amddiglowly fill the lungs. This causes
the victim to choke. Severe coughing can ruptuplleaies in the lungs, causing
bleeding inside the lung’s air sacks (alvedfi)ln humans and other species, such as
horses or dogs, chlorine strips the lining of thenchial tubes and lungs. The damage to
lungs by chlorine is both permanent and accumwdativ

Phosgene, or carbonyl chloride, is easily prepfmad chlorine and carbon
dioxide under pressure. Like chlorine, the gas arily affects the respiratory system,
but can also cause mild eye irritation. When inthapdhosgene attacks lung capillaries
and penetrates the blood stream. This causesrige ta fill with fluid over time, giving
the gas a latent lethality trait not seen in cllerilt was thus commonplace for a
phosgene victim to never know they were gassed itimtas too late. Even worse is the
fact that the gas is permanent and does not ntdetioxify within the body. In other
words, one large dose can Kkill, or several seemihgfmless exposures over a long
period of time can also cause respiratory fail@pending on the exposure, death can
occur a full twenty-four hours after first exposufests during the war proved that the
gas kills almost all organic life, including mammahsects, reptiles, and even broad leaf
plants and tree¥’

Left to the belligerents’ mercy, as early as Ap@IL5 Western European

landscapes were annihilated by the new chemicgbarea Generally speaking, cloud

2 For a detailed description of the chemical andsjiiiggical effects of choking agents, see Eric
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gases, such as chlorine and phosgene had an imtmeadédevastating effect on the
environment. However, the poisonous effect of the gould largely disappear within a
matter of hours. Gases deployed by chemical shesdfsecially mustard gas, had the
opposite effect: their deployment had little imneagdienvironmental effect, but would
prove harmful for a much greater period of timeisiort of inverted phenomenon was
due to the chemical properties of the substancgsheenmethods of deployment.

In terms of cloud attacks by chlorine and phosg#reescale of the cylinder
attacks were enough to create clouds which killelifathey encountered. The massive
German phosgene attack on December 19, 1915 kiffedtotal of almost eight square
miles of vegetation, including all grass, treeanpé and crop¥. In a British after action
report from a cloud attack on April 30, 1916, faaeple, the officer noted that “the
grass and crops over which the gas-stream passdoelea bleached and more or less
destroyed. . . It is reported that several cowsmgsl and a considerable number of rats
were killed.™ In June 1916, the British created a mixed chlogineé phosgene cloud
during their offensive at the Somme. The cloudatmg a seventeen mile front, and
drifted twelve miles into the German lines. Althbufe vast majority of German troops
were protected by their masks, the cloud killedsally everything in its path. Plants,
rodents, insects, and birds were wiped out. Tregtsall of their leaves, creating a barren,
lifeless landscape. German troops noticed the enniental devastation, and recorded it
in their reports or diaries. For example, a cagtunember of the 2Bavarian Reserve

Regiment at the battle reported that “Vegetatios tMarnt up to a depth of eight
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kilometers” into their lines. A member of th& Bavarian Reserve Division observed that
“All rats and mice were killed and the birds drogpkead from the trees. . .Stables had to
be evacuated and the horses becamé&’ifberman newspapers also reported the scene.
In August 1916 a reporter for tik@ankfurter Zeitungdescribed the carnage at the
Somme:
All the pets in the trenches suffer from gas attadlihe guinea pigs are the
first to scent the gas, and the cats also compliaonce. Many dead mice
and rats are found in the trenches after gas attaOkvis are greatly
excited. Behind the front, fowls and ducks are gaidbecome restless a
guarter of an hour before the gas cloud approadiedithe gas kills ants
and caterpillars, beetles and butterflies. | foandedgehog and an adder
both killed by gas. The only birds that seem iredight to gas are the
sparrows™®
In some cases, the destruction to the vegetatioa gaay the location of
the attackers. By 1918, the British began usingsmagyas cloud attacks called
“beam” attacks, which involved loading railroad <arith gas cylinders, hauling
them by train and deploying the cylinders electtaly from the cars themselves.
This type of attack had many advantages, includimgmizing the number of
personnel near the gas and cutting down on thegprat setting up the attack at
the front. The train could also move safely awathwie empty containers,
leaving seemingly no trace of the source of the lyatsally, the Germans had no
idea where the gas from these sorts of attackscoming from. Eventually,
however, they figured out that by observing andtiomgthe dead vegetation after

an attack, they could determine its source. As Iebafoulkes wrote, “the

Germans appear to have been considerably puzzkedasv and where the

1 Foulkes Gas!, 132.
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clouds originated, as they attempted to solve thblpm by means of observation
balloons and low-flying aircraft. Accurate indiaats were, of course, available a
few days later from air photographs, as the patliseoclouds could be easily
traced from the bleached vegetation? .”

Not only were environmental effects noted in tleddfj but also in laboratories
across Europe. Animal testing was commonplacelarktories working for both sides.
In some cases, the experiments were designedttalteady existing toxins. Other tests
were conducted to test the viability of a new ga®ascertain if a type of chemical
could work as a weapon.

To ascertain the physiological effects of experitaktoxins, chemists and
military scientists on both sides also conductech@rous tests on humans. In Germany,
cats and mice were the first species chosen. Tineads\were placed in containers,
ranging in size from one to forty cubic meters.drasimilar experiments were carried
out on rabbits, dogs, and monkeys. The resultsexd experiments had a direct
influence in determining the chemicals used dutiregwar. For example, German
chemists believed that hydrocyanic acid could elder a new type of chemical shell.
A prototype shell was constructed and fired oroakflof sheep on a testing range. The
sheep were unharmed, and the Germans considersetaheiseless for battlefield
deployment. Later in 1916 at the Battle of the S@nthe Allies poisoned German troops

with hydrocyanic acid attack. Startled at this depment, the Germans revisited the gas,

ran more tests, but ultimately decided to rejeetdbmpound as ineffective.

19 (i
Ibid, 295.
2 See subsection “Hydrocyanic Acid” in “lll. Method$ Testing Gases and the Results
Obtained,” WO 142/284, pgs. 19-20, The Nationaltwres, London-Kew, UK.
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Nevertheless, the initial animal tests compelled@grmans to examine other chemical
agents.

British scientists conducted similar experimentshweld tests conducted at their
facility at Porton under the direction of Profesbtajor E. H. Starling. An entire
breeding farm was established in 1917 to breed asispecifically for testing war
gasses. Animals such as horses, cats, dogs, momgaats, sheep, and guinea pigs were
placed in simulated trench environments, completie f@nces and sandbags, and
exposed to chemical cloudsindividual testing was also conducted by bothGeatral
Powers and the Entente, including the applicatfdexans through injections or sprays.
For example, one experiment by the German sciddtigEmil Impends at Elberfeld
looked at the lethal effects of a variety of gagsesats. After gassing cats with small
amounts of Chlorine, Phosgene, K-Stoff, diphosgand,dimethyl, tables were drawn up
showing the lethal dosage given and the time i foo the animal to expiré
In other cases, animals were cut open to exposmsiy gases or other toxins. Other
times, mustard gas would be applied to open wouRas.incisions would then be
stitched up and observations were made on thetsffec

Scientists conducting these experiments obtainstiaraounts of new
information regarding the effects of poison ageespecially mustard gas. One of the

most bizarre discoveries was the lethality of the githout showing any lesions or

2L For example, at Porton British scientists placegsq cats, and rats in a simulated trench and
exposed them to gas in August 1917. The effects wemrorded and plotted on a map of the trench. See
“Papers Concerning Gas Trials Conducted at the Rerygineers Experimental Station, Porton, First
World War,” Misc 225, Iltem 3227, Imperial War MuseuLondon, UK.

2 Emil Impens “Giftigkeit verschiedenes Reizstoffé3 October 1915, 201-5.2, Bayer.

% Harris and PaxtorHigher Form of Killing 42.
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bronchial damage before death. Goats and rabbitexample, rarely exhibited any
throat damage when exposed to gas, while only ywive percent of cats and monkeys
succumbed without any respiratory damage. In amditbcientists learned of the
“accumulated” effect of mustard gas, as repeatsediggs on the same animal with small
amounts of gas showed a stark decrease in the Eswiality. As one British scientist
named Barcroft wrote in one medical report, “loig general experience that those who
are frequently experimenting with H.S. [mustard]gasl so being exposed to small
repeated doses of vapour develop a degree of denalaise and tiredness of body and
mind which seems to be quite incompatible with Hrewise healthy mode of life
without any considerable stre<g.”

German scientists performed thousands of expersrierg number of locations.
These experiments were largely done at the tetdmilities at Breloh and Wahn, as well
as the Kaiser Wilhelm Institute’s Pharmacologiédé&ctro- and Physical Chemistry
Institutes in Berlin. Tests ranged from the induatidosing of an animal, to gassing large
groups of creatures. The quantities of gas usedvalsed greatly. Initial tests with
mustard gas consisted of doses measuring in thigrarhs. But by November 1916, the
KW! were ordering Yellow Cross by the hundredsasfs®®

From an economic perspective, the price of suchtifiess can add up fast. Based
on contracts with the War Ministry, by the end 81T Bayer was selling Yellow Cross

at around three to four marks per kilogram. Thisiméhat the starting cost for a single

24 3. Barcroft, “Observations indicating that thaSHis Poisonous apart from its action on the Skin
and Respiratory Apparatus,” Box 40, Churchill Argks Centre, Churchill College, Cambridge, United
Kingdom.

% |n preparation for a single “large experimer@rossversuch@sa Dr. Kerschbaum at the KWI

inquired about an order for around “6-800 kg ofsLd Letter from Dr. Kerschbaum to the manage et
Farbenfabriken vorm. Friedr. Bayer & Co., 11 Novemb916, 201-6.3, Vol. 1, pt. 4, Bayer.
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experiment using 800 kilograms of mustard gas weakt around 3,000 Marks, or the
equivalent of a dozen chemical factory employeeiges for an entire ye&t This does
not include numerous other expenses, including poaver, animals, and equipment.
While the cost may pale in comparison to other aggares, it becomes dubious when
one considers that by the fall of 1917, Germanydlezhdy accumulated tens of billions
in war debt and mass hunger had already set in gth@majority of the German
civilian population. Soup kitchens in Hamburg alseeved some 6,000,000 meals in
April 19172" Yet the war, including the experimentation anddoiion of chemical
weapons, came first.

One of these large experiments took place duriagtimmer of 1917, when
scientists simulated a mustard gas bombardmentuiipie targets. On a large field at
Posen, scientists reconstructed an Allied posdiweh placed one thousand (!) cats and
dogs along the target firing area. After the ansvad been secured, the scientists fired
five hundred 7.5 cm mustard gas shells at theiposill of the animals were affected —
some instantaneously, others suffered due to expaster the shelling had long since
ceased. Thrilled with the results of the experimentJuly 12 the German High
Command authorized the use of saturation mustaélyalling for the first time on

humans®

% See memo from Fritz Haber to Farbenfabriken vdiriedr. Bayer & Co., 5 October 1917, 201-
6.3, Vol. 1, pt. 4, Bayer. For wage indexes, segaR€&hickering/mperial Germany and the Great War,
1914-1918Cambridge: Cambridge University Press, 1998), T0® wage index for a male chemical
industry worker in 1918 was 252. By Feb 1918, ttieegpof Lost had dropped to M 2.75 per kilogram; by
April 1918 it was just two marks per kilogram. SéeAuftrag,” 27 February 1918, 201-009, Bayer; “7.
Auftrag,” 16 November 1918, 201-009, Bayer.

%" Chickering,Imperial Germany141.

2 \Wachtel,Chemical Warfare106-107.
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Such large quantities of gas and numbers of anitaatdy to the seriousness and
thoroughness of German scientists with respe@dting and utilization of chemical
weapons. There was no limit to the number of arsrttadt could be sacrificed upon the
altar of “science,” let alone the altar of ultimatetory in the war. Yet it was not just
non-human species who suffered from these chemxgariments.

Human experimentation was also common among betis#rmans and the
British chemical services. In Britain, tests weagried out on volunteers (called
“observers” by the scientists at Porton) who waiidply see how much the subject
could take of a given chemical. In some casesstibgects (usually employees who
already worked at Porton in other capacities) aidwolunteer but were ordered into the
testing chambers. As one report noted, “cooks,rbede and clerks were frequently
pressed into service for experiments.” Even thédsgranking officials in Britain’s
Chemical Warfare Service, including Professor CelMuilliam Watson, head of the
Allies central chemistry lab in France, and Coldadt. Harrison, head of the British
Chemical Warfare Committee, died as a result dfesglerimentatiori’

At the front, British commanders would intentioyatixpose their men to small
amounts of mustard gas for training purposes. Wais done through the construction
and use of special training “shelters.” Insideghelter, mustard gas would be
intentionally spilled on the ground and soldieraudobe brought into the shelter “so that

officers and N.C.O.’s [non-commissioned officerstiaf possible other ranks, may be

2 Harris and PaxtorHigher Form of Killing 41.
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given practical experience in recognizing ground dagouts contaminated with Yellow
Cross shells®

In a post-war questionnaire to Allied military lead, a German official declared
that any experiments on humans were not “employestertain the effects of the
poisons, but simply to test the nature and streafjthe effects of irritants” and when “. .
. testing substances injurious to the skin, theegrgents on men were only used to check
those made upon animal§’Such claims are, at best, misleading regardingetting
conducted on humans by the German chemists. Gesamamtists conducted experiments
on people because the effects are often differattthose on animals. Dr. Curt Wachtel,
founder of the Pharmacological Section of the Kaéhelm Institute and conductor of
hundreds of experiments on animals stated aftew#rehat “The sensitivity to poisons
among animals is not uniform and it differs fromattbf man.” As to the use of humans
as test subjects, who often were the chemists thlgess Wachtel declared that “almost
every chemist in the field was willing to serve fatherland by voluntary participation in
these experiments?For example, one experiment involved some forpetsalists,” a
banal term for the men who exposed themselvesismp@asses in testing chambers. A
typical experiment involved multiple people entgranlaboratory chamber. The test
subjects wore different types of gas masks to coenfbeeir effectiveness against a toxin.
To serve as a control, one unlucky man wore nceptimn. Observations were made and

recorded. For health reasons, specialists weregadged once per day. While it is

%9 Harold Hartley, memo regarding yellow cross casembnd gas discipline, 10 May 1918, RG 9
l1I-C-3, 4187, 3, 10, Library and Archives of Cama®ttawa, Ontario, Canada.

31 «Chemical Questionnaire,” 5 July 1921, HartleyoBis, Box 31, Folder 10, 3-4, Churchill
Archives Centre, Churchill College, Cambridge, Ulke question responses were signed by a Miller.

32 Wachtel,Chemical Warfare101-102.
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uncertain what long-term effects these test subjexperienced, at least one subject died
directly due to a phosgene test. When testing wasidered complete and if the gas was
deemed effective, the experiments would move frioenldb to outdoor field trials with
animals®®

British scientists also held human trials involvpgs. For example, an
experiment by a British chemist C. L. Reed in Oeto®18 attempted to accurately
determine the effects of mustard gas on humanghwiad still not been determined. The
experiment involved two test subjects: one idegdifas “P.B.,” the other being the author
of the report himself. Both men entered a 10,0@0-8Bize gas chamber wearing their
khaki uniforms without the blouses. A fan then bleto the chamber a mixture of
mustard gas and absolute alcohol. The men therdvaitd reported any feelings or
bodily effects. The dosage varied, as well as exygosme. During the first experiment,
the men were exposed to just .0012 milligrams per. Within eight minutes, the men
began to feel nasal irritatiofi.

However, long after the author left the gas chamb@mnplaining of only heavy
eyelids and a husky voice, the author began t@ssifnificant heath effects. Six hours
after their initial exposure, the subjects devetbfsevere conjunctival irritation with
photophobia and belpharospasm, which increaseevierisy until, at the end of 12 hours,
it was impossible to see anything.” While his sighentually returned, the pain was so

extreme that the author could not sleep for thidurs. Over the next few weeks, wheals

33 “Methods of Testing Gases and the Results Obtdivg® 142-284, 10-12, The National
Archives, London-Kew, UK.

3 C.I. Reed, “Report #308: The Minimum ConcentratdéMustard Gas Effective on Man
(Preliminary Report),” 26 October 1918, WO 142-15The National Archives, London-Kew, UK.
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came and went on his legs and thighs, and moret&rngeffects included suffering from
hypersensitivity to light between five and six wegénd the conjunctival infection still
had not cleared up after a moniiBased on his self-experimentation and experimgntin
on others, the author drew up a table, showin@theunt of dosage, number of subjects,

length of time exposed, followed by the physicétets. Below is a sampling of his

findings:
Table 2. Summary of Human Poison Gas Testing Redult
Dosage (mgm/l) # of Length of Effects
Subjects Time

Slight but distinct conjunctival

.0001 2 50 minutes
injection
Two subjects developed

.0005 8 30 minutes
conjunctivitis, marked skin burn
Very severe conjunctivitis,

.001 1 45 minutes photophobia, skin burns, mucosal
exfoliation in naso-pharynx

The Americans also experimented on humans. Onerbitest held at the American

University Experiment Station in Washington, DC wehto “determine if negroes, as a

% The conjunctiva is the clear membrane which riesketween your eyelid and eyeball that
produces a mucus that lubricates the eye. Phobigli®suffering from acute light sensitivity.
Blepharospasm is a condition where the eyelidslimtary remain closed. C.I. Reed, “Report #308: The
Minimum Concentration of Mustard Gas Effective oamMPreliminary Report),” 26 October 1918, WO
142-15, 2, The National Archives, London-Kew, UK.

% C.I. Reed, “Report #308: The Minimum ConcentratdémMustard Gas Effective on Man
(Preliminary Report),” 26 October 1918, WO 142-45The National Archives, London-Kew, UK.
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class, are much more resistant than white men.”dbisage was much higher than
Reed’s test, and the mustard gas was applied itedihe skin. An entire company of
eighty-five black soldiers had a one percent apdiat one (.1) percent solution applied
to their forearms. The results were then comparddsts previously carried out on white
units. The two prior experiments were held at timeefican University and Edgewood
Arsenal. The first at American University tested 3den; the second, at Edgewood,
tested 1,282! The experiment concluded that seveigtyt percent of the African-
American subjects were “resistant” to the gass hever explicitly defined in the report
what “resistant” actually meant. Rather, the scstmisimply observed the patients’ arms
for any kind of visible traum.

Both in Berlin and at the front, German gas spistsaran gas warfare schools,
exposing men to chemical warfare agents as paheaftraining. In Berlin, thousands of
German officers were ordered to the KWI for cherwearfare training. Every ten days,
400 officers would attend the gas warfare schoollyifour German professors (who
were also reserve army officers). There were fourges at the school: a course for
company commander and junior officers, a coursetiif officers and those above the
rank ofHauptmann(Captain), for gas officers, and for gas non-cossmined officers.

In other words, the course you took was catereddaluties and rank of the student.

Until 1917, courses were also held at the Bayslitias in Leverkuseri®

37E. K. Marshall, Jr., “Individual Variation in Sustibility to Mustard Gas V (The Susceptibility
of Negroes),” 31 October 1918, WO 142-15, 4, Thédwal Archives, London-Kew, UK.

% Harold Hartley, “Report on German Chemical Warf@rganization and Policy, 1914-1918,”
WO 33/1072, p. 28, The National Archives, LondonaKé&nited Kingdom.
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Figure 1. Artist’s Rendition of a Gas Cylinder Chsege at Wahn (circa 19F8)

% An artist’s rendition of an early gas cylinderaliarge at the Wahn testing range as part of an
officer training course, late 1915 or early 1916tibk the personnel on the left casually takingeaatnd
chatting, wearing no gas protection. The artisartiemade a point to show the cloud’s effects, cletep
with macabre, poisoned trees. The author wish#saiak Jeffrey Allan Johnson for originally bringitfys
image to my attention. Lommel Papers, “Die Tatigkleir Farbenfabriken vorm. Friedr. Bayer & Co. auf
dem Gebiete des ‘Gasschutzes’ wahrend des Weldgje§931, Bild 24, Seite 33, 329-504, Bayer Higtor
and Corporate Archives AG, Leverkusen, Germany.
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The officers would learn about a variety of topiogJuding meteorology, chemical
agents, and anti-gas equipment. The men were exosmore than one occasion to
deadly gasses. Fritz Nagel, a lieutenant in thel $2ak Battery, recalled in his memoirs
the times he was forced to be exposed to poisodwasg the gas warfare course:

To prove the effectiveness of our latest gas masttei we were led into

a room containing a lethal dose of phosgene gas.eained inside for a

few minutes without ill effect. The course endedhwa field exercise

showing how a gas attack should be mounted. Inrordeto contaminate

our uniforms, overalls were issued and we had ttk waough a cloud

coming toward u&’

The result of both human and animal researchdechpressive anti-gas
technologies. Reliable gas masks were availableotim sides by 1916. As for non-
human species, both Britain and Germany designégaotduced reliable masks and
respirators to protect their natural allies. AttBor by July 1915 Professor Colonel
Watson was conducting experiments with chlorineagasnew respirators for horsts.
Horses served a number of functions at the froctuding reconnaissance, transport, and
communications. As a result, horses were ofteretathwith chemical barrages, as to
impair the movement of troops and supplies. This ameffective strategy, and the

slaughter of the enemy’s horses could translatetarigible military gains. For example,

on April 8 and April 9 1917, British batteries dleel German positions at Monchy-le-

“0 Fritz Nagel Fritz: The World War | Memoirs of a German LieutahéHuntington: Blue Acorn
Press, 1995), 97-98.

1 Diary entry, 9 July 1915, Lt. Col. V.M. Ferguss®ile PP/MCR/111, Imperial War Museum,
London, United Kingdom.
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Preux with high concentrations of mustard gas,ifgr¢heir withdraw. The British killed
forty transport horses the first night, and anosighty the following night?

The British first unveiled their horse respiratorli916. It consisted of a
flannelette bag impregnated with detoxifying cheatscAs horses breathe solely through
their noses, the apparatus fit snuggly above thetmavith a protective piece of canvas
inside the mouth to prevent the animal from chewingugh the device. The masks were
not perfect, as the horses found them uncomforiatdietheir work efficiency and speed
was reduced while they wore the respirator. Haoi@edrs and chemists worked together
to train the animals to become accustomed to theheadgear, and the Germans clearly
held a firm belief in the importance of horses #mwar. For example, the German
chemical specialist Dr. Rudolf Hanslian wrote aftex war that defense systems and
procedures for horses was critical. “Horse trainingas defense,” Hanslian declared, “is
of quite essential importancerg¢sentlicher Bedeutuhy*® As the chemicals evolved
from choking gases like chlorine to vesicant agékésmustard gas, other types of
protective gear were designed and constructedaptdd the changes. Leg and hoof
coverings were also developed and produced togirbtgses from mustard gas
contamination. Yet if the horse came into contaith wustard gas, the entire animal had

to be thoroughly washed, as well as the saddleaagdther equipment that was in

“*2“Report on the effects produced by Gas Shellshemight of April 8/9 on the Third Army
Front,” April 1917, Hartley Papers, Box 33 Al, Feld3A, Churchill Archives Centre, Churchill College
Cambridge, UK.

3 Rudolf HanslianPer chemische Krieg303.
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contact with the animdf* So successful was the design that the Britishywred and
used 700,000 units during the wWar.

The Germans also constructed horse respiratore.thé British system, the
German version fit around the nostrils of the hpseeured by a leather and metal
harness. The membranes which line a horse’s eyessuéficient to protect them from
tear and other early war gasses. Therefore, masy designs, including those of the
British, French, and Germans, left the eyes unptete Other masks, such as the Russian
“Lawinowitsch” and “Gontarew” models, were desigriecover the entire face of the
animal, including the eyes. They therefore boreelesemblance to those devices worn
by their human comrades. The Germans producedditiarent sizes of masks to
accommodate different size horé&3he respirator itself was impregnated with
potassium carbonate and hexantihe.

Both sides developed respirators not only for hgrbat also dogs and carrier
pigeons. Dogs became a common feature at the Bernting a variety of functions,
including messengers, mascots, guard duty, and saemeh and rescue operations for
wounded, buried, or missing soldiers. The Germapgar to have developed the first
dog mask. The unit covered the entire head of tig @nd at first glance seems to have

been more comfortable to wear that their human tespart. This is because the areas

4 See subsection 40, entitled “Protection of AnithadsDefence Against Gas,” WO 142-270,
The National Archives, London-Kew, UK.

*SH. S. Raper, “History of the Anti-Gas Departme®’ January 1919, WO 142-254, pp.7; 12,
The National Archives, London-Kew, UK.

“6 Rudolf HanslianPer chemische Krigg204-205.

" B. Mouat Jones, “German Horse Respirator,” 21 At1d918, Box 44. Churchill Archives
Centre, Cambridge, United Kingdom.
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around the ears and neck were lined with rabbitSuch a luxury was presumably to
limit potential irritation for the dog. The dog wldunstinctually try to pull the mask off,
not knowing that the outside air would be deadlye Tinit strapped securely around the
neck with two straps and buckles, which could hestdd to fit different sizes of
canines. The unit also had a loop sewn to the strapcommodate a chain or le&8h.
Allied chemists also designed and built masks tigsd These devices seem to
copy the German design in many ways. For examipéeAmerican mask also used a fur-
lined covering, except mole fur was used insteaglbbit. Also like the German version,
the mask was secured around the dog’s neck, cavdraentire head and ears. The
mask’s construction consisted of eight layers oftgleach soaked in a protective
solution. The oval-shaped eye pieces were madelloiase acetate, and were large
enough to accommodate several different specidsgs. The lenses were either taped or
sewn on; no metal was used around the eyepiects. tAsting, allied chemical experts
concluded that, when worn properly, the dog féleliresistance to breathing, and the
animals sense of sight and smell seemed to rertraimgs However, the dogs did require
some training and time to adjust to the new deviééérst, the dogs would try to pull
the masks off with their front paws, but over tithe dogs became used to the

accessory?’

“8 J.A. Carpenter, “German Dog Respirator,” August®18, Box 44, Churchill Archives Centre,
Cambridge, United Kingdom.

*9 Clinton D. Abraham, “Gas Mask for Dogs,” 9 Novemh®18, WO 142-115, 5, The National
Archives, London-Kew, United Kingdom.
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Figure 2. Example of Gas Mask for a Dbg

By the spring 1916, both sides were already usioteptive respirator boxes that
afforded adequate protection for homing pigeons Gfithe oldest forms of battlefield
communication, due to their speed and range diitfiiggeons were used by the ancient
Romans, Greeks, and Egyptians by the military tweleorders or correspondence.
Their usage continued through the millennia; Jullagsar first reported the conquest of
Gaul to the Rome via carrier pigeon, and one ofxhke of Wellington’s birds was the
first to deliver news of Napoleon’s defeat at Wiatein 1815 to England’s shores.
Depending on weather conditions, pigeons are cepzlilying at astonishing speeds,
anywhere between 880 to 2,000 yards per minuteawitinge of several hundred mifés.

Even with electric telecommunications, pigeonsunal abilities made them ideal

0 An example of the American gas mask for dogs. ¢éatie large eye pieces and the circular ear
pockets designed to accommodate the different shafpgogs’ ears. 1918, WO 142-115, 5, The National
Archives, London-Kew, United Kingdom.

* Hugh S. Gladston&irds and the Wa(Strand, UK: Skeffington & Son, Ltd., 1919), 3.
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messengers across the front during the Great Whaty ¢ould fly above poison gas
clouds, mines, barbed wire, and any other man-robd&uction. Their speed made them
almost impossible to hit by gunfire. Pigeons wéeréfore a valuable asset to both sides,
and though capable of flying over toxic clouds, livels nevertheless needed protection
from enemy gas.

Both sides constructed devices to protect themramessengers. The Germans
appear to have been the first to recognize theaarylimportance of pigeons during the
war, and launched an all out war on France andiialg pigeon populations. In
November 1914, the Germans issued decrees to lentlgs their occupation in France
“forbidding civilians from keeping live pigeons afiy breed > Tens of thousands of the
birds were slaughtered. Clearly, the massacrei®ptuticular species was to achieve a
military objective: to hinder or deprive the eneofythe ability to communicate. To
further protect their pigeon service advantagerdfte first gas attack the following year
the Germans developed the first pigeon gas defgysdem in 1915.

The German pigeon baskets were primitive but affeciWooden protective
containers were designed and experiments were ctedlwith gas-tight pigeon boxes at
Bayer testing facilities. The boxes were smallliuiky, could hold multiple birds, and
could be carried using a sling. On one side obitre an attachment module was

installed to accommodate a standard gas maskditarder>® The British also

52 bid, 7.

>3 “Development of German Gas Defence Appliances,DéZember 1918, WO 142/284, p. 6,
The National Archives, London-Kew, United Kingdom.
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constructed similar baskets and boxes for thedtshialthough the British did not begin

using pigeons on the Western Front until March 1416

Figure 3. Gas Protection Basket for Pigetns

The German army seemed seriously dedicated ta#@edf protecting their

animal allies, as photographs taken with pigeoreb@nd horse respirators include

** One after action report from a German gas attattkeaend of April 1916 noted that “Baskets
were covered by respirators and birds were notttk” See “Notes on Gas Attacks by Enemy on First
Army Front on 2 and 28 April, 1916,” 8 May 1916, RG 9 11I-C-3, 4115, File Folder 15, p. 2. LAC;
GladstoneBirds and the War5.

*5 Notice the Iron Cross First and Second Class erstitdier’s tunic, probably the most
recognizable military decorations in Germany at time. The soldier is also wearing the Prussiakesp
helmet, thePickelhaube Although issued to troops in the field in 191k helmet’s attention-getting spike
made them less than ideal headwear for those itréheh looking to avoid an enemy sniper’s eye. The
helmets eventually disappeared at the front andrheceremonial, replaced with a stronger, more
inconspicuous steel helmet in 1916. “Figur 124.g6hsatzkasten fur Brieftrauben,” undated, Abteilizg
5, Section B, I, File 518, Archiv der Max-Plancksg#schaft, Berlin-Dahlem, Germany.
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officers or highly-decorated personnel. This peghiapicates the photos were to be also
used for propaganda or publication purposes.

The Allies also constructed protection systemscéorier pigeons. If no boxes
were available, British troops were ordered to $ymnelease all the pigeons in the event
of an attack to save them, as they could fly alibegoisonous clouds. In addition to
protective boxes the French experimented, with reosiéccess, with an oil-cloth bag
inside a canvas covering designed to hold theitsBfrUltimately to protect the carrier
pigeons, the British manufactured some 2,000 ptiveepigeon basket covers.

As we have seen with anti-gas technologies fanmats, by 1917 it had long
become clear that poison gas could be used tartthing the enemy could use to their
advantage. It had also become accepted practibethysides to target trails, roads, and
fields where horses and dogs often traveled. Wiuleon gas largely was designed to
incapacitate or kill human enemies, both the Gesaand the Allies developed poison
gasses to specifically target non-human speciethéopurpose of military gain or to
reduce casualties among their troops. In that sehsenical warfare is unique when
compared to standard ordinance. It can and wasrmousstilored to kill some species,
while others remained unaffected.

Of all non-human species, insects have receivedntbst attention. While many
people think of rats when one thinks of pests afftbnt, insects wreaked considerable

havoc among trench inhabitants, especially lice@hdr disease-spreading organisms.

* Taken from a translation of a report by a Dr. Ben“Compte-Rendu d’une Experiences de
Protection des Pigeons,” dated 11 March 1918. Beatéction of Pigeons,” 17 April 1918, WO 142-172,
The National Archives, London-Kew, United Kingdom.

*"H. S. Raper, “History of the Anti-Gas Departme®(’ January 1919, WO 142-254, p. 12, The
National Archives, London-Kew, United Kingdom.
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Over the past three decades, scholars such adH]éterkins and Edmund D. Russell
have noted the motivations and advancements ickst, many of which originated in
the same chemical labs as those which were devgja@biemical agents for the enemy.
As the historian Edmund P. Russell argued, “Infits¢ half of the twentieth century, the
science and technology of pest control sometimearhe the science and technology of
war, and vice versa®

Indeed, as the reader has already seen with ph@sggesn many of the toxins
chosen were long known to possess properties whate them ideal herb- or pesticides.
French chemists experimented with hydrogen cyachdeged shells at the Somme,
because for decades farmers used the same comfmexigrminate insects in their
orchards and buildingS.The Americans followed the trend of experimentivith
pesticides and applying it to battlefield applioas by adopting arsenic based toxins.
Some discoveries were purely by accident. For e¥@ndpring the war explosives
manufacturers discovered that one of the byprodhetg produced was PDB
(paradichlorobenzene), a chemical which entomolsdgger converted into an
insecticide®® Arsenics were the most commonly used poison in daae pesticides, and
American farmers were forced to cope with arseestipide shortages due to their

extensive usage at the fréft.

8 Edmund P. Russell, “Speaking of Annihilation’etiMobilizing for War Against Human and
Insect Enemies, 1914-1945he Journal of American History/ol. 82, No. 4 (March 1996): 1508.

*Ibid, 1511.
%9 Russell, “Speaking of Annihilation’,” 1508.

®L Edmund P. RusseMyar and Nature: Fighting Humans and Insects witte@itals from World
War | to Silent SpringCambridge: Cambridge University Press, 2001), 42.
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During the war, Germany recognized the importarfa@ootrolling pests on both
the home and battle front. On the home front, ofipalar concern were mill moths, pests
which fed on grains and infested flour mills acr@smany. Prior to the war, these
insects caused considerable damage by eatinggmiks and even damaging
equipment, causing mill owners significant monetasges. On average the moths
inflicted some 1,000,000 Marks in damage annudllymake matters worse, during the
war smaller mills closed down and merged with ath&his was done for a variety of
reasons, either intentionally or when the millesbumteered or were drafted for military
service. The centralization of the mills contrilmite the infestation of even greater size
stocks. Unfortunately, all known methods of pesttan were ineffective: sorting by
hand or with machines, introducing natural mothdpters like wasps into the mills, and
a variety of chemical products failed to solveitifestation problem&

At the front, insect and rodent populations werdhmnrise. Several different
species of rodents and insects wrecked havoc itréhehes, especially rats and lice.
Rats fed on everything from exposed rations to fespAt times growing to the size of
cats, the unwelcome rodents in the trench struokitadss much fear as a bullet or artillery
shell. One soldier recalled that “life in the dutpowould not have been so bad had it not
been for the fearful rodent§*The rats were a constant problem, and often mived

packs. Attacks on humans by rats were common, @déess used anything as a weapon,

62 Margit Szollési-Janzesritz Haber 1868-1934: eine Biographf®lunich: C.H. Beck, 1998),
374-375; Margit Szollozi-Janze, “Pesticides and We Case of Fritz HaberZuropean Reviewol. 9,
Issue 1, (2001): 98-100.

%3 Gustav EbelshauseFhe Passage: A Tragedy of the First World \{antington: Griffin
Books, 1984), 63.
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including rifle butts, clubs, and sharpened entinamg tools or shovels. One soldier wrote
in January 1916:

Lights out. Now the rats and the lice are mastéthehouse. You can

hear the rats nibbling, running, jumping, rushirani plank to plank,

emitting their little squeals behind the dugoutsragated metal. . .And

then it’s the lice and fleas that begin to devoerfn

Bed bugs, flies, mites, beetles, fleas, nits, laxedwere ubiquitous pests on the
western front. Lice were especially problematiceliaid eggs not just on the scalps of
the men, but inside garment seams and other rf3@xse German soldier recalled lice
infestation when he wrote,

.. .It was impossible to get rid of them. Many wé#ne sleepless nights

caused by these parasites, feeding and suckingdbd of their victims.

When hostilities seemed suspended for a while ghessly but just as

tenaciously another war was constantly being wégerkath the surface

between man and all sorts of animals. . .Since na@ninvaded their

territory the animals were rebelling, waging a candus battle against the

intruders®

Capable of spreading diseases such as typhussideti chemical communities
experimented and modified war gases in an effafintbeffective pesticides for both
agriculture and military purposes. Although littleuld be done chemically to kill rats,
insects could be killed with chemicals with seenyriitle risk to humans. German
health and chemical experts already recognizegdkential problem lice posed to the

soldiers at the front. In 1912, a French militahygician named Nicolle had proven lice

embedded in clothing could transmit typK{i®©uring the war, Nicolle’s findings would

% Modris EksteinsRites of Spring150.
® Ibid, 149.
% Gustav EbelshauseFhe Passages4.

