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INTRODUCTION

Simone M. Müller and May- Brith Ohman Nielsen

“LIKE THE furyofaragingsea,abubblyoceanofglowingsulphur,
hydrogenandoxygen”arrangesitselfinthemassiveandluminousmolec-
ularnebulaMessier17,declaredtheEuropeanSpaceAgency,describing
theHubbleTelescopeimageonthecoverofthisvolume.1Inthisbubbly
ocean,inoneofthericheststarfieldsoftheMilkyWay,ultravioletradia-
tionfromyoungmassivestarsilluminatesthegases’wavelikepatternsby
heatingthesurfacesofcoldhydrogengasclouds.Asaresult,thewarmed
surfacesgloworangeandred,makingforsomeofthemostspectacular
galacticsights.Theintenseheatandpressurewithinthenebulacause
somematerialtostreamawayfromthesurface,creatingtheglowingveil
ofevenhotter,green-coloredgasthatmasksbackgroundstructures.2In
1746,FrenchastronomerPhilippedeChéseauxdiscoveredMessier17,
alsoknownastheOmegaNebula.Hedescribeditas“quitedifferent
fromtheother[nebulas],”withthe“perfectformofarayorthetailofa
comet,”givingrisetoM17’snicknameastheSwanNebula.3

Atfirstsight,theSwanNebulaisanoddexamplewithwhichtostart
aninterdisciplinaryenvironmentalhumanitiesvolumeonexamining
toxicityacrossspaceandtime—andyet,oncloserinspection,theimage
oftheradiantlyglowingmolecularnebulacouldnotbemorefitting.
Contaminantsandenvironmentalpoisonsworkonthehumanand
more-than-humanbodythroughthetemporalandspatialdissolutionof
linearity,order,rhythm,location,orcontainmentinawaythatismir-
roredinthegalacticspectacle.Moreover,theSwanNebularepresentsa
“toxicenvironment”thatfundamentallychallengesandevendissolves
conservativeandpredominantlyWesternnotionsofspace,time,timing,
andspeed,whileinvitingsimilarreflections—asprovidedinthethirteen
contributionsinthisvolume—forlifeonEarth.
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Firstly,theSwanNebulaislocatedinproximitytoplanetswithgen-
uinelyGaussiantemporalities,which—astheseplanetsgeneratespace-
timevorticesduetogeneralrelativity—callsintoquestionallmeasure-
mentsoftimeandplace.Becauseofthefinitespeedoflight,ourvisionof
theSwanNebulaisahistoricsnapshotoflightthathastraveledthrough
spacefor5,500years,allowingusaglimpseofaplacethatisatsucha
greatdistancefromourplanetthatitwouldtakemultiplehumangenera-
tionstomakethejourneythere.Multiplegenerationsarealsoatstake
whenitcomestotoxicityandcontaminationonourplanet,aschemical
contaminantsexceedhumanandmore-than-humanlifespans,disrupt
rhythmicitiesoftimeasorganizedintoequalcompartments,andinter-
ferewiththetimeandtimingofcellulargrowthandthedevelopment
ofmulticellularbodiesandtheiroffspring.
Secondly,Messier17challengesconservativeunderstandingsofplace,

ofsituatedness,andofmaterialcontainment.Starformationsinprocess,
ascapturedintheSwanNebula,allowaglimpseofchangesofchemical
substancesfromoneaggregatephasetoanother.Chemicalcontaminants
arehardlyeverstatic.Theyactincombination,occurinmixtures,and
undergoconstantchanges.Rarelycantheybefullycontained,either
materiallyorgovernmentally,asregulationsaroundtheworlddifferand
changeovertimewhen“pinningdown”toxiccontaminantsas“harmful.”4

Messier17,thirdly,isamolecularnebulainspacethatisasaesthet-
icallypleasingtothehumanobserverasitwouldbedetrimentaltothe
well-beingofanymulticellularbeings,if they were present.Itisnotonly
theheatorthelackofoxygenbutalsotheradiationthatwouldpose
aseriousthreattohumanandmore-than-humanhealth.Subatomic
particleswouldtearathighspeedthroughmulticellularorganisms’
DNAmolecules,splittingthemordamagingtheircodingforcellre-
production.Thereislittlediscussiononthetoxicityofouterspacefor
multicellularlife,whichispreciselythepointwewanttostress:toxicity
isananthropocentricconcept,associetieshavecommencedexamining
orgoverningaparticular“toxic”compositionofchemicalparticlesin
ecosystemsonlyifit—directlyorindirectly—concerned“them,”human
beings.Thinkingabouttoxicitythroughtheabsenceofhumanpresence
pushesscholarstospecifywhatkindsofhumanandmore-than-human
bodyevokecompassionandcareandwhatkindsdonot.
Finally,asgasesinvariouscolorsmixandmingleinourvisionofthe

SwanNebula,weshouldnotforgetthatquestionsofspace,time,and
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embodimentcannotbeneatlycompartmentalizedbutmustbeunder-
stoodasintersectional.Howthen,ourauthorsask,arewetounderstand
toxicenvironmentsthatnotonlyentailatimeregimeoftheirownbut
alsoonethatextendsfarbeyondthehumanlifespan?Howdowetell
storiesthataccuratelyencompasstheslowviolenceexertedbydecades
ofexposuretotoxicwaste,thegenomicmutationsshapingthelivesof
thechildrenandgrandchildrenofpeoplewhoonceworkedinmining,
cleaning,orpesticide-intensivegreenhouses?Whatrolesdotime,space,
andembodimentplayinscholarlyconceptualizationsofthephenomena
andmaterialitiesthatwegenerallydescribeas“toxic”?
Toxic Timescapes: Examining Toxicity across Space and Time isaninter-

disciplinaryenvironmentalhumanitiesvolumewhoseconceptualand
methodologicalfocusseekstoexplorehuman-environmentrelationships
astheyhaveplayedout—andcontinuetoplayout—forlifeonaperma-
nentlypollutedplanetsincethetwentiethcentury.Theauthorsinthis
volumeseektotacklethemethodologicalchallengesthatcomewiththe
multiplicityandintersectionofdifferentscalesoftimeandplaceandto
providenewapproachesforthestudyofcontaminationandpollution
throughtheconceptoftoxic timescapes.Thechaptersassembledinthis
volumeofferamultidisciplinaryoverviewoftheconcept,withauthors
comingfromthedisciplinesofhistory,humangeography,scienceand
technologystudies,philosophy,andpoliticalecology.Chaptersspan
placesfromEurope,NorthAmerica,Australia,andthePacifictoSouth-
eastAsiaastheyobservetheintersectionofmultipletimesandspaces
atsuchdiverselocationsasformerwarfieldsinVietnam,agingnuclear
weaponstoragefacilitiesinGreenland,andwastedepositsinsouthern
Italy,orchemicalfacilitiesalongtheGulfofMexicoandcoral-breeding
laboratoriesallacrosstheworld.

Writing on Toxicity in the Age of the Toxic Commons

Thesedayswedonothavetolookfartofindhuman-environmentcon-
stellationsthatillustratetheurgencyofthisvolume’scontribution.Our
species’excessiveandexpandingmodesofextraction,production,and
disposal—necessarytosupporttheperpetualeconomicgrowthinherent
tothemodern,andparticularlyWestern,project—andtheexcessiveuse
ofsyntheticchemicalsinallsectorsoflifehavefosteredtoxicity’subiquity
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inourair,water,andsoil.5Everyyeartoday,humansemitmorethan
250billionmetrictonsofchemicalsubstances,feedingatoxicavalanche
thatforcenturieshasbeenharminghumanandmore-than-humanlife
everywhereontheplanet.Atacceleratingspeedsincethemid-eighteenth
century,humanactivityhascausedthecontaminationandpollutionofour
planettoadegreethatFrançoisJarrigeandThomasleRouxseecontam-
inantsas“constituentelementsofmodernity.”6Newsyntheticchemicals
wereappliedtocontrolalmostallaspectsoflife,rangingfrompesticidesto
controlecosystems,7syntheticdrugstocontrolthe(female)humanbody,8
andchemicalweaponstocontrolmilitarywarfare.AfterWorldWarII,
governmentsaroundtheworldstartedplanningforWorldWarIII,pouring
fundsintoenvironmentalscienceintheirsearchforwaystoharnessnatural
processestokillmillionsofpeople.9Thegrowingamountofwaste—with
morethan400millionmetrictonsofhazardouswastegeneratedworldwide
today10—illustratesanothersourceoftheincreasingcontaminationofour
planetandofthewastingofrelationshipsofhumanandmore-than-human
beings.11Betheypesticides,hormone-disruptingchemicals,chemical
weapons,dioxins,ornuclearwaste,environmentalpoisonsrepresenta
ubiquitousforceinthetwentiethandtwenty-firstcenturies.Andyet,while
thepoisoningoftheplanetthroughhuman-madechemicalsis“probably
thelargesthumanimpact”todate,accordingtosciencewriterJulianCribb,
italsoistheone“leastunderstoodorregulated.”12
Asweliveintheageofthetoxic commons,13withtoxicityandpollution

forcefullyeverpresentinmoderndailylives,politicians,juridicalsystems,
mediaoutlets,scholars,andthepublicalikeshowgreatdifficultyinde-
tecting,defining,monitoring,orgenerallycomingtotermswiththem.
Thestruggle,weargueinthisvolume,isprimarilyoneofmakingsense
ofthemultiple,overlapping,andintersectingtemporalandspatialscales
workingonthehumanandmore-than-humanbody,whilecontinuing
topayattentiontotheimportantestablisheddifferentiatingconcepts
ofrace,class,andgenderinordertogivespacetoaspectsof(global)
environmentaljusticeandsocialinequality.Inthebroaderfieldofthe
environmentalhumanities,scholarshaveprimarilyexploredaspectsin-
herenttothepollutionofair,water,andlandinrelationtoourmodern,
industrialwayoflife.14Withaprimaryfocusonthelatetwentiethcentury,
studiesdisentanglethetoxicdiscoursessurroundingtheuseofpesticides
andherbicidesorairemissionstandards,ortheyfocusonthewaste
fromenergyorresourceextractionprocesses.15Authorshaveanalyzed
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publicandprivatehealthissuesresultingfromtoxicexposuresandtheir
political,social,psychosomatic,medical,andethicalimplications,aswell
as,finally,theirartistictransformations.16Inthiswealthofmaterial,the
methodologicalandtheoreticalchallengesinherenttocontaminationand
pollution,namelythatcontaminantsandenvironmentalpoisons,and
thusexposuretohumansandotherlivingbeings,arenotstatic—neither
intimenorinspace—haveremainedlittleexploredconceptually.17
Toxiccontaminantsandtheirsocialandculturalframingarenever

static.Thestudyofbothmustcomplywithamultitudeofconceptsof
timeandspacethatsimultaneouslyinscribethemselvesinhumanand
more-than-humanbodiesandnarrativeswhilechangingovertime.Toxi-
cants,suchasheavymetalsorradioactivemolecules,canmarklandscapes
andtheirinhabitantsforgenerationsorcenturieswhilealsoimprintingon
thedominantframeworkofindustrialclock-time.Stockpilesofcorrosive
acids,organicchemicals,toxicmetals,andotherwastes,forinstance,pose
acute,long-termhealthandecologicalthreats,causinggroundwatercon-
tamination,leaching,andothertypesofpollution.Theydosodifferently,
indifferentlocationsacrosstheworld,illustratingtheexistinggreateco-
nomicandsocialdisparitiesbetween,forinstance,theAfricancontinent
andrichindustrialcountries.18Atomicenergyplants,inturn,whilehaving
longplayedakeyroleinmodernsocieties’energypolicies,tothisdaypose
unresolvedquestionsconcerningthefuturemanagementoftheirremains.19
Additionally,inthesamewaythattoxicantscanchangetheiraggregate

statefromfluidtosolid,someofthem,suchasendocrinedisruptors,can
alsofundamentallyalterhumanandmore-than-humanbodyscapes,as
wellasthoseofyetunbornfuturegenerations.Thelatesttechnologiesof
detectionandmonitoringhaverevealednotonlythatsyntheticchemicals
permeatebodiesandecosystems,butalsothattheycanmodifyspecies’
reproductivesystems.20Yet,whileresearchersknowthatsyntheticchem-
icalscaninterferewiththebody’shormonalsignalingsystem,legaland
medicalexpertsoftenstruggletoestablishdirectcausalitybetweenone
concretechemicalanddistincthealthissuesamongthemultitudesof
chemicalsweareexposedto—inparticularsincetheeffectsmaynotshow
inthisgenerationbutinthenext.Onlydecadesafterexposure,in1996,
didtheUSAgencyofVeteransAffairsacknowledgeaconnectionbetween
AgentOrangeexposureandbirthdefectsinthenextgeneration.21

Finally,thelocalityoftoxins—whethertheyarefoundintheground,
underwater,orintheair—matterstremendouslywhendefiningtheir
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toxicity,asdoesthespecificsocialandculturalspacetheyinhabit.Within
societiesandacrossnations,thestruggleoverwhat—andinwhatdoses
andatwhichlifestages—makesasubstancetoxicandharmfulhasbeen
ongoingfordecades.Tonsofthepesticidechlordecone,forinstance,
endedupasa legalsubstanceintheFrenchCaribbeanwhileitwas
bannedinmainlandFrance.Sincethe1970s,theinternationaltradein
hazardouswastehasgreatlybenefitedfromaninternationaldisagreement
onwhatsubstance,dose,orhandlingconstituteshazardouswaste.22
Asaubiquitoustoxicityinourair,water,andsoilbecomesanincreas-

inglycommonrealityandbothhumanandmore-than-humanbodiesare
increasinglymarkedbythepresenceofsyntheticchemicals,weseegreat
potentialinstudies—suchasthoseassembledinthisvolume—thatbring
intofocustheintersectionoftime,space,andcontaminationasthese
workonthehumanandmore-than-humanbody.Understandinghowa
multiplicityofscales—bothtemporalandspatial—intersectsisimportant
whendiscussingbothintergenerationalandglobalenvironmentaljustice.
Itprovidesabasisforthinkingaboutlong-termandfuture-oriented
proposalsoftoxiccleanupandremediation,aswellasforrightingpast
exposuresandassemblingguidelinesaroundresponsibilities.

Toxic Timescapes as a Tool of Analysis

Theconceptof toxic timescapesreferstothisintricateintersectionality
oftime,space,andbodiesinrelationtotoxicexposure.Asatoolof
analysis,itunpackslinearunderstandingsoftime,exploringrhizomatic
waysinwhichharmfulsubstancespermeatetimeandspace,produc-
ingmore-than-humannarratives.Itequipsscholarswithnewwaysof
creatingdataandconceptualizingthehistorical(past,present,future)
presenceandpossibleeffectsofharmfulsubstances,andprovidesa
theoreticalframeworkfornewmodesofnarrationinanunevenworld.
Thinkingthroughtoxictimescapesisaninvitationtoradicallyshiftour
understandingoftoxicantsinthecomplexweboflife.
Toxic timescapesisaconceptwithepistemicvariation,asthedifferent

contributionsinthisvolumeillustrate.Sincetoxicity,pollution,and
modesofexposureareneverstatic,theirstudynecessarilycomplieswith
amultitudeofmodesofhowtime,space,andbodyrelatetotoxicants.
Dose,timing,velocity,mixture,frequency,andchronologyofexposure
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matterasmuchasgeographiclocationandthesocietalpositionofthose
exposed.Together,thesefactorscreateaspecifictoxictimescapethat
liesattheheartofoneparticularauthor’snarrative,andtheindividual
contributionsinthisbookeachlookattheirspecifictoxictimescape,
rangingfrommarineenvironmentstoAboriginalontologies.Epistemi-
cally,toxictimescapesareasmuchpersonalastheyarecollective,asthey
createprecedenceandenablecounternarratives.Moreover,whenwoven
together,thechaptersdemonstratethecomplexrealityoftoxicexistence.
Ourstudiesofthehazardousintersectionalityoftime,space,andbody

astoxictimescapesdrawfrommultiplefieldsofinquiry,foremostthatof
history,humangeography,andsociology,thathavealreadybeenprobing
theconceptsoftimeandspace.Atleastsincethespatialorlandscapeturn
ofthe1970sand1980s,scholarsinthehumanitieshavegainedgreatliter-
acyinandfamiliaritywithmultipleandoverlappingnotionsofspace.23
Inparticular,intheworksofMichelFoucault,HenriLefebvre,Michel
deCerteau,andPaulVirilio,thepowerrelationsimplicitinlandscape
werenewlyemphasized.Thesescholarsdidsousinggeneralheadings
suchas“abstractspace”or“symbolicplace,”whichtheytheninterpreted
throughspatialmetaphorssuchas“panopticism.”24Withinthefieldof
geography,scholarsextendedthisvocabularyintotheoriesontherela-
tionshipbetweenpowerandspace,usingsuchtermsas“territoriality,”
“powergeometry,”or“time-spacecompression.”25Thenewlyemerging
fieldsofurbanandenvironmentalhistoryputanotheremphasisonthe
materialityofdistinctplaces,withenvironmentalhistoriansemphasizing
thatscholarsneedtoalsounderstandthebodyasaparticularplaceof
study.Today,thefieldhasadvancednewformsoflayeredanalysiswith
theinfluxofdigitaltoolssuchasGIS.Thefieldofglobalhistory,finally,
anchorsthestudyofspaceinextrapolatingthemyriadrelationships
betweenlocal,national,regional,andglobal.26
Incontrasttosuchaprofoundfamiliaritywithstudyingspace,schol-

arshaveamorelimitedunderstandingofthemultipleformatsoftime.
Althoughtimeisat thecoreofhistorical inquiries,mosthistorians
havespentmuchmoreenergyonexploringchange over timethantime
itself.27StudiespredominantlyfollowNewton’slineartimemodelofpast,
present,andfuture,whileturningablindeyetocircular,rhythmic,or
seasonaltimemodels.FernandBraudelandReinhartKoselleckare
influentialexceptionswiththeirconceptsoflonguedurée,andexpecta-
tionandexperienceashorizon,respectively.28Aslateas2012,however,
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GermanhistorianRüdigerGrafurgedthatweshouldnotpresuppose
time,butstudyit.Mostrecently,globalhistoriansinparticularhave
engagedwiththeclashesofdifferentsocialtimesinanincreasinglyin-
terconnectedworld,suchasthatbetweenindustrialandagrariantime
inthecolonialnineteenthcentury.29
Inthelate1980s,inspiredbymodernmeansofcommunication,time

studiesontherelationshipsbetweenpast,present,andfuturestartedto
boominsociology.NiklasLuhmannarguedthatinmodernsocieties,
thefutureplaysamuchlargerrolethanthepast.30In1998,sociologist
BarbaraAdamwidenedthestudyoftimebeyondtheclashesofdifferent
(human)socialtimesbyincludingalsothetimescapesofnonhuman
actors.InherbookTimescapes of Modernitysheengageswiththemultiple
timehorizonsofsocioenvironmentallife.Thesegobeyondthetemporal
dimensionsofcalendarsandclocksandrecognizethemultiplerhyth-
micitiesofnature,rangingfromtheheartbeatandcyclesofactivityand
resttoseasonality,ortheirreversibletemporalitiesoflife.According
toAdam,thesetimescapesareinaconflictualrelationshipwitheach
otherandenvironmentalhazardsareinescapablytiedtothesuccesses
oftheindustrialwayoflife.Newmethodsoffoodproduction,process-
ing,andpreservation,forinstance,haveallowedhumanstotranscend
theirdependenceonnaturalrhythmicityandseasonality.Withglobally
sourcedfoods,industrialsocietiesfaceanabsolutemonotonyofthesame
chemicallyassisted,jet-settingfoodsthatareavailableeverywhereand
allthetime.31Suchaseasonalitycomesattheexpenseofthehealthand
well-beingofcitizens,farmers,livestock,andland,asmultiplestudies
oftheworkingsofpesticidesillustrate,forinstance.32
WhileAdam’sworkontimeandtheenvironmentisfoundational

forunderstandingthemultiplelayersofrelationshipsofhumanand
nonhumantimehorizons—atleastforourconceptualizationoftoxic
timescapes—ithasreceivedlittlerecognitionintheenvironmentalhu-
manities.ScholarsmoreoftenciteRobNixon’sbookSlow Violence(2011),
inwhichhehighlightstheviolent implicationsofslowlyunfolding
environmentalcatastrophes,suchasclimatechange,toxicdrift,defor-
estation,oilspills,ortheenvironmentalaftermathsofwar.33Focusingon
theclashbetweenindustrialtimeandtheoftenmuchslowerprocesses
ofcellformationorbioremediation,Nixonspeaksofaviolencethatis
dispersedacrossspaceandtime,aviolencethatisneitherspectacular
norinstantaneous,butratherincrementalandaccretive.
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Similarlydrawingonthenotionofdifferentspeeds,thosestudying
disastersarearguingforunderstandingdisastersasfastandslow,tonot
onlycapturethedisasterasaneventbutalsoasaprocess,sincedisasters
emergefromlongueduréeinteractionsbetweenhumanandecological
systems.34Finally,expandingonNixonwhilealsochallengingthenotion
thatslowspeedisintricatelyconnectedtovictimization,mostrecent
studiesonpollution,toxicity,andspeedhavereinscribedpowertothe
subalternbyinvokingthenotionofslow observation—asThomDavies
proposesinthisbook—orslow hope,asChristofMauchhasputforth.The
formerdescribesthewitnessingofgradualchangesofthelocalenviron-
mentanditsemancipatingpowerswhilethelatterencompassestheidea
thatgivenhumanity’svastpowertomanipulateourearth’secosystems
indestructiveways,wemightalsobeabletoimagineamorebeneficial
impact.35Bothapproachesofferusproductivewaysofanalyzinghow
peoplecometolivewithsustainedenvironmentalbrutality.
Whilespeediscrucialasananalyticalcategory,itreducesthetime

relationbetweenhumanityandtherestofnaturetooneofdifferent
timescalesandlimitsourframeofanalysistothatoflineartime.AsAdam
illustratesinTimescapes of Modernity,therearemanymoredifferenttime
models,suchasseasonality,rhythmicity,oraradioactiveisotope’shalf-
life.Thenotionoftoxictimescapes,asproposedinthisbook,captures
themanydifferentpossiblewaysofrelatingtimeandtoxicity—thatis,
between(a)past,present,andfuture,(b)slowandfast,and(c)linear,
rhythmic,andseasonal—whilesituatingthesedifferentembodiedand
livedrhythmicitiesinspace.Thedifferentcontributionsinthisbookdo
notcoverthemallinoneexample;rather,theyeachhighlightdifferent
facetsofthosetoxicspace-timerelationships.Someofthechaptersgive
theoreticalandmethodologicalguidance,otherssource-basedexamples.

Toxic Timescapes as a Book

This interdisciplinary volume—edited by two environmental
historians—bringstogetherrenownedandadvancingscholarsfromthe
disciplinesofhistory,scienceandtechnologystudies,humangeography,
politicalecology,andphilosophyundertheumbrellaoftheenviron-
mentalhumanitiestoprovideacombinationoftheoretical,method-
ological,andcase-basedexplorationsofthehazardousintersectionality
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oftime,space,andbodyinthetwentiethandtwenty-firstcenturies.
Contributionsacknowledgetheoverlappingandintersectionofmultiple
humanandmore-than-humanregimesoftimeandspaceinstoriesof
contaminationandpollution,callingthesetoxic timescapes.Eachchap-
terhasasimilarframingaswehaveaskedauthorstocommencetheir
contributionsdefiningtheirspecifictoxictimescapeandtoendwitha
recommendationforreadersofhowtoexplorefurther.
Thevolumeisdividedintofoursubsections—(1)Conceptualizing

theLongTerm,(2)OntologiesofToxicSpace,(3)Expandinguponthe
ToxicBody,and(4)ConceptualizingToxicFutures—payingtributeto
themaindifferentintersectionalconstellationsoftheelementsoftime,
space,andbodythatweseeasintegraltotheconceptoftoxictimescapes.
Thecasestudiesbysomeofourauthorslendthemselvesmorereadily
toadiscussionoftherhythmicitiesofhuman,more-than-human,and
toxicity’stimeandtiming(OhmanNielsen,Davies,Borowy),while
othersaremoreabouthowtheaccumulationordissolutionoftoxicityin
spacebringsaboutadiscussionofsituatednessandcontainment(Biggs,
Antonova,Wright).Yetanothersetofcasestudiesclustersaroundthe
explorationofthetoxicbodyasasiteofviolenceandemotionsaswell
asresilienceandresistance(IengoandArmiero,J.Peterson,Kirchhof,
Ferdinand).Inthelastcluster,notionsoffuturityandquestionsofhow
tocontinuelivingonacontaminatedplanetarekey(Parry,M.Peter-
son,Laboissière).Eachofthesefoursubsectionsisprecededbyashort
introductiontothethemeofthesection,includinganoverviewofthe
individualchaptersandtheirkeyarguments.
Toend,letusreturntothestars.Sinceprehistorictimes,humanity

hasbeennotonlygazingattheskyanditsnightlystarformations,but
imaginingitselfamongthem.Thesevisions,mythologies,andimaginaries
havereceivedanewqualityinthetwentiethcentury.Sincethebeginning
ofcrewedspaceflightin1961,thesmallbutuniquesubdisciplineofspace
toxicologyhasconcerneditselfwiththestudyoftoxicexposureofhumans
inspace,suchasinhalationofreactivemineraldustorexposuretoradia-
tionmoregenerally.Aswehumansaredirectingouryearningincreasingly
towardothercelestialbodies—potentialplanetsB—thesmallsubdiscipline
ofspacetoxicologyisgrowinginimportance.Itprovidesthepromiseof
safekeepinghumanityasweventuretowardnew,possiblyvirgin,pristine,
andhealthyenvironmentswithwhichwemighthopefullyfarebetterthan
withplanetEarth.36Toxic Timescapeswantstoprovideanopportunityto
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returnourgazeandourconcernbacktotheoneplanetthatwedohave
andtoinspireinquiriesofhowwecanmakesenseandcometosolutions
for—asscholarsandconcernedcitizens—thetoxicavalanchethatweare
facinginourageofthetoxiccommons.
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INTRODUCTION

TOXICITY ’S TIME,timing,anddurationtransgressandchallengemany
establishedanthropocentricmodelsofmeasuringandexperiencing
time,rangingfromthehumanlifespantoWesternmodelsoflinearity
andNewton’sclock-time.Asseveralchaptersinthisvolumepointout,
toxicants,suchasheavymetalsorradioactivemolecules,canmark
landscapesandtheirinhabitants,betheyhumanormore-than-human,
forgenerationsorcenturies,whilealsoimprintingonthedominant
frameworkofindustrialclock-time.Pesticidesandherbicidesinhibitor
acceleratenaturalgrowthtofitmoreneatlywithindustrialtime.1Toxic-
ity’s“longterm”alsoexposesmanyhumantimeconceptsasepisodic,
withaclearbeginningandending,wherebytheprocessofintoxication
isongoingandhereditary,continuingintomanyfuturegenerations.
Today’spredominantunderstandingoftimeisamathematicalandlinear

modelofcommoditytime,aninfiniteaccumulationofequivalentintervals,
thebuyingandsellingofwhichhasbecometheheartoftoday’sclock-and
calendar-controlledcapitalistsocialorder.2Takingthehumanlifespan,a
year’sseasonality,andtherhythmofdayandnightasstartingpoints,this
modelhasbeenincreasinglyrefinedandhasperfectedthesetraditional
measurementsofeverydaylifeoverthepastfourcenturies.Theinvention
ofmechanicalclocksintheseventeenthcenturymadetimecountable.
Theadventofthetelegraphandthetelephoneinthenineteenthcentury
synchronizedit,andthebreakthroughofFordistandTayloristmodels
ofproductioninthetwentiethcenturyperfectedit.3Underthepressure
ofcommodityproduction,thelivedtimeofeverydaylife“slidinexorably
towardsthat‘absolute,true,andmathematicaltime’”thatNewtonhad
declaredtobethemeasureoftheuniverseandthatnotonlyprofoundly
influencedthecourseofindustrializationandthedevelopmentofnew
productionmachinesbutalsoextendedintoeverysphereofexistence.
ThisconceptoftimealsoimpingessignificantlyonthewaymostWestern
societiesandeducationalsystemsthinkabouthistory.4

Toxicityillustratesthelimitationsofsuchmathematicalandlinear
timemodels.Environmentalpoisonsdisruptlinearrhythmicitiesoftime
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seenasequalcompartments.Pesticidesspeedupordeterthegrowthof
certainseeds,whileendocrine-disruptingchemicalsinterferewiththe
timeandtimingofcellulargrowthandthedevelopmentofnotonlyone
humanormore-than-humanbodybutmanymoredowntheline.Slow
environmentalchangestowarddeterioration,moreover,highlightthe
importantofreadingtoxinsthroughnotionsofspeedvis-à-visthetime
framesconsidered.Half-lifetimesofseveralthousandyears,inturn,
demonstratetheneedtounderstandtoxicityintimeframesthatexpand
beyondthesingularhumanexperience.
Thissection,“ConceptualizingtheLongTerm”(OhmanNielsen,Da-

vies,Borowy),discussesthetheoreticalandmethodologicalimplications
oftoxicity’stimescapesandtheirrespectiveimprintsoncurrentscholar-
shipasexemplifiedinscholars’attemptstotackle(a)slowprocessesof
healthchangesversusthemedicalandpolitical“necessity”toknowabout
detrimentaleffects“assoonaspossible,”(b)theaccelerationofcauseand
effectinacapitalistsystemversustheslowprocessesofenvironmental
andhealthchangesinaviolentplace,and(c)shortpoliticalelection
cyclesversushalf-lifetimesof“the”toxic,andinparticularthenuclear.
May-BrithOhmanNielsenstartsoffthissectionwiththechapter

“LivingwithPoison:ExploringGenerationsasToxicTimescapes,”which
providesreaderswithaprofoundinsightintotheintricaterelationships
oftoxicityandtiming,followedbyadiscussionofhowahistoricalmul-
tigenerationalapproachcouldoffernewinsightsintounderstanding
toxicregimesandtheirlong-termeffects.Whilemedicalandbiology
scholarsstruggletofollowtimingsofexposureinthelifeofaperson,an
animal,afungus,oraplantandlinkittofollowinggenerationsdueto
datasecurityandlackofhistoricdataacquisition,historianscanfollow
adifferentpath.AsMay-BrithOhmanNielsenargues,forhistoriansit
makessensetoattempttostudythetimingofharmfulexposureinlarger
populationgroups,andtodosointime.Thehistoricgenerationmodel
herchapterpresentsprovideshistorianswithatooltostudytimingand
toxicexposurewithinthelifespansofmultiplegenerations.
Inhischapter“SlowObservation:WitnessingLong-TermPollutionand

EnvironmentalRacisminCancerAlley,”ThomDaviesinvitesreadersto
engagewithtoxictimescapesthroughslow observation,anembodiedand
temporalsenseofknowingthatcomesfromyearsofimmersioninaplace
andacrosstime.Asaformoftemporal noticing,slowobservationmirrorsthe
attritionalaccumulationsofpollutionspeltoutintheterrorofwhatRob
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Nixoncalled“slowviolence,”5producinganincrementalstratigraphyof
knowledge:piecemeal,drip-fed,uncanny,andtemporallysituatedunder-
standings.Slowobservationisnotjust“localknowledge”inageographical
sensebutisattachedtodistincttemporalities,assembledandnegotiated
acrossyearsofeverydayandembodiedencounterswithpollution.6In
additiontoOhmanNielsen’smodel,Davies’stoolofslowobservationalso
providesscholarswithacriticalmeanstounderstandhowpollutedcom-
munitiesunderstandthelivedrealityofpersistentenvironmentalthreats.7
IrisBorowy,finally,providesreadersofherchapter,“WhenDoesSafe

MeanSafe?NegotiatingtheDisposalofRadioactiveWastebetweenMonths
andMillennia,”withahistoricalcasestudyoftheoceandumpingofra-
dioactivewastematerialinthe1960s.Hercontributionexploresdecision-
makingintheinternationalarenaconcerningthedisposaloflong-term
toxicants,suchasradioactiveisotopes.Sheanalyzesthechangingvisionsof
radioactivetimeandmarinespacethatledEuropeangovernmentstofirst
embraceandthenabandonoceandumpingandillustrateshowconcerns
overthehere and nowversusoveran indefinite futuredefinedthecontroversy
overnuclearoceandumping.Thisdual,andoftenconflicting,concern
ispresentinmanysimilarissuesoftoxicityondifferentpoliticallevels.
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CHAPTER 1

Living with Poison
Exploring Generations as Toxic Timescapes
May- Brith Ohman Nielsen

BETWEEN DAYtwentyanddayforty-twoafterconception,whenthe
vitalorgansofthehumanbodyareformed—brain,spine,heart,lungs,
mainnervesandbloodvessels,limbs,eyesandears,andmostofour
internalorgans—weareespeciallyvulnerabletoharmfulexposure,beit
fromtoxicants,starvation,radiation,orotherstressors.Harmfulexpo-
sureoneachparticulardayofthissequencemayresultinveryspecific
injuriestotheorgansoftheevolvingembryoandcauselife-threatening
harmorlife-longhealthproblems.Thus,thetimingisthepoison.Doses
oftoxicsubstances,whichmaynothurtusatalaterstageoflife,maydo
soinearlierlifestages,inothercombinationsorsequencesofexposure.
Toxicexposureinparticularlyvulnerabletimewindows—suchasprena-
taldevelopment,butalsopuberty—mayimpingeonthetotaltimescape
oftheexposedindividual,andbeyond.Toxicexposureofunbornbabies,
children,andyouthmaynotonlyaffecttheirhealthbutalsothehealth
oftheirchildren,viatheimpactontheirreproductivehealth.1

InthischapterIfocusontoxicityandtimingexpressedthroughthe
toxictimescapesofhumanlife,lifespans,andgenerations.Iintroduce
agenerationalmodelforhistoricalandforinterdisciplinaryhistory
andmedicineresearchthatcouldhelpusunderstandtoday’sworldas
infectedbya“toxicepidemic,”inthewordsoftheUNandtheWHO,
andproducenewtypesofknowledgeresourcesforprotectiveaction.The
chapterisorganizedintofourparts.Itcommencesbysituatingtoday’s
worldinthecontextofthe“toxicepidemic”beforeitdiscussestoxinsin
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timeinthesecondpart.Inthethirdpart,Ireflectonthemethodological
pitfallsinvolvedinrelatingtoxinstotimeandtimingbeforeIintroduce
anewmethodologicalapproach,mygenerationalmodel,toinspirenew
research.Hormone-disruptingchemicalswillserveasthemaintoxic
protagonistsinthischapter’sstory.
Lifespans,timing,andaccumulationarekeyconceptsforunlocking

thetheoreticalpremisesofthischapterongenerationsandtoxictimes-
capes.Atoxic timescapeinthischapterisformedthroughthecomplex
couplingofananimal’slifespanandvariousformsoftoxicexposure
wherebyweneedtobemindfulofbothtimingandaccumulation:the
bodiesofalllivingbeingsarehistoricalbodies.Eachbodyhasitsown
personaltimescape,thetimescapeofanindividual’slifespan.Toxins
andtheeffectoftoxicsubstancesuponthelivingorganismarepartof
thisbodilytimescape.Exposuretotoxicsubstances,especiallythose
substancesthatdisrupthormoneprocesses2inlivingbodies,caninterfere
withcomplexbiological,biochemical,andbiophysiologicalprocessesin
allstagesoflifespandevelopment.3Thisholdstruefortoxicsubstances,
orcombinationsthereof,thatindividualsorgroupsareexposedtowithin
ashorttimewindow,aswellasforsubstancestheyareexposedtoover
alongerperiodoftime.
Theindividualtoxictimescape,then,isinformedbytwoimportant

aspects,namelytimingandaccumulation.Alifespanisnotahomog-
enousentity;itevolvesthroughlifestages.Formostanimalstheseare
conception,birth,development,maturity,reproduction,anddeath.
Exposuretorelativelysmalldosesofharmfulchemicalsincriticalstages
ofdevelopment,whenvitalorgansorbodilyfunctionsareformed,could
inflictlife-longharmandillhealth.4Thetimingmakesthepoison.
Additionally,scholarshiphasshiftedfromtheclassicdogmaoftox-

icologythat“thedosemakesthepoison.”Asthischapterillustrates,
thisdogmanolongerprovidestheonlydefinitionofpoison,neither
tohumansnortootherspecies.Todayweknow:Accumulation,over
timeandlifetimes,alsomakesthepoison.Cocktails,meaningmixesof
differentchemicalsandstressors,alsomakethepoison.Bothtimingand
accumulationmatterequally.
Themethodologicalconundrumthatthischaptertacklesconcerns

anentrywaytounderstandingboththeindividualandasocietaltoxic
timescape.Forresearchersinmedicineandbiology,itmakessenseto
examinethetimingsofexposureinthelifeofaperson,ananimal,a



Living with Poison| 23

fungus,oraplant.Forhistorians,itmakessensetoattempttostudythe
timingofharmfulexposureinlargerpopulationgroups,andtodoso
intime.ThehistoricgenerationalmodelIpresentinthischapteroffers
bothhistoriansandmedicalresearchersatoolwithwhichtocollaborate
andtostudytimingandtoxicexposurewithinthelifespansofmultiple
generations.Thiscanhelpresearcherswithsufficientcontexttobetter
accountfortheimpactoflong-termtrendsofexposure,shiftingloadsof
exposureandcomplexityofexposurewithincertainagecohortswhen
assessingtheeffectsofindividualexposure,effectsofexposuretospecific
substances,possiblegeneration-specificandgeneration-crossingeffects,
orlife-longbodyloads.

The Toxic Epidemic

Rightnow,environmentalpoisonsandhormone-disruptingchemicals
aremakinghistory.Theyaredoingsointhemostdisturbingwayby
invadingtheveryweboflife.Althoughthepreciseextentoftheireffects
isstilldebated,hormonedisruptorshavethepotentialtoresultinfar-
reaching,long-termenvironmentaldegradation,affectingthewell-being
ofhumansandotherspeciesbyimpairingtheirreproductivecapacities
andthroughvarioustypesofseverediseaseanddisorders.5Environmen-
talpoisonsandhormone-disruptingchemicalsareradicallydifferent
typesofhistoricalagentsthanthosepreviouslydealtwithinthehistorical
sciences.Howcantheybeapproached,analyzed,andinterpretedasa
humanitiesandsocialscienceresearchissueandasatrulyhistoricalphe-
nomenonaffectinghumanity’schangingrelationwithnature?This“toxic
epidemic,”astheUnitedNationsEnvironmentalProgramme(UNEP)
andWHOhavelabeleditinajointreport,isaglobalepidemic.Inmany
localcommunities,toxicepidemicsmayhappenveryfastandbecome
acutehealthcrises.Inotherlocalities,toxicepidemicsmayappeargrad-
ually,overalongerperiodoftime.Theglobaltoxicepidemichasbeena
slowlyevolvingepidemic.6Itcrossesspeciesanditcrossesgenerations.
Itisacomplexhistoricalprocessofdirectandindirectexposureandof
directandindirecteffectsofenvironmentalpoisons.7
Theproductionandreleaseoftoxicsubstancesinonelocality8may,

bycirculatinginnatureorthroughhumaninfrastructure,orboth,af-
fectpeopleorplantsinanentirelydifferentplace.DDTsprayedon
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agriculturalfieldsintropicalortemperateregionsinthe1940sand
1950sendedupinthebreastmilkofInuitmothersinArcticGreenland.
TheDDTwaswashedbyrainandrivers,orblownasdust,tothesea.
Hereitenteredthefoodchain,accumulatedinfattyanimaltissue,and
wasconsumedbyfamiliesintheArcticwhoobtainedmostoftheirdiet
fromthesea,includingfromfattyanimalslikesealsandwhales.Total
globalexposureisnowalsothecasewithPFOSandPFOA.Monitoring
environmentalpollutantsintheArctichasbeenespeciallyimportant
intheresearchefforttouncovertheglobaldistributionsofpersistent
organicpollutantsandotherecotoxicsubstancesbecausenoneofthe
substancesareproducedordistributedthereoriginallybutratherare
broughttotheArcticecosystemsbynaturalcirculations.9
Thus,hormone-disruptingandothertoxicenvironmentalpoisons

areubiquitous.Therearenopristineareasof theglobeanymore.
Therearenopristinebodies,neitherhumannorwildlife.Therec-
ognitionoftheseproblems,andtheunderstandingofthescopeof
effectsandscenarios,haveundergoneaparadigmaticchangesince
2002.Leadingscientistsmaintainthatwearejustbeginningtoun-
derstandandimaginethepossibleimplications,andauthoritativeEU
reviewreportslayoutextensiveandmultipleimpactsuponpresent
andfuturegenerations.10
TheWHOandUNEPreportonthestateofthescienceofendocrine-

disruptingchemicals,from2012,concludes:

Wearestartingtounderstandthatalargenumberofnon-
communicablediseaseshave theiroriginduringdevel-
opmentandthatenvironmentalfactorsinteractwithour
geneticbackgroundtoincreasesusceptibilitytoavariety
ofdiseasesanddisorders.Itisalsoclearthatoneoftheim-
portantenvironmentalriskfactorsforendocrinediseaseis
exposuretoEDCs[endocrinedisruptorchemicals]during
development.Itisalsoclearfromhumanstudiesthatwe
areexposedtoperhapshundredsofchemicalsatthetime.
It isnowvirtually impossibletoexamineanunexposed
populationaroundtheglobe.Trendsindicateanincreasing
burdenofcertainendocrinediseasesacrosstheglobein
whichEDCsarelikelyplayinganimportantrole,andfuture
generationsmayalsobeaffected.11
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Since2012newauthoritativeinternationalresearch-basedreports
areconfirmingboththeseriousnessofthesituationandtheurgency
ofactingpolitically.TheOrganisationforEconomicCo-operationand
Developmenthasalsoagreeduponamorerefinedanddynamiccon-
ceptualapparatusthatmayservetomovepoliticalactionondifferent
toxicsubstancesforward,whilerecognizingthatwestillneedmore
conclusiveresearchfindingsonothersubstances.Thischallengewas
thebasisfortheestablishingofthethreecategoriesprovenendocrine
disruptor,probableendocrinedisruptor,andpossibleendocrinedisruptor.12
Thismadeitpossibletoputsubstancesontwolistsforprecautionary
considerations,theprobableandpossible,insteadofjustwaitingfor
yearsofconclusiveresearchbeforetakingactiontorestrictthem.An
extensiveEUreportfrom2019concludesthatconsensusnowexistson
thedefinitionofhormonedisruptors,forthepresenceofsuspectedor
recognizedhormonedisruptorsintheenvironmentandinhumansin
theEU,andregardingtheunderstandingthathormonedisruptorsare
“aseriousconcernforthehealthofcurrentandfuturegenerationsand
theenvironment.”Thereisalsoconsensusthat“so-calledsafethresholds”
areinadequateasaregulatoryresponse,becausetheydonotconsider
life-stagevulnerability,cumulativeeffects,andcombinedexposure,
amongotherthings.13
Therearegeneration-crossingeffectsofharmfulexposure.EDCspose

bothacuteandlong-termthreatstoecosystemsandhumanhealth.These
healththreatsincludedysfunctionofthemaleandfemalereproductive
systems;14thepossibilitythatparentalexposurewellbeforeconception
mayresultindamagetoprogeny;15damagetothecentralnervesand
thyroid;deficiencieswithintheimmunesystem;precociouspuberty;
impairedcognitivefunctioning;metabolicdiseases;andrisesinseveral
formsofcancer,asthma,andallergies.16Theseeffectscanhaveaprofound
impactonthelives,well-being,andidentitiesofexposedpeople,and
moreeffectsareeitherproven,probable,orpossiblygenerationcross-
ing.17In2012,theWHOarguedthat“improvingfetalandchildhealth,
bylimitingEDCexposure,willinfluencethewholelifeofanindividual
andreflectthewell-beingandfutureofoursociety.”18A2019EUresearch
reviewofthestatusofknowledgewithregardstohormonedisruptors
assessedthehealthlossinEUcountriesfrompopulationexposuresto
hormonedisruptorsandtheregulatoryframeworkapproachneeded
tocounteractthisdevelopment.Forhistorians,thisconfirmsthatthese
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typesofexposureandeffectsconstitutemajorhistoricalforcesandpro-
cesses,andthathistoriansshouldengageinstudyingthemwithhistorical
perspectivesandmethods.

Toxins in Time

Theharmcausedbytoxicexposurecanshowupimmediately,oritcan
developslowlyandappearovertime,asIengoandArmiero,Davis,and
Ferdinandillustrateintheirchaptersinthisbook.Inthelattercase,the
elapsedtimespanoftenservestoblurormaskthecausallinksbetween
exposureandeffects.Theexposureandtheharmmaybeidentifiedand
recognizedassuch,ortheymaybemisunderstoodorunrecognized.
Timescapestudiesmayhelptobringouthistoricalcontextsandinsights
thatcanfurtherrecognitionandunderstandingoftoxicexposureover
time,overgenerations,andatdifferentlifestages,andthroughthisbet-
terassesshealthandenvironmentalimplications,andinspirereflection
andprotectiveaction.
Ourlifespanandlifestagesmayrunparallelintimetothelivesof

manyotherpeopleandevolvefairlysynchronicallyinhistoricaltime.
Thisway,peoplemaybeexposedtomanysimilarsubstancesandsuf-
ferpatternsofexposurethatareparticulartoahistoricalagegroup.
Humanlifespansandlifestagesmayalsooverlap,yetnotrunparallel,
withothersbornsomedecadesbeforeandafterus.Thus,wemaybe
exposedtosimilargroupsoftoxicants—forinstance,thoseinplastics,
hygieneproducts,orparticularpesticides—yettheexposuremayaffect
usindifferentwaysandharmustodifferentdegrees,accordingtoour
lifestageatthetimeofexposure.Forhistorians,thisparallelismoffers
theopportunitytoresearchgenerations(intheplural)containingmany
differentindividuals,insteadofoneparticularfamilylineage.
Exposuretoaspecifictoxicsubstancemayalsoaffectusdifferentlyin

combinationwithothergeneration-specificaccumulatedexposure,or
thetoxicburdenofthelocalitywelivein.Theeffectsmayalsoexpress
themselvesdifferentlyatdifferentlifestages,suchasinfancy,puberty,
oroldage.Ourlifespanis inadirect transcendinghereditary line
withotherhumanlives,thelifespanofourparentsandofthechildren
wemayhave.Theselifespansareintimatelyinterconnectedinaway
thatmaytransfereitherthechemicalbodyburdenortheepigenetic
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alterationcausedbyexposuretochemicals,orboth.Thesearecomplex
bodilyprocesses,oftendevelopingoveralongtimeandnotnecessarily
confinedtoonegeneration.Inmanycasesitisextremelycomplicatedto
assesstheimpactoftoxicchemicalsuponthehealthoftheindividual.In
othercasesitislessso,andacarefulhistoricalexaminationmaymake
theimpactofcertainharmfulsubstancesappearobvious.Focusontoxic
timescapescanservethepurposeofhistoricalexaminationandproduce
newtypesofknowledgeresourcesforprotectiveaction.
Thetoxictimescapeofonelifestageandtheharminflictedinanearlier

lifestagemaycausehealthproblemsthatcanfollowtheentirelifeofan
individualandmayaffectfuturegenerations.19Itisactuallivingbodies,
bodiesthatcarrytheburdensofpastexposures,exposuresintime,that
providetoxicswithhumanlifespantemporalityandtransformtheminto
agentswithingenerationaltimescapes,intohumanandenvironmental
historybeyondthehistoryofevents.Generationsandlifestagesare
thehumanembodimentoftoxictimescapes,andbothtoxicsandtheir
effectsmightcrossgenerationsincomplexwayswearejustbeginning
tounderstand.Families,atdifferenttimesinhistory,maybelongto
differenttimescapes,buttheirtimescapesmayalsooverlap.Achildin
afamilyaround1867maybethemotherorthefatherofanewfamilyin
1897.Thus,thetimingofexposuretoharmfulsubstancesfordifferent
familymembersmayhavequitedifferenteffectsandimplicationsfor
theirlifetimeandbeyond.Familyphotos,likethephoto(figure1.1)of
thefamilyofEilertSundtandConradineHansen,takenaround1867,
mayillustratethis,butsimilarphotosofdifferentfamiliesorofgroups
ofschoolchildrenmayhelpusunderstandhowthepeopleweresearch
wereexposedatdifferentstagesoflife.
Byexaminingavarietyofphotographicmaterialsfromtheperiods

westudy—fromeverydaylife,familylife,schools,workspaces,orother
situations—andthroughcombiningthesewithothersourcesabout
thematerialcultureandsocialpracticesofthetime,wemaybeable
togainknowledgeoftheexposome—thatis,themeasureofallofan
individual’sexposuresinalifetime,ofdifferentagegroupsatdifferent
timesandplacesinhistory.Thus,wemaybeabletodefineanddiscuss
keycomponentsofthetoxictimescapespeoplewerepartofandthe
implicationsthismayhavehadfortheirlifeandforgenerationsbeyond.
EilertSundtwashimselfasuperbcollectorofthesetypesofsourcesof
people’severydaylifehabitsandmaterial livingconditions.Sundtis
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hailedasthepioneerofNorwegiansocialscience,andfocusedonde-
mography,ethnology,health,cleanliness,sociology,andculturalhabits.
Hetraveledextensivelyandcollectedabroadvarietyofdataaboutthe
livingconditionsandeverydaylivesofpeopleindifferentpartsofthe
country.Historicalcollectionslikehismayprovideinsightsintosources
andformsofhistoricexposureifweanalyzetheminnewwaysandwith
present-dayknowledgeofhazardsandharm.
Theglobaltoxicepidemicandboththehealthlossandenvironmental

degradationitcausesaretransformationsthatentaildeepandcomplex
historicalprocesses.Hormone-disruptingchemicalsinterfereprofoundly
withtheseprocessesofhealthlossandenvironmentaldegradation.These
are,onthematerialside,theresultsofcomplexbiological,biochemical,
andbiophysicalprocessesthatlinkpastcontaminationtopresentand

FIGURE 1.1. This family photo shows the family of Eilert Sundt (1817– 75) and 
Nicoline Conradine Hansen (1822– 81) around 1867, near Oslo. Oslo Museum / 
OB.F03445C, CC BY 3.0, https://creativecommons.org/licenses/by/3.0/.
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futureeffects(delayedeffects,transgenerationaleffects),andthrough
whichpastcontaminationmixeswithcurrentcontaminations,continu-
ouslytransformingourtoxicenvironmentandexposure,aswellasour
epigeneticinheritance.20Onthesocialandculturalside,theselong-term
processesinvolvehistoricallyconstructedhumanmindsets,changing
professionalandpersonalthoughtcollectives,concepts,andsensesof
time.21Thus,thelong-termchallengesposedbyenvironmentaldegra-
dationcannotbesuccessfullyscientificallyexploredwithoutaccounting
forthehistoricaldimensionsandwithoutaccountingforhumansas
citizens and historical beings.22
Thehealthproblemscausedby toxicandhormone-disrupting

chemicalsareintrinsicallyhistorical:exposuretoandthebodyburdens
ofenvironmentalpoisonschangeovertime,indifferentlocalities,and
fordifferentsocialgroups.Theculturalframingofpoisonsandtheir
politicalhandlingarehistoricalphenomenainconstanttransition.The
poisonsthemselvestransformtherealitytheyarepartof.Thestories
wetellaboutsafetyanddanger,aboutcostsandbenefits,meansand
ends,experts,opponents,andcriticsareallhistoricalandpartsofdif-
ferenttimescapes.Thiscouldbeobservedagainandagainwhennew
pesticideswereintroducedinthesecondhalfofthetwentiethcentury.
Manyofthemwerehailedasmagicwonders,ablessingtohumankind
andcompletelyharmlesstohumansandlivestock.Whentheybecame
contested,theassessmentsofprosandconsandtherealityandends
thesereferredtochanged,amongboththosewhoembracedthemand
thosewhocriticizedthem,andsodidthestoriesaboutthemafterthey
werebannedorputonalist forpossibleterminationofapproval.23
Whenweanalyzetheseformativehistories,wecanmakemoresenseof
whywehaveperceivedtoxicityinchangingways,andwecanimagine
betteralternatives.Thefairlyrecenthypothesisthat“thetimingmakes
thepoison”24stressestheneedtoprovidehistoricalknowledgeand,I
believe,theresearchpotentialofadoptingatimescapeperspective.
Thenumberofdifferentchemicalsreleasedintheenvironmenthasin-

creasedmanifoldsincetheproblemsofenvironmentalpoisonsandtheir
effectsonhumansandwildlifewerefirstaddressedonalargerscalein
the1960s.Quiteafewofthechemicalsandtheheavymetalsconsidered
mostharmfulhavebeenbannedorsignificantlyrestrictedinmanycoun-
triessuccessivelysincethe1970s.TheStockholmConvention,REACH
(Registration,Evaluation,AuthorisationandRestrictionofChemicals),
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andotherinternationalagreementshavebeenvitaltoachievethis.These
banshavegraduallyservedtolowerharmfulchemicals’burdeninhuman
bodies.25However,numerousnewandpotentiallyharmfulsubstances
havebeenintroducedinthelastdecades,andatanincreasingspeed.The
averagehumanbodyin2013containedaroundfourhundreddifferent
foreignchemicals.Thesearealiensubstancesproducedoutsidethebody,
whichenterthroughenvironmentalexposure.Sothefifteen-year-oldsof
1972andthefifteen-year-oldsof2017havegrownupandlivetheirlives
inquitedifferenttoxictimescapes.AccordingtotheWHOandUNEP’s
expertpanelof2012,closetoeighthundredchemicalsareknownor
suspectedtobecapableofinterferingwithhormonereceptors,hormone
synthesis,orhormoneconversion.Thenumberofbothprovenand
suspectedhormone-disruptingchemicalsisrapidlygrowing,andthe
scientificproceduresfortestinganddefiningthehormone-disrupting
propertiesofsubstancesarebecomingmoreandmoreadvanced.26“We
areatwarwithourselves”isafrequentlyrepeatedphraseamongexperts
inthefieldwhowarnabouttheseriousglobalconsequencesofthe toxic 
epidemic.27Howdidwecometothis?Andhowcomemostpeopleand
politiciansdonotrecognizeourtimeforwhatitis—thetimeoftoxics?
Thehistoricalparadoxandintrinsichumanandsocialchallenge,

whichpartlyexplainsthelackofrecognitionofthefactthatwelivein
aworldofubiquitoustoxicity,isthis:mostoftheseharmfulsubstances
havebeenintroducedintohumansocietiestomakelifemoreconvenient,
safe,andsatisfying.Hormonedisruptorshavebeenused,andareused,
inamultitudeofproductslikepesticidesandherbicides,textiles,dyes,
detergents,plasticcontainersandplasticsofallsorts,buildingmaterials,
cosmetics,hygieneproducts,paint,toys,furniture,householdutensils,
electronics,outdoorgear,sportsequipment,pneumatictires,drugs,
processedfood,andmuchmore.Individuallyandcollectively,theseitems
encompassourqualityoflifeandidentities,sincetheydeterminewhat
wedo,howwelive,andwhatwelooklike.28Theseobjectsco-construct
ourconceptionofnormality,oftimeandspace,andofourtimescapes.
ResearcherswithintheDeadlyDreamsnetworkstudyhumanrelations

totheseobjects,thementalimages,culturaldreamsandpracticesthey
arepartof,andtheenvironmentalpoisonsandhormone-disrupting
chemicalstheyhavebroughtintopeoples’lives.Ourhypothesisistwo-
fold:Thatsuchhistoricalknowledgeisabsolutelyvitalifwearetocom-
prehend,interpret,andreflectivelyapproachthechallengeofthetoxic
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epidemic.And,moreover,thatahistoricalstudyofhumanity’srelation
tothesechemicalsubstancesthatslowlychangeourworld,ourbodies,
andlifeitselfhasthecapacitytopromoteunderstanding,discussion,and
socialandculturalchange.Ibelievetheconceptoftimescapescanhelp
usconceptualizeandcognitivelygraspsomeofthischallenge.
Iarguethatourhumanexperienceswithtoxicsubstancesarenot

developedonechemicalatthetime,onedoseatthetime,onehealth
injuryatthetime,butthroughcomplexexposuretoandexperiencewith
cocktailsofsubstancesinavarietyofsocialarenasofeverydayprivate
andprofessionallife.Knowinglyornot,peoplehaveexperiencedthem
ascultural cocktails,too.LiketheIndustrialRevolutionofthenineteenth
century,thesyntheticrevolutionofthe1950sand1960s,andthedigital
revolutionofthe1990sand2000s.29Thus,wemustexaminethehistorical
andculturalcontextharmfulchemicalsappearinandhaveeffectson.
Thisiswhybroadandtranssectorialtimescapestudiesmaybringnew
typesofknowledgeandinsightstothehorizonsofthepast.

The Methodological Challenge for Research, Science, and History

Researchers—fromboththenaturalsciencesandthehumanities—face
manychallengesiftheywishtounderstandtheeffectsoftoxicexposure
acrosstimeandgenerations.Someeffectshaveshowntobemoreeasily
accessibletoresearchthanothers.Birthdefectsasaresultoftoxicexpo-
sureofthepregnantmotherhavetraditionallybeenseenasoneofthe
most“easily”timedeffectsofharmfulexposurebecauseitcanbelinked
tothemother’sexposureduringpregnancy,whichtodayisoneofthe
mosteasilytimedperiodsinhumanlives.Oneofthebest-knowncases
isthethalidomidetragedyoftheearly1960s,whenbabieswereborn
withseveredeformitiesaftertheirmotherswereprescribedthedrug
thalidomidebytheirphysicianstoeasemorningsickness,andtookthe
drugbetweendaytwentyanddayforty-twoofthepregnancy.Thetype
ofdeformitiesthebabysufferedaffectedthecentralbrain,eyes,ears,face,
arms,orlegs,dependingontheexactdayordaysinthisperiodofearly
pregnancythemothertookthedrugandwhichorganswereforming
onthatdayofhumangestation.30Thetimesequenceofpregnancyis
shortandthusmakesresearchintocauseandeffectofexposureeasier
thaninstudiesthatsearchforcausesandeffectsoverlongertimespans,
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bothwithinandacrossgenerations.Thepregnantwomanhas,inmany
partsoftheworld,beentheobjectofalotofhealthadviceandhealth
monitoring.
Itisfarmorecomplextoexaminetheimpactofenvironmentalfactors

beyondpregnancy.Andtimeisthemostcomplicatingfactor.Wherein
timedoyoustartyourinvestigation?Whereintimedoyoustop?How
canyou,asaresearcher,followtheentirelifespanofanindividual,or
indeedthelifespansofpreviousorfollowinggenerations?Whatifyou
wanttoresearchnumerouspeople,differentgroups,ordifferentpopu-
lationslocatedintimeandspace?Ifso,youwillencounternumerous
obstaclesinframingyourobjectofstudyandinmakingitaccessible
foranalysis.Howdoyouconstructtherelevanttimescapetoframethe
problemsyouwanttoinvestigate?Ifthetimescapeyousetouttostudy
isatimesectionofahumanlife,alltheotherexposures,theentireexpo-
someofaday-by-day,year-by-yeareverydaylife,willcontaminateand
messupacausalstudy.Thisnotionofcausalityisanissuenotonlyfor
medicalresearchersbutalsoforhistoriansastheyseektounderstand
thehistoriesofmedicaldiscourseandpublicawarenessofcertaintoxins,
andtobringouttherelevanceofstudyingcertaintoxinsoverothers.
Anadditionalcomplicatingfactoristhatformanyenvironmental

poisonsandhormonedisruptorstherearenocontrolgroups,because
thechemicalhasspreadtoanextentwhereit ispresentinall living
bodies.ThisisthecasewithDDTanditsmetabolites,PFOSandPFOA;
withPCBs;and,insomeregionsandlocalities,withlead,mercury,
andchromiumandmanymore.Inothercases,later-lifeexposureto
otherharmfulsubstancesmayaltertheexposureloadofindividuals
orgroupstosuchadegreethattheinitialchemicalexposurebecomes
muchlesssignificantaspartoftheirtotalbodyburdenofenvironmental
poisons.Thismakescausal-orientedresearchharderbutthetoxicload
moresevere.Iftheobjectiveofresearchistoimprovehealthandliving
conditionsforhumansandotherspecies,wemaybebetteroffinvesting
moreresearcheffortsindifferentways.
Aconstructed,yetnotfar-fetched,examplemayillustratethechal-

lenge.LetusconsiderinfantswhosemotherswereexposedtoDDT
duringWorldWarIIorthepostwardecades.Theymayhaveconsiderable
DDTloadsintheirbodiesfromtheirtimeinuteroandfrombreast-
feedingintheirfirstyear.Thesechildrenmaythengrowupinhouses
coveredwithcrumblingandflakingwhiteleadpaint,orexperience
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mercurypollutionintheirdrinkingwaterandairpollutionfromtraffic
andnearbyfactories.Theymaybeexposedtoasbestos,PCBs,andiso-
cyanatesintheirschoolbuildings.Nevertheless,theremayberesidues
ofagrochemicalsintheirdietandsignificantdosesofherbicidesintheir
playgrounds,schoolyards,parks,andsportarenas.Thiswillnotprevent
themfromtakinguptobaccosmokingintheirteens.Theymaystillstart
workinginweldingortannerieswithhighchromiumexposureintheir
twenties,orincleaningorhairdressing,exposedtonumerouschemi-
calsinliquidsandsprays.Or,theymayworkinthechemicalsmogin
petrochemicalfactories,inthedyingindustrialsector,orincommercial
greenhouses,infrastructuremaintenance,ore-wastedeconstruction;or
suffertoxicmaterialexposureinconstructionworkorshipwrecking,asa
seasonalfarmhandorawasteworker;orholdanotheroccupationwith
highburdenofchemicalexposure.Manymayevenhavesuccessivejobs
indifferentindustriesinvolvingharmfulexposure.Theymayoftenwear
differenttypesofprotectiveclothingsoakedwithsyntheticchemicals
toprotectthemagainstfire,heat,rain,wind,orfrost.Still,theyarenot
protectedfromsufferingexposuretonuclearfalloutsorchemicalacci-
dents.Noraretheyprotectedfromharmfulchemicalexposurescaused
bytheneglectorignoranceoffamily,friends,neighbors,andcolleagues
intheireverydayenvironment,anymorethanfromtheirownmistakes,
calculatedrisktaking,orprevioushabitsfollowedbylaterregrets.
So,inliveslikethese,plausiblehumanlives,howcanyoupossibly

isolateandassessthelifetimeimpactoftheDDTexposureandcontent
inbloodandnutritionbeforeandafterbirth?Ortheglyphosateexpo-
surefromyourfood,field,orplayground?Thesamecouldbesaidfor
almostalloftheothertypesoftoxicexposure.Thereisalong-standing
traditionwherecommercialcompaniesproducinganddistributing
harmfulchemicalsandcommoditiesclingtothisexactclaim,arguing
thatitwassomeothersubstance,orsomeotherpersonallifechoice,
thatcausedtheharmtotheindividual,thefamily,thecommunity,or
theenvironment.31Thisiswhyitisvitalnottosubscribeto,orconfine
ourselvesto,singularcause-and-effectthinkingabouttoxicsandharmful
substances,32ortogetnarrowlyobsessedwithdefiningtheexactharmful
effectsofonesinglemolecule.33Inreal-worldtimescapes,thismakes
littlesense,exceptforassessingandassigningparticularresponsibility.34
Historianscannotonlycontributetotheproductionofknowledgeabout
thesebroaderlifecircumstancesandcommunities’exposure,butin
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particularhelptoprovideinsightsintohowtheexposomeofaplaceor
acommunitymaychangeovertime,indifferentlifestages,andacross
generations.Thehumanbodyisaprofoundlyhistoricalthing,andthe
chemicalburdenscarriedbyalllivingbodiesarebothcreatedbyhistory
andcreatorsofhistory.
Moreover,onemayarguethathistorians,withtheirtraditionfor

handlingdiverseandcomplexinformation,aswellasmultiplesources
andmethods,andfororganizingandinterpretingthisinformationin
sequencesoftime,shouldhavesignificantadvantageswhenitcomesto
bringingforththistypeofsynthesisofknowledgeandinsights.Thus,
mighttheyalsohaveascientificandsocialresponsibilitytomakeefforts
inthisdirection?
Theconceptoftheexposomereferstothemeasureofalltheexposures

anindividualexperiencesinalifetimeandhowthoseexposuresrelate
tohealth.Theexposomeaccountsnotonlyfortoxicexposurebutalso
forothertypesofexposuretoo—forinstance,tobacteria,plants,an-
imals,fungi,orclimaticfactorslikeheat,sunlight,orfrost.Ifweare
interestedinthetoxictimescapeofindividualsandgroups,wewillpay
lessattentiontotheirentireexposomebutratherfocusontheelements
offoreignchemicalexposure.Someofthistoxicloadonindividualsand
groupsmaybequitelocal,whileotherpartsmaytranscendlocalities.
Ofthelatter,persistentorganicpollutants(POPs)andheavymetalsare
theclassicexamples.35
Theconsequencesofharmfulenvironmentalexposuretolivingbeings

fromenvironmentaltoxicantsareparticularlycomplexandproblematic
inthecaseofexposuretohormone-disruptingchemicals.Exposureto
sometoxicsubstancesormixesthereofmay,throughdifferentbodily
processes,alsoaffectthebodiesandhealthofthenextgeneration.Itis
alsoknownthatsomeexposurescauseepigeneticchange,andmaycause
transgenerationaleffectsinthirdandfourthgenerations.Thisisknown
amongotherspecies,andresearchkeepscomingthatshowsthatthese
effectsareprobablyatworkamonghumansaswell.36
Thus,toxicexposureisnotjustamatterofcausingharmtotheexposed

individualorgroupatacertainpointintime.Toxicexposureisalso
thepotentialhistoricalexposureoffuturegenerationsoftheoriginally
exposedgroup.Sometypesofharmfulchemicalexposuremayeven
hampertheexposedindividual’sabilitytoprocreate.37Thisisthecase
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forhumansandotherlivingbeingsinthepresent,butthiswasprobably
alsoaproblemforpastgenerations.
Recentresearchshowsthatyoungboysandgirlsaroundpubertyare

significantlymoresusceptibletoenvironmentalexposurefromharmful
chemicalsthanpreviouslyknown.38Thismeansthatpreviousgenera-
tions’exposureprobablyaffectsourhealthtodaytoahigherdegreethan
wehavepreviouslyunderstood.Italsomeansthatthetoxictimescape
ofalifetimeinfactextendsintime,beyondtheindividuallife,inboth
directions.Andbecausewedonotlivealonebutarepartofdifferent
communities,ourtoxictimescapeextendsinspaceaswell.Forhistorians
thismeansthatharmfulenvironmentalpoisonsandhormone-disrupting
chemicalsareineffecthistoricalagents.Howcanwepursuethisun-
derstandingmethodicallyandtransformit intohistoricalgenerative
research?
Researchersfrombiologyandmedicinehaveforsometimeworkedto

solvethecomplexquestionsofhowharmfulchemicalexposureinone
generation,throughepigeneticchange,showsupinlatergenerations,
bothasintergenerationalandtransgenerationaleffects(seefigure1.2).
Wenowknowthatwhenapregnantwomanisexposedtotoxicchemicals,
thegermcellsofhersonordaughter,andtheirchildrenaswell,are
alsodirectlyexposed.Thismayresult
inintergenerationaleffects,anditis
myunderstandingthatthispossible
epigenetic inheritance, from this
originalexposure,expressingitselfin
thethirdgeneration,willbeatrans-
generationaleffectfromtheoriginal
exposure.Althoughtheindividuals
inquestionmaybelongtocompletely
differentgenerationsand live ina
verydifferentworldthantheirgreat
grandparentsdid,thetoxictimescape
maystillbeinterconnectedbecause
the great-grandmother’s exposure
mighthaveaneffectontheirhealth.39

FIGURE 1.2. Three generation model. © 
Deadly Dreams research network, 2020.
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However,ifamanorawoman,andtheirgermcells,wereexposed
toanenvironmentalpoisonorstressor,theirchildrenaredirectlyex-
posedtoitaswell,andthepossibletransgenerationalepigeneticeffects
mayexpressthemselvesinthethirdgeneration(seefigure1.2).Forthe
topicoftoxictimescapes,thismeansthatthegenerationalspanofa
toxicexposurewillvarywiththeexactlife-stagetimingoftheexposure
oftheoldergeneration.Peoplewhoseparentsorgrandparentswere
exposedtocertaintoxicsintheyearsbeforepuberty,beforetheageof
aroundfifteen,couldinsomecasesbemuchaffectedbythisexposure,
eveniftheirmotherdidnotsufferexposureduringpregnancy.It is
notonlyexposureonthepartofthepregnantwomanthatcancause
harmtothefollowinggenerations;harmfulexposureonthepartofthe
parentsevenbeforepregnancymayharmtheirchildrenandthenext
generationsaswell.40Thus,therelevanttimescapeimplicationsmaybe
somewhatdifferentthanwemayexpect,andweneedtopayattention
toothertoxicexposuresthanwerepreviouslyconsidered,likethatof
thefifteen-year-old,thegirlortheboygoingthroughpuberty.Iwanted
ourgenerationaltimescapemodeltoreflectthisinsight(seefigure1.3).
Now,withrespecttoknowledgeabouthumangenerations,theresearch

aboveisatafairlyearlystage.Methodically,itischallenging.Transgen-
erationaleffectshavebeeneasiertoproveinlabrodentsthaninhumans
becauseoftheshortergenerationspanofratsandmice.41Mostother
animalsalsohaveshortergenerations.Manyreproduceafteronlyone
year.Thispartlyaccountsforthesusceptibilityofsomespeciestoharmful
exposureandforcasesofrapidpopulationdecline.42However,trans-and
intergenerationaleffectsinhumans,withtheirlonggenerationspans,are
muchhardertostudyandhavemainlybeenapproachedintwoways.
First,throughaftermathstudiesthatfollowuponadramatichistorical
incident,likeaccidentsoractsofwar,andresearchersexaminetheeffects
onchildrenandgrandchildrenoftheexposedgroup.43Thesestudiesex-
pandtherelevanttimescapeofinterpretationforthehistoricalimpactof
theincidenttoaccommodatethesecondgeneration,andsometimesthey
mayattempttoaccommodatethethirdgeneration.Second,researchers
havestartedfromapresent-daypatientgroupwiththesamediagnosis,
andthroughinterviewstheyhavetriedtoreconstructthepastexposure
oftheirparentsandgrandparents.44Againthisresearchisexpandingthe
timescapeofrelevanttoxicexposureandburdenacrossgenerationsback
intime.However,facingthemagnitudeofthetoxicepidemic,weneed
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researcheffortsthatcanhelpsciencemovebeyondthemethodological
limitationsofsinglestringsofindividualgenerationallinks,andopenup
thepossibilityofstudyingtheexposureoflargergenerationalgroups,be-
yondthoseindividualsandfamiliestowhomtheresearchershaveclinical
access.Andthatiswherehistoricalresearchcanbeofgreatrelevance.
Aknowledgegapthathistorianscanbringsubstantialresearchfindings

andinsightstoisthereforethequestionofwhatthesepastchemicalex-
posureswereandhowtheywerepartoftheeverydaylifecircumstances
ofpreviousgenerations.Insteadofmedicalresearcherslookingforward
withtheirgenerationalstudies,historianscouldlookbackintimeintoar-
chivalrecordstohelpunderstandintergenerationalexposure.Weshould
discussandexplorehowhistoricalresearchcanbringmethodological
resourcestothestudiesoftransgenerationalhealtheffectsinhumansin
awaythatmovesthisbeyondindividualsandtheirfamilies.Thetoxic
epidemicisamajorglobalhealthissue,45andmoreresearchtraditions
needtocontributewiththeirspecificexpertiseandmethodologies.The
toxificationoftheenvironmentandofthelifeandhabitatofotherspecies
isalsoamajorglobalenvironmentalissue.46Humansaretheproducers
anddistributersoftheenvironmentalpoisonsthatproducethiscrisis.
Thetypes,amounts,andpatternsofthetoxicsthattheyloadonglobal
andlocalecosystemschangeovertime.Someofthesesystemsaremore
timesensitivethanwethink.Atimescapegenerationalmodelmayform
ausefulgridfortheanalysisofchangingenvironmentalburdensand
theculturalconsiderationsandpracticesinvolved.
Ibelieve thathistorical studiesofgenerationsandof the toxic

timescapesofgenerationscanbringconceptualresourcesfromthehu-
manitiestotheimportantglobalefforttocounterthetoxicepidemic.
ButIthinkithasthepotentialtomakesenseofpeople’slivestoo,ifwe
useittoengagewithpeople’sexperienceswithindifferentcommunities
anddifferentperiods.SometimesIthinkofitasagrid,sometimesasa
fishnetthrownintotimespast.

The Generational Timescape Model

Timescapeperspectivesofferanalytical tools tohandleahistorical
scenario.Timescapeperspectivescouldbeextensive,almostlimitless,
inbothtimeandspaceandtheinclusionoflivingbodies.Theymay
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encompasspast,present,andfuture.However,withoutanyframesand
structures,changinghistoricalobjectsandprocessesarehardtostudy
whentheyareanchoredinneithertimenorspace.Timescapestudies
shouldseektostrengthentheseconnections.Forthepurposeofmy
studiesintothehistoricalprerequisitesforandpossiblehistoricalim-
plicationsofthetoxicepidemic,Ineedagridofsmallertimescapesto
bothembodyandstructurethewidehistoricaltimescapemyresearch
group,DeadlyDreams,andIseektoexplore.ForthisIhavechosenthe
timescapesofgenerations,andofhalfgenerations.
Thisiswhy:therelevanttimescapesforthestudyoftoxicexposure

orthechemicalbodyburdenofaspeciescannot,aswehavediscussed
above,befullyaccountedforbylimitingthestudytooneparticulargen-
erationalone.Evenasexposedbodies,wearebothcreatedbyhistoryas
wellascreatorsofhistory.Thus,atoxictimescapemodelthataspiresto
contributeknowledgeofthetoxicepidemicneedstoadoptatransgen-
erationaltimescapeperspectiveinordertoaccountfortheprerequisites
for,causesof,andpossibleimpactsoftoxicexposure.Theconceptof
timescapesenablesmoreadvancedanalysisandmoresophisticated
discussiononthehistoricalsignificanceoftoxics.Notonlydoesitallow

ustoframebodilyexposureandexperiencethrough
lifestagesindifferentgenerations,italsoallowsusto
anchor,inthehistoryoflivingbodies,themostsignif-
icanthistoricalphenomenarelevanttotoxicexposure
amonglivingspecies.Amongthesearedifferenttypes
ofchainsofproducersanddistributorsofharmfulex-
posure,andtheshiftingconceptsof,knowledgeabout,
andattitudestowardpossibleharmfulsubstancesor
combinationsthereof,andtovaluesandideasinvolved
indeliberatelyorunintentionallyexposinghumansand
otherspeciestotoxics.
OneofDeadlyDreams’newtheoreticalandmethod-

ologicalinnovationsisaparticularhistoricaltimescape
model,consistingoftwoseriesofsixgenerationseach,
combinedintoamodeloftwelvehalfgenerationscov-
eringtheperiod1852–2017(seefigure1.3).Historians

FIGURE 1.3. Illustration of timescape and period model. © 
Deadly Dreams research network, 2020.
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usuallydefineagenerationasthirtyyears,andsodowe.Inaddition,my
colleaguesintheDeadlyDreamsnetworkandIhaveintroducedandare
experimentingwiththenovelmethodologicalconceptofhalf generations,
afifteen-yearperiod,whichservesourresearchpurposeofstudying
thehistoryofharmfulsubstancesineverydaylife.Newresearchwithin
ourDeadlyDreamscooperationproject,RHINESSA,hasrevealedthat
boysandgirlsinpuberty,aroundfifteenyearsold,areinaparticularly
vulnerabletimewindowwithregardtoharmfulchemicalexposure.47
Focusingonfifteen-yearintervalsalsogivesusatleastsix,possiblyseven,
lifestagestoobserveinthelifespanoflong-livedpersons:0—birth,
15—puberty,30—parent,45—middleage,60—olderage,75—highage.
Wemayevenbeabletostudysome90-year-olds.
Andinaddition,thismethodologicalapproachprovidesuswithtwo

differentparallelgenerationalsequencesandthusamuchbetterchance
ofdetectingsignificantchangesovertime.Afifteen-yeartimespanis
bothwideandnarrowenoughtocatchsignificanthistoricalchanges
anddevelopmentsthataffectedthelivesofthemajorityofpeoplein
alocalityinvariouswaysandthroughdifferentstagesof life.Itwill
encompassagenerationofchildrenandaneducationalgeneration,an
averageperiodofchildbearingageinthelifeofawoman,aperiodofold
age,andcyclesofhistoricaldevelopmentswithintheeconomy,migra-
tion,politics,socialchange,materialtechnology,andtheexploitation
ofnaturalresources.Itwillalsoencompassprofessionalgenerations
withindifferentoccupationsandinstitutions,culturalframesofthought,
scientificdiscoveriesandadvancements,andapplicationofscientific
insightsandthusgenerationsofexperts.
Ourarchivalworksofarhasbeenbasedonthearchivesoftheplant

protectionauthorities,thestatepoisoncommission,pharmacies’poison
protocols,agriculturalarchives,gardeningassociations,andorganiza-
tionsofforesters.Wealsoconductedinterviewswithcleanersandcon-
sumersofplasticproducts48andanalyzedlocalnewspapers’reporting
onpollutionandexaminedhowthetopicistreatedschoolcurricula.
Wefoundthat,overthelasttwocenturies,fifteen-yearperiodsareoften
sufficientlylonghistoricalintervalsformanypracticestochange,some
eveninveryradicalways.Thus,thetoxictimescapeoftwoperiodsmay
beentirelydifferent.49Thisisindeedtypicalinareasandtimesofacceler-
ation.Butfifteen-yeartimeframesalsoservetoframe,andthusidentify,
periodsandareasofstandstillinotherfieldsandthepossiblecontrast
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betweenareasofstandstillandareasofchange.Forinstance,atcertain
timesacountry,region,orlocalcommunitymightexperiencedramatic
changesindemography,inpublichealth,inecosystems,inscience,or
inknowledgeabouthealthandnature.Yetschoolcurricula,teaching
content,textbooks,traditionalauthorities,environmentallegislation,or
politicalplanningmayappearalmostunaffectedbythechanges.Stag-
nation,dynamics,oralackofdynamicscanmoreeasilybeidentified
andmadeasubjectfordiscussioninagridlikethis.
Ineedtoemphasizethatthisisamodelforhistoricalgenerations

designedtoallowthesystematicgatheringandcombinationofhistor-
icaldata,andthisiswhythemodelissetwithinaspecifichistorical
referentialtime.Thefifteen-yearintervalisnotrandom.OurDeadly
Dreamstimescapeintervalsarecarefullychosentooptimizethematch
withwhatweandothershavefoundtobesignificantturningpointsin
thehistoryofharmfulsubstances(seemodelinfigure1.3):ratherthan
anexactsingleyear,wefocusattentionparticularlyontheyearsaround
1852,1867,1882,1897,1912,1927,1942,1957,1972,1987,2002,and2017,
respectively.50Weemphasizethatthisrhythmisaproductofourresearch
experience,anditisnotuniversal.However,theyears1942,1972,1987,
and2002—correspondingtothemiddleofWorldWarII,thedatesofthe
twoStockholmconventions,andtheMontrealprotocol—areasuniversal
asitgetsinthisfieldandmightjustopenthepossibilityforuncovering
morecomparablehistoricalsourcesandcircumstances.
Withineachofthesetimescapes,ourinvestigationswillfocusonthe

mostsignificantaspects,objects,andhabitsofeverydaylife,ofcommu-
nitiesandknowledge,andofproductionandconsumptionthatappear
tohavehadaninfluenceontheenvironmentalconditionspeopleexpe-
riencedandcoproducedintheirprivateandprofessionallives.Wewill
examinethosefactorsthatimpactedbothupontheexternalenvironment
anduponthenatureandwell-beingofthehumanbody.Therelative
weightofthesedifferentfactorscouldchangeovertime(e.g.,petroleum
lamps,arsenicratpoison,plastics,PCBwindows,orelectronicwaste),
andweintendtokeepourresearchquestionsopenastowhatobjects,
substances,andproportionsaremostimportant.Thedisciplineofhis-
toryhasproducedlotsofknowledgeofmanyaspectsofpeople’slivesin
pastcommunitiesthatwebelievecanbereinterpretedforourpurpose.
Wecanneveruncoverormaptheentireexposomeofanindividual,

agroup,orageneration,andthisisevenmorecomplicatedtodofor
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humansorotherlivingbeingsinthepast.Individuals,groups,andgener-
ationsareexposeddifferently,depending,amongotherthings,upontheir
locality,theirsocial,cultural,andeconomiclifecircumstances,andsome
individualchoices,likethechoicetosmokeorchewtobacco.Further
complicationsanduncertaintiesawaitusifwewanttounderstandhow
theexposomeofindividualsorgroupshaschangedovertime.Thebest
wecandointhisrespectistoattempttotheorizehistoricalexposomes
onthefoundationofacomplexmosaicofavailableknowledge.This
knowledgeisavailableorobtainableinthreeways:
First,somepiecesofthisknowledgeareavailablethroughexplicit

anddirectstudiesthatfocusontoxicexposure,bodyburdens,and/or
thepossibleeffectsofspecifictoxicantsorgroupsofharmfulchemicals
withinamomentinspaceandtime.51

Second,someofthisknowledgemaybeavailableorobtainablefrom
historicalstudiesthatdonothavethisparticularfocusbutwhich,never-
theless,canstillproviderelevantandvariedindirectknowledgeandim-
portantcontextforextractingsecondaryhistoricalinformationandthat
canbereinterpretedforourpurpose.Thesecanbestudiesofeveryday
life,industrialization,occupationsandprofessions,hygiene,medicine
andhealthcare,infrastructure,institutions,legislationandgovernment
regulations,localcommunities,foodproduction,consumption,educa-
tion,research,andmuch,muchmore.Collectionsofhistoricalbigdata
mayalsoallowforareanalysisforthispurpose.52

Third,someofthisknowledgemaybeobtainedfromcarefullyde-
signednewresearchprojectsthat investigatehistoricalsourcesand
circumstances.Thesecanprovideeither(a)keyknowledgeofhistorical
exposure,(b)knowledgeofthesocialandculturalaspectsofthehistorical
structuresthatcarrythepracticesoftoxicexposure,(c)understandingsof
keyperspectivesthatopenupareasofhistoricalknowledgebyuncover-
ingawiderareaofthehistoryoftoxicexposure,orprovideinterpretive,
conceptual,ortheoreticalresourcesforlaterstudiesinthefield,or(d)
thecapacityforsynthesisandthustheproductionofnewgenerative
historicalinsightsintothehistoryoftoxicexposureuponlivingbeings.53
Itismybeliefthatwemayuncover,map,andidentifysomemain

featuresandkeyelementsoftheexposomeofhumanslivingatacertain
pointinhistoricaltimeandplace.Itisalsoreasonabletoassumethat
someoftheseplacesmayhavemanyorsignificantsimilarities,while
othersmayhavemanydifferences,evensignificantones.Thus,itdoes
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makesensetoattempttoexplore,describe,andassessthemaincom-
ponentsofthetoxicenvironmentalexposureofgroupsorcommunities
inspecificperiodsofhistoricaltime.DeadlyDreamsaspirestoprovide
newhistoricalknowledgeandanalysisthat(a)expandstheresearch
community’scapabilitytointerpretscientificresearchdataonthein-
tergenerationalandtransgenerationaleffectsofharmfulsubstancesand
(b)canexplaindifferentgenerations’complexrelationswithharmful
chemicalsatdifferentstagesinhistory,andthusprovideinsightsand
conceptualmeanstohelprevealanduntanglethesechemicals,and
removethemfromoureverydaylifeandourfutureenvironment.
Theharmfulchemicalsareomnipresentandhavebeensoforalong

time.Theyareaccumulating,biomagnifying,andmixingwithother
substancesintoveryharmfulcocktailsthatnosingleresearchdiscipline
canfullyassess.Overtime,andovergenerations,peoplehavebecome
blindtoharmfulchemicalsintheireverydaylife,becausetheyarepart
ofsomanyfamiliarobjects,humanpractices,andpatternsofthought
thatwebelievetobetruthful,knowledgeable,andrational.Wehope
thattheDeadlyDreamsresearchinitiativewillprovidenumerouseye-
openers,relevantforpoliticians,professionals,andcommunities.We
arenowinastageofscientificdevelopmentwhereweneedtobring
togetherresearchersfromdifferentdisciplinestoaddressthisglobal
crisiswithnewresearchapproaches.Weinviteresearcherstojoinour
initiativetocontribute.

Ifyouwant to join inandhelpbuildup thegridofgenerational
timescapesthatcanprovidecomplexknowledgeofthetoxicexposure
ofdifferenthistoricalgenerations,atdifferentlifestages,andindifferent
placesandsocialsettings,thisiswhatyoucando:Usethematerialor
caseinsightsfromyourprevioushistoricalstudies,fromotherscholars’
work,orfromthenewinvestigationsyouaredesigningtohelpgather
dataaboutoneormoreofthehalf-generationtimescapesinourmodel.
Askthefirst,andthenthesecondofthefollowingquestions:

First, toxic timescapes of exposure and effects: What types of harmful 
chemicals, environmental poisons, and hormone disruptors 
were present in the personal and professional lives of different 
groups of people, in different generations, and at different 
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stages throughout modern history? How did they affect 
people’s bodies in proven, possible, or probable ways, at 
different stages of life? And what types of harmful substances 
did humans at this time impose upon the environment and 
other species?

Second, toxic timescapes of knowledge, comprehension, and values: 
How were the concepts of and the practices involving harmful 
chemical substances and environmental poisons constructed 
at the time and place you study, by different groups, in 
different arenas, and within different generations? How have 
concepts and practices changed over time and generations? 
What were the implications with respect to harmful exposure 
and toxic environmental legacy?

Bybringingthetwotogetheryoumayhelptoopenupinsightsintothe
historyofhumansandotherbeingsfromaperspectivethatiscritical
tothehealthoffuturegenerationsandtothefutureofplanetaryhealth.
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CHAPTER 2

Slow Observation
Witnessing Long- Term Pollution and 
Environmental Racism in Cancer Alley
Thom Davies

IN THISchapterIsuggestthatslow observationcanprovideausefullens
withwhichtounderstandtoxicspaces.Butwhat,exactly,doImeanby
“slowobservation”?1Unlike“slowscholarship,”2slowobservationdoes
notcomefromapositionofchoiceorprivilege.Itisnotarebellion
againstthestatusquooradeliberateactofslowingdown.Itis,rather,
anembodiedandtemporalsenseofknowing,somethingthatcomes
fromyearsofimmersioninaplaceandacrosstime.Itisanchoredtothe
toxicexperiencesofpeopleandtheirmore-than-humancounterparts,
totheirconnectionwithlandscapeanditsmultipletemporalities.Slow
observationispredicatedonthenotionofbeing withaplaceandtime.As
aformoftemporal noticing,slowobservationmirrorstheattritionalaccu-
mulationsofpollutionspelledoutintheterrorofwhatRobNixoncalled
“slowviolence,”3producinganincrementalstratigraphyofknowledge:
piecemeal,drip-fed,uncanny,andtemporallysituatedunderstandings.
Slowobservationisnotjust“localknowledge”inageographicalsensebut
isattachedtodistincttemporalities,assembledandnegotiatedacross
yearsofeverydayandembodiedencounterswithpollution.4Slowobser-
vationprovidesacriticalmeansthroughwhichpollutedcommunities
understandthelivedrealityofpersistentenvironmentalthreats.5
Forthousandsofcommunitiesacrosstheglobewhoaredealingwith

thelongueduréeofpollution,6slowobservationisanever-presentform
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oftemporalwitnessing.Itisnotsomething“exceptional”tobeextracted
byoutsider-ethnographersbutratheraslowknowledgeaboutcontami-
nationthatiscommontomanyenvironmental justicecommunities
aroundtheworld.FromChernobylsurvivorswhohavelearned—over
time—whichareasofthenuclearexclusionzonearesafetopickmush-
rooms,7toBhopal-affectedcommunitieswhoaretheonlywitnesses
tothegradualdemiseoftheirfamilies’health,8slowobservationisan
unavoidablepraxisforpeoplewhodwellintechnologicallydamaged
environments.Thisslowknowingthatinhabitantsoftoxicgeographies
experienceandshareoperatescountertothehegemonictimeframes
ofpollution;itisdistinctfromtheindustrialtimeofglobalmarkets,
extractiveindustries,orcapitalistregimesofaccumulation.So,too,does
slowobservationruncountertoformalunderstandingsofpollution,
existingseparatelyfromthetimeframesofscientificexpertise,withits
exposurethresholds,dose-responserates,andtoxichalf-lives.
If toxic timescapesreferstothehazardousintersectionalityoftime,

space,andbodies,thenslowobservationoffersonewayofbringing
theseembodiedtimescapesalive.Thischapterusestheideaoftoxic
timescapestoexplorethelivedexperienceofindustrialcontamination
inahighlypollutedregionoftheUnitedStates.Bytakingseriouslythe
waytimeisexperiencedbycommunitieslivinginahighlytoxicgeogra-
phyinLouisianaknownas“CancerAlley,”Iadvancetheideathatslow
observationisaradicalwayofunderstandingpollutionatthenexus
oftimeandspace.Iuse“toxictimescapes”inconjunctionwith“slow
observation”toopenupamore-than-humannarrative,wheretreesno
longerbearfruit,frogshavelongdisappeared,andbirdsnolongerfly
overtheMississippilevee.
Drawingonlong-termethnographicresearchwithcommunitiesliv-

inginthehighlyindustrializedparishofSt.JamesinLouisiana,inthis
chapterIexaminehowtimeinteractsforcefullywiththedrawn-out
experienceofpollution.NotonlydoIdiscussthehazardousspaces
thatpeopleareforcedtoendure;Ialsodirectattentiontothedistrict
temporalitiesthatpetrochemicalpollutioncreates.Forcommunities
suchasthese,whicharesurroundedbytoxicinfrastructure,beingable
tograduallybearwitnesstotheuncanny,unsettling,andbrutalimpacts
oftoxicpollutionisanimportantprismthroughwhichtounderstand,
articulate,andpotentiallyresistenvironmentalinjustice.Byfocusing
onthelivedexperienceofindustrialpollutionwecanilluminatethe
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myriadwayslocalcommunitieshavelearnedtonoticeenvironmental
injuries,notoverthespanofweeksorevenyearsbutoverdecadesof
slowobservation.
Inthepagesthatfollow,Iwillshowhowtoxictimescapesaretran-

scribedintothelandscapeinmultipleways.ThetoxictimescapesofCan-
cerAlleyarefoundnotonlyinthepostcolonialhistoriesofthispolluted
place,wheretheplantationviolenceofyesterdayhasmutatedintothe
toxicracismoftoday.9Neitheraretheyfoundonlyinthenoxiousrhythms
ofthechemicalfactories,which—accordingtolocalresidents—release
theirtoxicloadstocoincidewithpatternsintheweather,orthecamou-
flageofnight.InthischapterIarguethattoxictimescapescanalsobe
locatedintheslowobservationsofpeoplewholivealongsidepollution,
formonths,years,orentirelifetimes.Bytakingseriouslytheseslow
observations,wemightfindnewwaysofunderstandinghowharmful
substancespermeatetime,space,andbodies.
ButbeforewejourneyintotheheartlandsofCancerAlley,Iwantfirst

totakeastepbackandconsiderthewiderrolethattimeandtemporality
playinthecontemporaryenvironmentalimagination.Indoingso,I
rejecttheblandapplicationof“theAnthropocene”asacatch-allterm
forthesehighlyunjust,perenniallyracist,andenvironmentallyuneven
times.Simplyput,wearenot“allinthistogether.”InthisrejectionI
inviteotherscholarstoconsidertimedifferentlyandreimaginehowit
mightbeusedasameansofresistance.

On Time: Thinking beyond the Anthropocene

Ofallthetimelyconcepts,theAnthropoceneisthismoment’sconcep-
tualcelebrity.Byintroducingthesimplenotionofageological“ageof
thehuman,”theAnthropocenehasinstantlytransformedthespecterof
climatechangefromapotentialfuture(apossibility)toaninescapable
presence(areality).SuchhasbeentheimpactoftheAnthropocenethat
other“-oscenes”havesprungupinitswake:theCapitalocene,10Was-
teocene,11Chthulucene,12Necrocene,13andPlantationocene14arejust
someofthemorecompellingalternativestohaveadoptedthisgeological
wordplay.Eachoneattemptstorepackageourcontemporarypolitical
momentandofferusadifferentcritiqueofsociety.Crucially,eachone
alsouses timeasitsconceptuallinchpin,tounderstandwhatDonna
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Harawaydescribedas“thetemporalityofthethick,fibrous,andlumpy
‘now.’”15Wemightdismissthisepoch-definingarmsraceasanother
reasontocall for“slowscholarship”:16afterall,aren’tthenumerous
publicationsdevotedtotheAnthropocenesimplyaby-productofaca-
demia’sown“Publish-or-Perish-ocene”?17Yetwemightalsoreflect,as
wereadthepagesofthisbook,Why,atthisparticularenviro-historical
moment,hastimegrabbedholdofourimaginations?
Weliveinanagewhentimeviesforourattentionlikeneverbefore.