7 wilhelm His,A German Doctor at the Front (Die Front der Arz{#)ashington DC: National
Service Publishing Company, 1933), 35.
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be proven many times over, as lice were never filgicated from the trenches.
Soldiers encountered them in the folds of shidiacs, suspenders, identification tags,
and pocket books. Even the wounded were not sphecaigony of infestation, as surgical
dressings were also a common habitat for the pgasasi

Nevertheless, as early as the fall of 1914 the @armilitary, medical, and
chemical communities searched for delousing age®sughly two-hundred delousing
agents were produced and tested in Germany durengar, many of them available
over the counter for public purchase. By Decemi9d4]1 delousing chemicals had
become hot sellers among Christmas shoppers. éff@mn to boost sales, many of the
chemical agents went by humorous names. One Gemadital officer declared that
remedies “such as ‘louse-death’ and ‘Nich-o-lojyagdun on Santa Claus’ true name]
were favorite Christmas presents in 1914.” Dedpiédr popularity, the officer
concluded, “all were useless” against the legidrige.

German entomologists traveled to both fronts tadocehresearch on lice, many of
whom worked closely with the Kaiser Wilhelm InstguThe chief of the medical
department within the Reich War Ministry, Surgecen&ral FeldsanitatschefDr. Otto
von Schjerning sent Professor Albrecht Hase, a-kredivn entomologist to the Eastern
Front to study lice. Hase conducted research apdrements, monitoring lice
reproduction, habitation, and locomotion habits.diszovered that lice can survive in
trench boards and loose solil, can crawl severam@er hour, and can move under
walls and doors to find pré¥.In addition, as the lice problem initially was w&pread

on the Eastern Front, German rhetoric often indudeial overtones, as many declared

% His, A German Doctor at the Fron87.
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the problem of pests in the east as a result eiSénd Jewish peoples in the East
spreading the pests.

Only a bath or shower could clear the body, whdedteam and Lysol treatments
could clear lice from clothing and footwear. Delmgsstations $anierungsanstaltgn
were set up at the front and at major railway asni&/ith their patience expired
regarding lice infestation, the men enthusiastdalbk advantage of the new amenities.
Furthermore, the Reich War Ministry passed regoetito prevent the spread of the
vermin to the home front. Delousing was mandatoryafl men going on furlough. The
new anti-lice stations were hailed by the men, sotys grew out of the procedure:

With confidence go in this house,
‘Tis life for man, but death for lou<8.

The delousing measures taken by the German militarg expensive, both in
manpower and in financial expenditure. The showadrsmicals, medical treatments and
research costs added up. During the war, the MeQiggartment of the War Ministry
spent approximately 250 Million Marks combatincelizlone’* Ultimately, it was
recognized that an organization was needed to cotinégest problem. Coincidently at
that time, entomologists and German chemical compamere already forming
relationships with the hopes of solving Germanygstgproblems. The primary
entomologists association was eutsche Gesellschaft fir Angewandte Entomologie
(German Association for Applied Entomology), fouddsy Karl Escherich in May 1913.

The group advocated the gassing of entire millk Witdrocyanic acid to clean infested

8 574llosi-Janzesritz Haber,375.
" His, A German Doctor at the Fron86.

1 s76llBsi-JanzeFritz Haber,377.
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mills. To this end, during the war Escherich fornaedalliance with th®eutsche Gold-
und Silberscheideanstdlbbreviated “Degussa”) a chemical firm based enkfurt that
mass produced hydrocyanic acid for gold refinfagviding equipment and chemicals
free of charge, entomologists under Escherich begperiments.

Given the health and food situation in Germany airtthe Front by 1917, the
Reich Health OfficeGesundheitsaptvere adamant that the new techniques be brought
into action as soon as possible. In a letter touSsg on March 30 of that year, the Reich
Gesundheitsamt declared, “. . . in Germany no rore should be lost to take up the
fight against vermin by means of fumigation throtnyidrocyanic acid vapors®The
government did not have to wait long; the first mgassing of a mill took place at
Wirzburg in April 1917. Also by then, the entomakitg efforts had already caught the
German military’s attention. Two more tests usingafiernate method of gassing with
the same chemical were also carried out in EImhadhMaisdorf (Herz) the following
month’?

By 1916, Fritz Haber had also recognized the ingra¢ of pest control, and
throughout the year he held meetings with entomsile@nd zoologists, notably
Professor Albrecht Hase. Hase had volunteered thebkaison between the War
Ministry and the German Association for Applied &nblogy. Realizing that gas
research would be necessary after the war, Haloeth@nother leaders formed a new

organization designed to continue poison gas reldar civilian applications, even

2 See letter from the Reich Gesundheitsamt to BrofRosh of Degussa, 30 March 1917, BArch
R 86/5246, Das Bundesarchiv, Berlin-Lichterfelder@any.

3 See copy of Dr. Walter Rasch, “80 Jahre Mehlnmo#@ Jahre Mehlmottenbekampfung: Ein

geschichtlicher Rickblick,” 1956, Abteiling Va, Rép 545, p. 5, Archiv der Max-Planck-Gesellschaft,
Berlin-Dahlem, Germany.
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though their agents could very well be used foitary purposes. On February 15, 1917,
Haber, the Entomology Association, Reich governnodiintes such as the
Reichswirtschaftsamt, and representatives fronGienan chemical industry formed the
Technischen Ausschul} fir Schadlingsbekampthegrechnical Committee for Pest
Control, abbreviated TascA)On April 12, 1917, Haber was placed in chargéhefriew
committee. Escherich was not pleased with Habersstipn and activites, but as
Széllézi-Janze pointed out, “under the conditiohwar, he was forced to cooperatg.”
The institute included a variety of scientists amelddical personnel, including
veterinarians, entomologists, chemists, and phashogists. Using Escherich’s
hydrocyanic acid ideas, Tasch oversaw the conversithe delousing stations from
water to the acid to delouse trains and unifornearis of experts under Tasch’s
direction traveled from mill to mill clearing outfestationsas well as military
instillations for the army and warships for the @an navy.° While not discrediting the
importance of the entomologist side of the operatitaber believed the military should
handle the gassing operations, and as such hategcroany of the experts from his old
Gas Pioneers. Tasch even used the chemical trasemgr at Breloh to practice their
disinfecting techniques with hydrocyanic aéidVith their expertise at the front against

humans, the technology and application requiredavaatural shift and the men needed

" See letter from Haber to the State SecretaryeRichswirtschaftsamt, 16 February 1918,
BArch R 3602/2172, Bundesarchiv, Berlin-Lichterieldsermany.

® 3z6ll6zi-Janze, “Pesticides and War,” 103.

6 See for example Dr. Gagezow, “Bericht iiber diedBgasung von zwei Torpedobooten der
VIIl.Torpedobootsflottille in Kiel, Kaiserswerft al. Marz 1918,” 1918, BArch R 86/5246,
Bundesarchiv, Berlin-Lichterfelde, Germany

" See letter from Tasch to the Kaiserliches Geslitsdrat, 5 September 1917, BArch R 86/52486,

Bundesarchiv, Berlin-Lichterfelde, Germany.
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but a miniscule amount of training. By July 191@s¢h had cleared 438,095 cubic
meters of space in cities across Germany, inclubinagkfurt, Berlin, Wiesbaden,
Duisburg, Bochum, and Kiéf In a letter to the State Secretary of the Inteff@sch
proudly declared that with a variety of differeppés of vermin, the use of fumigation
with hydrocyanic acid had been to that point “veffective” (sehr erfolgreich’® By the
end of the war, the teams had purged over 150,ra8lsvell as several military structures
and hospital§® By the end of March 1919, Tasch had cleared sq@2300 cubic
meters of mill space in Germafy.

Part of Tasch’s success was due to the chemicallkdge Haber acquired
directly from the war. For example, during a megtih Tasch leaders on July 9, 1917,
Haber endorsed the use of hydrocyanic acid by adohg the question of the dangers of
hydrocyanic acid in the mills. Haber compared ttiects of hydrogen cyanide gas on the
troops and foods at the front to those quantitigbeé mills, and stated that there was no

detriment 6hne Nachte)l®

8«Seijt Bestehen des Tasch bis zum 9. Juli 191 %kliesslich erfolgte Durchgasungen,” 9 July
1917, BArch R 3602/2172, Das Bundesarchiv, Beriithterfelde, Germany.

9| etter from Tasch to the Staatssekretaer desin8eNovember 1917, BArch R 86/5246,
Bundesarchiv, Berlin-Lichterfelde, Germany.

80 sz6ll6zi-Janze, “Pesticides and War,” 100-104. Ifaber’s attitudes regarding the roles of the
military and entomology with respect to the fumiggtoperations, see “Niederschrift der Verhandlunge
in der Sitzung des Technischen Ausschusses flirdBogabekampfung am 9. Juli 1917 in den Raumen des
Kriegsministeriums,” 9 July 1917, Abteilung I, IA971, p. 6, Archiv der Max-Plank-Gesellschaft, IBer
Dahlem, Germany. There is also a copy of this d@ntrin BArch R 3602/2172 and R 86/5246, Das
Bundesarchiv, Berlin-Lichterfelde, Germany.

8 Albrecht Hase, “Die Bedeutung von Prof. F. HalerR@rderer der angewandten Zoologie;
besonders der Entomologie,” no date, Abteiling Rlap. 5, Section B, I, File 547, p. 7, Archiv deriva
Planck-Gesellschaft, Berlin-Dahlem, Germany.

82 «Niederschrift der Verhandlungen in der Sitzung dechnischen Ausschusses fiir

Schadlingsbekéampfung am 9. Juli 1917 in den RauwtesrKriegsministeriums,” 9 July 1917, Abteilung I,
IA, 1971, p. 4, Archiv der Max-Plank-Gesellsch&ferlin-Dahlem, Germany.
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Lines which once separated institutions, technelwgand equipment for pest
control and chemical warfare continued to blur. kigrefforts and subsequent success,
Haber was rewarded with a new title by the Germauwe&ment by the end of the war:
the Reich Commissioner for Pest ContiRe{chskommissar fur
Schadlingsbekampfupd’® The Reich and the KWI also sponsored experimeiitstie
Kaiserlich Biologische Anstalt fir Land- und Forggenschaft that tested hydrocyanic
acid concentrations on different species of pestisc@coons, tests similar in nature to
those done on cats and rabbits with chemical weagesigned against humdfidt is
clear that Haber took great interest in this new bf work that blended chemistry,
entomology, and military cultures. Haber perhapst bemmarized his attitude about this
topic in a letter to the President of the Kaiseth&im Society for the Advancement of
Science, Adolf von Harnack. After emphasizing tinportance of pest control and the
work of Haber’'s Kaiser Wilhelm Institute for phyaland electrochemistry with the
entomological and biological areas, Haber decl#énedvork to be “perhaps the most
promising area of development that began in the"®ar

The search for pesticides also led to the developaienew gases to be used on
human targets. Indeed, the metaphor of humans lkdied by poison gas like
exterminators killing vermin was contemplated by@an minds during the chemical

war, even if the idea was repulsive. General oiXkeArmy Corps Berthold von

8 Letter from Albrecht Hase to the Generalverwaltdeg Max-Plank-Gesellschaft, 11 September
1956, Abteilung Va, Rep. 5, Section B, |, 541, pAfdchiv der Max-Planck-Gesellschaft, Berlin-Dahlem
Germany.

8 See “Anlage 2" and “Anlage 3”, no date, Abteilund¢A, 1971, file pages 70-76, Archiv der
Max-Plank-Gesellschaft, Berlin-Dahlem, Germany.

8 Letter from Fritz Haber to Adolf von Harnack, 18@ember 1917, Abteilung 1, IA, 1971, p. 9,
Archiv der Max-Plank-Gesellschaft, Berlin-Dahlengr@any.
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Deimling, who oversaw the entire German gas opmrati the Ypres sector in 1915,
stated after the war in his memoirs that “I mushagdthat the dutyAufgabé that
enemies should be poisoned like rats, to me inlgrma&nt against the grain. . .” Yet
these misgivings did not stop the general from kathing that through the use of poison
gas at Ypres, victory could be achieved. “For suigh aims,” Deimling wrote, “all must
keep silent their inner concerriarieren Bedenkari® In that sense, the killing of
humans with chemicals could be seen as a compavpbtation to killing vermin, but
the image was not repulsive enough to warrant tbkilpition of poison gases. Victory
came first on the list of the General Staff's piies.

Chemical warfare and its relationship to non-hursecies at the front tell us
much about chemical warfare’s relationship to husn&hemical agents’ effects on
insects, mammals, and other creatures significalefgrmined the route humanity’s
chemical war took between 1914 and 1918. The gdtievelopment, and deployment of
chemical agents against non-human species demiasgranew level of warfare, beyond
simply killing the enemy or seizing a capital citydemonstrates an attempt by the
belligerents to control nature itself, an idea |owedd by Europeans for centuries. While
we tend to think of Europeans changing the landstayit agricultural purposes, in this
case we see Europeans manipulating the environaneinscience for military gains. In
that sense, chemical warfare fits well into Eurepealtural attitudes towards nature at
that time.

Up to 1917, the negative effects of a chemicakéattaere relatively short term,

albeit highly destructive. But in that year, wittetdevelopment of mustard gas, an

8 Deimling, Aus der alten in die neue Ze01.
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unprecedented era of environmental contaminaticlvean. As stated in the previous
chapter, mustard gas’ persistance meant that tieeethe front could no longer trust the
ground they walked on for fear of coming in contatth the new toxin.

The Germans chose gas shells as the means tduo&ohe toxin to the Allies.
Gas shelling for the purposes of environmentalrdesbn was nothing new to German
chemical strategy. As early as 1915, German sigellith experimental T-stoff and K-
stoff shells were intentionally used to renderldr@lscape almost uninhabitable with
their chemical payloads. In a report dated 6 Augl&i5, the German commanders
specifically state that the T-stoff shelling is d$against a position or an area, the use of
which is to be denied to the enemy for some tirbat’that the ground unfortunately
cannot be occupied by friendly forces after the bardment’ Yet unlike mustard gas,
the time it takes for T- and K-stoff to degradéaisshorter.

In preparation for their attack, the German highmomand struggled to control the
danger of filling, or “charging,” chemical shells. addition, Europe’s climate influenced
the types of chemicals the belligerents could BEse example, gas shells tended not to be
charged exclusively with phosgene, due to its lowifg point of just eight degrees
Celsius (forty-six degrees Fahrenheit). DuringEueopean summer, outside
temperatures and air pressure could cause thésghietisgene to boil, potentially causing

the shell to burst or leak. Therefore, Green Csbsdls almost always contained another

87 Erich von Falkenhayn, “Memorandum Regarding theByment of Gas Shells,” 6 August
1915, Hartley Papers, Box 33 Al, Folder 3A, Chultchichives Centre, Churchill College, Cambridge,
UK, 1.
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agent. Diphosgene, although not as toxic as phesges often chosen due to its
stability to the outside worl®f

At first, chemical shells were produced at varidapots at the front. Yet these
shells were often unstable, compelling the Gerntarisy and centralize their chemical
shell production into one area that would speaalizmanufacturing this particular type
of ordnance. This model would also improve the i af the shells, as they could be
built by specialists in military controlled factes specifically designed for the dangerous
work. The shells would then be transported toftbiet.

Originally, the plan was to construct these gasifi@s close to Berlin,
specifically Berlin-Aldershof. The decision to ik plant at Aldershof made sense for a
number of reasons, chiefly the proximity of the m@a's program to the War Ministry
and Haber in Berlin-Dahlem. However the negatfee®utweighed the positives. The
ever increasing demand for chemical shells atritve ineant that a new facility at
Breloh would cut down on shipping time to the Wastombat zone® Above all, the
potential threat of experimental chemicals or po@e clouds contaminating the urban
landscape and poisoning the civilian populatiomsiad Berlin was too great for
Germany'’s military leaders. Based on these reasbasjecision was made to build a
major factory at Breloh. However, the high demamdgas shells compelled the Germans
to construct a smaller factory at Aldershof as we#search and production of gas masks

would remain in Berlin, however, as Breloh lackkd sufficient skilled workforce to

% Diphosgene boils at 123 degrees Celsius (253.fedsdrahrenheit). “Phosgene and
Diphosgene,” WO 142/284, 15, The National Archidesdon-Kew, UK.

89«A report on the work of the gas depot at Brelshynsterlager,” Hartley Papers, Box 31, Folder
10, 1-2.
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manufacture the intricate masK<ther shell filling factories were constructedclsas a
major Blue Cross shell plant in Dormagen, whichldquoduce between 25,000 and
30,000 shells per day.

The facility at Breloh was massive. The depot mest6,340 hectares. Along the
edges of the depot ran two shell production faeditOne factory, which was never
completed, was a refrigeration facility designegtoduce liquid phosgene. The other
factory charged phosgene and mustard gas shellsbokatory and experimentation
building was located in the center of the depotxtNe the lab was a nine kilometer firing
range, where shells and clouds were tested. Tgeralso included extensive
woodlands’?

Unintended discharges and accidents were commanpidmth German and
Allied chemical factories. To neutralize spillexins such as mustard gas, containers of
water and chloride of lime were kept next to shithg machines. On at least one
occasion, a massive fire broke out in the Breltimdj plant, destroying the entire stock
of ammunition. In the spring of 1917, another espa, this time at the Adlershof plant
near Berlin, destroyed the ammunition stockpiles @hthe filling equipment. The

explosion’s shockwave tore the roofs off of thealdohabitants’ homes a mile awdy.

9 bid, 5.

1 “Report of the British Mission Appointed to viginemy Chemical Factories in the Occupied
Zone Engaged in the Production of Munitions of Wagbruary 1919, DSIR 36/1967, p. 7, NA.

92 Report of the British Mission Appointed to visin&ny Chemical Factories in the Occupied
Zone Engaged in the Production of Munitions of Waegbruary 1919, DSIR 36/1967, p. 4, NA.

9 Curt WachtelChemical WarfaréBrooklyn: Chemical Publishing Co., Inc., 1941212

134



Luckily, no one was killed by the blast or the gakhough no one lost their life,
numerous casualties still occurred at the Germeh filing facilities.**

In the United States, an explosion at the Expertr¢gtion at the American
University created a cloud which blew into a resitid area, located just across the street
from the grounds. Former United States SenatoradeB Scott of West Virginia, his
wife, and sister, who were staying in their “somm&iresidence” at the time, were all
exposed to the cloud and “lightly gassed.” The s@arend his sister were hospitalized
and treated by chemical warfare medical persomoai the station. Others in the area
also stated they smelled the gas as well, but nobegbrted any health problems. In the
wake of the incident, Scott complained about thgeexents, and in October the D.C.
Board of Commissions submitted a formal requesttise testing operations. By then,
however, the war was all but over, and testinged&s

The British and French also endured their sharadfstrial accidents and spills.
The majority of Allied mustard gas was produceéiance, at Roussillon. Civilian
employees at the factory could be listed as cdsadly any definition, as ninety percent
of the workforce lost their voices and almost evel developed conjunctivitis. Burns
were also common.

Yet the environmental effects of these chemicalpwea also negatively affected
the average citizen living in the vicinity of theefBhan chemical companies. This was

perhaps most noticeable in the quality of theinking water. For example, much of the

% Harold Hartley, “Report on German Chemical Warf@rganization and Policy, 1914-1918,”
WO 33/1072, p. 22, The National Archives, LondonaKé&nited Kingdom.

% Martin K Gordon, et. al, “Chemical Testing in tBeeat War: The American University
Experiment Station,Washington HistoryVol. 6, No. 1 (Spring/Summer 1994): 35-36.

135



drinking water in Leverkusen came from the Rhingyar which had also been the
primary waste disposal system used by Bayer, BAg#,other German chemical
companies for decades. Already polluted by yearsmobntrolled chemical dumping, the
Rhine was by 1915 a dubious source for qualitykdingy water. Still, water from the
water works in Leverkusen was widely consumed. Ratiected by Bayer scientists
from the water works between 1912 and 1919 dematesér disturbing decline in water
quality. In addition, efforts by Bayer to collebtig data testify to both their sensitivity
and concern over their pollution practices. Aftiértaey would not bother collecting
samples or scientific data if chemical productiod dumping was incapable of causing
trouble®®

As Bayer produced more and more chemical agenthéowar, levels of harmful
chemicals directly associated with those agentsermicals such as chlorine and sulfur
trioxide — dramatically increased in the drinkingter. For example, chlorine
concentrations jumped from 31.9 milligrams perldéwater in September 1914 to 61
milligrams per liter by January 1917. Sulfur tridei(sulfites), a byproduct of mustard
gas production and an ingredient in acid rain, jachfsom 44.2 milligrams per liter in
September 1914 to 83.1 milligrams per liter by JL@#8. Below is a chart showing the
increases in chemical concentrations in the RAihe.scale on the y-axis is based on

milligrams per liter:

% Bayer’s archives contain numerous reports detpiliater samples and analysis of its content.
For example, see “Besichtung und Untersuchung tiesnBs auf der Strecke von Rolandseck bis unterhalb
Dusseldorf,” 26 June 1913, 58-9.4.2, Bayer Histomgl Corporate Archives AG, Leverkusen, Germany.
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Figure 4. Chemical Concentrations in Water at B&yater Works (1912-1919)

Notice that the concentrations of chlorine beginde considerably during the
spring of 1915. This is not a random occurrenceéh&athe increase in chlorine
contamination coincides with the first German cimerattacks in April of that year. In
addition, one can clearly see concentrations déistrioxide escalate during the summer
of 1917. Again, this trend seems to be directlyalated to the development and mass
production of mustard gas at that same time.dtgs important to point out that the
levels of other potentially dangerous chemicals ¢l not increase until the end of the
war, such as dinitrogen pentoxide(, a compound that breaks down into the toxic gas
nitrogen dioxide as it decomposes and reacts waitemto produce nitric acid) were

nonetheless still in the water.

" “Hauptanalysenzahlen der samtlichen Wasseranaly@e912-1920 vom Wasserwerk
Leverkusen,” 1920, 58-9.2, Bayer.
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When compared to modern health standards, thetipwicthe water is quite
shocking. For example, the United States’ Enviromi@eProtection Agency (EPA)
declares that drinking water contaminated with ghioat any level above four
milligrams of chlorine per liter of water can bet@uatially hazardous to your health.
Thus, the water was approximately fifteen timesséike level. Safe nitrates levels are set
by the EPA at one milligram per liter. Therefolg hitrogen-oxygen compounds
contained in the Rhine were highly toxic and cazddse serious illness or de&th.

Meanwhile, the level of patience residents hath&aralong the Rhine regarding
the level of chemical pollution in their waters Hawhlly given out, especially with those
around Ludwigshafen. The concentration of sulfunpounds in the river by BASF’s
dumping actually began to damage boats on the Rimdgpoison the crews with toxic
vapors, and resulted in public protests. An effegtnew treatment facility was required,
but would was not constructed until 1921. Even tlileere would be no signs of
desulfurization until the spring of 1938.

Despite the number of accidents and environmeleigtadation, German
industrialists and scientists continued to advotat@and produce ever more hazardous
chemicals. Carl Duisberg eagerly reviewed producsiatistics and casualty reports
resulting from his company’s products. He evenfades painted in anterooms in the
Bayer factories. One room was decorated with Haigins depicting war gasses being

produced, gas masks being assembled, and everamtimg of gas shells being

% Environmental Protection Agency, “National Prim&minking Water Regulations,” 11 January
2011, http://water.epa.gov/drink/contaminants/index.cfm

9 Jeffrey Allan Johnson, “The Power of SynthesisO(t9925),” in Werner Abelshauser, et al.
German Industry and Global Enterprise, BASF: Thstély of a CompangCambridge: Cambridge
University Press, 2004), 155.
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loaded'® Such décor not only stunned the Allied weaponeungps and chemists who
would later see them after the war still hanginguplly in the offices, but also
demonstrated the mentality of Bayer’'s senior adsiviator regarding his work.

Unlike the efficient and glorified depiction of @mical production seen on
Duisberg’s walls, those who worked within the Genngas factories suffered greatly.
Worker casualties were almost immediate, as theufaature of choking gases inflicted
heavy casualties among the civilian workforces. Wormwere forbidden from working
with the dangerous chemicals. These injuries woalttinue, as the toxins became
gradually more dangerous to handle and to work.\itlt example, at Hochst’'s
diphosgene plant, several small explosions occlaneda large number of poisonings
were reported. Workers were equipped with gas miastke event of an emergency, but
did not regularly wear them on the production fldeespite their masks, a post-war
analysis revealed that numerous employees develogeatl and chest conditions. Many
of the men received large, cumulative doses dtlegio length of time in the factory. The
employees often remained working at the same pasiin the factory, as the company
“wished to retain those who could stand it.” At éisy as many as one third of the
workforce were unable to work due to poisoning, tamal or three men actually died
during production. When questioned, Hochst offeil the time did not acknowledge
that the men’s deaths were a result of poisofihg.

British civilians also suffered, especially thoserking in the chemical plants.

During one period of six months, 160 accidents BOAO burns were reported,

190 yames F. Norris, “The Manufacture of War Gaseé3émmany, The Journal of Industrial and
Engineering Chemistryol. 11, 9, (September 1919): 818.

1011hid, 823-824.
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presumably a certain number were never disclé¥athile it will remain unknown how
many accidents occurred, between 15 June and l1énidesy 1918, 5,600 total
attendances were made at the factory hospital, gmavorking staff of around 1,166
This means that the average worker experiencedpteuiassings and/or health
conditions. Medical reports testified to the vasant of detrimental health effects
suffered by the workers. The effects reported rdrigam the minor, such as erythmia,
iritis, and leukodermia (redness or inflammatianjiie more severe, such as gastric pain
or mental inertia. One of the most serious condgiteported was purulent-broncho
pneumonia, an irreversible and fatal lung conditidrere the lungs fill with fluid,

causing the victim to drown in pus§?

Yet more disturbing than the chemical effectstemiiome front was the German
military’s policy of gas bombardment as a form oflective, environmental destruction.
This was often done to the point of counter-pronitgt The official German manual for
gas shelling, entitle@Gasschiessen der Artilleri€&as Bombardment by Artillery
explained that the objective of gas shells waswectssarily to just kill the enemy’s
troops. The first line of the manual states thiaé‘purpose of gas shelling is to annihilate
or harm living targets and the disruption of thghfing ability of the enemy**° The

manual goes on to recommend that “positions camdme unusable through

192 Edward M. SpiersChemical WarfaréHoundmills, UK: The MacMillan Press LTD, 1986),
27.

103«3ection 9. Types of llinesses Arising out of ‘H.Blanufacture,” 1918, WO 142/227, 6, The
National Archives, London-Kew, UK

1% Ibid, 1-2.
1% Das Gasschiessen bezweckt die Vernichtung odeiidgung lebender Ziele und die Stérung

der kampftatigkeit des Feindes.” See “Gasschiedsedrtillerie,” 1 December 1917, M 635/1, 9901p.
Landesarchiv Baden-Wurttemberg, Stuttgart, Germany.
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contamination erseuchunpwith gas.*® Here | argue is the essence of total
environmental war: the targeting of non-human agjant the landscape to inhibit the
enemy or achieve military gains.

As alluded to earlier, Falkenhayn had alreadybdistaed gas shelling procedures
two years prior, when the Germans experimented Wisitoff and K-Stoff shells.
Although the shells proved to have little effecttba battlefield, Falkenhayn’s methods
seem to have established the standard German gliaglprotocols. In a memorandum
dated August 6, 1915, Falkenhayn explained the oaitipn of T- and K-Stoff shells, as
well as how they should be used. Situational talwie® included, composed of a
battlefield situation and the appropriate gas pdace. The memorandum’s
recommendations would prove a sign of events toec@s it authorized the shelling of
civilian areas and natural targets to achieve amjlitims. For example, Falkenhayn
declared that gas shells were to be used “to malemamy, entrenched in farms or small
woods, withdraw from his positions” and to form ftmges over whole tracts of country
to prevent the arrival of reserves or to cut off @memy’s retreat.” He then went on to
add that “in order to make full use of the expleseffect of gas shells. . . zones must be
selected in which points of d’appui situated inrygamps, depots, and exits from
villages, can be made to feel the effects of aer'fi°’ Although the memo does not
specifically order the targeting of civilians, thethorization to fire on farms, large tracts

of countryside, and close to, if not directly onllages, established a deadly precedent the

1% |bid.
197 Erich von Falkenhayn, “Memorandum Regarding thepByment of Gas Shells,” 6 August

1915, Hartley Papers, Box 33 Al, Folder 3A, pg8, Zhurchill Archives Centre, Churchill College,
Cambridge, UK.
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German gas units employed against both Allied aryitand civilian personnel during the
war.

Since, as indicated above, the decision to use iclaémeapons relied almost
entirely on meteorological conditions, both sidesmitted extensive resources into
monitoring temperature, humidity, precipitationdamind. For example, immediately
after the first German gas attack in 1915, Britishtary officials conducted research on
European weather patterns. Tables were drawn ap &ffort to predict future German
attacks, some of which were compiled on annual hexatata collected since prior to the
turn of the century. For example, charts demoredrtiie number of days per month
winds blew in certain directions over the past tiygrears, how many times per month
the winds traveled at favorable gas attack spesabywhat months winds may be most
favorable for German attack®

Massive offensives involving gas often revolvedusua the timing of favorable
winds. For example, in January 1916 the Germammpl&for a massive offensive in the
area of the Somme involving 14,000 gas canistad) ereighing one hundred pounds.
However, winds were unfavorable, and as one ofémeor commanders of the operation,
General Georg von der Marwitz described in hisydi&Mow we are waiting for the
Eastern wind, that alone enables the gas’ effett®rwise we will poison our entire
trench.” The wind direction never changed, butdffensive took place anyway without

the gas supporf’

108 3. Annesley, “Statistics and Remarks Regardindinection and Strength of Wind in the
South of Belgium and North of France which couldwrUseful if Asphyxiating Gases are to be
Employed by Us,” 20 May 1915, WO 158/122, 1-3, Naional Archives, London-Kew, UK.

199 Georg von der MarwitAVeltkriegsbriefdBerlin: Steiner-Verlage, 1940), 156.
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In addition to wind patterns, humidity and air pne&® were also monitored, as
forces also influence the density and movement®fttoud. Ideally, forty to fifty percent
humidity was seen as optimal for gas attacks, eftimid air facilitates the formation of
the cloud and helps pin the gas to the ground.i$atso seen as advantageous, as it can
obscure an oncoming clodtf

German gas instructions and manuals emphasizea@yrgas defense and
meteorological conditions from the beginning antaeed, for the most part, consistent
in their instructions. Leaflets distributed to tpsoread like biblical commandments, with
simple lists of commands, such as “1. Trust youskna. Trust the applicatiofE{nsat}
of it and do not alter it during a gas attack;Fay attention to the wind and weather”
tried to explain in the most basic of terms hovapproach these terrifying new
weapons: ! Meteorological conditions were always stressed>@snan commanders
trained their men to pay more attention to envirental conditions that could potentially
be used to the enemy’s advantage during offensiles simplistic language and
emphasis on mask discipline points to a genuineemnamong officers that the
psychological effects of the gas had taken holdidP@anslated into casualties when the
air itself could not be trusted.

By the end of the war, German troops recognizeduenderstood the importance
environmental factors play regarding gas attagksome cases, the men prayed for

environmental shifts to spare them gas poisoningekample, Max Heinz recalled in his

10110B ¢, Goss, “An Artillery Gas Attack;The Journal of Industrial and Engineering
Chemistry Vol. 11, 9, (September 1919): 831.

M «pienstvorschrift fir den Gaskampf und Gasschitf.Gask.), Il. Teil: Gasschutz,” July 1917,

Bestand M635/1, Bestellnummer 969, Anlage 1, pL5Bdesarchiv Baden-Wirttemberg, Stuttgart
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memoirs surviving a British mustard gas barrage Bérrage was so intense, that
“outside the whole landscape was plunged into dendea. Only the tops of the hills still
protrude out.**? Heinz began to feel the effects of the gas ajitalown into his

trench. Knowing hot air will drive gas fumes upwgahné and his men built a fire in their
shell crater to raise the air temperature. Knowiagvas in trouble, he begged for nature
to save him and his comrades. “Only sun and wimdsti#l help us, otherwise it is the
end.™® He soon struggled to breath, developed a cougliatinie. After evacuating the
shell hole with his comrades, Heinz collapsed and evacuated to a field hospital. He
lost his sight for several days and developed sloerhis body. Despite the “unbearable”
agony, he survived. Nevertheless, his gassing exers enough to end his service at the
front for good***

In addition, any gas attack ordered by a Germary@ommander all but required
the consultation of meteorological and geograplegalerts. According to the German
gas warfare manual regarding the weather seniicgseparation for gas attacks, “it is of
the greatest importance to have expert opiniorhercondition of weather and the terrain
in every individual case, especially in rough cowrit'° By 1916, every front line
German battalion on the Western Front includedeetiman

Frontwetterbeobachtungsstatioftiterally “Front weather observation station).

12 Max Heinz,Loretto: Aufzeichnungen eines Kriegsfreiwillig@erlin-Zehlendorf: Rembrandt-
Verlag, 1929), 314.
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115 Taken from a translated German gas manual entitBstvice Regulations for Gas Warfare
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Nicknamed “Frosta,” the Frostas monitored and editemperature, wind direction,
and other meteorological data every hBiiTo ensure their measurements and
instruments remained accurate, the Frosta’s equipmere inspected weekly by another
group attached to the divisionFeontbeobachtungspatrouilleriFront observation

patrol, or “Fropa”), usually composed of two Lar@erporals-*’ These teams were
highly skilled and amazed both the German and dlliggh Commands with their
accuracy.

During the war, the Entente were stumped as tothevGermans could make
such accurate weather forecasts, given that data énemy territory, specifically regions
surrounding Ireland and Britain, were necessapyréaicting accurate weather maps of
the Western part of the continent. One English oretegical expert speculated that the
Germans used U-Boats, rather than spies, to reeeather data and transmitted their
findings via wireless communication systems to Gerrscientists*® Indeed, an
examination of the German gas manuals confirmsttieaGerman naval command did
relay weather observation information to their grddorces at the front. As one Allied
official concluded, “It is perfectly clear that tk&erman meteorologists have made very
careful study of wind and weather before launcliangh gas attacks, and their success, in

a large majority of cases, shows how well theirtveaforecasts were mad&-®

18«Der Gaskampf,” 1916, M 635/1, 1361, p. 5, Landelsiy Baden-Wirttemberg, Stuttgart
Germany.

7" Harold Hartley, “Report on German Chemical Warf@rganization and Policy, 1914-1918,”
WO 33/1072, p. 31-32, The National Archives, Londkew, United Kingdom.
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In addition to emphasizing meteorology, the Germgas manual also discussed
the different types of bombardment, and how thegoaphy played into which kind to
use. For example, bombardments designed to sutpesenemyer Gasuberfal,
could not be conducted if the wind is still or mayiless than three meters per second, if
the sun is out, or if it is raining heavit§ Intense sunshine generates vertical air currents,
pushing the gas into the atmosphere. Heavy rainemiyp dilute the toxin but can also
push the clouds downward to the ground, rendetirmt-“ineffective.*** Muddy terrain
also disrupts shell detonation on impact, as tlfietewain absorbs the higher velocity
shells. In addition, the water-saturated groundaitao act as a decontaminant if the
shell’s gas casing cracked or opened upon impauxt.as stated earlier, meteorological
conditions involving the wind are also potentialigtrimental to chemical shelling
because they can cause friendly casualties thrbloghback.

Perhaps the most devastating type of chemicalispénplemented by the
Germans was contamination bombardmeviesgeuchungsschiesgemhe purpose of
this bombardment is to use Yellow Cross to satutaderrain with enough mustard gas
as to render the environment uninhabitable. Thengasual suggests that these types of
bombardments are especially effective if the alessen still has enemy units in the
target area, because they will feel the effectsod the incoming shells to the ground
(Bodenwirkungyand the vapors released from the ghs Wirkung der

Gelbkreutzschwad@n??

120«Gasschiessen der Artillerie,” 1 December 1917638/1, 990, p. 10, Landesarchiv Baden-
Wirttemberg, Stuttgart Germany.
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In addition to weather, topography was also aig@mt concern among the
German gas specialists. For example, areas of he&eation tended to have stronger
wind currents. Elevation also determined whichtgastilize for an attack. Chlorine
cloud attacks were useless against positions tiehiglevation, as the gas hugs the
ground. It would, therefore, fail to climb up hiithout the aid of a fortuitous wind. In
addition, ground friction manipulated the dispersdahe cloud. Friction is, of course,
highest on the ground, as vegetation, earth, mgkland other materials slow the
progression of the gas and break up its conceoitrafis elevation increases, friction
declines and becomes virtually non-existent. Té¢osipled with higher wind speeds at
higher altitudes, meant that gas clouds movedrfasteigher altitudes, rather than lower
ones, creating a wave efféét.

Geological and topographical conditions also playegor roles. Depending on
the permeability of the soil, temperature, and amofi gas deployed, surface run-off can
also occur if the toxin is a liquid, such as musigas at a cold temperature. For example,
forests, buildings, and corn fields would slow dativa evaporation of chemicals, as the
trees and buildings provided shade from the suncamdr from strong winds. As one
German gas memorandum declared, “The firing praseuapplicable in every terrain.
ForestsBuschwerkand cornfields, thReizstoffeemain effective for many hours?*
Chemical specialists were, however, careful to ntander geographical obstacles such

as valleys and hills. Cases were reported of chitatks where the gas funneled into

123 Taylor, Lethal Mists 190-191.

124«Der Gaskampf,” 1916, M 635/1 Bestellnummer 13615, Landesarchiv Baden-
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curved valleys. Propelled by the natural air cusgethe gas turned and inflicted friendly
casualties?

The soil on which the men fought also playedla mo determining the
effectiveness of a chemical attack. Soil charasties, such as their surface area,
temperature, moisture content, and pH level infbgethe detoxification rates of chemical
weapons. An example of soil effect can be deduaad the first time Germans deployed
Yellow Cross shell on July 12, 1917 in the Yprelgesa Along with high explosive
rounds, the Germans fired a mixture of Green antbWeCross shell in a punishing
nine-hour barrage that finally ceased between A:00 and 5:00 A.M. on the 13 That
day, the wind was all but still (only one to twol@si per hour). Yet the temperature was
warm and the ground moisture levels were perfdut. darth was unusually dry that day,
as it had not rained for several da§The dry land created a hard surface for the toxic
liquid to rest upon. This, coupled with the warmmpeeratures that facilitated evaporation
of the toxin, created an awful scenario for thesthe bombarded area.

Additionally, subterranean organisms, includingewts$, worms, or other
burrowing creatures create tunnels and pocketsmgiissed areas that remain buried.
The gas may then be released at a later time ngode the environmental conditions
maintained the integrity and toxicity of the compduOther, non-living organic

materials such as humic acids enable soils to bisgher levels of toxif?’ Biological

15B.C. Goss, “An Artillery Gas Attack The Journal of Industrial and Engineering Chemistry
Vol. 11, 9, (September 1919): 831.
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degradation can also occur if microorganisms useltiemical for sustenance. Although
little data is available, some bacteria containgkeenzymes necessary to transform
mustard gas molecules, but the vast majority of@oiganisms cannot survive the
toxicity of mustard ga%?®

Between July 1917 and June 1918, British chenaifedials published a monthly
pamphlet to update troops at the front regardirggtgehnologies and counter-gas tactics.
In the first issue, the hazards of mustard gas wenemarized:

The persistence of dichlorethyl sulphide is considie. Several hours

after a bombardment has ceased, casualties maukedby the vapor

given off from the ground. The gas persists in dugs and cellars for a

long time, and casualties have been caused by mggarties returning to

cellars without being warned that a bombardmenttaken place. A

number of men had blisters on their buttocks, pregaly from sitting

down on the ground after a gas shell bombardmentdieen place.

Experiments have shown that the liquid may renyaitné ground for

several days in sufficient quantity to cause hilisgewhen samples of

earth are kept in contact with the skff.
British officials continued to issue additional wargs regarding the persistence of
mustard gas in the soils through their monthly plalets. In September 191Gas
Warfarewarned that the “liquid from gas shell may remainthe ground and give off
vapour, especially when the ground is warmed bysthreor is disturbed by digging. .

.when possible, men should be moved to areas wiaeh not been shelled, but care

must be taken that respirators are put on if manmeo an infected placé™

128 1hid, 34.
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Two months later, the pamphlets suggest troopsldtsprinkle chlorine of lime
to neutralize areas contaminated with mustardgeisBritish experts did not know for
sure if chloride of lime would actually work. Thamphlet further recommended against
spreading too much chloride on the contaminated, @®the smell of the chlorine would
overtake that of the mustard gas, making detectiofellow Cross contamination more
difficult.*** Oddly, the pamphlet seemed to contradict offidedontamination
procedures, as one British report recommended uBirty pounds of chlorine as the
necessary amount to decontamir@tefifteen centimeter gas shell and that “treatment
should only be attempted in exceptional circumstanc. 432

In sum, decontamination was a constant laboreafrtimt. Troops who came into
contact with the substance were forced to conduwebtugh decontamination procedures
on their uniforms and equipment. British troopserxpented with a variety of methods,
including treating the clothing with chloride andtisteam. Appearing to be fed up with
the cleaning experiments, British military offi@aeemed to simply give up as they
declared, “As very heavily contaminated or diresttyashed clothing cannot be
effectively cleared without damage to the cloths iadvisable that no attempt should be
made to clear such clothing, which should be buHéd

German troops faced a more serious problem witktand gas contamination,

because they could not replace their equipmenasityas the Allies. For minor gas

131 Gas Warfare (November 1917): 8. Auld Papers, File 75/101ipérial War Museum,
London, UK.
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cases, the Germans had detailed cleaning prottmralsiform decontamination.
Uniforms had to be washed three times over in waater, each time with a fresh tub of
clean water (contaminated water from the pervioashwvas not to be touched again).
Boots had to be scrapped clean of dirt and washigld particular care given to the laces,
which could absorb the mustard liquid like a sporitfeHowever, often gassings were
too severe to save the equipment, and the uniforgasmask was rendered useless. The
loss of equipment further strained the German tagisorganizations, already struggling
to feed and cloth their forces. The damage rendeyeillied (and friendly) mustard gas
attacks was so severe that in a post-war intenkeitz Haber stated “If the war had
continued into 1919, you would have won by gas @léMe were at the limit of the
protection given by our respirator and the replaaeinof clothing after mustard gas
would have been impossible for U$>While Haber may have exaggerated the strength
of the Allied gas warfare capability in 1918, givdae shortages of food, let alone war
materials the Germans faced in 1918, Haber's statem a valid one. The loss of
equipment due to mustard gas’ tenacity should eaiverlooked.

Personnel who were hit with the liquid were scrdblvith chloride of lime and
water. Medical officers held training classes atfilont to train and practiced
decontamination procedures. In addition, to proégetinst both mustard liquid and
vapor, packets of bicarbonate of soda were dideibto soldiers. In the event contact

with mustard gas occurred, soldiers were told to timé packet with their water ration

134 Erich Ludendorff, “Concerning Defence Against 6&ll Cross,” 6 June 1918, Box 44, p. 2-4.
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and apply the solution to their eyes and skin. Tleke also instructed to gargle the
solution as well as snort and drink the solutiohétp clear out their respiratory and
digestive tract$*® German troops powdered their staircases leadinglieir dugouts

and trenches with chloride of lime to prevent theead of mustard gas residue left on the
bottoms of the men’s bootd’

In an effort to solve the problem of mustard gaistaminated environments, full
chemical suits were designed and constructed. ¥ample, the Americans created a suit
out of cotton sheeting impregnated with linseedaaktor oil, and paraffin wax. The suit
successfully repelled the mustard agent for roughdty to ninety minutes. Other suits
experimented with waterproof gelatin and rosin Dile to their lack of ventilation, the
suits were unpopular with those who were forcedéar them, mainly mustard gas
decontamination crews. Their lack of flexibilitys @ell as logistical cost and transport,
caused Allied experts to place aside the ideasuiiig suits to the men at the frdrit.

By December 1917, the Germans continued to réfier tactics with mustard
gas shelling, to great psychological effect. Fremobps claimed that the Germans had
added time fuses to their shells, enabling thetretdetonated in mid air, creating a fog
or rain effect on the Allied trenches. After theblexploded, mustard gas mist would

slowly descend on the troops, and sink into the'’d8bThese claims were not true; the

136 See secret memo numbered “VI Corps:- A/5650,” 28/N1918, RG 9 111-C-3, 4138, Folder 4,
File 16, Library and Archives Canada, Ottawa, Gatatanada.
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Germans never developed a successful proximityre fuse during the waf® Purple,
yellow, blue, and red dyes were used to desigmatissavhere mustard gas had been
deployed, so German commanders knew what area®ia \&hen attacking. It also
created a bizarre looking technicolor kaleidoscefpect on an otherwise muted, dreary
battlefield. These colorful battlefields wouldtlésr some time, as even after the fighting
had ceased in the Ypres salient, one British sotdealled in a letter dated March 1919
that “For some yards around the [gas shell] holesre/they had exploded the grass is
now a bright yellow color. It was in this distriwhere the Germans used an immense
amount of gas and being of recent date. The disatidm had not been effacetf* This
tactic was particularly useful in winter conditior®o long as the temperature of the
ground remained freezing, the toxin could not evaf@and would contaminate the
snow-covered fields indefinitef{/> Once the Allied General Staff received word o$thi
commanders warned their troops to be on the lodkasuhese colorful but potentially
fatal hazards.

Food and water contamination was also a majorienobin the weeks and
months that followed the Germans’ use of mustasdigd 917, casualties continued to

escalate from the consumption of contaminated soatiwater. By January 1918,
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soldiers were forbidden from eating uncovered faftdr a gas attack. Soldiers were also
told not to use the water from shell craters fanking, cooking or washing’>

The new gas also made life at the front anythungchmfortable. To protect
themselves, men were forced to cover their entickds with uniforms, goggles, masks,
leggings, coats, gloves, and boots. Ronald Schwadgritish artillery officer,
complained in his diary that “One can’t see ouvié’s damned gas helmet (if one wears
it), and if one tries to walk about in it one faltdo every hole; if one doesn’t wear it
one’s eyes become dreadfully sore as well as amgst, and of course one runs the risk
of getting properly gassed®

Both sides found the use of mustard gas shellngffective tool to contaminate
the enemy’s supplies. The ability to deprive theran of resources is especially critical
during a war of attrition, where the failure to main supply routes would result in
defeat. Both sides used mustard gas to contamimtatsections and supply routes,
targeting horse trains and stables. In some chattes were won or lost on the health of
the horses. For example, in November 1917, a Gerapaort by a commander of the
First German Army stated that his men lost the #\b@cause entire teams of horse
transport suppliers were wiped out by hostile @ag General wrote that the “horses
[were] greatly affected by gas. In many casesdilare of the ammunition supply is to

be attributed to this**®

143«precautions in Connection with Food and Watejti] 10.
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Gas shelling had escalated during the summerahdffL917. The following
spring, during the German offensive of March 1948 bombardments were on a scale
unlike anything ever seen. This makes sense, asnmous German and Allied officials
noted after the attack began that weather wasrthmapy reason the Germans timed the
attack when they did. In an article published ily 1918, the noted Harvard
climatologist Robert DeCourcy Ward stated that f&rall evidence that has so far come
to hand it is clear that the time must have beeefgby chosen after consultation with
the meteorological experts” and “all meteorologieaitors were in favor of the
enemy.*4®

With little apparent regard for civilian casuadtighe Germans shelled almost
indiscriminately. Between July 1917 and May 19b& Germans targeted villages and
military personnel alike, subjecting Belgian anérkah villages to some of the heaviest
gas shelling of the war. Civilian casualties modntpidly, as numerous towns were
drenched in mustard toxin. On the night of July287-1917, Armentiéres was heavily
shelled and resulted in 675 civilian gas casualaaghty-five of which were fatal. In
1918, the British were forced to evacuate the cuirtated towns of Givenchy, Liévin,
and Annequin after one week of intentional Germaenucal shell bombardment. Over
4,400 people could no longer survive in their horf8©On 7 and 15 April 1918, the
towns of Annequin, Givenchy, and Liévin in the Ri#gMiniere were gassed, resulting

in 230 civilian gas casualties, of whom nineteeeddiAccording to one report of the
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Scientific MonthlyVol. 7, No. 1 (July 1918): 24-25.

147 Andy ThomasEffects of Chemical Warfare: A Selective ReviewBiodraphy of British State
Papers(London: Taylor and Francis, 1985), 20-21.
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bombardments, “the civilian population of the Réghiniere was subjected to very
heavy bombing by special shells. . . More than Q00 shells, mostly yprite [mustard
gas] ones, fell on Givenchy and Liévin. . . on agey, there was one shell hole per square
metre.” Smaller bombardments of only a few hunditeells also inflicted heavy
casualties up until the end of the war. In Octole,towns of Neuvilly, Inchy, Haussy,
and Famars all suffered civilian casualties. OnoBet 27/28, the town of Avelghem,
Belgium was shelled, resulting in over 350 civilgassings. On November 5, only six
days before the end of the fighting, the town oédsewas shelled, again resulting in
many civilian victims*®

Also by 1918, civilian casualties were no longsrelyarded or ignored by Allied
military leaders. Charles Foulkes, commander ohiesh Special Brigade, now took
into account potential civilian losses when plagngas attacks, whereas prior British
attacks did not fully account for potential civilifosses. For example, prior to a massive
chlorine assault planned for March 1918 (an assaelhtually called off because of the
German surprise offensive on the'2if that month), Foulkes discussed potential civili
casualties with British military and civilian leade Foulkes confessed that “this is a
discharge of dangerous concentrations — as farcascerns the civilian occupants of the
enemy'’s back areas. . .the safety of the civiliarsccupied territory will be the main
consideration in any project put forward for a gtack on a phenomenal scale; and |
have recently had a proposal of my own of suchtareaejected by an army commander

for this reason*® This did not mean, however, that the British cgegbreleasing gas in

148 ThomasEffects of Chemical Warfar@0-21.

194.F. Thuillier, “The Minister,” letter, 27 May 1918VO 32/5178, 2-3. The National Archives,
London-Kew, United Kingdom.
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areas potentially inhabited by civilians. Duringanference chaired by Winston
Churchill, the General staff were asked by therchan if civilians were being taken into
consideration for gas attacks. Foulkes replied ‘& can limit the penetration by the
amount of gas we let off:*° This is hardly an adequate solution to the problgirren the
lack of human control with respect to a gas cloudéements.

The following month, on March 21, the Germans canoed their massive
offensive with the firing of hundreds of thousamdgas and artillery rounds at
Armentiéres, Bailleul, and in the Ypres and Cambadients. Their targets were villages,
Allied battery positions, and communication linBsiring the just the first four nights of
the attack, the British estimated that the Gernfiaed some 150,000 Yellow Cross shells
in the Cambrai salient alone. One British repatest towns as far back as “six or eight
miles” from the front lines were shelléd:. The report went on to warn that, “Roads
passing through villages, woods or valleys areigfigdiable to be affected by [Yellow
Cross] gas shelling*®

During the next three weeks, mustard gas shetiomginued up and down the
lines. On the nights of 7 — 8 April and 8 — 9 ApArmentiéres and Houplines were
heavily bombarded again with Yellow Cross; som&Q0,gas shells were fired into
Armentiéres, which had already been heavily shdéledrevious summer. The amount

of mustard gas was such that the gutters of tha'sostructures were flowing with

130 «Minutes of Proceedings at a conference to comshesupply of gas for 1919 as affected by
the Policy of the General Staff,” 18, March 1918D\82/5178, P. 7. The National Archives, London-Kew,
United Kingdom.
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mustard gas liquit®® The town was so heavily contaminated, that orlLfth the

German commanders ordered their troops to avoitientthe town “for a fortnight***
Meanwhile, those who survived the initial bombarditrgurvived only to endure the
agonies of mustard gas poisoning. Herbert Mincaimachine gunner of the British'54
Battalion, recalled that on April 9, 1918, he walgeto discover the building his unit was
sleeping in had been completely saturated in Yelloass shell. The majority of the
men were exposed with mixed effects. Some suffsirag@ly loss of voice, while others
were severely burned on their legs and bodies. Géenans absolutely drenched the
town for twelve hours with gas,” Minchin recallédnd men were being carried away

wholesale. . *®

> Despite warnings to avoid the town, the Germank teavy casualties
from the bombardment as well. On April 10, the veirsthifted from west to east, pushing
mustard gas fumes into the German lines. Foureerggiments of Prussian Guards were
hit with their own gas>®

Problems with controlling these massive mustarctentrations compelled
Ludendorff and the German High Command to reviseottdered safe distance allotment
for German troops in the vicinity of gas shelliMgith winds blowing westward, three

hundred meters away was considered safe. In retiléyclose proximity of both sides to

one another during the offensive and the enormaastijies of gas being deployed

153 Harold Hartley, “A General Comparison of BritishcaGerman Methods of Gas Warfare,” 26
November 1919, Hartley Papers, Box 33 Al, Foldgr.@, Churchill Archives Centre, Churchill College
Cambridge, United Kingdom.
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meant “safe zones” were illusory. Neverthelessneaslate as June 1918, Ludendorff re-
emphasized that to reduce friendly gas casualgipscial importance must again be
attached to meteorological observation in the fodraaea, mainly as to wind
direction.”™*’

German leaders also underestimated the tenaciusfard gas contamination.
One German manual from 1917 stated that land sodiog the area shelled with
mustard gas could be traversed in a matter of holing book recommended six hours
after shelling during the summer, and twelve haluisng the winter. Depending on
temperature, this amount of time is insufficienptevent friendly casualties. Still,
despite this misinformation, the manual reemphasiie importance of weather
monitoring. “Local conditions are however (natufeh@ ground, vegetation), of
considerable importance” and consultation of thattver service is required before any
movement is undertakén®

The French village of Vermelles, which had algebden devastated by the
summer of 1915, was also heavily shelled with Yel©ross for three days. According to
Captain Alan Angus of the Northumberland Fusili¢ng, effects of the bombardment on

civilians and military personnel were similar to$e at Armentieres. After a three day

bombardment, the assault had gassed nearly eveirytime town and resulted in

157«Translation of Three German Documents on the df$as Shell,” 6 June 1918, Hartley
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numerous cases of conjunctivitis, loss of voicel permanent lung damad®.In a three
hour span on the 13 April, the village of Douchylameas around Ayette were
bombarded with about 10,000 Yellow Cross shellfi¢“€oncentration was so high,”
British officials reported, “that men were affect®@0 yards from the area bombarded,
and gas could be smelt a mile down win®.Villages continued to be hit for the
duration of the German offensive, with Allied refsoof villages being shelled coming in
well into May®*

As the German army retreated, mustard gas wasaftsadand in heavy
guantities to slow down the allied advance. Pastugads, and entire forests were
drenched in mustard gasses to inhibit the Allieginter-offensives during the summer of
1918. Herbert Sulzbach, a German artillery comragrekpressed his approval of his
saturation mustard gas shell bombardments wherrdte w his diary, “...The engineers
and technicians at home are working away all time timproving and improving — to say
nothing of the perfection achieved in chemical aesle and development! Our new
Yellow Cross gas is a nasty one; we fire it somesinm shells, and it holds out in the
ground for weeks. Incidentally, we are under ordefdll the great forest of Villers-

Cotterets with gas, and then to skirt aroundt.”

159 Alan Angus, “Reminisces of the Great War,” 1974p€@in A Angus, File 88/65/1, p. 22,
IWM, London, UK. While stationed in the town of \feelles in July 1915, Robert Graves noted in his
memoir,Goodbye to All That'Not a single house has remained undamaged itotiwe, which once must
have had two or three thousand inhabitants.” RaBeates Goodbye to All Thafreprint, London:
Penguin, 1960), 118-119.
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The Germans began to use mustard gas to contani®at own trenches as they
retreated. For example, retreating Germans wowddsoske generating tubes to
contaminate the ventilation systems of tunnelse@Atite German loss at Amiens in
August 1918, the Germans shelled the Allies witkear Blue, and Yellow Cross in an
attempt to create a wall of gas to shield thenegt Canadian troops in their sector used
dirt and lime to decontaminate shell craters tchffosward’®® The Germans also placed
booby traps using live, unspent mustard gas stigtsvere set up in dugouts. Using a
small amount of explosive, a shell was detonategtierdugout. The explosion was not
enough to damage the dugout, but enough to floedtea with a high concentration of
gas and render the entire area uninhabitable. Tikethese, while rarely documented,
were likely numerous enough as general staff aiegere aware of the practice and
warned their men to apply caution when investigaéireas once occupied by the
enemy:®

Due to the amount of mustard gas deployed amkitsistence, it quickly became
one of the primary reasons for casualties betw®&ai7 and 1918. For example, among
the American Expeditionary Force, 70,000 men wdledkor wounded by mustard gas.
In sum, one in four of all American losses durihg Great War were caused by mustard
gas aloné® If one includes the other war gasses used by Gernatiring the war one

out of every three American casualties were cabye@erman ga¥® Although it is hard

183 Tim Cook,No Place to Run: the Canadian Corps and Gas Warifatae First World War
(Vancouver: University of British Columbia Pres899), 191.
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to surmise how many casualties were gas casuattisestimated that one in six of all
casualties during the last eighteen months of taewere due to gd§’ This number,
however, is likely low, as many minor cases weneeneeported.

In conclusion, it can be said the environmental od chemical warfare was
steep. Environmental factors, such as meteorolagyt@pography played a significant
role in shaping the gas war. The chemical propedfdhe war gases generated different
environmental effects, both in the short term dr@long term. As will be seen in the
next chapter the environmental degradation was@dtioy many who served at the front.
This was especially true of those who witnessedsmbmid attacks and mustard gas
shelling, where the entire environment changedredfeir very eyes. These experiences
fundamentally changed the way Europeans, espe@aliynans, felt the fragility and
beauty of nature.

As the guns fell silent on November 11, Europesdn®st at once began to take
note of the environmental destruction they had whbouOf particular notice was the
natural destruction by their weaponry, and esplgdiaat of chemical shells and gasses.
Germany had produced almost 100,000 tons of gapamsaduring the war, more than
Britain, France and the United States combitt&@ver 66 million chemical shells were
produced and fired during the war, but many neetoriated. It is estimated that twelve

million chemical shells remain buried in Frenchl,seaiting to be uncovered.

%7 Harris and PaxtorHigher Form of Killing 29.

168 Haber,Poisonous Cloud170.

162



As one British soldier prophetically wrote in atégtover a year before the war ended,
“There are many thousands of things [shells] habgut, and what will happen when the
inhabitants return and commence to plough up thed and rebuild their homes, | do not
care to think, for there will be many accidentgezsally among the children | am

169

thinking. . .

19H. J.C. Leland, “War Letters from France,” 29 Ad917, File#96/51/1, p. 99, Imperial War
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CHAPTER 4

THE AFTERMATH

When the war concluded in November 1918, the cha@naiar ended as well. Yet
the effects of the gas war remained for years. Bétisousands of men lay in hospital
and medical stations with gas-related injuriesifindsses. Millions of gas shells and
canisters littered the battlefields. Forests aridlifie were devastated. And despite the
end of chemical agent production, numerous shéfidifactories and chemical
ammunition stockpiles remained. The seriousnesseale of the problem, and the
political, social, and financial climates in posétEurope condemned cleanup operations
from their inception. Germany, France and Belgiaitetl to restore the land to pre-war
condition, not in the sense of replanting treesestoring aesthetics, but the basic ability
to walk on the terrain safely, without fear of deitbm unexploded ordnance or hidden
chemical stocks. Whether buried or stockpiled cleafaj or the millions of chemical
shells in the earth, recovery from the chemical bezame a decades-long process that
still goes on today. Ultimately, like the plant anddlife that endured chemical warfare,
those residents who live in the contaminated wagganr old chemical warfare
manufacturing sites were forced to adapt to thew surroundings, living each day with
the threat of chemical weapon exposure.

In 2009, William Storey's' he First World War: a Concise Global History
touched upon the state of the landscape in 1918oftheastern France, Storey argued,

“the landscape was completely ruined. Trenchesceatérs scarred the land. Woodlands
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were destroyed, drainage systems were damagednaxgloded shells and decomposed
corpses lay under the ground.” Yet after heavy €lmenvestment and restoration efforts,
Storey argued, “. . . on the whole the Western fhass recovered-"Upon closer

analysis, however, this argument fails to holdMplions of people have been forced to
confront chemical warfare’s legacy, including lafgeancial costs and medical care. The
lands that comprised the Western Front to thisrdeyain a dangerous and scarred place,
as millions of chemical and explosive shells renative in the landscape. Though
Storey’s work did not focus on Germany, | arguéhis chapter that the aftermath of
German chemical war experience created unforesegroemental hazards and
subsequent catastrophes, most notably the 1928 @he®xplosion in Hamburg. The
human and environmental effects of chemical weapomnisg the 1920s and 1930s left
lasting impressions of chemical warfare on the Geripeople, many of whom protested
the future use of such weapons. As was the casegdine First World War, during the
interwar years public opinion and environmentalsamuences were again suppressed by
the aims of the German government and military cwimot only maintained but
strengthened their chemical weapons programs apense of nature. In sum, despite
environmental disasters, the cultural recognitibpason gas’ effects on the landscape,
and the condemnation of chemical weapons by ma@emmnan society, chemical
weapons remained a fixture in German arsenalshbled proto-environmental nor an
anti-gas movement was able to overcome the airf@eahany’s military and political

leadership.

! william Kelleher StoreyThe First World War: A Concise Global Histoflyanham: Rowman &
Littlefield Publishers, Inc., 2009), 162.
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The specter of the post-war cleanup job loomed lmefgre the war ended, as
soldiers wondered how on earth the landscape @uddbe the same again. In August
1916, a British soldier named Clive Watts lookedrahe battered landscape before him.
Summing up his sense of wonder, in a letter tsisi®er he wrote, “How ever they will
get it smoothed out again is more than | can imafitOn continental Europe, the
immediate response to environmental contaminatnohcdeanup needs were chaotic and
inadequate because of the political and finandiadates in France and Germany
between the world wars.

In Germany, defeat in the Great War was cataclysAsdhe German trench
system on the Western Front collapsed in 1918, ¢ciplieér so too had German society
itself imploded. Food riots broke out among stagwitizens in Berlin, German naval
personnel mutinied at their headquarters in Kregering a revolution by civilians
across the city. The Kaiser, seeing defeat befine dbbdicated his throne on November
9, 1918, an act that removed the symbol of leadeistthe country That same day
Philipp Scheidemann, leader of Germany’s Social &aatic Party (SPD), proclaimed
the new German republic, a move which eventuathjtéethe founding of the Weimar
Republic in the summer of 1919. Two days later whae ended after nearly four and a
half years of fighting. Despite the political cqlke, the authoritarian government gave
way to the birth of a new democratic system favdrgthe Allies, and the Entente never
set foot on German soil during the entire war. Wfitese developments in mind, most

Germans felt the impending peace terms would lve fai

2 paul FussellThe Great War and Modern Memad(yondon: Oxford University Press, 1975), 69.
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Such was not to be the case, as the harshndss @frins handed to the Germans
thoroughly stunned their delegation. Among theti{feanany articles, Germany was to
lose ten percent of its territory, pay stiff wapaeations, and, most glaring and hurtful of
all, take full responsibility for the war. In adidih, the treaty severely restricted
Germany'’s military by limiting its army to only 1@D0 men, and all but eliminating
their air and naval forces. Chemical weapons weftgetturned over to the Allies, and
their methods of production to be turned over thefllchemical experts. This was not
the treaty the German foreign ministry, let alome frustrated German public, expected.
As the historian Richard Evans wrote, “These piionis were almost universally felt in
Germany as an unjustified national humiliation. &egment was hugely increased by the
actions taken, above all by the French, to enftitem.” The German delegates, having
few options, signed the treaty on June 28. Theyiseaigning inflicted a significant
social trauma against the German people, and sphdeep felt hatred toward the Allies,
especially the French, for forcing such terms arthation.

In the wake of the monarchy’s collapse and milideyeat, many within the
German public believed their army had been stalbb#te back by politicians and
blamed the new democratic government for the TrehWersailles. Immediately the
new government faced a horrific economic situatidme Allies demanded reparations of
$132 billion goldmarks. Unable to raise taxes omlapady strained workforce, the
Germans turned to printing money to combat risinggs and pay off debts. With no
gold reserves or foreign credit, currency inflatieas all but inevitable. The

hyperinflation Germany endured in the early 1920=lered their currency virtually

* Richard J. Evand;he Coming of the Third Rei¢New York: The Penguin Press, 2004), 60.
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worthless; one American dollar was worth 4,300,000,000 marks on the exchange
market in November 1923Unemployment skyrocketed, plunging Germany infiseal
depression unlike anything they had ever seen. gihoot responsible for the fiscal
calamity, the new government became scapegoatdorieaty of Versailles, high
unemployment, and military defeat. Fear, hatred\aolénce became commonplace
across the country. Such was the state of post@emény, and it comes as no surprise
that Germany provided little official help cleanitige French landscape after the war.
Though the political and economic climate wasmexrly as catastrophic as that
of Germany, France also had their share of soctddlems. The war inflicted devastating
losses on the population. The French people suffe)@27,000 total military deaths
during the war; less than thirty percent of allrfede servicemen survived the war
unscathed. When compared to Germany, Britain, a@dJhited States, their casualties
represent the highest percentage of a nation’slatpn killed during the waf.The
French were also strapped with significant war détetr the war. By 1922, the French
had accrued $27.758 billion in deBts an effort to pressure the Germans into payment
of war reparations, in 1923 the French army begauilitary occupation of the Ruhr,
Germany’s center of heavy industry. Unwilling teginto French demands, German
workers went on massive strikes, protesting the¢hr&@lemands and occupation. The

combination of sour Franco-German relations, masnancial strain and debt, and few

® Weitz, Weimar Germany132-135.
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highly-trained chemical ordnance experts availébleelp cleanup the terrain, the
process of clearing France’s battlefields was®ségkta slow one.

In addition, the environmental pollution causediwy destruction of shells by fire
or explosives proved disastrous to the landscdpep$ procedures resulted in decades-
long soil and water table contamination in Germangt Western Europe. For example,
between 1992 and 1999, scientists conducted std te Locknitz, Germany, where
chemical warfare agent stockpiles from World Weseke stored and destroyed by fire
and reaction with sodium hypochlorite after Worlé&iV. The soil samples revealed a
number of arsenic-based compounds had permeatesoitaeincluding diphenylarsine,
methyldiphenylarsine, diphenylchloroarsine, tripylarsine, and triphenylarsine sulfide.
High concentrations of arsenic ions were also fodUBdientists also argue that numerous
different species of millions of bacteria are resi$ to the arsenic. These microorganisms
inhabit the soil and devour either phenyl- or alasgdenic compounds, contributing to the
release of arsenic ions in the ground. Not sumpgigi scientists have noticed similar
effects with soil samples taken from farm land that exposed to arsenic-based
pesticides.

Aside from destruction by fire or other means, libligerents also buried or
dumped their chemical stockpiles. To save timerandey, the Americans, British, and
the French often threw their surplus chemical aadoe overboard into the waters around

the continent, including the Atlantic Ocean, Balaad North Seas. Each nation produced

8 Manfred Kohler, et al. “Bacterial Release of Ariseions and Organoarsenic Compounds from
Soil Contaminated by Chemical Warfare Agen@tiemospherév/ol. 42, (2001): 426; Jen-How Huang, et
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enormous quantities of chemical ordnance duringudwe For example, the United States
had enough gas by November 1918 to produce nid®mdhemical rounds’ Ocean
dumping was the fastest, cheapest, and safestat/égast for the humans) to dispose of
these vast amounts. In March 1919, for instaneUthited States dumped 200,000
shells and several large containers of gas oftdast of Maryland! In 1919, the French
dumped roughly 1,000 mustard gas drums and 20,808gene and chlorine cylinders,
metal and all, into the Mediterranean $e@he Allies then repeated these procedures
after the Second World War. After World War Il, theited States dumped 250,000 tons
of captured German gas in the North Sea, as welliaging their own surplus stockpiles
off the coasts of Alaska, Florida, and Californiiae practice would continue for some
time, as the American government ultimately banthedoractice of dumping chemical
weapons into the sea in 1972.

This form of “disposal” became problematic for y&& come, because the
temperature of the ocean water and the metal caséitig shell or cylinder prohibited the
toxin from diluting. For example, lab tests havewh that it takes only 110 minutes for
a saturated mustard gas solution at twenty de@ekssus (sixty-eight degrees
Fahrenheit) to dissolve. However, mustard gastthatbeen stored, dumped, or disposed

of in cold temperature locations, such as the botboceans, can remain active for
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decades? It comes as little surprise, therefore, that repof fishing vessels catching
crates or chemical ordnance shells occurred asttg@s the summer of 2010. Between
1985 and 2005, Danish government officials repoatddast 400 casualties among
fishermen resulting from “dumped explosives or ctoais.” In June 2010, four
American fishermen off the coast of Massachusetiad a Yellow Cross shell within
their catch of clams. After dumping the shell owetul, one of the fisherman said the
shell “smelled strange” and that it emitted a “sga@hemical odor that just didn’t seem
right.” Upon return to port, the four men went be thospital and were treated for burns
and eye irritation. The entire catch, roughly eyghtishels, also had to be destroyed due
to mustard gas contamination conceths.

In some cases, however, even ocean dumping wasragition. If the shells were
too unstable to transport and dispose in the whtgre amounts of bleaching powder
were spread by the Allies over the battlefield.5it€he bleaching powder would kill any
plant and wildlife, and contaminate the soil. Isesce, for environmental degradation it
was a practice of stealing from Peter to give tolPEhe process destroys the gas, but
also kills the living organisms.

The Germans also had their share of disposal prabl@lready knowing the
occupation was imminent, German chemical expegameestroying documents in an

effort to hide or erase evidence of their actigi@d research. In addition, by the end of
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November 1918 entire train loads of chemical ondgasstill sat on the tracks across
Germany. German military leaders ordered thesedraeared away immediately, and
the trains were redirected and shipped to the Gechamical testing grounds at Breloh.
That way, the material could be collected and parted to a safe area for destruction.
Once these trains were redirected, the Germansgaviat Allied instructions. Although
there are no firm statistics, by the end of 191Bratoh there were at least eighty-five
railcars containing 150,000 shells, 40,000 cylisdand 638,000 glass bottles filled with
various chemical agents. All told, at the end afuday 1919 there remained some 201
trains filled with Green, Blue, and Yellow Crossgered across GermaMWith a
daunting task ahead of them, the Germans slowHoafled the material and the disposal
process began. Oddly enough, records were notr&gptding the amounts destroyed,
making it difficult to surmise the fate of muchtbe chemical stockpiles. Despite initial
efforts by the Germans to collect the materialsdisposal, with the war still fresh in
their minds there existed a genuine lack of intdogghe Germans towards giving in to
Allied demands or assisting them with regards &demical weaponry problem. With
little motivation, the Germans left the messy dutyheir occupiers?

In addition to the ordinance disposal process,iwiveeks of the end of the war
Allied chemical experts also began the processsairching Germany’s major chemical
industries, including Bayer, BASF, and Hochst. Ereand British forces forced the
German companies to dispose of their vast chemieapon supplies at the factories,

although the Germans had already disposed of miuttieio stocks on site or by shipping
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it to Breloh. Just as the Germans were reluctahetp the Entente with the disposal
process, the defeated Germans were often alsdaetuo help the victorious Allies with
the industrial disarming process.

For the German chemical giants, their fates wenrectly connected to the Paris
Peace Conference. While clean-up operations weteramy, the Allied leaders met in
Paris to discuss the terms for Germany’s surremtehe conference, the banning of
poison gas altogether was discussed as early ashM84.9. However, both British and
French military leaders were reluctant to ban poigasses due to their military
importance. Some even argued that chemical agesrts avmore “humane” weapon than
machine guns or artillery because its victims hataer probability of survival. British
politicians led by Winston Churchill, military leas including Major Generals Charles
Foulkes and Henry Thuillier, and chemists led J.Bl&dane were particularly adamant
about chemical warfare’s usefulness. The then &egref War Churchill stated in 1919
that “pointing out the effects of gas were no maneel than the effects of modern high
explosive shell” and “gas is a more merciful weafitan high explosive shelf®
Thuillier argued this position for years, statinglio39 that “Statistics, all drawn from
official sources, show that the ratio of deaths ahpermanent disablement, among men
gassed is only about one-seventh of the ratio affideand permanent disablement among
men wounded by other weapons of wdrHaldane stated in 1919 that lachrymatory gas

was “the most humane weapon ever inventé@®f course, Foulkes and Thuillier had

2 Marion Girard A Strange and Formidable Weapon: British Respotws&¥orld War | Poison
Gas(Lincoln: University of Nebraska Press, 2008), 18alerie AdamsChemical Warfare, Chemical
Disarmamen{Bloomington: Indiana University Press, 1990), 48.

2L Sir Henry F. ThuillerGas in the Next WaiLondon: Geoffrey Bles, 1939), 132-135.

22 nAdams,Chemical Warfare48.
173



personal motivations to make these claims, evéreittatistics were of suspicious
validity. Plus, as logic dictates, the chancesesh@ killed or wounded by high
explosives during the war were higher because imgieexplosives were used than
poison gas.