Oureraoflatecapitalismhasbeenregularlypunctuatedbystatesof
“emergency”anddeclarationsof“crisis”:time-boundmomentsthat
demandurgentresponses.Withanydeclarationofanemergency,there
isanimplicitassumptionthatthecrisiswill—intime—cometoanend;
emergenciesare,afterall,ostensibly temporaryrupturestothestatus
quo.AspoliticaltheoristCarlSchmittwarnedus,statesofemergency
canbeusedinperniciouswaysbygovernmentelites.18The“stateof
exception”—GiorgioAgambenwouldlaterwrite—canbedeployedto
suspendtheruleoflawandthusextendthepowerofthesovereign.19
Butinthismomentofacuteandglobalenvironmentalperil,declaring
emergenciesisnolongerthepreserveofsovereignauthorities.With
growingconcernaboutclimatebreakdown,civilsocietyhasalsoat-
temptedtousethepoweroftheemergency,andthepotentialityoftime,
tomakepoliticalgains.TheExtinctionRebellionprotestsincentral
London,forexample,whichbeganinOctober2018andbroughtparts
oftheUKcapitaltoastandstill,notonlydemandedthegovernment
declareanationalemergencyaboutclimatechange;theyalsousedthe
motifoftimecentrallywithintheircampaign:thesymbolfortheirsocial
movementisasimplehourglasswithinacircle.Asstatedonthemove-
ment’swebsite,“Thecirclesignifiestheplanet,whilethehourglassinside
servesasawarningthattime is rapidly running out”(emphasisadded).20
ByMay1,2019,withgrowingpressurefromExtinctionRebellion,the
UKparliamentjoineddozensoftownsandcitiesacrossthecountryin
votingtodeclarea“climateemergency”—thefirstnation-statetodoso
(thoughwithlittlematerialeffect).21IftheAnthropocenemakesclimate
changepresent,thenemergenciesmakeiturgent.Yetany“fix”tothe
globalenvironmentalcrisiscannotbetemporaryinnature,whenclimate
chaosisshackledsocloselytotheworkingsofracialcapitalismitself.
Time,itseems,canbeoperationalizedasaformofresistance.While

environmentalcampaignshaveofteninvokedtheinterestsandrightsof
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futuregenerationstopresshometheirmessage,untilrecentlyitwasrare
forchildrenthemselvestobethemainprotagonistsinenvironmental
disputes.22Yetthetemporalconceptof“intergenerationaljustice”23hasre-
centlybeenmobilizedthroughtheSchoolStrikeforClimatemovement,
ledbySwedishschoolgirlGretaThunberg.24Havingstartedprotesting
outsidetheSwedishParliamentattheageoffifteen,by2018Thunberg
hadtakenhersoloprotesttotheUNClimateSummitinKatowice,Po-
land,tellinggatheredjournalists,“Sinceourleadersarebehavinglike
children,wewillhavetotaketheresponsibilitytheyshouldhavetaken
longago.”Time,orratheryouth,canbewieldedasapoliticaltool.
LikeanenvironmentalPiedPiper,Thunbergwasabletomobilize

vastnumbersofchildrenacrosstheworld,culminatinginMarch2019
when1.4millionstudentswalkedoutofschoolsin2,233citiesacross
128countries, includingIndia,Australia,andtheUnitedStates.Like
theExtinctionRebellionthatprecededit,themessageoftheSchool
Strikewassimple:timeisrunningout.Today,childrenarefacedwitha
growingrealizationthattheystandtoinherita“permanentlypolluted
world.”25Throughthedeadlypresenceoflatentcontaminationandrising
greenhousegases,thehazardouspoliticsofthepasthavealreadylaid
claimtothefuture.26

TheAnthropocene,ExtinctionRebellion,andtheglobalSchoolStrike
arejustthreeexamplesofwaysinwhichtimehaspermeatedourenvi-
ronmentalimaginations.Eachoneisanattempttousetime—actively,
conceptually,andpolitically—toenactchange.Whatisperhapsmissing
inthistemporaldialogue,however,andsomethingthischapteraims
toreveal,isanexplorationofthewaythattimeinteractswithcommu-
nitieswhoareonthefrontlinesoftheslowlyunfurlingenvironmental
breakdown:Howistimebeingexperienced,mobilized,andobserved
byenvironmentaljusticecommunitieswhoarelivingwiththepeculiar
terrorofpollution?Howaretoxictimescapesexperiencedbyalready-
pollutedcommunities,communitiesforwhomenvironmentaldamage
isnotjustafuturegeologicalthreatbutadailyandembodiedreality?
Andhereliestheproblem.TheconceptoftheAnthropoceneflattens:

itdisguisesandoverlooksthesituatedembodimentsofenvironmental
injustice,replacingitwithamythofplanetary“togetherness.”Butif
theenvironmental justicemovementandthestudyofenvironmen-
talracismhavetaughtusanything,itisthattheconsequencesofthe
Anthropocenewillneverbeexperiencedequally.AsRobertBullard
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arguedinhisinfluentialbookDumping in Dixie,pollutionalwaysfollows
thepathof leastresistance.27InthewordsofMarcoArmiero—who
togetherwithIleniaIengoalsocontributestothisbook28—wemust
remain“skepticaloftheuniversal‘we,’whichissocentraltoAnthropo-
cenenarratives.”29TheAnthropocenemayhaveenlivenedtheissueof
universalenvironmentaldanger,butithasalsodisguiseditsunevenness,
and—crucially—camouflagedthepossibilityofacknowledgingrespon-
sibility.JustaspostcolonialwriterGayatriSpivakprovocativelyasked,
“Maythesubalternspeak?,”30intheAnthropocene,withitsmounting
pollutionandunevenindustrialdiscard,perhapsweshouldbeask-
ing,“Maythesubalternbreathe?”AspostcolonialscholarRobNixon
observed,“WhilesomehumansareleavingAnthropocenefootprints
thatareindubitablygeological,otherhumansarenotgeologicalactors
atall.”31Wehavenotallcontributedequallytothe“ageofthehuman,”
andneitherwillthetoxicconsequencesofglobalenvironmentaldamage
befeltinequalmeasure.32
ThetemporalconceptoftheAnthropocenestandsaccusedofracial

blindness,notonlytothehistoricandcontemporaryculpritsofenvi-
ronmentaldamage(overwhelmingly:richWhitemen)butalsotothe
likelyvictimsofthecomingclimatecatastrophe(overwhelmingly:poor
peopleofcolor).InKathrynYusoff’sbook—A Billion Black Anthropocenes 
or None—shearticulatesthat“theAnthropocenemightseemtooffera
dystopicfuturethatlamentstheendoftheworld,butimperialismand
ongoing(settler)colonialismshavebeenendingworldsforaslongas
theyhavebeeninexistence.”33Inthischapter,whichisbasedoneth-
nographicresearchinthepostcolonyofLouisiana,Iexploreonesuch
dystopia-of-now:aformerslaveplantationriverscapethattodayhosts
oneofthelargestclustersofpetrochemicalfacilitiesintheUnitedStates.
Asthischapterwillexplore,someresidentsofCancerAlleyhavecom-
paredtheirtoxicexposuretoasituationof“genocide”orlivingwitha
“timebomb.”FollowingAchilleMbembe,wemightdescribeLouisiana’s
postcolonialpetroscapeasa“deathworld.”34Inmakingthisargument,
andbyjoiningthedotsbetweenslavery(racialcapitalism)andpollution
(toxicgeography),Iarguethatitisvitaltolocatethecolonialpastin
ouranalysisofthetoxicpresent.Indeed,colonialism,slavery,andracial
capitalismareessentialprerequisitesforthecontemporarysocialand
ecological(dis)orderthattheworldcurrentlyfaces.35EnlivenedbyRob
Nixon’sideaofslowviolence,Iwillconfronthowtheracistlogicsof
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slaveryalongthelowerMississippicanbemappedontothetoxicgeogra-
phiesoftoday.Thepetrochemicallandscapepresentedinthischapteris
deeplyentwinedinsettler-coloniallogicsofextraction,wherepollution
isnotevenlydistributedbutinsteadfollowstheviolentcontoursand
toxicgeographiesofracialcapitalism.YetthestoryIpresentisnotjust
oneofenvironmentalracism;itisalsoastoryoftimeandresistance.
ThischaptermovesawayfromuncriticalAnthropocenethinking,or

thetimelypromiseofthe“crisis.”Instead,Icenterupontheexperiences
ofthosewholivewithpollution.Inheressay“SlowDeath,”LauraBerlant
arguesthat“long-termproblemsofembodimentwithincapitalism,in
thezoningoftheeverydayandtheworkofgettingthroughit,areless
successfullyaddressedinthetemporalitiesofcrisisandrequireother
framesforunderstandingthecontextsofdoing,being,andthriving.”36
Thischapterrespondstothiscallfor“otherframes”forcomprehending
long-termproblemsofembodiment.Frontlinecommunities,suchas
thosediscussedinthischapter,arenotpassiveinthefaceofslowvio-
lence.Likeotherenvironmentalactorsmentionedabove,theyalsouse
timetotheiradvantage.Inthefinalactofthischapter,Iputforwardthe
notionof“slowobservation”asanantidotetothegraduallyunfolding
terroroftoxicity.Indoingso,Ihighlighttheagencyofcommunities
whofacetoxicdiscrimination,byinvokingtheirabilitytoslowlybear
witnesstotheviolenttimescapesofpollution.Firstly,however,Idrawon
ethnographicobservationsinSt.Jamestolinkthistheoreticaldiscussion
withtheday-to-dayrealitiesofinhabitingadistinctlytoxicgeography.

Time Bombs and Slow Genocide

GeographerKatherineMcKittrickastutelyobservedthatacrossthe
postcolonialworld,theslaveplantationhas“providedtheblueprintfor
futuresitesofracialentanglement.”37InCancerAlleyinsouthernLou-
isiana,wherethousandsofslavesoncetoiledonsugarplantations,race
andtoxicpollutionhavebecomeentangledinaparticularlyharmfulway.
Anearlyincarnationofthistoxicentanglementoccurredinthenine-
teenthcentury,whenexportedsugarfromtheblood-soakedlandscapes
ofLouisianaliterallyenergizedthebodiesofcoalminersandfactory
workersinEuropeduringtheIndustrialRevolution:anecropolitical
energyexchangeofsugarforcoalthatwouldfuelaglobalspikeinCO2.
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InplantationgeographiessuchasthoseofsouthernLouisiana,“slavery
weaponizedtheredistributionofenergyaroundtheglobethroughthe
fleshofblackbodies.”38Bythemid-twentiethcentury,however,coalhad
givenwaytooilasthemostprofitablefossilfuel,yetthelinkbetweenrace
andtoxicpollutiondidnotend.Instead,itmutated, refined,anddistilled
itselfintonew,morenoxiousforms:duringthepostbellumJimCrowera,
forexample,manyformerslaveplantationsalongtheMississippiwere
solddirectlytopetrochemicalcompanies.Nascentoilgiantsturnedthese
formerplantationsintochemicalprocessingfacilities,astheydesired
thesamefrictionlessaccesstotheMississippiRivertotransporttheir
carboncargo.39WhiletheaffluentWhitelandownerswereabletosellup
andmoveelsewhere,thedescendantsofslaveswholivedalongsidethese
newchemicalfactoriesbegantosufferdisproportionateexposuresto
environmentalhazards.ResidentsofCancerAlleyhaveinheritedatoxic
timescapethatstretchesbackfarbeyondlivingmemory,beginningat
thedawnofracialcapitalismitself,whenIndigenousgroups—including
theChitimacha,Houma,andChoctawpeoples—werefirstdrivenoff
thelandtomakewayforslavery.40DrivingalongtheRiverRoadtoday,
passingformerslaveplantationmuseumsandoilrefineries,youarere-
mindedthatinLouisiana,asinotherpostcolonialgeographies,thetoxic
legaciesofslaveryhavecreatedaraciallyunevenvulnerabilitytodeath.41
IfyoukeepdrivingalongtheRiverRoadyouwilleventuallyarrive

atasmallandunprepossessingplacecalledSt.James,Louisiana.Sand-
wichedbetweenthewestbankoftheMississippileveeononeside,and
unbrokensugarandswamplandontheother,thispoor,ruralcommunity
isinthemidstofanenvironmentaljusticebattle.IntheFifthDistrict
ofSt.JamesParish,amongtheoldhouses,sugarcanefields,andbarges
thatdockinthedeepwatersofthe“MightyMiss,”youwillfindanother
spectaclethatplaguesthelivesofits2,822inhabitants:atoxicassemblage
oftwelvepetrochemicalfacilities,equatingtoonepetrochemicalplantfor
every235residents.AsIwritethischapter,anewfacility—nicknamed
“thebigone”bythechiefexecutiveofGreaterNewOrleansInc.—isset
tobecomethethirteenth.
LorettasatinthelocalcourthouseatapublichearinginSt.James.It

washerturntospeak.Fiveminutesonly.Leaningforward,adjustingthe
microphone,shelookedupattheParishPlanningCommission.They
werefamiliarfaces.Thesesamemen(itwasalwaysmen)hadapproved
theconstructionofeverypreviouspetrochemicalfacilityintheareashe
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couldremember,oftenvotingforthemunanimously.Withinafewmiles
ofherhome,thecommissionhadapprovedYuhuangChemical,aChi-
nesepetrochemicalplantnearthenowdefunctSt.JamesHighSchool;
SouthLouisianaMethanol,anotherchemicalcomplexafewmilesdown-
streamalongsidetheMississippiRiver;andtheexpansionoftheoil
storagefacilityErgonChemical,situatednexttoFreetown—Louisiana’s
firstsettlementfoundedbyformerslavesinthewakeoftheCivilWar.
ThesemenhadalsoapprovedtheconstructionoftheBayouBridge
Pipeline,whichwouldpumpthousandsofgallonsofoiltotheSt.James
terminuseachdayandcreateanunbrokenpetrochemicallinkbetween
theStandingRockIndianReservationinNorthDakota42andLoretta’s
predominantlyAfricanAmericanneighborhoodinSt.James.Theresult
ofthesepublicmeetingswasalwaysthesame.ButitwasLoretta’sturnto
talknow,sosheclearedherthroatandbegan:“Thisindustryisthreat-
eningthehealthofourcommunitiesandthefutureofourplanet,”she
said,gettingstraighttothepoint.Behindher,agroupofherneighbors
andotherlocalAfricanAmericanresidentsworeT-shirtswiththeslogan
RiseforCancerAlley.
TheParishPlanningCommissionwasabouttovoteonthecon-

structionofamajornewfactoryforsingle-useplastic.Ifgiventhego-
ahead,this$9.4billionindustrialcomplex—ownedbytheTaiwanese
petrochemicalgiantFormosaPlastics—wouldconvertfossilfuelsinto
trillionsofplasticpelletseachmonth,whichwouldlaterbecomesingle-
usegrocerybags,waterbottles,andpolyesterfabrics:materialexcretaof
thePlantationocenethatnotevendeeptimewouldmanagetodissolve.43
GovernorJohnBelEdwards,atapressconferencethepreviousyear,
hadboasted:“Wedon’ttalknumberslikethisveryofteninLouisiana,”
referringtothe1,200jobsthatFormosahadpromiseditwouldbring
totheruralparishofSt.James.ButLorettahadhearditallbefore.The
promiseofjobswas,tomanyresidentsofSt.James,justtalk.Instead,
intervieweesclaimedthepetrochemicaljobswereoftengiventowork-
erswholivedoutsidetheparish,milesawayfromthetoxicfumesand
noxioussmells.Indeed,likesomanypollutedlandscapes,thesmallmu-
nicipalityofSt.JamesiseconomicallymarginalizedandmajorityAfrican
American,withoneinfivepeoplelivingbelowthefederalpovertyline.44

Asinothertoxicgeographies,thosebenefitingfrompollutingindustry
andthosebeingharmedbyitfallapartintotwoverydistinctgeographies.
Toxicmaterialstendtooverflowtheirformalsitesofproductionand
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storage,yetthecapitaltheyaccumulateismuchmorecloselyguarded,
rarelyleakingintothesurroundingcommunities.Duringmytimein
St.James,participantswouldcommentonthelicenseplatesofcars
andtrucksdrivenbyplantemployees,whichwereoftenregisteredin
neighboringstates,suchasTexas,Mississippi,orevenAlabama.Others
wouldpointouthowlocalmotelsweredoingafasttradeinhousing
sojourningchemicalworkerswhocamefromoutofstate,orhow“man
camps”werebeingconstructednearby.DespitetheresidentsofSt.James
beingsurroundedbypetrochemicalrealestateworthbillionsofdollars,
verylittleoftheextractedwealthwasfindingitswayintothepocketsof
thosemostatrisk.Pollutionwashere,butthepaycheckswerenowhere
tobeseen.
ForresidentssuchasLoretta,itwasnotthepromiseofjobsthathad

caughtherattentionbutthethreatoftoxicpollutionandchronicillness.
IftheplanningcommissionapprovedFormosa’sland-useapplication,
theproposed2,400-acresite,whichissituatedjusthalfamilefrom
herhome,wouldemitknownhumancarcinogens,includingethylene
oxideandbenzene.Thesheermaterialscaleofthetoxicantsthatthe
petrochemicalcomplexplannedtoreleasewasstaggering:accordingto
thefifteenairpermitsthatFormosaPlasticsfiledin2019,theproposed
constructionwoulddischargethesecond-highestamountofbenzeneof
anyindustrialcomplexinLouisianaandthehighestamountofethylene
oxide.Altogether,thefourteeninterconnectedchemicalplantsthatFor-
mosaPlasticswereplanningtoconstructinSt.Jameswouldemitaround
28milliontonsofairpollutantseveryyear,includinghighquantitiesof
volatileorganiccompounds,nitrogenoxides,andparticulates,aswell
aslesseramountsofharmfulsubstances,includingformaldehydeand
toluene.Ontopofthis,itwouldberesponsibleforareported13.6mil-
liontonsofcarbondioxideemissionsperyear.45Toputthatfigureinto
aglobalcontext(andcontextisessentialhere):accordingtotheOxford
University–basedorganizationOurWorldinData, the2017carbon
dioxideemissionsofEthiopiawas13.4milliontons,whileHonduras
emitted10.67milliontons.46Inotherwords,theproposedFormosa
complexthatwasbeingdiscussedintheSt.Jamescourtroomwould
haveahigherchemicalfootprintthanentire countries.47TheAnthropocene
maybeanepoch-defining“global”phenomenon,butitisplaceslikeSt.
Jameswhereitstoxicrealitiescomeintosharpmaterialfocus.InCancer
Alley—whichhasthehighestconcentrationofpetrochemicalfacilities
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intheWesternHemisphere—theAnthropoceneisnota“comingstorm”:
itisalreadyhere.48
Lorettaandherneighborsknewthatintheyearstocome,whenthe

windwasblowingintherightdirection,someofFormosa’schemicals
wouldseepintotheirhomesthroughairducts,openwindows,and
cracksinthewalls.Onsomedaysthechemicalswouldstinkofrotten
eggsandsulfur.Othertimesthechemicalswouldcatchinthebackofthe
throat,makeyoureyesitch,giveyouaheadache,orbringyououtina
rash.Manytimes,theyalsoknew,theephemeralchemicalgeographies
wouldsmellofnothingatallbutmightlead—yearslater—tocancersor
otherhealthproblems;thecemeteryinSt.James,whichdatesbacktothe
timeofslavery,wasfastbecominganinformalarchiveofcontesteden-
vironmentalexposure.TheyknewthatiftheytelephonedtheLouisiana
DepartmentofEnvironmentalQualitytocomplainaboutpollution,they
wouldbeignored.Sometimesthepersonontheotherendofthephone
wouldfiletheircomplaintincorrectly;othertimestheywouldsendout
anofficialseveraldayslater,onlytotelltheresidentsthattherewasno
smell.Theresidentsknewallthisbecausetheywerealreadylivingwith
theviolentconsequencesofpollution,andtheyhadbeenfordecades.
Theknowledgetheyhadgraduallyaccruedabouttherealitiesofliving
nearindustrycloselymirroredtheslowaccumulationofpollutionthat
nowsurroundedthem.Theknowledgewasepistemologicallyslow:not
bychoicebutthroughsheerendurance.AsIdiscusslater,thisknowledge
extendedtosubtlechangestotheenvironmentitself.Ifthecommission
approveditsconstruction,FormosaPlasticswouldbeonestepcloserto
becomingthelatestinalonglineoftoxicfacilitiesthatdottheMississippi
riverscapebetweenNewOrleansandBatonRouge,facilitiesthatgive
thisregionitscancerousepithet.
“Ifyouallowanymoreharmtoourcommunities,”Lorettacontinued,

lookingupattheplanningcommission,“thisiscalledgenocide!”she
said,readingslowlyanddeliberatelyfromaspeechthatshehadcarefully
preparedearlier.“Genocidemeans...”Shepaused.“Genocidemeans
thedeliberatekillingofalargegroupofpeople,especiallythoseofa
particularethnicgroupornation.”Loretta’swordswereanemphatic
reminderthatpollutionisviolence.InCancerAlley,pollutionisaform
ofracialviolence,aviolencepredicatedonwhitesupremacythathas
nevertrulyleftthisplantation-scape.Indeed,itwasnotuncommonfor
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peopleinSt.Jamestotalkaboutpollutionandthepresenceofindustryin
termsofactualphysicalbrutality.Somereportedfeelingsofbeingunder
siegebysprawlingpetrochemicalinfrastructure—being“pennedinonall
sides”andunabletoescape.Otherswoulddescribehowchemicalplants
were“killingeverythingaround”andhownewinfrastructurewould
“domoredamage...anddomoreharmtopeople.”Whenasked,many
participantswouldreeloffalonglistoffamily,friends,andneighbors
whohadcontractedarangeofillnessesattributedtothistoxictimescape:
“Therearealotofpeoplethathavecancer.It’sjustterrible,”reportedone
resident,“alotofpeople—everybodygetssick!”Anotherinterviewee
joked:“Weknowwe’regonnadie,justhereyoudiealittlequicker!”
Residentswouldexplainhowthechemicalcompanieshadpurchased
propertyofftheirWhiteneighborsyearsearlier,leavingAfricanAmer-
icanfamiliestocontinuelivingonlandthatwasnowcontaminated
andvirtuallyworthless.Thelandhadbeendisplacedfromunderthem
andreplacedwiththehauntingpresenceofpollutionanduncertainty.
Asoneenvironmentalactivistexplainedduringaninterview,thetoxic
inheritancefromslaveryinLouisianameantcommunitiesherewere
effectively“exchangingoneplantationmasterforanother.”Thisis,to
quoteRobertBullard,“petrochemicalcolonialism”49writlarge.

Inthecourtroom,Lorettaheldupaphotographofasixty-year-old
man:“This isaphotoofKeithHunter,”shesaid,showingit tothe
commission.“Keithdiedofrespiratoryproblems.”Keithwasalongtime
residentofSt.Jamesandanoutspokencriticoftheoilandgasindustry
thatquiteliterallysurroundedhisneighborhood.HefirstmovedtoSt.
Jamesin1991,andatfirst,hissmallwoodenhouseoverlookedrolling
sugarcanefieldsthataresynonymouswiththispartoftheDeepSouth.
Beforelong,however,theviewfromhisverandachanged:thefields
werereplacedwithoilstoragetanks,alongwitharailroadterminal
wheretrainswouldoffloadtheircrudecargo.Today,withinaone-mile
radiusoftheverandawhereKeithusedtosit,therearenofewerthan
118oilstoragetanks,withmorehavingrecentlybeenapprovedbythe
planningcommission.Inaninterviewconductedbeforehedied,Keith
hadexplainedhowhecouldnotsleepatnight,fearingforthehealthof
hisfamily:“Ican’trestpeacefullybecauseIlivenexttoatimebomb...
I’msurrounded.Myneighborsaresurrounded.”50KeithdiedonFebru-
ary10,2018,followingarespiratoryillness.
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FIGURE 2.1. Petrochemical storage tanks near a majority African American 
neighborhood in St. James, Louisiana. Photograph by Thom Davies.

Slowly Witnessing Environmental Injustice

Descriptionsof“timebombs”and“genocide”maysoundhyperbolic
orextraordinary.Yetforpeoplelivinghere—andformanycommu-
nities around theworldwho endure the attritional terrorof toxic
environments—theseaccountsarenotexceptionalatall.Invocations
ofviolence—suchasdescriptionsofslow“genocide”orbeingunder
siege—bothrevealpoliticalstructuresanddopoliticalwork.Indeed,what
countsas“violence”isnotfixedorstatic;instead,likeothermalleable
constructs,suchas“race,”51themeaningof“violence”mutatesacross
timeandspace.52Itisnotontologicallysecure,andwhatisdefinedas
“violence”becomesamirror tothevaluesystemofsociety:itframes
whosedeathsmatter,andwhoselivescan(accordingtothoseinpower)
bedumpedontothescrapheapofthePlantationocene.In2021,Repub-
licansenatorBillCassidypubliclyrejectedthelocalnickname“Cancer
Alley,”describingitas“aslamuponourstate.”Instead,heblamedillness
inLouisianaonindividuallifestylechoices.Byun-namingviolenceinthis
way,andrefusingtocenterthetestimoniesofenvironmentaldamage,he
attemptedtosuspendthetruthclaimsofpeoplewhoactuallylivealong-
sidepollution,andflattentheirdesireforacleanerfuture—itselfanact
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of“epistemicide.”53Well-intentionedcallstodecenteraccountsofdamage
fromtoxicgeographiesshouldnotbemadeattheexpenseofsilencing
theslowobservationsofcommunitieswhodesirecleanerland,air,and
water.54Formanypeoplewhoinhabitcontaminatedsites,thelanguage
ofviolencedoesnotcompoundtheharmsofpollutedplaces,55butin-
steadprovidesavitalmechanismforliberation,resistance,andrepair.
Inthistimeofunprecedentedandunevenenvironmentalbreakdown,
itismoreimportantthanevertotakeseriouslytestimoniesofdamage
andthepoliticalvaluethatcounterhegemonicstoriesofenvironmental
violencecanproduce,56aviolenceinwhichtimeplaysavitalrole.

WhileinSt.James,localresidentswouldtakemeonguidedtours
aroundtheirgardens.Iwasshownplantpotsandwizenedtrees,flow-
erbedsandfruit.Throughchildhoodmemoriesandstoriesofuncanny
alterationstoleaves,stems,andshrubs,Iwouldbeshownhowpollu-
tionwasaffectingtheenvironment.Iwasshownpecannutsthatwere,
accordingtothepeoplewhogrewthem,notas largeorasgreenas
theyusedtobe,andflowersthathadfailedtogrowintheirusualway.
Sometimesplantswouldfailtogerminatealtogether,Iwastold,while
othertimestheywouldfruittwiceinoneseason:thevegetationwas
outofkilterwithnatureandthepassingoftime.Thesewerenotstories
offamilialdeathorhumansuffering(thoughthereareplentyofthese
accountstoo),butsomethingdeeper:amore-than-humantestamentto
theattritionalimpactsofpollution.Whileonthesehorticultural“toxic
tours,”57residentswouldreminisceaboutatimebeforeindustryarrived,
pointingtotheroughgroundorstumpswherefruittreesoncestood,
beforetheyperishedandhadtobecutdown.“Mydaddyhadorange
trees,”explainedoneintervieweewhohadlivedinSt.Jamesherwhole
life.“WhenIgotmarriedIplantedsomeorangetreesinthegarden.The
orangetreesdied.Plumtreesandallthatdied.Peachtrees.Yes,they
died.ButyearsagowhenweusedtohavethemwhenIwasalittlegirl,
wehadthosethings.Theydidn’tdie.”Someresidentswouldcasttheir
mindbackfurther,toinheritedstoriesabouttheimportantroletheland
playedafterslaveryendedandduringtheJimCrowera.“Webeenonthis
land;everygenerationbeenonthisland,fromeighteen-whatever-it-was
whentheygotit,”explainedoneelderlylady,whosehouse,muchlike
Keith’shouse,overlookedafieldofpetrochemicalstoragetanks.“Itwas
beautifultoliveherebeforetheystartedputtingthosetanksandthings,”
shereminisced,beforeexplaininghowhergreat-grandfatherusedtolive
offtheland,sellingfreshproduceinNewOrleans.
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FIGURE 2.2. A resident of Cancer Alley holds in her hand a pecan nut that she 
found in her garden. According to many local residents, long- term chemical 
pollution has slowly caused vegetation to grow in peculiar ways. Photograph 
by Thom Davies.

Othersblamed“theatmosphere”forthechangestheywereobserving
intheirlocalenvironment:“Like,ifyouplantbutterbeans,youmight
getahandful,youknow?It’snotplentifulbecauseoftheair,thestuff
that’spollutingeverything.”Theenvironmenthadbecomeabarome-
terforthepresenceofpollution.Theseuncannyrealizationswerenot
obvioustooutsiderssuchasme.ItwastruethatsometimesIwould
smellthenoxiouschemicalsfromnearbypetrochemicalfacilitieswhile
inSt.James,or,afteralongdayoffieldworkIwouldreturnhomewith
aheadache—buttheresidents’observationsweredifferent.Theywere
slowerand,likethepollutionitself,hadtakenyearstoaccumulate.It
wasnotjustvegetationthatpeopleclaimedhadslowlychangedinthe
yearssinceindustryarrived.Oneresidentrecalledhow“youusedto
seetoadscrawlinguptheyard,”andotherswoulddescribehowalli-
gatorsandinsectshadstartedbeingsightedinplacestheyneverused
toventure.“Wedon’tevenseearobinnomore,”saidalocalpastor
whileheaddressedhiscongregation,“butifyougoonthatendtoward
Donaldsonvilleyouwillseetherobins,butthey’renotcominghere
becauseoftheenvironment.”Thechurchhadbecomeafocalpointof
environmentalactivism,andindustrialpollutionwasafrequenttalking
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point:“Assimpleasabird,”hecontinued—“abirdthatknowswhereto
goandheknowswherehecanliveat,soheknowshecan’tlivehere,
sohe’sgoingthatwaywherehecanlive.”Sittingthere,onthewooden
pewsofthesmallchurch,andlisteningtostoriesofbirdsdisappearing,
IwasremindedofRachelCarson’sbookSilent Spring,whichinspiredthe
environmentalmovement,presentingadystopianfuturedevoidofbird
song.AsCarsonprescientlywrote,“Onlywithinthemomentoftime
representedbythepresentcenturyhasonespecies—man—acquired
significantpowertoalterthenatureoftheworld.”58Inthetwenty-first
centuryinSt.James,throughtheslowobservationoflocalresidents,we
canseehowCarson’spredictionwas—insomeplacesatleast—coming
true.Asthepastorrhetoricallyasked,“If it’saffectingourtrees,our
animals,whatdoyouthinkit’sdoingtoyou?”
Fromwitnessingfoliageslowlydyingorchangingcolor,tobirdsand

frogsnolongerappearinginthelocalenvironment,tovegetationbearing
strangefruit,suchslowobservationbecomesimportantaccumulated
knowledgethatcanhelpmakesenseofpollution.Inthisracializedpost-
coloniallandscape,theunevendistributionofpollutiontodaycanberead
asanexpressionoflate-modern“necropolitics”59andcanbetracedtothe
plantationgeographiesofthepast.Withinthisnature-cultureassemblage
isthetoxicgeographyofracialcapitalism.60Assuch,CancerAlleyisa
toxictimescapewherelayersofstructuralviolenceandenvironmental
brutalityareslowlyrevealingthemselvestolocalinhabitants.
IntheintroductiontoherbookImperial Debris,AnnStolerpointedly

observesthatthedispossessionsassociatedwithviolentenvironments“do
notalwaystakeplaceinobviousandabruptactsofassaultandseizure,
butinmoredrawnout,lesseventful,identifiableways.”61Indeed,inthe
gardensofSt.Jamesandthestoriesoflocalresidents,theenvironmental
assaultswerecertainlydrawnoutandslow;ithadtakenyears,forexam-
ple,fortheleavestoappearlessgreen,orfortreestostopbearingfruit.
Yetforpeoplewholivehere,thesechangeswerehighly“identifiable”
andlacedwiththeeverydayeventsofslowobservation.Indeed,thisis
whereIpartcompanywithRobNixon’sdescriptionofslowviolence
asbeing—ashedescribes—“outofsight.”62Insteadofhighlightingthe
invisibilityofpollution,whichissooftenthefocalpointofmuchenvi-
ronmentalresearch,weshouldturnourattentiontohowit isbeing
witnessed,embodied,andsensed,63andperhapsmoreimportantly,to
whoseknowledgeclaimsarebeingignored.Inotherwords,whenwe
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thinkaboutslowviolenceanditspotentialinvisibilities,Isuggestwe
shouldinsteadbeaskingthequestion“Outofsighttowhom?”64Having
researchedarangeoftoxicgeographies,fromtheChernobylnuclear
exclusionzoneinUkraine65tothetoxicsqualorofrefugeecampsin
FranceandtheBalkans66andnow—here—inCancerAlley,itisclearto
methattheimpactsofpollutionareanythingbut“invisible”tothepeople
theyimpact.67RachelCarsonwrotehow“agrimspectrehascreptupon
usalmostunnoticed,”68referringtotheenvironmentaldestructionthat
technologyhaswrought.Whatslowobservationdoesisholdacandleto
thewordalmost.Forcommunitieswholivewithpollution,theuncanny
silencesofspringhavebeenobservableforyears.

Against Postponement

Subalterngroupsconfrontedbytheslowviolenceofpollutionproduce
alternativenarrativesaboutthedrawn-outrealitiesoflivinginatoxic
placebyslowlyobservingthechangingenvironment.Bysuggesting
this,Iwishtopushbackagainsttheideaof“postponement”thatruns
throughoutmuchenvironmentalthinking,whichriskshidingthetoxic
here and now:groupsforwhomexposureisnotafuturepossibilitybutan
already- happening- moment.RobNixonrightlydescribeshowhazardous
substancesproduce“deferredcasualties,”implyinga“pause”between
atoxiceventanditsmanifestconsequences.69Byfocusingontheslow
observationsofenvironmental justicecommunities,wecanseehow
thisperiodofdeferralisnotanemptyspacethatisdevoidofhuman
andmore-than-humanexperience.Rather,theslowviolenceofpollu-
tionisalivedreality:atoxictruththatgraduallyunfoldsandrefolds
infrontoffrontlinecommunities,intheirbodies,environments,and
sharednarratives.Spacesofslowviolencearepregnantwithsuchslow
observationsandgradualembodimentsthatcoalescetomaketoxicants
“sensible”forthosewholivewiththem.
Likeotherchaptersinthiseditedvolume,Iarguethatwemusttake

timeseriouslyifwearetounderstandwhatitisliketolivewithpollution.
Slowobservationoffersonewayofdoingthis,withthreeimportant
qualities.Firstly,slowobservationhighlightstheimportanceoflistening
tocommunitieswhoareactuallylivingalongsidepollution.Wemust
incorporatethespatiallyandtemporallysituatedknowledgesthatpeople
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whoinhabittoxicgeographiesembody,share,andlivewith.Onlythen
cantoxictimescapesbetrulyreckonedwith.Secondly,slowobserva-
tionismindfulofthelonganddeeptimeframesthatpermeatetoxic
places,thatstretchnotonlyfarintothepotentiallypollutedfuturebut
alsobackintothedistantreachesofhistory.Finally,slowobservation
encourages—orisinfactreliantupon—interdisciplinaryknowledge;
methodologically,ittakesfromethnographical,historical,biographical,
andgeographicalperspectivesonspace,time,andpollution.Insummary,
myanswertothequestionofhowtostudytoxicityandpollutionfrom
multipletimed,spaced,andembodiedperspectivesissimple:speak
topeoplewhoarealreadylivingwithpollution.Becomingattunedto
themultipletimescapesthatcommunitiesinhabitisvitalifweareto
understandouruneventoxicworld.Thischapteristhusaninvitation
tootherresearchersandstudentstopaycloserattentiontotime,and
seehowbeingattentivetoslowobservationmightreanimatetheirwork.
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CHAPTER 3

When Does Safe Mean Safe?
Negotiating the Disposal of Radioactive 
Waste between Months and Millennia
Iris Borowy

FROM 1946to1993,thirteencountriesusedoceandumpingasadisposal
methodforradioactivewaste.Duringthefirsttwodecadesofthisperiod,
theUnitedStatesandtheUnitedKingdomweretheonlyWesternnations
usingthismethodonabroaderscale.1Butin1967,acollaborativedump-
ingoperationwasorganizedbytheEuropeanNuclearEnergyAgency
(ENEA),asuborganizationoftheOrganisationforEconomicCooperation
andDevelopment(OECD),renamedtheNuclearEnergyAgency(NEA)
in1972.Withinthisframework,morecountriesadoptedtheprocedure
ofdischargingradioactivewastematerialintomarinewaters.Until1982,
eightparticipatingcountries(Belgium,theNetherlands,WestGermany,
Switzerland,Sweden,France,Italy,andGreatBritain)dumpedmaterial
withatotalactivityof37,000TBq2intotheAtlanticOceanattheouter
BayofBiscaytoadepthofapproximately4,000meters.3
Disposingofnuclearwastethroughoceandumpingisnoteworthyfor

severalreasons:itmarkstheonlyformofdisposal,sofar,thatwasgivenup
afterhaving,atonepoint,beenregardedasanacceptablepractice;itwas
theonlyonethatrelied,atleastpartially,onthedispersionanddilution
ratherthantheisolationofradioactivematerial;anditincludedastrong
elementofinternationalcollaboration.Abandoningoceandumpingcanbe
readasasuccessstoryofglobalgovernance.Internationaldiplomacyended
oceandumping,firstbyregulatingit(withthe1972LondonConventionon
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thePreventionofMarinePollutionbyDumpingWastesandOtherMatter
andwiththecreation,in1977,oftheOECDMultilateralConsultationand
SurveillanceMechanismforSeaDumpingofRadioactiveWaste),thenby
bringingaboutavoluntarymoratorium(in1983)and,eventually(in1993),
byabolishingit.4Therecanbelittledoubtthatinternationalplatformslike
internationalconventions,thenegotiationsthatprecededthem,andthe
cooperationconductedininternationalorganizationsonasteadybasis
wereallessentialforendingoceandumpingofnuclearwaste.
However,lesswellknown,itwasalsointernationalcooperationunder

theauspicesofaninternationalorganizationthatmadeoceandumping
standardpracticeforalmostthirtyyears.WhydidagroupofEuropean
countriesbeginaconcertedactionofmarinedumpinginthe1960s,ata
timewhenthepracticewasalreadycontroversialandonemajoratomic
power,theUnitedStates,hadalreadyabandonedit?Howdidtheyratio-
nalizenotonlythecostsandbenefits,financialandotherwise,butalso
apparentcontradictionsinreconcilingthecharacteristicsofmarineenvi-
ronmentswiththoseofnuclearmaterialtoconcludethatoceandumping
wasthebestavailablemethod?Thischapterexploresdecision-makingin
theinternationalarenaconcerninglong-termtoxicants,suchasradioactive
isotopes.Itanalyzesthechangingvisionsofradioactivetimeandmarine
spacethatledEuropeangovernmentstofirstembraceandthenabandon
oceandumpingandillustrateshowconcernsoverhere and nowversusan 
indefinite futuredefinedthecontroversyovernuclearoceandumping.
Theactualburdenofradioactivityontheoceansderivingfromwaste

disposalisdifficulttograsp.Fornonexperts(andpossiblynotonlyfor
them)itisdifficulttounderstandwhatitmeansfor37,000TBqofradio-
activitytobestoredincontainers4,000metersbelowsealevelfortensof
thousandsofyears.Onebecquerel(Bq)isdefinedastheactivityinvolvedin
thedecayofoneatomicnucleuspersecond,andoneterabecquerel(Tbq)
equals1,000,000,000,000Bq.Anestimated370,000to630,000Tbqwere
dischargedinFukushima,asopposedtoapproximately5.2millionTbq
inChernobyl.5Onlylow-levelradioactivewastehaseverbeendisposed
ofinoceans—thatis,materialusedintheproductionofnuclearenergy
orweaponsratherthanspentfuels.Thematerialdumpedintotheoceans
between1946and1993contributedlessradioactivitytotheoceansbyfar
thanvolcaniceruptionsorfalloutfromatmosphericnuclearweaponstests
oraccidentsatChernobyl,Sellafield,orothers,which,inturn,isonlya
fractionoftheradioactivitythatexistsnaturallyintheworld’soceans.6
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Yet,whilethemeasurablelevelofradioactivityatanyonetimeseems
topushradioactivewasteofftheradarofsafetyconcerns,itstemporal
dimensionplacesitsquarelyinthemiddleofthetimescapesinwhich
safetyhasbeendiscussed,conceptualized,andnegotiated.7Plutonium,
releasedmainlyinnucleardisastersbutalsocontainedinsomewaste,
hasahalf-lifeof24,000years.Uranium-233anduranium-235,usedin
nuclearweaponsandasfuelsinsomenuclearreactors,havehalf-lives
of160and7.04billionyears,respectively.8Thislong-termrangestands
instarkcontrasttotheshortperiodforwhichsuchfuelsandweapons
areused.AsAchimBrunnengräberandChristophGörgpointout,the
fortythousandgenerationsofpeoplelivingduringthenextonemillion
yearswillsharetheglobewithnuclearwastecreatedbybarelythree
generationswhohaveemployednuclearenergyformilitaryandcivil
uses.9Thefactthatevenamongthosethreegenerationsithasalways
beenasmallminorityofpeoplewhoenjoyedthebenefitsofnuclearen-
ergymakesthismismatchoftimedimensionsevenmorepreposterous.
Byremainingontheoceanfloorquasi-indefinitely,todissolveintothe
marinelivingandnonlivingenvironmentsinunknownways,nuclear
wasteformstheperfectexampleofwhatMay-BrithOhmanNielsen,in
thisvolume,referstoascrossingspeciesandgenerations.
Thisincongruityispartlyafunctionofpoliticalandeconomiccalcu-

lations.Partly,itreflectsthedegreetowhichhumansensesandminds
arenotadaptedtogeologicalscalesoftimeandspace.Likeotheran-
imals,humansaregoodatrecognizingrisksandopportunitiesthat
haveinthepastbeenimportantintheireffortsatspeciessurvival.10An
acuteawarenessofrisksmanygenerationsaway,thousandsofmeters
underseawater,orfarawayinthefuturehassofarnotbeenamong
theusefulhumancompetences.Humanunderstandingofdangeris
incommensuratewithabstractprobabilitiesandveryhighnumbers,
whichcanbecalculatedbutnotimagined.Finally,asMichaelPeterson
discussesinhischapter,takingresponsibilityforeffectsinfinitelyfar
inthefutureisvirtuallyimpossible.Thediscrepancydemonstratesa
failureofapplyingjurisdiction—thatis,thehumansystemcreatedto
negotiatecontradictoryclaimsofresponsibilityandaccountability—to
thisquestion.Potentialpollutionthousandsofyearsfromnowwould
notharmpeopleoftoday,whilepeoplelivingtodaylackjurisdictionto
representpeoplewhowillbebornthousandsofyearsinthefuture.11
ThedelegatesofEuropeangovernmentsandinternationalinstitutions
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discussingwhetherornottodumpradioactivematerialintotheAtlantic
Oceaninthelate1960sactedaccordinglybyconsideringfactorswithin
theirforeseeabletimescaleandvirtuallyignoringthoseinthefarfuture.
Allwerewillingtooverlookthepossiblelong-termrepercussionsofa
policyaslongasitpromisedtofulfilltheirimmediateeconomicneeds.
Untiltoday,thesearchforafinaldisposalsitehasbeenpoliticallycon-
troversial,technicallyunsolved,andunsuccessful.12Giventheincom-
mensuratenatureofhumanandgeologicaltimescales,whichplacesthe
periodofriskofnuclearwastefarbeyondhumancontrol,theultimate
disposalofnuclearwastemaywellbeunsolvableinthesenseofthere
beingafinalarrangement.13Instead,theonlyoptionmaybetofindsome
formofsociotechnicalmanagement.Forsometime,seadumpingwas
onesuchform.

Nuclear Waste and the International Arena: 
The Emerging Context of the 1950s

Historically,usingwaterasasinkforgarbagewasbothfrequentand
widespread.14Dumpinggarbageintotheharborwasanacceptedpractice
inmanycoastalcities,suchasNewYork,anditextendedtomilitary
wasteasoftheendofWorldWarI.Indiscriminately,British,Russian,
French,andUSforcesdumpedunusedexplosivesandammunitionin
theBalticSea,theNorthSea,ortheAtlantic.15Insimplecontinuationof
thismethod,USauthoritiesdumpedradioactivewasteintotheseafor
thefirsttimein1946,thesameyearUSauthoritiescreatedtheAtomic
EnergyCommission(AEC),theagencyformallyinchargeoforganizing
USatomicenergyconcerns.TheBritishgovernmentcreatedananalo-
gousagency,theAtomicEnergyResearchEstablishment,alsoin1946,
andbegandumpingatomicwasteinApril1949.After1954,themain
authorityinchargeofradioactivewastedisposalinGreatBritainwas
theAtomicEnergyAuthority(AEA).16Althoughtheamountofwaste
wasinitiallysmall,giventhesizableBritishmilitaryandcivilatomic
programandthescarcityofuninhabitedland,thequantitiesofemerging
wastesoonseemedtoolargefordisposalonland.By1953,Britainhad
dumped2,027tonsofradioactivewasteintotheocean.17
Thepracticeofoceandumpingcamewithoutlong-termplanning.In

theUnitedStates,theAEChadnocommission-widepolicyonwaste,nor
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anofficetooverseewastemanagement.AECofficialshadlargelyleftthe
managementofradioactivewasteuptotheircontractors,andcontractors
leftittotheirdivisions.18Inhindsight,thecarelessnessofwastemanage-
mentwasimpressiveandubiquitous.Inthe1940s,scientistsinboththe
USandtheSoviet“Plutopias”routinelypouredlow-andmedium-level
wasteintonearbyrivers.19Thisattitudewasinlinewiththetreatment
oftoxicwasteingeneral.Atthetime,itwasperfectlylegaland,indeed,
normalforindustrialplants(aswellasforhouseholds)todisposeoftoxic
materialinunregulateddumpsanywhere,anditwasonlyinthe1970s,
inthewakeofscandalsbornofcitizensdemandinganswersintheface
ofclustersofillnesses,thatnationalauthoritiesandinternationalorgani-
zationsbegantakingstockofhazardouswasteinanysystematicform.20
Inprinciple,dumpingnuclearwasteinwaterbodiescouldfavorone

oftwokindsoflocation,eachservingadifferentconceptandstrategy.
Oneinvolvedareaswithverydeepwaterandlittleor,ideally,nowater
currents,tomaximizetheisolationofthewaste-filledcontainers.The
alternativewasaregionwithfast-movingwaterinordertomaximizethe
dilutionofthewastematerialwithinalargepartofthesea.Ineithercase,
idealplacesweredifficulttofind,andskepticismremainedevenamong
scientists.Perspectivesdepended,amongotherthings,ondisciplines.
Whilehealthphysicists focusedonwhetherradioactivitywaslikely
toharmhumans,oceanographerswereinterestedintheentireocean
ecologywithinandbeyondthereachofhumans.Gradually,viewsinthe
US,whereoceanographersgainedanimportantvoiceinthedebate,and
theUK,wherehealthphysicistsmaintainedaleadingrole,diverged.21
Inherentinthesedifferencesweredifferenttimedimensionsandwith
themdifferenttimescapes:whileBritishhealthphysicistswereconcerned
abouthealtheffectsinpeoplelivingatthetime,USoceanographersin-
cludedthepotentialdangerthatradioactiveisotopes,whilethinlydiluted
today,mightovertimebecomeconcentratedinmineralsoralgae.22One
groupwasmoreconcernedaboutthenow,theotheraboutthefuture.
InthecontextoftheColdWarandtheexplosivegrowthofpostwar

Europeaneconomies,Europeansocietiesincreasinglyregardednuclear
energyasapoliticalandeconomicnecessity.Institutionalizedcollabo-
rationseemedessentialbothtonavigatethedangersofnuclearwarfare
andtofeedthevoraciousenergyneedsofindustriesandhouseholdsin
theGlobalNorth.23Collectively,thesegoalsgaverisetoseveralinter-
nationalorganizations.TheearliestbodywastheUnitedNationsAEC,
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createdin1946byseveralWesterncountrieswiththegoaloflimiting
theproliferationofnuclearweapons.Itendeditsworkaftertheexplo-
sionoftheSovietatomicbombin1949andwasformallydisbandedin
1952.24Oneyearlater,USpresidentDwightD.Eisenhower’sAtomsfor
PeacespeechcalledforanInternationalAtomicEnergyAgency(IAEA).
Theagency’sexplicitaimwastoprovideacollaborativeplatformforall
nuclearpowers,includingtheSovietUnion.Afterprolongedandcom-
plicatednegotiations,theagencycameintobeingin1957.Althoughitdid
integratecountriesfrombothsidesoftheIronCurtain,itdidnotcreate
theexpecteddynamicofgoodwillandendedupbeingaplaceoffriction
asmuchasofcooperation.25Almostsimultaneously,twootherorgani-
zationsinchargeofnuclearenergyemerged,bothcenteredonEurope:
Euratom,affiliatedtothefledglingEuropeanEconomicCommunity,and
theENEA,asubcommissionoftheOrganizationforEuropeanEconomic
Cooperation(OEEC,whichwouldbecometheOECDin1961).26

AsapartoftheOEEC,theENEAwaspredominantlyaneconomic
body.Itsmainconcernwaspossibleenergyshortfallsholdingback
economicgrowthinEurope,anditsexpresspurposewasto“furtherthe
developmentoftheproductionandusesofnuclearenergy.”27In1975,it
wouldaddresswastebyestablishingaRadioactiveWasteManagement
Committee,butinthe1960s,itsfocuswasontheproductionof,rather
thanthewastegeneratedby,nuclearenergy.Mostofthisagency’sefforts
addressedthecreationofaEuropeancompanyforchemicalprocessing
ofirradiatedfuels,aninternationalboilingheavy-waterresearchreactor
inNorway,andahigh-temperaturegas-cooledreactorintheUK.28In
contrasttotheIAEA,membershipwaslimitedtoWesternindustrialized
countries,excludingtheSovietUnion.29
Internationalconferencesformedanotherplatformwhereradioactive

wastebecameaninternationaldebate.In1958,thesecondinternational
conferenceonatomicenergy,attendedby6,300delegatesfromsixty-
ninecountriesandspecializedUNagenciesanddrawingover100,000
visitors,turnedtheissueintoacomponentoftheColdWar.30Soviet
delegatescondemnedWesterncountriesforcontaminatingtheoceans
bydumpingradioactivewaste,therebypoisoningtheenvironmentof
thattime.Inretrospect,thehypocrisyisremarkable.Areportissuedby
forty-sixRussianscientistsin1992revealedthatsinceWorldWarIIthe
SovietUnionhaddumped2.5millioncuriesofradioactivewasteinto
theoceans,includingentirereactors,amountingto“twicethecombined
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totalradioactivewastedumpedbytwelveothernuclearnationsduring
theentirenuclearera.”31Byanotherestimate,itwas“tentimesgreater
thantheamounttheChernobylaccidentandRussiannucleartesting
togetherdepositedintheArctic.”32Buttheseactivitieswereunknown
atthetime, leavingWesterngovernmentswithlittledefenseagainst
politicallypainfulattacks.
TheUSandUKpositioninfavorofnuclearoceandumpingwas

furtherweakenedbythefactthatthepracticewasbeingcriticizedby
internationaloceanographers.33In1959,anIAEAorganizedconference
onwastedisposal,cosponsoredbyUNESCO,highlighteddifferences
betweenthevariouscampsthatharboreddifferenttoxictimescapes:
American,Italian,andFrenchoceanographersandSovietdelegateson
theonehand,whoarguedfortheneedformoreresearch,andrepresen-
tativesoftheAmerican,British,andFrenchatomicsectors,whoargued
thattherewassufficientknowledgetodeterminethatdumpinglow-level
wasteintotheseawassafeandjustifiable.34Thisdisagreementfound
expressioninacompromisestipulationinthe1958Conventiononthe
HighSeas,agreedattheUN-sponsoredConferenceontheLawofthe
Sea,statingthateverystateshould“takemeasurestopreventpollution
oftheseasfromthedumpingofradio-activewaste,takingintoaccount
anystandardsandregulationswhichmaybeformulatedbythecompetent
internationalorganizations.”35Implicitly,thetwofactionsoperatedon
differenttimescales:oneconsideringtheexpectedimmediate(health)
effectsoftheradioactivewaste,anotherimaginingpossiblelong-termim-
plications,includingthepossibilityofconcentrationsupthefoodchain.
Atthetime,thiscontroversywasnotpartofalargeantinuclearmove-

ment.Suchamassmovementwouldonlyemergesomeyearslater,with
the1971protestsagainsttheFessenheimreactorintheRhinelandusually
seenasawatershedevent.36However,therewasalreadysufficientpublic
skepticismandrepeatedpushbacktohaveaneffect.Thequestiontended
tobeframedintermsofoceanconservationand,often,oppositionwas
local,mountedbypeoplewhofeltpersonallyaffected.Forexample,
whentheFrenchCommissariatdel’ÉnergieAtomique(CEA)planneda
dumpingoperationintheMediterraneanin1960,numerousmayorsand
citycouncilsofportcitiesprotested.Theirvocalandwidelypublicized
campaigndrewthesupportofPrinceRainierofMonacoandwell-known
oceanographerJacquesCousteau,andcausedtheCEAtosuspendits
plansindefinitely.37Ironically,thelimitedtimescapefocusedonimmediate
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negativerepercussionscombinedwiththevirtuallytimelessprincipleof
conservation.IntheUS,publicoppositiontooceandisposalwasalsoa
majorfactorincausingtheAECtoimposeamoratoriumin1960onthe
issuanceofnewlicensesfordumping,inadditiontofinancialconsider-
ationssincedisposalonlandwascheaper.38After1962,USocean-dumping
disposalsdroppedtoatrickleandendedcompletelyin1970.39
ThisleftBritainasthe—seemingly—onlycountryusingthismethod.