Yet despite the arguments on both sides, the Britexided to compromise with
the other powers regarding the future of chemicaffave. In addition to a total ban
regarding the possession or manufacture of chemweapons in Germany, on April 15
the British proposed to the Allied council that @any must also disclose the research
and practices they used during the war to create themical arsenals. The American
Secretary of State, Robert Lansing, opposed thigende saw the proposal as economic
exploitation, rather than military necessity. Thsulting articles of the Versailles Treaty
which deal with chemical warfare reflect these déstons and this debateUltimately,
the Allies decided to accept British demands oluaatg the German research, but
refused to ban chemical warfare as a practiceddiitian, the Allies agreed to confiscate
Germany’s chemical ordnance and prohibit any furnthenufacture of such weapons.
Article 171 forbade the Germans from producingnoparting asphyxiating or poisonous
gasses. It reads, “The use of asphyxiating, pois®o other gases and all analogous
liquids, materials or devices being prohibitedjitiheanufacture and importation are
strictly prohibited in Germany.” Article 172 statdtht Germany must also within a
period of three months “disclose to the Governmehtke Principal Allied and
Associated Powers the nature and mode of manuéofuall explosives, toxic

substances or other like chemical preparations bgekdem in the war or prepared by

% Edward M. SpiersChemical WarfaréHoundmills: MacMillan, 1986), 34-35.
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them for the purpose of being so usétiThis information would be acquired through
plant inspections by a group of Allied chemical estp, designated the Military Inter-
Allied Commission of Control (MICC). After the Geans signed the Treaty of
Versailles and the inspections began, some Alekadérs wanted to take over the major
chemical plants as collateral towards war repanatiblowever, the Allies decided
instead to simply inspect the plants and confisoegearch and existing chemical
stocks?”

The inspections began in 1919, and were largelypbeted at the end of 1922.
The tours and inspections, however, would contimté 1927%° The first major
inspections began across Germany on February 8, Balyer and Hochst were located
in the British zone of occupation. BASF, locatedtogam from Bayer on the Rhine, was
located in the French occupied zone. During thewsek long program, the inspections
conducted at the facilities were for the most parform in their process. Their tour’s
objectives consisted of two parts: first, to ingpsed determine the facilities’ production
capabilities during the war and to obtain the méshof production themselves, and
second, to determine the extent to which the Gerchamical industry contributed to the

German war effort. To comply with the demand, Gemla@mical companies provided a

% The Principal Allied and Associated PoweFseaty of Peace with Germaiiwashington, DC:
Government Printing Office, 1919), 199; 201.

% Haber,Poisonous Cloud289.

% Jeffrey Allan Johnson, “The Power of SynthesisO(t2925),” in Werner Abelshauser, et al.
German Industry and Global Enterprise, BASF: Thetbtly of a CompangCambridge: Cambridge
University Press, 2004), 188. For an in depthyaislon the Allied inspections, see Jeffrey Allahrdson
and Roy MacLeod, “The War the Victors Lost: Thedbdiimas of Chemical Disarmament, 1919-1926," in
Roy MacLeod and Jeffrey Allan Johnson, dé®ntline and Factory: Comparative Perspectivestioa
Chemical Industry at War, 1914-1928ordrecht: Springer, 2006), 221-240.
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fairly substantial, if carefully selected, amouhtiata to the Allies. The information
included manufacturing techniques, wartime produrcstatistics, and plant schemafis.

Upon inspection of the facilities, the British coiled a report of their findings.
The inspectors stated that the Germans clearhalfaell organized dye and fine
chemical industry” which was of “great military ual.”® Interestingly, the subject of
waste disposal was discussed. No objections wesedrdy the Allies with respect to the
chemical firm’s dumping policies, and Bayer conaduo dump all of its waste into the
Rhine without treatmert. The report found the Rhine to be an ideal dumpitegind for
chemical wastes. The Allied analysis stated that:

In the works adjoining the Rhine there does notrstebe any difficulty

in the disposal of the drainage. The volume of waéssing down the

river is so large, and the water itself of suchdhass, that even the vast

amount of acid liquids, etc., received from the kgoon its banks is

quickly diluted and neutralized, so that no objattis taken to this

method of disposal. . .

The report went on to say that Bayer had purchbs#dthe land along the banks
near their plants and the fishing rights to therivhe report surmised that these actions

were taken “to make themselves secure againstraerference from the public” and that

the Rhine “is not confined to transit and water@ypbut extends to its use as a

7 See for example the completed questionnaire atadsgat by the Verein zur Wahring der
Interessen der chemischen Industrie Deutschlantfs.t&Dr. Stock, pertaining to the Chemischen Habr
Griesheim Electron, Frankfurt a/M and Hochst's rnoethof wartime Zyklon production, 7 August 1922,
BArch R 3101/20565, Das Bundesarchiv, Berlin-Licfakle, Germany.

28 “Report of the British Mission Appointed to viginemy Chemical Factories in the Occupied
Zone Engaged in the Production of Munitions of WBebruary 1919, DSIR 36/1967, p. 7, The National
Archives, London-Kew, UK.

#“Report of the British Chemical Mission on ChentiEactories in the Occupied Area of
Germany,” 1919, DSIR 36/1966, p. 28, The Nationalhives, London-Kew, UK.
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receptacle for waste liquord”Based on the report, it is clear that the Alliesuld do
little to solve the German chemical pollution peil

Their German hosts were not thrilled with the Alli@aspections, especially the
inspection of BASF’'s Oppau plant, the location vehEiaber and Bosch pioneered their
industrial process for ammonia synthesis. Duripgediminary visit by the Allies to
Bayer between January 24 and January 28, Carl Bxgisind another Bayer director, Dr.
Quincke, flatly denied Allied accusations that Germans instigated chemical warfare in
the first place. When pressed about the fact tlmtise of chemical ordinance was
strictly forbidden by the rules of war, one Alliefficial wrote that the Bayer leaders
“had nothing to say> Thus, the tone was set early by the Germans withact to their
compliance to Allied inquiries. One Allied repoxtaed Carl Duisberg’s efforts to
downplay the level of poison gas production atasits, stating that the manufacture of
poison gas was a “secondary and insignificant gfatteir work.” The Allies were also
told that all of the facilities which produced pasgas, with the exception of phosgene
and chloropicrin, were already dismanti&While Duisberg complied with the Allied
order to dismantle Bayer's mustard gas facilitppto the Allied inspector visit,
Duisberg’s statement about poison gas manufactwagjat best misleading; his position

as chairman of Bayer provided him extensive knogéedf its gas operations, and we

% bid, 20.

31 “Report on War Work for German Gas Service Carfed at the Leverkusen Works of the
Farbenfabriken Vorm. Friedrich Bayer, Elberfeld91D, Box 31, Folder 12, p. 1, Churchill Archives
Centre, Cambridge, UK.

% James F. Norris, “Report on the Inspection of ClahPlants in the German Territory

Occupied by the British, French, and American Asyii@0 March 1919, WO 142-49, 16, The National
Archives, London-Kew, United Kingdom.
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have already seen Bayer’s production statistidstésify to their considerable war gas
manufacturing activity.

In addition to suspicious statements, German cherargd industrialists had
already destroyed documents and taken steps tdledadiscoveries. Some claimed
ignorance, others simply stood in silent defiaf@espite resistance to the Allied
chemical officials, the Germans maintained, asAltied official stated, “a polite but
sullen attitude * Notwithstanding their well-mannered compositiattdrs from Allied
experts to the German chemical personnel were &ifted with complaints regarding
vague or insufficient information disclosure. Faample, in a letter from Dr. Hugh E.
Watts, co-leader of the chemical section of the-&lmission of Armaments of the
MICC, to Dr. Wilhelm Walter of BASF regarding arfemmation questionnaire the
German chemists were forced to complete, the cosmmomsomplained that “the
information contained in the answers is not sugftly full” and that “the rough sketches
sent with them are not satisfactory.” The MICC a#l also complained that the answers
“lack in detail and have not been drawn up on #raeslines as the specimen answer
which | prepared®

Privately many British leaders were frustrated thadughout the process the
Germans frequently withheld information and dodgedstions. The Chemical Warfare
Committee within the British War Office concluded1921 that after two Allied

inspection tours, “the information furnished by thermans has been very incomplete

33 Victor LefebureThe Riddle of the Rhine: Chemical Strategy in PeameWar(New York: The
Chemical Foundation, 1927), 208.

34 Letter from Dr. Hugh E. Watts to Dr. Wilhelm Walt€7 June 1921, 202-19, Bayer Corporate
History and Archives AG, Leverkusen, Germany.
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and of little value. . 3 One member of the Committee noted that althougtGermans
were willing to give information, much of the datas either incorrect or disguised in
some way to prevent the disclosure of the fulltfitSeemingly furious at the lack of
progress, the Secretary of the British Chemicalf@farCommittee, Captain J. Davidson
Pratt, wrote later in 1921 that whenever possible Germans were looking for excuses
for not following the treaty. “One important pothiey always seem to overlook and
which should be brought home to them very forcibBratt declared, “is the fact that we
won the waihis underline], and that is therefore not to thtensay how they propose to
carry out the peace treaty.'Despite the fiery rhetoric, the Germans’ campaégn
frustrate the British to the point of bureaucraticrender was successful.

Their success was a result of multiple factorsthshistorians Jeffrey Allan
Johnson and Roy MacLeod argued, the Germans keiptatiiswers short and consistent,
and gave just enough information perceived asl\valsatisfy the Allied inspector’s
needs. As time went on, an amicable relationshyeldg@ed between the inspectors and
the German chemists, who wanted to keep the cupagoh of inspectors. After all, they
could be replaced by more aggressive officialbef Allied leaders saw fit. The Germans
refused to provide the Allies many of their primazgmmercially-viable patents relating
to raw materials or intermediates (nitrates, amimoeic. . .), emphasizing that Article
172 only applied to chemical warfare agents. THeedlinspectors, who were

uncomfortable with accusations of industrial espg and did not press the Germans

% See the minutes to the “Conference to ConsideAfi®ication of the Articles 168, 169, and
172 of the Peace Treaty,” 14 January 1921, WO BB53. 1, The National Archives, London-Kew, UK.

* Ibid, p. 2.

37J. Davidson Pratt, “P.S. to D. of A.,” letter, 1@y 1921, WO 32-5786, The National Archives,
London-Kew, UK.
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for this information so long as the Germans codeera the dismantling of chemical
warfare agent plant.

The Germans’ efforts to resist paid off, as the Ml@spections ground to a halt
in 1923. Hyperinflation had gripped the German @towy, and they failed to make their
war reparation payments to the French. In respdahsd;rench sent troops into the Ruhr
in search of compensation. In protest to the Fremclupation, the Germans’ use of
passive resistance, intimidation, and sabotagedtifie inspection process. Only after
the situation stabilized in 1924 did the last &f thspections commence, until finally the
MICC pulled out entirely in 1927° The Allies obtained a sizable amount of informatio
on the military and manufacturing aspects of Genisachemical weapons program; the
MICC inspected some 7,000 factories and conductethfof 33,381 visits® However,
the Germans’ careful response to the inspectiartethabled them to protect many of
their commercial patents and chemical instillatioks a result, many of Germany’s
chemical secrets remained as such, enabling Gertoame day rearm and chemical
weapon research and development to continue.

In addition to inspections, overseeing the Germaarthament was the Military
Inter-Allied Commission of Control. Initially, th€ommission appointed a French
company, theociété I'evaporatqrto oversee the disposal process in Germany. Their
orders were, if possible, to salvage the cylinderscrap metal and dispose of the gas.

Yet at the various German stockpiles in their arfeaccupation, the French were clumsy

38 Johnson and MacLeod, “The War the Victors Los85236.
%9 |bid, 237.

40 statistics from Ibid, 229.
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with the shells and cylinders and their dismantfangcedures were extremely dangerous.
For example, the French method of disarming a pdresghell was to unscrew the cap
inside a large chimney, with the intent of using tipdraft to send the gas into the air. Of
course, the gas did not always blow upward. Ginenhighly toxic levels of phosgene,
the French workers were poisoned. Vegetation iratkas of disposal was also killed off,
and after numerous accidents the practice ce€4sgtkir method of destroying Yellow
Cross shells was not much safer. The process wasgooups of shells together and
blow them up with a single explosive charge. Treaawas then doused in nitro glycerin
and ignited to destroy the toxin. Such maladroitirads often resulted in accidents,
contamination, and gassings of the work staff.

Frustrated with the entire matter, the French tdihe disposal work over to a
German chemist and industrialist named Dr. Hugd&t&tnberg, who volunteered to take
the problem off the French’s hands. Born 27 Ap883 in Strengen, Stoltzenberg
attended school in Vienna, Leipzig and East Cangerioefore attending graduate school
at Halle. After completing his dissertation in 19h# went to the University of Breslau
to work under the chemist Heinrich BiftzDuring the war, Stoltzenberg worked with
Fritz Haber at the Kaiser Wilhelm Institute, thes ghell plant at Aldershof, and helped

establish and lead the mustard gas shell fillimoiey at BreloH'

“1“Report on the Destruction of Gas Material,” 15cBmber 1920, WO 142-284, p. 33. The
National Archives, London-Kew, UK.

*2Henning SchweeBie Geschichte der Chemischen Fabrik Stoltzenbargum Ende des
Zweiten Weltkriegs. Ein Uberblick {iber die Zeit u®@23 bis 1945 unter Einbeziehung des historischen
Umfeldes mit einem Ausblick auf die Entwicklungni@45(Diepholz: Verlag fur Geschichte der
Naturwissenschaften und der Technik, 2008), 15.

3 Margit Szollési-Janzesritz Haber 1868-1934: eine Biographf#lunich: C.H. Beck, 1998),
467; Schweemie Geschichte der Chemischen Fabrik StoltzenkHg.
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Given his extensive expertise in chemical shellgteand construction, the
French agreed to turn over clean-up operationseim@ny to Stoltzenberg. Starting in
1919, Stoltzenberg oversaw the dismantling of thenacal weapon stockpiles at Breloh.
Under his direction, German chemists recycled heaslof shell casings and cylinders.
All told, Stoltzenberg and his teams disposed 803 ,tons of gas at the German
facility.**

With the environmental risks and fears the toxiruldacontaminate the soil in
mind, the disposal teams decided to destroy thiowWelross shells last. Their job was
also made more difficult when disaster struck orO24ober 1919. On that day, the
mustard gas shell filling station at Breloh sudges®ploded. The blast destroyed forty-
eight buildings, and the remains of over a millgas grenades and forty gas tanker train
cars were scattered over an area of three kilosiEtasfter the blast, only the chimney
remained of the shell-filling plant structure. Adtlgh no casualties were reported and a
large portion of the Yellow Cross shells were destd, Stoltzenberg and his men still
had 100,000 mustard gas rounds slated for dispasiip mention the now severely
contaminated working area. An official MICC repstated that regarding the Yellow
Cross shells, “no solution has yet been found’afely destroy the material, though the
report ultimately recommended ocean dumping aptbeer course of actiofi.

Ultimately, Stoltzenberg saw a potential businggsootunity in his new position and had

other ideas for the leftover gas.

*4 SchweerDie Geschichte der Chemischen Fabrik StoltzenbkEsgHaberPoisonous Cloud
287.

4 576llosi-JanzeFritz Haber 1868-1934468.

“6 “Report on the Destruction of Gas Material,” 15cBmber 1920, WO 142-284, p. 35-36. The
National Archives, London-Kew, UK.
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Although large quantities were destroyed, Stolteeglalid not dispose of all the
gas. Instead, Stoltzenberg eventually set up his@wemical company, the Chemische
Fabrik Stoltzenberg, and sold vast amounts of igam the stockpiles he was originally
ordered to destroy to foreign governments. OnetatZnberg’s customers in the
second-hand poison gas market was the Spanishrgogat, who in 1921 purchased and
used his gas to crush a rebel uprising in Morocco.

Unsurprisingly, the German military also soon beeanterested in
Stoltzenberg’s activity. General Hans von Seetid,@hief of the new German armed
forces (theReichswehy, felt chemical warfare would play an important roea future
war, as he envisioned the potential deploymentasfuga aircraft bombind’.
Stoltzenberg’s business ventures, and the Reichisaadsire to circumvent military
restrictions imposed by the treaty of Versailldemately led to meetings between
Stoltzenberg and the Army Armaments Offieteeres-Waffenamin January 1923. The
minutes of the meeting detail the plans by the Gergovernment to contract
Stoltzenberg to begin construction of a new gaslygeton facility in Hamburg, with
Green, Yellow, and Blue Cross manufacturing caggl@hd a gas projectile filling
station. Stoltzenberg claimed at the meeting thae@iven the order, he could produce
at the new factory six tons of phosgene and musgfascdaily within three months, plus
an additional six tons of Blue Cross three monttey ¢éhat. Stoltzenberg also stated he

would also provide other materials, including chiler alcohol, and arsenic. With respect

*"“Giftgas und der kommende Kriegie Rote Fahng25 May 1928, No. 122, p. 15. The article
cited here summarizes a speech made by von Seeékril 1928, however the historian James Corum
located in the Bundesarchiv-Militararchiv a lectbsevon Seeckt in 1923, where the general ensuted “
Truppenamt [the Reichswehr’'s General Staff] thaheyofor gas research and production would be made
available.” James S. Coruifhe Roots of Blitzkrieg: Hans von Seeckt and Gerliditary Reform
(Lawrence: University Press of Kansas, 1992), 238,
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to the stocks already at Breloh to be destroyealiZénberg advised the government to
postpone or delay their destruction, and not p@adeason to the International Military
Control Commission. Lastly, Stoltzenberg wantedRlegch to pay for the new
instillation. The government was not opposed tgotas; so long as the area in Hamburg
was adequate, the costs would be negotiated aititidaavould be paid for “as far as

can be obtained in quietud® 'Stoltzenberg and the German chemical weaponstirydus
were back in business.

In addition, by 1923 the Soviet Union became irdtre in constructing a secret
chemical weapons factory with the help of the Germavernment. When approached
for suggestions, Fritz Haber recommended Stoltzgnioe the job to the Weimar
government and the Soviets. Stoltzenberg was chaseibegan construction of a secret
mustard gas factory along the Volga at Troszk ditgon, the Germans also conducted
chemical experiments and chemical warfare traipmgyrams near the Russian plant
using Soviet manufactured gas. However, when teesad finishing the construction the
plant escalated, Stoltzenberg ran out of fundings &ngered the Russians, who claimed
they were cheated out of their money. Haber weetbto step in, and with the help of
the German government, Stoltzenberg was able tie $i&t debts and the Russian factory
was never completeld. These illicit operations, however, would not remsécret for

long.

“8“Die Vobereitung einer Neuproduktion von GiftgBesprechung des Heeres-Waffenamtes mit
Dr. Stoltzenberg am 26./27. Januar 1923.” This dwmt was reproduced in Hans Ginter Brauch and
Rolf-Dieter Muller, edsChemische Kriegfilhrung — Chemische Abriistung: Dekuenund Kommentare
(Berlin: Berlin Verlag Arno Spitz, 1985), 94-95.

%9 Daniel CharlesMaster Mind: The Rise and Fall of Fritz Haber, thebel Laureate who

Launched the Age of Chemical Warféiew York: HarperCollins, 2005), 194; James CorRoopts of
Blitzkrieg, 106-107; Dietrich Stoltzenbergritz Haber, 337-346.
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In June 1925, residents living near Stoltzenbergmburg plant learned first-
hand the potentially hazardous chemicals managekedfacility. On the evening of June
23, several people were poisoned by a mysteriaugldahat drifted from the facility into
the Wilhelmsburg district of Hamburg. After the ident, residents complained to the
borough manageBegzirksvorstehgithat the chemicals came from Stoltzenberg’s
factory. The manager then composed a report anfiledlathe city government. Although
it is unknown what specific chemical the resideza@sie in contact with, the health
effects people were forced to endure are all taulfar for those familiar with chemical
war agents. In a report about the incident to ttye the borough manager described
resident complaints involving skin burns, as welpainful eye and nasal irritation. One
woman suffered from a fainting spell; others werilsen with bouts of heavy vomiting.
The report also noted the environmental changesechlly the gas. The manager wrote
that the gas came in a northwesterly directiorediig the trees and bushes. “The leaves
and bushes,” the manager noted, “are brown and dry.Although no deaths were
reported, the authorities continued to receive damis about the chemical pollution.

In 1926, the complaints appeared to be increasimymber. In a memorandum
from the city police headquarteRdlizeiwerwaltuny to the police department, the police
administration stated that almost daily complamése being heard about the “Hamburg
plant on the Peute.” People were sickened, blosselinsf the trees, and animals were
dying. Among the dead were horses, rabbits, and aw@w. The animals appeared to

have died as a result of consuming contaminatet$ fand vegetablekocal

%0 etter from Bezirksvorsteher H. Kampmann to thetft Office (Landratsam}in Harburg, 25
June 1925, SS-HA 131-4, 1928 A 59/2, Staatsarchimblirg, Hamburg, Germany.
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veterinarians blamed the deaths on arsenic poigdhin spite of the complaints,
Stoltzenberg’s facility remained operational.

In December 1926, the secrecy rapidly began to. fag¢hat point, the Allied
governments were aware of the German’s undisclessmtnament activities in Germany
and abroad? In addition, the British newspapktanchester Guardiaran articles in
early December 1926 that reported secret armarndeatsgs involving the construction
of German aircraft in Russia under the directiothef Reich War Ministry and the
Junkers Werks aircraft company. On December 3péper reported the Germans had
made arrangements with the Russians for the catistnuof chemical weapons
manufacturing works that would produce poison gadvbth countries, although no
specific details were provided in the article. Reich government denied the repdtt.
Just a few weeks later in January 1927, Stoltzeydehemical warfare activities in
Russia were explained in detail when a Social DeatmcParty (SPD) member of the

Reichstag, Franz Kunstler, published an articlinenSPD newspap&torwarts.Based

*L Although it is a strong possibility, it is not kwa for certain if the poisons involving these cases
came from Stoltzenberg’s factory or another chehptamt in the area, such as the Norddeutsche éifiin
Regardless of where the toxins originated, thratight Stoltzenberg’s plant remained open and ragni
Report by the stadtische Polizeiverwaltung to thkzBibehoérde, 7 October 1926, SS-HA 131-4, 1928 A
59/2, Staatsarchiv Hamburg, Hamburg, Germany;deparate report to the to the city magistrate that
investigated the death of a horse, the veterindrand {/eterinarra) concluded the cause of death was
“poisoning through arsenic.” 1 October 1926, SS-t8A-4, 1928 A 59/2, Staatsarchiv Hamburg,
Hamburg, Germany.

2 During the 1920s Allied spies were active in Gemgnenonitoring, among other operations,
chemical weapon research. See for example a 19@8tr@escribing an Allied agent’s findings relatitag
chemical weapons in Berlin. The report noted thatdpy declared “experiments concerning poisonsgase
were certainly carried out in Dahlem. . .” The gjis0 noted that gas was also being manufactured in
another location in Germany. “Manufacture of Poi€as in Berlin,” 22 August 1923, WO 188/757,
R7/G/34, p. 1, The National Archives, London-Kewk.U

3 “Cargoes of Munitions from Russia to Germany: 8eBian between Reichswehr Officers and
Soviet,”Manchester Guardiar3 December 1926, p. 9; For more on aircraft aadhtan denial of the
December 3 report, see “Berlin Military TransacspNMunition Supplies from RussiaVlanchester
Guardian 6 December 1926, p. 9. Based on the fact thdut dicles appear on page nine, the reports were
likely not a major story at that time in England.
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on the testimony of two employees that worked wlt&¢nberg’s factory during the first
half of 1926, the article described how the factalgsignated the Gesellschaft zur
Forderung gewerblicher Unternehmen, or Gefu, wasadlg a front company for the
Reichswehr's new secret poison gas productionifiacfl The workers testified that the
plant not only produced phosgene and mustard gasl$o Green and Blue Cross. The
facility also housed a gas shell filling statioapable of producing a million gas shefls.
Despite the setback for Stoltzenberg in Russiaduttion to the compound in Troszk
Stoltzenberg also designed and installed chemacalitfes for foreign governments in
Brazil, Yugoslavia, and Spaffi.The Germans officially ceased chemical weapon
experiments abroad on 21 July 1933, when the R&@hMinister, Werner von
Blomberg, ordered all future experiments in thenctoal field be carried out only in
Germany’’

Despite the destruction of the majority of Germamghemical arsenal and the
revelations of chemical agent manufacturing, Sénlberg’s activities continued. The
result was environmental disaster. A second médjenucal weapons catastrophe in
Germany occurred in 1928, almost ten years afeeBtleloh mustard gas plant explosion
in 1919. At some point between 4:00 P.M. and 5:00.Bn Sunday, May 20, a massive

phosgene containment tank began to leak its deadiients at the Industrie- und

> Hans Giinter Brauch and Rolf-Dieter Miiller, e@hemische Kriegfiihrung — Chemische
Abristung 97.

%5 Franz Kiinstler, “Die Giftgasfabrik in Trotzkyorwérts,Nr. 16, (11 January 1927), reproduced
in Ibid, 109.

*% peter Rabel, “Stolzenberg-Skandaimburger Abendblatfl5 September 1979.

>’ Letter from Walther von Reichenau, 21 June 193%rBduced in Hans Giinter Brauch and
Rolf-Dieter Miiller, eds.Chemische Kriegfiihrung — Chemische Abrisiur3®.
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Handelsgesellschaft Mliggenberg GmbH, on the istdiftbute near Hamburg. The
company was a subsidiary to none other than then@Sicbe Fabrik Stoltzenberg, also
located on the banks of the Elbe Riv&Among the chemicals stored in significant
guantities in Stoltzenberg’s plant was phosgene.iffentory consisted of no fewer than
3,000 bottles and three large storage tanks, omdigh being the source of the
disaster’ After several hours, the ruptured canister ejetieteen cubic meters of
phosgene, and produced a cloud that accordingdaeport was “sufficient in quantity
to wipe out Hamburg'’s entire populatioff.”

Pushed by a northerly breeze, the cloud movedttreenarbor and claimed its
first victims. Two boys fishing together in a rovdion the harbor, the twenty year-old
Peter Meyer and his fourteen year-old younger lerptHans, were fatally gassed. The
phosgene then drifted over populated areas, whergl@ mysteriously began falling ill.
Police and fire companies were called in, and shscovered the hissing tank. Without
proper respirators, a group of brave police- aretrien filled the container with water
and pushed the canister into the harbor to nemérdéiie gas. Ten of these men, five

firemen and five police officers, were seriouslgsed and rushed to the hospitaht the

8 “\Was tut Herr Dr. Hugo Stoltzenberg bei der Miigmeny m.g.H.?"Hamburger Echp22 May
1928, Nr. 141.

%9 Astrid Liitje and Thomas Wohlleben, “Chemiefabriki&enberg — Zwei Katostrophen one
Schuldige?” in Arne Andersen, ddmweltgeschichte: Das Beispiel Hambykpmburg: Ergebnisse-
Verlag, 1990), 135.

0 “Giftgas-Explosion auf der Peute. Die SchreckenbhaHamburger Echp21 May 1928, Nr.
140; “An Extraordinary Accident,The Times23 May 1923, Issue 44900, 17.

L “Wer tragt die Verantwortung?amburger Echp22 May 1928, Nr. 141.
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nearby St. Georg Hospital, in addition to emerggmengonnel, some ninety people were
brought in with gas poisonirfg.

By this point, the cloud had become dangeroushyelaPanic began to set in
among Hamburg’s residents, as civilians fled soatiavto escape the cloud. Over the
next several hours, fire crews began to spray anmaraord water into the air in an
attempt to neutralize the poison. But it was anlgdattle. Life on the south shore of the
city was annihilated. The trees and bushes shdvahel died. Cattle, chickens, and hogs
from nearby livestock areas were wiped out. Thedlthen shifted again, towards
Wilhelmsberg.

As the toxic fog approached Wilhelmsberg, it flehiieto a pleasure resort, where
a wedding was taking place. The reception wasrimpéed, however, when the guests
noticed something was amiss when the food begtaste odd and became “repugnant.”
Suddenly the guests began to collapse one by onetfre ga$® It remains unclear how
many were affected across the city, but initiaineates put the death toll at six, with 120
sickened® The next day, that figure jumped to eight dead, 200 poisonef As the
hours continued to tick by, the number of citizéadeen to the nearby hospital eventually

jumped to 250. The last fatality occurred on Junetfich brought the death toll to t&h.

82 «Giftgas-Explosion auf der Peute. Die SchreckenbhaHamburger Echp21 May 1928, Nr.
140. This article, among dozens of others on the é&@losion, can also be found in SS-HA 135-1 I-IV,
4069 Band 1, Staatsarchiv Hamburg, Hamburg, Germany

83 «An Extraordinary Accident, The Times23 May 1928, Issue 44900, 17.

% “Giftgas-Explosion auf der Peute. Die SchreckenbhaHamburger Echo21 May 1928, Nr.
140.

85 “Wer tragt die Verantwortung®amburger Echp22 May 1928, Nr. 141.
% Some newspaper accounts give the incorrect nuofifatalities. For example, théossische
Zeitungreported eleven were dead on May' 24hen in fact the tenth fatality did not occurilidtine 2.

See “Gift,” Vossische Zeitun@4 May 1928, Nr. 123, p. 1; “Ein neues TodesopdfarPhosgene-
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The death toll could have been worse. The factttieficcident occurred on a Sunday
meant the factories in the area were abandonéaugh watchmen and porters were
among the deay.

The citizens of Hamburg, however, miraculously ddwgbreak when the
weather shifted in their favor. By the evening, Wiad had turned and pushed the cloud
back over the harbor. The city was saved whenlragan to fall, and after a steady
downpour the chemicals were neutrali22¥et the damage was done. Plant and animal
life in the area was wiped out. The cloud travedddtal of twelve miles. All food within
a five mile radius of the cloud’s path was contaat@a and had to be destroyed. Of
course, the environmental effects and path of tieom cloud were easy to track and
record. The people simply walked until the bushesteees were no longer shriveled or
dead®® “One can clearly look at the path of the cloudt® vegetation,” thelamburger

Fremdenblatreported’’ Due to the rain and other atmospheric conditidhsiag the

Katastrophie,' Hamburger Fremdenblat? June 1928, Nr. 152, SA-HH 135-1 1 - IV, 406982,
Staatsarchiv Hamburg, Hamburg, Germany.

7«An Extraordinary Accident, The Times23 May 1923, Issue 44900, 17.

8 “\Wer tragt die Verantwortung®amburger Echp22 May 1928, Nr. 141; “11 Killed, Many Ill
in Hamburg Before Rain Ends Terromhe New York Time&2 May 1928, Vol LXXVII, No. 25686, 1-2;
“Zur Giftgas-katastrophe auf der VeddaHamburger FremdenblatR2 May 1928, No. 142a, p. 4.

% The communist newspapBie Rote Fahnestated the food must be “officially confiscatedian
destroyed” (&mtlich beschlagnahmt und verniclijetDie Giftgaskatastrophe in HamburdJie Rote
Fahne 23 May 1928, No. 20. See also “Reich Army LinkedVar Gas DeathsThe New York Time&3
May 1928, Vol. LXXVII, No. 25678, pp. 1, 5.

Y “Die Phosgen-Katastrophe. Folgen, Méglichkeited urhren,"Hamburger Fremdenblat22
May 1928, No. 142,
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cloud, all of the fatalities occurred within a tkibometer radius from the leaking
container. Still, poisonings of residents were regmbas far as seven kilometers avay.
In addition, the psychological trauma the cloudietéd on the population is
difficult to imagine, and newspapers reported tineezl, terrifying experience. “The
characteristic accompaniment of gas poisoning Hamtlon’sThe Timeseported,
“given the scene of the disaster something of gpearance of a plague stricken area,
where men and women, haggard from sleeplessnelisalb@ut haunted by fear that they
will yet be victims of the invisible peril” Berlin’s Vossische Zeitungent further,
arguing that civilian deaths like this from poisgas would also occur in the next War.
Famed Hamburger pacifist and future Nobel PeaaPecipient Carl von Ossietzky
declared “this poison gas attack on the greatafittamburg, brought through the
irresponsible stupidityfummbhei} of the public authorities and the criminal preéting
of business-savvy former military bras®hmerzbegabter Exmilitgids an “obvious
education: - so the next war will be! So it willlb& TheHamburger Echagreed with
their journalism counterparts in Berlin, as thegldeed, “We all have now a taste of the
cruelty and ruthlessnesgribarmherzigkejtof an upcoming war’®

The environmental damage and risk to public hea#h also brought into the

forefront of the issue. Newspapers described t@ngas killed off plant life,

"L Ernst Gillert,Die Kampfstoffverletzungen (KampfstofferkrankungErennung, Verlauf und
Behandlung der durch chemische Kampfstoffe vertitsacSchade(Berlin: Urban & Schwarzenberg,
1944), 11-12.

"2«The Poison Disaster;The Times23 May 1928, Issue 44900, 16.

3 “Giftgas im nachsten KriegeVossische Zeitun@3 May 1928, Nr. 122, 2.

" Carl von Ossietzky, “Gasangriff auf Hambur§je WeltbiithneNo. 22 (29 May 1928): 814.

5 See the section entitled “Gaskrieg” under the nasiicle, “Die bittere Lehre. Was hat uns die
Phosgen-Explosion gezeigtPfamburger Echp23 May 1928, Nr. 142.
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contaminated livestock, and poisoned groundwatérararea. For “many hundreds of
meters’Die Rote Fahneeported:

.. .One can clearly observe the yellow coloratarthe grass, where the

gas had rolled in the direction of Georgwerdeone can also follow the

path of the gas cloud in the grass and the vegeatatiThe trees in the

way of the protracted cloud are completely atrophirishes and blades of

grass charre®

TheHamburger Fremdenblagtainted an even more sinister picture of a desdlat
landscape. The journalist seemed to print a diatyyef their experience:

Darkness is falling. Danger is rising. . . At ldstylight one saw just how

yellow the meadows and leaves became, how chickathslogs and pigs

toppled over into heaps. With this impression ihi® night, into the

emergency shelter. Between wild rumors and cruetsfa he most

terrible, the most eerie night, that ever lain aberisland.’

After the investigation began, reports of otherdrdaus materials were reported.
TheHamburger Echaeported “dilapidated barrels” containing arsemiese located,
contaminating lands and groundwaf&bespite the obvious danger, some local officials
were careless with their response. The Harburgugirs health offices declared
incorrectly that food which had come in contactwlie gas was “not a danger to health”
(nicht gesundheitschadlixf® It is unknown how many people may have been peidon

by ingesting the chemicals, rather than througlaletion. The prophecies many made

regarding chemical weapons and the nature of fudoindicts, as well as the graphic

® Georgswerder is a small island located in the River by the plant. “Am Orte der
GiftgaskatastropheDie Rote Fahng25 May 1928, No. 122.

" “Giftgasexplosion auf der Veddellamburger Fremdenblat21 May 1928, No. 141.
"8 “Nachspiele — Vorspiele?: Zur PhosgenkatastropHihburger Echp28 May 1928, No. 145.

"9 “Noch immer Phosgenflamburger Echp29 May 1928, No. 146. Harburg is located justisou
of Wilhelmsburg.
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perspectives of the environmental catastrophe, dstrate the recognition by the
Germans of the consequences these chemicals carohdwmans and the environment.

Within hours of the accident, government officibégan a formal investigation.
The ruling Social Democrats and the press demaadsaers from the police and
government officials. Among the questions posedewPid the police know that such
guantities of deadly gasses were stored thereAyhodvas responsible? The local
newspapeHamburger Echaleclared “For the authorities the question ariseg; in the
future can such severe disastasch(veren Ungliicksfaljdike this be prevented® Yet
the German civilians never received the answenrssbaght.

To the press and local officials, Stoltzenberg @estdl the entire episode an
accident, and that he was innocent of any safetiations. The company released a
statement, claiming the storage tank that bursfirstdpassed “the official pressure test”
in June 1927 When asked by local officials where the gas came f Stoltzenberg
claimed it was left over from the war and was aliowgell it to buyers in the United
States and Czechoslovakia. Facing a public relatightmare of almost boundless
proportions, Stoltzenberg suggested the entir&ksibcemaining gas in the facility be
dumped in the North Sea. Yet Stoltzenberg soonrhecaum on the subject when the
Weimar government investigators arrived from Betliipon the arrival of government
officials, Stoltzenberg refused to disclose botlvin@ acquired the material and for what

purpose it was to be used.

80 «wer tragt die VerantwortungMamburger Echp22 May 1928, No. 141.

8147 Todesopfer der Phosgen-katastroplitginburger Nachtrichter22 May 1928, No. 235, p.
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Given their past relationship, Stoltzenberg’s sisdepeaction was lock step with
that of the Reich War Ministry, who were also silen the matter. On May 24, an
official hearing sponsored by the government t@sgiigate the issue commenced. The
meeting was chaired by the Minister of Commerce JDlius Curtius. Neither the
German Defense Minister Otto Gessler nor the Reiehss Commander-in-Chief,
General Hans von Seeckt, testified at the hea€@uogstions about the gas’s origins or
Stoltzenberg’s intentions were pushed aside, aRéeh seemed to want the entire
disaster swept under the r¥fgThe government also showed little interest ipimg the
city pay for the damages incurred by the accidéfitile the military assisted in the clean
up, the city of Hamburg took a substantial finahhiawhen the Reich declined to help
pay for the damages. In a letter from the ReichnClbory addressed to the president of
the city senate and the mayor of Hamburg, Reicm€dior Hermann Muller stated the
phosgene was solely the property of Dr. Stoltzemend not the Reichswehr. “I
therefore regret to have to come to the conclusidiiller wrote, “that that the Reich
government is not in the position to share in tleaired costseptstandenen Kosten
from the phosgene accidefit. The official report declared the 3,400 gallon e
canister had a defective seam which could no longfastand the pressure. With the
German government and military uninvolved with exddo the causes of the accident,

the foreign press bought the story that the gasneafor war use and foreign

8 Lincoln Eyre, “Reich Says War Gas was Not for Ariijhe New York Time&5 May 1928,
Vol. LXXVII, No. 25689, 6.

8 etter from Reich Chancellor Hermann Miiller to fresident of the Senate of Hamburg and

the Mayor Dr. Peterson, 1 September 1928, SS-HA413D28 A 59/1, Staatsarchiv Hamburg, Hamburg,
Germany.
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governments showed little interest in taking anyoac No legal or safety violations were
found by German authorities, and the case wasa@fse

The political fallout would carry on, however, &g tchemical accident drove
deeper wedges between political parties in Germaing.moderate-left leaning
newspapeHamburger Echdinked Stoltzenberg to the German Communist R&BD),
declaring that his employees knew about Stoltzegibg@hosgene operations and Russian
enterprises as far back as the late fall of 192@Viossische Zeitunglso refreshed
German memories when they dug out their old st@iesit Stoltzenberg’s Russian
activities as well, providing articles that desedonce again Franz Kiinstler’s article and
the Reichswehr’s secret chemical weapons pro§rarhe communists countered, when
their official newspapebDie Rote Fahndlamed the democratic government and Social
Democratic Party for the accident, depicting thenmygpocritical enemies of global peace
in the post-Great War world. The gas is “an armamstock for the new German
imperialism” and “the SPD press. . . satisfieslfitagth deliberate dishonesty with this
provocation against Soviet Russf4.The KPD also responded to the SPD claims that
they knew about the war gasses in Stoltzenbergsqssion by asserting the weapons

were for projects with no military aims. Stoltzendgp&imself claimed that his war

8 “Hamburg Gas Tragedy was ‘Pure AccidenTtie New York Time8 June 1928, Vol.
LXXVII, No. 25698, 9.

8 “Die KPD. hat um Stoltzenberg gewuR§amburger Echp30 May 1928, No. 147; “Die
Hintergriinde,Vossische Zeitun@3 May 1928, No. 122, p. 2; “Schicksale einesl§schemikers,”
Vossische Zeitun@4 May 1928, No. 123, p. 2.

8Dje Giftgaskatastrophe in HamburdJie Rote Fahng23 May 1928, No. 120. In the same
issue, the paper elaborated on the lies of the SpPablicationVVorwarts describing the SPD political
connections to |.G. Farben, “the largest poisonmaduction site on earth,” and stating they waigdly
the lies and deploy “against the German poisoragdsinternational Bourgeoisie” and “the threat @i w
. See “Das Giftgas des neudeutschen Imperialistmwarts-Lugen und freche Falschungen zur
Verteidigung der deutschen RistungspolitiRje Rote Fahng23 May 1928, No. 120.
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chemicals, notably arsenics, would have been usegelt control and medical purposes,
specifically for the production of Salvarsan aneéiicals for use against cotton boll
weevils®’ The gas involved in the accident, however, wairdy collected for financial
gains and may or may not have eventually been insgdnilitary capacity, but there is

no evidence that Stoltzenberg intended peacefuljaakaims with his phosgerig.
Political cartoonists on both sides went to woaknpooning, accusing, and slandering

their opponents with artistic criticisms life thasgown below:

AHR FUR DIE
GERION 9nD DEN WeLzegs
: :wm;rdmf VBERTRE) ~ 0TV
eu";',,mcr"' M

CCUTICHEAND it ja
E;:;.r(nmm{n Pl
NWET T

Figure 5. Communist Newspaper Cartoon Regardintjz8tierg Disasté?

87 See secret memorandum by Colonel Waring to thedfir of Military Operations and
Intelligence, 3 May 1924, WO 188/758, R7/G/62, pTBe National Archives, London-Kew, UK.

8 SchweerDie Geschichte der Chemischen Fabrik Stoltzenbz2e73.
8This cartoon from the communist newspape Rote Fahndas a SPD caricature saying “No
danger for the Soviet Union and World Peace, Conist@wverstatements!!! Germany is completely

disarmed!” The skull which is belching the gasailsdled “Chemical TrustDie Rote Fahng22 May 1928,
No. 119.
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Oer Tod durd) Dhosgen.
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Der Geiff von Mostan: ¢ » 3¢ werde idh fo tun, ald 06 i) widh Bber bie
DHerfieliung von Gifigas enfriifle, i

Figure 6. Cartoon Printed Hamburger EchdRegarding Stoltzenberg Disaster

While the press slugged one another with prosecartdons, the remaining
chemical stock, some 50,000 kilograms of gas, wdsred destroyed. In their final
report, the government stated that Reichswehr pasddoaded the canisters on
freighters destined for the Atlantic where it cobleldumped “without danger to ocean
traffic or to the fish.?* German newspapers made a point to describe ticegsado

reassure the public there would be little to noitamlthl environmental damage due to the

% This cartoon from the social democratic leartitagnburger Echds entitled “Death by
Phosgene,” showing a red-star wearing, communisesentation of death. The sub caption at the botto
of the cartoon reads, “The Spirit of Moscow: ‘Nowwill pretend | am indignant over the manufacturafg
poison gas.” “Bersol” and “Trotzk” were the twomas of the factory Stoltzenberg helped construtien
USSR.Hamburger Echp23 May 1928, No. 142, p. 6. The cartoon was pidadished invorwéartson the
same day. Sedorwarts 23 May 1928, Nr. 240, SS-HA 135-1 I-1V, 4069 Bahdstaatsarchiv Hamburg,
Hamburg, Germany.

1 “The Hamburg Phosgene Explosioiifie Times2 June 1928, Issue 44909, 12.
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disposal process. Papers described the upcomimusegdrocess of gas mask-wearing
workers loading the phosgene stocks onto a shye ®unk in the North Sea, and that
there was no danger for the surroundirigsgebung and that poisoning of the fish
would be only “slight.” Four days after the acciteheHamburger Echdinally
concluded that “The danger to life no longer exiStOther papers were not so
optimistic. TheVossische Zeitungeported that due to the tedious task of spreaaling
neutralizing agent known as natron over the comated area, it would take fourteen
days to three weeks to eliminate the danger.Hémburger Nachtrichteestimated at
least two weeks for the clean-up proc&sbhe gas was indeed destroyed; the last
remaining bottles of gas were dumped on eveninlyné 17 into the Atlantic Ocean.
Several months later, the press reported the dugrgperations, providing dramatic
pictures of cylinders splashing onto the water,ag@mof the dumping site, and a
congratulatory letter from the Reich War Ministeio@ner taKapitan zur Se&eyer of
the Reichsmarine, who led the ocean disposal aparats well as the officers and men
of the local 8 Infantry Regiment who also helped on the grotfhd.

With no legal action taken, Stoltzenberg was feeeantinue his chemical work
in Hamburg. Less than a year after the accidenEelmmuary 1, 1929 Stoltzenberg

applied for a permit to build a new chemical lalborgaon Schnackenburger Allee,

92«vernichtung der Phosgen-Vorrattddamburger Echp24 May 1928, Nr. 143; “Das Schicksal
des PhosgensHamburger Echpl June 1928, No. 150. ; On the fish, see “Unsiattadachung der
Phosgengas-Vorratellamburger Nachtrichter25 May 1928, No. 241.

% “Natron gegen Phosgen: Langsam Beseitigung deal®gossische Zeitun@4 May 1928,
No. 123, p. 2; “Unschadlichmachung der Phosgengaséte,”Hamburger Nachtrichter25 May 1928,
No. 241.

% C. F. Josephi, “4000 Zentner Giftgas an Bdrdimburgischer Corresponderit January 1929,
No. 1. SS-HA 135-1 I-1V, 4069 Band 3.
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located in the Eidelstedt neighborhood of HambEig.reasons that remain unclear, the
permit was approved just eight days lateBuch a short approval time either testifies to
the lack of care shown by the authorities regarggnit applications and the hazards
chemicals in Stoltzenberg’s possession posed,dhitcpl influence the Reichswehr had
on military-related policies at the local level,lmoth. Big business and military aims, it
seems, continued to triumph over environmentalealth concerns.

By the early 1930s, Germans who read the news stoaet that Germany’s
chemical weapons program was alive and runningsieeaningly blatant violation of the
Treaty of Versailles, much to the chagrin of thasgong the anti-gas movement. For
whatever reason, the actions reflected an attitud@ect opposition to the general
public’'s sentiment. Many in Hamburg, though, won&Ver forget the name Stoltzenberg
and the disaster on that Sunday. Phosgene was etwnewn among the public, and
articles in the local Hamburg paper described @agdetail the chemical properties of
the gas and its use in warfafe.

As for any actions taken by the Allied powers, $iteation in Germany was such
that few actions could actually be taken. Becatdisehas a variety of industrial uses, the
possession of phosgene, for example, was not atidolof the Versailles Treaty.
Stoltzenberg’s factory rested outside the occupatane of the Allied powers, and the
Germans were quick to not only publicly investigdet also publicly destroy the gas.
When asked if the League of Nations would launchianestigation about the explosion,

British Secretary of State for Foreign Affairs 8iustin Chamberlain, the 1925 co-

% Dierk Strothmann, “Der Herr der Todesgifté{amburger Abendblat6 September 2009, p. 19.

% See for example “Was ist Phosgen?Hamburger Echp23 May 1928, Nr. 142; “Was ist
Phosgen?Hamburger Nachtrichter22 May 1928, No. 236.
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recipient of the Nobel Peace Prize and half-brotiiéuture British Prime Minister

Neville Chamberlain, said that “it would be prenratto express any comment about the
course that the cabinet will adopt on this issa@d claimed he knew only what had been
published in the newspapers so he could not formpamon on it until he had more
information?” Evidently, Chamberlain never got around to leagnitore about it or

simply felt the problem was solved, as several @digs the accident at a League of
Nations meeting on June 3 in Geneva, the Hambuystpsion was brushed aside and no
actions were ever taken. The Londdmesconcluded “its [the Stoltzenberg phosgene’s]
burial in the Atlantic Ocean is considered to hauaed it also as an international
question. . .*® With no significant domestic or international cegeences, German
military and chemical facilities, including Stoltdgerg’s chemical factories, proceeded to
test and develop deadlier gasses. As one mightexpe German authorities’ failure to
learn from the Hamburg disaster would have sigarfitenvironmental consequences
down the road.

When he war ended in 1918, the Allies began thgp8ean task of cleaning up
the lifeless moonscape that now covered much offidastern France and Belgium, with
the hope that it could once again resemble songptamiliar. Forests and meadows were
shredded and poisoned, converted to muddy cesspatiishundreds of miles of debris
fields and human remains scattered about. In aidit the annihilated forests near the

battlefields, during the war the belligerents déseeled thousands of acres of forests to

7 See “Chamberlain will sich genauer informierddgmburger Fremdenblat24 May 1928, No.
144a, p. 1; “House of Commonghe Times24 May 1928, Issue 44901, p. 8.

% See “The Hamburg Explosion” subheading under taimmrticle, “Work of League Council:
To-Day’s Meeting, The Times4 June 1928, Issue 44910, p. 13.

200



harvest timber for the war effort. At the frontetRrench Forestry Service estimated that
some 350,000 hectares of woodlands were destroydtehwar, the equivalent of sixty
years worth of harvestg. In some areas, such as Verdun or the Sommegtrastition
was all but total. Prior to the German retreahat$omme, the Germans destroyed
almost every building, bridge, tree, and fencehmgector, a rectangular area covering
roughly sixty-five by twenty mile$?’ In some cases, the destruction of the trees was no
caused by weaponry, but by lumberjacks and foredfigials trying to meet the heavy
timber demands of the war. In Britain, for examle,astounding 450,000 acres were cut
and cleared during the war, or roughly half of tbentry’s total forest area. The
Germans also took advantage of their natural ressuwf timber and wildlife, killing
livestock and hunting the last of Europe’s wilddrigopulation to the brink of extinction
to provide food for the starving populatitt.

Compared to Germany, however, the situation imégand Belgium was far
more complicated. After the war ended, the prooés¢earing and filling trenches
began. In many cases across Belgium and northedstance, work crews often buried
chemical and explosive ordnance as they began eotsnout the terrain to make it
suitable for farming and construction again. Despiter three years of exposure to
chemical pollution and soil contamination, life bego reappear in theses areas, even

those such as the Cambrai and Ypres salients. @&asguick to return, and scientific

% Richard P. Tucker, “The World Wars and the Glatstlbn of the Timber Industry,” in Tucker
and Russell, ed®atural Enemy, Natural Ally113.

1% Richard P. Tucker, “The Impact of Warfare on thatiMal World: A Historical Survey,” in
Ibid, 29.

191 The same practice was carried out by the GermarisgdWorld War 1I, however the species

managed to survive that slaughter as well. StoeckHaoternational Peace Research Institesfare in a
Fragile World: Military Impact on the Human Envirorent(London: Taylor & Francis Ltd, 1980), 57.
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journals noted the recovery of bird populationghAugh the forests that once occupied
large areas around the Somme were now entirelyayest, large fields of scarlet poppies
and pink rosebay willowherbs had returned, covetiregonce desolate battlefield as
early as July 1917%

In addition, scientists also noted that birds sektoeadapt to the wartime
environment. Observations were made of canarieaireng calm under fire, pigeons
ignoring gunfire to deliver messages, and even sspeeies becoming used to the sound
of explosions. As the journélaturereported in 1919, “At home the consensus of opinio
of trustworthy observers shows that birds wererst inuch upset by air raids. As these,
however, became more frequent, their fears dim@ushrlhe journal went on to report
that migration patterns did not appear to be iofed, however the largest problem the
birds now faced was “the lack of forests and wdod@ke journal noted that arboreal
birds such as woodpeckers and owls vanished irs avkare forests once stood prior to
the war®®

During the war, soldiers noticed birds living instlt®yed buildings and thriving in
the trench environments. For example, in Francectod attached to an ambulance corps
counted thirty-five different species of birds etimmediate area nesting in trenches or
the ruins of buildings. During a German gas clotidck in 1916, soldiers could hear
robins and starlings chirping above the white poisloud, creating a bizarre

juxtaposition of soothing sounds in the air amalsieadly environment on the groufid.

102 A W. Hill, “The Flora of the Somme BattlefieldNature No. 2520, Vol. 100, (14 February
1918): 476-477.

193 Hugh S. Gladstone, “Birds and the Waature No. 253, Vol. 102, (20 February 1919): 488-
489.

104 GladstoneBirds and War130-131.
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As we have seen, owls enjoyed the abundance oifr#tie trenches and in no man’s
land. Other birds also took advantage of the spikéiench-friendly species’ numbers.
Insectivorous birds such as swallows, martins,samifts dined well on the seemingly
endless numbers of vermin insects. Worms and ggxpgsed by gas or high explosive
shell fire that loosened or churned up soils preglithstant meals for hungry birds
overhead!® Of course, depending on the chemical, the conti®ihinsect could very
well have its revenge when the bird dies of poisonmsumption.

Insect populations also seem to have been seriaffsigted. An article in
American Millermagazine noted that the “scarcity of insect pestsral Rheims is
attributed to the use of poison gases in that rediging the World War*® While never
completely eradicated, clearly chemical warfareatiggly impacted even insect species
with the most rapid of reproduction abilities.

Humans also began to return to the battlefielgspe the danger of traveling in
the war-torn regions, battlefield tour guides walready available. In 1920, Michelin
published a travel guide for Ypres, including artotithe salient and its major landmarks
from the war. The guide includes numerous photastwtiocument the level of
environmental and urban destruction. Trees arediiff; craters and rubble are strewn
where villages used to be. The guide summed updéee when it stated, “Ypres is now

but a memory.*®’ Still, the images show grasses and bushes alresutying. What

cannot be seen, however, is that the grass that/edrremained discolored for months.

105 1hid, 103-107.

1% Edmund P. Russell, “’Speaking of Annihilation’etMobilizing for War Against human and
Insect enemies, 1914-1945,” The Journal of Ameridatory, Vol. 82, No. 4 (March 1996): 1512.

97ypres and the Battle of Ypré8lermont-Ferrand, France: Michelin & Cie, 19269,
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In the spring of 1919, a British soldier named Arthong took a tour of the
Ypres salient. While on his journey between Fraamu@ Belgium, Long visited several
towns. Among them were Ypres, Locre, and Bailldala letter to his wife chronicling
his trip, Long described the area around Ypresa®bdk one of these battlefield tours.
Long noted that the grass remained a bright yetloler from the German gas shelling.
While resting in the town of Bailleul, Long wrotest, “The destruction of Bailleul is
almost as complete as Ypres. . .l could not loaknughe devastation of the countryside
without thinking of all the slaughter and bitteffsuing resulting from the awful events
which had occurred in the area visited. And orferised to reflect that man has indeed
sunk very low to use his superior intellect in fasing means of dealing death and
destruction all around:®®

In sharp contrast to battlefield tourism, the Freand Belgian governments were
faced with an unprecedented environmental catastraground contaminated with
millions of tons of chemical and high explosive maidce. The millions of acres of land
which became the location of the Western Fronttfidfeelds flourished before the war.
Recently, a study by the geographer Hugh Cloutlhasinated the scale of the
battlefield contamination problem for the local atitants. According to Clout, some 6.5
million people resided in the battlefield area Ivefthe war. Among the hundreds of
settlements are several cities, including Lillens\a Reims, and Amiens. Although when
Northern France comes to mind one normally thirfksi@al landscapes, one third of

France’s industrial output derived from these aréasre were, however, vast expanses

198 Arthur A. Long, letter to his wife Mrs. A. A. Lon@ March 1919, A A Long, 06/30/1, p. 14-
17, Imperial War Museum, London, UK.
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of rural countryside. While factories and coal mmprovided jobs for many of the
residents, ninety-six percent of the area was dasegl for farming or forestry. Specific
numbers of farms are unknown, however a reporhbyrrench government that counted
the farms across the nation in 1892 counted 669a@%4s in what would be the future
war zone'® Yet four and a half years of war had changedfatis, as entire villages
and thousands of farms would be annihilated dutiegvar. On 11 November 1918, only
2,075,060 people were left residing in the areayyntd whom fled the war zone as
refugees or were moved by military actidh$.

To solve this problem, both nations’ governmentmadiately evacuated
civilians and cordoned off zones deemed too damngetimoccupy. In France,
assessments of post-war terrain were conducteda@arkd zones were placed on maps
designating the level of danger. Blue was useddiatively safe areas, and yellow for
those areas too contaminated for usage but hgabsebility of being cleared within
several years. The red zones were by many atrtteedeemed too hazardous to enter;
many believed that the cost of clearing the landithe devastation level was so great
that the area would never be reclaim&dThis resulted in the closing off of some
16,000,000 acres of land, or roughly one percetheif entire country. Fences were
constructed with warning signs statihBRRAININTERDIT, or forbidden ground. The

French logically refer to the area as #mne Rougé'

19 Hugh CloutAfter the Ruins: Restoring the French Countrysitilarthern France after the
Great War(Exeter: University of Exeter Press, 1996), 8-17.
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Despite their precautions and proactive stancersvguarantining millions of
acres of territory, hundreds of Belgian and Fregmebple have been killed over the past
ninety-five years as a direct result of leftovesabterranean ordnance. Both nations
have created specialized ordnance disposal greaprsisted with the dangerous task of
cleansing their landscape of poison gas and ex@adiells. In most cases, the ordnance
is discovered by civilians, usually farmers. In gocases, it is simply a single explosive;
other times, large caches are discovered. For eeamBelgian farmer in 2001
discovered a sizable British stockpile while plogvims field, containing some 1,100
explosives. The farmer discovered it when his tmastink in the mud, striking one of the
shells. Fortunately, he was unharmed. Unfortunatedy everyone is as lucky. In 1991
alone, thirty-one French farmers were killed byksatg shells in their fields.

Between 1954 and 1972, the Belgian military rowtedected ordnance to
stockpiles and regularly dumped them into the Bagiscay. On average, the Belgians
dumped forty-five tons of chemical and explosiveenal annually. In 1980, the
Belgians were forced to cease this method of dedpas the Belgian government signed
international agreements banning the dumping otfegasto the ocean.

By the 1980s, the Belgians were falling behind. ¢assation of sea dumping
initially created an ever-accumulating amount ad¢onaterials that required proper
disposal. Due to budget restrictions and the necgssaining required for the work, the
people charged with cleaning the countryside areifenumber. By the mid 1980s, just
an eighty-two man disposal team defused ordnanossthe country. With such a small
number of workers, the clean-up effort will takedeées to complete. The work requires

a high level of expertise, and there are obviogsicant risks involved, including
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severe gas poisoning from active chemical sheltieath. In 1986 alone, four Belgians
were killed during disposal operations.

Despite their losses and the incalculable strégsg, éfforts continued. Despite the
loss of four comrades, the Belgian teams uneastigdtdeen tons of chemical ordinance
in 1986. One of the most active teams is the stpagdd out of Houthulst in West
Flanders, located in the heart of the Ypres se&ioown as the “blue berets,” they are
the Second Intervention Task Force and Toxic Pfatddhe Belgian Army. Known
among the locals as tixovos a Flemish term that translates as “the men olosxe
devices,” the men work on a strictly voluntary lsadihey are paid little for their bravery
and exposure to danger; in 1999 they were paicejesen pounds more per week when
compared to the salary of a normal soldier. Onay®reach day the group receives
thirty new requests, but unfortunately the Dovoly dxave time to respond to half that
number. Appointments to remove a shell must, toeegbe made well in advantg.

The amount of hazardous material the Dovos remeveggar is astonishing. In
1986, the Dovos recovered 15,000 shells, and esahtlgousands more are recoveréd.
In 1989, the Belgian Defense Minister Guy Coeméarized the construction of a new
automated dismantling facility, costing some $4lighil.**> In 2000, some 175 tons of

ordnance were removedf. Despite these impressive numbers, the Belgianrgovent

13 Kevin Pilley, “Deadly Harvest of an Unending Wre First World War Continues to Claim
Victims Among Those Who Farm the Fields of Flandefinancial Times6 November 1999, 10.
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was forced to take additional measures. By theoéiide twentieth century, the ever
growing stockpile of recovered chemical shells éarthe government to build a robotic
disposal facility specifically for chemical shelbdosal. The £9 million ($14.6 million)
facility at Steenstraat began to processes someo250f chemical ordnance that had
accumulated between 1979 and 1$9®Due to the extreme danger, the facility is only
able to destroy thirty-five chemical shells per délye shells are cleaned with carbon
dioxide pellets, x-rayed for cracks, and disarmgthioman specialists in special concrete
bunkers. The materials are then turned over todbetic disposal units.

The teams will continue to work for some time. A¢itr current pace of disposal,
Belgium officials predict they will be free from emical ordnance contamination
sometime during the year 2149, well over two ceaguafter the first chemical shells fell
on Belgian lands. Regarding the clean-up effont4,999 Dovos member Sergeant Major
Dirk van Parijs summed up their overwhelmed butficdemt feelings: “Belgium is still a
battlefield. . . It will be a long battle. But & & battle we shall win. One day®

In France, the government immediately went to wabglaring ordnance, filling
trenches, and clearing the fields of debris an@dxrvire. Initially, the efforts were lead
by theService des Travaux de Premiére Urge(®€PU), the government agency
ordered by the state to remove “shells or susppdpenent.” The organization was quite
large, numbering some 18,000 workers by March 19h8.shortage of manpower
convinced the French to employ anyone they could, fincluding 6,732 French

civilians, 9,450 German Prisoners of War, and dhensands of Chinese migrant

7 pilley, “Deadly Harvest,” 10.
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laborers. The group continued to expand its woddan the months than followed. By
April, 22,525 POWSs were assigned battlefield clegrduties-*® Although hundreds of
thousands of shells were cleared and some 2,000886@ares were cleared for farming,
numerous workers and civilians continued to besllilbr maimed by the leftover
chemical ordnance. Still, by 1921 5,779,132 petipél in the former war zones, nearly
eighty-nine percent its pre-war levéY.

The task of cleaning the former battlefields evahyufell under the
administration of the government®partement du Déminager the Department of
Mine Clearance, in 1948 Despite the millions of chemical shells still aetin the
earth, land mines took special priority after WoN@r Il because it would improve the
weakened agricultural and industrial output of¢bantry. Just as they had done after
World War |, the French again used German Prisoofevgar to assist in the clean-up
operations.

While figures are not available for post-World Watean-up, the historian Chris
Pearson recently discovered figures for the postii\War 1l efforts. Pearson described
how 52,000 German prisoners were put to work algamines across the country. Such
tasks were a violation of the Geneva Conventioitheg “exposed prisoners to
dangerous work.” As the soldiers had military thagn and the social belief at that time
was that German lives were not as valuable as Rrenes, the French put the Germans

to work anyway. In at least one case, a detachofgmrisoners was forced to walk across
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land potentially containing mines to explode “thas#ividual mines which escaped the
checks of landmine clearer¥? Just as clearance work after World War | was allgea
affair, so too it was after the second Great Walthough Pearson concluded that
“removing mines and other explosives from Frenahvgas a largely successful
operation,” the price in lives was steep. As expi®shells and chemical ordnance from
the First World War took a back seat to the morgespread threat of standard land
mines, the ultimate results of the clean-up openatimmediately after the war are
debatable.

In terms of lives lost, hundreds of French and Garsnwere killed between 1944
and 1950 clearing ordnance. During that six yeansg71 French mine clearers and 738
German prisoners of war were killed. Thousands mane injured; for example, 2,988
German prisoners were wounded while clearing tieaéh countrysidé®

By 1996, the department consisted of eighteeniclistspread across France, and
employed only one hundred twenty-three specialistsywn asdémineurs?* From
Normandy to Verdun to the Somme, every dayineurgainstakingly excavate,
disarm, or destroy chemical and other types ofnangice at the risk of their own lives.
Like the Belgian specialists, the work is all tdtea deadly. Since the department began
its mission, over 63@émineurshave lost their lives, including two disposal etpat

Vimy in 19981%

122 Chris Pearsor§carred Landscapes: War and Nature in Vichy Frafiew York: Palgrave
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Worse still, due to the sensor limits of metal d&des, even areas considered safe
were only cleared of surface or near the surfaeelde This makes the problem a
seemingly eternal environmental catastrophe. Asdlileslowly erodes, once deeply
entrenched, harmless ordnance rises to the sudgmese new difficulties. Civilians,
usually farmers, continue to be killed or injurgdlive chemical and explosive shells. In
1991 alone, hidden ordnance killed thirty-six amdred another fifty-one people across
the country®?® In many cases, civilians call the disposal depaninfrom their homes
directly to have a shell removed from their gardegyard. The department receives some
two million requests of this nature annudfy.

In 1996, the journalist Donovan Webster spent tivith thedémineurs
investigating their day to day activities. When W&l asked the work team what their
least favorite type of shell was, the workers ghed that chemical ordinance was the
worst. “First, you never know how solid the skime,aexplained Henry Bélot, then a
twenty-year veteran who on at least one occasiansewaerely gassed by a live chemical
shell. “They are often rusty, so they may leak @ad kill you as you lift them. . .we have
to take special precautions. It is very difficuit®Stationed at Verdun, Bélot’s team find
and remove on average thirty tons of chemical @miie per year Collected shells
from around the country are transported to a ddiaolfacility at La Crotoy, located by

tidal flats along the English Channel. To limit tiiek to the general public, excavated
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chemical shells are transported during the niglspiecial trucks with sealed cargo bays.
The trucks are unmarked as to not scare the pdiflic.

Despite every precaution, accidents continued toig@ven at La Crotoy. In
1996, an explosion at La Crotoy destroyed a snegdbtl Although nobody was injured,
two hundred area homes were evacuated. Securigi$@been reported as poor, and
many of the shells awaiting destruction leak thekic payloads>* Such was the case
most recently in April 2001, when 15,000 peopleevevacuated from the Vimy area.
French officials noticed several crates of Yellovo§s shells and Green Cross shells had
rotted and were leaking their contefitsThe crates were stored at the Vimy depot, a
facility which at that time held some one hundredesnty-three tons of ordnance; the
majority containing chemical agents. Fears thatathenunition had become unstable
forced the French authorities to take emergencysarea. Five entire villages were
evacuated, including Farbuf, Willerval, Achevilkleux-en-Gohelle, and Vimy. Police
went door to door rounding up the residents, aadipy them on buses. The operation
involved 3,500 firemen, police and soldiers, ad aglfifty bomb disposal experts. After
ten days, the area was deemed secure and thesitimre permitted to return to their
homes'*

Once the ordnance is collected, the demolitionggsdegins. Upon arrival to the
beaches by La Crotogémineurdlig large pits on the beach when the tides arabilte

water line. Once the chemical shells arrive, theybairied under regular high-explosive
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shells, creating stacks in the pits. After a fewiisothe tide comes in and the stack is
then detonated safely underwater. The tidal flagsevehosen at the site because the
amount of sea life in the area is minimal and tatiral movement of sediment on the sea
floor provides a consistent surface platform forendetonations. Ordnance is detonated
only one week per year. The other fifty-one wealesspent collecting the material to be
destroyed. It remains a slow process; in 2009Ftkach Interior Ministry estimated that
over 12 million shells remain in hills and forestshe area around Verdun alof&In
sum, it is clear that the French continue to steiggth the environmental impact of the
war. As onedémineurdeclared, “To this day, the First World War is ghtmare for
France. It killed a generation of our men. But thasn’t all. As you wipe those men
away, you also destroy our farms and fields, ycstrdg our homes. Everything>®
Despite the already apparent environmental devastahose politicians who
advocated for a ban of chemical weapons after Widdl | did so primarily for other
reasons. The two most common were the fear thatweapons could be used against
civilian populations via aerial bombs; the secoethf the cultural perception that the
use of poison gas was “uncivilized.” The first fanconference on the subject occurred
in 1922, when the Conference on Limitation of Arnegaty or the Washington Arms
Conference, was held in Washington D.C. Represeasatrom the United States, Japan,
France, Italy, and Great Britain met to create i@ansal treaty to answer the American
congressional demands for arms control, proteafanvilians during wartime, and a ban

on the use of poison gas or chemicals in a fute #t the conclusion of the conference
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a treaty was drawn up, and among the articles wadtat banned the use of chemical
weapons. It read, “The use in war of asphyxiatpaisonous, or other gases and all
analogous liquids, materials or devices, havingyuseen condemned by the opinion of
the civilized world. . .this prohibition shall baiversally accepted. . .” Yet another
article in the treaty restricted the use of subnes] a topic which the French were not
willing to concede. The French never ratified treaty, and the agreement fell ap&it.
Three years later, a larger conference concerhi@game issues was held by the
League of Nations in Geneva. The original intenthef conference was to restrict or
abolish international arms trading. The Americalegation again sought to pass a ban
on the use of chemical weapons. The drive behisdtiove stemmed from an American
advisory committee to the delegation which quetiedAmerican general public about
their attitudes towards chemical warfare. The fmlhd that nineteen people favored
either retention of gas warfare or retention witims restrictions; 367,000 people
favored banning chemical weapons altogether. Th®€ol at Geneva, using almost
verbatim the article from the Conference on Liniitatof Armament, officially banned
the use of both chemical and biological weaponhe Geneva Protocol was both signed
and ratified by the Germans, French, and Britishd85. Ironically, the Americans failed
to ratify the Protocol in the Senate, much to thagein of President Coolidge and the
American delegatioh’” There were a number of reasons for this, inclugiolicies of
isolationism and infighting among members of thage. Those who voted against

ratification felt that the ban would leave the éxitStates unprepared for a future war if
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the enemy were to use chemical agents. There wasignificant push back from
veteran and chemical industry groups who also whaf¢he potential vulnerability to a
military that abandoned chemical warfare altogetffer

These arguments in the end were moot, as the Géhrewacol did not ban the
possession, manufacture, or purchasing of chemweapons. If anything, the 1920s and
1930s saw a rapid development of chemical wartoleriologies and toxins. Despite the
inspections and restrictions imposed by the EnfegheeGermans expanded their
chemical research for the dual purpose of miliemg civilian gains. The combination of
civilian and military enterprises was nothing n@s,Germany as often used the military
as a means of constructing products or technoldgresvilian usage during the
Kaiserreich As the historian Michael Epkenhans has arguésré&tis some evidence
that the military served as a conduit for the tfanef technologies to the civilian
economy. The development of the diesel enginestiwm turbine, and the telegraph are
some examples:*® During World War |, the technologies associatethwjias warfare
(gas masks, cylinders, etc. . .), as well as sdntieecagents (chlorine or phosgene)
originated from from civilian circles. However, aftthe war the techniques and toxins
developed during the conflict were often applieditalian applications, notably pest
control.

Hugo Stoltzenberg was not the only German chentist mad visions of profit in

the chemical industry after the war. Fritz Habeitthuypon his various war experiences to
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branch out into other scientific endeavors relatechemical weapons. As his colleague
Professor Freundlich later observed, “His [Habevajied war experiences had led him
to appreciate the great value of cooperation betvlee different sciences* Haber'’s
work in the war and with Tasch compelled him tavia new organization, designed to
continue poison gas and chemical research undeuike of a civilian organization
dedicated to solely pest control. Founded by Habeipril 1, 1918, théeutsche
Gesellschaft fur Schadlingsbekampfi@german Company for Pest Control, abbreviated
as Degesch) was similar to the Tasch in that itloed the minds of various scientific
disciplines at the KW}** Foremost among the leadership was of course Habealso
Albrecht Hase and Dr. Ferdinand Flury from the K¥Wharmacological Department.
The following year, Haber helped restructure Bi@ogische Reichsansalt fur Land- und
Forstwirtschaft(Biological Institute for Agriculture and Forestryrhe Reichsansalt’'s
director, Otto Appel, had directly participatedgas operations in Russia during the war
and was willing to adopt Haber’s pest control atitres. Degesch soon worked closely
with Appel, inviting him to experiments at theisteng grounds and sharing their
results'*? Appel had experience with pesticides, as he caeduexperiments relating to

the effects chlorine and phosgene had on pestsegetation on the Eastern Frdfit.
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Two departments were established within the Reitded where basic and applied
research on pest control took place.

Meanwhile, experiments continued to take placéatitwWI's Pharmacological
Department, many of them highly illegal. For exaeppésts that involved chemists
exposing insects such as cockroaches and weeviisistard gas and other war gasses
were conducted, a clear violation of the Treatyefsailles. In another large experiment,
Haber detonated bombs filled with arsenic powdex farest near Guben with the hope
of killing off pine lampett moths. The illegal reseh ceased, however, when the Military
Inter-Allied Control Commission were about to inspthe institute. Terrified the Allies
would discover their work and close the institike research was halted. Instead of
quitting entirely, however, Hase and Flury movedh® Reichsansalt, and operations
secretly continued within the agency’s Physiolog@ology department. Haber’s
Degesch was a subsidiary of Degussa, and he sudrgggmoved Degesch to Frankfurt
from Berlin in 1920 to cut down on travel and cheahishipment expensé¥'

Degussa’s legitimate pest control undertakingsenn@ny bred a successful
company. Between 1920 and 1923, Degesch clearethBls3across the country,
fumigating some 6.3 million cubic meters of sp&tdn 1921, Haber made Degesch a
public company, followed by an expansion of the pany across the continent including

eight new branches of Degesch opened in the Balk#sisg his wartime expertise and
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connections, Haber found himself by 1922 in condfad quite successful international
pest control company’®°

Ultimately, German pesticide research led to tisealery of two of the most
well known poison gasses. After the war in 1936esman scientist named Gerhard
Schrader created tabun gas while researching arganisphorous compounds in an
effort to build a more potent pesticide. The fitstve gas ever invented, tabun is
colorless and odorless, capable of killing throirgtalation or contact with the skifi’

Though not as toxic, the other chemical develop#idal much larger historical
footprint. During the war, German chemists devetbaeew arsenical delousing agent
called Zyklon. The chemical was used to fumigatargety of locations, including
submarines, barracks, and prison canip# the early 1920s, Hase, Flury and company
were creating large quantities of cyanide in seafatew mill cleaning agents. Further
experiments by Haber’s chemists at Degesch Ieldet@rteation of a solid crystalline
cyanide substance dubbed Zyklori’8.