Thispositionnotonlythreatenedtosinglethecountryoutforcriticism
ofthispolicy;theBritishgovernmentalsofearedthatIAEAactivitiesand
theSovietcampaignmightleadtoabanonseadisposal.40However,the
Britishwerenotaloneinfacingaproblemwithatomicwastedisposal.
France,inparticular,hadbeeninvestingheavilyinthedevelopmentof
itsnuclearprogramandwasaccumulatinggrowingamountsofnuclear
waste.Seadumpingappearedapossibleoptioneventhoughtheimper-
fectionofthemethodwasundeniablewhenradioactivewasteofBritish
originrepeatedlysurfacedinFrenchwaters.41ThesamewastrueforBel-
gium,whichbeganexportingitsnuclearwastetotheUKforintegration
intoBritishdumpingexpeditions.42Butnocountryusingnuclearenergy
couldreallyremainuninterestedinpotentiallypromisingmethodsof
disposingoftheresultingwastematerial.Thus,forseveralEuropean
governments,seadumpingpromisedasolutiontothelong-termproblem
ofwhattodowithnuclearwasteandtheshort-termproblemofhowto
mitigateinternationalcriticism.

Going International: Operation Experimental Disposal 
of Radioactive Waste into the Atlantic— the 1960s

Ironically,itwasacountrywithlittlerealinterestinseadumpingthat
provokedtheinternationalizationofthepractice.InJuly1964,theWest
GermandelegationtotheENEAexplainedthatitsgovernmenthadde-
cidedtoconductanexperimentaldumpingoflow-activitywastefrom
theKarlsruhenuclearresearchcenterata2,000-meter-deepsiteinthe
Atlantic.Atthetime,WestGermanauthoritieshadactuallyalready
decidedtousesaltformationsonlandasdisposalsitesforradioactive
wasteandwereactivelylookingforsuitablesitesinLowerSaxony.43
However,theywereinterestedinconductingacomparisonwiththe
safetyandcostsinvolvedinalternativemethodsasawaytojustifythis
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choice.Tomakethemostoftheproject,WestGermanyofferedtoshare
theinformationand/ortoshapeitintoacooperativeeventwithother
interestedcountries.TheBritishandNorwegiandelegatesimmediately
expressedtheirinterestincooperation.44
Subsequently,thesequestionsofthesafetyandcostefficiencyofocean

dumpingversuslanddisposalwerealsodiscussedattheENEAHealth
andSafetySub-Committee,whichdevotedarestrictedmeetinginlate
1963totwostudiesdealing,respectively,withoceanographicandbiological
conditionsintheNorthSeaandwithproblemsregardingradioactive
contaminationofseawaterandmarineproducts.45

InJanuary1965,WestGermanparticipantsturnedtheirvagueideainto
atangibleproposal,whichhighlightedpracticalandfinancialconsider-
ationsinadditiontoscientificknowledge.SincemanyENEAmember
statessuffered“unfavorabledemographicalandgeographicalconditions
forwastedisposalintotheground”andsafetyrequirementswerecostly,
ajointoperationcouldhelpthemunburdenthemselves.Anyriskcould
“safelybeexcludedbyconfiningtheoperationtolow-levelwasteandby
selectingasuitableandgenerallyacceptedareaforthedischarge.”46From
aBritishpointofview,thisinitiativeseemedlikeagodsend.Notonlydid
internationalcooperationseemtooffersomeprotectionagainstafeared
ban,buttheproposalalsogenerallyallowedtheBritishtospreadtheonus
ofacontroversialpracticeamongmoreactors.AstheBritishdelegate
attheENEAcommentedin1965,“Hitherto,theU.K.(andprominent
U.K.representatives)havebeenliabletobepilloriedinternationallyfor
apracticecondemnedbymany,largelyasaresultofRussianinitiatives.
Therefore,anyinternationaloperations,andparticularlyoneinitiated
byanothercountry,deservesU.K.encouragement.”47
Thesuggestionwasparticularlyvaluableinthatithadcomefroma

leadingEuratomcountry,itgavetheBritishaleadingposition,andit
allowedthemtoactupontheir“interestthatEuropeancountriesshould
developtherightideas.”48Delighted,theBritishdelegateattheENEA
HealthandSafetyCommitteesuggestedinJunethatthestudybeex-
tendedbeyondlow-levelwastes.49
Bythattime,thenumberofcountries interestedinparticipating

hadgrown to include theNetherlands, Italy,Austria, Japan,Den-
mark,andFrance.Thechancesthatthesecountrieswoulddevelopthe
“rightideas”—thatis,thosethatwouldlegitimizetheongoingBritish
policy—werelookinggood.Theproposalwaspositivelyreceived,and
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itgainedmomentumwhentheGermanstooktheinitiativeinlocating
asuitableplaceforthedisposal,ideallyfarenoughawayfromlandto
offerdeepwaterandgeographicalisolationbutcloseenoughtobeeas-
ilyaccessiblewithoutgreatcost.Itwouldalsoneedtohavefeworno
deep-seacurrentsandnounderwatercables.50Thesuggestedplacewas
asquare50kilometerswideintheAtlantic,450kilometerswestofCape
FinisterreinnorthwesternSpain.51
Thisinitiativebeganalengthyprocessofnegotiatingdifferentcon-

structionsofwhatconstitutedtoxicrisk,safety,oranacceptabledegree
inbetween.Theproblemwasthatdifferentgovernmentshaddifferent
expectations,bothintermsofwhatthepracticeshouldachieveand
inwhattimespansitshoulddoso.TheBritishgovernmentwanteda
smoothprocess,withonlyatokenresearchelement,sothatasmany
countriesaspossiblewouldparticipatesoon,thusjustifyingtheprior
Britishpracticeandmakingpossible itscontinuation.TheGerman
government,bycontrast,aimedataprocessthatlookedseriousand
thorough,satisfyingitsneedtodemonstratethatitwasaddressingthe
issueofnuclearwastedisposalscientificallyandresponsibly.Aslow
operationorthenegativeoutcomeoftestsregardingthechosensitewas
noproblemorevenpositivefromaGermanperspectivebutabsolutely
counterproductivefromaBritishpointofview.Mostothergovernments,
atthisstage,weresomewhereinbetween,interestedinapossiblesolu-
tiontothewastedisposalproblem,butwithfewerstakesinthemethod
thantheBritish.52
Frictionwasinevitable.DuringameetingofdelegatesfromtheENEA,

WestGermanauthorities,andtheBritishAEAinAugust1965,theBrit-
ishwereirritatedbywhattheyconsidered“excessivepreoccupation
withscientificinvestigationsofonlyindirectrelevancetoradioactive
wastedisposal.”Suchanapproach,theyfeared,mightjeopardizethe
internationaldumpingoperationand,thereby,“theachievementofthe
politicalobjectiveofanenhancedrespectabilityforseadumpingasa
practice.”53ThezealwithwhichtheGermanstooktheoften-invoked
needforscientificresearchseriouslyriskedturningtheinternational
operationfromoneconfirmingthesoundnessofBritishpoliciestoone
appearingtoexposeBritishirresponsibility.
However,theGermans’approachwasstrategicmorethanitwassin-

cere,reactingtodisagreementsbetweendisciplinesintheirowncountry.
AstheGermanrepresentativeattheENEASub-CommitteeonHealthand
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Safetyadmitted,theirproblemwasthat“thosewithwastetodisposeof
sometimesfounditdifficulttoconvincetheircolleaguesoutsideatomic
energythatseadumpingwasrespectableandsafe.”Sincetheoceanog-
raphersandmarinebiologistswere“inthevanguardofthedoubters,”
theGermansideadoptedthestrategyofneutralizingtheirarguments.54
ThisapproachwassharedbytheFrench,whowereinasimilarsituation.
However,boththeGermanandtheFrenchdelegatesprofessedtoperson-
allybelieveinthesafetyofthepracticeandtoregardtheinvestigationas
apublicrelationsstunt.TheirrationaledifferedfromthatoftheBritish,
whosedelegatesfeltthat“theirpublichadshownvirtuallynointerest
inoperationssofar,”thoughbothsidesagreedthat“thepublicmustbe
reassured.”55ButintheBritishcase,mostcriticismcamefromoutside
ofthecountry,sothatinternationalcooperationwas,initself,awayto
counterit,withouttheneedforin-depthscientificstudies.Thus,while
allparticipantshadreasontolookforinternationalcooperation,their
reasonsdiffered,andtheBritishsidefeltsomewhatpiquedthattheir
superiorexperienceinthefieldwasacknowledgedbutdidnotresult
inanunquestionedacceptanceofBritishleadershipintheoperation.56
Thecountriesalsodifferedwhenitcametothechoiceofscientific

method:whiletheBritishembracedaconceptofslowdispersaland
dilution,theGermansfavoredlong-termisolationandweretherefore
lookingforanareawherethewaterwasvery,ideallycompletely,still.
BothwereproblematicpositionssincetheoceanographersintheENEA
committee“agreedthatrelativelynothingwasknownaboutthepossible
mixingratesandcurrentdirectionandvelocityinthispartoftheAtlan-
tic”andthatitwasdoubtfulwhetheraprecisepronouncementonthis
topicwasevenpossible.Demonstratingthecontradictorytimescapesat
play,thislackoflong-termunderstandingwasframedasajustification
fordilutionasashort-termsolution:“Themeetinggenerallyaccepted
thattherewillalwaysbesomemixingofwaterwhereverwastewas
dumpedandthat,inanycase,noonecouldforeseetheconditionsfar
enoughaheadtobeofsignificanceinrelationto,forexample,plutonium
(half-life24,000years).Itwasbetterthatcontainersshouldmaintain
theirintegrityforafewyearstotakeadvantageofdecayfactorsinthe
shorter-livedmaterialsandthenforreleaseanddispersaltooccur.”57

Althoughitwasnotenvisagedtoincludeplutonium,thisreference
tothelonghalf-lifeofsomeradioactivematerialandtheinabilityto
controltheseperiodsbetrayedthedisconnectintimedimensionsin
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whichthehazardemanatingfromnuclearwastes,ontheonehand,and
themanagementstrategiesofthesewastes,ontheother,operated.The
calculationwasthatthewastecontainerswouldlastatleasttenyears,
thetimeitwouldtakeformaterialtobetransportedviawatermovement
fromtheseafloortotheoceansurfacewouldbeanothertenyears,and
bythentheprocessofradioactivedecayandthehalf-lifeofthematerial
wouldhavesubstantiallyreducedradioactivity.58However,thistime
framedependedondecontextualization—whatwasleftoutofthepicture
wasthatradioactivitycouldaccumulateinoceanfaunawhenmoving
upthefoodchain.Thiscompressingoftimeandspaceconsiderations
wasnotcoincidental.BylateJanuary1966,German,Dutch,andFrench
oceanographersadmittedthattheongoingscientificinvestigationbythe
GermanMeteor,ostensiblydesignedtoprovidecrucialinformationfor
thedumpingoperation,was,infact,nolongerconsideredconnected.
Whilereservingtherightnottoauthorizeadditionaldumpingslater,the
headoftheHealthandSecurityCommittee,aswellastheinternational
oceanographerspresent,agreedthatthe“wastewouldbedumpedin
suchsmallquantitiesthatnodangerwouldarisefortheseaaroundthe
areaseveniftheareaofinvestigationshouldnotprovefavorablefor
suchdumping.”59Accordingly,thenextmeetingofspecialistsinFebru-
ary1966dealtwiththetechnicaldetailsofcontainers.Intheprocess,
theFrenchapparentlybecameenthusiasticsupportersoftheoperation,
whichmayhavebeeninfluencedbythefactthat,whileothercountries
hadrelativelysmallquantitiesofwastetodisposeof,theFrenchhad
accumulatedabouttwentyshiploads.60
InLondon,delegatesoftheAEA,theForeignOffice,andtheMinistry

ofTechnology,meetinginMarch1966,welcomedthischangeofattitude
bytheFrenchbutwerenowfacedwiththedilemmathattheywished
toobtainwhattheyconsideredarightfulpositionofleadershipwithout
jeopardizingthebenefitsofinternationalization:“TheUnitedKingdom
hadformanyyearsbeendumpingradioactivewasteintotheseaand
hadthusaccumulatedanunequalledexpertiseinthisfield.Seadisposal
was,however,amethodwhichhadreceivedmuchcriticisminthepast,
anditwouldthereforebeintheU.K.interesttoensurethesuccessofthe
internationalventure,whichwouldestablishthevalidityofseadisposal
andvindicateU.K.techniques.ItwastheA.E.A.view,therefore,thatthe
U.K.shouldcontrolthewholeoperation.”61However,thiscontrolshould
notappeartoodirect,lesttheoperationloseitsostensiblyinternational
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character,whichwasnecessaryinordertofulfillBritishneeds,ordrive
upthecosttheBritishsidewouldbeexpectedtoassume.62
Butthisinternationalcharacterwasfragileandcollaborationlimited.

ByMarch1966,themembercountriesoftheENEAcouldbegroupedinto
threecategories.One,Britain,France,Germany,Belgium,Norway,and
theNetherlandswerewillingtoparticipateinacollaborativeoperation
ofdumpingradioactivewasteintotheAtlantic,providedthepractical
arrangementswereapprovedbytheirrelevantnationalauthorities.
Amongthese,FranceandtheUKcouldeachfillseveralshiploadsbut
eitherpreferredtojoinothersinmixedshiploadsinordertodiffuse
domesticprotests(France)orwerewillingtoadapttotheconvenience
ofotherparticipatingcountries(UK).Two,SwedenandItalyfollowed
thestudywithinterest,didnotwishtocontributethistime,butmight
inafutureiteration.Andthree,PortugalandSpaindeclinedparticipa-
tionandfollowedthestudywithacute,potentiallycriticalinterest.Each
participatingcountrywassupposedtoberesponsibleforthecollection,
packaginginapprovedcontainers,storage,inspection,andtransporta-
tionofitsmaterial.63Butthesesimilarresponsibilitiesobscuretheex-
tenttowhichdifferentcountrieshaddifferentplans,pursuingdifferent
purposes.France,clearlyunderpressuretophysicallymakesubstantial
amountsofmaterialdisappear,proposedtocontributebyfarthemost,
with27,000drumsamountingto5,150curies.Bycontrast,Germany,
theinitiatoroftheoperation,proposedtocontributeonly500to1,500
drumswithaminusculeactivityof10to20curies.Clearly,forGermany
thiswasnotaboutthephysicaldisposalofwaste(seetable4.1).

Table 4.1. Disposal Plans May 1966 from the Steering Committee for Nuclear Energy64

Country Volume (number 
of drums)

Approx. Activity 
in curies

Belgium 500– 600 400– 500

France
(+ possibly additional material)

27,000
(36,000)

5,150
(200)

Germany 500– 1,500 10– 20

The Netherlands 500 200

Norway 450 50

Sweden 1,500 10– 50

United Kingdom 3,000 100– 2,000
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Butregardlessoftheamountsofmaterialinvolved,forallitwasatest
ofpolicyoptions,astheyagreedthatallshouldpay“specialattentionto
localandnationalpublicrelationsinaccordancewiththepublicrelations
policydevelopedtogoverntheconductofoperations.”65

Doubts and Negotiations: 1966

TheentireoperationwasthrownintojeopardywhenthePortuguese
voicedseriousreservations.InApril1966,thePortuguesedelegateatthe
ENEACommitteeontheExperimentalDisposalofRadioactiveWaste
intotheAtlanticOceanexplainedthat,thoughhewaspersonallysatisfied
withtheexistinghazardassessment,heneededtotakeintoaccount“that
powerfulnon-nuclearinterestsinPortugalwereemotionallyinvolved.”66
Hisskepticismincreasedwhentheship,whichtheGermanshadsentout
tostudytheprospectivedumpingarea,returnednotwiththefindingof
stillwaterontheseabedbutwithsignsof“possiblydangerousmovements
ofwaterandlivingorganisms,”which,theyfelt,calledforfurtherinvesti-
gations.TheBritishsidedisagreedandsuggestedthattheGermanview
was“supportedbyoceanographerswhoseekanopportunityforadditional
finances.”67Thisaccusationwasdisingenuous;aBritishexpertconfirmed
that“therewerenoentirelyreliableoceanographicchartsfortheareabut
suchinformationaswasavailableindicatedpossibilitiesofup-wellingin
areastotheeastandsouth.”68Apparently,bothsideslargelyagreedonthe
physicalfinding,buttheconclusionsdiffered:whiletheBritishargued
thatthesitewasacceptablebecauseitappearedneitherbetternorworse
thanothers,theGermansideconsideredthefindingsreasonenough
tocallforfurtherstudies.Theirviewsseemedtohaveanimpactonthe
PortugueseandDutchattitudes,whichalarmedtheBritish.Ifthissitewas
rejected,theoperationmightbedelayedbyoneortwoyears,bywhich
timetheGermansmightnotagreetolaunchanothersurvey,whilethe
French,thelargestpartners,mighthavefoundanalternativeandhave
optedoutofthisoperationaltogether.69Thisconcernfurthernarrowed
thetimescapeinwhichcrucialdecisionshadtobemade.
FullresultsoftheMeteorinvestigationwereexpectedbytheendof

1966,andtheobviousquestionwaswhetherpreparationsforthejoint
dumpingoperationshouldbecontinued,eventhoughthescientificbasis
onwhichitsupposedlyreliedwasindoubt,orwhethertheyshouldbe
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halted,despitetheworkalreadyinvested(andtheclearsignsthatsome
countriesregardedtheinvestigationasasmokescreenanyway).The
Portuguesedelegateoptedforthelatterandwentonrecordaswishing
“tomakehisagreementtotheproposedprogramconditionalonthe
finalevaluationofthe‘Meteor’resultsprovingsatisfactory.”70Buthewas
alone.TheENEASteeringCommitteefortheExperimentalDisposalof
RadioactiveWasteintotheAtlanticOceanasawholedecidedtogoahead
withtheprojectandcreatedanExecutiveGroup,consistingofdelegates
oftheactivelyparticipatingcountries,forthe“detailedplanning”ofthe
dumpingoperation.Carefulcontroloverpublicimageremainedatthe
centerofconsiderations.Thus,theFrenchdelegatecounseledagainstin-
formingthepublicatthisstage.Instead,hesuggestedmaking“acarefully
preparedannouncementjustbeforeadumpingoperationtookplace.”71

However,theExecutiveGroupsoonrealizedthatitwouldclearly
bedifficulttokeepanoperationsecretwhenitinevitablyinvolvedthe
cooperationofoutsidegroups,notablyshippingagencies.Thus,prepa-
rationsincreasedtheriskofalertingthepublic,causing“rumours”or
“unnecessaryanxiety.”72Therewasnoquestionofembracingbroad,
transparentinformationdisclosure.Instead,inkeepingwiththesecrecy,
whichwouldfeedthedistrustoftheantinuclearmovementyearslater,
theOECDSecretariatpreparedapressstatement,tobeusedonlyin
theeventofinquiriesbeingmade,whichhighlightedthesafetyand
theexperimentalcharacteroftheproject.73Belyingtheirallegedlack
ofconcernregardingpublicopinion,anAEAofficerinLondonurged
thatthewords“dumpingoperation”bedroppedfromthetext,whilea
colleaguearguedthatitwasimportanttodownplaytheresearchcompo-
nent,lestreaderswonderedwhyitwasonlythenthatstudiesregardinga
safedisposalmethodwereundertakenwhiletheBritishhadbeenusing
thismethodformanyyears.74TheENEAlargelyacceptedtheBritish
suggestionsanddistributedthetexttothepublicrelationsdepartments
oftheparticipatinggovernments.75
Forthetimebeing,Britishhopeswerevindicated:itcouldinterna-

tionalizeitspolicieswithoutbearingtheexpenses.TheENEASteering
Committeeagreedthatlocalcostsweretobebornebytherespective
governments,whileallothercostsshouldbeallocatedaccordingtothe
tonnageofcontributions.ByJanuary1967,NorwayandSwedenhad
droppedoutoftheproject,leavingBelgium,France,Germany,theNeth-
erlands,andtheUK,who,collectively,plannedtodumpapproximately
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11,000tonsofpackagedsolidwastewithanactivityof8,000curiesbeta/
gammaandof300curiesalpha.Itwastheseeminglyprofanequestionof
insurancethatrevealedthecontradictionbetweentheimageofnormalcy
andcontrol,ontheonehand,andthediffusepotentialofunknown
consequencesfarinthefuture,ontheother.Allparticipatingpartners
tookoutaninsurancecoveringpossibledamagetothirdpartiesduring
loading,transport,anddumping.However,thegroupfoundthatit“was
notpossibletoobtainacceptableinsuranceconditionsfordamageswhich
mightbecausedbytheradioactivewasteafterdumping.Inviewofthis,
thecentershaveagreedtoassumethisveryhypotheticalriskthemselves.”
Themismatchbetweentheirown,carefullycraftedassessmentof“very
hypotheticalrisks”andthosebasedonunscientificbutbrutallycautious
liabilitywasneverdebated.76

AwaitingthefinalresultsoftheMeteorinvestigationinthespringof
1967,theAEAandENEAorganizedaseriesofmeetingsdesignedtomake
surethatitsfindingswouldnotderailthedumpingoperation.Inassoci-
ationwiththeENEASecretariat,anAEAofficialmetinformallywiththe
GermanhydrographersandFrenchmarinebiologiststomakesurethat
theirmannerofpresentingthedatawould“notinadvertentlyembarrass
theoperationortheUKoperations.”77Althoughthesourcesdonotreveal
detailsoftheseefforts,theyappeartohavebeensuccessful.InMarch1967,
H.J.DunsterexplainedthattheauthorsoftheGermanstudy,aswellas
thedirectoroftheCentredeRecherchesetd’ÉtudesOcéanographiques,
VsevolodRomanovsky,couldbepersuadedtoprovidehelpfultexts:

AlthoughthecontributionsfromKautskyandFeldtboth
neededsubstantialediting,therewasstrongevidencethat
theirapproachtotheproblemhadimprovedconsiderably
sincethepreviousdiscussionsinParis.Kautskystillhas
somereservationsaboutthewisdomofseadisposalbut
hasbeenquitepreparedtowriteapapershowingthatthis
operationiscompletelysafefromthehydrographicpointof
view.Themosteffectivecontributionwillalmostcertainly
bethatfromRomanovsky,whohaspreparedadetailedand
extremelyforcefuldescriptionofthegeneralhydrography
oftheIberianBasin.Thisshouldgoalongwaytowards
convincingthePortuguesethattheirinterestshavebeen
thoroughlylookedafter.78
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Inreality,thescientificfindingsontheexactmakeupofthenuclear
timescapeintheAtlanticOceanwerefarfromclear.WhiletheFrench
and,toalesserdegree,theGermanhydrographersfoundslow-moving
northwardcurrents, thePortugueseandSpanishdelegatesclaimed
therewasahighprobabilitythatcurrentsmovedeastwardtowardthe
Iberiancoast.TheBritishdelegatetransformedthesecontradictions
intoanadvantagebysimplydeclaringbothfindingstobepositive,since
theysuggestedthatradioactivitywouldeitherbeisolatedordiluted.79
Thislogiceffectivelymadeanyscientificresultirrelevant,anditdidnot
convincethePortuguese,especiallyafternewsabouttheimpending
operationwasreportedintheEnglishandFrenchpress leavingthe
Portuguesetouristauthoritiesalarmed.Rumorscirculatedofplansfor
aPortugueseprotesttotheOECD.80
TheBritishwereinclinedtoignoretheserumors,sinceanychange

inplanswasboundtocreatemorepublicattentionthanaPortuguese
protest.Inaddition,theGermanandFrenchdelegatesdiscredited
thePortuguesepositionas, respectively, “amanifestly irrational
attitudebyarelativelysmallmemberstate”orsimplyemotional.81
Thisargumentwascondescending,comingfromgovernmentsata
safedistancefromtheplanneddumpsite.Butitwasalsonotsovery
different fromthePortugueseposition,whichwasalsonotabout
potentialenvironmentalorhealthrisksbutabout theappearance
ofsuchrisks—that is, theeconomicrisks to fisheriesandtourism
resultingfromfearsandperceivedhazardsbypotentialconsumers
andtourists.82TheFrench,atleast,werewillingtoaccommodatesuch
concernsbyproposingachangeofsite,whichwasunacceptabletothe
Germans(whohadinvestedtime,money,andeffortintheresearch
ofthissite)andtotheBritish(whowantedtoavoidconnectingsea
dumpingwithanytypeofrisk).83
TheAprilmeeting,attendedbyfortypeoplefromtencounties,IAEA,

Euratom,andENEA,couldhardlysatisfythePortuguese.84Thefinal
reportoftheresearchmissionoftheMeteorrevealedmoredetails,which,
however,didnotmateriallychangetheimpressiongainedfromthemore
generalinformationaboutthearea.Theoverallconclusionconfirmed
that,whiletheareawasnotuncontroversial,itwasgenerallywellcho-
senanditwouldbedifficulttoidentifyonethatwasmoreappropriate.
Besides,whiletheparticipatingdelegatesrecognizedthatachangeof
locationmightappeasepublicopinioninPortugalandSpain,itseemed
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scientificallyindefensibletoshiftfromawell-researchedareawithknown
riskstoanotherthatwaslargelyunknown.85
Eventually,itdidnotmatter.Theactualdumpingoperationbegan

inlateMay1967.ThePortuguesewereevenmorealarmedthanbefore
whenaFrenchpressreleasementionedthedumpinglocationnearthe
Portuguesecoast,whichwaslikelytobecomeknowntopotentialtour-
istsandconsumersoffish.Buttheirinterventionsbecameincreasingly
desperateandfutile,astheytriedtoswayBritishandGermanauthor-
itieswhentheoperationwasalreadyunderway.86Inhindsight,their
concernsseemedpointlesssincetheeventdidnotresultinanypublic
protest.87ENEAwassatisfiedwiththeoutcomeandsuggestedusingit
foranopen—albeitbelated—informationpolicy,designedtoletthe
factsspeakforthemselves:

Referencestoatomicenergystill toooftenbreedpublic
apprehension.Theonlycertainreassuranceisprovidedby
timeduringwhichitbecomesself-evidentthatthedangers
areunderpropercontrol.Induecourse,growingconfidence
usuallyleadstoacceptanceofactivitiespreviouslyfeared.
Publicbelief inthenecessityfortheactivities,andeven
moreinthebenefitsaccruingfromthem,usuallyovercomes
publicapprehension.Thereisthereforeastrongcase,once
thepresentexperimentalprogrammehasbeencompleted
tomakeknownthefullestdetailssothatthevalueand
necessityoftheoperationarerecognized.88

Nobodyappearedtobeawareoftheironyofacall foropenness,
maderetroactively,aftermonthsofeffortstothecontrary.Itwasabrief
moment,inwhichallowingthepublictohaveaccesstoinformation
seemedsafe,sincetheapparentexperiencepromisedtoplacethepractice
ofoceandumpingbeyonddebate.Butsuchseemingtransparencywas
notonlydeceivingbecauseitcamelate;itwasalsopatentlyincorrect,
sincenoamountofpracticalexperiencecouldcomeclosetodoing
justicetothewidthoftheoceanorthethousandsofyearsofpotential
radioactivityinvolved.Relyingonexperiencetobuildtrustinaprac-
ticewhoseeffects,bydefinition,eludedexperience,demonstratedthe
fundamentalincongruityofthementaltimescapesofradioactivewaste
disposalandtheirreal-lifeobject.Inanyevent,nosuchpublication
seemstohavematerialized.
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The Long- Term Developments after 1967

ThesuccessoftheEuropeanocean-dumpingoperationwaslimitedand
shortlived.Itsucceededonatechnicallevel,byshowingthefeasibility
ofthecooperativeEuropeandisposaloflow-levelradioactivewaste.It
alsosucceededinprovidingstandardsandagreedregulationsregarding
thetechnicalitiesofdumping—suchaswastecontainers,handling,et
cetera—whichwasconsideredatangibleimprovementoverthepre-
ceding,unregulatedpractice.89Buttheprogramfailedonthescientific,
psychological,andpoliticallevels,inthatitcouldnotcreateaconvincing
precedentthatdemonstratedthesafetyofthepractice,basedonfirm
scientificunderstanding.The1970salsosawtheriseofavigorousanti-
nuclearmovementinindustrializedcountries,particularlyinFrance
andGermany.90In1986,theChernobyldisasterfurtherdiscreditednu-
clearenergy.91Generally,environmentalismtookholdinindustrialized
countries.92Inthisclimate,seadumpingbecameincreasinglyuntenable.
In1972,radioactivewastewasexplicitlyincludedinthelistofmaterials
prohibitedfrombeingdumpedfromvessels,aircrafts,andplatforms
regulatedintheConventiononthePreventionofMarinePollution
byDumpingofWastesandOtherMatter(theLondonConvention).93
However,thedisposalofradioactivewasteintheseacontinueduntil
thecontractingpartiesoftheConventionagreedonamoratoriumin
1983.94In1993,theyagreedonaglobalbanontheseadumpingofra-
dioactivewaste,theoreticallytobereevaluatedaftertwenty-fiveyears.95
ThisagreementputanendtothispracticebyWesterncountries,though
Soviet/Russiandumpingappearstohavecontinueduntil1992.96
Remarkably, the international organizations that succeeded the

ENEA—theNEAandIAEA—didnotreadilyembracetheseagreements.
Although,asshowninthebeginning,theydistancethemselvesfromthe
practicetoday,foryearssomeoftheirofficialslobbiedforrestartingthe
programbasedonitsperceivedpositiveenvironmentalrecord.In1977,
theNEAsetupaCoordinatedResearchandEnvironmentalSurveillance
Programme(CRESP)tomonitoritsdumpingsites.Twelveyearslater,it
hadrecordedno“excessinthelevelsofradio-nuclidesabovethosedue
tonuclearweaponsfallout,exceptoncertainoccasionswherecaesium
andplutoniumweredetectedathigherlevelsinsamplestakencloseto
packagesatthedumpingsite.”97Bythen,anIAEA/NEAExpertGroup
haddevelopedcriteriafordeterminingwhattypesofradiationsources
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andpracticesweresufficientlyharmlesssoastobeexemptedfromreg-
ulatorycontrol,includingthoseforseadumping.In1989,Dominique
Calmet,astaffmemberinIAEA’sDivisionofNuclearFuelCycleand
WasteManagement,hopedthatnewstudiesregardingthecomparative
riskofseadumpingandothertypesofdisposalmightprovide“amore
balancedappreciationoftherealimpactofseadumping.”Giventhat
thedeep-seafloorwas“oneofthemoststableandpredictablegeologic
formationsonearth,”hesuggesteditsconsiderationforthedisposalof
high-levelradioactivematerial,wherebypackageswouldcontainthe
wastesforfivehundredtoonethousandyearsandlong-termcontain-
ment“fortensofthousandsofyears,wouldbeprovidedbythebarrier
propertiesofthesediment.”98Calmetandacolleaguemadesimilarcalls
aslateas1991.99
Evenin2007,anNEApaperrecordedthatitstests“demonstratedthat

suchdumpinghadnoimpactontheseaenvironment—andtherefore
noneonhumans.”100Indeed,a1995CRESPreporthadfoundnoharmful
impactsresultingfromdumping,sothatthemonitoringprogramwas
discontinued.However,afewyearslater,scientistswerereadytoreopen
thecase.AreportbytheOSPARRadioactiveSubstancesCommission
pointedoutthattheLondonConventionstipulatesareviewofthe
practiceofdumping,thattherealstateofthedumpedwastecontainers
was“largelyunknownandsubjecttospeculation,”andthatbettertech-
niquesthanthoseavailableinthe1990swouldprovideamoredetailed
assessmentofpossibleeffects.101Thestoryofthefirstcooperativesea-
dumpingoperationintheAtlanticis,therefore,farfromover,andthe
wayithasshapedmentalandphysicaltimescapesisnotyetdecided.

A Story of Contradictions

Thebeginningofcollaborativedumpingoperationsofnuclearwastein
theAtlanticbyEuropeancountriesinthe1960sisastoryofcontradic-
tionsandofcontradictingtoxictimescapes.Theunderlyingcontradiction
formstheveryframeoftheepisode:internationalcooperationunder
theauspicesofaninternationalorganizationlegitimized,strengthened,
andpossiblyprolongedapracticethathadalreadymetoppositionand
whichtheUnitedStates,thecountrythatpioneeredit,hadalreadygiven
up.Butitwasalsointernationalcooperationthatendedthepracticea
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fewyearslater,andarguablyitwastheveryexampleofacollaborative
actionthatestablishedtheprinciplethatseadumpingshouldbesubject
tointernationalregulationandtherebysowedtheseedsofitsabolishment
throughinternationaldiplomacylater.
Anotherformofcontradictionappliestothedisconnectbetweenthe

short-termnatureoftheconsiderationsthatinformedthedecisions
oftheparticipatinggovernmentsandthelong-termtimedimension
inwhichradioactivityplaysout.Althoughthehalf-lifeofthenuclei
concerned,andthereforetheextentofthedisconnect,areunknown,
thepeopleinvolvedinthediscussionsusedtimeconceptsrangingfrom
severalmonths,whendiscussingnegotiationswithotherdelegates,to
tensofthousandsofyears,whenreferringtoradioactivematerial in
general.Thisimmensediscrepancywasneveraddressed,asthoughthe
participatingnegotiatorsanddecisionmakerswereunawareofit.This
isnoteworthy,sincethetimefactorformedanintegralcomponentof
thedifferentstrategies:isolatingradioactivewastefromtheenvironment
presupposedthatthecontainerswouldactaseffectivebarriersbetween
thecontentsandthesurroundingwaterforasufficientlylongtimeas
toavoiddamage,orforthecontainersandthedepthofroughly4,000
metersofwatertoactasbarriersbetweenthecontaminatedmaterialand
anyorganismthatcouldbedamaged.Meanwhile,theconceptofdilution
presupposedthatthespecialdistributionwouldobviateconcernsabout
radioactivehalf-lives.However,this,inturn,assumedthatradioactive
materialwouldnotinteractwithitssurroundings,beingconcentrated
atspecificplacesthroughingestionoradsorption.
Thus,considerationsoftimecouldnotbeseparatedfromthoseof

place,buttheywereneverdiscussedindetailandrarelyevenmen-
tioned.Indeed, thetimescapesofdecisionmakersweredominated
bythestrategicconsiderationsofinteractionsbetweenparticipantsor
withintheframeworkoftheEast-WestdivideoftheColdWar.Place
playedanobviousroleininvestigatingthelocationforthedumpsite.
Thesitewaschosenandimplementedpartlyforitsgeographicalsuit-
ability,whichwasgoodbutnotextraordinary,butalsoforitsrelative
politicalisolation,leavingasinglecountry,Portugal,tobearthebruntof
resistance.Thus,thestorycanbereadasonewhereinternationalization
tooktheformofthemajoritybullyingasmallcountryintosubmission.
However,thisoverlooksthatthereasonsforandagainstthedumping
operationswerelargelythesame,aimedatstrengtheningtheeconomic
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developmentofthecountriesinvolved.Allcountrieswereinterested
in—seemingly—cheapenergyasacrucialinputintotheeconomy.InPor-
tugalthiswasweakenedonlybecausethisformofenergywasperceived
tobeincontradictiontoothermainstaysofthePortugueseeconomy,
fishingandtourism.
Indeed,despitefrequentreferencestosafety,thestoryentailsremark-

ably littleconcernaboutsafety.Neitherthosesupportingnorthose
opposingthedumpingoperationappearedmuchinterestedinthesafety
eitherofpeople,whomightcomeintocontactwiththematerial,or
ofotherpartsofnature.Instead,governmentssoughtanappearance
ofsafetythatwasdesignedtoprojectanimageofcontrolandrespon-
sibility,indealingbothwithothergovernmentsandwithconcerned
citizens.Thisgoalwasthemainreasonwhythiscooperationcame
aboutatall,asthegovernmentsinvolvedhopedtoimprovehowthey
appeared:Germanybydemonstratingthoroughnessinsearchingfora
disposalsite,Britainbynormalizingacontroversialdisposalmethod,
andotherswithvariouscombinationsinbetween.Thegoalwasalsothe
reasonforthecontradictorypublicrelationspolicy,whichhighlighted
publicinformationbutonlyretroactively,thusseekinganappearance
oftransparencyratherthantransparencyitself.Ironically,withinafew
years,thisappearancetranslatedintoafactualrestrictionofthespread
oftoxicmaterial,asinternationalcooperationfacilitatedanendtoocean
dumping(atleastbyWesterncountries).
Towhatextent,however,thisdecisionentailsmeaningfulprotection

againstradioactivecontaminationor,oncemore,theappearanceofit,
isquestionable.Areportintheyear2000concludedthatatthispointin
timeglobalfalloutwasthelargestsourceofanthropogenicradioactivity
inmarineenvironments,whiledumpsitestendedtobeofnegligible,local
impact.102Maybe,muchlikeinternationalcooperationactedasafigleaf
tomakefurtherseadumpingofradioactivewastepossible,international
agreementabouttheendofthispracticemayactasafigleaftoobscure
ongoingcontaminationwithtoxins,radioactiveandotherwise.
Incontrasttoseveralotherchaptersinthisvolume,thetoxininthis

chapterremainsinvisible, toreadersaswellastothepolicymakers
ofthetime.Giventhecomplexityofmarinesystemsandourlimited
knowledgeofhowradioactivitymayormaynotinteractwithvarious
organisms,includingpossibleslowconcentrationoverlongperiodsof
time,itisimpossibletoknowtodaywhat,ifany,effecttheseeventswill
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haveonlocalandglobalenvironments.Byfollowinganisolatedepisode
withinalargerstory,thischapterhashighlightedtheinterconnectedness
betweenindividualdecisionsandtheirpositionwithindevelopmentsof
incalculableglobalsignificance.Byfocusingonlyonthebeginningofa
strandofdevelopment,itdeliberatelyleavesopenaninterpretationof
thissignificance.Thelong-termimpactofsomeenvironmentaldevel-
opmentsisrelativelyclear:withoutknowingthedetails,therecanbeno
doubtthatclimatechangewill“changeeverything.”103Norcantherebe
anydoubtthatanatomicbombisdevastating.Butthelong-termeffects
oflow-levelradioactivityareyetunknownandpatentlyunknowable.Its
timescapesaresimplytoovastineverydimension.
Policymakersinthe1960sreactedtothisuncertaintybytreatingthe

issueasabanality,focusingonthemechanicsofdumpingandtheir
ownimmediateinterestswhileeffectivelyignoringthetimescapesat
play.Mostlikely,theyweremotivatedbyaperceivedlackofalternatives,
sinceatomicenergywasconsideredanecessarycomponentforeconomic
developmentandmilitaryprotection,andusingatomicenergyinevitably
creatednuclearwaste.Whilevaguelyshockingfromthevantagepoint
of2020(thetimeofwriting),thisnaïvetéandwillfulignoranceinthe
faceofvastnessanduncertaintyisnotfundamentallydifferentfromthe
routinebehaviorofmanypeople,includingtheauthorand,presumably,
manyreadersoftheselines,whoseairtravels,plasticwaterbottles,and
high-consumptionlifestylescontributetovasttimescapesfarbeyondan
easyunderstandingandwhoserepercussionsremaininvisiblebecause
decisionsareexperiencedaslinkedtoimmediateinterests.Whilepolicy-
makersindemocraticsystemscanbefaultedforputtingtheirshort-term
electoralinterestsabovelong-termbenefitsforthesocietiestheyserve,
votersgavelittleindicationthattheywouldhavecreditedadifferent
attitude:innocountrydidapartygainamajorityonaplatformof
endingnuclearenergy—orforsuspendingituntilalong-termsolution
foritswastehadbeenfound.InmanyEuropeancountriesnopartyever
campaignedonaclearpositiononnuclearwaste,andeveninGermany,
thecountrywhoseGreenPartygrewoutoftheantinuclearmovement,
itwouldtakeuntil1983forthispartytobevotedintoparliamentand
until1998forittobecomeajuniorpartnerinacoalitiongovernment.
Asofmid-2022thereare436nuclearpowerplantsinthirtycountries
aroundtheworld.104Nonehasalong-termsolutionforitswaste.
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Inthefaceofintangibledimensions,itistemptingtoretreattocontrol-
lablesmall-scaleperspectives,blockingconsiderationsaboutlonger-term
dimensions.Thiscanbeinterpretedasawillfulrestrictionofmental
timescapeswithdifferentdegreesofawarenessofthedisconnecttothe
timedimensionsrelevanttothephysicalworlditsupposedlyrelatesto.
Inthissense,thesmallepisodeofthispapermayencapsulatethebroad

pictureofhuman-nonhumaninteractioninthetimescapesofbighistory.
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INTRODUCTION

AS MUCHascontaminantsandenvironmentalpoisonsareubiquitous
anduncontainable,theyalsoexistinadefiningrelationshipwithspe-
cific locations,specificbodies, andspecificpracticesofhuman-toxicant
encounter.Thisrelationship,whichweframeasontologies of toxic space
andwhichisexploredinthechaptersbyBiggs,Antonova,andWright,
iskeytohowsocietieshaveunderstoodandconceptualizedmaterials
astoxiccontaminants.Generally, thesepracticesdependonhuman
zoningpractices;ongeographicalandgeologicalmarkers—suchasthe
absenceorpresenceofwater,windcurrents,driftingofsmokeordust,
particularrockorsoilformations,orlocalvegetationorfauna;human
conceptualizationsandgovernanceofspaceasacategory;orpractices
ofencounter,suchasinhalingoringestion.
Thisontologyoftoxicspacecanbedefinedfromwithinaverysmall

scale—thatis,ataparticularpointinthehumanandmore-than-human
body,oraparticularpoint inatechnicalprocess—towithinavery
bigone—thatis,byaskinginwhichcountrytoxicmaterialisencoun-
tered.Mercuryisaprimeexamplethatcanillustratehowmodesof
encounter—inhalingoringestion—havecometomatterforsocieties’
framingsofharmfulnessandhowtheyhavechangedovertime.Mercury
isaheavymetalthatfunctionsasaneurotoxinandcan,ifinhaled,cause
insomnia,nervousness,andparalysis.Still,itwasusedasadrugagainst
congestion.Doctorsinthenineteenthcenturyadvisedtheirpatientsto
drinkmercuryandonlyabandonedthepracticeasitproveddifficult
tomakepatientsswallowityetalsonotbreatheforasubstantialtime.
Throughoutthetwentiethcentury,mercurywasusedinamalgamfillings
orasafungicideinagricultureandforestry.1Wasteincineratorsillustrate
theimportanceoflocationinthecontextoftechnicalprocesses,asscien-
tistsdiscoveredthatdioxinsaccumulatedinflyash—thatis,theashthat
amassesinthefiltersofthechimneyofthewasteincinerator—ratherthan
inbottomashatthebottomofthewasteincinerator.2Theinternational
tradeinhazardouswaste,finally,demonstratestheimportanceofspecific
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nationalgovernanceregimes.Evenaftertheturnofthetwenty-first
century,theverysamewastematerialcouldbeconsideredhazardous
wasteinonecountryandsecondaryorrecyclingmaterialinanother.3
Theontologyoftoxicspace,moreover,mustinitselfbeunderstood
inmultiplicities.Hardlyeveristherejustonetoxicantcontaminating
aparticularplace,albeitonemaybedominant,butusuallythereare
manyenvironmentalpoisonsworkingtogetheronthelandscapeand
thehumanandmore-than-humanbodiesthatinhabitit.
DavidBiggsstartsoffthissectionwithhischapter“TheChemical

Platoon,theAbandonedBase,andtheVillage:HumanExperiencesof
MultipleToxicTimescapesinVietnam,”exploringthehumanexperiences
ofmultipletoxictimescapesoverlappingataparticularplaceinVietnam,
anowabandonedUSmilitarybasenearHuế.Exploringthedifferent
chemicalmissionsoftheUSmilitarychemicalplatoon,Biggsillustrates
howvarioustoxicchemicals,notonlyAgentOrange,accumulatedat
themilitarybase.Seeinghowdifferenttoxicantsnotonlyaccumulateat
aparticularplacebutalsoworktogether,Biggsargues,shouldmove
usawayfromanarrowfocuson“the”singlecontaminant(e.g.,Agent
Orange)towardamoreholisticviewofthetotalityoftoxicreleasesand
exposureshappeningindifferentperiodsofindustrialandmilitarytime.
Accumulation,importantly,happensnotonlyinspacebutalsoovertime,
somethingthatBiggsillustratesashedrawsoutthechemicalhistoryof
thisparticularplacepriortoandaftertheAmericanpresence.
In“ToxicFlowsandSocietalExposures:TheMaritimeToxicTimescape,

EnvironmentalDegradation,andSocialandPoliticalChangeonthe
BulgarianBlackSeaCoastfromthe1950sOnward,”AnnaS.Antonova
directsourattentionfromcontaminated land-scapestocontaminated
sea-scapes,withaparticularfocusontheBlackSeaanditsBulgariancoast
line.Inherchapter,shediscussesthepeculiaritiesofmaritimespaceand
toxicity.AlmostincontrasttothelandscapeDavidBiggsdescribes,where
toxinsaccumulateinplace,largebodiesofwaterchallengenotionsof
contaminationbecausetoxicparticlesbecomedispersed,transformed,
ordilutedinwater,evenastheyremainintheaquaticecosystem.Yet,
maritimespaceprovidesscholarswithaperfectmetaphorforthinking
acrosstimeandspace,andforattendingtotoxicflowswhileretaining
aplace-basedfocus,Antonovaargues.Consideringtoxictimescapes
fromamaritimeperspectiveallowsscholarstoconnecttoxicexposure
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notonlytoenvironmentalorbodilyconsequencesbutalsotosocialand
politicalimpactsacrossshiftingpoliticalregimes.
KateWrightclosesthesectionwithherchapter“ColonialOccupation

asaToxicTimescapeinAnaiwanCountry(Australia),”focusingonthe
suspensionoftoxictimethroughspace,seenthroughthelensofAborig-
inalontology.InAboriginalontology,placeiscentral,andtimecannot
existseparatelyfromplace.AsWrightpointsout,spaceishencethe
keeperoftime.Indeed,itisthekeeperofmultipletimes,aswellasthe
timingsoftoxicity.Timeisheldenduringinplace—thepast,thepresent,
andthefuture.Wright’sexampleofArmidale,aregionalAustraliantown,
andtheArmidaleAboriginalCommunityGardenprojectbroughttolife
onanAboriginalReserveestablishedonpartsofthetown’swastedump
illustrateshowplacenotonlystorescumulativeanditerativeexposures
totoxicitybutalsoiterativeviolence.Wright’sapproachofthinkingtoxic
timescapesthroughplaceunsettlesthedisjunctiveandviolenttemporal
schemesof“progress”thatoverwriteIndigenoussovereigntyandalso
blindustotheongoingviolenceofsettleroccupationofIndigenouslands.

Notes

	1.	 Fabian	Schmidt,	“Was	macht	Quecksilber	giftig?,”	Deutsche	Welle,	July	6,	
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CHAPTER 4

The Chemical Platoon, the 
Abandoned Base, and the Village
Human Experiences of Multiple 
Toxic Timescapes in Vietnam
David Biggs

SINCE THEdevelopmentofmoretoxicexplosivesandchemicalweapons
inWorldWarI,warzonesandmilitarybasespossessuniquequalitiesas
toxic timescapes.Theyaresubjectedtoperiodsofintensiveactivitywhen
unimaginablylargequantitiesofhazardous,lethalmaterialsareused.
Dependingonthetimespanofaconflictorthelifetimeofanactivemil-
itarybase,knowledgeoftoxicexposuresinsurroundingcommunities
maybeseverelylimitedbygovernmentsecrecy.Partlyinresponseto
growingpublicattentiontomilitarytoxicsandpartlyinresponsetothe
endoftheColdWar,agrowingsubfieldofenvironmentalhistoryhas
emergedwithawiderangeofapproachestotestinggrounds,battlefields,
militarybases,andpostwarrecovery.1Withincreaseddeclassificationof
militarydocumentsthroughtheVietnamerato1975,historiansnowcan
produceincrediblydetailed,pointillist-likestudiesofmilitaryoperations
andsites.Thischaptertakesadvantageofthisarchiveofmaterialson
theUSwarinVietnamtoextrapolatethemeaningoftoxictimescapes
characterizedbytheoverlapoftoxicspacesthroughouttime.Thechap-
terdrawsonthemtocompareanalmostmicroscopicallyfocusedview
ofmilitarychemicaloperationswithacontrasting,verymurkylocal
understandingofpastoperations.
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Drawinguponarchivalresearch,sitevisits,andinterviews,thischapter
aimstodotwothingswithrespecttounderstandingtheuniquetemporal
andspatialfeaturesoftoxicexposureinmilitaryspaces.First,bycon-
sideringavailablemilitaryrecordsmorecomprehensively,itchallenges
readerstomovebeyondnarrativesfocusedonasinglecontaminant
towardamoreholisticviewofthetotalityoftoxicreleasesandexposures
happeningindifferentperiodsofindustrialandmilitarytimeassociated
withproduction,logistics,andtheuseoftoxicmaterialsincombat.2The
firstpartofthischaptersituatesonecontaminantthathasgarneredthe
mostattentionfromtheVietnamWar,thetacticalherbicideknownas
AgentOrange,inabroaderflowofmanydifferent,toxicsubstancesthat
werekeytochemicalwarfareinVietnam.AgentOrangeanddioxinhave
drawnglobalattentiontoVietnamasacasestudyofwhatsometerm
“ecocide,”withseveralmillionclaimsofexposuretotheherbicidewith
degenerativediseasesandbirthdefectsinoffspring.However,besides
thiscontroversialchemical,Americantroopsandcombatantsinwar
zoneswereswimminginaveritableseaofother,toxicchemicalstoo.
Dailylifeonmilitarybases,andespeciallyforChemicalCorpsplatoons,
involvedmovinghundredsofdrumsofsolvents,pesticides,explosives,
incendiaries,andapowderedformofconcentrated,“persistent”teargas.
Second,afterusingarchivalandothersourcestoreconstructthis

moreholisticviewofafewdaysinthelifeofachemicalplatoon,this
chapterturnstothebaseareaforthatplatoon,adenudedhilltopnear
Huế,toillustratethelong-termeffectsofmilitaryoccupationandtoxic
exposuresevendecadesaftertheendofhostilities.Nowalmostfifty
yearssincethebasewasclosed(1972)andthewarended(1975),how
hasthishilltopthatwasacenterforchemicaloperationsoverseveral
yearsfiguredintolocalandregionalhistoriesofpostwarrecoveryand
development?ManyformermilitarybaseswhereUSchemicaltroops
operated,includingthishilltopnearHuế,aretodaydisappearingunder
treeplantationsandindustrialparks;butlocalknowledgeofthesesites
andstoriesofexposurepersist(asAntonovaalsopointsoutinherchap-
ter).Thepostwarstoryiscomplicated.Therearescantpublicmeetings
orpublicremediationefforts;andtheVietnamesegovernmentstill
treatscleanupsofAgentOrangeanddioxinasstatesecrets.Contrasted
withhighlypublic,comprehensivecleanupsatVietnam-erabasesinthe
UnitedStates,Okinawa,SouthKorea,andEurope,inVietnamthere
arefewvisiblesignsorpublicrecordsofcleanups.Besidespopular,
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propagandisticstoriesofnationwideexposures,onlyoralhistoriesand
localfieldstudiesprovidemoregranulardetailsdescribingindividual
experiences,doses,timing,andspacesofexposure.

Making Chemicals “Tactical” and the 
Commercial Side of Chemical Warfare

HistoriesoftheherbicideAgentOrangeanditsuseinVietnamdescribe
oneofthemostwell-knownexamplesofdelayedtoxicexposuresfrom
awarinthetwentiethcentury;however,whatfewoftheseworksac-
knowledgeisthatthesamedioxin-containingherbicideinAgentOrange,
2,4,5-T,wasby1965oneofthemostpopularcommercialherbicidesin
theworld.3WhenUSAirForceplanesbegansprayingtheherbicideover
Vietnamin1963,fewquestionedthetoxicityofAgentOrange,given
widespreadfamiliaritywiththecomponentherbicides(2,4,5-Tand
2,4-D)inagriculture,inlandscaping,andevenaroundhomegardens.
Unlikebarrelbombsofnapalmorteargasdroppedfromhelicopters,
pesticidesdidnotfitthebillof“chemicalweapon.”Mostwereavailable
incommercialformulationsathardwarestores.TheUSArmyChemical
Corpsdesignatedaformulationfora“tactical”herbicidebecauseAmer-
icanmilitaryplannersfeltthedestructionofforestcoverinVietnamwas
keyto“combatsupport.”4Evenintheir“tactical”form,theherbicides
inAgentOrangewerebarelydifferentfromcommercialformulations
availableinfarmsupplystoresandlandscapingsupplysheds.Aerial
sprayingofcommercialherbicideswascommonintheUSandEurope
by1965.Whatsetapartthe“tactical”herbicidewasmoretheimmense
areasprayedandthepresenceofsomanypeopleinthespraypath.The
intensiveuseoftheherbicideinthiswaymeantthatmillionsofpeople
wereexposed,usuallybytouchingresiduesonleavesorequipment;
however,thefactthatseveraltimesthevolumeoftheherbicidewas
beingconsumedgloballymeantthatmanymoremillionsofpeople
globallywereexposedtoAgentOrange’scommercialcousins.5Thesame
chemicalformulationof2,4,5-trichlorophenoxyaceticacidthatkilled
treesinVietnamcouldbefoundinslightlydilutedconcentrationsin
farmsupplyshopsandgroundscrewshedsaroundtheindustrialized
(andindustrializing)world,includingtheSovietUnion.6Thisspecific
chemicalexposure—absorptionofdioxinthroughexposureto2,4,5-T
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herbicides—mayhavebeenconcentratedintheaerialspraypathsin
Vietnambutitwasalsohappeninggloballyalongpowerlinerightsof
way,onroadsides,andongolfcourses.7

Thisoverlapbetweencommercialandmilitarizedpesticidesisnot
uniquetoAgentOrangebutratherhadbeenacentralfeatureofwarfare
sciencesinceWorldWarII.Manyherbicidesandinsecticides,including
DDT,haddualfatesastacticalchemicalsconsideredvitaltowarefforts
butalsoas“economicpoisons”withcommercialapplications.8Afterthe
warwasoverin1945,theUS,UK,andothergovernmentsdeclassifiednew
chemicalformulationstopromotetheircommercialization.Withrespect
topesticides,inonlyonewell-documentedincidentdidagovernmentwea-
ponizeaninsecticidespecificallytokillpeople.Germanofficerslooking
for“morehumane”waytocommitgenocideemployedmassquantities
oftheinsecticidehydrocyanicacid(ZyklonB).Thispopulardelousing
agentwascommerciallyavailablefromthe1920s.Naziscientistsadapted
ittotheirhuman-killinggaschambersatAuschwitzandothercamps.9
TheAgentOrangecaseissimilarinonesensetotheNaziuseofZyklon

B,namelyfortherelativelymassivequantitiesofacommercialpesticide
thathadtobeprocuredforthespecialmission;forseveralyears,Agent
OrangeuseinVietnamaccountedforalmosthalfofallglobalproduction.10
However,despitetheunprecedentedvolumeofherbicidesusedinViet-

nam,theystillmadeupasmallfractionofallUSchemicaloperationsin
Vietnam.Thispointismadenottodiminishtheproblemofdioxinexposure
fromherbicidesbutrathertobetterunderstandpastbodilyexperiencesof
totalchemicalexposureinVietnam.Troopsandchemicalplatoons,espe-
cially,spentmanydaysdroppingvastsuppliesofotherchemicals,particu-
larlynapalmandteargas,fromhelicopters.EvenifoneincludesallUSAir
Forceflightsdedicatedtosprayingseveralmillionlitersofherbicides,the
herbicidewasjustasmallpartoftotalchemicalactivities.Dropsofnapalm
andteargasdwarfedtheherbicidemissionsinvolumebyseveralordersof
magnitude.Anddailydropsofexplosivemunitionsexceededtheteargas
andnapalmdropsbyseveralmoreordersofmagnitude.Thispluralityof
toxictimescapesmeantthathumans—bothcombatantsandciviliansinthe
dropzones—werebeingroutinelyexposedtomultipletoxinsrepresenting
differentpathwaysofexposure,differentspatialandtemporalregimes.
Especiallyinwarzones,exposureisrarelylimitedtoonechemical.
TomanyVietnameseoldenoughtohavewitnessedthisdestruction

andtoanyonewhotraveledthroughtheregion’sravagedhillsidesbefore
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theirreforestationinthe2000s,thistotal exposuretothewar—damage
frombombing,incendiaries,teargas,herbicides,andabandonedindus-
trialoperations—waswidelyapparent.Theinvisiblespreadofdioxins
andotherchemicalswasunseenbutrepeatedlyfeaturedinnewsstories
andlocalcampaigns.Vietnameseaccounts,especiallyworkstranslated
intoEnglishforforeignaudiences,relatedstoriesofchemicaldrift,
poisonedwaters,andhigherincidenceofstillbirthsandbirthdefects.
Otherworkinthepostwareranotedwholecommunitiesthatformed
tomanagethesalvageofunexplodedmunitionstoo.11Afterthewarand
especiallywithAmericanveteransreturninghome,suspiciouscancer
clustersandincidencesofbirthdefectssuggestedaninvisibleculprit;
governmentnewsoutletsrepeatedlyassertedthiswasthedioxininAgent
Orange.However,evenfiftyyearslater,nostudiesyethavedefinitively
linkedtheseillnessestoapastexposuretodioxin.12
Inaseriesofresearchpresentationsforlocalofficials inHuếand

oneattheUSembassyinHàNội,Irepeatedlyshowedhowhistorical
evidencepointedtoapluralityoftoxicexposuresassociatedwithawide
spectrumofchemicalexposures;butbothVietnameseandAmerican
officialsrepeatedlyemphasizedasingularconcernoverAgentOrange.13
In2011,theUnitedStatesandVietnamhadjustsettledonaplanfor
dioxincleanupsatformerAmericanairbases,aswellasaplantoshare
dataonbombingmissionstolocateunexplodedordnance.Inmypre-
sentations,IsuggestedfrommyresearchthatafewdozenAmerican
basesexhibitedsignsofpollutionfrommultiplechemicalhazards.Like
theircounterpartbasesintheUS,AmericanbasesinVietnamdumped
pesticides,solvents,leadpaints,andotherchemicalsinunlinedlandfills.
Delayedmanifestationsofillnessesinveterans,offspring,andunwitting

settlersaroundformer“hotspots”continuetogeneratepublicoutragein
Vietnam,butthisoutrageisrepeatedlychanneledintoasingleculprit:
AgentOrange.ScholarssuchasRobNixonarguethatsuchdecades-
delayedillnessesexpose“theultimatecover-up”withrespecttogovern-
mentswillinglyexposingciviliansandtheirownsoldierstoknowntoxic
materials.14AsIhavenotedelsewhere,thepowerandglobalreputationof
thisAgentOrange“cover-up”narrativemayinitselfbeusefultostateactors
forobscuringwhatwasamuchbroaderexposure.15Globalacceptanceof
thetermAgent Orangehandilydistractspublicattentionfromthemore
complexspacesofcomprehensivetoxicexposuresformedatmilitarybases
andinwarzones.Thisapparentwillingnesstolimitresearchtocertain
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knowndioxinreservoirswhileignoringcomprehensivecleanupsstems,I
think,fromthefactthatothertoxictimescapesassociatedwithothercon-
taminantssuchashydrocarbonsandsolventsarenowlesseasilyidentified
withasinglepollutersuchastheUSmilitary,sincemostformerbaseareas
have,sincetheearly2000s,foundnewlifeasindustrialprocessingzones.

The Chemical Platoon and Archives of 
Toxic Exposure in the War Zone

Inthisuniquepoliticalclimateofhypersensitivity(toresearchonAgent
Orange)andsilence(regardingsuggestionsofmultiple, intersecting
toxictimescapes),historianscanchallengethesesilencesbywriting
environmentalhistoriesthatdonotreproducethesingularfocusonone
contaminantattheexpenseofothers.Themostlydeclassifiedrecords
ofUSforcesinVietnamofferavasttroveofpublicmaterialsproviding
highlydetailedaccountsofchemicaloperations.Thereisperhapsno
betterplacetobeginthanintherecordsoftheUSArmyChemical
Corps,especiallyitschemicalplatoonsassignedtobasesthroughout
thecountry.16Thejobofachemicalplatoonincludedbothdelivering
tacticalchemicalssuchasnapalm,teargas,anddefoliantsoutsidethe
baseandcarryingout“domestic”sprayinginsidebasecantonmentswith
DDT,anti-termiteinsecticides,andcommercial(nontactical)herbi-
cides.Wereenvironmentalengineerstodaytoruncomprehensivetests
ofsoilsatformerchemicaldepotsitesonAmericanbases,theymight
detectalongarrayoftoxiccompoundsbesidesdioxin.Storageyards
fordrummednapalm,AgentOrange,teargas,and“tactical”chemicals
oftenalsohousedquantitiesofcommercialpesticidesandanyespecially
poisonouschemicals.Padsofconcreteorasphaltbeyondthesedrum
yardsweredispersalzonesforchemicalplatoonsoldiers(following
guidelinesatthetime)torinsedrumresiduesbeforediscardingthesteel
drums.Theday-to-dayactivitiesofachemicalplatoonanditsassociated
wingofhelicoptersproducedadailyswirlof“tactical”and“nontactical”
exposurestofuelsandlubricants,paints,solvents,pesticides,tactical
herbicides,andthousandsofdrumsofnapalm,teargas,anddiesel.17
Comparedtoindustrialpollutionsites,oneofthemostuniquefeaturesof

militaryrecordsonsitesinVietnamistheirrelativeprecision.Therecords
oftheUSMilitaryAssistanceCommand,Vietnam,andallofitscomponent
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unitsoperatinginVietnamtakeupanareaofseveralfootballfieldsof
collapsingarchivalshelvescontaininghundredsofthousandsofboxes
runningfloortoceiling.Anarmydivisionsuchasthe101stAirborne,an
organizationofroughlyfifteenthousandpersonsinVietnam,operatedlike
asmallcityintheVietnamtheaterwithdepartmentsforcombat,logistics,
engineering,intelligence,andplanning.Intherecordsforeachsubsidiary
unit,onefindsamixofdailylogs,after-actionreports,andcorrespondence.
Largeencampmentslikethe101stAirborne’sCampEagle(locatednearHuế
incentralVietnam,1968–72)addedaChemicalCorpsplatoontocentrally
managethedivision’sday-to-daytacticalandnontacticalchemicals.
ThephotographicrecordsoftheChemicalCorps,especially,provide

detailedwindowsonthechemicalwarinVietnam,explaining,forex-
ample,howtheoffensiveworkofachemicalplatoondifferedfromother
units,suchasmilitarypolicewhousedteargas(CS)butinfarsmaller
quantities.Thefollowingphotograph(figure4.1)showsachemical
platoonloadingdrumsof“persistent”teargas(CS2)fora“bulksmoke
drop,”duringwhichtheexplodingbarrelswouldcoverpeopleandstick
toundergroundwalls,asphyxiatinganyoneinside.

FIGURE 4.1. Troops loading CS. Source: Box 17, Command Historian, Head-
quarters US Army Vietnam, RG472, NARA2.
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Thisimageprovidesusefulcluesforunderstandingthebodilynature
ofchemicaloperationsandexposuresinVietnam.First,markingsonthe
barrelsdetailtheirchemicalcontents.CompaniesintheUnitedStates
manufacturedandshippedthesebarrelsfollowingstrictgovernment
procurementguidelinesthatrequired,inthecaseofpersistentCS2,
twostripesinthelowerthirdringofthebarrel.Alldrummedchemicals
featuredvisiblecues,suchastheorange-coloredcenterringfordrums
ofAgentOrange,awhitecenterringforAgentWhite,andsoon.Just
visibleonthetopofthesecondbarrelfromrightisafuseprotruding
fromthetop.Thesewerethewhitephosphorusfusesusedtoignitethe
barrelswhentheyhittheground.Finally,thepictureshowshowclosethe
bare-backed,enlistedsoldierscametothesechemicalsonadailybasis.
ForeverydaythattheTenthChemicalPlatoonwasactive inthe

warzonewiththe101stAirborneDivision,itrecordeditsactivitiesin
dailysituationreports(sitreps)andafter-actionreports(AARs).These
missionrecordsdetailnotjustthetypeandquantityofchemicalsused
butalsocoordinatesofthetarget,purposesofthemission,andother
detailsincludingpilotobservations.Thefollowingrecordsselectedfor
oneday,March12,1970,detailwhatwasatypicaldayfortheplatoon:

1000– 1115: 20 drums | flame drop— napalm | landing zone clearing
1115– 1200: 10 drums | flame drop— napalm | bunkers and caves
1115– 1245: UH1 “Huey” helicopter- borne sniffer mission | 
suspected encampments

1300– 1400: UH1 “Huey” tactical CS- 410 air- launched grenades | 
combat

1300– 1530: UH1 “Huey” helicopter- borne sniffer missions (3 
flights) | encampments

1315– 1545: 60 drums | smoke drop— persistent CS— from 7200 feet 
| suspected base area

1530– 1730: 20 drums | flame drop— napalm | cave area18

Theflight logsforthatdaydidnotincludeadefoliationmission,
buttheTenthChemicalalmostweeklyusedaspeciallyriggedHuey
helicopteroutfittedwitha110-gallontankandsprayrigstosprayAgent
Orangeorotherdefoliants(AgentWhite,AgentBlue)aroundbase
perimeters.OnMarch13,however,theUSAirForcesquadronrespon-
sibleforflyingfixed-wingdefoliationmissionssenttwoplanesoverthe
101st’sareaofoperationstospray3,000gallonsofAgentOrangealong
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apathapproximatelynineteenkilometerslongandonekilometerwide
(figure4.2).
Thislistofmissionsshowsthedailyvariationinchemicaloperations

andrelativescale,butmappingtheplatoon’sactivitywithallother
documentedAmericanbombinganddefoliationoverjusttwodays,
March12–13,1970,showsamorecomprehensivepictureofthespace
oftheseexposurestakingplaceatjustonemomentinawarthatlasted
almosttenyears.Injusttheareaofthemap(figure4.2)forthesetwo
days,USplanesflew261missionsdroppingover1.3millionpoundsof
conventionalexplosives.19

Theareainthetopleftofthismapshowsaparticularlyconcentrated
areaofbombing.Zoomingintothisarea(figure4.3)andaddingaterrain
andgroundcoverlayer,wecanseethatthetargetofthisconcentrated
bombing,defoliation,andCS“smokedrops”wasasetofhillsidesfring-
inganuplandmountainvalley,theASầuValley,thatwasamajorentry
pointforNorthVietnamesetroopstravelingsouthwardontheHoChi
MinhTrail.TheshadedlinedenotesthespraypathofthetwoAirForce
planesdroppingAgentOrange.
Thesteepterrainandthelayeringofbombingwithchemicaldrops

pointtothecomplexityofthisparticular landscapewithrespectto
toxicexposures.Themapalsoindicatesthesurrealdegreeofprecision

FIGURE 4.2. The Tenth Chemical Platoon’s daily missions, March 12, 1970, and 
all bombing and defoliation, March 12–  13, 1970. Figure by author. Map soft-
ware courtesy of ESRI, Inc.
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withwhichhistoriansandgeographerscan,usingpublicdata,model
particulartoxicexposuresassociatedwithUSmilitaryactivitytoapar-
ticulardayortwo,evenparticularhours,inadropzoneroughlyoneto
twokilometersinarea.However,eventhiscartographicrepresentation
ismisleadingbecauseoftenmultiplebombingmissionswithmultiple
planesdroppedonthesametarget.Thecircledbombmissioninthemap
actuallyrepresentsthefollowingtwobombingmissions(figure4.4):

Latitude Longitude Date
Num_
Acrft

Aircraft
Load_
Qty

Ordnance Ord_Class Category

16.34368 107.28869 3/13/70 3 B- 52 D 72
1000 LB 

GPB M-65 
A-1

1000LB MK- 65 Gen Purpose

16.34368 107.28869 3/13/70 3 B- 52 D 72

750 LB 
General 
Purpose 
Bomb

750LB MK- 117 Gen Purpose

FIGURE 4.4. Excerpt from THOR GIS. Figure by author. Map software courtesy 
of ESRI, Inc.

ThisfiguretellsusthatonMarch13,sixB-52“Superfortress”bombers
droppedatotalof126,000poundsofbombs(57metrictons)onthissite.
HupyandKoehlerhavealsoshownhowintensivebombingrecon-

figuredtheterrainsthroughwhichtoxicchemicalseitherdispersed

FIGURE 4.3. Chemical missions and bombing, March 12–  13, 1970. Figure by 
author. Map construction courtesy of ESRI, Inc.



The Chemical Platoon, the Abandoned Base, and the Village| 117

orconcentratedinreservoirs.Theyexaminethelinesofbombcraters
producedfrom“carpetbombing”withcratersmorethantwentymeters
indiameter,notinglong-termconsequencesforthegeomorphology
oftheregion.20Theyintroduceanewterm,bombturbation,todescribe
suchintensive,bombing-relatedalterationoftopography.Especiallyin
mountainousregionsofVietnam,bombingradicallyalteredsediment
transport,mesotopography,andpathwaysforrevegetationgivenmassive
lossoftopsoil.Addtothiscrateringeffectthecollectionofresiduesof
AgentOrangeorunexplodeddrumsofCS,andonecandevelopamore
completepictureofspecificpointsinthewarzonesasmultilayeredtoxic
timescapes.
WhileVietnamesemilitarydocumentsaremostlynotpublic,military

historiesofthePeople’sArmyneverthelessshowthattheAmericans
werenottheonlyonesintroducingpotentialtoxicantsintothisenvi-
ronment.AhistoryoftheTrương SơnRoute(HoChiMinhTrail)lists
thefollowingcomponentsofamilitarycommandmadeupofroughly
fiftythousandmenandwomenworkingat“17militarystations”with
“22vehiclebattalions,4mobileanti-aircraftregimentsandeightanti-
aircraftbattalions,”aswellascombatunitsandfinally“tworegiments
ofgasolinepipelinetroops.”21
ContrarytopopularAmericandepictionsoftheirVietnameseoppo-

nentsasshadowyfigureshidinginthejunglewithonlyarifle,thereality
ofthecommunisteffort,especiallyby1970,wasmoreoneofacityon
themove.SupplylinesoftroopssuppliedwithRussianandChinese
equipmentfannedoutinstreamsalongmountaintrailsandrejoined
atdesignatedsupplypointsinLaos.LiketheUSArmyatCampEagle,
theyproducednewtownsatthesekeyjunctionpoints.22

Inthedecadessincethewarendedin1975,mostVietnameserecords
oflifeinthewarzoneappearinmoviesandfiction.LêMinhKhuê
(1997),aveteranofanall-femaleyouthbrigadesupportingtheTrương 
SơnCommandonthetrail,writesterse,Hemingway-likeshortstories
depictinglivesshatteredamidstimagesofmoonscapesproducedby
bombcraters.Eventoday,newsclipsandtelevisiondocumentaries
oftenvisuallyrefer toblack-and-whitepansacrossapocalypse-like
destructioninthemountains,thoughgenerallytheaimoftheseshows
istocontrastwartimedestructionwithtoday’s“regreened”(phủ xanh)
hillsidesnowcoveredinblanketsofindustrialforestsorcashcrops
suchasteaandcoffee.23
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The Village, the Hill, and the Base

Afterthewar’sendin1975,amidstabackdropofdenudedhillsand
deadtrees,storiesofAgentOrangecontinuedtocirculatewhilethe
Vietnamesegovernmentstrictlylimitedmostoverturesofforeignaidto
supportcomprehensivetoxicologicalresearch.TheUStradeembargo
againstVietnampreventedmeaningfulexchangesbetweenAmerican
andVietnamesescientistsbefore1994.Meanwhilein1991,theUSCon-
gresspassedtheAgentOrangeActtodirecttheVeteransAdministration
totreatAmericanveterans.24Atthesametime,theUSEnvironmental
ProtectionAgency includedseveraldozenVietnam-erabases inside
UnitedStatesterritoryonitsNationalPriorityListforcomprehensive
toxiccleanup.25ThenormalizationofUS-Vietnamrelationsledtomore
public,multinationalinvestigationsbutsolelyatthewell-knownAgent
Orangehotspots.In1996and1997,aCanadian-Vietnameseteamvisited
theAShauValleytotestfordioxinatsitesinthemountains.Alongthe
crateredhillsideswhereplaneshadsprayed,theyfoundtracesofTCDD
dioxincomparabletobackgroundlevelsonAmericangolfcourses,zero
tofivepartspertrillion.However,atoneformerbaseinthevalleywhere
theherbicidewasstoredindrumsandpresumablyreleasedintobomb
cratersafterthebase’sevacuation,theteamfoundspikesofdioxincon-
taminationandtraceditfromthepondstoducksandfishandtohuman
fattissue,especiallybreastmilk.26AsUS-Vietnamrelationsimprovedin
thefirstdecadeofthetwenty-firstcentury,theFordFoundation’sfirst
VietnamdirectorinHanoiworkedwithgovernmentrepresentatives
andscientiststoestablishapublic“dialogue”aimedatremediatingwhat
mostagreedweretheprioritypollutedsites,theformerairbasesthat
stockpiledherbicides.27
WhiletheUnitedStateshasnowcommittedseveralhundredmillion

dollarstocleaningupthedioxinhotspotsatseveralformerairbases,very
littleofthisinternationaldialoguehasventuredbeyondAgentOrange
anddioxintoincludecomprehensivecleanupsatthedozensofformer
baseslikeCampEagle.WeretheUnitedStatestopayforcomprehensive
remedialinvestigationsandcleanup,thecostateachlargerbasesite
mightreachonebillionUSdollars;consideringthattheUnitedStates
operatedseveraldozenmajorbasesites,atotalcostforcomprehensive
toxiccleanupmighttopthirtybilliondollars.28Thereare,ofcourse,
complicatingfactorsbeyondthereluctanceofAmericanleadersand
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theUSCongresstospendsuchasum.Forone,manyformerbasesites
arenowrepurposedasindustrialparks;foranother,suchassistanceis
inevitablytiedupwithfast-evolving,newdefensearrangementsbetween
theUnitedStatesandVietnam.Finally,inacountrywheretheaverage
annualincomeapproaches6,000USdollars,thescaleofsuchacom-
prehensivecleanupissounimaginableitrarelyenterspublicdiscussion.
Andyet,justlikethehighlydetailedaccountsofdailychemicaland

bombingmissions,thereisadetailedarchivedescribingeachindividual
militarybasewithmapsof landfills,chemicaldepots,maintenance
facilities,andthelike.Thereisalsophotography,evensatellitephotog-
raphy,thatonecanusetodetectthefootprintsofsitesliketheTenth
Chemical’sdepot,withitsrinsepadsandthehelicopterpadwhereHueys
andCH-47sdepartedondailymissions.

Applied Toxic Timescape Research

Giventhesehigh-levelpoliticalandeconomicconstraints, it isun-
likelythateithergovernmentwillcarryoutremedialinvestigationsat
thesesites;butthereisneverthelessimportantvalueindrawingon
publiclyavailablesourcesto,ifnothingelse,provideinformationto
localstakeholders.Itwaslargelythankstolocalgovernmentinterest
inobtainingthisinformationthatIwasablefrom2007to2011tocarry
outsitevisits,oralhistories,andlocalresearcharoundonemilitary
areanearHuếincentralVietnam.Thisareahadminimalassociation
withtheAgentOrangehotspots,butbeginningin2000,thelocalgov-
ernmenthadstruggledwithperiodicdiscoveriesofburiedchemicals,
especiallypersistentCS.Isetoutanappliedprojecttodetail,inthe
mannerofcomprehensiveremedial investigations, thetoxichistory
ofthesebases.InresearchingbaseclosurerecordsattheNationalAr-
chives,Idiscoveredhighlydetailedairphotos,maps,andotherrecords
detailinglandfills,chemicalstoragedepots,andotherfacilities.Like
manyAmericanbases,thisoneclosedabruptlyinDecember1971as
theUSmilitarybegandrawingdowntroops.Inlessthanonemonth,
allof theunitsassignedtothebase(includingtheTenthChemical
Platoon)returnedto theUnitedStates.Figure4.5showstheghost
townleftbehindastheSouthVietnamesemilitarytookpossessionof
thebaseproperty.
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FIGURE 4.5. MACV Base Turnover Files, Camp Eagle. Source: NARA2, RG472, 
MACV Construction Directorate, Real Property Disposal Files, Box 3. Map 
software courtesy of ESRI, Inc.

Thisalmost-domesticscene,amanstandingwithtwodogsinthe
foreground,alsocontainsevidenceofthefateoftheemptieddrumsused
bythethousandstodeliverfuelandchemicalstoCampEagle.Troops
usedthemasfirebinsforburningorganicwasteor,morecommonly,as
makeshiftbarriersagainstshrapnelalongthewallsofbarracks.Arowof
drumsisjustvisibleinthebackgroundbehindtheman.
Totheworldpress,USofficialsnotedthataspartoftheVietnamization

strategy,thebaseswouldsoonbefilledbythousandsofVietnamesesoldiers
whowouldcontinuetoprosecutethewar.Privately,however,bothUS
andSouthVietnameseofficialsacknowledgedthatthebaseturnoverwas
ahasty,improvised,totalabandonmentofthesespaces.Americanforces
removedperimeterlightingsystems,airconditioners,water-treatment
systems,fencing,electricalgenerators,medicalequipment,helicopters,
guns,communicationsequipment,andsoon.Thebasetheyturnedover
wasadefenselessshell.Thingstheydidnotremoveincludedseveralyears’
worthofindustrialwasteinthebaselandfillandyears’worthofchemical
residuesspilledoverthehillside.StocksofcontainerizednapalmandCS
presumablyfoundnewapplicationswiththeSouthVietnamesemilitary,
butunearthedcachesofCSintheareasuggesteithertheAmericansor
theSouthVietnameseburiedunusedstocksinpits.29
Combiningtextrecordswithhistoricairphotosandsatelliteimagery

permittedmetopinpointthefacilitiesoftheTenthChemicalPlatoon
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aswellaslandfillsandpotentialspillsites;showingitinrelationshipto
streamdrainageandnearbyvillagelandspermittedamorefocusedview
onareasmostlikelytobeimpactedbytoxicrunoff.Figure4.6showsthe
baseboundary(blackoutline)withstreams(whitelines)runningnorth
(downstream)intovillagefieldsandhomes.
Thisjuxtapositionofchemicaloperationsandhazardouschemical

storagealongastreamdrainagewasnotaccidental.Thesitingofthe
TenthChemicalPlatoonwithpadsfordrummedchemicalsnexttothe
160thHelicopterBattalionthatcarriedthemreflectedacommonmili-
taryandindustrialpracticeofthemid-1960s,usingnaturaldrainage
pathwaystodumpwaste—fuelrunoff,pesticideresidues,herbicides,
andexcessfromthesteeldrums.Thedisposalprotocolofthedaywas
towashtheseresiduesofftheasphalt-coveredhelipadordrumfieldinto
thestreambelow.
Foralmostthirtyyearsafterthebaseclosed,therewaslittleeffortto

regreenthislandscape.Asamilitaryproperty,thebaseareatransferred
in1975totheconqueringPeople’sArmy.Suddenlyoverwhelmedwith

FIGURE 4.6. Photomosaic and satellite imagery, 1972, showing Camp Eagle 
cantonment with added detail of base boundary (black) and streams (white). 
Sources: Box 3, Military Assistance Command Vietnam Construction Direc-
torate, Real Property Disposal Files, RG472, NARA2 and CORONA Frame 
DS1117– 2038DF144, courtesy of US Geological Survey, Earth Resources 
Observation and Science Center. Image by author. Map construction courtesy 
of ESRI, Inc.
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somanyinheritedbaseproperties,thePeople’sArmymadelittleeffort
tomanagesuchspacesthat,underareunifiedgovernment,hadlittle
strategicvalue.
A(multispectral)satelliteimagetakenin2002(figure4.7),adjusted

toshowaninfraredlayer,detailsthestill-denudedhilltopsandoutlines
ofbuildingsonthebaseandanew,potentiallycomplicatedadditionto
thevillagelandscape:areservoir.
Builttosupplyvillagefieldswithwaterthroughoutthedryseason,

thesereservoirshavebecomefocalpointsfortoxicfinds.JustasintheA
ShauValley,themuddysiltatthebaseofreservoirsisoftencontaminated
withheavymetalsandothertoxicmolecules,suchasdioxin,thatsettle
intothemud.Whenlocalworkersperiodicallycleantheseshallowlakes,
theyoftendiscover(sometimeswithfatalconsequences)wastedrums
fromthebaselandsabove.
AsthepaceofeconomicdevelopmenthasacceleratedrapidlyinViet-

namsincetheearly2000s,thenumberofthesediscoverieshasincreased.
InJanuary2000,workersatasimilarreservoirafewkilometersaway
excavatedaboutadozenfifty-five-gallondrumsofdiscardedCS2.As-
sumingthedrumswereempty,theypuncturedthemwithshovelsand
thenaccidentallyinhaledthecausticpowder.Severallaterdiedatthe

FIGURE 4.7. 2002 IKONOS satellite image with annotations added by author. 
Source: IKONOS- 2 satellite frame, courtesy of GeoEye Foundation. Map soft-
ware courtesy of ESRI, Inc.
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hospitalwithholesintheirlungsandesophagus.30Thesetoxicevents,
rarelyattractingmuchinterestfromHanoiorabroad,neverthelesscat-
alyzelocalandprovincialgovernmentstotakeamorecomprehensive
approachtothetoxictimescapesofthebase.AgentOrangeresearch
hascontinuedatthreestill-functioningairbases,buttheoverwhelming
majorityofformermilitarylandscapesareleftforlocalgovernments
andvillagestomanage.
Inthecourseofinterviewswithlocalexpertsandvillageresidents,

manyofwhomrecountedstoriesofindividualsintheirfamilieswith
unusualbirthdefectsandcancers,Iquicklybegantorealizeanumber
ofcomplexitiesinattemptingtolinkstoriesofsicknesstothechemical
wastesinthehillsabove.

Mobile People, Mobile Chemicals

Returningtotheissueofbodilyexperiencesinthesemultilayered,com-
plextoxictimescapes,weseethatanotherchallengeinidentifyingthe
sourceofaperson’sexposurestemsfromthefactthatpeoplemoved
longdistancesduringthewaryearsandespeciallyafter,asoveramillion
peopleleftVietnamasrefugees.ManyVietnameseveterans,womenand
men,lefttheirhomevillagesasyouthandtraveledhundredsifnotthou-
sandsofkilometersformilitaryserviceoverseveralyears.Oneresident,
Mr.Minh(born1925),recountedhowhejoinedtheViệt Minh before 
1954, traveled to Hà Nộifortraining,theninthe1960smanagedakey
ferrycrossingontheHoChiMinhTrailinLaos.Hewassprayedwith
AgentOrangethere;andheblamedhisson’sseverelydeformedlegson
hisexposuretotheherbicide.31Aswithsomanyveterans,hebelieved
thistoxicexposureinLaosbroughtgeneticdamageinhischildren.This
realization—thatone’sbodycarriesthechemicalimprintsofexposures
fromelsewhere—highlightsamajorconcernforveteransandtheir
offspringwhoareunsurewhethertoxicexposureshaveoccurredfar
awayinformerbattlezonesorthroughdaily,small-doseexposurefrom
drinkingwaterinthevillage.
Returningtoabroaderthemeinthisvolume,howarewetocharac-

terizethesebodilydimensionsoftoxictimescapeswhenpersonssuch
asMr.Minh,postwarsettlers,andrefugeesweremovingsuchgreat
distances?AsMr.Minhrecountedtalesofhistravelsduringthewar
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andexperienceswiththepostwarsettlersinthe“dead”hillsabovethe
village,Iquicklydissolvedmystaticpictureofvillagelifederivedfrom
somuchcolonialanthropologyandpostcolonial,nationalistwriting
aboutthecountryside.

InthischapterIhavefocusedonthestoriesthathistorianscanconstruct
aboutatoxicpast.Inthecaseofthechemicalplatoonanditsbasein
centralVietnam,reconstructingmultipletoxictimescapesoftheAmeri-
canchemicalwarchallengesatendencytoobfuscatethisrealitythrough
asingularfocusonAgentOrange.Theextentandeffectsofherbicide
sprayingarehighlyvisibleinthemedia,lesssothelandscapetoday;and
thereremainsadeepsenseofinjusticeamongmillionsofVietnamese
who,likeMr.Minh,believetheirsufferingisdirectlytiedtoencounters
withthischemical.However,fromtheperspectiveofconstructingtoxic
histories,thenationwideifnotglobalassociationbetweenVietnamand
AgentOrangeistroubling.Doesitnotdistractattentionfromthemore
complexchemicalenvironmentsandecosystemsofthewarzone?The
moralstoryofAgentOrangeisclear,butgettingatmorecomplexhisto-
riesoftheherbicide’splaceinthewarzoneandtheworldrequiresdecon-
structionofthismonotoxictale.OutsideofVietnam,tensofmillionsof
peopletraveledthroughenvironmentstreatedwiththesamechemical,
anditscontaminants,asthatinAgentOrange.Inthewarzone,people
movedthroughenvironmentstouchedbymorethanadozenpotentially
toxicorlethalchemicals.WhatmakestheAgentOrangestorysosalient
isitsboundedness.Therearediscreteboundariesofspraypaths,and
recordsofspraymissionswithspecificsondate,location,andvolumes
used.ThespecificityofhistoricalrecordssuchastheTenthChemical
Platoon’sdailymissionschallengesthissingularfocuswithhighlyde-
tailedmappingsofallsortsofchemicalactivity,adayinthewarzone.
Myethnographicandsite-basedstudiesalsorevealedother“blind

spots”havinglesstodowithafocusonaspecificchemicalthanmyten-
dencytofocusonthissiteduringjustone“toxic”war.Thelensthrough
whichIoriginallyunderstoodthisbasefootprintwasalmostwhollycol-
oredbyAmericanrecords,airphotos,andmaps.Likesomanycolonial
ethnographers,Ireadthislandscapethroughthisarchivalframing.This
exceptionalorcolonialbiaspresentsproblemsfordevelopingmorecom-
prehensiveunderstandingsoftoxictimescapes,asKateWright’schapter
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(thisvolume)makesclearinherstudyofIndigenousontologiesoftime.
Themilitarybaseinmystudy,likemostofthoseoccupiedbyAmericans
inthe1960s,wasnot“carvedoutofnature.”Ethnographicresearchgrad-
uallyshiftedmyfocusfromlocatingtoxicexposureswithintheAmerican
periodtoplacingAmerican-eraepisodesinamorelayeredhistoryof
ecologicalrupturesandsociopoliticalresponsestoareasdescribedas
“dead”landsincetheearly1800s.32Theconditionsthatproducedthe
baseanditsfrequentreleasesofnapalm,CS,fuels,andpesticideswere
historicallyandsociallysituatedin“deadland”longseparatedfrom
otherspaces.Takingthis“Indigenousontology”andthinkingforward
intime,1960stoxicityhasinturnproducedidealconditionsfornew
stateandprivateintereststolocatenew,potentiallytoxicventureshere.
Myinitialblindspoton“Americanexceptionalism”openedupfurther

questionsabouthowsuchtoxictimescapesfitintolongerhistoriesof
whatScotttermsthegrid-basedlogicofstatebuilding.33Baseexpansions
werelimitedtolandsdescribedlocallyas“wasteland”(đất bỏ hoang),
butinacountrywherelandisscarce,even“dead”or“waste”landhas
importantuses.Thisdynamicnatureof“waste”areasassociatedwith
multilayeredtoxictimescapesdeservesgreaterattention.Intenyears
ofresearchtrips,Iwatchedsomesitesidentifiedaspotentiallytoxic
transformwithanewmixofmilitaryandindustrialenterprises.The
gridlogicoftheabandonedAmericanbasewithitssewer,water,and
electriclineswasrebornintoanexportprocessingzone.
Ethnographicstudiesofpollutedplacesexposecracksinone’scritical

lensesandshortcomingsforhistorianswhorelyalmostsolelyonarchives.
Trulyaligningone’sresearchwithatoxiclandscapeandtimescapemay
meanabandoningcertainmoralframeworksinwhichtoxicityiscon-
structedtoo.ApreoccupationwiththeAmericanmilitaryactivitiesof
theTenthChemicalPlatoonobscuresalonger,moredynamicinterplay
betweenmilitaryandindustrialpollutersatthesite.
Acknowledgingtheserichpocketsofchemicalhistoryaswellascrit-

icalblindspots,howmightthiskindofmultilayeredanalysis“dowork”
forotherresearchersoratothersites?Situatingstudiesoftoxicityin
lessstatic,morehistoricallydynamicspacessubjecttoshiftinghuman
experiencesandactivitiesmayallowforamorerhizomicapproachto
understandinghowtoxicity,suchasdioxinexposuresorpersistentCS,
travelsthroughnatureandthroughlivingbodies.Toxicexposuresinthe
warzonesofVietnamandinthevillagesproduceddistinctivemetabolic
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andsocialruptures.Deforestationandthecreationof“wasteland”in
thehillsproduced“openings”forsuccessiveindustrialoccupationtoo.
Thevalueofthismultilayeredorrhizomicapproachisthatitdoesnot
diminishtheimportanceoffine-grained,individualactions;rather,it
placestheminamoredynamiccontext.
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CHAPTER 5

Toxic Flows and Societal Exposures
The Maritime Toxic Timescape, 
Environmental Degradation, and Social 
and Political Change on the Bulgarian 
Black Sea Coast from the 1950s Onward
Anna S. Antonova

WHEN RACHELCarsonwroteofwaterpollutionbypesticidesasaprob-
lemthatmustberegarded“aspartofthewholetowhichitbelongs—the
pollutionofthetotalenvironmentofmankind,”1sheindicatedthatpolluted
spacescansimultaneouslyofferamaterialrealityoflivedexperiencesanda
metaphoricalentrywaytodiscussionsofbroadersocietalissues.Nowhereis
thistruerthaninmaritimecontexts,wheretheliminalityofmaritimespace
bridgesthematerialandthemetaphorical,theslowandtheimmediate,
andthevisibleandtheinvisible.Maritimespaces,suchastheBulgarian
BlackSea,whichisthefocusofthischapter,offerauniquetakeontoxic 
timescapesastheyallowustothinkacrosstimeandspaceandtoattend
toflowsandconnectionswhileretainingaplace-basedfocus.Toxicityis
hardtomonitorortraceinthecontextoflargebodiesofwater,wheretoxic
particlesoftenbecomedispersed,transformed,ordilutedevenasthey
remainintheecosystem.Consideringmaritimespace,hence,requires
scholarsoftoxicitytothinkbeyonditsimmediatematerialconsequences
onbodiesandenvironments.Adoptingamaritimeperspectiveoffersa
disruptivelookattoxicity,demandingthatscholarsreflectonwhattoxic
exposurecouldmeanforcommunitiesintermsoftheirsocialrelations
andpoliticsagainstafluidbackdropofuncertainty.
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Inthischapter,Iarguethatcommunitiesfacedwithalackoftrans-
parencyorcertaintyaboutthematerialconsequencesoftoxicexposure
cometoexperienceaninternalized,societalexposure—thatis,acol-
lectivesenseoflivingintoxicsurroundings.Unliketheliteral,bodily
exposuretotoxicity,thissocietalexposureisnotsomethingchemically
traceableinthebody.Iargue,however,thatitleavesamarkonhow
societiesthinkaboutandrelatetoeachotherandtotheirenvironments.
Societalexposurefunctionsalongsideitsmaterialtwin,cuttingacross
timeandspacetoformanequallyimportantpartofthetoxictimescape.
IbasetheseargumentsonmyempiricalobservationsfromtheBulgarian

BlackSeacoast,whereIconductedfieldworkaspartofalargerproject
oncontestedsocialandenvironmentalchangeontwoEuropeanshores
(theYorkshireNorthSeacoastbeingtheother).TheBulgarianBlack
Seahasbeentherecipientofheavyagriculturalandmilitarywasteinthe
lastcentury.Sinceatleastthe1950s,aseriesofinterconnectedproblems
arisingfromindustrialrunoffandthesea’sownuniqueoceanography
haverendereditoneofthemostdegradedseasintheworld;2butthe
possiblelingeringeffectsofthesedynamicsarenotalwayscleartocom-
munitieslivingalongitscoastlines.Meanwhile,thecountryofBulgaria
haswitnessedaseriesofpoliticalchanges—thechangefrommonarchyto
socialismin1944,thetransitiontodemocracyin1989,andtheaccession
totheEuropeanUnionin2007.ThroughoutmyresearchalongtheBul-
garianBlackSeacoast,Icollectedmedia,political,literary,andarchival
texts,andinterviewedenvironmentalactivists,communitymembers,and
governmentofficials,selectedaspartofapurposivesnowballapproach.3
Readingthesevaryingtextualandoralnarrativestogether,Idescribe

atoxictimescapethatspansdifferenttemporalitiesandpoliticaland
economicregimes.Throughmyanalysis,Idebatethemovementoftoxic
flowsontheBulgarianstretchoftheBlackSeashoreinbothmaterialand
metaphoricalways.AcentraldifficultythatIcontinuetoencounterlies
indeterminingthedistinction—orlackthereof—betweenthematerial
consequencesoftoxicexposureandthesocietalconsequencesthatcanbe
equallyacuteandpossiblyevenmoreelusive.Iarguethatthedistinction
isparticularlyelusiveforcontexts(liketheoneIdebatehere)inwhich
invisibility,temporalcomplexity,andambiguitycomplicatecommunities’
experiencesoftoxicexposure.Althoughthechapterpresentsanarrative
inwhichneithertimenorthepoliticalcircumstancesremainstatic,
thesedivergentflowscometogetherinmyfocusontheBulgarianBlack
Seacoast.Inthisway,myperspectiveonmaritimespacecomplements
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thetemporalfluxinKateWright’schapter,aswellasthespatialand
temporallayeringoftoxicityinDavidBiggs’s,aspartofthissectionof
Toxic Timescapes.Bothtemporallyandspatiallyfluctuating,aswellas
layeringovertime,themaritimetoxictimescapeoftheBulgarianBlack
Seacoasthelpshighlighthowmultipleflowsmightstillbecolocatedat
ananalyticalintersectionpoint.
Mychapterproceedsasfollows.First,inordertobettersituatemy

explorationofthemaritimeperspectiveontoxictimescapes,Ialign
theoreticalworkonmaritimespace,coasts,andflowswiththeconcept
ofthetoxictimescape.Inthesecondsection,“ToxicityFlows:AMari-
timePerspective,”Idefinethistheoreticalperspectiveandintroduceits
relevancebybrieflyvisitingthemodernhistoryofpollutionandtoxic
flowsintotheBlackSea.Next,in“ContestingHazardsontheContem-
poraryBulgarianBlackSeaCoast,”Ioutlinesomeofthediscussionsand
contestationspertainingtotoxicitythatIwitnessedduringmyfieldwork
ontheBulgarianBlackSeacoastline.Iexplaintheconditionsofuncer-
taintythatprevailinthiscontextandshowhowparticipantsreacted
totheseconditionsbyresortingtospecificpracticesofrepresentation
andknowledgeproduction.Insectionfour,“InheritedToxicityand
MetaphoricalExposures,”Igobackintimetothelatesocialistperiod
andthepostsocialisttransitioninordertohighlightsomeoftheparallels
andcontinuitiesbetweenthetwotemporalitiesandshowhowbeing
attentivetoalongertimelineoffersadditionalexplanatorypowerwhen
itcomestoanalyzingthecontemporarynarratives.AswithDavidBiggs’s
explorationofchemicalsinVietnaminthisvolume,Idemonstratehow
inatoxictimescape,problemswithtoxicitymayevolvecontinuously
despitethefluctuationofpoliticalregimesovertheyears.Finally,Ilink
myobservationsabouttheBulgarianBlackSeatoxictimescapebackto
thetheoreticaldiscussionontoxicflows,beforedrawingoutthecon-
tributionsthischaptermightoffertothebook’sreader.