By the mid 1920s, some American chemists were wgrklosely with their
German counterparts on the new compound, sharipgriexental findings and data. One
such chemist was Dr. Hugo Hartnack, who was flir@erman and a member of the
Gesellschaft fir angewandte Entomologie. In 1924&tick set up his own pest control

company based out of Chicago, the Dr. Harthackr@xteting Service. Among their
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chemical stocks, Hartnick used Zyklon B in his @p@ns in the United States. Not
everyone was thrilled with the idea of using thesvnbut by reputation especially
dangerous, poison. Hartnick receved a letter d28eguly 1928 from the outside
company that stored his Zyklon B supply that theég hot approve our storing this
ZYKLON ‘B’ in our Chicago warehouse, particularlgrithe summer months. This is due
to the fact, as you know, that the gas, if libettate deadly poisonous and leaky cans,
while not expected, may nevertheless develops heat develops considerable pressure
within the cans®° The fears surrounding the chemical were well-fahdn Germany
people had already been poisoned from Zyklon B afiem fumigations. In 1924, two
people in Wiesbaden were severely gassed simpbulseca maid had opened a door to a
room too soon after it had been fumigated. Onéefictims eventually died from the
gas. Later, across the border in Prague, Czeclalsl\a police officer died when he
entered an area cleared with Zyklon B that hacbren properly ventilate* Neither
Haber, Hartnick, nor anyone else for that matteavkrhowever, that Zyklon B would
become perhaps the most infamous chemical in lisasrit was to be the primary
chemical agent used by the Nazis in the extern@natamps at Auschwitz, among
others.

By 1927, with the help of Haber and substantiatetefcinding from the
Reichswehr, an animal breeding farm and a brandlaleviacility at the Reichsanstalt

was completed for the purpose of poison gas antitfuksresearch. In addition,

150 gee letter from W.C. Nissen to Hartnack ExterniimpService, 28 July 1928, BArch R
3602/2266, Das Bundesarchiv-Lichterfelde, Berliohterfelde, Germany.

13L«Abschrift, ‘Desinfektion’,” May 1924, BArch R 3602262, Das Bundesarchiv-Lichterfelde,

Berlin Lichterfelde, Germany; Memo from Degesclitte Minister of People’s Welfar& ¢lkswohlfahr},
12 August 1927, BArch R 86/2852, Das Bundesarchiherfelde, Berlin Lichterfelde, Germany.

219



Germany also constructed secret chemical facilitidgussia, and would expand its
chemical warfare program after the Nazi seizurpavfer in 1933. Because he was
Jewish, Haber emigrated and ultimately died the gear on January 29 in Basel,
Switzerland.

Yet during the 1920s and 1930s, what remainedamtinds of many civilians
were not the political ramifications of chemicalrfeaie, but the psychological and
environmental effects. In Germany, the men retwfiam the front brought home
experiences of desolation and visions of lifelesgicape. Accidents and disasters like
the “Stoltzenberg-Skandal” refreshed their minasg] #luminated those of civilians, to
the ecological consequences regarding chemicalemsagust as we saw during the war,
military and political aims overrode any environrtaegislative push by the public.
How these perceptions of war and the environmemifested within environmental

thinking will be seen in the next chapter.
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CHAPTER 5

WAR, ENVIRONMENT, AND THE CULTURAL RESPONSE

“The road and surrounding fields were one massasfreand bore
the horrors of secret and silent suffering.”

- Gustav Ebelshauser, i Bavarian Infantry Regimeht

The Great War, including the chemical warfare eignee, fundamentally shifted
European’s cultural perceptions about war and tive@ment. The environmental
devastation levied by gas and other weapons waselenhything seen in prior conflicts.
Trenches, mud, barbed wire, corpses, rats, afddgdandscape became the public’s
image of the Great War, constructed through a tyacokliterature and visual media.

How this collective image was fashioned, and hown@ms perceived and imbibed these
changes in the land, is the subject of this chapter

The fears of environmental destruction, as wethasrecognition of World War
I's devastating effect on the landscapes of Euragee manifested in German culture
during and after the war. Historian George Mossgglighted the fact that “the war was
accompanied by a heightened awareness of nattislthough Mosse used this fact to
describe the construction of myths surroundingithe experience and nature, | argue the

heightened awareness of nature also cultivatedvasease of reality towards war,
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specifically the cultivation of perceptions relafito poison gas at the frohPublic
awareness and attitudes towards war and the emvewinextended well beyond the war
years, as German artists, writers, and poets destand depicted their impressions. This
escalation of awareness is especially acute anbef the 1920s, when visual images of
the war’s effects in poetry and paintings reacledaroad audiences of Germany, as well
as the publication of the war’'s most famous literat notably Erich Remarques
Westen nichts Neugall Quiet on the Western Front). By 1935, thetwagjority of
Germans knew very well, at least aestheticallyjni@act chemical and industrial
warfare had on the landscape.

During the war and the immediate post-war deca@em@n writers
unintentionally fashioned a universal experienctheftrench war among the general
public. German soldiers wrote countless lettersdadmapt diaries, and penned post-war
memoirs. Within the pages of their writings, themaéten commented on the natural
devastation they witnessed. “The land about udbbhasme desert,” one soldier recalled.
“No tree, no bush, no steeple, no house. A chaogropled earth, over which ran the
front, under which lay buried every lifé William Hermanns recalled in the summer of
1915 that upon his arrival near the village of Apoat, he was shaken by the
environmental devastation:

The Argonne Forest lay before us, but we saw ndnéh@ saturated

verdure of the lush summer. We heard no woodpeckensdid we see
wild pigs or deer running through thickets. We saone of the animals

2 George L. Mosse, “War and the Appropriation ofiNeaj” in Volker R. Berghahn and Martin
Kitchen, edsGermany in the Age of Total Wdrondon: Croom Helm Ltd, 1981), 102-122.

% Helmut StellrechtTrotz Allem! Ein Buch der Fror{Munich: J.F. Lehmanns Verlag, 1931), 179.
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that had made the forest famous as a royal humiognd. The mighty
trees, centuries old, stood beheaded.

Later, Hermann linked his psychological traumahi ¢énvironment in a letter to
his sister Greta. He wrote, “I have come here loydhe Kaiser and Reich, but
something happened to me that makes me feel tteatd been spiritually mutilated, like
the miserable, broken, bare trees here in thetfdtdsfantryman Friedrich Lehmann
wrote after surveying the field before him that t'iagouff of life remains; the tree stumps
are dead, the grassy surface of the land is buthedyround is churned up to four meters
deep, plowed, slashedgrschunden martyred, grey and dead; exactly like the many
friend and foe that still lay unburied.”

More significant, however, is the fact that the naéso pointed out the bizarre
juxtaposition or conflict between a beautiful naluandscape and the hellish nightmare
witnessed so often in the trenches. Recalling htriig was assigned to a watch patrol,
Helmut Stellrecht recalled in his memoirs one paitr evening at the front. “The quiet
of the falling night leaves me looking amazedstaunj on watch,” Stellrecht poetically
wrote. Only the sounds of long range ordnance cbaltleard, but when the firing
stopped silence resumed. With the sounds of wae,gsiellrecht took his thoughts to the
landscape for peace, longing for a break from igjitihg. The silence of the guns and

the cover of fog hid the trauma inflicted on hisreundings. “The mountains change

* William HermannsThe Holocaust: From a Survivor of Verd(iew York: Harper & Row,
1972), 31.

5 |bid, 35-36.

® Friedrich Lehmannyir von der Infanterie: Tagebuchblatter eines bagehen Infanteristen aus
funfjahriger Front- und LazarettzeiMunich: J.F. Lehmanns Verlag, 1929), 104.
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with caps of fog, as if they want to sleep. Cuanh clouds settle in that cover the tired
world. . .The world returned back to itseff.”

Gustav Ebelshauser, who likened the battles soltetgats waged in the
trenches with one another, recalled one morningevhature seemed to continue to rebel
against man’s devastating influence. “Soon a bgliawimer of pink-yellow color
brightened the sky, bathing the eastern horizannmagnificent iridescence of light.
Nature was awakening,” Ebelshauser wrote, “. spite of the picture of desolation that
struck the eyes, one could hear the twittering@muping of birds. As the sun rose they
went on with their singing and morning greetingsl@fiance of the flying bullets'Like
Stellrecht and others, nature struggled and redbeli@inst the devastation of war.

Other soldiers wrote their thoughts in relatingn&dure and war more explicitly,
directly comparing their experiences to nature. &gaw the natural destruction akin to
the massive slaughter of their comrades. Ernsef,al Jewish volunteer who later went
on to become one of Germany’s most well known dtestsa saw the destruction of the
woods in front of his trench like that of his cades. “A forest is like a people,” Toller
observed, “A devastated forest is like a massageegle. The limbless trunks stare
blackly at the day. . *’Others felt the same way. In a letter dated May1985, Georg
Stiller wrote:

It is Sunday; elsewhere there is rest and peace; the murdering goes

on- everlasting shells, shrapnel and rifle fire.tuda wears its most

beautiful spring dress, the sun laughs from thes hent of heaven, but
through blossoming green-growing Nature fly thellsha&lestroying the

" Helmut StellrechtTrotz Allem! Ein Buch der FrorfMunich: J.F. Lehmanns Verlag, 1931), 70.
8 Gustav EbelshauseFhe Passagess.

® Toller later fled Germany with the rise of the laavho burned his works. Ernst Tollémas a
German: the Autobiography of a Revolutionéiew York: Paragon House, 1991), 80.

224



trees and fresh bushes, tearing deep holes indtih, @nd annihilating

young, blossoming human livés.
Relaxing with a bottle of wine and admiring the mhght, another German soldier
stationed just north of Verdun, Herbert Jahn, wrote

Yesterday evening | was sitting in the ivy-arbotside our dugout. . . It

was the first time that | noticed that there cdoédsome beauty in war. . .

Since then | have felt happy; | have realized tin&t world is just as

beautiful as ever; that not even this war can ifuNature, and as long

as | still have that | cannot be altogether unh&ppy

Three days later, Jahn again noted the comparisbmebn Nature and war when he
stated:

| had at last a beautiful view back over the vallagross the river to the

heights on the farther bank where our and the Fréneniches are. If from

that direction one had not now and then heardhbader of guns or the

sound of rifle fire, one could have forgotten aboat the war, the

landscape looked so peaceftl.

Some soldiers tried to improve their immediate ssvinental surroundings to
brighten their moods. “Would you be some kind asdnd me some flower seeds?,” one
soldier wrote in 1916, “There is nothing very niodook at around my billet. . .| want to
grow some flowers.” The soldier went on to requestflowers, flax, mignonette, sweet-

peas, convolvulus. He finished his letter statirsggnimary objective: “I want to cover

the unsightly earth with verduré

10 stiller was killed in action less than two weektel on May 29. Georg Stiller, letter, 16 May
1915. Reproduced in A.F Wedd, €tkerman Students’ War LettefBhiladelphia: Pine Street Books,
2002), 126.

1 bid, 176.

2 1bid, 176-177.

13 1bid, 301.
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German soldiers’ letters and diaries also freqyeatgkcribed a longing to see
their homeland again or the joys of seeing Gerraaddcapes on their way to the front or
coming home on leave. The Rhine was often mentiaméus context. On his way to the
front in 1914, Ernst Toller recalled the exact mairta@s train crossed the Rhine. An
officer in the train called the men to attentiorttaesy slept. Achtung? was screamed, as
the windows were opened and the men rushed tadbe&the train. The officers
flourished their swords towards the river, andgakiting men began singifje Wacht
am Rheiras they crossed over in the dead of night, be#tiadputts of their rifles to keep
the beat

Despite its polluted waters, the appearance o$dlceed waterway sharply
contrasted to the lifeless No Man’s Land, and tle® ion leave or those sent home
wounded from the front were often deeply movedttdrs and diaries contain a sort of
environmental nostalgia for Germans, where sold@rged to return to their native
landscapes. Subsequently, during the war a neveajapion of nature and its beauty can
be seen within German soldiers’ wartime writings.

Soldiers articulated these feelings in a numbeliféérent ways. For example,
Herbert Sulzbach wrote of his elation at seeingRhae while on leave. He wrote,

“How splendid, a thousand times splendid, it isré&wel along the Rhine!. . .How
heavenly my well-beloved Germany looked: the Rigr8ermany for me*® On his way

back to the Somme, Sergeant Paul Hub in a letteistparents wrote that he “took the

¥ Toller, | was a German65.

15 Herbert SulzbachVith the German Guns: Four Years on the WestermtEr®14-1918
(London: Leo Cooper Ltd., 1973), 228.
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most beautiful images of our homeland with me. Gauntryside is so lovely. We
crossed the Rhine at Mainz. . .God the Rhine loddezaitiful. ™™

Still, even at the Rhine, some soldiers couldesafape thinking about the front.
While passing through Koblenz on his way to thefwwith the 17 Bavarian Infantry
Regiment, Gustav Ebelshauser took strolls alondpéhaved waterway to pass the time.
He “strolled for hours along the Rhine” and he t'tdfe.” However, Ebelshauser
remarked in melancholy that “Just as picturesquki@spiring was the savage beauty of
the river from the German shore, except for thasgmee of so many uniform$”For
many men destined for the front, the Rhine wasnab®y of the German landscape and
national strength.

Soldiers also discovered and declared a newfoovel df nature. Helmut
Zchuppe, who before the war was a philosophy stiideon found himself lying in a
hospital bed recovering from a critical wound. Afséaring out his window, he wrote
about his epiphany:

| rejoice in the beauties of Nature; in the sumiiter-Renoir autumn of

the canal and the Aisne; in the ever-shimmeringr-ewstling avenue of

elms. The hedge-bordered meadows take on a blaggh from the rising

mist on the brink of the water. . .sometimes ores $eere the ‘classic’

landscape of Poussin or Bocklin. | realize howisadetermined by

landscape®

German poets also described the war’s effect maslegape. One common motif

among German authors was that of the apocalypseis of fear and terrifying language

16 Eventually promoted theutnant Hub was killed by shrapnel at the Somme in 1$48left
behind his wife of just two months, and his pardrd now lost the third of four sons to the watlR4ub,
letter, 2 June 1916. Reprinted in Svetlana PalmérSarah Wallis, edfntimate Voices from the First
World War(New York: William Morrow, 2004), 192.

" Gustav EbelshauseFhe Passage2s.

18 A.F Wedd, edGerman Students’ War LettefBhiladelphia: Pine Street Books, 2002), 367.
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to convey a world transformed through industriat vitaven before the war, the German
poet Georg Heym seemed prophetic when he complaeestdrt of a future war to that of
a demon rising out of the earth to destroy evengthincluding the moon. Heym wrote in
1912:

Aufgestanden ist er, welcher lange schlief,
Aufgestanden unten aus Gewdlben tief.

In der DAmmerung steht er, grol3 und unbekannt,
Und den Mond zerdrickt er in der schwarzen Hand

He is arising, who is long asleep,

Arising from vaults deep down below

He stands in the dusk, immense and unknown,
And the moon he crushes in his black haid.

During the war, other poets held similar sentimetiat war was a terrifying
force, creating an environment of hostility anélgssness. August Stamm, who served
as a Captain in the German army on the Eastern,Ktescribed his fear of the landscape
in Patrouille:

Die Steine feinden

Fenster grinst Verrat

Aste wiirgen

Berge Straucher bléattern raschlig
Gellen

Tod.

The stones hostility

Window grins treachery
Branches strangle

Mountain bushes whispering
Screaming

Death.

The poem works on a number of levels. Its simplisgnds a clearer message.

The word play in the first line, referring to thimses’ “hostility” implies even the ground

9 Georg Heym, “Der Krieg,” in Patrick Bridgwater,.€Bventieth Century German Verse
(Mitcham: Penguin, 1963), 106.
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he walks upon is malicious. The “branches strarmbe the “bushes whispering”
implies the ominous nature of the landscape, aadkinuptness at the end of the poem is
that of a soldier’s instant death at the frontn8tahimself was killed September 1,
1915%°

While stationed in France, Rudolf Binding also katiary and wrote poetry
based on his time at the front. Like Stamm, he etsopared nature’s aesthetics and
devastation to his own peril. In the first two stas of his poerkrste Gréaber(First
Trenches or First Graves) he described destroyeld eaerging like macabre flowers
blooming:

Zwischen Gras

schwartzes Blihn

lockerer Erde

wie ein Lenz

nie gesehen

in den Feldern

Between grass

black blooms

of loose earth

Like a springtime

Never seen

in the Field§"

Germans also described poison gas’ effects oratiastape, keenly aware that

the new weapon killed indiscriminately. In the fafl1916, William Hermanns composed

2 August Stramm, “Patrouille,” in Ibid, 25; Patrigkidgwater, “German Poetry and the First
World War,” European Studies RevieWol. 1, No. 2, (April 1971): 172-173.

2L Rudolf G. BindingDies war das MaR: Die gesammelten KriegsdichtungehTagebiicher
(Potsdam: Ritten & Loening Verlag, 1940), 17.
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a poem for his sister on the back of a piece afhbirark. The second stanza of the poem
explains the dead surroundings he encounteredMezdun:

There is a guttural sound in the air:

You are not the tree and the tree is not you.

Bullets punched holes through the air

And the tree and | had no more air to breath.

The silver helmet of the moon was dyed black byopeid winds,

The branches charred, each leaf shriveled

And hung on the limbs like spider webs.

My arms shrunk and hung at my sides like two sigeahps?

Hermanns’ choice of words, “the silver helmet af thoon was dyed black,” is a
curious one. A soldier’'s helmet corroded from gasid surely look like it had been
dyed black. Clearly, Hermanns was disturbed bydbe of nature, and he stated in his
memoirs that at that time, “the countryside we sa@ not a stone, tree, or a single weed
to remind us that once houses, meadows, and pkaglbeen there?®

German poets also recognized the uncontrollabler@atf gas as a weapon due to
its reliance on environmental conditions. Arnoldtz)iwho served as an officer on the
Eastern Front, described the role wind plays iasatack:

Wir trafen einen Wind, der sich unserm Zorne vessuh

Da entriegelten wir dem Gase das stahlerne Tor.

Bleichsuchtig, grun, tierhaft, vampirhaft, mit Selskenbauch,

Ausgehungert von finsterer Kerkerhatft,

Verdorrt und durstig nach lebendigem Satft,

Kriecht er hervor, molluskischer Leib aus Rauch.

Wind spornt die Bestie. Sie stinkt nach Chlor.

Das Gasraubtier kriecht
Feuchtfingrig tastend, auf weichen, leisen Pfoten.

We met a wind, that plotted our wrath,

22 HermannsThe Holocaust66.

2 bid, 84.
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There we released the steel door to gas.

Bleached, green, animalistic, vampiric, with a Eadielly

Starved from grim incineration,

Withered and thirsty after living juice

He creeps forth, molluskish body from smoke.

Wind spurs the beast. It smells of chlorine.

This gas beast of prey creeps

Moist fingering groping, into soft, quiet paws.

As the literary scholar Martin L6schnigg pointed,dulitz felt that gas was a
“beast, that, after man had opened the ‘cage doat; an uncontrollable momentum
developed.® The poem uses metaphors from nature to convegrtiwgional terror gas
instilled in the men, the fear they were beingk&dlby an insatiable creature.

Perhaps the best known German poet from the wamtsn Schnack, whose
poemNachtliche LandschafiNocturnal Landscape) is considered by some ciitidse
“perhaps the most impressive single poem produgeaiftont-line poet in Germart™
Schnack, who served on the Western Front, usethémees of the apocalypse, death,
nature, and the darkness of night to convey hisidé towards the war. In stanza eleven
of N&chtliche Landschaf§chnack wrote:

Schlachtet sie Tod, um unter Krautern zu liegewig#ig,

Versteint, Hande voll Spinnen, Mund rot von Schorf,

Augen voll urtiefem Schlaf, um die Stirne den BeifVerdunk-

lung, blau, wachsern, faul werdend im Rauche deshila

Death slaughters them, leaving them lying amonglgjeseighty, fossilized

Hands full of spiders, mouths crusted brown,

Eyes full of bottomless sleep, on their brows tberh of obfuscation, blue
Waxen, decaying in the smoke of night.

24 Martin LoschniggDer Erste Weltkrieg in deutscher und englischerhiiiag (Heidelberg:
Universitatsverlag C. Winter, 1994), 160-161.

% Bridgwater, “German Poetry,” 166.

% |bid, 167; Anton Schnack, “Nachtlische Lanschaift,Patrick Bridgwater, edfwentieth
Century German VerggMitcham: Penguin, 1963), 168-169.
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Schnack also described gas and its effects in pheidvar poems. After
witnessing firsthand the carnage at Verdun, Schmaoke his interpretation with his

poem “Verdun”:

Sein Name: Schmerz, Verblutung, tausendfacher Tod,
Geschwir, Mordstatte, Grab, Gemetzel, bdses Lathyrin

Und ohne Mond, nur tberfallen von den Leuchtere,adis den Waldern
stachen, grol3, gemach, gemein, Nur

Uberschwollen von Kanonen, alt, gewaltig, ewigkdiberschwelt von Brénden,
Schwefel, Gas und Chfdr

His name: pain, draining of blood, thousand foldtte

Ulcer, murder sites, trench [or ‘grave’], butchesyil Labyrinth;

And without Moon, only attacks from the candlessicthat pierce from the
woods, large, slow, mean, only

drowned out by cannons, old, massive, eternalk thicoldering from fires,
sulfur, gas and chlorine.

Notice Schnack uses chlorine to both describetkats and perpetuate the rhyme and
measure of the poem. He also accurately descriteedvierwhelming nature of artillery
and gas at night, smothering out light and pergetgahe slaughter in the “evil
labyrinth” of Verdun. In yet another poem, a piecgitled “Im Graben,” Schnack
describes the contrast between the peaceful skyhendiesolate land He also depicts
mustard gas and the environmental shift when itamomates the area:

Alles verweht; nur Tod bleibt Ubrig, Lauern. Algisg zur Vergessenheit:

Heimat, gelbe Mondnacht, Kirmestanz, Alles entscitwsVir sind Verlorene, wir
sind Gezeichnete vom roten Todmund, wir sind s&elumd alt,

Klein wie Zwerge. Wir staunen, dass manchmal neem& gehen tber den Plan

der Nacht hinunter unter den Wald, Blau und verveach dass noch eine Blume bliht,
keusch, unter den leuchtenden Knochen am Drahtuerha

27 Anton SchnackTier rang gewaltig mit TietBerlin: Im Ernst Rowohlt Verlag, 1920), 30.
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Wenn die Not zu gross ward, wenn sich alles hatfégégmweh und die
Beschiessung, wenn Gas heraufwuchs Wurgend, rogrgebift, wann einer zu Grunde
ging plétzlich

unter geheimnisvoller Stille, leise, lautlos, ertatt

.. ..Aber wenn eine Rakete ins Nachtiche bluhténGchén und schwebend,
dachte (wer?) ich: an seltsame Brunnen, rotmarmoroattich und Buchs, In fernen
Schléssern, sudlich; bis unter Flammenschein, leeiigen, ich in den Schlaf, ins Stroh
hinfiel von Traurigkeit und Schwermut Schwarz bateh®®

Everything scattered; only death remains, lyingvait. Everything went to
oblivion:

Homeland, yellow moonlight, Kermis dance, all \wr@d. We are lost, we are
marked from the red mouth of death, we are so dadkold, small like dwarves.

We are astonished, that sometimes stars stilogmaver the night's plan under
the forest, blue and crooked, that still blow aviéw, virginal, under the luminous bones
on barbed wire.

When the distress became too great, when evegytteaps up: Homesickness
and the bombardment, when gas forms up caps, witbvy poison, when one collapsed
suddenly under mystic still, quiet, silent, wornaato

.. .but when a rocket blows into the night, grdsautiful and floating, | (who?)
thought about odd fountains, red marble in lettaicg beech trees, in palaces, south; until
under the glow of flames, white light, | rock tesp, fallen over into straw from sadness
and melancholy

black unshaded.

The shift is both aesthetic and psychological. elesghe gas (yellow poison) consume
the area and people, and as such he longs for ltbmking of happier places, sickened
by what he has seen. He also sees nature tryiinghtdback against the war, with a
flower still poking through bones and barbed wiresilent protest.

Although these poets received widespread acclathreadership, the memoirs

and literature of former soldiers at the front cdmitted more to the public’s image of a

World War | landscape. Oddly, much of the matesiaich heavily influenced

|t is unknown what specific year “Im Graben” wasnposed. However, according to the
literary scholars Raymond Furness and Malcolm HemBthnack began publishing poetry in 1915, but
his first war poem was his 1917 piece, “Schwestaridl” “Im Graben” was first published in 1920. Ant
SchnackTier rang gewaltig mit Tie(Berlin: Im Ernst Rowohlt Verlag, 1920), 39; RayntbFurness and
Malcolm Humble A Companion to Twentieth-Century German Literat{luendon: Routledge, 1991), 250.
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Europeans’ ideas and perceptions of World War kapgd almost a decade after the
conflict ended. This was, as the historian Modiekdteins argued, because authors and
publishers believed the war would never sell, dad the general public wanted to
simply forget what they had experienced during@neat War. However, during the
second half of 1929 and in early 1930, war noyaksys, paintings, and films became the
best selling forms of media in Europe.

German authors wrote extensively about trenchelii@ their surroundings.
Although similar to their British counterparts, ttume used by German authors is
different that that of British writers. Unlike Bish authors, who tend to describe nature’s
destruction as a tragedy (Wilfred Owen or Sigfi&assoon, for example), German post-
war authors, like those who kept diaries at thatfduring the conflict, tended to paint
the environmental destruction as terrifying or agggtic. Authors such as Felix Salten,
Ernst Johannsen, Ernst Jinger and Erich Remargdeadaise horrifying imagery to
depict their surroundings, rather than reflect upeioss. Lingering fear and immediate
moments of terror are also common in German wisting

An excellent example of such a work is that of Eduhannsen. Johannsen’s
novel,Vier von der Infantri€Four Infantrymen), follows the lives of four infapmen
from different backgrounds, among them a marrigdical veteran whose marriage is
falling apart and the experienced yet jolly sergellost interesting among the
characters, however, is the young college studdra.novel depicts him as a lover of

poetry, advocate against the death penalty, andare than one occasion, a “man who

29 Modris Eksteins, “All Quiet on the Western Frontahe Fate of a War,Journal of
Contemporary HistoryVol. 15, (1980): 345-346.
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founded societies for the prevention of crueltamimals.® The juxtaposition of the
student and the war is a recurring theme; the istéglyoung, well educated
superimposed against the pessimistic, aging, bianar.

The novel is filled with gas attacks and descripgiof their effects on humans
and the environment. Chemical weapons and equipapg@ar on no fewer than nine
separate occasions in the t&xtike his contrasting of youth and destruction ebple in
the novel, Johannsen’s depictions of gas are t¢iféerto graphic descriptions of war to
nature’s suffering or overcoming the war’s devastatin one scene, the men encounter
the bodies of four Frenchmen, presumably aftert@acla One of the men, still with his
gas mask on, provided a disturbing picture of death

The fourth died in his gas mask. Like some fantageature he lies there

on one side and seems as though he were gazinggthtbe goggles of

his mask at his neighbor, whose eyes have beeraglagt The stench in

the immediate neighborhood is appalling. One whifigl all the nerves

bristle. . . Great black beetles crawl upon thedmdesides the last one

in the row lie a couple of dead rats. But it istbest to look at him??

Later, Johannsen described a couple of soldiecshakie brought a cat to live
with them in the trench on several occasions. “Tipetyit and look after it most
astudiously,” Johannsen explained. He then destthee student’s impression of the war
and the reason the cat is there, revealing howdvesvthe war as a revelation to an
appreciation of nature:

“It looks to me as though it is really their owfelithat they fondle and
cherish, by proxy, in the cat. They hope to betshedl, and cared for in

30 Ernst JohannseRour Infantrymentrans. by A.H. Wheen (New York: Alfred H. King930),
67.

31 Johannserfour Infantrymen126, 164-165, 179, 189, 192, 195-196, 207, 218, 2

32 bid, 126.
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the same way that they have cared for their mascotie falls into
profound meditation. At length he gives it asd¢ossidered opinion that it
may very well be so; but that strictly one shoutdtfask whether the two
had any interest in animals before they came tdrdme>*

In a greater sense, Johannsen’s student seesrgetyaion and survival of nature as that
of humanity. The student also wonders if this catine was recognized by the men
before the war, or if the event was a revelatioattitudes about animals never before felt
or expressed.

The book’s climax involves a massive French attatkhe German trenches.
During the assault, a French shell hits a Germamatal shell ammunition dump,
detonating all types of chemical shells. The auth@n referred to the shells by their
specific color types, which demonstrates extenkn@vledge of German gas warfare.
The men then unsuccessfully scramble to adapetedhtaminated environment:

Then a French shot lands right on the dump ofpa#ls. The gun
crews are panic-stricken; all who can leave evangtivhere it stands, and
bolt for it.

“Stretcher-bearers! Stretcher-bearers! Lime! Cliewf lime!
Where the hell is the lime!”

“There you are. Pitch it on. Lime here! Tread it ithrow lime
into the shell- holes.”

“Are they dead already, sergeant?”

“Yes, lad.”

Their own blue-cross, green-cross, yellow crosange

instantaneous shells among them, high velocityt idelomplete®
Later, a massive gas and explosive shell barramgdas the most poignant passage of
the book regarding the environmental price of wat gas. Johannsen wrote:

The ground quakes. Thousands upon thousands ofesgliplow the air

and the earth. The last remnants of woods vani3ihe whole landscape
changes; hills are carried away; streams alter tmeirses; even the

33 |bid, 148-1409.

34 bid, 179.
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chemical composition of the soil has been changéds—richer in iron. .

.Heavy torpedoes have demolished the barbed wags.has poisoned

thousands of rats. And when the day dawns almblsteails

extinguished?®
Tens of thousands of Germans read Johannsen’s Woekbook was quite successful
commercially; within two weeks of its publicaticthe book had already sold six to ten
thousand copies, with no fewer than thirty-two elight newspapers securing advanced
publications®®

The most widely read German work to emerge fromataeis surely Erich
Remarque’dsm Westen nichts Neuyesbook largely responsible for the spark thaitégh
an explosion of World War | literature at the eridhe 1920s and early 193%s.Born in
1898 in Osnabrick, Remarque was drafted in Noverh®&6 and saw his first action in
June 1917 in Flanders. After the war, he becameeal&ince journalist and writé} In
1928, the Berlin based, liberal-leaning newspafoesische Zeitungublished the work
originally in serialized form. The book was firsilgished in book format the following
year.

Remarque tells the story of the young German injaman Paul Baumer and his

experiences at the front. As time goes by, hisitiseare killed off, both physically and

mentally, until a sense of inevitable death takad lof Paul. As the historian Modris

% bid, 192.

% These statistics are printed in an advertisen@mtiér von der Infanterién another Ernst
Johannsen novdkronterinnerungen eines PferdeBoth books were printed by the same publisher,
Fackelreiter-Verlag, located in Hamburg-Bergedirhst Johannsefronterinnerungen eines Pferdes
(Hamburg-Bergedorf: Fackelreiter-Verlag, 1929), 55.

3" The historian Modris Eksteins stated tA#itQuietwas “a novel which stood at the centre of the
war boom, in popularity, in spirit, and as a souteontroversy. .All Quietclearly triggered the
explosion of war material in 1929. . .” EksteindJI“Quiet,” 346.

38 |bid, 347-348.
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Eksteins noted, “The simplicity and power of thertte — war as a demeaning and wholly
destructive force — are reinforced by a style whgchasic and even brutal®Although
Eksteins focuses his critique on the effects thehaa on humans, the same is true about
European landscapes. The war was indeed a whdtyudtive force, and Remarque’s
descriptions of the trench environment formed ifddelimages in the readers mind.
Remarque is quick to use nature and space as asreepropel the story. When
describing Paul’s instincts for survival, the autbbooses the environment as his main
character’s most beloved friend, with which he tsuss life. Remarque wrote, “From the
earth, from the air defensive strengftbfvehrkraft¢ pours into us — mostly from the
earth. For nobody does the earth mean so muclr assfudier. When he presses himself
down upon her long, powerfully; when he buriesfae and his limbs deep in her from
the fear of death by fire, then she is his onlgrid, his brother, his mother; he moans his
terror and his screams in her silence and secutity;takes him and releases him for ten
seconds to live and to run, seizes him again, antemes forever. Earth — Earth —
Earth!"*® Remarque draws attention to the suffering of nomdn life. Upon hearing the
cries of wounded horses, which Paul describeshasritisery of the world,” one of the
Germans screams for the wounded animals to be ahéa, deliver them from their
suffering. Other horses are already dead. Remagdoeé is quite visceral, as he

described one horse as having its belly ripped @pehits intestines hanging dut.

% Ibid, 349.
“0 Erich Remarqudm Westen nichts Neu@Srankfurt am Main: Ullstein GMBH, 1966), 44-45.

“11bid, 50.
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There is perhaps no section of the text which @ddestter job of combining the
elements of chemical warfare, environment, andtham the graveyard gas attack scene.
As Paul’s unit heads toward their trench, they comaer a shell and gas attack.
Remarque chooses the location of the attack byesfand a graveyard “with black
crosses.” Forests have always been places of daxlamal evil in German literature and
folklore, used as the setting for everything fréra brothers Grimm fairy-tales’
witchcraft to the slaying of the mighty Siegfrigdthe medieval epiDas
NibelungensliedGraveyards, of course, imply death and instdéase of unease. As the
gas moves in, the men are only able to find shblgerlimbing inside exposed coffifs.
The use of environment to terrify the reader, hotils appearance and destruction, is a
common fixture in the German war novel. As the &mhAnn Linder argued, “. . .the
German landscapes of World War | characteristicalgycalculated to horrify the reader,
not to evoke the sense of devastating loss andygtyal of the British landscape&®”

In addition, some critics view the protagonist astPaul, but instead the entire
generation sent to the front. Literary critic Tha#a Schneider pointed out that
Remarque often uses the pronoun “we” rather thawhien Paul is referring to his
experiences. Therefore, the suffering experiengedaul is not individual, but
collective. “The protagonist of the book is notirrgée figure, but the group,” Schneider

wrote, referring to the generation destroyed bywhe** The same can be said about the

42 |bid, 53-54.

*3 Ann P. Linder, “Landscape and Symbol in the Bhisd German Literature of World War 1,”
Comparative Literature Studie¥ol. 31, No. 4 (1994): 360.

4 Thomas F. Schneider, “Das virtuelle Denkmal ddseltannten Soldaten: Erich Maria

Remarque$m Westen nichts Neuasd die Popularisierung des Ersten WeltkriegsBambara Korte, et
al. Der erste Weltkrieg in der popularen Erinnerungsku(Essen: Kartext Verlag, 2008), 91.
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landscape’s destruction Remarque depicted. Ittisnassue of the individual, but a
collective problem.

Remarque’s work became an instant bestseller im@&ay when it first appeared
in bookstores in January 1929. Within three mortths book had sold 640,000 copies
and had already been translated and publisheceimchrand English. By April 1930,
twenty separate editions had been published, wigh .5 million copies in prirt. By
the summer of 2006, some twenty to forty milliomies of the work had been published
in at least fifty-four different languages. It leetefore not only an integral part of the
Germans’ memory of World War I, but of humanity’emory of the conflict?

Published in 1920, Ernst Jingelrs Stahlgewitterr{Storm of Steel) also became
one of the most widely read accounts of the Firstld/War. This was due in no small
amount to his popularity among the National Sosisliwho applauded Jinger’s
militaristic tone and tales of sacrifice on thetledields. Similar to Remarque, Jinger
depicted the trench environment with nightmarishgery, complete with dead bodies
and beasts which haunt the trenches’ inhabitaRtdldwing a torrential downpour in the
night, all the traverses came down and formed w gtelgy porridge with the rain,
turning the trench into a deep swamp,” Jinger witdgecontinued, “The crumbled
trench walls exposed a line of bodies left theoenfthe previous autumn’s fighting. .