Toxicity Flows: A Maritime Perspective

WhenBarbaraAdamfirstproposedthetimescapeasalensthatcan“bring
intoviewthein/visible,latent,immanentandimplicatedimensionsof
socio-environmentalphenomenaandprocesses,”4shemayaswellhave
beentalkingaboutmaritimespace.Oceans,seas,andtheircoasts,as
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variousscholarsstudyingthemhavehighlighted,5requireatypeofthinking
thatcanmakeconnectionsacrosstimeordifferentplanesofspace.Christer
Westerdahlhasobservedhowmaritimecultureeverywhereischarac-
terizedby“apreoccupationwithdirections,andcombinationsoftime,
directionanddistance,”aswellaswiththevisibleandinvisibleextensions
ofthenaturalcoastalormarinelandscape.6Saltwaterexpansesleadhuman
thoughtalonglesshabitualtemporalorspatialpaths,provokinghumans
livingbythecoasttounderstandtheinvisiblethreatsthatconcernRob
Nixoninhispostulationofslowviolence.7Itisnotcoincidentalthatthe
volumeyouarecurrentlyreadingfeaturesanoceanicsection.Maritime
spacelinksplaces,times,andflows,aswellasthevisibletotheinvisible,
theimaginativetothepolitical,andthemetaphoricaltothematerial.
Maritimespacealsopresentsavaluabletheoreticallensforthetoxic

timescapebecauseithelpsextendthesespatialandtemporalconnections
beyondtheindividualhumanexperience.Thinkingaboutorwiththe
seaoftennecessitatesawarenessofthenonhumanperspectiveandscale,
muchasJessePetersonillustratesinhischapterontoxicalgaeinthis
volume.ThisisalessontaughtwellbystrandsofIndigenousthought
andposthumanscholarship,whichframethefluidanddynamicrelations
betweenhumansandtheirenvironmentthroughtheprismofwater
flows.AstridaNeimanis’sBodies of Water, forexample,hasrecentlyre-
imaginedembodimentaswatery,preciselybecausethisenablesarupture
oftheboundarybetweenindividualbodiesandthesocialandmaterial
environmentstheyconnectto.8Herargumentowesmuchtostrandsof
AnishinaabekIndigenousthought,reflectedintheworksofDeborah
McGregor,9inwhichsuchhuman-environmentalflowsformthebasis
ofsituatedphilosophical,legal,spiritual,andsocialknowledge.Similar
conceptsemphasizingthewateryentanglementbetweenhumansand
environmentsanditsreachacrosseveryaspectofsharedlives,fromthe
politicaltothecultural,appearalsoinPaulatuuqthinking,asIndigenous
feministscholarZoeToddhasshown.10
Beyondthinkingacrosstemporalandspatialscales,thinkingwithmari-

timeflowshelpshighlighthowhumanexperiencesoftheenvironmentare
simultaneouslymaterialandmetaphorical.Throughouthistory,material
usesofandphenomenaassociatedwiththeplanetaryhydrospherehave
oftenunderlinedspecificsocietalandculturalperceptions.Forexample,
scholarslikePhilipSteinbergandElizabethDeLoughreyhaveshownhow
thematerialspacesoftheoceansandseashavesupportedavarietyof
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modernity’sindustrial,geopolitical,andmilitarystructures.11DeLoughrey,
inparticular,suggeststhattheseacanbe“humanized”byitsabsorptionof
pollutionandwaste—includingalsothewasteofhumanlivesintheMiddle
Passage.12Throughthisabsorption,DeLoughreyfurtherargues,theoceans
enabledcapitalistmodernity,bothphysically(bytakingitswaste)and
metaphorically(bycarryingthehiddencostsofitsideologicalregimes).
Inrecentscholarship,thesepointshavebeentakenfurtherbySimone
MüllerandDavidStradling,whohaveshownthathumanperceptionsof
waterbodies’liquidityandopacityhavemadetheminto“ultimatesinks,”
andillustratedhowthesekindsofperceptionsshapeanddefinevarious
legalandpoliticalregimes.13Thinkingaboutwasteinwatersheds,these
authorssuggest,mustbeasmuchaboutsystemsofknowledgeandtheir
politicsasaboutthephysicalwastedumpedinthewater.Takentogether,
theseinsightsleadmetotwokeypoints.First,maritimespaceenablesa
fluidityofthoughtthatcutsacrossquestionsofthematerial,imaginative,
andevenlegalaspectsofwaste.Andsecond,throughthisfluidity,mari-
timespacecanprovideatheoreticallyrobustcontextforconsideringhow
toxicityspansspatialandtemporalscalesandflowsbetweenindividual
andcollectiveentities.
TheBlackSea,analmostfullyenclosedseabetweensoutheasternEu-

ropeandAsiaMinor,illustrateswellthevalueinbringingthemaritime
perspectivetobearonourunderstandingofthetoxictimescape.Inthis
basin,theinflowoftoxicandharmfulmaterialsiscloselyentangledwith
contemporaneoussocialandpoliticalchanges.Wastefromtheregion’s
complexandshiftinggeopoliticsinthetwentiethandtwenty-firstcenturies
hasliterallyflowedintotheBlackSeathroughthewatersofitsimmense
catchmentarea.Drainingthecombinedwatershedsofmultiplerivers,
includingtheDanube,Dnieper,andDon(respectivelyEurope’ssecond,
third,andfourthlargest),theseareceivesthedischargeofnineteencoun-
tries14coveringnearlyathirdoftheEuropeancontinentandpartsofAsia.
Theinflowofsomuchfreshwatercontributestothesea’spermanently
stratifiedwatercolumn:averyshallow,biologicallyhabitablezonelimited
toabouttwohundredmeters’depthlayeredovertheworld’slargestanoxic
watermass.15Becauseofhowlittlehabitablespacethereisinitswaters,
theBlackSeaecosystemisespeciallyvulnerabletopollutionandtoxicity
throughthevastsizeofitscatchment.
Inturn,thisuniquematerialityhastransformedtheBlackSeainto

amirror for thevarious industrialandgeopolitical shiftsalong its
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catchmentarea.IntheaptwordsofgeographerBoianKoulov,theBlack
Sea’swatershedis“certainlynotthepart[ofEurope]thatspendsthemost
onenvironmentalprotection.”16Inthelatterdecadesofsocialism,agri-
culturalrunoffrapidlyincreasedthephosphateandnitratenutrientload
flowingintotheseabasin,resultinginfrequentphytoplanktonblooms
andeutrophication.17Meanwhile,thedeclineinthesea’stoppredators
throughoutthe1950sand1960sandtheintroductionthroughballast
wateroftheinvasivejellyfishMnemiopsis leidyi,factorsthatcontributed
totheecosystem’sdecimation,18reflectedglobalpatternsofindustrial
overfishingandacceleratedshipping.Thecollapseofsocialisteconomies
after1989broughtatemporarydeclineinnutrientrunoff.19Atthesame
time,thegeopoliticalchangeinrelationsbetweenthesea’ssixlittoral
countries(Bulgaria,Romania,Ukraine,Russia,Georgia,andTurkey)
allowedforthecreationoftheBlackSeaCommissionanditswork
ontacklingsomeofthefactorsaffectingthesea’sdegradation.20More

FIGURE 5.1. Black Sea catchment. Tentotwo— Catchment Boundary: CCM 
River and Catchment Database © European Commission— JRC, 2007, J. V. 
Vogt et al. (2007): A Pan- European River and Catchment Database, European 
Commission— JRC, Luxembourg, (EUR 22920 EN) 120 pp., CC BY SA 3.0, 
https://commons.wikimedia.org/w/index.php?curid=22653494. Map has 
been altered to provide English place-names.
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recently,however,EuropeanUnionagriculturalsubsidiestoBulgaria
andRomaniasincethetwocountries’accessionin2007haverevivedthe
threatofeutrophication.21Meanwhile,strategicconsiderationsovergas
andoiltransporthavesubjectedtheseatofurtherinternationalpressure
andpotentialpollutants.22Reflectingasitdoesthepoliticalandindustrial
ebbsandflowsofitswatershed,theBlackSeaisstillconsideredtoday
tobeoneofthemostdegradedseasintheworld.23Asof2016theBlack
Seawasfoundtoreceivepollutionatlevelssometimesequaltohalfof
thoseflowingintotheMediterranean,abasinsixtoseventimesitssize.24
Inshort,thereisalong-standingrelationshipbetweenthepoliticaland
industrialfortunesoftheBlackSea’swatershedandthedegradation
orimprovementofthemarineenvironmentitself.Thisrelationship
highlightstheimportanceofdrawingoutlinksbetweentoxicflows,
time,andsocietalchange.Yet,apartfromscholarshipthatconsidersthe
(admittedlysignificant)geopoliticalchallengesinthewayoftacklingthe
sea’senvironmentaldegradation,25thehumanandsocietaleffectsarising
fromthetoxicityflows’movementintoandwithintheBlackSea’sbasin
havebeenlittlediscussed.
Fortherestofmychapter,IfocusontheBulgarianstretchofthe

BlackSeacoast.Idescribeamaritimetoxictimescapethathelpsbridge
thematerialwiththemetaphorical,andthesocietalandpoliticalwith
theenvironmental,consequencesoftoxicflows.Inthespecificplace-
basedcontextIdescribe,thepermeationofvariousharmfulsubstances
overtimeissubjecttomuchuncertainty.OntheBulgarianBlackSea
coast,thesocialistgovernmentonceobscuredenvironmentaldataand
hiditfromthepublic.Contemporarysystemsofgovernancefrequently
donothavethecapacitytomonitorpollutionextensively,partlydue
toresourcesandpartlyduetothecomplexityofthismaritimespace.
Takentogether,thesefactorsmakeitdifficultforindividualstoreflect
ontheenvironmentalorbodilyexperiencesthathazardsmightentail
forthem.
Nevertheless,whenconductingfieldworkon this shoreline,and

speakingtoparticipantsspanningenvironmentalactivists,government
officials,andlocalcommunitymembers,Iobservedapreoccupation
withtoxicitythattheirnarrativesshared.Acrossthevariousmaterials
Iexamined,toxicitywasunderstoodinmultipleways.Spanningdiffer-
enttimeperiods,thesenarrativesdebatedtheideaofatoxicenviron-
mentbothliterallyandinarangeofmetaphoricalsenses.Participants
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Iinterviewedspokeoftheirconcernaboutvisibleandinvisiblevio-
lenceinwaysreminiscentoftheentanglementofpollution,politics,
andknowledgeonceexhibitedbythesocialistregime.Wranglingover
contemporarysuspicionsofindustrialshippingpollutionorwiththe
uncertaintyandunderreportingsurroundingwastetreatmentalongthe
coast,participantsevokednotionsoftoxicenvironmentsthatalsospoke
toasenseoftoxicsociety,atendencythatItracedbacktohistoricaland
literarynarrativesemergingfromthesocialistperiod.Iwasintriguedby
thesecross-temporalconnectionsandbythewaythenarrativescould
alternatebetweenthematerialandmetaphoricalexperiencesoftoxicity.
Thischapter,then,emergesfrommydesiretotracehowtheoretical
insightsfromstudyingtoxictimescapescanalsohelpscholarshipthat
lookstoreconceivesocioenvironmentalchangemorebroadly.

Contesting Hazards on the Contemporary 
Bulgarian Black Sea Coast

Focusingonamaritimeperspectiveontoxictimescapes,Icontendthat
theimpactofvaryinghazardsspreadsbeyondtheenvironmentaland
bodilyiterationsoftoxicity.Instead,Iarguethattoxicityalsocarries
importantpolitical,societal,andevencognitiveconsequences,especially
forcommunitiestowhomthematerialiterationsoftoxicityare,dueto
longtemporalscales,invisibility,orthepoliticsofknowledge,lessclear.
OntheBulgarianBlackSeacoast,severalfactorsobscuretheabilityof
individualorcollectiveactorstoestablishtheirexactcircumstances
withrespecttospecifichazards.Thecomplexityofestablishingwith
precisionhowtoxinsmoveorlingerinamarineenvironmentisone,
asistheinsufficientamountofresearchintotheimpactofdominant
industrieslikecoastaltourism.Equally,however,ambiguitysurround-
ingtheshoreline’senvironmentalgovernanceleftmanyparticipants
respondingtothevisibleandinvisiblethreatswithsentimentsabouttoxic
environmentsinthemetaphoricalsense.Theuncertaintysurrounding
differenttypesofenvironmentalhazardontheBulgarianBlackSea
coast—inessence,theillegibilityofthesehazardstoeithergovernment
orcommunities—therebycomestobeentangledwithsocietaldistrust.
WhenIspoketoparticipantsontheBulgariancoastline,I found

thattheyworriedaboutseveraldifferenttypesofhazardsandtoxicity



|Anna S. Antonova138

sources.Manyspokeofthedischargeofwastewaterintotheseafrom
overconstructedandseasonallyoverpopulatedcoastaltownsandresorts.
Severaltoldmeaboutsolidwasteslikeconstructionmaterialsandgarbage
depositedintothecoastalenvironment.Finally,Ialsoheardaboutillegal
oildumpinginsideBulgaria’sexclusiveeconomiczone.Yettheextent,
theseverity,andofteneventheexistenceofallthesehazardsinthecon-
temporarycontextwasheavilycontestedbetweenindividualnarratives.
Dependingontheirposition,participantssharedwithmecontrast-

ingperspectivesontoxicity,andperspectivesthatattimeslaidclaimto
divergingtimelines.Forexample,Boryana(apseudonym,likeallother
participantnamesIcite),speakingasamemberofaregionalinstitution
responsibleforenvironmentaloversight,assuredmethat“therehas
beenalotimprovementinourterritoryoverthelastyearortwo...to
preventtherunoffofimpurewater”throughnewpurificationplants
andincreasingthecapacityofoldones.26Ontheotherhand,however,
anotherparticipant,Georgi,whowasacivicactivistinawell-known
environmentalistgrouptoldmepointblankthattheinstitutionswere
lyingtome.Itwas“anabsolutelie”thattherewassufficientinfrastruc-
tureonthecoast,heclaimed.27Herecountedformetheexampleofa
purificationstationinthetownofLozenets,whichhadbeenrestored
in2016atthecostof553,000leva(about287,750dollars)inorderto
coverseasonalovercapacity.28Thepurificationstationformedpartof
whatBoryanareferredtoasgoodprogressinimprovingwater-treatment
capacityalongthecoastline,but,accordingtoGeorgi,“inreality[the
Lozenetsplant]doesnotpurifynitrogenandphosphorusfromthiswater.
Becauseit’soldandbecauseit’stwo-stage.Andthisrunsintothesea,and
nobodysaysthis,theMinistryoftheEnvironmentconvenientlykeeps
silent,rarara,it’sallgood,nobodytellsthepeople,thisrunsintothe
sea,itpresentsawonderfulbreedinghabitatforanythingyoucanthink
of,anditbreeds,andthat’swhyeveryonekeepssilent.”29

Eachperspectiveemphasizeddifferentaspectsofthetruth.Ifound
itsignificantthat,intheaccountIheardfromtheregionalinstitution’s
representatives,wastewaterwasanissuemorefirmlyrelegatedtothe
past.Whiletheyconcededthatseveralareasaroundthecoastlinestill
lackedthenecessaryfacilities,Boryanaandhercolleaguesemphasized
theprogresstheirinstitutionhadachievedovertime,withMargarita,for
instance,pointingtohowtheirinstitutionhad“completedpurification
plants[and]realizeddeepwaterrunoffs.”30Intheirnarrative,theonly
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remainingchallengewastworemainingsmallsettlements,wherethey
“can’tfindinvestmentinteresttoallownew[purificationplants]because
there’snocapacity”andthereforebuildingapurificationplantwasun-
justifiable.31Bycontrast,Georgisituatedhimselfandtheactivistgroup
towhichhebelongedasuncoveringhazardsandtoxicitiesthatremain
hiddenbutthathebelievedwereactiveandofimmediateconcernin
thepresent.Indeed,inspeakingofwhathebelieved(“TheMinistryof
Environment...keepssilent”/“Everyonekeepssilent”),Georgicon-
tendedthatthreatshadbeenrendereddeliberatelyinvisible,whether
throughgovernmentinactionorthroughdirectcorruption.Thetension
betweenhisaccountandthatoftheregionalinstitutionremindedmeof
BarbaraAdam’sargumentthatmodernsocietiesutilizetimeasanindus-
trialresource,tobecommodifiedandmanagedinwaysthatemphasize
visibleeffects—especiallythosemostlegibletoeconomicactors—over
thelessevidenttimelinesofenvironmentalhazardsanddegradation.32
ToBoryanaandMargarita,therecentprogressintreatmentcapacityand
theinvestmentinterestinfurthercapacityweretheelementsofthestory
thatmattered.InGeorgi’sview,instead,thatnarrativeobscuredpatterns
thatweremorevital,liketherunoffofnitrogenandphosphorusandthe
possiblemisuseofknowledgebytheMinistryoftheEnvironment.For
him,muchasAdammightargue,thegovernment’sattentiontoslow
timelinesservestoerasetheimmediacyofthehazardsthathehimself
locatesinthepresent.
Speakingtoanexpertworkingonenvironmentalmonitoringforthe

ministry,Ilearnedthatsimilarproblemsoftheinvisibilityorillegibility
ofthreatsalsopersistedatthegovernancelevel.Theexpert,Deyan,told
methatitwas“verydifficult”toestablishtheeffectthat,forexample,
thetourismindustrywashavingonthequalityofwater,largelybecause
suchastudywouldrequirevolumesofdatathatthegovernmentdid
nothave:“Wedon’thavethecapacity,totellthetruth.”33Inhiswords,
thegovernmentsimplydidnothaveenoughpeople(letaloneboats)
tocollectallthenecessarydata.34Indeed,whilescientificdataexiststo
helpillustratetendenciesandcorrelations,creatingastudythatcould
presentafullycomprehensivepicture,particularlyinthecontextofa
fluidmaritimespace,wouldbedifficult.
Forinstance,theredoesexistdatatosubstantiateGeorgi’sconcernabout

unfilterednitrogenandphosphorus.Together,thesenutrients—which
encouragephytoplanktongrowthandexacerbatehypoxia—havebeen
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seenasimportantfactorsintheBlackSea’seutrophicationproblemssince
the1970sand1980s.35Theyarestillreportedbyscientistsasamongthe
mostprominentsourcesofpollutionoftheBlackSeabasinasawhole.36
StudiesontheBulgariancoastline’sbathingwaterqualityfrom2010and
2016registerednitrogen,phosphorus,andarangeofbacteriaassociated
withwastewateraspresentbutatlevelsgenerallycompliantwithleg-
islation.37Yetsuchstudiescapturespecificpointsintimeandspecific
locations.Themaritimecontext,bycontrast, isfluid,bothretaining
andcirculating,orsometimestransformingordiluting,nutrientsand
chemicals.Whereitcomestomoreoverarchinganalysesofspeciesor
environmentalhazards,asDeyantoldme,thegovernment“doesnot
havetheconfidencethat[it]hasthedatawithwhichtointerpretthe
threatsfacingus.”38Accountsfromlocalinstitutions,liketheRegional
InspectorateforEnvironmentandWaters(Регионален инспекторат по 
околната среда и водите,BulgarianacronymRIOSV)inthedistrict
ofBurgas,canreflectthisdifficulty.Aninspectiononasitealongthe
southerncoastlineinSeptember2016ledtotheobservationthat“ata
perimeterof300–400metersthattheseawateristurbidwithaspecific
household-fecalsmell.”39Inthesummerof2019,aninspectionona
sitenearby“foundnooutflowsordischargesofwaste”andclaimed
thatthe“seawatersarevisuallypure,withnocoloring,opalescenceor
specificsmellsobservable.”40Thesereportscouldcertainlybereadin
thespiritsuggestedbyBoryana,asanindicationofimprovingwater
qualityresultingfromtheincreasedtreatmentcapacity.Spreadacross
timeandspace,however,andintheabsenceofdefinitivemonitoring,
thereportsneverthelessgiveafragmentedandconflictingpictureabout
thedischargeofwastewaterandthecoastline’swaterqualityasawhole.
Inthefaceofthegovernment’slackofconfidence,participantsspoke

ofpotentialthreatsbyrelyingontheirownobservationalnarratives.
Georgihimselfwasperhapsthebestexampleofthistendency,listinga
seriesofexamplestoillustratehispoints:Coastaltownswhosecanal-
izationemptiesdirectlyintothesea—forexample,apipethat“spews,
everyseconditspewssomeliterspersecond”;andpurificationstations
atcoastalresortsrefurbishedonlytomeetalready-outdatedcapacity
needs,theirincorrectfunctioningdetectablethroughtheirsmell—“In
Tsarevo,everywhere,theysmellterribly.Everythingsmells.”41Similarly,
localenvironmentalNGOemployeeAndreispeculatedthatlocalpu-
rificationplantswerefrequentlyworkingabovecapacity,concluding,
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“There’snowaythisthingisn’thavinganimpactonthecoastalstretch,
andwhenitrotatesinthisclosedoffsea,whichissosusceptibletoeu-
trophication.”42Andreialsogavemetheexampleofsolidconstruction
waste,whichaccordingtohimwashabituallydumpedintooneofthe
coastline’slagoons.Takentogether,thesecommentstookoncharac-
teristicsofwhatThomDavieshascalled“slowobservation,”43aform
ofcommunity-basedresistanceagainstgovernmentsorcorporations
refusingtoseecertainhazards.
Thus, intheabsenceofgovernmentcertainty,andindeedinthe

contextofdistrusttowardthegovernment’sactions,someparticipants
soughtwaystomakethethreatsthatconcernedthemvisible.Georgi,
forexample,recountedtomehowhehadundertakentoexaminethe
extentofoilpollutioninsideBulgaria’scoastalwatersthroughconduct-
ingindependentsatelliteimageryanalysishimself.“Iwasshocked,”he
said.“Onasingleday,inonebatchofsatellitephotosyouhave,say,ten
hugepollutionsfromshipsintheBlackSea...inoneplacetherewasa
trail[ofcrude]seventykilometersbyonekilometer.”44Hethenpointed
outtomethathisanalysisreliedonpubliclyavailablesatelliteimagery
ratherthanonthesuperiorimagerythegovernmentwouldhaveaccess
to.Tohim,thisindicatedstronglythatthefactsweredeliberatelybeing
heldback.Hisresponsetothisperceptionwastoseekoutindependent
streamsofinformationandtakeoverthemeansofknowledgeproduc-
tion,therebyshapinganarrativethatputintofocusthehazardshe
believedwereunderrepresented.
Itwassignificantthatcorruption,asmuchaspotentialbodilyor

environmentalimpacts,featuredcentrallyamongthesehazards.For
bothAndreiandGeorgi—fromtheirperspectiveasenvironmental
activists—thepersistenthazardsremainedinvisibletothegovernment
throughmechanismsthat,ifnotdeliberate,wereattheveryleastnot
accidental.Andreitoldme,forexample,aboutcasesinwhichenviron-
mentalimpactassessmentsweremissingandwherehiswritingtothe
localinstitutionsormunicipalityhadproducednoresults;indeed,he
alsotoldmeofcasesinwhichhisNGOhadbeenpressedtoapprove
ofenvironmentalimpactassessmentsbeforetheywerewritten:“They
wantedustosupportthedevelopmentplan.Isaidallright,butwillyou
letusreadwhatitproposes?No,theywouldn’t.”45Referencestocorrup-
tion,suchasAndreimade,functionednotonlyasdirectsignalsbutalso
asmetaphorsforatoxicsociety.AsDavidTorsellohasargued,debating
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orindeedenactingcorruptioncanenableindividualsandcommunities
to“conveygeneralissuesoflegalityandlegitimacy,”aswellastorestore
theirpoliticalagency.46InthecasesIhavecitedhere,corruptionsitsat
thecoreofsocietaldistrust,particularlydistrustdirectedupwardfrom
individualstowardthestate.Andrei’sandGeorgi’sstatementsreference
thepresenceofcorruptionintheclassicsense,yes,buttheyalsohighlight
thefunctioningofcorruptionasaslowviolenceinRobNixon’ssense.47
Debatingthetoxicityofcorruption,inturn,enablesthemtomakethe
invisible,inaway,visible.
Morebroadly,theuncertaintyanddistrustsurroundingtheextentof

toxicitywere,inandofthemselves,typesofwhatIhavecalledabove
societalandpoliticalexposure.Throughoutmyfieldworkandmyanalysis
ofnarrativesfromtheBulgarianBlackSeacoast,Ifrequentlywitnessed
thistrajectory:fromcontestingsourcesoftoxicity,participantsmoved
throughtheiruncertaintyaboutthehazards’threatlevel,andfinallyde-
batedthepermeationofsocialandpoliticaldegradationasaresult.One
ofthebestexamplescomesfrommyconversationwithlocalsmall-scale
fishermanSvetoslav,whotoldmethatpollutionhadcontributedtoward
thedeclineinfish,particularlyturbot,inrecentyears.48Butwhen,atthe
endofourconversation,Iaskedhimhowhewouldenvisionaperfect
relationshipbetweensocietyandtheenvironmentontheBulgarian
coast,hedidnotspeakaboutfisheriesdecline,eventhoughthatissue
hadconcreteandimmediateconsequencesforhimpersonally.Instead,
Svetoslavmovedonfromtoxicity,directingourconversationtoward
societalrelations:“Bothintheland,andinthesea,everyonetriestobe
aheadoftheother,everyonetriestooutruntheother,everyonetries
tolowertheirnetinfrontoftheother,andthisiswrong,becausethere
isenoughfishforeveryone....ThisiswhatIwishwouldchange,the
jealousybetweenpeople.”49
Svetoslav’suseofhisownlivelihoodasametaphorstrikesmeasan

importantillustrationofthewaythattoxicityfunctionsmetaphorically
aswellasmaterially.Thecausesbehindthesetypesofsocialandpolitical
exposure—toxicflowsthataffectthesocietalandpoliticalconsciousness
insomeway—canbebetterexplainedwhenlookingattheBulgarian
BlackSeacoastasatimescape.Todoso, inthefollowingsectionI
examinenarrativesthatemergedfromthe1950sonward.Inthisway,
Ibringthesociopoliticalandcognitiveimpactsoftoxicexposureover
timefurthertothefore.
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Inherited Toxicity and Metaphorical Exposures

Toalargeextent,theresponsestotoxicityanduncertaintyinthepresent
arerootedinspecificexperiencesintherecentpast.InBulgaria,aselse-
whereacrosstheEasternblocduringtheColdWar,thesocialistregime
leftnotonlyalegacyofpollution50butalsooneoftanglingknowledge
productionwithstatepolitics.AsearlyasStalin’svelikie stroiki(“hero
projects,”aseriesofgrandplansformodelingandtransformingnature
acrosstheUSSR),socialistcountriesdevelopedpatternsofsubjugating
theenvironment—alongwithsociety—intheserviceoftheoverarching
goalsforthestateandeconomy.51Althoughthesocialistregimehad
someenvironmentallawsonthebooks,theywereweaklyimplemented
andpermanentlysupersededbythestate’sindustrialtargets.52Forthe
mostpart,ecologicaldatawasunavailabletothepublicor,whenitwas
communicated,oftenprovedfalse;thismadeitdifficultforindependent
observersoradvocatestoassesstheenvironmentalstatusofecosystems.53
Beforeglasnost,theregimeallowedverylittlediscussionoftheecological
consequencesofitsvariousindustrialundertakings,despitetheirpoten-
tialimpactoneitherworkersornearbyenvironments.Oneprominent
examplefeaturesairpollutionfromtheKremikovtsimetallurgicplant,
openedin1961nearthecapitalcitySofiaas“thegreatestBulgarianin-
dustrialprojecteverundertakenand...thegreatestsinglesymbolof
socialistconstruction.”54VariousreportstoRadioFreeEuropeelaborated
ontheironicsignificanceofthissymbol.Fromaneconomicstandpoint,
theplantwasunnecessaryandindeedcounterproductiveduetothe
poorironcontentinlocaloredepositsandtheinsufficientquantities
ofprocessingmaterialsavailableinBulgaria—factorsthatnecessitated
expensiveimports,earningtheplantthenickname“thegraveyardof
theBulgarianeconomy.”55Thepollutionandthreattohealthcaused
bytheplantarehardtoascertain.Fromthestart,laborersconsidered
itsworkingconditionsequivalenttothoseofaconcentrationcamp,56
butdiscussionsofairpollutionweresubduedbythegovernmentuntil
thelate1980s,whenglasnostallowedopendebateoversomeofthese
issuesforthefirsttime.57TheKremikovtsicasethusdemonstratesaptly
howenvironment,health,andknowledgewereallheldhostagebythe
socialiststate’sindustrialtargets,evenwhenthesetargetswereunrealistic.
Airpollutionisanimportanttangentherebecauseithelpsillustrate

howthecross-temporaleffectsoftoxicityacquiredametaphoricaland
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politicalmeaninginthecontextIdiscuss.Demandsforglasnostaround
thisspecificissueresultedintheenvironment’sentanglementinevents
leadinguptothe1989politicaltransitioninBulgaria.In1987,highlev-
elsofairpollutionfromaRomanianchlorinefactoryintheBulgarian
DanubetownofRusepromptedpublicdemonstrationsinitiallyledby
mothersconcernedfortheirchildren’shealth.58Fromthatrelatively
smallfocus,however,themovementquicklyspreadacrossthecountry.
By1988andespecially1989,Ecoglasnosthadgrownintoacountrywide
publicplatformfordiscussionsonhumanrightsandpoliticalchange
throughtheprismoftheenvironment.59Itcoveredavarietyofregionally
importantissues,divergingfromairpollutiontowardlocallyspecific
concerns;onthesouthernBulgariancoastline,forexample,itcentered
aroundrunoffandpollutionfromNeftochim,apetroleumprocessing
plantnearBurgas.60Finally,intheautumnof1989,Ecoglasnostprotests
inSofiaorganizedinsupportoftheHelsinkiConferenceonEnviron-
mentalCooperationplayedapivotalroleintheseriesofeventsthat
triggeredtheregime’sfall.61
TheshorthistoryoftheEcoglasnostmovementhintsatavitalentan-

glementbetweenperceptionsofenvironmentaldegradation,intolerance
towardknowledgecontrol,andsocietybuildinginsocialistBulgaria.A
1988articleinBulgarianliterarynewspaperLiteraturen Front,responding
tosomeoftheoriginalRuseprotests,directlyconnectedenvironmental
degradationtomoralityandsocietaldegradation:“Notonlyistheenvi-
ronmentunhealthy,butalsothemoralenvironmentsuffers,andthese
unhealthychangesarebecomingincreasinglyserious.”62Ecoglasnostas
awholesimilarlyutilizedtheenvironmentasapoliticalandeconomic
critique,targetedequallyatmaterialpollution,opaqueknowledgepro-
duction,andsocietaldegradation.Themovement’sprogram,asreported
byaspokesmantoRadioFreeEuropeinAugust1989,includedexplicit
concernswith“thelackoffullandup-to-dateinformationaboutthe
dangersconcealedinallthethingswecannotdowithout—air,water,
food,andthesoil,”63aswellaswithsocialandenvironmentalinjustice:
“Thosewhomakethestrategicdecisionsarenotthesamepeopleasthose
whohavetofacetheconsequences.”64Theseentanglementswerestrong
enoughtotopplearegimeinpartbecausetheyhadexistedthroughout
it.Oneofthestrongestiterationsofthisentanglementisexpressedby
dissidentwriterGeorgiMarkovaspartofhisIn Absentia Reports on Bulgaria
(1980).65ThroughouttheReports,Markov’sproseframestheenvironment
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inBulgariaalternativelyasasiteofoppositionorasanoccupiedspace,
butalwaysasloadedwithdailysocialandpoliticalrealities.Atonepoint,
forexample,Markovrecountsaconversationinwhichtheparticipants
pointoutthat,thoughinsocialistBulgariapeoplehavebeenreduced
throughdistrusttospeakingonlytooratoneanother—asopposedto
witheachother—onecanspeakwiththesea.66AttheendoftheIn Absentia 
Reports,however,Markovrecallshispartingthoughtsupondefecting
fromBulgariain1969thus:“Later,beyondtheYugoslavianborder,I
stoppedbyapatchofgrass.IlookedbacktowardBulgariaanditcameto
methatpreciselythenaturalbeautysharpenedallthemorethesenseof
theintolerabilityoftheuglylifethatIpersonallyandmanyotherslikeme
wereforcedtolive....IfeltthatIcouldnolongerstandtheatmosphere
inwhichIlived,theworkthatIdid,therelationshipsinwhichIwas.”67

ItissignificantthatMarkovgroundshisreflectionaboutthe“sense
of intolerability”andabouttheatmospherehecannolongerstand
toinhabitintheoneactoflookingbackatthematerialenvironment
insidetheBulgarianborder.Markov’sevocationoftheenvironment
heremightbeametaphor,but it isametaphorwithveryrealand
indeedmaterial iterations.Iwishtotracethisprecise linkforward
intimethroughtheEcoglasnostmovementandfurtherstill to the
contemporarynarrativesofparticipants.Thereisresonancebetween
thematerialandmetaphoricalframingsoftoxicityduringsocialism,
asexpressedinMarkov’sproseandintheEcoglasnostmovement,
andthosethatparticipantsputforth.Thereisalsodirectcontinuity
betweenthesetemporalities,enabledbyBulgaria’spostsocialisttran-
sition,whichreplicatedpowerimbalancesinthecountrybyallowing
manyofthosewithpoliticalpowerbeforethechangestotransformit
intoeconomicpowerafter1989.68Thecontinuitybetweenthesetwo
timeframesrenderstoxicflowsdifficulttopindown,astheircausality
mustbetracedacrossmorethanonegovernanceregime,economic
system,andsetofsources.Itisherethatthetoxictimescapeperspec-
tive,especiallyascombinedwiththefluidityofthemaritimecontext,
helpscontestalinearconceptualizationoftime.Viewedthroughthis
prism,participants’waysof speakingabout theirenvironment in
thepresentacquireadifferentperspective.Theresonancebetween
thetwotemporalities—thatis,thecumulativetoxictimescapeofthe
BulgarianBlackSeacoast—exacerbatesthefeelingsoftoxicsociety
thatcommunitiesfeelinthefaceofuncertainandinvisibletoxicities.
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Multitemporal Toxicities and Local Uncertainties

Whiledrawingoutsomeofthelinksbetweenthesocialistperiodandthe
contemporarysituation,Iwouldliketoreturntomymaritimeperspec-
tiveontoxicflowsanditsemphasisonthelinksbetweentimeandspace,
betweenthevisibleandtheinvisible,thematerialandthemetaphorical.
Atitssimplest,thismaritimeperspectiveallowsmetoconnectthevarious
sourcesofhazardIhaveanalyzedabove.Ultimately,whateveritssource,
toxicitycomestoformpartofthesamecoastalandmarineecosystem,
drivenbythesamecurrentsandwindsalongthesamecoastline,and
itisexperiencedbythesamecommunityunderthesameconditions
ofuncertaintyandinheriteddistrust.Butthemaritimeperspectiveon
toxicflowsalsodoesmorethanhelpmeconnectdisparatesourcesinto
the“ultimatesink”69oftheBlackSea.Tobegin,theBlackSea’smaritime
materialityitselfmakesitpossibletothinkabouttheuncertaintyand
invisibilitythatconcernthiscoastline’scommunityacrosstwotempo-
ralities.IreturnheretoWesterdahl’spointthatthemaritimelandscape
callsforthinkingalongmultiplespatialandtemporalplanes.70Inthe
contextoftheBulgarianBlackSeacoast,theseabringstogetherhistor-
ical,cultural,andcontemporaryformsoftoxicitythatspanthematerial
andthemetaphorical.Icanmeaningfullyconnect,inthisway,Georgi’s
dualconcernaboutcorruptionandnitrogenandphosphaterunoffto
theoceanographichistoryofeutrophicationintheBlackSeaandthe
concernsraisedbytheEcoglasnostwiththeNeftochimplantinBurgas.
Theseseeminglydisparatelinkscometogetherinonechaintoprovide
amultitemporalperspectiveonscientificuncertaintyandthepoliticsof
knowledgeasvitalfactorsinboththeproductionofmaterialtoxicflows
andthatofmetaphoricaltoxicityinthesenseofscientificuncertainty.
Themaritimeperspectiveontoxicflowsalsoaffordsawayoflink-

ingenvironmentalhumanitiesscholarshipmorebroadlywithsocietal
concerns.Forinstance,ifweweretotakeDeLoughrey’spointabout
the“humanization”oftheseathroughwasteandpollution,71wemight
drawoutanevenricherlinkbetween,say,Markov’slanguageabout
talkingwiththeseaandSvetoslav’smetaphoricaluseofloweringnets
andfishinthesea.Reflectingontheseaccounts’resonanceacrosstem-
poralityfromthisperspectivecouldsuggesttousthattheBlackSeais
“humanized”notonlyinthematerialsensebutalsothroughtheways
inwhichitsmaterialitysupportstheconceptualexperiencesofsocietal
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andpolitical issues.Further,thinkingalongwithNeimanis’swatery
embodiment—thekindthatconnectsindividualbodieswithhuman
andnonhumanothers72—wemightbetterunderstandhowparticipants
canspeakabouttoxicityasasocietalexperienceratherthansolelyasa
materialone.Mychapterdebates,inthisway,whetherembodimentis
limitedtothebody,ifitmightnot,instead,extendtoindividualcog-
nitiveexperiencesandsocietalconcerns.Tomymind,consideringthe
toxictimescapeasawhole—aninterlinked,multitemporal,multiscalar
context—bothenablesustoexplorethisconnectionanddemandsthat
wedoso.Thisisnecessaryespeciallywheretheissuesoftoxicityarefelt
acutelyeveniftheyarenotfullyfactuallyclear,asinthecontextofthe
BulgarianBlackSeacoast.
Throughoutthischapter,IhaveshownthattoxicitiesalongtheBlack

Seacoastarebotheverpresentandelusiveduetoarangeofhistorical,
societal,andevenenvironmentalfactors.Thedifferentextentstowhich
thehazardsinthiscontextarevisibleorinvisible,bothtothestateitself
andtothecommunityalongthecoastline,renderithardtoestablish
howvarioustypesoftoxicityarelinkedandwhattheireffectsmightbe.
Despitethischallenge,Ihaveobservedandarguedthatthereisashared
societalexperienceassociatedwiththeBulgarianBlackSeacoasttoxic
timescape,onewhichunifiesthesevaryingtypesofhazardaswellas
theuncertaintiessurroundingthem.Significantly,thisobservationcan
extendbeyondthecaseIhaveexaminedhere.Iarguethattherearepo-
litical,societal,andcognitiveeffectsoftoxicitythatcanbebroughtinto
focusthroughtheprismofthetoxictimescape,especiallythemaritime
toxictimescape.
Mychapterthusshowstheanalyticalpotentialofthetoxictimescape

preciselyincontextswheretoxicityisinvisibleorotherwiseillegible
throughthelensesusuallyemployedtodefineit.Thetoxictimescape
allowsforadifferenttypeofnarrationthatattendstocomplextemporal
connectionsandelusiveexperiences.Ihaveapproachedthisbyrelying
onmultiplesourcesofnarrativeasawayofaccessingdifferenttemporal
timeframes.FromthismultitemporalperspectiveontheBulgarianBlack
Seacoast’sexperiencewithtoxicity,spanningthetransitionbetween
twoverydifferentpoliticalregimes,wemightcomplicateourthinking
oftoxicityasacapitalist(orindeedsocialist)problem.Mychapterhelps
highlighthowtoxicityandwastecutacrossmore-than-economiclinks,
andinsteadevokeentanglementsbetweenindividualminds,society,and
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theenvironment.Theseentanglementsstretchbeyondpoliticalregimes,
withcommunitiescomingtogetheracrossdifferenttemporalitiesinthe
faceofshareduncertaintyandthesocietalconsequencesderivedfromit.
Here,thetoxictimescapeexposesacommunity’smodeofbothcoping
withandbeingshapedbyinvisibleandvisibletoxicants,inthematerial
aswellasthemetaphoricalsense.Thus,exploringtoxictimescapes
mightwellproveawayofexaminingcomprehensiveprocessesthatnot
onlyimpactindividualorecosystemhealthbutalsoformpartofthe
systematicdisruptionanddislocationtosocioecologicalrelationsin
communitiesacrosstheworld.
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CHAPTER 6

Colonial Occupation as a Toxic 
Timescape in Anaiwan Country 
(Australia)
Kate Wright

AT TWILIGHTthecommunitygardentakesonaluminousglow.Smoke
fromthefirepitcurlsuparoundthreeAnaiwanElderssilhouettedagainst
thecrimsonsky.Theyarelaughingandjokingwithoneanotherwhile
learningtheirancestrallanguage.Daŋgana ndaga? Nyaŋa ndaga waŋan? 
Uyidiga lanabura.Beneaththedeepclicksandrollsoftheirtongues,
burningwoodhisses.Carbon,oncecapturedandcondensedintoliving
forests,israpidlyescapingitscelluloseconfines.Agrammarofbranches
cracklingintheintensitiesofflamepunctuatesthehumanlanguage
vibratingabove,eachwoodenpopandbangawild,loosecommaac-
centuatingtherhythmsofspeech.
Inthishouroftheevening,beforethecrow-blacknighthasstripped

theworldofcolor,thecomingduskobscuresdetailbutintensifiesform.
Igazewestacrossa localhighschool’splayingfields—pasttheflat,
mowed-down,sprinkler-wateredgrass—andseethesunsinkinginto
thehorizon.Paintedintheintensehuesofthedarkeningday,thescene
seemstomirrortheAboriginalflag—ahorizontalblockofblackontop
ofahorizontalblockofredtodeclaretheimmutableconnectionof
Indigenouscustodianstothecontinent’sredearth,withayellowdisk
inthecentertosymbolizethelife-sustainingsun.
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Since the First Sunrise

In2011,whenUncleSteveWidders,anAnaiwanElder,invitedmetojoin
himincreatingacommunitygardenontheeasternfringeofArmidale—a
regionalAustraliantownoftwentythousandpeoplesituatedonunceded
Anaiwancountry—hewasmotivatedbyadesiretoreinvigorateacon-
nectiontolandinAboriginalcosmologiesthathesawreflectedinthe
Aboriginalflag.Speakingatapublicevent,Widdersexplainedthatthe
communitygardenis“notjustaboutgrowingfood”;1rather,itisabout
reclaiminganemplacedrelationalmetaphysicthatmaybefundamental
forearthlysurvival:

Aboriginalvaluesbeginwiththeland,that’swhatourflag
says....Aboriginalpeoplewerethefirstlandmanagers,and
thefirstwatermanagers,environmentalists....Theylooked
aftertheland,theenvironment,theanimals,thebirds,they
knewtheyhadto,becauseeverythingaroundthemwaspart
ofthem....Aboriginalpeoplelastedherefortensofthou-
sandsofyears,undertheirowngovernance....Ithinkweall
havetoreallyacknowledgethattheculturethatisregardedas
theoldestcultureintheworldisnotbeingtakenseriously.2

Inthischapter,Ipositiontoxic timescapeswithinanAboriginalontol-
ogyoftimeandplace.IncontrasttoNewtonianlineartemporalityand
itsattendantideologiesofmodernityand“progress,”inwhichthepast
seemstodisappearwiththetideofhistory,inAboriginalcosmology,
“presencecanbeheldinplace,enduring.”3Toxicityisprimarilydiscussed
throughthelensofhalf-livesorgenerationmodels.Byanchoringtoxicity
inanontologyofplace,thischapteraimstodrawtheheterogeneousand
multipletemporalfoldsoftoxictimescapesintodialoguenotonlywith
deepfutures(suchasthepersistenceofpollutants)butalsowithadeep
Indigenousancestralpast.Thischaptertheorizestoxictimescapesin
relationtoadecolonialunderstandingoftheimmutabilityofIndigenous
ancestralpresenceinthelivingworld,arguingthatbecauseancestral
laborsareembodiedinplace,theoccupationofAboriginallandsisalso
anoccupationofancestraltime.Occupationthenbecomesaprimary
lensthroughwhichtounderstandtoxictimescapesinasettler-colonial
context,revealingthattoxicitycanemergefromanassaultonenviron-
mentallyembodiedtimeitself.
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Thisanalysishasgrownfromacollaborativepublicenvironmental
humanitiesresearchprojectthatIdevelopedthroughthecommunitygar-
denIhelpedtocultivatewithUncleSteveWiddersinArmidale—thetown
whereIwasraisedforthefirsteighteenyearsofmylife.TheArmidale
AboriginalCommunityGardenissitednexttolandthatwasdesignated
astheEastArmidaleAboriginalReservein1958,whilesimultaneously
servingasthemunicipalgarbagedepot.Inthemid-twentiethcentury
thisReservewashometooveronehundredAboriginalpeople,who
wereforcedtoendurehighlevelsoftoxicexposure,aswellasextreme
levelsofgovernmentcontrolandneglect,leadingdirectlytocommunity
deaths,includingthedeathsofchildren.
BringingadecolonialontologytobearonanAboriginalcommunity’s

livedexperienceoftoxicityisanattempttoresistthecognitiveimperi-
alism4oftheWestthatworkstoexcludeIndigenousphilosophiesand
subalternhistoriesfromacademicknowledges.Whilethereareoverfive
hundredAboriginalnationsinthecontinentthatisnowcalledAustralia,
andapparentdiversityincultures, languages,andphilosophies,the
epistemologicalandontologicalcentralityofplaceisagroundingpan-
Indigenousprinciple.SostrongistheemphasisonplaceinAboriginal
worldviewsthatKombumerriphilosopherMaryGrahamhasproposed
thatplacebeincludedasacategoryinanyIndigenousmethodofinquiry
becauseplaceis“anontologicalcompass”5thatcentersIndigenousbeing.
Oneoftheprimarygoalsoftheactivistresearchtakingplacethrough

theArmidaleAboriginalCommunityGardenistoilluminatehistories
thathavebeensuppressedbytheemptyhomogenoustimeofthenation-
state6and,throughadeeplycollaborativeresearchandwritingprocess
committedtodecolonizingmethodologies,attendtostoriesomitted
fromconventionalarchivesbutembeddedinbodies,places,andcom-
munities.Diggingintothesoilsofthecommunitygardenhasinvolved
unearthingwhatIleniaIengoandMarcoArmierohave,inthisvolume,
termed“subalterntimescapesofcontamination.”7Overthepastsixyears,
ourcommunitygardenteamhashadtocontendwithdegradedand
potentiallytoxicsoils,settler-colonialpropertyrelations,andongoing
climate-change-induceddrought.Thesematerialtracesofdispossession,
environmentalracism,andthetoxicityproducedbysettler-colonial
occupationofIndigenouslandssubverttheamnesiacerasuresofWhite
Australiansociety,andareaugmentedbythesurvivortestimonyofElders
andcommunitymemberswhorememberlivinginthe1960sand1970s
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ontheEastArmidaleAboriginalReserve,or,asitwasmorecommonly
andlesseuphemisticallyknownbythecommunity—theDump.
StefaniaBarcaobservesthatongoingenvironmentalinjusticeisen-

abledby“narrativeviolence”8—thattoxicityemergesnotonlyfrom
contaminationbutalsofromthestorieswetellandfailtotellaboutthe
worldwelivein.Iattendedasmallprimaryschoollocatedlessthaneight
hundredmetersfromtheoldReservesite,yetIlearnednothingabout
theEastArmidaleAboriginalReservethroughoutmyschoolyears.Itwas
notuntilIconductedinterviewswithAboriginalEldersaspartofmy
PhDresearch,attheageoftwenty-five,thatIheardanythingaboutan
AboriginalReservethatwaslocatedonmyhometown’srubbishdump.
InmyyouthIspentmanyhourstraversingthethirty-five-acreblock

ofunclearedbushlandthatmyparentshadboughtin1982.Myunder-
standingofhowmyfamily—descendantsofEnglish,Scottish,andDan-
ishmigrants—cametobeinthispocketoftheworldwasdominatedby
romanticaestheticsofexplorationIwastaughtthroughhistorybooks
andfilms,mymindpopulatedbysailingships,ancientmaps,andWhite
meninmilitaryregalia.AsachildIlookedingravelpitsforstonetools
andsearchedforthecarvedshapeofshieldsineucalypttrees.WhileIwas
seekingouttracesofAboriginalcultureinmyhomeplace,Ididnotknow
thenameoftheAnaiwanpeoplewhoareinalienablyconnectedtothe
landsIwasraisedon(letalonethedistinctlanguagegroups—theYaniwan,
Anēwan,Rādhūn,Inawan,Ambēyang).9Ihadnoancestralstoriesfromthe
placesthatnourishedme,noranyawarenessofongoingcolonialviolence
anditsimpactonAboriginalpeopleinmycommunity.AllIwasarmed
with(anditfeelsincreasinglylikeaweapon)wasaromanticimageofthe
ancientIndigene,andamythofpeacefulandrightfulconquest.10These
sanitizedhistoricalnarrativesblindedmetomyownpositionofenviron-
mentalprivilegeanditsconstitutiverelationshiptothetoxictimescapes
producedbyongoingsettler-colonialoccupationofAboriginalcountry.
ArmidaleislocatedinanareaofnortheasternAustraliaknownas

the“NewEnglandTablelands,”anamethatarticulatestheerasuresand
disjunctionsattheheartofthecolonial“newworld”-makingproject.The
NewEnglandtablelandregionoverlaysAnaiwan,Dunghutti,Gamilaroi,
Gumbaynggirr,andNgaraballands,andAustraliaismappedbycartog-
raphiesofplaceandtimethathavedisplacedthesesovereignAboriginal
nations.Tounderstandtheongoingviolenceofsettlercolonialism,itis
necessarytothinktimeandplacetogether.Thetoxictimescapesthat
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emergefromthesettler-colonialoccupationofIndigenouscountryare
produced,inpart,bythemobilizationoftimeitselftojustifyAboriginal
dispossession.Lineartemporalmodesinscribedwithadiscourseof
progressposittheconquestanddisappearanceofculturesasinevitable
outcomesofthetideofhistory.Aboriginalsovereigntyisthendiscur-
sivelythrustintoanothertime—theprecolonial—ahistoricalperiodthat
isdeemedtohaveended.Ascolonialmodesoftimeworktoinvalidate
Indigenouspeople’spriorrelationshipswithland,Aboriginal“lawand
lifeways...areburiedalivebyadominantcolonisingculture.”11

Interconnectedtemporalandspatialprocessesofoccupationand
dispossessionproduceracializedtoxictimescapes.AsAboriginalpeo-
plesweredispossessedfromtheircountries,intricatecoevolutionary
entanglementsbetweenculturalpracticesandecologies,formedthrough
65,000–80,000yearsofAboriginalinhabitationofthecontinent,became
disfigured.Inthegrid-basedlogicofstatebuilding,12timeandplaceare
carvedupintoacolonialcheckerboardofsitesofprogressandprimitiv-
ism,developmentandwaste.Througharangeofmaterialanddiscursive
violences,Aboriginalpopulationsbecameconfinedtothegeographic,
social,andeconomicfringesofWhitesociety—thetowndump,for
example—whileIndigenouslandswereturnedintosacrificialsitesof
exploitationandextraction.
ThattheEastArmidaleAboriginalReservewaslocatedonalandfill

clearlypointstotheconnectionsbetweenenvironmentalinjustice,rac-
ism,colonialextractivism,andtoxicity.Butwithinthesettler-colonial
contextanequallycompellingcasecanbemadeforthetoxicramifica-
tionsoftheongoingviolationofancestrallaw—therecklessdisregard
forabidingIndigenoustimeheldenduringinplaceandtheprevention
ofAboriginalpeoplefulfillingcustodialobligationstocountry.Inhis
analysisofmultipletoxictimescapesinthisvolume,DavidBiggsmoves
beyondnarrativesoftoxicitythatarefocusedonsinglecontaminants
tointerrogatelayeredregimesoftoxicitythroughaccumulativetoxic
exposuresthatbuildupinbodiesandplaces.Situatingtoxictimescapes
withinanontologyoftimeembeddedinplacerevealstoxicityemerging
fromintersectingregimesofsettlercolonialismthatnotonlyproduce
accumulativecontaminantsbutunravelaccumulativeancestrallabors
thatmaintainecologicalhealth.Thisuncoversapreviouslyhiddenrela-
tionshipbetweenIndigenousdispossession,settler-colonialoccupation,
andtoxicity.
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Inourprecariousecologicalandpoliticalmoment,scholarsandactiv-
istsarefocusedonresponsibilitiesforpresentandfutureinjustices—to
questionsofinternationalandintergenerationalequity.Inhisseminal
workSlow Violence and the Environmentalism of the Poor,RobNixonobserved
thatthe“environmentallyembodiedviolence”13oftoxicitymeansthat
“thepastofslowviolenceisneverpast.”14Anemplacedmodeloftoxic
timescapesthatattendstoenduringancestraltimeaffirmsthisassertion
whilerecognizingthat“tofailthefutureisalsotofailthepast.”15Deborah
BirdRoseexplainsthatwithinAboriginalontology:“Humanbeings...
arethefootprintsoftheancestorswhodiedandwhostillnurturethe
countryandtheirdescendants.Failureworksbackintotime,aswellas
forward.Tokilloffchunksofspeciesandconnectivitiesthatformthe
matrixknownascountryistostartaprocessthatworkstoerodethe
tracesofthelifethatprecededus.”16
Oneofthemostcrucialdimensionstounderstandingatoxictimescape

inrelationtoemplacedancestraltimeisaneedtorethinktherelationship
betweentime,place,change,andendurance.Wetypicallyunderstand
timeassomethingthatisinmotion,andplaceassomethingthatisstatic,
butlookingatplacesasthoughtheyarefixedandstableisliketrying
totakestillphotographsofacurrentinariver.Asquantumphysicist
CarloRovelliexplains,“Theworldisnotsomuchmadeofstonesasof
fleetingsounds,orofwavesmovingthroughthesea.”17Placeisdynamic,
itisaneventtakingplace.18Eachecologicalformationisa“happening,a
momentthatwillagainbedispersed.”19Thisviewofplace,andoftime,
reconfigurestherelationshipbetweentoxicflowsandenvironments.Un-
derstandingthatwhatenduresonthisentropicplanetistheresultofthe
repetitionofpatternsandrhythmsratherthananyfixedorunchanging
propertychallengestheassumptionthatanenvironmentissomething
stillandpristinethatcanbecomeinfectedandcontaminated,andinstead
positsenvironmentaltoxicity(andconversely,environmentalhealth)
aseventsinmotion,patternsofrelationship,participatorymoments
intime.Inherchapterinthisvolume,AnnaS.Antonovanotesthat
maritimespaceoffersgenerativemetaphorsforthinkingthroughthe
relationshipbetweenplacesandflows,andtheirvisibleandinvisible
dimensions.20FollowingAntonova’sexamplewemightsaythatembed-
dedandembodiedIndigenousancestralpresencerisesandfallslikean
oceantide,theconnectionsofthepastmysteriouslybecomingbeneath
andaroundus,conditioningthepresentandthefuture.
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StephenMueckeventuresageneralizationthatAboriginalphiloso-
phies“areallaboutkeepingthingsalivein their place.”21WithinanAb-
originalontology,layersoftimefoldoverandintooneanotherthrough
theenduranceofplaceandtheongoingresponsibilitiesofIndigenous
custodianstofollowandcarefortheimmutablelawsoftheland.Tan-
ganekaldscholarIreneWatsonexplainsthatthelawsforhowtolive
wellincountry“comefromatimetheoldone’scallKaldowinyeri—the
dreaming,theplaceoflawfulness,a time before, a time now, and a time we 
are always coming to.Atimewhenthefirstsongsweresung,astheysung
thelaw.Lawswerebirthedasweretheancestors—outofthelandand
thesongsandstoriesrecordingourbeginningsandbirthconnections
tohomelandsandterritoriesnowknownasAustralia.”22

Aboriginalpeopleoftensaythattheirancestorshavewalkedthis
land“sincethefirstsunrise.”Boththeimageofthesuninthecenter
oftheAboriginalflag,andthewonderfullyeloquentturnofphrase—
“sincethefirstsunrise”—reflectdiurnalpatternsof lifeonearth.In
placeofflattenedgeometricrenderingsoftemporality,theseexpres-
sionsofabidingconnectiontocountryevokeembodied,embedded,
andsituatedqualitiesoftime.Insteadofprecedinggenerationsfading
intoadistantpast,orfuturegenerationsalternativelyfadingintoan
unknownnuclearfuture,asMichaelPetersondescribesinhischapter
inthisvolume,23thefirstsunrisemarksancestralbeingasanongoing
present inthe livingworldthroughtherhythmicoscillationofday
andnight.Andbeneaththeturningof thesunandmoon,andthe
wheelingcosmogenicstars,landisalivewithcultureandlore.Yolngu
ElderLaklakBarrarwangaexplains,“EverywhereyoudiginAustralia,
you’llfindsomecharcoalfromthefiresofIndigenouspeople.”24These
markersofIndigenouspresencedemonstratethat“Indigenouspeople
livedthere,thatwearefrom[of]thisplace.Therearelayersandlayers
ofittoo...justlikeourknowledge....It’ssignificantknowledgethat
goesdowndeep.It’sfromourancestors.It’sknowledgethat’sembedded
inthelandandthathasbeenpartofthelivesofAboriginalpeoplefor
generations,forever.”25
TheeraoftheAnthropocenereadsthepresenceofthehumaninthe

geologicalstrataoftheplanetthroughwhatIleniaIengoandMarcoArm-
ierodescribeas“atechnostratigraphyofwastedmatter—suchascarbon
sediments,radionuclidesandmicroplastics.”26Subterraneantracesof
charcoalfromancestralIndigenousfiresarepoetic,materialreminders
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ofanalternative,counter-stratigraphyofintricatehuman-environment
relationshipsthatarefundamentalforecologicalflourishing.
Australiaisacountrythathasbeenshapedbytensofthousandsof

yearsofAboriginalcustodianship,whereIndigenouslandmanagement,
particularlyfire-stickfarming,27hastransformedeventhereproductive
mechanismsoftheforests.Incontrasttomythsofpristine,untouched
wilderness,precolonialecologieswereintenselymanagedlandscapes.An
emplacedmodeloftoxictimescapesisameansofattendingtoancestral
presencethatcanbereadnotonlyinthegeologicalrecordbutalsoin
thegeneticmakeupofplantsandanimals,intheorganiclayersofour
forests,inthelivingandlivelystratigraphyofourentireecosystem.
Becausesubalternexperiencesofcontaminationareoftenhidden

andsuppressedbythoseinpower,manyscholarsandactivistsareun-
dertakingworktomaketoxicityinmarginalizedcommunitiesvisible.
Adecolonialapproachtotoxictimescapesaddressesanothersocioen-
vironmental injusticethatunderlaystoxictimescapesincontextsof
Indigenousdispossession:thenarrativeerasureofIndigenousancestral
laborsthatare fundamental toecologicalhealth.Insettler-colonial
contextswhereIndigenousclaimstolandarecontinuallydisavowed,
recognitionofpresettlementecologicalagencyisacounternarrative
thatcentersAboriginalsovereignty,self-determination,andcultural
continuity.TosaythatAboriginalknowledgesareembeddedinplaceis
nottoconfineAboriginalagencytoasubterranean,primitive,orStone
Agepast.Onthecontrary,itistoforegroundthevitalimportanceof
Indigenousfuturesinmaintainingtheecologicalandsocialwell-being
ofthecountry.
Placesarenotstaticenvironmentsbutongoingrelationships,mean-

ingthatdispossessionisnotanevent,butastructure.28Thecolonial
occupationofIndigenous land isaprocessofsocioenvironmental
dominationthatcirculatesthroughthemetabolismof livingecolo-
gies.FranzFanonobservedthat“thereisnotoccupationofterritory,
ontheonehand,andindependenceofpersonsontheother.Itisthe
countryasawhole,itshistory,itsdailypulsation,thatarecontested,
disfigured.”29Inthefollowingpages,Ianalyzetwotoxictimescapesthat
havebeenproducedbythesettler-colonialoccupationofIndigenous
landsthatembodyancestrallabors,disfiguringhistoryandchanging
thewaythepastshapesthepresentandthefuture:theEastArmidale
AboriginalReserve,sitedonthemunicipalgarbagedepot,andthe
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bushfiresthatincineratedtheeastcoastoftheAustraliancontinentin
thesummerof2019–20.Ithenreturntosomeoftheenvironmental
andsociallegaciesofcolonialviolenceunearthedthroughtheArmi-
daleAboriginalCommunityGardenproject toexplorepossibilities
forsettler-descendantstobecomepartofadecolonialreoccupation
oftimeandplace.

Dispossession and the Dump

ThatAboriginalpeoplewereexposedtothetoxicenvironsoftheAr-
midalemunicipalgarbagedepotisadirectresultofdispossessionand
thesettler-colonialoccupationofAboriginallands.Ambēyanlanguage
revivalistCallumClayton-DixonobservesthatcolonizationoftheNew
Englandtablelandregionbeganinthe1830sandwas“especiallyrapid
andintense,thefirstfewdecadesofupheaval(1830s–1860s)havingab-
solutelycatastrophicramificationsfortheautochthonouspopulation,
thoroughlydevastatingallaspectsofAboriginalsociety.”30Bytheendof
the1860s,thenumberofcolonizersintheTablelandvastlyoutnumbered
theIndigenousinhabitants,andcoloniallivestock,mining,cropping,
andringbarkinghaddevastatednativeecosystems.Homelandswere
dividedintopastoralstations,wheremostAboriginalpeoplenowlived,
“co-optedintoservingthecolonialeconomy,butrelegatedtothemargins
ofthesocietytheywereforcedtodependonforsurvival.”31Thosewho
didnotliveonstationswereoftenleft“scratchingoutameagreexistence
infringecamps.”32
Aboriginalpeoplebegansettlingonthemunicipalgarbagedepotin

Armidaleinthe1950sbecauseongoingdispossessionandthespatial
managementofcolonization—thebulldozingofAboriginaldwell-
ings,thebanningofAboriginalpeoplefrom“White”areas,extreme
economicdisadvantage,andracismthatmadethepurchaseorrental
ofhousesimpossible33—meantthatmanyAboriginalpeoplehadno
optionbut tosettle in fringecamps.CampingontheDumpwasa
meansofsurvivalbecausetherubbishcontainedmaterialthatcould
begleanedtocreateshelterfromArmidale’sbitterlycoldwinters.By
1956aboutonehundreddispossessedAboriginalpeoplewere“living
inpovertyinhessianandcorrugatedironhumpies34ontheoldsuper-
sededmunicipaldump.”35
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FIGURE 6.1. Woman and child in front of a tin humpy made from material 
gleaned from Armidale’s rubbish dump. Source: Richard Vale. Reproduced 
with permission.

ForcoloniststotakepossessionofAboriginallands,itwasnecessary
toinvalidateAboriginalsovereigntyoverthoselands.Thelegalfiction
ofterranulliusdeclaredthatthecontinentnowknownasAustraliadid
notbelongtoanybodypriortoWhitesettlement,despiteIndigenous
inhabitationgoingback65,000–80,000years.Thisdoctrinewasnot
overturneduntil1992,andAustralianpropertytitlesremainfounded
onitsbasicassumptions,36illustratingtheinterpenetrationofhistorical
andstructuraldispossession.
LegalscholarSarahKeenanhasinterrogatedtheTorrenstitleland

registrationandlandtransfersystemunderwhichmostpropertyin
Australiaiscurrentlymanaged.KeenanarguesthattheTorrenssystemis
predicatedoninvalidatingpriorIndigenousclaimstowhathasbecome
Whiteproperty,as“Aboriginalpeoplearedemarcatedasinhabitingahis-
toricalperiodthathasnowended...andtreatedaswastetobecontained
andremovedfromtheland.”37Inotherwords,thewastingofIndigenous
communitiesandlifeworldsisaconstitutiverequirementofcolonial
occupationandneocolonialcapitalistdevelopmentofAboriginallands.
Intheirchapterinthisvolume,IleniaIengoandMarcoArmieroob-

servethat“wasteisnotonly‘athing’pollutingtheenvironment,buta
(wasting)relationshipthatchangesthelivesofhumanandmore-than-
humanbeings.”38LookingattheArmidaledumpandEastArmidale
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AboriginalReserveasapatterningofplaceandsocialrelationshipsreveals
therubbishencirclingthisvulnerablecommunityofdispossessedpeople
inthemid-twentiethcenturytobeamanifestationofIndigenous-settler
powerrelationsinthecolony.Inthefaceof“increasinglyintensiveex-
ploitationofAboriginallandsandlives,”39Aboriginalcommunitiesacross
thecountrybecamedependentonthecolonialmarketeconomyandwere
forcedintosituationsofpovertyandcolonialcontrol.AttheArmidale
dump,thiswastingrelationshipmaterializedasacommunityliterally
creatingshelterwithinthetoxicwasteofsettler-colonialmodernity.
Priortocolonialinvasion,Aboriginalpeopledidnotproduceany

contaminatingwaste.Overtensofthousandsofyears,extensivepilesof
discardedshells,fishbones,andstonetools—knownasmiddens—were
createdontheforeshoresoflakes,rivers,andbeachdunes,butthese
didnothaveanypollutingimpactontheenvironment.Toxicrubbish
dumpsandlandfillswereadistinctlycolonialintroduction.Armidale’s
municipalgarbagedepotwasanopenlandfillfortheentirecommunity’s
waste,includinghazardousindustrialwaste.Itwasinsufficientlyiso-
lated,withnodrainageorseepagesystemtopreventcontaminationof
groundwaterorthesurroundingsoil,andnobarrierstopreventpeople,
includingchildren,fromaccessingthewastesite.AnaiwanElderAunty
PatCohenmovedontotheDumpwhenshewassixteenyearsold.She
remembers,“Therewereaboutthirtyorfortylittleshacksallaround.
Itwasn’taReserveinthosedays,itwasjustarubbishdumpwherethe
rubbishwaslayingaround,andtheblackfellers,welltheymadetheir
camp,theirhutsoutofthebitsandpiecesthatwerelayingaround.”40

InNovember1958,withoveronehundredpeoplelivingintentsand
shacksontopofthecontaminatedsoilsofthetowndump,withoneun-
reliabletaptoserviceeveryone,noelectricity,andnosewerage,thearea
wasdeclaredtheEastArmidaleAboriginalReserve,bringingitunder
thecontroloftheAboriginesWelfareBoard.Underthejurisdictionof
theboard,Reservesfunctionedassegregatedpaternalisticprisons,and
theboardheldextremepoweroverAboriginalpeople’slives.Despitethe
AboriginesWelfareBoardnowhavingtheresponsibilitytomaintainthe
Reserve,thearearemainedaneglectedfringecamp,andmuchneeded
andpromisedbasicservices,includingsewerage,moretaps,andelec-
tricity,werenotprovided.TheArmidaleCityCouncilGarbageDepot
wasrevokedinthesameyeartheareawasdesignatedasaReserve.No
environmentalremediationworkwasundertaken,however,andthe
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depotwasrelocatedtoanareainverycloseproximitytotheReserve.
AnaiwanElderUncleColinAhoy,whogrewupontheEastArmidale
Reserveandstilllivesinthatsamepartoftown,recalls,“Intheearly
dayswhenIwasonlyayoungkiditusedtobecalledtheDumpthen
becausewelivedonanoldrubbishdump....Andstraightuptheback
fromwherewearetoday,theymovedtherubbishdumpfromhere
straightupthehill,whichdidn’tmakeitanysaferforusbecausewhen
itrained,theseepagefromtherubbishcamedownthehill,throughthe
mission.Soitdidn’tmaketoomuchdifference.”41
InheranalysisofuraniummininginNavajocountry,TraciBrynne

Voylesdevelopstheconceptofa“wasteland”—“aracialandspatialsig-
nifierthatrendersanenvironmentandthebodiesthatinhabititpollut-
able.”42Awastelandisatoxictimescapethatisdemarcatedbymaterial
andideologicalforcesas“wastelanddiscoursescollectandsedimentto
giveshapetopowerrelationsbetweenpeoplesandgeographies,creating
ahighlyspatializedsetofpowerrelationsthatinvokeplaceaswellas
race.”43ThepeoplewhowerelivingontheArmidaleDumpinthe1950s
and1960swereknownasArmidale’s“fringedwellers.”Fringedwellers
markthebordersofsociety,theneglectedOthersorexcessingeopolitical
renderingsofstatesovereignty.Theentanglementofthediscursiveand
materialprocessesofwastelandingcreateatoxicfeedbackloopbetween
peopleandplace,asfringedwellerswhoareconfinedtotherubbish
dumpofWhitemodernitybecomediscursivelyassociated,intheWhite
imagination,withrubbishandtoxicity.Rubbishing,orwastelanding,
createsemplacedanddiscursivetoxictimescapesthatbothproduceand
normalizeincrementalandaccretiveslowviolence.44

AuntyHazelVale,aGumbaynggirrandAnaiwanwomanwhospent
herchildhoodontheReserve,remembers,“Whenweweregrowingup,
peoplewouldcallus‘TheDumpPeople,’becauseitwastheolddump,
sowegotstereotypedbecausewewerethelowerclassofpeople.”45
Partofthisstereotypingisaviolentmobilizationoflineartimeandthe
discourseofprogressandtheprimitive—atoxicnarrativethatsilences
andnormalizestoxicexposure,46withlife-and-deathimplications.An
Armidalegeneralmedicalpractitionerwhotreatedmanyresidentsof
theReserve,Dr.EllenKent-Hughes,wrotealettertotheSydney Morn-
ing HeraldpublishedonJanuary10,1957,mobilizingaracistwasteland
discoursetocontestaproposaltoimprovelivingconditionsbybuilding
housesontheEastArmidaleAboriginalReserve.
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Ihavehadpracticallydailycontactwith[Aboriginal]people
for35years,andclaimtoknowsomethingaboutthem....
Thebigproblemishowtodealwiththedrifters.Theycamp
ontheoutskirtsoftownandmovecontinually.Theyare
notcapableofdoingsteadywork,neitherhavetheythe
slightestdesiretoexert themselves.Theyliveoncasual
work(verycasual),charityandthedole....Thechildren
runwild,rarelyattendschool,andareinfectedwithmost
diseasesconnectedwithlackofsanitation.(RecentlyIhad
achildinhospitalwithscabies,headlice,andfourtypesof
intestinalworms)....Youcannotassimilatethesecoloured
peopleuntiltheyareeducated,disciplined,andtrained;
eventheadultshavethementalityofaneglectedslumchild.
Buildingafewhousesisnoanswertotheproblem;itisthe
characterofthepeoplewhichneedsbuildingup,andthat
takesalong,longtime.47

RespectedGumbaynggirrElderFrankArchibald,whoresidedonthe
dumpwithmanyextendedfamilymembersatthistime,wrotearetalia-
toryresponseoutliningtheenvironmentalracismhiscommunitywas
subjectto,andpleadingforhousestoimproveconditions:

IamanAboriginallivingontheoutskirtsofArmidalewith
someofmychildrenandgrandchildren,andIamveryan-
noyedattheletterofEllenKent-Hugheswhichyouprinted
onJanuary10....Thisiswildtalkandcannotbesaidofus.
Wedomovearoundfollowingworkbutwewanttosettle
downinahouse.Wewantworkbutallwecangetiscasual
work....Thisisalltheworkwecanget.Whenthereisno
workwetakethedoleandcharityorstarve. . . .IfEllen
Kent-Hugheslivedonthedumpshewouldhavescabies,
head-liceandwormstoo.Wehadonlyonewatertapallthe
year,andnowthatdoesnotwork....EllenKent-Hughes
saysbuildingafewhousesisnoanswertotheproblem.Itis
thefirststepforus.Nowwecanlivedecentlyaswealways
wantedto.Wecancookgoodmealsandwashproperly.Now
ourchildrencangotoschoolclean,withoutshame,aswe
alwayswantedthemto.Ourcharactersareallright.Ireared
12childrenofmyownandadopted17others.48
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Inearly 1960, following twodeathson theReserve,and theoc-
currenceofseriousgastricillnessinfourormorechildren,ahealth
officer—Mr.Esdaile—wasrequestedtoassesstheconditionsofthesite.
OnFebruary21,1960,Mr.EsdailereportedthattheReservehad“the
mostappallingsanitaryconditionsonecouldimagine.”49Esdaileidenti-
fiedtoxicityemergingfromcombinedviolencesofdispossession,expo-
sure,andneglect.Alackofsewerageservicescausedaninfestationofflies
andmaggots,whilealackofflowingwatercausedongoingsanitaryissues
as“theonlywaterforallcampscomesfromasingletapattheextreme
southernendoftheground.Manyoftheinhabitantsneedtocarryall
waterfordomesticneedsupto500yards.”50Inadamningindictment
ofsettler-colonialneglectofthisconfinedandcontrolledcommunity,
Esdailewrites:“ItisquiteapparentthattheAboriginesWelfareBoard
isnotmanagingorregulatingtheuseoftheReserve,astheyarestatu-
atoriallyboundtodo,videAboriginesProtectionAct,1909.Absolutely
nofacilitiesareprovidedontheareabytheBoard,oranybodyother
thanthesolitarywatertapapparentlysuppliedbyTheCityCouncil.”51

Despitethehealthreportrecommendingurgentactionbecausethere
was“nodoubtthatanyinfectiousdiseaseoccurringontheReservewould
betransmittedrapidlybytheubiquitousfliesandwouldthrivereadilyon
theconditionsprevalentthroughoutthearea,”52nochangesweremade,
andsevenmonthslater,inSeptemberandOctober1960,anoutbreak
ofdiseasespreadthroughtheReserve,killingatleastfourchildrenand
hospitalizingthirteeninunderthreeweeks.Thechildrenrangedfromsix
monthstothreeyearsofage.53Followingthedeaths,Mr.Esdailestated
thatitwaspossiblethatthechildrenhadeatencontaminatedfoodfrom
thedump.ThistheorywascorroboratedbyNewcastlehealthofficerDr.
T.I.Dunn,whoclaimedthat“childrenfromtheaboriginalReservereg-
ularlyraidedthecitydumpinsearchoffood.Olderchildrencouldhave
takenthescrapsbackandgiventhemtoyoungerbrothersandsisters.”54

ThetoxictimescapeoftheEastArmidaleAboriginalReserveemerged
fromamurderouscombinationofcontamination,dispossession,racism,
extractivism,neglect,control,andpovertythatnestedinthebodiesof
children.Inhisanalysisofapostcolonialtoxictimescapeinthisvolume,
MalcomFerdinandobservesthatitismorethanonemolecule,con-
taminant,orsourceoftoxicitythatproducestoxictimescapes;rather,
colonizedpeoplearesubjecttolandscapesofexposurethatcanalsobe
understoodaslandscapesofinjustice.55Theveryfactthatconsumerwaste
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wascollectedandconglomeratedinsuchawayastoproducearubbish
dump,andthatAboriginalpeoplewereforced,byongoingdispossession,
toliveonthatrubbishdump,indicatesthewaycontaminationfunctions
aspartofacolonialnetworkofpower,control,andexploitationthatis
firstandforemostabouttakingpossessionoflandandresources.
MarcoArmieroandMassimoDeAngelishavecoined the term

Wasteocenetorefertothewaywasteandcontaminationareembodiedin
subalterncommunitiesandsubjects,illuminating“thestratification,or
theembodying,oftheAnthropocene’sviolenceintheorganosphere.”56At
theEastArmidaleAboriginalReserve,Aboriginalpeopleweresubjectto
theintersectionaltoxicityofracializeddispossessionandcontamination.
BysequesteringAboriginalpeopleawayonthetownrubbishdump,
thetoxicflowsproducedbysettler-colonialindustryandmodernity(a
productoftheextractivepillagingofAboriginallands)wereconsolidated
byanapparatusofcolonialpower.
Thisgranular,situatedhistoryhasglobalrelevancenotonlybecause

unevenexposuretotoxicity isanexperiencesharedbyIndigenous
peoplestheworldoverbutalsobecausethelogicofsettler-colonial
occupationandextractivismhasunleashedaplanetarytoxictimescape.
GhassanHagearguesthatracialandecologicaldominationisamodeof
inhabitingtheworldthathasproducedandisintensifyingenvironmen-
talcrises.Hageobservesthatenvironmentaldevastationisperpetrated

FIGURE 6.2. A family in front of a tin humpy at the Armidale dump. Source: 
Richard Vale. Reproduced with permission.



|Kate Wright168

throughalogicofoccupationwheretheinterestsofhumancolonizers
becometheprimaryorganizingprinciplesoftimeandplace.AttheEast
ArmidaleAboriginalReserve,wewitnessthecoloniallogicofoccupation
inaction,aspriorinhabitants,bothhumanandnonhuman,aretreated
eitheraswastetoberemovedorasresourcesthatcanbeharnessedto
theadvancementofthecolonialproject.Thepetrochemicalcolonial-
capitalistsystemdependsontheextractionof“fuel”fromthedeeptimeof
theearth—anenergyproducedbythefossilizedbodiesofmillionsupon
millionsofcarboniferouscreatureswhichcanalsobethoughtofashu-
mans’coevolutionary,creaturelykin.Thecaptureoftheseancientforces
producespollutantswithextendedecologicalfuturesthatconcentratein
“theplaceswherethemostdisenfranchisedliveandwork,accumulating
intheirbodies,theirhomes,andineverythingalive,sickeningtheir
childrenandthreateningtomakeappearanceintheirunbornoffspring
forgenerationstocome.”57Lookingatplanetarytoxicitythroughthe
lensofancestralplaceandtimepositionsthegeopowerthatunderlies
racializedtoxictimescapesnotasthecaptureofanamorphousinhuman
forcebutastheperversionofamore-than-humanancestralpresence.

Fires and Fences

WhenIwrotethefirstdraftofthischapter,inJanuary2020,Australia
wasinthemidstofanunprecedented,catastrophicbushfireseason.By
theendoftheseason,theBlackSummerfireshadburnedmorethan
twenty-fourmillionhectaresofland,directlycausingthirty-threehuman
deathsandforty-fivemorethroughsmokeinhalation.Overthreebillion
animalswerekilledordisplacedbytheflamesandsmokethatengulfed
thecountry.Thesedevastatingfiresweretheresultofdisastrousfire
conditionscaused,inpart,byclimatechange,notablyrecord-breaking
temperaturesandextendeddrought.
Duringthefires,exposuretothetoxicbushfiresmokewasdeclareda

publichealthemergencythatwouldsoonbecomefatal.58Thistoxicitywas
notconfinedtoperipheral“fringedwellers,”whocanbeeasilydisregarded
andignored,asbushfiresmokeaffectedtheairqualityformillionsof
people,includingthoselivinginsomeofAustralia’slargestcities—Sydney,
Canberra,andMelbourne.Aswellasleadingdirectlytodeath,thesmoke
inhalationalsoincreasedratesofrespiratoryillness,particularlyasthma
andpneumonia,withunpredictableandlastingimpactsforpublichealth.59
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Theextremeandunprecedentedleveloftoxicexposurethatblanketed
theeastcoastofthecontinentinlate2019andearly2020isastriking
illustrationofthevastandemplacedtemporaldepthsthatconstitute
toxictimescapes.FirehistorianStephenPynehasobservedthatour
climate-changingworldisfacingathreateningentanglementbetween
twofirerealms:“Oneisovert—thefiresthatburnlivinglandscapes,the
bush.Theotherfireiscovert,becauseitburnslithiclandscapes.These
aretheonceliving,nowfossilisedbiomassessuchascoalandgasthat
wecombusttopowerourindustrialeconomies.”60Throughthelensof
abidingancestraltimethatenduresthroughplace,onecanaddathird
firerealmtoStephenPyne’sdiagnosis,thoughthisoneisdefinedbyits
absence—theremovalofIndigenousculturalburning.Assettler-colonial
occupiersofIndigenous landshaveextractedandburnedthedeep
geologicallyembodiedancestralforcesofthecountrytheyhavealso
activelypreventedAboriginalpeoplesfromengaginginthe“fire-stick
farming”61thatwouldhavemitigatedfirerisk.RhysJones,anAustralian
archaeologistwhocoinedthetermfire- stick farmingtodescribethefine-
scalemosaicecologiesproducedbyIndigenouspeoples’skillfuluseof
firetomakeplantandanimalfoodsmoreabundant,explainsthatwhile
firewasanimportantfactorinAustralianecologiesformillionsofyears,
humanuseoffireradicallyincreasedfirefrequency.Throughcultural
burning,Aboriginalpeoplesproducedandmaintainedecologicaldis-
equilibriums,andextendedtherangeofpyrophyticplants—plantsthat
encourageandrequirefirefortheirreproduction.62Becausetheland
wasshapedbyAboriginalpractices,andAboriginalpracticeswerealso
shapedbytheland,thecontinuanceofAboriginalpracticesoncountry
isvitalfortheflourishingofhumanandmore-than-humanecologies.
InThe Fire Knows No Boundaries,GomeroipoetRobWaters,oneofthe

foundingmembersoftheArmidaleAboriginalCommunityGarden,
writesofthedeadlyfireseasonof2020astheangrycryofacountry
thathaslosthercustodians.

The fences catch the kangaroos, cage koalas, trap echidnas, 
goanna and the emu too, but not the fire.

For the fire knows no boundaries.
Those fences were originally laid as a point of demarcation 

between them and the rest, to claim ownership over land, and 
claim ownership over those that know what’s best;

To claim ownership over a land that has always, longed 
for fire.



|Kate Wright170

This land taught our old ones how to belong here; how to 
live, how to love, and how to treat her with respect, but now 
that fire grows . . . 

And as the fires rage above, she still sits below the fences 
that they laid;

Angry, waiting.
The fires rage and the poor kangaroo gets caught up in those 

stupid points of difference.
But the fire knows no boundaries.
Houses fall and people die, the animals run and run until 

they can’t run no more until those fences burn just enough to 
stop them in its path.

It may not seem this way but she cries for you and your 
hurting too, but she longs for you to listen.

Let her teach you how to belong;
How to live
How to love
How to treat her with respect.
Because the fire knows no boundaries . . . 

Lamentingthesufferingproducedattheintersectionoffiresand
fences,Waterspointstothedangeroffailingtorespondtodeepancestral
connectionsobscuredbythesmokeandmirrorsofAustralianproperty
law.FencesaredemarcationsofWhitebelongingthatterritorializethe
Australiancontinent.Anationwidecrisscrossgridofpastoralproperties
cutsupnotonlyplacebuttime,obscuringdeepIndigenousnarrative
lines63patternedacrossthecountry.

Failingtoattendtothecomplexinterconnectionsbetweenpeople,
theirpractices,andplaceformedovermillenniaofcoevolution,the
settler-colonialstatehasproducedanentangledanddisturbingtoxic
timescaperevealingthatassaultsontheenvironmentcanalsobecon-
sideredassaultsonenvironmentallyembodiedhistoriesanddeepan-
cestralpasts.Thisisvitaltounderstandingtheuniquecoordinatorsof
toxictimescapesinaclimate-changingworldasattacksonIndigenous
knowledges,practices,andlawsarethreateningthelivabilityofecologies
acrosstheglobe.
ZoeToddandHeatherDavisarguethatcolonialismisaglobalforce

thathas“compressedspaceandtimeinterrifyingandunpredictable
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ways.”64Indescribingtheviolentupheavalswroughtbycolonialinvasion
ofIndigenousworlds,DavisandToddevoketheimageofa“seismic
shock”that“workedtocompactandspeeduptime,layingwasteto
legalorders,languages,place-storyinquicksuccession.”ForDavisand
Todd,theglobalenvironmentaldevastationsoftheAnthropoceneare
reverberationsoftheseismicshockwaveofcolonialism“thatisnow
hittingthosenations,legalsystemsandstructures”thatintroducedthe
colonial,capitalistprocessesthathavedevastatedIndigenouslifeways
andlifeworldsinthelasthalfmillennium.65

Thetoxicityunleashedbythesettler-colonialerosionofAboriginal
lifeworldshascreateddisturbingtoxicfeedbackloopsthatareintensi-
fyingdeathanddestruction.Extremebushfirescanproducetheirown
weatherpatternsthroughpyrocumuluscloudsthatunleashdrylightning
boltswhichsparknewfires.ThefiresthatblazedacrossAustraliainlate
2019andearly2020released715milliontonsofcarbondioxideintothe
atmosphere,furtherfuelingtheclimatechangethatisresponsiblefor
unusuallycombustivefires.Themassmortalityofkangaroo,koala,and
otherlargeanimalsproducedmorecarcassesthanscavengerscould
consume,andthisispredictedtohavelong-lastingecologicalimpacts,
havingpoisonedsoilandplantcommunities.Astimeandplaceare
compressedinprotractedmomentsofcolonialdevastation,deathno
longerturnsbackintolifethroughtransformativeregenerativeecological
processes;instead,deathproducesonlymoredeath.66

JohnBergerlamentedthatthedehumanizationofsocietybycapital-
ismhasledthelivingtothinkofthedeadaseliminated,withdisastrous
consequences.67Aswewitnesstheviolentextractionofthesubterranean
powersofthedead—thefossilizedsunshinecapturedbytrillionsupon
trillionsof lives livedupontheearth—andincineratedinourhigh-
speed,endlesslyconsumptiveneoliberalpresent,weseethereduction
ofancestralgiftsoflifetothetoxicfuelofpetrocapitalistcolonialism.
WaanyiauthorandBoisbouvierChairinAustralianLiterature,Alexis
Wright,writes,

Inthiscountrytherearesacredplacesholdingenormous
powersthroughoutthiscontinentandreachingfaroutin
theseas.Butmostnon-Aboriginalpeopledonotunderstand
thepowerfulnatureofthiscountryandtheforcesofnature,
orhowtheancientlawstoriesassociatedwitheachofthese
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sacredplacescontainvitalknowledge...forcaringforthe
storiesandpowersoftheancestors.Thesenarrativesofgreat
andoldwisdomarethetrueconstitutionforthiscountry,
andurgentlyneedtobeupfrontinthenationalnarrative
inunderstandinghowtocareforit.68

Throughthelensofabidingancestraltimethatenduresinplace,we
aredrawnintoalternativestudiesoftoxicitythatrespondnotonlytothe
presentandthefuturebuttotheethicaldemandsoftheancestralpast.
Thisisincrediblyimportantbecauselifepreservesthepastandbinds
timethroughvariousmodesofreproduction.Lifeitself isa“watery
membrane-boundedencapsulationofspace-time,”69andenduranceon
anentropicplanetistheproductofrepetitionandrhythm,ofpatterns
andresponsivechange.
TheenvironmentalphilosopherandcyberneticistGregoryBateson

oncenotedthatitismucheasiertounderstandsicknessthanitistoun-
derstandhealth.70Thereisatendencytonoticewhenthingsaremalfunc-
tioning,whenthingsbreak.Buttounderstandtheuniquedynamicsof
thetoxicecologieswearenowimmersedinitisvitaltoalsoconsiderthe
natureofhealth,offlourishing.Throughviewingtheplacesweinhabit
notasstaticlandscapesbutaseventscomposedofanaccumulationof
previousmoments,aconsigningofancestralpresencewovenintothe
strataofourveryearth,wecanwitnessthekindsofhumanparticipation
thathavesustainedlivinganddynamicecologies—anarrayofancestral
giftsthathavecreatedourworld.