.Rats we go after with steel traps. Admittedly, bleasts are so strong that they try to take

5 Eksteins, “All Quiet,” 353.

¢ Schneider, “Das virtuelle Denkmal des unbekanSteldaten,” 89.
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the traps with them; their noisy efforts bring iiuging out of our dugouts to finish them
off with clubs.”’

Junger, who was poisoned on multiple occasionshlyrioe and mustard gas,
recalled how environmental changes entered hishesy&fter a British chlorine attack at
the Somme, Junger recalled that “I looked at @llitle animals lying in the pit of the
trench, killed by chlorine, and thought, ‘The bageas bound to start up again any
moment, and if you continue taking your time, ybb# caught in the open, like a mouse
in a trap’.*®

Later, Junger described in great detail the effettschlorine attack near the
village of Douchy. He wrote,

The next day we were able to marvel at the tradoegas had left. A large

proportion of the plants had withered, snails amdesilay dead, and the

horses that were stabled in Monchy for use by tess@ngers, had

watering eyes and muzzles. The shells and ammuarspbnters that lay

all over the place had a fetching green patta.

Like Johannsen, Schnack, and other writers, weagam the juxtaposition between the
beautiful aspects of nature and the war’s maliciatlsence. Jinger witnesses not only
the death of numerous creatures and plants, bitisadespite the visual imagery a
pleasant smell of his surroundings.

Although Remarque and Junger wrote extensivelyhertrench environment, one

of the best examples literature as an indictmeairsg war’s assault on the environment

is Felix Salten’s 1923 booBambi: Eine Lebensgeschichte aus dem W@denbi: A

*" Ernst JuingerStorm of Steetrans. by Michael Hofmann (New York: Penguin, 2)®%3-54.
*® bid, 79-80.

% bid, 82.
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Life in the Woods). Born to a Jewish family in Bpéat in 1869, Salten moved to
Vienna to become a writer in the mid-1880s. After defeat of Austria-Hungary in the
war and the subsequent dismemberment of the Hadp&bmpire, Salten usdgiambito
critique humanity and war via a metaphor of lifahe forest, where creatures live in
constant fear of death of mankind’s destructive @oW
The book is filled with images of death to theunat world by the actions of man,
an idea only reinforced by the war and its assediatltural impact. As the scholar Matt
Cartmill argued, “. . .what gives SalteBambiits particular misanthropic force is that it
depicts the human presence as not only dangerawobupting.® Through much of
the book, Salten describes humanity, who Saltegléabas “Him” in the book, as a
relentless hunter of nature — the ultimate vilkaimo is feared by all in the hollow. For
example, in one scene, Bambi is warned by Frieré dathe terrifying nature of man.
Friend Hare gasped for breath. “We are surroundeelsaid in a
lifeless voice. “We can’t escape on any side. Heverywhere.”
At the same instant they heard His voice. . .It wescking and
terrifying. A distant twisting and rending of paidtbushes rang out. There
was snapping and cracking of broken boughs.
He was coming.
He was coming into the heart of the thicket. .pheasant rose
from under His very feet. .. there was a lougkrigke thunder. Then
silence. Then a dull thud on the ground.
“He is dead,” said Bambi’s mother, trembling. e.ffoung doe,
Marena, said, “In this very hour, many of us arengdo die. Perhaps |

shall be one of them.” No one listened to heraonad terror had seized
them all®?

0 Matt Cartmill, “The Bambi Syndrome,” i View to a Death in the Morning: Hunting and
Nature through HistoryCambridge: Harvard University Press, 1993), 1631

1 bid, 164.

*2 Felix SaltenBambi: A Life in the Wood®New York: Simon & Schuster, 1928), 135-136.
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Salten’s prose is both poetic and disturbing. Tle¢aphor of the inevitable death by
man’s hand facing the animals in the forest wasrfany no different than the emotions
felt by the troops at the front.

After Bambi’'s mother is killed by “Him,” the dees taken in by his father,
dubbed the “old stag,” who, like a sergeant atftbet taking in a new recruit, teaches
Bambi the ways of the forest and “His” deceptivéits. In one scene, Bambi believes
he has heard Faline, his love interest, call to. Aihe old stag, however, stops Bambi
before he charges ahead. Reluctantly, the oldagjegps to take Bambi to the call, as to
prove to him that it is not really Faline callingnh but something else. Bambi is amazed
at how silently and adept the stag crept towardsthend. Like a combat veteran, the old
stag turns to Bambi as they approach the call ags, SWatch everything | do and act
just as | do, cautiously. And don't lose your h&&tOnce the deer reach close enough to
see Him, they creep away and survive. The lesswaiaed by Bambi.

It is not just the individual characters whichfeufor are killed. The forest itself
becomes a victim. For example, the chopping dowa sdcred oak tree is viewed by the
creatures as if part of their souls were killedadfwell. After Bambi is wounded by a
hunter, he fleas the forest and leaves everyoniadelltimately, though, he returns to
the hollow to find it very different. Storms ancettvinter had torn “the last leaves from
the branches. Then the trees stood strippéd.sacred old oak tree, which housed many

of the creatures and Bambi had known his wholehigd been chopped down. The

%3 |bid, 186-191.

> bid, 263.
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squirrels cried in agony, and Bambi’s “very soudidhfelt sorry for the loss of a tree he
had known his whole lifé>

At the end of the novel, Bambi encounters withdltestag a dead poacher in the
woods. The old stag tells Bambi that:

“...Do you see how He’s lying there dead, likeaf us? Listen, Bambi.

He isn't all-powerful as they say. Everything the¢s and grows does

not come from Him. He isn’'t above us. He’s just laene as we are. He

has the same fears, the same needs, and suffeessame way>®

Despite the book’s international popularity, mosople by the end of the 1940s
thought of the 1942 Disney animated picture whenntiime Bambi was mentioned,
rather than the book. Nevertheless, the film arusénds an even stronger message of
humanity’s devastating power. The only antagotist,only source of any death in the
film is by man. In fact, the film’s story editoraered that the only predator in the film be
human because, as he saw it, “there’s nobody swgajnwn and eating someone else
and their one common enemy is man. That's the iwonifiere — and keep it simple’”
Also, the writers at Disney added for the climaxassive forest fire sequence not in the
original text. The fire only seems to exacerbaterttessage of human’s destructive
capability.

Indeed, the message was quite clear and undersyoibe viewing public. The
National Audubon Society in the United States idsaistatement after the film’s release

declaring “the message of Bambi is sweeping thairgu. .To a child, in his simplicity,

the life of an innocent, harmless, and beautifulrahis just as precious as that of a

%5 |bid, 263-264.
%% |bid, 286.

5" Cartmill, “Bambi Syndrome,” 171.
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human being, so many of whom do not appear alteg@tinocent and harmless and
beautiful.”®®

The powerful metaphor of man’s malicious influelcenature is perhaps best
seen in another book by Ernst Johannsen, his 1828 Rronterinnerungen eines
Pferdeq(Front Recollections of a Horse). As we have sdehannsen used images of
nature and the battlefield to show the gruesomeofessyr in his 1928 book/ier von der
Infanterie However Fronterinnerungtakes this approach to a different level, as the
novel is not from the perspective of a person,dfat horse. Johannsen literally wrote a
memoir of the war for nature, and the work enalbliea to express his pacifism and
repugnance towards environmental loss. This messages across before the story even
begins; the dedication page reads, “To the membilyen9,586,000 horses that fell prey
to the World War.*®

The main character of the story, Liese (Lisa), begne book as a supply horse.
Liese cannot speak to the humans, but she catotalher horses and can hear what the
humans are saying to her. This makes her charactebserver to the human world,
often commentating to other horses or herself atfeutvar’s destructive impact on all
parties involved. In one early scene, her colunsirasfed by a fighter plane. Liese
survives the attack, but witnesses the deathsrdfchenrades.” Johannsen’s graphic

descriptions are on par with thosedier von der Infantrieexcept this time they come

from the mind of a horse, a mind from the naturafla:

*% Ibid, 180.
%9 Although there is no citation for this figure imetbook, such an exact figure leads one to believe

the author conducted research on animals and theniea to the project. Ernst Johannsen,
Fronterinnerungen eines Pferdegedication page.
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The horse experiences the war as a person would phgsically and
emotionally. She sees combat, assists with logistiocd endlessly marches, all-the-while
coping with fear and becoming disillusioned witke thiar. Although gas is only
mentioned a few times, the author does alludeadehr and total devastation the
weapon can bear. In preparation for the springsfiee, Liese hears a man ominously
warn, “they have not yet experienced somethingtlii® . . the gas will kill them all®®
The author is also keen to the uniquely cruel aepees of a horse with sincere
emotional impact. This is perhaps best seen wheselsees a suffering horse be put
down.

And in the beam of the flashlights | saw a pistalgped up on the head of

my comrade. | closed my eyes. It makes a loud haungl, am not

shocked, given that | knew what would come. Theliggl still lived,

though he didn’'t scream any more. The head healimgaid to me with a

sad look, ‘Liese, good bye, great wide pasturegpkae in mind.

Powerful is God. . .but more powerful is manh.”

The passage is not only powerful in an emotionassgthe characters could have been
swapped for human actors and the scene wouldstilf tears to reader’s eyes. Yet the
author is also commenting on the war’s abilityhow off man’s seemingly omnipotent

power over nature, the ultimate determinant indifel death within the natural world.

Near the end of the book, the author commentfiempublic’s lack of
understanding regarding the true horror of wareAftarticipating in the German spring

offensive of 1918, Lisa is given a new “stall-maseyoung horse just purchased at an

auction eager to do his part. “I do not know whygpeak so poorly about man and his

60« . .das Gas macht sie alle kaputt.” Ibid, 50.

®1 A “gelding” (Wallachin German) is a castrated horse or donkey useldbior. The animal is
castrated to make the animal more docile and ttitéde obedience. Ibid, 14-15.
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war. | became fat, it was beautiful. . .Now possibtan once again pull the plow. No,
my dear, long live the waf?® We see the argument that the war is not the ggdriict
those away from the front believe it to be.

We never learn Liese’s fate. The book concludeti Wwer reciting to the reader a
prayer that she often spoke at the front. LikeeBedtBambi here again we see a truly
misanthropic vision of the war, a clear indictmehhumanity’s relationship to nature:

Great Stallion and God Hi-hi-hu, who you are ontt@scendent

meadow, hear the cry of a mare, liberate the daoth her sickness, from

humanity. . . Great Stallion and God Hi-hi-hu, htrer cry of a mare,

liberate the creatures from the God, Satan, anidofabis earth. Destroy

humanity! Destroy humanity!. . . Deliver us! Delives! Give us again the

freedom of wide pastures, your distress, your daragel your happiness.

Almighty Stallion, deliver u$§®

In addition of the graphic depictions of landscapd death on the page, artists
provided numerous visual depictions of war’s eff@tthe environment. Painting is often
especially effective at provoking thought becats=amn leave more to the imagination
than a photograph. A depiction of no man’s landilom has a different effect on the
psyche when compared to an expressionist paintirtgrms of German artists, perhaps
the three most visible were George Grosz, Max Beckmand Otto Dix. Of the three,
Dix was, and remains, the most prominent paintéhefperiod.

Yet can art accurately and adequately depict thesleapes of World War 1? The

historian Jay Winter, who has written extensivatynmemory and the Great War,

believes it is impossible. “No one could captumrediy what the war was really like,”

52 bid, 53.

% bid, 54.
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declared Winter, “those who tried usually trivigizthe subject®® Indeed, photographs
of no man’s land are common and numerous, but thicseres do not fully describe the
environment. How the landscape reaches the hunmseseannot be duplicated.
Conjuring the simultaneous sensations of the stehglas and bodies to the nose, the
muddy land’s feeling to the touch, the terror afiag life consumed by a poisonous
cloud is a difficult, if not impossible, task. Whet or not it is possible to reconstruct
what the environment and the war was really likBs&, normally through post-
expressionism, produced some of the most memonallges from the war

Though influenced by the expressionists at the afithe century, the work of
Grosz, Beckmann, and Dix may not be classified>xggdssionist. Art scholars tend to
classify these men as part of the greBliene Sachlichke{fNew Objectivity) movement.
The movement relied on the artist going in différ@inections including the use of
different media or imagery, taking an “objectiveéw of industrial society’s malevolent
influence on the world. Fear and hostility towatgishnology were also common themes
of the movement, making chemical warfare an ideaiale for artistic expression.

The three artists had much in common. All volureddan 1914 and served during
the war, and all left disillusioned with the entaperience. The war is the key to
understanding their work. “What characterized tlard what made them famous did not
originate before the First World War, as with thgEessionists, but in the years

afterward,” art historian Matthias Eberle wrotéhéfir art, their world view, was

6 Jay Winter Sites of Memory, Sites of Mourning: The Great WdEuropean Cultural History
(Cambridge: Cambridge University Press, 1995), 159.
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fundamentally formed by their war experienéeGiven that all of them depicted gas in
their work, to some extent their work reflects ai-fechnology motif, showing
environmental damage or the price industrial weapaorilicted on humanity during the
war. Their anti-war message was also tinged agimith anti-capitalistic rhetoric,
blaming companies like the chemical industry farfping off of the misery they helped
to generate at the front. As another German d&tist Nolde wrote regarding that time,
“the shareholders of the steel, oil, and poisorgasscompanies, they all celebrated dark,
devilish triumphs. In all countries it was the sarneel game *

The artists’ bizarre and traumatic images struck@d with Germans, and
became widely circulated. Their works were famit@athe German public, as throughout
the 1920s and 1930s, their paintings and sketalnag im numerous art institutions and
collections across Germany, including museums milBdOusseldorf, Munich, and
Dresden. Later, the National Socialists labeledmafaheir art as “degenerate” due to its
strong anti-war message. The designation only haapposite effect the Nazis intended.
The pieces received even more attention by the@uad they were centerpieces in
Hitler's infamous 1937 Exhibition of Degenerate Attthe Munich House of German
Art.%

Born in Berlin in 1893, George Grosz studied arttfoee years at the Dresden

Academy of Art. When the war broke out, he joinleel 5econd Kaiser Franz Regiment

% Matthias Eberleworld War | and the Weimar Artists: Dix, Grosz, B@ann, Schlemmé¢New
Haven: Yale University Press, 1985), vii.

% Emil Nolde,Welt und Heimat: Die Siidseereise 1913-1918 , gesmém 193§Cologne: Verlag
M. DuMont Schauberg, 1965), 140.

®”Linda F. McGreevyThe Life and Works of Otto Dix: German Critical Re(Ann Arbor: UMI
Research Press, 1981), 79.88.
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of Grenadier guards, before he was transferredéserve unit. He was later medically
discharged due to surgery related to a sinus iofecHe was ultimately conscripted after
his initial discharge, only to be committed to aaarium for a mental breakdown on his
way to the front. He was permanently disqualifiedrhilitary service in May 1917.
Resentful of his treatment, he took his macabre/ wkthe war to paper and canvas.
Though he never saw combat, his use of war imagedysense of his surroundings
shaped much of his art during the war. “At everpapunity | would express my
disillusionment in small drawings” Grosz recallé8yerything | disliked in my
environment | would sketch. . . | wanted to retemerything that was laughable and
grotesque in my environment. . .| thought the wauld never end, and | think it never
really did end.®® Some of his works use apocalyptic imagery to sesdnessage, such
his infamous take on chemical warfare, his 1924csk@hrist with Gas Maskdepicting

a crucified Jesus wearing a gas mask and combé#.lddis 1941 painting) Piece of my
World, shows ravaged soldiers wading though a poisormigasl, seemingly decaying
alive.

Other German artists invoked gas in their worksorg them perhaps the greatest
German painter of the twentieth-century, Max Becknf& The youngest of three
children, Beckmann was born in Leipzig in 1884.dg#aduated from the Art Academy in
Weimar, and in the years leading up to the war Beolkh became well known in

European art world, receiving awards such as #imift Villa Romana Prize and praise

% George GrosZzA Little Yes and a Big No: the Autobiography of eoGrosz translated by
Lola Sachs Dorin (New York: the Dial Press, 194®)].

% In his analysis of the Weimar artists, MatthiusH® stated that “It is probably no exaggeration

to say that Beckman is the greatest German paiftée twentieth century.” Eberl&y/orld War | and the
Weimar Artists105.
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from critics for his 1912 workThe Sinking of the Titanién 1914, he volunteered as a
medical orderly”®

In 1915, after witnessing the effects industriakiare and poison gas had at the
front, Beckmann’s nerves cracked and he suffenegm@tal breakdown. Shortly thereafter
he was medically discharged. After the war, he voento teach at the Stadel
Kunstinstitut, before he was dismissed from hig pfter the Nazis seized power. In
1937, he left Germany altogether, spending theysars in the occupied Netherlands.
He eventually settled in the United States in 1947.

Though his earlier works, suchBise Sinking of the Titaniare a model of
expressionism, after Beckmann’s time at the frasirnagery shifted dramatically to
something closer to the Neue Sachlichkeit. Poismvgas something Beckmann became
familiar with at the front, as he was at Ypres @13 when the first German gas attack
occurred. His drypoint plates, knowne Grenate(The Shell; pictured below), shows

an explosion with men choking to death under a tade, victims of lethal technology.

® Frances Carey and Antony GriffitiEhe Print in Germany 1880-1933: The Age of
ExpressionisnfNew York: Harper & Row, 1984), 157.
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Figure 8. Max Beckmanmie Grenate(1916)
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As art critics have noted, Beckmann struggled tafyeimage he wanted correct.
There are five versions of the image, two of whach seen in Figures 7 and 8. The first
(Figure 7) was from 1915, the second (Figure nfl916. Though chemical shells had
not been used at Ypres, the image was an eeriarpog®f what was to come. One can
see the soldiers grasping their throats, chokirdgtth on the fumes which swirl around
the bodies and into the air. During the war, Beakmeomplained to his wife that he had
recurring nightmares of world destruction in hisegl — this may explain why in 1918, he
began producing landscapes and peaceful urbanssteas effort to combat his darker
visions of his surroundings.

Though Beckmann and Grosz remain prominent figurélse art world, no artist
in Germany is more associated with the war than Dix. He was born December 2,
1891 in Untermhaus, located outside of Gera in ifigia.. After working four years as an
apprentice house painter, Dix attended art schobreésden. When the war broke out, he
served as a machine gunner and saw extensive attiba Somme. During lulls in the
fighting, Dix often sketched out his sights on Haek of postcards. Shaken by his
surroundings, Dix recorded in his diary his envir@mtal impressions in 1915: “Lice,
rats, barbed wire entanglemeriisghtverhay, fleas, shells, bombs, holes, dead bodies
(Leichen), blood, schnapps, mice, cats, gasses, cannoms, [@ceck), bullets, mortar,

fire, steel - this is the war! All the devil's wdrkAlles Teufelswerlk! * After the war, he

" See for example his 1917 wotlandschaft mit rotem LuftballofLandscape with Red Balloon)
or his 1922 workandschaft bei Frankfurt (Landscape near Frankfuftans-Jirgen Budereleue
Sachlichkeit: Bilder auf der Suche nach der Withdieit Figurative Malerei der zwanziger Jahidunich:
Prestel-Verlag, 1994), 23; 90.

2 The entry is estimated to be from 1915, but theyemas no set date. Given his use of the word
“gasses,” 1916 is more likely. Cited in Rainer Rotted Die letzten Tage der Menschheit: Bilder des
Ersten Weltkrieges, Eine Austellung des Deutschistotischen Museums, Berlin, der Barbican Art
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returned to Dresden as a student and then latani®an instructor at the art academy.
During the 1920s and early 1930s, Dix sketchedpamnated extensively about the
realities of the war experience. By mixing expresgm with realism, Dix’s work took
the form of a nightmarish testament to the war emrhent’>

One of his earliest works about the war was anchogly of sketches
about his combat experience. Fifty of these skeatelere compiled and published

in five portfolios by Dix between 1923 and 1924ti#ed Der Krieg (The War),

the sketches often focused on the desolate lanescap

Figure 9. Otto DixSturmtrupp geht under Gas v(itching, 1924)

Gallery, London, und der Staatlichen Museen zuiBerlPreul3ischer Kulturbesi{Berlin: Deutsches
Historisches Museum, Ars Nicolai, 1994), 90.

3 See Kurt J. Fickert's introduction to Otto Der Krieg: 24 Offsetdrucke nach Originalen aus
dem RadierwerkNew York: Garland Publishing, 1972), 5-7.
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Works such aSturmtrupp geht unter Gas v{8tormtroops Going Forward
Under Gas)Bei Langemarck, Februar 198lear Langemarck, February 1918), and
Pferdekadave(Horse Cadaver) depicted terrifying landscapesatlen-like atmosphere
of gas warfare, and the price nature paid duriegahr’*

In terms of painting, some of Dix’s most famous kincludeDer
Schiitzengrabefl923) andrieg (1932).”° Der Schiitzengrabeshows contorted and
mangled bodies among a chaotic landscape, batreetaae like that of poison gas.
Corpses held up by steel beams show the technalamid industrial nature of World

War |, and the haze shows the ubiquity of gas warfa

Figure 10. Otto DixBei Langemarck, Februar 191@tching, 1924)

" Otto Dix, Der Krieg (Berlin: Verlag Karl Nierendorf, 1924).

> Phillip Gutbrod Otto Dix. LebenskungOstfildern: Hatje Cantz Verlag, 2009), 91.
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Dix’s most famous work, however, is his paneltyrgh simply entitleder Krieg
(See Figure 115 Dix painted the work between 1929 and 1932, argtace was soon
thereafter displayed in Dresden. SimilaDier Schitzengrabethe work consists of four
panels: first, an image showing a procession ofmm&cgun soldiers marching to the
front, the second, a panel depicting the battlgfiglird, the panel underneath showing
the burial of a corpse; and the last panel, an exsogwing two blue-toned figures, one

helping the other up.

® Gutbrod,Otto Dix. Lebenskuns96-97.
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This panel could be interpreted as the two figusesils emerging from their bodies.
Interestingly, Dix painted himself as the soldietging up his comrade. Again, the
landscape is that of annihilation, with mists thmaty be lethal gas clouds and the land
given shades of dark green to represent the rdtimdscapé’

Critics compared Dix’s landscapes to those Rommttiandscapes of the
eighteenth and nineteenth centuries. Comparedgpa#@avid Friedrich, Dix’s
paintings were hailed as masterpieces of landsadpAs one German critic wrote in
1941, “No artist since C.D. Friedrich has succeaddatinging the countryside to life in
such a vivid fashion’ Dix’s acceptance in the greater art world demaustt both an
interest and understanding of his work.

What also made Dix’s work significant was its reali Not in a literal sense, but
in a topical one. Sexuality, economic hardship, psythological disillusionment were
all themes explored by Dix and his art during theimar era, an era remembered by the
Germans for all of these trends. As the art hiatoBrigid S. Barton argued, “’Dix is an
excellent model for the study of realism in the Wai Republic because at the very heart
of his work there is a concern for social problearg] this in turn is characteristic of
much of the art in Germany at this tim@ After the Nazis seizure of power in 1933, Dix
became the target of harassment over his anti-igarsv Nevertheless, his work endured,

and remains very much a part of the collective ienag\World War | in Germany.

" Cited in Linda F. McGreevyThe Life and Works of Otto Dix: German Critical Re@(Ann
Arbor: UMI Research Press, 1981), 79.

8 Eva KarcherQtto Dix (New York: Crown Publishers, 1987), 69.

" Brigid S. Barton©Otto Dix and Die neue Sachlichkeit, 1918-1926n Arbor: UMI Research
Press, 1981), 11.
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There was another painter during the war who étsmmented the environmental
catastrophe as it occured. Serving with a Bavaritantry unit, he painted several
watercolor landscapes during the war. Among hidimarartworks are 1916'’s “The
Trail” (pictured below) and “Tank Battleground,” weh depict desolated landscapes,

complete with shell craters, patches of grassland,eviscerated, dead trees:

Figure 12. Adolf Hitler,The Trail (Watercolor. 1916)
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In 1918, the painter was gassed at the front, &edthe war chose to follow other
avenues besides art. His name was Adolf Hifler.

The theatre arts, both live drama and film, alsmnstased German attitudes
towards poison gas and nature. Anti-war playwrigimany of whom served during the
war, provided another medium with which to showdas# displeasure with chemical
warfare. Similar to their painting counterpartgyplrights such as the above mentioned
Ernst Toller, Georg Kaiser, and later Peter Mdrampel, used gas to make strong anti-
technology, anti-war arguments. Kaiser and Lampek these arguments farther, as they
extended them into proto-environmentalism thinking.

One of the most famous German playwrights of thentweth century, Ernst
Toller was born to a Jewish family on December893Lin the small city of Samotschin
(Szamocin), then located in the Prussian provirdidgosen. Swept up in the euphoria of
1914, Toller volunteered for service with a Bavarnimit® “| was proud. . .,” he later
admitted, “We were living in a state of emotionalidum.”®?

After serving thirteen months on the Western Frdotler broke down, at first
mentally, then physically. Suffering from stomactddneart ilinesses, Toller was sent to
Strassburg for treatment. Deemed unfit for sentice army discharged him several

weeks latef® By the end of the war, Toller had become an asttipacifist. He

participated in anti-war protests, gave speechebsr@ad his compositions in public.

8 See Charles E. Snyder, “Adolf Hitler Original Waiglor Artworks,”
http://www.snyderstreasures.net/pages/hartworkgtwtm. Accessed 2 September 2012.

8 Andreas Lixl,Ernst Toller und die Weimar Republik, 1918 — 19d8idelberg: Carl Winter
Universitatsverlag, 1986), 29-30.

8 Toller, 1 was a German64; 65.

8 bid, 91.
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During the 1920s, his growing number of succegsays and public activities generated
quite a bit of attention. Soon, Toller was well lamonot just in Germany, but around the
world. By 1935, translations of his work were aahle in a dozen different editions in
more than twenty languages. At that time his plagee performed in London, Dublin,
Helsinki, Tokyo, Prague, Paris, Vienna, Moscow, Blesv York City, among othef¥.
Two of his earliest playfie Wandlung Transformation) an®ie Maschinenstirmer
(The Machine Wreckers) rely heavily on the themiesndi-technology and anti-walie
Maschinenstirmeiollows a group of Nottingham luddites in 1812 Eargl. Despite the
setting, there are lines which very much applietheoFirst World War, even if spoken
from aggressive luddites. After several charactarash an engine, the engineer warns
the luddites their acts are futile:

Hihuhaha!

| say but to you all, the engine is not dead...

It lives! It lives!. . . It reaches out a claw

To clutch the hearts of men. Hihuhaha!

The engineer later continued,

Hihuhaha! Hihuhaha!

The greedy jaws of war will gape for men

And nations will be fodder — brothers foes,

And justice outlawed’d, order piled in dust!

Against their Mother Earth her children rise

To slay her creatures and uproot her weeds,

Her godlike creatures and her godlike woods,
And shame her motherhood — the end is Gust!

8 LixI, Ernst Toller und die Weimar RepubliXl.
8 From Act V, Scene lll. Ernst Tollefhe Machine Wreckers, a Drama of the English Liedit

a Prologue and Five Acts, by Ernst Toller. Engh&rsion by Ashley Duké¢Blew York: Alfred A. Knopf,
1923), 95.
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Toller's most famous work was his firfie WandlungToller began writing the
play in 1917, but was arrested for participating ipublic anti-war protest before he
completed it. He ultimately finished the work whderving time in a military prison in
1918. The play is composed of a prologue, follolwgdix stations with a total of thirteen
scenes (what Toller numbers &ild,” or pictures). The scenes roughly follow Friedrich
a German war volunteer who is wounded at the fiorthe third station, entitledie
Kruppel (“The Cripples” or “The Gimps”), Friedrich andgroup of wounded soldiers
are introduced to a Professor, white coat andv&ild) is delighted to share with the men
the “benefits” science can give them. “Yes, gendam .We could call ourselves the
positive branch, the negative is the armamentssimguln other words: we are
representatives of synthesis. . .the chemists aguheers, they want to forge quietly
weapons, and fabricate unheard of gasses; we kedhair war service will be credited
to them.” The Professor then parades seven maaéisrit of the men who have received
treatment. Each of them has black, mechanical limipace of flestf°

Among the wounded is a gas victim. After seeinghtbeors in front of them, he
meekly tells the Professor, “My breathing is a spar it always goes ‘Pip’. . .My lungs
are a sparrow’s nest. . .Can you tell me? Alscetiheust be sparrows that fly south when
the winter comes. Pip. . .pip. ®”There is a clear comparison between the wheezas of
gas victim to that of a bird’s chirping. But whatkes the scene more powerful is that
there is no scientific answer to gas poisoningprusthetic for the lungs. The victim’s

hopes that his “sparrows” will someday fly southymaver come to fruition.

8 Ernst Toller,Die Wandlung: Das Ringen eines Mensclfeotsdam: Gustav Kiepenheuer
Verlag, 1925), 39-40.

8 bid, 44.
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Upon his return home, Friedrich is in his art stughen his lover, Gabriele,
informs him she is leaving him. She tells him rehér would disown her if she
remained with him, that she would lose her “cloctafth” Schollg. Although at first
taken back, Friedrich replies that he also hastage’ Wurzelr) and possesses a clod
rooted with his lifeblood “My clod is the FatherthnThe whole great Fatherland. You
are small, Gabriele, you are smafi.The ties to his country, a mystical connection
between the people and the land, drive Friedriattitude. The war seemed to strengthen
this ideal in Friedrich. The play successfully conda poison gas, nature, and the culture
of German ties to the land to form a powerful avair message.

Another well known playwright at that time was Teulk friend Georg Kaiser.
Kaiser was born in Magdeberg in 1878. Despite lagla college education, during his
early life he read constantly, his favorite worlesrg those of Plato. After suffering for
years with health complications from malaria whierking in Argentina, Kaiser became
a prolific writer with twenty-one published works his credit by 1911. After the war in
1919, Kaiser met Toller and the two became frieshespite their different personalities.
As the scholar Renate Benson noted, Toller wasdsthatic and revolutionary spirit;
Kaiser was more sober and not as political. By ploat, however, Kaiser had penned
one of his most significant works, his 1918 plagitted Gas More than any other play,
Gasis a direct protest to poison gas, the war, apdcaistic call to return to nature,

where people can rediscover their humaffty.

8 bid, 51.

8 Renate BensorGerman Expressionist Drama: Ernst Toller and Gelisgser (New York:
Grove Press, Inc., 1984), 93-99.
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In an ironic twist, the story dbastakes place in a society where gas is a source
of energy for the world. The plant which manufaetuand controls the gas is run by the
main character, known as “the billionaire’s sonside from its military uses, iGas’
world toxic gas is harnessed to power the cityfhasmeans of transportation, and has
essentially become the fuel of human civilizatislowever, the gas soon becomes
unstable and explodes, destroying the factory ahddgcmany among the citizenry. In
the wake of the disaster, the billionaire’s sorlizea that technology like gas is not the
answer. When asked if he is going to rebuild tlamplthe son negatively replies, “Do
you want to return to the white horror? Does itvguiyour fingers already again'?”

Instead, the son decides to clear out the ruinleofactory, and convert the area
into a green, organic civilization. He designstiegv society and shows his plans to the
old gas plant’s engineer:

“You are all blind — colorblind to the eternity wybur monotony until this

day! Now a new vernal day comes to meet you alerOgur eyes and

sweep over the region: around you all is the calaérth here!”

(Retracing the plars

“Green lines — streets lined with trees. Red, yellblue rings — plazas

grown over with plants that blossom from grasslé&8glares that

accommodate houses with small areas of propétty!”

The billionaire’s son also firmly connects gas twieonmental and human devastation
and the inevitability of human disaster causednalstry. When the workers demand the

plant be rebuilt, the son vows “Never again wilicheys snarl here! Never rumbling

machines! Never whoosh the howling screams of tstsek by the inevitable

% Georg Kaiseras, Schauspiel in Fiinf AktéBerlin: Gustav Kiepenheuer Verlag, 1931), 28.

bid, 44.
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explosion.® This anti-technology, proto-environmentalism ariglthen mixed with the
desires of the military and economic realities.

When the son refuses to rebuild the plant, thekersrprotest. In a last ditch effort
to compel the masses to see reason, the son declare

“Space is yours — and everything in space thatémoysu all! You all are

humanity within it! Human beings — with every won#&@own to you —

unflinching to every development! In all of you redhe sky and floods

the planes with the grass’s color! The workdayresag— with new

inventions unto you — but you are not inventionsT.omorrow you will

all be humans with unity and wealth. Our new regiaiill be common

pasturesTriften), broad in green! Resting over rubble and ashes th

settlements will extend. You are all released famndgery and profit!

Settlers with the smallest requirement — and lasjev- Humanity!!®®

The son’s green vision was not to be. The armygavérnment move in, and tell
the son that his plans will not be carried out beeahe gas is too important. A
government agent tells the son, “the entire armasnedustry is arranged on gasi(
Gas eingerichtgt . .We are preparing for a war. Without the rawwpr from gas the
armaments program will be unfeasible. Based oreteesous reasons, the Government
can no longer bear a long disruption in the supplyas to the weapons factori€s.The
son is forced to give up his fight, and sorrowfudigclares, “Where is humanity®'For
the son, the loss of nature is the loss of ourtileas human beings.

This cynical view of the future continued@as three-act sequeas Il or Gas,

Zweiter Teil In Gas Il, a global war has broken out between two sidesgdated as the

“blue figures” and the “yellow figures.” Losing thear and fortified within a dome,

9 bid, 69.
% bid, 93-94.
% bid, 109.

% bid, 116.
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among the blue forces is the grandson of the balie’s son fronGas(here known as
the “billionaire worker”). With his grandfather mind, the billionaire worker is reluctant
to increase gas production for the Wamstead, when the enemy forces surround the
city, the billionaire asks both sides for peacel eonvinces the blue forces to open the
dome and to ask for peace, as well as giving ug#se The dome is opened, but the
enemy refuses to give up the gas and movéShespondent with humanity’s refusal to
change (“Our voice can wake up the desert — [bat) mecame deaf in front of it”), the
billionaire throws a sphere filled with poison dhat kills everyone in the dome.
Subsequently, the enemy shells the city, levelgltuilding where the gas bomb went
off. When the enemy forces move in and see the (teadjas reduced the people to
skeletons), they kill themselves in a suicidal abgese®

Kaiser’'s work is reflective of the events after \dowar | with respect to not
only the rise of German pacifism and anti-technglsgntiments, but also the
relationship between poison gas, humanity, aneétivieonment. In the end @as | the
workers and government were not content with ttméssoew plans for civilization. As
we have seen throughout this study, this is a chad imitating life. The German people
demanded economic prosperity (i.e. jobs) and then@e military leadership demanded
poison gas. In the play and in Germany during 90%, these matters took priority over

concerns regarding nature. Economics and militamg @verrode concerns of nature.

% Georg Kaiseras, Schauspiel in Drei Akten: Zweiter T@eprint. Berlin: Gustav Kiepenheuer
Verlag, 1930), 21-23.

bid, 36-45.

% bid, 66-67.
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In addition to Toller and Kaiser, Peter Martin Laghplso made a significant
impression on the German public. When the infantdaisiburg phosgene disaster took
place in 1928, Lampel was living in Hamburg andebertness. Born in Schonborn,
located in the Prussian province of Liegnitz, Lahgsved during the First World War
as a Lieutenant in the air corps, flying numeroussians on the Western Front as an
observer in zeppelins and bombers. He went oruttydaw and theology, ultimately
becoming a member of the Freikorps andSkbbwarze ReichswefBlack Reichswehr),
a paramilitary group under the Reichswehr contrater, he became a staunch anti-war
advocate. In response to the Stoltzenberg affattamburg, Lampel chose to compose a
play with poison gas as its foctis.

Set in 1935 (the last year the French were to octlup Rhineland), the play
begins in downtown Berlin, where a canister of pnigas explodes in a secret military
poison gas factory. The cloud kills thousands ofiweomen, and children, causing
panic across the city. So angered by the gas,tirerts stage a revolution that seizes
control of the government in a blood-soaked urtigihwar. *°°

Given the obvious anti-military message and grapbigent, and with the
Hamburg debacle still fresh in his mind, Hans veedkt, the Chief of Staff of the
Reichswehr, learned of the play and vowed to cem#at ran. Though the Weimar
Constitution had no censorship law, the authoritmdd prevent the play if it posed a

threat to public order. In defiance of Seeckt's#iy Lampel pressed on, and the play was

99 “Ein Mann kam aus dem Wartsaaler SpiegelVol. 29 (14 July 1949): 27.
190 Monty Jacobs, “Giftgas iiber Berlin’: Geschlossa&fwestellug im Theatre am

Schiffbauerdamm,¥ossische Zeitung March 1929, No. 57.; “Berlin Officials ban planp Poison Gas,”
The New York Time8 March 1929, p 16.
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scheduled to run anyway on March 6, 1929 at thefeneam Schiffbauerdam, a theatre
that still stands in downtown Berlin. Even undes thoud of cancelation, the venue
continued to advertise for the show in local newsps, such as the sizable ad pictured

below:

= o <

Dlrokﬂon:_ Ernst Josaf Aulricht
Mittwoch, den 6. Marz, 8'Y,*Uhr
URAUFFUMHRUNG

Giligas wer Berlin

ven Patar Mariln Lampel, gesplelt von der
Gruppe junger Schauspieler

Kartenbraiollung annnterbrochen Norden 1141 mmd 25)

F‘*‘—me
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Figure 13. Advertisement for the PremieiGiftgas iber Berlin(1929)°*

Theater am Schiffbauerdamm 1

Due in part to the advertisements, Reichswehr afidgoofficials knew about the
play in advance and arrived at the theatre bef@eatidience could enter the building,
but after the actors, crew, director, Lampel, aisdiife had arrived. As expected, the

police chief declared the show a “danger to pubditer and security** That night, in

101 Ad for the “Premier” (rauffilhrung of Lampel'sGiftgas iiber Berlin SeeVossische Zeitung
3 March 1929, No. 54. Note the ad ran three daj@réehe show's debut. The advertisements for toavs
ran as late as 6 March. Séessische Zeitung@ March 1929, No. 57.

192 Monty Jacobs, “Giftgas uber Berlin’: Geschlossafwestellug im Theatre am
Schiffobauerdamm,¥ossische Zeitung March 1929, No. 57.

268



the show’s one and only “public” performance atttineatre, Lampel sat with his wife in
the audience and watched the play. Programs waregifor the show, and contained a
detailed three-page history of chemical warfare gamidefenses, describing the types of
necessary preparations needed for a civilian gaslatarestingly, the history concluded
by warning that in a future war one must be awha¢ both explosives and gas bombs
from the air “will be deployed™? Seeckt did not see the show; his reserved seat
remained empty for the show. The play was therhexhded for two performances: one
for the police, Reich Foreign and War Ministridge second, for the press and invited
guests. Those who had already bought tickets wees gefunds, and the theatre was
placed under police guat®’ After the private shows, the production was cdeddhter
that week.

The local press panned the show, more so for rigeod than presentation. Monty
Jacobs, a critic for théossische Zeitungvrote: “We would like to thank God on our
knees, that we will finally be freed from the bauid forth of the noise about this
production. Lampel’s play dictated hatred.” Theiegwer described Lampel’s clear
hatred of the Reichswehr and decried the primasty®hicle, a poison gas attack. “the

gassing of an entire city, our city,” Jacobs desdatreight thousand dead — a shiver had

to flow from the stage. . .The performance is uob&ag. . .” It seems the horrific

193 +Giftgas uber Berlin," Peter Martin Lampel, undht&erman Theater and Movie Programs,
Collection Number 0077, Box 1, Folder 2, The Unsirof Southern California Libraries: Feuchtwanger
Memorial Library, Los Angeles, California, Unitetb®s of America. The author would like to thank th
staff of the Feuchtwanger Memorial Library for piding me a copy of the program.

104« ampel-Kalender,Vossische Zeitung March 1929, No. 57; “Poison Gas Play in Betlin,

The Times4 March 1929, Issue 45142, p. 15; “Ein Mann kais dem WartsaalDer SpiegelNo. 29, (14
July 1949): 27.
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depiction of mass murder was simply too much te takthat time. Jacobs did, however,
praise the actin’®

Several months after the debacle, Lampel was adesthis apartment on
November 8 on suspicion of participating in a mumfea Freikorps “Oberland”
member named Fritz Kohléf° After his release from jail on bail on November &g
murder charge against Lampel was ultimately drogpedollowing summer, when the
Reichstag passed an amnesty bill that granted partdaall those charged with political
crimes and acts of treason against cabinet misi§teGiven the small number of people
who saw it, the story dbiftgas tUber Berlirvould have likely faded from the public’s
memory if not for the efforts of the communist fiimaker Michail Dubson.

While plays remained a popular form of entertaintnéie motion picture
industry expanded dramatically during the Weimar ®var films were a significant part
of its success. The number of movie theatres im@ay increased dramatically during
the decade. Between 1920 and 1929, the numbeeafrés increased from 3,700 to
5,000.1%°

After readingGiftgas Uber Berlirand believing in its pacifist message, Dubson
wanted to convert it to a film. With Dubson’s hellampel and the writer Nathan Sarchi

composed a screenplay based on the drama. Filreg@nbimmediately. The silent

195 Monty Jacobs, “Giftgas uber Berlin’: Geschlossafwestellug im Theatre am
Schiffobauerdamm,¥ossische Zeitung March 1929, No. 57.

1% «per Dramatiker Lampel verhaftetyossische Zeitun@ November 1929, No. 268, p. 6.
197 Reichstag Passes Wide Amnesty Billlie New York Time8 July 1930, p. 8.

198 Klaus KreimeierThe UFA Story: The History of Germany’s Greate$tnRCompany, 1918-
1945(Translated by Robert and Rita Kimber, Berkelegivérsity of California Press, 1999), 112.
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motion picture, simply entitle@iftgas premiered on November 13, 1929, just eight
months after the stage version was shut down.

The film bears little resemblance to the originarda. Rather than a gruesome
accident at the start of the show that leads toluton, the story instead revolves around
a young chemist, Horn, who works for a chemical pany that is producing poison gas.
Although the film has a strong pacifist message ghmary enemy in the film is the
chemical company (a change that was surely acdegtathe communist director!).
Ultimately, one of the storage tanks ruptures anfdctory, killing nearly every character
in the end, including Horn who commits suicide bynoving his gas mask upon seeing
his poisoned, deceased wifé Though the first half of the film shows little tfe
environmental impact of poison gas, the climaxheffilm is filled with disturbing
imagery of what becomes of nature and civilizatdren poison gas is introduced. For
example, a boy who is shown throughout the filnmigca toy horse, is gassed. His
lifeless body shown next to the still horse showda$ie end of innocence, youth, and
adventure. At the end of the film, images of thealated World War | landscapes are
shown, complete with dead trees and ghostly figwading through foggy mists. In the
screenplay of the film, the author described iradl&he environmental impact of the gas:

And stiller and stiller it became over the landd éime horror chilled

through all walls. . .A sick, ghostly night laidevthe land. The trees

stand defoliated. All life was withered and dé&d.

As Giftgasdemonstrated, film could also contribute to thbljps image of

poison gas and nature. Critics thought the film tedmany clichés; the critic for the

199 Nathan SarchiGiftgas: Ein Film nach dem Bithnenwerk von P.M. Lahi@iftgas tiber
Berlin” (Berlin: Verlag von Schmidt & Co., 1930), 73.

10hid, 76.
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Vossische Zeitungpmmented, “We know this old song.” Still, the sareeewer
admitted that a few of the scenes were successidlthe acting of Vera Baranovskaya
was “impressive” in the “great tradition of Russfdm interpretations.**! Fritz Olimsky

from theBerliner Borsen-Zeitungaid that one cannot deny the artistic tone, Jin“

representation. . . must be considered downrigirging geradezu glanzend**?

Among the theatreGiftgasplayed was the Marmorhaus, the famous marble-féesatre

still located on the Kurflirstendamm in the heamBeflin. The Marmorhaus held

hundreds of movie goers wh@&iftgaspremiered.
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Figure 14. Advertisement for the fil@iftgas(1929)*3

UGiftgas,” Vossische Zeitund.5 November 1929, No. 273.

12 Erom Fritz Olimsky’s film review in th@erliner Bérsen-Zeitungl4 November 1929, cited in
Deutsches Historisches Museum, “Giftga#fp://www.dhm.de/kino/kassandra.htmlccessed February

2012,

113 An advertisement foBiftgasat the Marmorhaus in Berlivossische Zeitund.3 November
1929, No. 271, p. 7.
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Aside fromAll Quiet on the Western Fraonperhaps the most famous German
World War | film isWestfront 1918 The motion picture is an adaptation of
Johannsen'¥ier von der InfantrieAlong with Johannsen, the script was co-authbsed
the now famous Peter Martin Lampel. The film besamsie resemblance to the source
material. Some of the characters and scenes ailarsisuch as the “Student” or the final
attack sequence; other scenes and charactersiwerdged for the filmWestfront 1918
cinematography captures the landscapes of the Waherrifying detail, with wide-
angle shots that survey lifeless terrain. Simitethie book, there are also subtle but
obvious references to the plight of nature in tla&.\in one scene, a messenger dog
beloved by everyone in the trench is killed delingra message; a similar sequence is in
the novel as well. Also similar to the novel is fhn’s climax, a massive battle sequence
depicting a French attack on the German lineshérfitm, the attack coincides with a
massive poison gas discharge. Although black antewthe haze of the gas can clearly
be seen across the fields, creating a foggy, aemesphere for the French tanks and
infantry to wade through.

It is clear that by the end of the 1930s, Europeemierstood that the Great War
inflicted severe damage to the landscapes of We&erope. The popularity of poetry
and literature such as Erich RemarguaisWesten nichts Neuast only reinforced the
universal experiences of those who were alive duiine war, but also generated an
image of the war to Europe’s youth who were toongpto either experience first-hand or
construct a clear image of the conflict. The watt &g cultural backlash also sent a very

clear reminder to Germans that modern warfare adgstrialization, when unchecked by

M4 westfront 1918VHS, directed by Georg Wilhelm Pabst (1930; BuihaCA: Hollywood’s
Attic, 1996).
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wartime objectives and prerogatives, can have thstvof consequences for their
surroundings. The work of artisans and writers sagltto Dix and Felix Salten, among
others, provided pacifistic declarations, and enelictments, against war’s impact on the
landscapes. The cultural response to chemical wesaploerefore, did not stop with the
end of the First World War. So long as poison gasained a military option, public
animosity towards it also persisted. Through wnitt@rtistic, and cultural interpretations,
the Germans constructed a collective image of tweand the environmental
consequences, an image of an apocalyptic landsfaj@solation and constant terror, a

landscape destroyed by the actions of humanity.
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CONCLUSION

THE “NATURE” OF CHEMICAL WARFARE

While the Great War and chemical weapons providgdna picture to Germans
regarding humanity’s destructive relationship ttuna, the environmental movement in
Germany did not solidify until after the Third Rejauring the 1960s and 1970s. This
does not mean that the Great War did not influ€ébeenan environmental attitudes
during the Weimar and Third Reich eras, nor doeseian that these attitudes did not
manifest concrete results. Rather, the public ames® of environmental degradation
gradually increased political pressure for the Germovernments to take action. The
Weimar government took significant steps legisklino protect and preserve German
landscapes, even placing an article in the new @eronstitution specifically
recognizing the need for environmental regulatidmshe case of the Third Reich, where
a radical dictatorship placed the ideology of repiaity above all others, the Nazis saw
environmental conservation as not simply protectiildlife and forests, but more
importantly maintaining their native living spaeespace from which spiritual support
and strength could be found. The better the langlmaintained, the better it would suit
theVolksgemeinschafor racial community. By the 1950s, with a new deratic
government in place, German environmental groupsirmeed their efforts for landscape
preservation and pollution controls. Through thip loé scientific studies, government
cooperation, and public demand, Germany witnesssdahange in their attitudes

towards water and air pollution during the 1960d 2870s.
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The Weimar government between 1919 and 1933 regpaiodenvironmental
concerns immediately. One of the first signs then@@& government was serious about
environmental issues appeared in the new Weimastitotion itself. Article 150 of the
German constitution states that, “The monumentsstbry and of Nature as well as the
countryside enjoy the protection and care of theest Thus, the Germans were the first
nation to constitutionally mandate environmentaitection® Naturschiitzewere elated
with this radical step, and their ideas of enviremtal protection and conservation were
solidified in a number of ways over the next dec&tame of these methods included the
formation and expansion dfaturschutzyroups to nationwide organizations, as well as
the passage of landscape protection and consemnatslation.

Even groups who did not necessarily support the g@vernment used public
impressions regarding humanity’s influence on reatartheir advantage. After World
War |, nature was used as a theme in propaganderpasich as thisreikorpsone
pictured below. The poster emphasized defenseedFaitherland and preservation of its
beautiful, productive landscape in the face of oibation or violence. The poster reads,
“Do you all want this?” in bold lettering. After kisg the reader to volunteer for a

grenadier battalion, the poster concludes by demgntProtect Your Country.”

! Raymond H. Dominick IlIThe Environmental Movement in Germany: Prophetsda®ers,
1871-1971(Bloomington: Indiana University Press, 1992), 82.
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Figure 15. German Recruitment Poster (circa 1919)

During the 1930s the Nazis passed laws against londdievastation, the killing
of wildlife (Animal Protection Law of 24 NovembeB33 and the Reich Hunting Law of
July 1934), cruelty to animals, and posing adventisnts in certain rural areds.
Ultimately, these measures culminated on June 235 With the passage of the
Reichnaturschutzgesdieich Nature Protection Law, or RNG). The lawsisted of
twenty-seven provisions, categorized under sevan articles. The articles covered a

variety of topics, including regulations for natymetection administration, the

%propaganda Posters — Germanitp://www.firstworldwar.com/posters/germany.htnosied
29 August 1999Accessed 7 June 2011.

? Lekan,Imagining the Nation in Naturd,59.
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conservation of areas, plants, and animals, acdwfse the punishments for violations.
The law’s subsections include landscape planniatytsts and ordered federal, state and
local nature protection authorities are “obligatiedreceive permission prior to any
undertaking or planning, that can lead to basingba (vesentlichen Veranderungeto
the free landscape” (Provision Z00inder the new law, conservation administratioh fel
under the jurisdiction of the Reich Nature ProtatiOffice Reichsabteilung fir
Naturschutzor RAN). Later, the Reich Protection Agency wasamed the
Bundesansalt fir Naturschutz und LandschaftspflEgderal agency for Nature
Protection and Landscape Preservation) in 1953ay,dtie agency still remains the
supreme conservation authority in Germany, now knaw/theBundesamt flr
Naturschut{Federal Agency for Nature Protection).

In addition to federal legislation, another sigattthe war generated a greater
public interest in environmental issues is the taat the numbers of Germans
participating in environmental groups significantigreased during the 1920s, and then
exploded during the 1930s. For example, the largfesll the groups at the start of World
War | was the Society for Bird Protection. Althoutjle group stagnated at 30,000
members during the 1920s, their membership hadelthsharply to 55,000 by
1943.0ther groups, such as the League for Natuns&gation in Bavaria dramatically

increased right after the war. Numbering only 533918, their membership grew to

* G. Mitzschke, edDas Reichnaturschutzgesetz vom 26. Juni 1935, nebst
Durchfiihrungsverordnung vom 31. Oktober 1935 untuféahutzverordnung vom 18. Mé&rz 1936 sowie
erganzenden Bestimmung@erlin: Verlagsbuchhandlung Paul Parey, 1936), 22

® Frank UekoetterThe Green and the Brown: A History of ConservaiioNazi Germany
(Cambridge: Cambridge University Press, 2006), 190.
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fifteen times their original size by 1985Pre-war leaders and members\attur- and
Heimatschutgroups returned from war with a strengthened stwsards environmental
defense. These attitudes were compounded by tmoeto misery Germany faced in the
years following the end of the war, and apprehenthat economic priorities would once
again trump natural preservation.

As the decades passed after World War 1l, chermrealpons continued to be a
point of interest on not only the German but in&ional stage. By the early 1990s, the
newly unified German government promoted a glolaal. bn December 1992, the new
German Foreign Minister Dr. Klaus Kinkel addresteel47" General Assembly meeting
of the UN. He called on states that had not renedrtiemical weapons by recognizing
the Geneva Protocols to do 's@ne month later, in January 1993, representafioes
149 different states came together in Paris to gigriConvention on the Prohibition of
the Development, Production, Stockpiling and Us€laémical Weapons and on their
Destruction.” Germany was among the original signes; there are now 188 states that
have become parties to the agreeniénthis speech to the assembly, Kinkel
optimistically declared that with the ostracisncbemical weapons an especially
“insidious and cruel category of weapons of massrdetion will disappear from

military arsenals. . .today we have found the gjtlemo proscribe poison as an agent of

5 Dominick, The Environmental Moveme3.

" See excerpt of Klaus Kinkel's speech before fiéUN General Assembly in Auswartigen
Amt, AuRenpolitik der Bundesrepublik Deutschland: Dokot@eron 1949 bis 1994€Cologne: Verlag
Wissenschaft und Politik, 1995), 878-879.

8 United Nations Treaty Collection, “CHAPTER XXVIIBARMAMENT, 3. Convention on the
Prohibition of the Development, Production, Stotikgiand Use of Chemical Weapons and on their
Destruction,” 3 September 1992.
http://treaties.un.org/Pages/ViewDetails.aspx?sREATY &mtdsg_no=XXVI-3&chapter=26&lang=en
Accessed 27 May 2012.
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war.” The German chemical industry from the begigrsupported the Geneva hearings,
and continue to respect the protocols to this*day.
S—

The story of chemical warfare is that of a relasioip between nature, war, and
culture. In chapter one, we saw how German indusspecially its chemical companies,
came to dominate Industrial Europe. With a growpogulation and some of the finest
chemical minds in the world, firms such as BASF Bager exercised hegemonic control
over the global chemical market. Their successdirbhoth prestige and considerable
economic development and wealth to the nation.liKetits cousins in the steel and coal
industry, Germany’s chemical plants wreaked comalale environmental damage,
especially to rivers such as the Rhine and the Bars@ollution from factories turned
once lively, diverse ecosystems into concrete sewstems and poisoned the water the
citizens drank and the air they breathed. Many Gesvaccepted this exchange of
environmental harm for economic and social pro$peaind thereby ideologically shifted
themselves away from the German Romanticist visodraesthetics and natural beauty.

Others, however, disagreed with this bargain. Tlees@omic changes conflicted
with long-held cultural beliefs in Germany that prated the beauty of nature and the
importance of conserving its aesthetics. Stemmiog fRomanticist thinkers such as
Alexander von Humboldt, many Germans came to segaias an inseparable part of the
German people, a symbolic representation of thegion’s greatness. Despite the clear,
obvious damage unchecked chemical dumping caugbe tuntry’s rivers and streams,

German intellectuals led by Hugo Conwentz and Hrustorff failed to spark a

° See Klaus Kinkel's speech under “Internationalest@inkommen zur Achtung chemisher
Waffen,” in Auswartigen AmtAuf3enpolitik der Bundesrepublik Deutschland: Dokot®eon 1949 bis
1994 891-893.
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significant, national environmental movement. Tludjectives were thwarted for a
number of reasons. In addition to their misguideliigh that the rivers could clean
themselves and their ignorance regarding the tameagie pollution caused the human
body, Germans, from industrial and political leadier members of the general public,
desired greater industrial and economic prospantywere willing to sacrifice the
cleanliness of their surroundings upon the altgrofjress. Nature influenced
dramatically the shifting cultural and economic diions in Germany prior to the war,
and, indeed, economics and culture shaped the \way&hs treated their environment.

As seen in chapter two, the German faith in itaigtdy was again revealed when
the Schlieffen Plan failed to achieve victory oa iWestern Front in August 1914.
Desperate to break the stalemate, German milieagdrs turned to their chemical
industry for answers. The decision to use chenneapons hinged in part on Germany’s
chemical dominance, but more so because the emvéntal conditions and cultural
attitudes of German military leaders made thesgaeman appealing choice. Using the
flat terrain of Western Europe, winds strong enotggpush massive toxic clouds, and
their extensive knowledge of chemistry, the Gernwse chemicals based on
meteorological conditions and their ability to os@me the battlefield environment.
Chlorine, for example, was chosen in part becausas heavier than air and could reach
into trenches and dugouts, killing enemies no belbelld possibly reach.

When chemical weapons were unleashed, the landscalpged devastation on
an immense scale. Millions of acres were douseth@mical clouds and shells, killing
every form of life at the front and all but permatig altering the landscape and soils.

Soldiers came to know the environmental changesethby the gases and were forced to
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adapt their tactics and behavior at the front.lesweapons’ performance and lethality
hinged entirely on natural conditions, the intraittuc of deadlier chemicals and more
efficient delivery systems were more about conaugtine natural obstacles which made
the gas less effective than overcoming a man-madeh Gas shells were an attempt to
overcome wind conditions. Mustard gas was favooedt$ tenacity and long-term
effects. In that sense, the war was also one agaatsral obstacles which hindered the
military’s ability to kill the enemy and win the wa

As a result, for a variety of reasons Germany itegsillions of marks into
animal research involving massive breeding farmmsuksited trench environments, and
hundreds of different chemicals. Animal testing \waen as a way to test battlefield
conditions, search for more effective toxins, aachbat non-human entities such as fleas
and lice. Anti-gas technologies for their natulaéa and poisons for their natural
enemies emphasize the ways in which nature coatrtie chemical war. Massive
chemical attacks were launched to contaminatedbatcyside or to prevent the enemy
from seizing territory, ushering in a new form ofal warfare on the environment. The
war was very much one of adaptation to the new ataly-altered landscapes.

In addition to the destruction of life at the fro@ermany’s waters on the home
front continued to absorb chemical pollution. Ashese seen, the levels of chemical
contaminants were directly linked to the courséhefchemical war. When chlorine
attacks were common, chlorine levels in the Rhimtegased. When the military adopted
mustard gas to its arsenal, the river withessad@ease in mustard gas-related
chemicals like sulfur trioxide. Chemical accidenginted workers across Europe, as the

goal of victory in the war trumped environmentahealth concerns. During the war,
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both sides embraced the idea that the winner ofltleenical war would be the side which
could successfully adapt to or contaminate the Ipattlefield environment. It was, in
other words, the side which could carry out andpaittatotal environmental warfare,
where the air, earth, and water could kill. Althbuge Allies won the war, there were no
winners of the chemical conflict. Both developedsgs capable of killing all life they
encountered, and both developed countermeasuresv&&anot, however, the primary
reason for Allied victory or for German defeat. Bsides resorted to measures that
contaminated the environment and their populatsuifered as a result (and in some
cases, continue to suffer). The contaminated lapes; however, are another tragedy of
the war. Like the human tragedy of the Great Wra @nvironmental catastrophe
continues to haunt the continent through buriechande or poisoned livestock. The
environment has no political, military, or sociaha with respect to warfare. It is a silent
casualty during the war, a martyred landscapeamtme of human “progress.” Only
after the war did Germans seem to come to grips tg affects industrialized war has
on their natural surroundings.

Haber and the German chemists’ research expandaatiout the war and into
the Weimar era, where military objectives continteedictate a desire to control the
battlefields of the future with chemicals. The maity objectives and research involving
chemical warfare meshed with aims in the civilianter, notably in the application of
poison gas research towards pest control. Unfordlyyahe work of German chemists
would have far reaching, often unforeseen consemseincluding the Nazis’ use of their

discoveries to facilitate the extermination of mitis during the Holocaust.
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After the war, veterans returned home and brought them their experiences at
the front. Numerous diaries, journals, and memdasumented the ecological damage
caused by chemical warfare. In Germany, poets ofteite of the way nature seemed to
lurk like a grim specter over their lives, and hih&ir emotions were tied directly to the
condition of the landscapes before thdimese visceral descriptions of gas warfare and
chemical disasters relating to chemical weapomalgroperations helped to solidify a
national picture of what the gas war experiencelikasand how many Germans came to
see warfare and humanity as a destroyer of natioeks like Ernst Johannsen’s
Fronterinnerungen eines Pferddeew comparisons of the dangers people facedeat th
front to those of animals at the front. The paigsitof Otto Dix provided a macabre,
visual symbol of the gas war and nature’s anniioitein Northeastern France and
Belgium. The plays relating to gas at that timetgsted war and technology as a means
for human cultural advancement.

Simultaneously, Europeans faced the daunting taskeaning and repairing their
landscapes. Millions of acres of land were contated, and tons of chemical ordnance
remained active and lethal. Yet an antagonistidipal climate and steep financial costs
limited Europeans’ ability to restore their land.dddition, the military and financial
desires of many Germans during the Weimar Repirdiaded the desire to continue
chemical weapons research. Their actions of cduaddhe worst of consequences,
including the contamination of land with buried oatice to the phosgene cloud
catastrophe at Hamburg in 1928.

Germany’s problems, however, pale in comparisahase of Belgium and
France after the war. Hundreds have died cleamagdésposing of chemical weapons,

and the peoples of Western Europe have been foocadiapt to their new landscape.
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Farmers drive tractors with armor-plated seats,aards remain fenced off and all but
forgotten, still too dangerous to inhabit. The gaittivities of the Dovos and the
Démineursorovide a constant reminder of the steep environiah@rice of warfare. For
the French, psychologically the damage was traunbati not insurmountable, and
someday the land will truly be cleared.

Ultimately, the First World War and the Weimar pravided a turning point for
the conception of modern German environmental thopnkThe use of chemical weapons
for military gain shaped German cultural attitudesl changed European landscaps.
only did the damage caused by chemical weaponcgfGerman military officials to rethink
military operations and tactics, chemical weapdss eompelled the German people to
develop new and alternative cultural understandaofggar and nature, specifically those
which took environmental damage into account wihérking about the war experience.
German artistic and written culture during the 1920d 1930s reflected the chemical war’s
environmental damage through pacifistic and amtm@logical lenses, creating a framework
where modern environmentalism could take shape u$kef ecologically pernicious
chemical agents ushered in a new form of total esmad, demonstrated how the environment
directly influenced both the outcome of the chenizar in the field but also German
cultural beliefs regarding the relationship betwaature and warfarédbove all, the
cultural and military consequences Germany endasedl result of chemical warfare,
whether seen or unseen, short or long term, demadestature’s significant place in its

history.
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EPILOGUE

CONSEQUENCES REVEALED

On November 30, 1972 near his home in Hamburgadegschool boy was
spotted by the police in the woods behind the dilaied remnants of one of Hugo
Stoltzenberg’s chemical plants. After confrontihg boy, the officers noticed he had
removed several baggies from the grounds contamimysterious white and grey
powder. In an effort to ascertain what the boy toachd, the police officials contacted
the city’s Economic and Order Officé/{rtschaft- und Ordnungsairéind the factory’s
owner, Martin Leuschner. The powder turned outd@mixture of chloride of lime and
magnesium oxide known as “Losantin.” The chemicaswanufactured under contract
for the Belgian government, and was designed t@ &an treatment for mustard gas
burns. After some searching, some fifteen yeaes @ftvas buried the remaining
stockpile of losantin was located. The authoritieted that the fencing around the plant
grounds had long fallen apart, and therefore tbhegmnty was virtually open to anyone
curious enough to enter. Leuschner promised atithatto repair the fence to prevent a
similar incident from happening agdifProbably because nobody was harmed, the
incident passed by without much fanfare, and thieaities never acted to ensure that

Leuschner kept his promise of securing the hazardoea. The fence was never repaired.

! peter Rabels, “Bericht des Untersuchungsfilhremsi§eSenatsauftrag vom 13./18. September
1979 ‘Stoltzenberg-Skandal’,” SA-HH, A 902/0407-@3 37, Staatsarchiv Hamburg, Hamburg, Germany.
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As the years passed, adventurous local childretimegad to easily find holes in
the rusted barriers and infiltrate the grounds. Agthe children were the sons of a
Hamburg taxi cab driver, the twelve year old Thomadwig, and his younger brother
Oliver. On September 7, 1979, Thomas, Oliver, andnias’ friend, Stefan Behrman,
were playing in the basement with explosives arehubals they had found in the old
Stoltzenberg factory grounds and brought home.

Without warning, a massive explosion tore throdghliuilding, and severely
damaged Thomas’ residential complex located justsacthe street from the old factory.
The blast tore the hinges off doors and shook titieeestructure. At the epicenter of the
blast were the three boys. Stefan lost his rightlhand Thomas was also severely
injured? Oliver was killed in the blast. He was only eigkars old.

The genesis of the second “Stoltzenberg-Skandslif’ @me to be known,
reaches back to when Hugo Stoltzenberg and thénReehr continued the chemical
weapons development. After the subsequent 1928)phescatastrophe, Stoltzenberg
remained in Hamburg for decades until his deattBird. During the Third Reich,
Stoltzenberg joined the Nazi party and experimentdia nerve agents and other
potential chemical weaponry. On January 1, 1968fZ&nberg sold his chemical factory
and its contents to a man named Martin Leuschaarthe decades passed, the factory
became dilapidated and ultimately abandoned.

The incident created an immediate firestorm oftmali controversy in Hamburg

and made national headlines. Public officials sekjust as shocked as the city residents.

2 Herbert Schiitte, “Beim Streit um Gift war der tdtenge schnell vergesselie Welt 16
March, 1981.

3 Schweerpie Geschichte der Chemischen Fabrik Stoltzenitg
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“My vocabulary unfortunately doesn’t suffice to éxip what happened there,” admitted
the Social Democrat chief Ulrich HartmahArticles were quick to point out the location
of the factory grounds and its proximity to Hambarattractions. Most glaring and
disturbing was the fact that the factory groundsensly a five minute walk from
Hamburg's soccer stadium at that time, the Volksgtadion. Home of the German
League’s popular Hamburger SV (HSV) soccer club diadium regularly held some
55,000 to 60,000 spectators on game days. Thattyeastadium would have been
especially crowded, as HSV won their first of thie@gue championships in 1979. The
facility also hosted a number of other non-sporgBrgnts, such as rock and pop
concerts. With so much activity involving hundreds of thonea of people, how could
these chemicals have still remained around, siftiaga block away? Where were the
city inspectors, whose responsibility it was towrshazardous industrial materials were
properly disposed of?

To be sure, there were numerous warning signstbeelecades after the 1928
disaster that went unheeded. By the end of thes, 340east twenty-one fires were
reported on the grounds. At late as 1968, the feriieh surrounded the facility had
broken dowrf. And of course it was also not the first time creld were discovered to

have obtained chemical materials from the old figotwounds.

4411, Sept. 1979: Der Stoltzenberg-Skandal wirdyadeckt,”Die Welt 11 December 1999.

® During the summer of 1998, the stadium was tomrddt was eventually replaced with the new
Volksparkstadion, located on the same site. “Zahleth Fakten,” 2010,
http://www.imtecharena.de/arena/zahlenundfakéecessed 20 February 2012.

® Rabels, “Bericht des Untersuchungsfiihrers gemaftSauftrag vom 13./18. September 1979
‘Stoltzenberg-Skandal’,” p. 49.
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Yet all of these warnings were of little help faose children and the
neighborhood in 1979. Just like Stoltzenberg’s 1&#28mical disaster, the days that
followed were chaotic. For six days police evacdagsidents and federal and local
governments moved in to clean up after the catpls&0An official clean-up program
was put into place and officially began on May’Xver the next forty weeks and
working under heavy pressure, teams of Bundeswedmical experts and employees of
the private chemical disposal company Philip Holameleared roughly 7,500 square
meters of land, digging two and a half meters dedp excavators and shovels in seach
of buried ordnance. Their pace was slow but theirkwvas thorough. By June 4, only
350 of the 7,500 square meters were cleared ad@mgerous ordnance had been fofind.
As the teams progressed, however, their fortunasgdd and their search yielded
astonishing results. On June 27, White Cross, Bluss, mustard gas and chloropicerin
were uncovered The only casualties suffered during the cleanqgration occurred
when workers from the Univeristy of Hamburg’s Hyggelnstitute uncovered a toxic
green powder. The powder quickly took to the aiewhisturbed, and poisoned eleven
people: six workers, two police officers, and thiieefighters. Thankfully, none of the
victims died*® By September 23, over a year after the accidéneup crews still had

3,000 square meters to cléakVhen clean-up operations concluded, the Bundessvehr

" “Stoltzenberg: Die Raumung beginnBie Welt 12 May 1980, Nr. 110.
8 “Keine gefahrlichen FundePie Welt 4 June 1980, Nr. 128.
° “l/mmer neues Gift bei Stoltzenberdfamburger Abendblat27 June 1980, Nr. 147.

0«pas griine Pulver war pures Giftfamburger Abendblatt29 July 1980, Nr. 171; Wieder
Unfall bei Stoltzenberg: 11 Hamburger vergiftéidmburger Morgenposf9 July 1980, Nr. 170.

1 «Ohne Pause graben die Giftschiirfer Hamburgs badefHamburgerAbendblatt 23
September 1980, Nr. 219.
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findings were astonishing. Among the twenty-foufedient toxins discovered were
seventeen kilograms of tabun gas (capable of gillousands of people if released) and
eleven kilograms of strychnine. A total of eighty$ of chemical agents were foulid.
The authorities closed the plant and tore dowrfah®ry buildings:>

The evacuation order was limited, creating a bezaombination of
environmental catastrophe and normal, everydawlifiein an area of just one of
Hamburg's neighborhoods. Just five days after gpdosion, while fully-equipped
Bundeswehr personnel were busy disposing of cheénvieaponry, the Volksparkstadion
hosted HSV’s game against 1. FC Kaiserslauterthfgr scheduled league match in
front of 50,000 spectators. The danger is diffitoalcomprehend — the Hamburg
newspapebDie Zeitperhaps best summed up the situation when theytegpthe
discovery of eight nerve gas grenades on the fagi@munds. In just one minute of
exposure time, just 400 milligrams per cubic mefahe nerve gas could have killed
everyone in the stadiufft.As of 2004, much of the grounds remained a swamnnpijgly
area filled with weeds and cattails. HSV still playthe same location, just blocks from
what was once perhaps one of the most contamiaaged of chemical ordnance in all of
Germany.

Like the first affair, the political fallout wastense yet short-lived; dramatic yet
anti-climatic. On September 13 the official govesmninvestigation began, lead by the

Staatsrat Dr. Peter Rabels. The investigationdiafste days. On September 24, Rabels

12411, Sept. 1979: Der Stoltzenberg-Skandal wirdyadeckt,Die Welt 11 December 1979.
13 Schweerpie Geschichte der Chemischen Fabrik Stoltzenb#tg

14 “Nervengas im Hinterhof,Die Zeit,28 September 1979, Nr. 40, p. 25.
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submitted his official report to the city’s Senated mayor, Hans-Ulrich Klose. The
sixty-five page report contained a descriptionha&f €vent and its historical context in
great detail an explanation of Stoltzenberg’s bamligd, wartime activities, the 1928
disaster, and subsequent problems with the plantes 1930 and 1979. These
problems included fires, air pollution complairdad the previously mentioned incidents
involving children*> Demands by the opposition Christian Democrati¢yP@DU) for
Klose’s resignation were rejected by the majoriBD$ and, as thelamburger
Abendblatimade clear, “Nobody was held accountabBfeThe authorities declared Mr.
Martin Leuscher, the sixty-eight year old ownetlad property, unfit for trial due to ill
health.

In March 1983, Karsten Plog of tistuttgarter Zeitungleclared that the accident
demonstrated the inadequacy of German environmkawtalith respect to chemical
ordnance. “The law for explosives does not sufiiicthe opinion of the state district
attorney office for an arraignment, and offensesiregg environmental laws are not being
accounted for® In 1984, Hamburg'®ie Zeitstated its surprise that despite the good
will of the people and Green Party members ristngdrliamentary levels, so far
environmental protection efforts to this point tatpoor result.” The paper demanded
more regulations, such as imposing a duty on tmepdug of heavy metals and arsenics.

Such actions would form a significant “bridgehe@@tickenkopfin the environmental-

15 Rabels, “Bericht des Untersuchungsfiihrers gema@tSauftrag vom 13./18. September 1979
‘Stoltzenberg-Skandal’.”

16 «7ur Rechnenschaft gezogen wurde niemand.” Eresh&dt Scholz, “Stoltzenberg-Skandal —
zuerst starb ein Kind Hamburger AbendblatZ September 2004.

" See Kristen Plog, “Fall Stoltzenberg zu den AKtStuttgater Zeitungll March 1983,

reprinted in Hans Gunter Brauch and Rolf-Dieter lgtijleds. Chemische Kriegfuhrung — Chemische
Abristung 359.
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political arguments regarding economics and enwremtal protection. The article
concluded with the hope that after the Stoltzenllesgster regulations would in part
make problems with disposal of highly poisonousdaxaste easier. In addition,
although some chemical substances are banned,lthesdave been “no detriment” to
the chemical industri? As the former State CouncilmaBtéatsra} Peter Rabel stated in
2004, the Stoltzenberg incident was “a very impdrtailestone, a propelling charge for

environmental politics*®

*kkkk

1841m zweifel die Umwelt” Die Zeit 23 March 1984, No. 13.

9 Quoted in Ernst Gerhardt Scholz, “StoltzenbergrBlké— zuerst starb ein Kindfamburger
Abendblatt 7 September 2004.
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