Keep the Fire Burning

InAboriginalactivistcirclesthereisasaying,“keepthefireburning,”
thatevokesastaunchdeterminationtoresistcolonialannihilation,to
reclaimstolenlandandsuppressedlanguages,andtohonorancestors
andcountry.Inacontinentthatcriesoutforfire—forspiritualandma-
terialrejuvenationthroughcarefulandresponsiveculturalburning—this
refrainspeakstoancientandabidingconnectionsbetweenpeopleand
placeformedovermillennia.Attheopeningofthischapter,Irelayeda
sceneofthreeAnaiwanElderslearningtheirancestrallanguagebythe
glowingembersofthefirepitinourcommunitygarden.Justasoxygen
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feedsflame,thespeakingofautochthonouslanguagesbreatheslifeback
intothecountry.TheNēwaraAboriginalCorporation,agrassrootslan-
guageandculturerevivalorganizationthatnowmanagestheArmidale
AboriginalCommunityGarden,lamentsthattheirancestrallanguages
andpracticesweredecimatedbycolonialinvasionandoccupation,but
theyrefusetoconcedeitsextinction.Ithasbeenasleep,theysay,butitis
waitingtobeawoken.Beneaththelayersofcolonialtoxicitythatoccupy
Indigenousbodiesandlandsareancestrallifeways.
Asanon-AboriginaloccupierofAnaiwancountryIamacutelyaware

ofmycomplicitywiththetoxictimescapeofcolonialism.Frommyown
ancestorsIhaveinheritedcolonialspoilsthathaveblessedmylifewith
giftsbornofsuffering.Itisnotpossibletoreturnmanyofthesegifts(a
childhoodspentfreefromenvironmentaltoxicityonAnaiwanlands,
forexample),justasitisnotpossibletoreturntoaprecolonialpast.It
ispossible,however,toworktocreatetheconditionsfortheresurgence
ofadecolonialfuture,evenfromwithincolonialecologies.
In2014,Ispentmanysleeplessnightsworryingthatourplannedand

muchanticipatedcommunitygardenwouldnotbepossible.Thetoxic
timescapeofsettlercolonialismhadsopoisonedtheearth,itthreatened
tomaketherecuperationofamorehopefulfutureimpossible.Because
thecommunitygardenwasonlandthatwasdirectlyadjacenttotheold
municipalgarbagedepot(whichwasalsothesiteoftheEastArmidale
AboriginalReserve)andbecauseillegaldumpinghadcontinuedonthe
areafordecades,weneededtotestthesoilforarangeofpollutants:lead,
asbestos,copper,arsenic,mercury—awholelitanyofpollutantsthat
threatenedtomakethecommunitygarden’sdevelopmentuntenableas
wedidnothavethefundstorehabilitatetoxicsoil.
InNovember2014,environmentalengineeringfirmFerberEnviron-

mentandWasteanalyzedthesoilsofthecommunitygardensiteand
determinedthattheydidnotposearisktoenvironmentalorhuman
healthbutthatthesoilwasofverypoorquality,with“poorsoilstruc-
tureandloworganicmattercontent.”71Healthysoilisamultiplicityof
thelivingandthedead,coalescingwithmineralfragments.Itismade
ofintra-actions.72MariaPuigdelaBellacasaexplains:“Soilisnotjusta
habitatormediumforplantsandorganisms,norisitjustdecomposed
material, theorganicandmineralend-productoforganismactivity.
Organismsaresoil.Alivelysoilcanonlyexistwithandthroughamul-
tispeciescommunityofbiotathatmakesit.”73
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Thesoilofthecommunitygardenwasofextremelypoorqualitybe-
causeofdispossessionandecocide—becauseithadbeenclearedofthe
livingbeingsthatwouldtransformitintonourishingterrain,74including
humanswhoarepartofsoilcommunities,andbecausethetoxicityof
racializedcapitalismhadseepedintotheearth,poisoningthesymbi-
oticrelationalsystemsthatcreatelivingworlds.Whileweweresafeto
continuewithdevelopingthecommunitygarden,wehadtobeginto
rehabilitatethedegradedsoil,andthedistressedsoilhasremainedan
ongoingmaterialreminderthatourdecolonizingprojectisimmersed
inthemineralogicalgroundofviolentcolonialpowerrelations.
Thecommunitygarden’ssoilcarriesbiomineralandgeosocialre-

cordsof“thepastthatisnotpast.”75Yetmaterialtracesofcolonialin-
vasion,dispossession,racialcapitalism,andongoingsettleroccupation
areonlythelateststratigraphiclayerinanarchivethatmapsvastex-
pansesofproteanlifeonearth.TheenvironmentalreportfromFerber
EnvironmentandWastenotedthatthesoilofthecommunitygarden
siteis“composedoftholeiiticandalkalinebasalts,minortrachyteand
doleritedepositedduringtheTertiaryPeriodoftheCainozoicepoch
[66million–2.6millionyearsago].Thesitemaybefurtherunderlainby
conglomerate,greybilly,sandstoneandclaystonedepositedduringthe
TertiaryPeriod.Theconglomeratemaybefurtherunderlainbygrey-
wacke,argillite,chert,jasper,andbasicvolcanicsassociatedwiththe
SandonBeds.ThedepositionoftheSandonBedsoccurredduringthe
CarboniferousPeriodofthePalaeozoicEpoch[544million–245million
yearsago].”76

MariaPuigdeleBellacasaexplains“thetimeofsoil isnot ‘one.’”
Rather,itisalivingmultiplicity“wheremultifariousspeedsofgrowth
becomeecologicallysignificanttoeachother.”77Inotherwords,soilis
apolyrhythmic,multitemporalpatchworkofrelations.Laboringinthe
communitygardenhastaughtmethatthepastisnotaveridicalrecordof
historicaloccurrencesbutadynamicpresenceinthelivingworld.Instead
ofthinkingofhistoryasaseriesofcompletedevents,theembodimentof
thepastinthecommunitygarden’ssoilsreflecthistory’svirtuality:what
thatpastiscapableofbecominginrelationtothepresent.Becausethe
pastnevertrulydisappearsbutenduresinplace,materialengagements
withplacecanchangehowviolentcolonialhistoriesmovethroughand
affectcommunities,places,andbodies.
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IleniaIengoandMarcoArmieroobservethatwhilestratigraphyis
afeatureoftoxictimescapes,“thehistoricityoftoxictimescapesisnot
embeddedinastaticarchaeologyoflayersbut...inthewastingrela-
tionshipsthatcreatetoxictimescapes.”78Theythenpropose“common-
ingandcaring”asmethodsofdevelopinglesstoxicsocioecological
relations.79Similarly,theArmidaleAboriginalCommunityGardencan
beunderstoodasamore-than-humancommonscreatedtomaterialize
anenvironmentallyembodiedcounternarrativetothesettler-colonial
occupationofIndigenouslands.
Overtwenty-fivespeciesofplantsnativetotheregionarenowgrowing

inthecommunitygarden.Eachoftheseplantsembodiesculturalknowl-
edgemostclearlyarticulatedthroughtheirethnobotanicalusesasnative
foods,medicines,andmaterialssuchaslomandragrasses(Lomandra 
longifolia)forweaving,orflaxlily(Dianella)fordye.Diggingintosoils
shatteredbythecolonialworld-makingprocesstoplantnativeplantsis
anactofrecuperationthatcanalterwhatsoilscientistsarecallingsoil 
memory80byreshapingthemicrobialmemoriescirculatingthroughthe
rhizomaticnetworksoflivingcreaturesthatareconnectedtothosesoils.
Intheentangledcomplexityofthelivingworld,ourenvironmentally
embodiedpastcanalsobereshapedthroughtheresurgenceofculture,
meaningthatrevivingancestrallanguages,traditionaldancing,weaving,
painting,cooking,culturalburning,andsharingstoriesbyafirepit,all
becomepartofarelationalreclamationoftimeandplace.
Justasthinkingthroughnewmodesofspaceandtimecanradically

reconfigureourunderstandingoftoxicity,thinkingthroughtoxicitycan
radicallyreconfigureourunderstandingofspaceandtime.Thetoxic
timescapesofsettlercolonialismthatIhaveinterrogatedinthischapter
revealthattimeisnotapassivemilieuinwhichwearearbitrarilysituated
butareal,tangibleforcethatweactivelycreateandinfluencewithothers.
Toxicitycanemergefromparticularmobilizationsoftemporalityanditcan
alsoattacktimeitself—timeunderstoodasanemplacedqualityoflife.Itis
thereforeimperativeforanyonestrivingtoproducemorejustandlivable
worldstoconsiderhowtimeisoccupiedbydominatingpowers.Itismy
hopethatatthecommunitygardenthereoccupationoftimethrough
thereclamationofplacemightallowfortheresurgenceoflife-sustaining
ancientrhythms.Theseancestralforceshaveneverdisappeared,buthave
beensleeping,inastateofpowerfulrest,sincethefirstsunrise.
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Expanding upon the Toxic Body
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INTRODUCTION

ULTIMATELY, HUMANandmore-than-humanbodiesaresitesofcon-
taminationtoo.Thefundamentalenvironmentalchangesofthepast,
variouslyresultinginclimatecatastrophe,resourcedepletion,orthetoxic
pandemic,havelefttheirmarkersnotonlyinthegeologicalstrataofthis
planetbutalsointhebiologicalandgeneticmakeupoflivingbodies.As
thechaptersinthisvolumeillustrate,environmentalpoisonswritetheir
storythroughtheirinscriptionontolivingbodies,necessitatingaclose
investigationofthe“toxicbody”inthefirstplace.Ontheonehand,the
livingbodyisthesiteofviolence,emotions,andtrauma;ontheother
hand,itisthesourceofresistanceandemancipation.Ontheonehand,
thehumanbody“breatheslikeplants,andlivesfromwaterasfishlive
inwater....It,too,canbeerodedlikethestonesandthetreesinthe
acidrain.”1Ontheotherhand,thereisno“solidarityoflivingthings,”
butratherthecontinuityofpracticesthatsharpendistinctionsbetween
differenthumanbodiesandbetweenhumanandmore-than-human
bodiesintheinterchangewithcontamination.Ontheonehand,lastly,
wespeakofcontaminationasaprocessduringwhichatoxicant“attacks”
thehumanbody.Ontheotherhand,toxicantscanbebodiesthemselves.
Howdowemakesenseofthesebinariesaspartoftheepistemeofthe
toxicbody?
Thissection,“ExpandingupontheToxicBody,”dealswiththethe-

oretical,methodological,andnarrative-formimplicationsoftoxicity’s
embodiment,usingtheexamplesof(a)corporealstorytellingandtoxic
biosassourcesofempowermentandemancipation,(b)more-than-
humannarrativesoftoxicexposurefromtheperspectiveofalgae,(c)
fearasasourceofemancipationandprotestagainstnuclearsiting,and
(d)thepoliticsoftoxiccorporealityinthepostcolonialsettingofthe
FrenchCaribbean.
IleniaIengoandMarcoArmierostartthissectionwiththeirchapter

“ToxicBios:TraversingToxicTimescapesthroughCorporealStorytell-
ing,”bringingpowerrelationshipsandsocioenvironmentalinjustices
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intoconversationwiththeconceptoftoxictimescapes.Theirchapter
unearthshowtherearenotonlythetimescapesofcorporatepowersor
governments—markedbytheaccumulationofprofits,adetachedinstru-
mentalizationofplacesandpeople,andblindandoftenpartialfaithin
technologicalprogress—butalsothetimescapesofsubalterncommuni-
tiesofthosewhoexperiencetheentanglementoftoxicitywiththetime
andspaceoftheirpersonalandcollectivelives.Subalterntimescapes
oftenremainhiddenunderthemainstreamnarratives,theyargue,which
fosteralinearunderstandingofprogressandanuncontroversialnotion
ofthecommongood.Tovisualizethesesubalterntimescapes,Iengo
andArmieroproposeguerrillanarrativesasacoresearchpracticethat
aimstoexploresubalterntimescapesofcontamination,toxicexposure,
andexperiences.
JesseD.Peterson’schapter,“StoryingToxicTimescape‘Trajectories’:

IntersectionsamongAlgalToxinsandMore-Than-HumanBodies,”
challengesanthropocentricvisionsoftoxicity.Petersondescribeshow
theintersectionsofalgaltoxinsandalgal,animal,andwaterbodiesin
differenttimesandplacescanassistindevelopingmore-than-human
narrativesabouttoxins.Mobilizingbroadconceptsoftoxinandbody,the
chapteraddressesthe“trajectories”ofalgaltoxinsthroughmore-than-
humanbodiesinthreesections.Thefirstsectionlooksatalgaltoxins’
relationshiptoalgalbodies,highlightinghowthese“toxins”benefitalgae
aswellashowthesechemicalsandbodiesoftencannotbeextricated
fromeachotherasaresultofontologicalindeterminacies.Thesecond
sectionpointstothevariouswaysinwhichalgaltoxinsspreadthrough
thebodiesofotherorganisms.Third,algaltoxinsareconsideredinre-
lationtotheseatodisclosehowtheypermeatethetimesandspacesof
thesea.Asaconclusion,thechapterhighlightshownonhumansassist
intheproductionoftoxicbodies,times,andplaces.Italsoreflectson
what itmeanstodecenterhumaninterests intoxicnarratives,sug-
gestingalternativeapproachesfordealingwiththeinterrelationshipof
more-than-humanbodiesthatproducetoxicity.
AstridKirchhoftakesreadersintotheRepublikFreiesWendland

(FreeRepublicofWendland)inWestGermany,whereprotestsagainst
nuclearwastestoragetookplaceinthe1970s.Thisexampleallowsher
tobringpowerrelationsandexperiencedsocioecological injustices
intoconversationwiththeconceptoftoxictimescapes.Inherchapter
“EmbodyingFearandToxicity:EnvironmentalProtestsagainstWest
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Germany’sFinalRepositoryforNuclearWasteinGorleben,1977–1980,”
Kirchhofdrawsoutpeople’sexperienceoftheentanglementoftoxicity,
fear,andtheirstruggleforalandscapethatwaschosenassiteforafinal
repository.UsingthecaseofthecommunityofGorleben,sheillustrates
howemotionalcriteriaandanembodiedperceptionofatoxicthreat
wereabletobecomedominantdriversforprotest.Emotionslikefear
wereintroducedintothepublicsphereandhotlydebated.Feelingswere
nownolongerprivate,butpublic,becausetheywereseenaspolitical
andpartofasocialorderinwhichconfrontationoftheindividualwith
oneselfbecameincreasinglyimportant.
MalcomFerdinandexploresthecontoursanddynamicsofapostco-

lonialtoxictimescapewithafocusontheCaribbeanislandsofGuade-
loupeandMartinique.Hischapter,“ToxicTimescapesandtheDouble
FractureofModernity:ChlordeconeContaminationofMartiniqueand
Guadeloupe,”unearths,similarlytoIengoandArmiero’s, thepower
dynamicswithintoxicnarratives.AsFerdinandillustrates,anumber
ofsociopoliticalprocesses,indialoguewithscientificresearch,serve
tomakeatoxictimescapevisibleorinvisible.The(in)visibilization
ofatoxiccontaminationistheproductofapoliticalconflictbetween
competingnarrativesandactors,eachclaimingtoadequatelypresent
the“real”situation.MartiniqueandGuadeloupe’stoxictimescapewith
respecttothechlordeconecontaminationisalsothesiteofsuchanepis-
temicconflict.Ferdinanduncoversinhischaptertwocompetingmain
narrativesofthiscontaminationthatareoneithersideofwhatheterms
the“doublecolonialandenvironmentalfractureofmodernity,”andwith
ittheconceptualandsociopoliticaldividethatseparatesenvironmental
issuesofthemodernworldfromtheirunderpinningsincolonialismand
slavery,andtheirpersistentracismandsocialinequalities.

Note

	1.	 Ulrich	Beck,	Risk Society: Towards a New Modernity	(London:	Sage,	1992),	74.
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CHAPTER 7

Toxic Bios
Traversing Toxic Timescapes 
through Corporeal Storytelling
Ilenia Iengo and Marco Armiero

This is his story, it is the story of an anonymous worker, one 
among others, one of those workers growing up after the war, 
living the economic boom on their skin, then experiencing the 
1973 oil crisis, and finally dying at the beginning of the new 
century. . . . This is the story of a man who has begun to work 
when he was just a kid, entering the factory when he was 14 
and never leaving it, because the factory had nested in his cells.

—AlbertoPrunetti,Amianto,113

IN THISchapter,webringpowerrelationshipsandsocioenvironmental
injusticesintoconversationwiththeconceptoftoxictimescapes.Forus,
theconceptoftoxic timescapesreferstotheintricateintersectionoftime,
space,andbodiesinrelationtotoxicexposure.Employingthatconcept,
wewillunpacklinearunderstandingsoftimeandexplorerhizomatic
waysinwhichharmfulsubstancespermeatetimeandspace,producing
more-than-humannarratives.Wewillillustratehow,asatoolofanalysis,
itequipsscholarswithnewwaysofcreatingknowledge,conceptualizing
thehistorical(past,present,andfuture)presenceandpossibleeffectsof
harmfulsubstancesandprovidesatheoreticalframeworkfornewmodes
ofnarrationinanunevenworld.Thinkingthroughtoxictimescapes
isaninvitationtoradicallyshiftourunderstandingsoftoxicityinthe
complexweboflife.
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Ourapproachisanantidoteagainstanyformofnaturalizationof
timescapes.Theintricateintersectionalitythatmergestime,space,and
bodiesisnotblindtowardclass,gender,race,ability,andotherforms
ofhierarchiesembeddedinthesocialorganizationoflife.AsMalcom
FerdinandandThomDaviesargueinthisvolume,toxictimescapes
aredeeplyembeddedinthecolonialhistory,constitutingthefoun-
dationofracialcapitalism.1Thereare tensionsbetweendivergent
timescapes.Therearethoseofcorporatepowersorgovernments,made
oftheincrementalaccumulationofprofits,thediscountingoffuture
generations,short-termdecisions,adetachedinstrumentalizationof
placesandpeople,andablindandoftenpartialfaithintechnological
progress.Buttherearealsothetimescapesofsubalterncommunities
whoexperiencetheentanglementoftoxicitywiththetimeandspace
oftheirpersonalandcollectivelives,suchasthoseinAlgarve,inthe
southofPortugal,fightingagainstGMOagriculture,orthoseonthe
outskirtsofNaples,inItaly,unveilingthecontaminationimposedon
theirlives,or,finally,thepeopleinHalkidiki,inthenorthernprov-
inceofGreece,risingupagainstgoldmining.Oftenthesesubaltern
timescapesremainhiddenundermainstreamnarratives,whichfostera
linearunderstandingofprogressandanuncontroversialnotionofthe
commongood.Weproposeguerrillanarrativeasacoresearchpractice
thataimstoexploreandmakevisiblesubalterntimescapesofcontami-
nation.Whileenteringthosetimescapesthroughtoxicautobiographies,
guerrillanarrativetranscendsthesinglehumanstorypreciselybecause
itmakesitpossibletoaccesstheintricateintersectionalityofwhich
timescapesaremade.
Thechapterisorganizedintwoparts:first,wepresentourtheory

andmethodology,discussingtheconceptoftheWasteocene,theage
ofwaste, itsembodimentintosubalternbodies,andhowaguerrilla
narrativeapproachcanofferthekeytolistentothebodies’toxicstories.
Inthesecondpart,weofferananalysisofempiricalcasesfromtoxic
autobiographiesbeingcollectedforToxicBios,apublicenvironmental
humanitiesprojectdedicatedtoelicitingandgatheringautobiographi-
calnarrativesofcontaminationandresistancebyzoomingintowasted
bodiesandlandscapes.Wewillconcludebycollatinghowstorytelling
fromtheforefrontofenvironmentalcontaminationuncoversthemate-
riallyuneven,nonlinear,multiscalar,andmore-than-humantimescapes
oftoxicity.
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Toxic Lives in the Wasteocene

Perhapsimaginingthefutureisoneoftheprerogativesofwhatitmeans
tobehuman.Often,thoseimaginedfuturesaredystopicdistortionsof
thepresent,and,remarkably,wasteortoxicityseemstobeaprevalent
andrecurringtropethatcharacterizestheseimaginarylandscapes.From
Mad MaxtoBlade Runner,thefuturelooksdirtyandunhealthy.
Waste,forinstance,bestembodiestheessenceofCormacMcCarthy’s

dystopianmasterpiece,The Road.2Journeyingthroughanightmarish
landscapewithhisson,theunnamedprotagonistreflectsonthedecayed
world.“Perhapsintheworld’sdestruction,”hethinks,“itwouldbepos-
sibleatlasttoseehowitwasmade.Oceans,mountains.Theponderous
counterspectacleofthingsceasingtobe.Thesweepingwaste,hydroptic
andcoldlysecular.Thesilence.”3Althoughendingwitharathermore
optimistictone,the2008animatedmovieWall- Ealsoproposedawaste-
basedvisionofthefuture,withplanetEarthtransformedintoagigantic,
lifelesslandfill.4Inalltheseimaginedfutures,wasteisnotonly“athing”
pollutingtheenvironmentbuta(wasting)relationshipthatchangesthe
livesofhumanandmore-than-humanbeings.
Theworkofsciencefictionisnotthatofpredictingthefuture,of

course,butratherthatofdescribingandchallengingthepresentthrough
metaphors.AstheacclaimedsciencefictionwriterUrsulaLeGuinonce
stated,“Thefuture,infiction,isametaphor.”5Indeed,inthecaseofthe
omnipresenceandaccumulationofmaterialwaste,thecreativework
ofsciencefictionwritersmayrecalltheforecastsofthemodernseers,
expertsofanykindentitledtoseeintothefuture.FromtheWorldBank
expertstotheindependentworldcounts.com,futuristsconfirmthatthe
planetisbecomingagigantictoxicdump,perhapswithCO2emissions
atthetopoftheworryinglist.6Earth-systemscientistshavecalledthis
newepochtheAnthropocene,theAgeofHumans,anagemarkedbya
technostratigraphyofwastedmatter—suchascarbonsediments,radio-
nuclides,andmicroplastics—accumulatinguponandinsidetheearth’s
surface.7However,microparticlesofwastedmatterhavemadetheirway
intothelivingtissuesofhumansandmore-than-humanorganisms,
acrosstheporousboundariesbetweenbodiesandecosystems.8Asthis
transcorporealtoxicityisthesalientfeatureofthepresentconditionof
humansandmore-than-humans,wearguethattheAnthropoceneshould
insteadbecalledtheWasteocene,theageofwaste.TheWasteocene
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conceptwasfirstlaunchedbyArmieroandDeAngelisandfullydevel-
opedinthebookWasteocene: Stories from the Global Dump,byArmiero.9
Intuitively,speakingoftheWasteoceneimpliestheacknowledgmentof
wasteastheepitomeofhumans’abilitytoaffecttheenvironmenttothe
pointoftransformingitintoagiganticdump.
However,theWasteoceneisnotonlyamatterof“stuff,”ofwastein

thematerialsense,butalsoamatterofrelationships.Wastingmate-
riallyproduceswastedpeopleandwastedplaces,aswellasresisting
subjectsandunexpectedcommunities,asfeministsciencefictionhelps
ustoimagineandprefigure.10ThinkingoftheWasteoceneasamatter
ofwastingrelationshipshelpstoavoidthetechno-fixtrap—howto
dealwithwaste—whichisrootedinanideaofwasteasasideeffectof
theotherwisesuccessfulhistoryofcapitalistdevelopment.Instead,the
Wasteoceneimpliesthatwastingrelationships—thatis,theotheringof
placesandpeople—isnotasideeffectofracialcapitalismbutofitsway
offunctioning.FromMartiniquetoCancerAlleyinLouisiana11andall
thewaytotheperipheriesofNaples,thetoxictimescapesoftheWas-
teoceneareembeddedinahistoryofcolonialityandexploitation.As
wasteisnotonlyamatterof“stuff,”sotooaretoxictimescapesnotonly
abouttheprolongedeffectsoftoxinsthroughtime.Toxictimescapes
arethenarrativeskeletonofmodernityembeddedintothebodiesof
humanandmore-than-humannature.Theydesignthehierarchiesof
spacesandpeople;theyimposetoxictemporalities(developmentvs.
backwardness)andimperialperiodization,whicherasebothalternative
conceptionsoftimesandnonconventionalandantinormativeshifts.In
otherwords,toxictimescapesinformourhistoriesandgeographiesas
muchasourhumanandmore-than-humanecologies.

Toxic Bios and Guerrilla Narrative in the Toxic Jungle

Althoughwedobelieve that toxic timescapesareembeddedinthe
globaltextureofmodernity,wealsofinditcrucialtoexplorethemin
thejunctureswheretheymeetwiththematerialfleshandlivesofsub-
alternpeople.Forthisreason,in2016,welaunchedToxicBios,apublic
environmentalhumanitiesprojectaimingtocollectandvisibilizetoxic
autobiographiesofpeopleaffectedbycontamination.12ThroughToxic
Bios,wehavecoproducedacollectionoftoxicbiographies,whichare
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nowpartiallyavailableinanopen-accessgeoreferencedarchiveand
keptattheEnvironmentalHumanitiesLaboratoryinStockholm.The
voiceofatoxicautobiographybelongstoastorytellerwhosebody—or
thebodyofalovedone—andmemoriesaremarkedbythemateriality
ofenvironmentalinjustice.13ToxicBiosaimstoprovideanewoutlook
onthehistoryofthedominantsocioeconomicmodelandonthepos-
siblealternativesthatanembodiedunderstandingofenvironmental
inequalitiesmaygenerate.ToxicBiosispredicatedontheassumption
thatweliveintheageoftheWasteocene.Theprojectitselfcanbecon-
sideredanarrativeexcavationintothenewepoch.Whilethetracesof
theAnthropocenearelookedforinthegeologicalstrata,theWasteocene
mustbesoughtwithintheorganosphere—thatis,inthelivinglayers
ofecosystems.However,thetoolsofourexplorationarenotthoseof
medicaldoctorsorofresearchersinthelabs;ToxicBiosdoesnotput
underthemicroscopethetissuesofasickpersonortestbreastmilk.
ToxicBioshasexploredtheorganospherebysupportingthecollection

andcirculationofstoriespeopletellabouttheirbodilyexperienceofen-
vironmentalcontamination.14Toxicsubstancesandtoxicnarratives—that
is,thenarrativesthateithersilenceornormalizeinjustices—haveac-
cumulatedinthebodiesandimaginariesofhumansandmore-than-
humans,changingthestructureandthemeaningof individualand
collective life.Inresearchingthetensionsandinteractionsbetween
toxicnarrativesandtoxicautobiographies,ToxicBiosaimstoprovide
anewoutlookonthehistoryofthedominantdevelopmentmodelin
twoways:bycastingalightonwhatRobNixonhasdefinedastheslow
violence15oftoxicityaccumulatinginbodiesovergenerationswithde-
layeddestruction,andbysupportingthepossiblealternativesthatan
embodiedunderstandingofenvironmentalinequalitiesmaygenerate.
ThosecorporealnarrativescontributetoaradicalcritiqueoftheAnthro-
pocenediscourseanditsorganizationofspatialities/temporalities.16The
temporalandspatialcomplexityofstoryingaperson’sbodilyencounter
withsocioenvironmentalinjusticesimpliestheclash/overlapofmultiple
narrativetimescapes:thebiological,thepersonal,andthecollective,
includinghumansandmore-than-humans.Tellingone’sownstoryal-
waysimpliesanegotiationamongthosedifferenttimescapes.Thereby,
ToxicBiosdoesnotendwithanexplorationofindividualtoxicstories;
instead,wewanttomakesenseofandengagewiththearticulationsof
personalandcollectivetimescapes,andwebelieveitcan/mustbedone



|Ilenia Iengo and Marco Armiero192

throughthemeansofstorytelling.17Thetoxicautobiographieswehave
coproducedthroughourprojectareindeednarrativeexplorationsof
differenttimescapes;thebiographiesofindividualsareentangledwith
thebiographiesofplaces, traversedbytoxinscoming,spatiallyand
temporally, fromelsewhere.Workingthroughtoxicautobiographies
impliesplacingthebodyatthecenterofthehumanexperienceoftoxic
timescapes.Itisthroughthebodythattoxictimescapesbecomevisible,
perceptible.Thebordersbetweenexternalandinternalnaturecollapse,
followingwhatStacyAlaimohascalled“transcorporeality,”18butalsothe
diversetemporalitiesoftoxins,ecologies,communities,andindividuals
collapseinthebody,illustratingtheexceptionalityoftoxictimewhere
past,present,andfutureseemtocoexist.
ToxicBiosexplorestheembodimentoftheWasteocenewithinthe

organosphere;itaimstoseehowcapitalisticviolenceisinscribedinto
humanandmore-than-humanbodies.Weconsidertwokindsoftoxic
embodiment:ontheonehand,thedeepeningofcapitalistrelations
withinthefabricoflife,inbodiesandtheenvironment,producingtoxic
ecologiesintheserviceofprivateprofits—whatBanerjeehascalled
necrocapitalism;19ontheotherhand,themakingandmaintenanceof
toxicnarratives,whichsilenceinjusticeswhileimposinganofficialtruth
thatbecomesembeddedintothestoriesofsubalternpeopleandplaces.
Inordertotacklethistwofoldtoxicity,wehaveadoptedwhatwehave

calledaguerrillanarrativeapproach.20Withthisexpression,wemean
tomakeexplicitToxicBios’aims—thatis,sabotagingthemainstream
toxicnarrativeofprogress,whichjustifiesorinvisibilizesinjustices,21and
occupyingitwithcounterhegemoniccorporealstorytelling.Guerrilla
narrativeisrootedinthescholarlytraditionsofcoresearchandaction
research.Itrejectsthebinaryoppositionofexpertsversusthepublic
whileactivelyundiscipliningthespaceoftheproductionandlegiti-
mizationofknowledge.Methodologically,itisstronglyrelatedtothe
oralhistorytradition,thoughwithaclearerantagonisticagenda,and
aconsciousandmoreextensiveuseofapluralityofnarrativegenres,
includingaudiovisual tools,diaries,creativewriting,andsoon.In
comparisontotheoralhistoryapproach,guerrillanarrativemight
implyablurringoftherolesoftheresearcherandtheresearched;in
fact,atleastintheory,theToxicBiosplatformsupportsparticipationwith
littletonointerfacewitharesearcherbeingnecessary.Moreconcretely,
theguerrillanarrativeisinspiredbysimilarexperiencesofresearch/
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storytellingasthoserealizedbythesociologistStefanoLaffi;theproject
EPiCentroCivitavecchia22oftheNGOASud,whichisalsooneofthe
hubsofToxicBios;andtheItaliantraditionofstorytellingasresearch.23
Wepurposefullyspeakabout“guerrilla”narrative,referringtothe

Zapatistas’ insurgencyof1994,whichperhapshasbeenamongthe
mostpowerfulliberationexperiencestheworldhaswitnessedinthelast
fewdecades.OnJanuary1,1994,preciselythesamedaythattheNorth
AmericanFreeTradeAgreementwasinaugurated,imposingtheneolib-
eralregimeacrossborders,theZapatistaArmyofNationalLiberation
occupiedsevencitiesinChiapas,declaringitsintentiontomarchon
MexicoCity.Althoughitwasindeedanarmedinsurrection,theZapa-
tistasimmediatelyshowedaveryconservativeapproachtoviolence,
somethingthatdistinguishedthemfromotherguerrillaexperiencesin
LatinAmerica.24Employingourinterpretativetools,wemayarguethat
theZapatistas’insurgencywasacrackinthetoxictimescapesthathad
trappedIndigenousandsubalternpeoplesincetheEuropeaninvasion.
Weliketorefertothatexperiencefortworeasons:foritsstrongen-

gagementwithstorytelling—thecommuniquésoftheZapatistas’Army
arepiecesofliteratureratherthanjustpoliticalstatements25—andforits
agendatofreeareasfromthecontroloftheconstitutedpower,aimingto
buildcounterhegemoniccommunities.26Thereby,asaguerrillanarrative
project,ToxicBiosalsoaimstofreeareasfrompowercontrol.First,
theautonomousareascreatedbyourguerrillanarrativearefreedfrom
thetoxicnarrativesthathavesilencedinjusticeandoppression.Those
areautonomouszonesinthesensethatsubalternstakebackcontrol
oftheirstoriesandoftheirbodilyexperiences.Actually,theultimate
freezoneofToxicBios’guerrillanarrativeisthebodyperse;indeed,
thebodyisreminiscentoftheLacandonaJungle,bothintimateand
intertwinedwiththeentireworld,abattlegroundbetweencapitalistic
appropriationandtheliberationoflives.Guerrillanarrativedoesnot
onlyhappeninthematerialtoxicjungleofcapitalismbutithasalso
asymbolicperformativepower:itaimstotransformthattoxicjungle
intomanyLacandonaJungles—thatis,intoautonomousspaceswhere,
throughtheexperienceofcontamination,constituentcounterhegemonic
powersareinthemaking.However,thisisnotapostcapitalistspace,
becausethetoxiclegaciesofcapitalismarenever“post,”inthesense
thattheyproducetoxictimescapesthatarepersistentacrosstimeand
infectiousacrossspace.Thelegaciesofslavery,forinstance,produce
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toxictimescapesthatcannotbeconfinedtoaspecifictimeorspace;on
thecontrary,theybelongtopast,present,andfutureatthesametime,
embeddedinthelandscapeofCancerAlleyorMartiniqueasmuchas
inthehonorableuniversitytemplesofWesternknowledgeproduction.
Andthatiswithoutforgettingthatmuchofslavery’slegacyisembed-
dedinourmodernmobilephones,ifonewouldconsidertheworking
conditionsofsomanyunderageworkersintheminesprovidingrare
mineralsforthatindustry.
Therefore,guerrillanarrativecannotonlyfosterapostcapitalistsociety

butitneedstocreateanantagonisticproject,preciselyastheZapatista
autonomouszonesdid.Aretheyoutside,orcantheyevenbeoutside,
globalcapitalismanditspersistentandinfectioustoxictimescapes?
Ratherthanthinkingaboutinsideandoutside,wefindmorefertilethe
categoryandpracticeofautonomousspaces,andautonomiaingeneral,
meaningthequesttoproducelives,communities,andnarrativesthatare
autonomousfromcapitalism.27Theyareimmersedinitstoxictimescapes
buttheydonotbelongtothem.Itisnotamatterofinside/outsidebut
ofbuildingautonomousspacesandstoriesagainstthetotalitarianism
ofcapitalismanditstoxictimescapes.Astoxicnarrativestrytoimpose
toxictimescapesasthenorm,guerrillanarrativecannoterasethembut
canrevealtheviolenceofthatprojectandfosteraquestforautonomy.

What Is (in) a Body?

AccordingtoKarlMarx,naturewastheinorganicbodyofhumans;ashe
wroteintheParismanuscripts,“Man[indeed,Marxemployedasexist
language]livesonnature—meansthatnatureishisbody,withwhich
hemustremainincontinuousinterchangeifheisnottodie.Thatman’s
physicalandspirituallifeislinkedtonaturemeanssimplythatnature
islinkedtoitself,formanisapartofnature.”Marx’sexplanationofthe
bodyrotatesmainlyaroundthetropeofnature—thebodyisnatureas
muchasnatureisthebody.However,thoselinesmustbereadtogether
withhisotherwell-knownstatement:“Laboris,firstofall,aprocess
betweenmanandnature,aprocessbywhichman,throughhisownac-
tions,mediates,regulatesandcontrolsthemetabolismbetweenhimself
andnature.”Thiscombinationofnatureandworkiswhatweseeasa
body.Thetoxicbodyisneitherjustsocial/culturalnorpurelyecological.
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Inthebody,flowsofmaterialsandenergymergewithgeneticandsocial
history,theexternalenvironmentinfiltratesintothecells.Thebodyis
powerinscribedintoecology.Epigeneticshasactuallydemonstrated
thatthestratificationofpowerrelationsandmemoriesofinjusticestay
withinthebody,tellingtheirstoriesthroughthegeneticnarrativesof
eachindividualandacrossgenerations.Inthefactoryorinthemine,
intheslumorintheworking-classneighborhood,subalternbodies
mergewithanecologythat isnever justnatural.28Capitalismisan
ecologyofexploitationandcontaminationthattrespassesontohuman
andmore-than-humanbodies,butthistrespassingisnotrandom;the
assumptionofToxicBiosisthatitlargelyinterlaceswiththefaultlines
ofrace,class,andgender.29AnallergicbodyintheUS,usingGregg
Mitman’sinspiringBreathing Space,isindeedproducedinthemeeting
betweentheinternalecologyofthebodyandtheexternalecologyof
animal,insect,andartificialallergens,butthisisonlyaportionofa
storythatshouldalsoinclude“theunequaldistributionofwealthand
healthcareinAmericansociety.”30Thereby,whatis(in)anallergicbody
istheentirearrangementofaracist,classist,andunjustsocietyasitis
crystallizedintheexternalecologyofwhichthatbodyisapart.Stacy
Alaimohasphrasedthisconceptbeautifully:“Castingracismasenvi-
ronmentalexposeshowsociopoliticalforcesgeneratelandscapesthat
infiltratehumanbodies.Similarly,the‘pancreasundercapitalism’and
the‘proletarianlung’testifytothepenetratingphysiologicaleffectsof
class(andracial)oppression,demonstratingthatthebiologicalandthe
socialcannotbeconsideredseparate....Theproletarianlungillustrates
myconceptionoftrans-corporeality,inthatthehumanbodyisnevera
rigidlyenclosed,protectedentity,butisvulnerabletothesubstancesand
flowsofitsenvironments,whichmayincludeindustrialenvironments
andtheirsocial/economicforces.”31

Thereby,theproletarianlungis(in)thebodyasmuchasthecapitalistic
dustofextractivismis(in)theair.Ithasbeensaidthatinlatemodernity
thebodyhasbecometheepitomeofidentity,32whichcomestogether
withastrongindividualization—nocollectiveidentitiesbutonlyself-
identitiesembodiedinthefleshandthebones,inscribedontheskin,
shapedbygenes,cultures,andchoices.ToxicBioswantstoexpandand
maybechallengethishyper-individualizingidentityprojectbasedon
thebody;asmuchasitiscenteredonanembodiedstorytelling,italso
contextualizesbodiesinintricateandmessysocioecologicalspatialities.
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Tellingone’sowntoxicstoryisawaytoregainself-determinationofthe
body,butitdoesnotobliteratethefactthatthebodyisabattleground,
aterritoryofconquestsanddefeats,andthefrontierofcapitalism’s
expansion.Inthissense,oddlyenough,anautobiographicalproject
seemstodissolvetheobsessionwiththeself,towardbodiesenmeshed
insocioecologicalnetworks,bodiesthathavethepotentialitytorein-
ventnewhybrididentities.AsLatinAmericanfeministtheoristNatalia
DeSouzahasclearlyargued,“Thisdiscursiveandvisualintrusionof
thebodyintothepoliticalarenahasthepotentialtoopenavenuesto
re-signifyourpoliticalpracticesandformsofresistance.”33

AsagenreinUSenvironmentalwriting,toxicautobiographyisa
distinctproductofmarginalizedgroupsdenouncingtheenvironmental
injusticeinwhichtheyfeeltrapped.34Assuch,toxicautobiographiesare
aprototypeofcounterhistory,challengingmainstreamnarrativeson
progress,thecommongood,andscience.Theyrepresentauniqueblend
ofnarrativeandhistory,ofscienceandpolitics,ofthepersonalandthe
collective.Asaliterarygenre,toxicautobiographiesarealmostinvisible
inEurope.Clearly,invisibilitydoesnotcallintoquestiontheexistence
ofsuchnarratives,norofthoseexperiences,butratherdescribestheir
positionalityinthehierarchiesofthecontemporaryEuropeancultural
industry’srelevance.Indeed,afewexamplesoftoxicbiographiesmight
befoundinthewritingofauthorswhohavepublishedwithindependent
orsmallpressesorself-publishedtheirtexts.InItaly,forinstance,there
hasbeenarenaissanceofworking-classnarrativeinthelastfewyears,
thankstotheworkofwriterssuchasAlbertoPrunetti,35WuMing2and
theMetalmenteCollective,36andSimonaBaldanzi.37Theinvisibilityof
thisnarrativeisconnectedtothedoubleweaknessofenvironmentaljus-
ticeinEurope,bothasasocialmovementandascholarlyfieldofstudy.
ThroughourToxicBiosproject,wearetryingtofillthisresearchgap,

coproducingtoxicautobiographies,generallydeeplyconnectedtoplace-
basedenvironmentaljusticecontroversies.Wehavebeendirectlyinspired
bytheimpressiveworkoftheEnvironmentalJusticeAtlas;38apartfrom
beinginfinitelysmallerthantheatlas,theToxicBiosrepositoryhas
focusedonthepersonalpartsoftheseenvironmentalcontroversies,
assumingthatthepersonalisalwayspolitical.ToxicBiosstorytellers
assembledates,memories,places,andaspirationsinstoriesthattell
somethingaboutwhathasoccurred,butinmostcasestheirstories
aresomethingdifferentfromreportsonenvironmentalconflicts.The
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storytellersareentangledinsocioenvironmentalassemblagesmadeof
bodies,earth,water,fish,plants,mountains,air,andofcourse,capitalism
intheformofpropertyrights,industrialproduction,contamination,
andenclosures.Placingenvironmentalcontroversiesatthecenterofour
toxicstorytelling,weassumethattoxicautobiographiesaresubaltern
storiesoftoxictimescapes,voicesrisingfromthecontaminatedfron-
tiersofglobalcapitalism.FromaPortuguesevillageinthevicinityofa
chemicalfactorytotheoutskirtsofNaplesthatarefilledwithillegally
dumpedtoxicwaste,weenvisionthosestoriesasstorytellingtoolsfor
the(re)generationofalternativescomingfromsacrificezones,39areas
structurallymarginalizedinthegeographyandhistoryofmodernprog-
ress.Whilethisis,byandlarge,stilltruethroughouttheentireproject,
itbecomesvisiblethatthefrontiersofglobalcapitalism,thesacrifice
zonesensuringthewell-beingoftheelites,arenotonlyplacesona
mapbutalsolivedexperiencesofbodiesandstories.Somehumanand
more-than-humanbodieshavebecomesacrificezones,toxicdumps,
generallyrootedintotheverygeographyofsubalternity(working-class
neighborhoods,economicallymarginalizedand/orracializedcommu-
nities,etc.)butsometimesgoingbeyonditacrosswindinghistories
ofcontamination.Thereby,thestoryteller’seconomicstatusisnotthe
onlythingthatmatters,sinceatoxicbodyissociallyandecologically
subalterntothesystembuiltonthe(re)productionofcontamination
thathasmadeitatoxicbodyinthefirstplace.

Bodytelling, or What Do Toxic Autobiographies Talk About?

Inwhatfollows,wemobilizesomeofthetoxicautobiographiesgathered
throughourproject.Thesestorieswillhelpustoexemplifythemainthe-
oreticalargumentsofthischapter.Thestorieswehaveselectedaremainly
fromPortugalandItaly,withafewexamplesfromGreece.Mostofour
storytellersarewomenactivistsinlocalgrassrootsorganizationsfighting
againstspecificinstancesofenvironmentalinjusticeintheircommuni-
ties.Ourprojecthasmetthoseactivistsindifferentmomentsoftheirlife
trajectories.Weshouldneverforgetthatstorytellersmaytellthesame
storyinradicallydifferentwaysindifferentmomentsoftheirlives,not
onlybecausethefunctioningofthememorycanbetrickybut,andmaybe
especially,becausethepastisalwaysinaperformativerelationshipwith
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thepresentandthefuture.Weshouldalsoaddthatithasnotbeenalways
easytoinvolvepeopleinthistoxicstorytellingproject.AsStefaniaBarca
hasargued,toxicityisnotonlyinthecontaminatingpollutantsaltering
theecologiesofhumansandmore-than-humansbutalsointhenarratives
silencingornormalizinginjustices,shapingthememoriesofthepastand
theimaginationsofthefuture.40Thisiswhypeoplewithatoxicstory
oftenbelievetheyhavenothingworthtelling.Andthisiswhy,instead,
reappropriatingone’sownstoryisapoliticalact,becauseitrequiresthat
thestorytellerplacesthemselvesinthetimescapeofhistorynotonlyasa
passivevictimbutastheonewhotellsadifferentstorythathelpsacom-
munitytocometogetherandenactadifferentworld.
NovellalivesinthemidstoftheLandofFires’poisonouslandscape

betweenNaplesandCasertainsouthernItaly,andshehasbeenamongthe
mostactiveparticipantsinthegrassrootsmovementsforenvironmental
justiceintheregion.Shehasbeenrestlesslydenouncingtheburningof
hazardouswasteandwasamongtheorganizersofaconcertin2011toraise
awarenessabouttheviolenceperpetratedonherland.Sheisconvinced
thatstorytellingisapoliticalactofinsubordinationthatallowsadiffer-
entkindofhistorytobenarrated:“Guerrillanarrativehelpstolookfor
alliesandfor‘alternative’documentationstogodowninhistory.These
alternativestoriesaredifferentfromwhatofficialdocumentswilltellour
futuregenerationsontheissueoftoxicwastedumpinginCampania.”41
Shebelievesthatnarrativejustice42isofparamountimportance,whilethe
mostcommonandstrongestweaponusedbythehegemonicpoliticaland
economicsystemissilencing:“LasttimeIdenouncedatoxicfire,some
monthsago,Carabinieri[oneoftheItalianpolicecorps]calledmeback
uponarrivalattheburningsitewhichwasstillsmokingandtheytold
me:‘Madam,itwasnothingtobeworriedabout,itwasonlydrytwigs.’
AndwhenIinsisted,sayingthatsuchablackcoloredsmokecouldnot
becausedbyweeds,theysummonedmetokeepquiet.”43

GiorgosisalivestockbreederlivinginPalaiochorivillage,Greece,and
heisamemberofSOSHalkidiki,asocioenvironmentaljusticeassocia-
tionrisingupagainstthedevelopmentofanopen-pitgoldmineinthe
forestofSkouries,developedbyaninternationalminingcorporation.He
sharesthepreoccupationthat“thecurrentexpansionofminingactivi-
tiesandtheenormousenvironmentalburdenfollowingthem,makeit
impossibleforotherproductiveactivities,suchasagriculture,livestock,
beekeepingetc.toexistinthearea.”Theminingcompanyhasbeenable
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toexerciseviolenceonthelocalsocioecologyinmultipleways.Among
thedifferentstrategies, thecorporationhasusednarrativeviolence
toeraseanyotherpossiblescenariosofpresentandfutureterritorial
development.Theydidsothroughtheinstitutionalizingofadiscourse
whereexploitationandmininghavealwaysbeenpartofthecommunity’s
history.ButGiorgosandtheotherSOSHaldikikiactivistsarerecovering
thestoriesofadifferentpast,theonethatbelongstothem:“Ourstory
isforestry,watercanalization,andotheractivitiesthatpeopledonot
appreciateanymore.Thewholehistoryoftheplacehasbeenerasedand
thennarratedanewbythecompany.”44
Theimpositionofanofficialcorporatehistoryandthequestforan

alternativestorythatwouldincorporatetheresistingmemoriesofthe
subalternsareattheverycoreofatragicItaliandamdisaster,included
intheToxicBiosarchivethroughthevoiceofCarolina,interviewedby
thejournalistLuciaVastano.45Carolinaisasurvivorofthe1963Vajont
disaster,whichsweptawaytheentiretownofLongarone,killingalmost
twothousandpeople,andanactivistfightingforjusticeanddignityfor
theaffected.LiketheVajontvalley,Carolina’slifehasbeenoccupiedby
thecorporationthatbuiltthedam.Thetoxicnarrativeaboutprogressand
modernitythatbroughtthedamtherealsodevaluedthelocalknowledge
ofpeoplewhoopposedtheproject.Intheaftermathofthedisaster,anew
toxicnarrativewasimposed,onethatnaturalizedtheevent,erasedit
fromcollectivememory,andsilencedtheangerofthesurvivors.Toxicity
almosttoperfection.Theviolenceofthistoxicnarrativeisatthecore
ofCarolina’sstory.Sherecollectstheclashbetweenthejudicialtruth,
whichhasfoundtheItalianstateandthecorporationguiltyof“multiple
negligenthomicidewithpredictabilityasaggravatingfactor,”andthe
narrativeviolencethathasframedthedisasterasanaturalcatastrophe
ratherthanastheeffectofaprofit-drivenstrategy.“Thisisthestory.Full
stop.Butstillnowadays,aftermorethanfiftyyearsfromthemassacreof
innocents,sometrytorelievethoseresponsiblefromtheiraccountability
andtoputtheblameontonature.”Carolinagoesonandsaysthereare
somekindsofsociallyacceptedmourningandmemories,andothersthat
aresilenced;thestruggletopoliticizethesufferingandtransformitinto
collectiveactionhasbeencensuredfromabove:“Institutionshavedone
anddoeverythingisintheirpowertodividethegoodsurvivorsfromthe
badones.Thegoodonesarethosewhotellthestoryofsuffering,those
whomovethelistenerstotears,butthenstopthere.Thosearetheones
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whoshutupandleavetotheinstitutionsthetaskoftellingthefactsand
thereforemakememoryharmless;inthisway,memorydoesnotdisturb
powerfuleconomicinterestswhostillprioritizeprofitoverhumanlives.”
Insomestories,thehierarchiesatplayareexplicit,asthestorytellers

positionthemselvesinantagonisticpositionsagainstpowerfulactors.
“Wehadthestrengthtosaynotothebiggestpowerintheworld,theUS
military,”saysConcetta.46SheisactivelyinvolvedintheNoMuosstruggle
asamemberofawomen’sgroupconcernedforthehealthimpactsofa
terrestrialsatelliteterminalfortelecommunications,inNiscemi,inthe
southofSicily.
Similarly,anotherstorytellerfromItaly,Silvia,describesthedramatic

imbalanceofpowerbetweenactivistsandtheiradversaries.Silviade-
scribesherselfasafarmerwhowasforcedtobecomeanenvironmental
activistandchallengeapowerfulenergycorporationinordertoprotect
herlandfromtheconstructionofanoverheadpowerline.47
GoingbacktotheVajontdisaster,Carolinaalsostressesthepowergap

betweenpowerfulactorsandthemajorityofthepopulation:“Iwantto
saythatitwasapredictableandpredictedmassacre:institutionsgave
prioritytotheprofitofthefewabovethelivesofmany.Thestate,which
shouldhavedefendedus,wasinsteadalongsidethoseinterests.Evenif
theyknewwellthattheconstructionofthedamwashighlyriskyforthe
localpopulation.”Carolinaseesthenecrocapitalistregimeinscribedin
thevalley:“TheVajontdamisametaphorforadevelopmentwhichisnot
concernedaboutthewealthofthecommunity,butonlylooksatsomeextra
GDPpoints.AGDPthatgrowsthankstodeath.”Here,again,theVajont
storyisaneffectivemetaphorforthetoxicnarrativesweconsidertobeat
therootsofanykindoftoxicity,becausetheynaturalizetoxictimescapes,
makingthemthenormalbackgroundofourindividualandcollectivelives.
Insomecases,thepowerfulactorsresponsibleforintoxicatingthe

pastandfutureofacommunity’srelationshiptoaterritoryareclearly
embodiedbyaninternationalcorporateextractivistproject.Inother
contexts,thecontaminationstartswithprivateinvestments,continues
withstate-leddevelopmentprojects,andtheneruptsthroughlandscape
changesculminatingindisastersoraccumulatesinbodiesintheformof
diseases.Giorgos,theshepherdandactivistfromSOSHalkidiki,shows
theintricatefabricofdependenceandabsolutepowerthatthemining
companyexercisesnotonlyonworkersbutonthesocialandecological
relationsbetweentheforestanditsinhabitants:“Whatismostimportant
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tounderstandisthatthecompanyoperatesasastatewithinastate.It
hastheabsolutepowerintheregion,ithasthemoneyandthejobsand
determinesalltheeconomicthereforesocialrelationsinfluencingthevery
conscienceoftheinhabitants.”Miriam,anenvironmentaljusticeactivist
fromNaples,Italy,explainshowshebecameafarmerasaneffectofher
participationinthestrugglesagainsttoxiccontamination.48However,
hersshouldnotbeunderstoodastheusualindividuallifeproject.Onthe
contrary,Miriam’s“convivialgarden”—thisisthenameshegavetoher
agroecologyfarm—isalsoacollectivespace,aprefigurativeexercisein
experimentingwithajoyfulcoexistencebetweenhumansandmore-than-
humansbeingsinthefaceofperpetratedcontamination.Sincethewaste
emergencywasongoinginCampania,Miriamtalksaboutresistingsuch
toxictimescapes,saying,“Thestateisalwaysabsent,whennotdirectly
colludedwiththemafias....Untilbusinesswillnotbetransformedinto
solidarityworkamongpeople,itwillcontinuebeingthepoolfullofsharks
thatseesourplanetasitspersonaldumpsite.Butweresist.Everysingle
daywestarttheengineofamassivemachinethatopposesitselftothe
collapseofhumanity.Weslowlymoveforward,relentlessly.”
Themarginalizedandsilencedstoryofthosewhobearthecostsof

economicdevelopment,industrialproduction,anddistributionofwhat
capitalismdefinesasexternalitiesisastorythatcontinuouslytrespasses
onanddisruptstheCartesiandualismofbodyandmind,natureandsoci-
ety.49Therefore,atoxicautobiographyisneveronlyanindividualstory.It
crossestheporousboundariesofaperson’slife;itpoliticizesthequotidian
andbuildsalliancesacrossplacesandspecies.AntonioandMaria,two
Portugueseactivistsfromthegrassrootsenvironmentalistassociation
ADACE,telltheirstorybylinkingittothefateofmore-than-human
companions,50suchasfishdyingfromarsenicandmercurypollutionin
theriver.51WhenAntonioandMariasay,“Andifthefishdie,wewilldie
too,”theriverandthedeadfisharenotonlysomethingoutthere;they
constitutetheeverydayassemblageofwhichAntonioandMariaarepart
anddonotfeelexcludedfrom,norimpermeableto.52Atfirst,weassumed
thetoxicautobiographieswouldbehumanstories,butwewerewrong.
Theyaremultispeciesstorytelling.53Miriamrecollectsthat“ItalianCan-
cerCharity,whichdealtwithterminallyillpatientsandforwhomIwas
volunteering,informedusontheTriangleofDeathalreadyin2008.In
theemptyroomorganizedforatrainingcourse,itseemedterrifyingto
methatAcerra,NolaandMarigliano—threebigtownsintheoutskirtsof
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Naples—couldbedefinedthelocationsofanapocalypticmovie.There,
theysaid,deathbycancerhadhigherrates.Becauseofwastedumping,
theearthwasgettingsickanduswithher.”54Thesenseofashareddestiny
crossingspeciesandtimesisalsopresentinabiographyfromPortugal.
LikeMiriam,AngelaRosa,anactivistfightingagainsttheintroductionof
GMOs,alsodecidedtobecomeafarmer,goingbacktoherfamily’sland
inAlgarve,inthesouthofPortugal.Inherstory,thetreesarecompan-
ionsinamutuallysharedhistory.Inthevideostorytelling,wecansee
hertalkingaboutGMOsandtraditionalseedsasshewalksaroundthe
farm;wecanhearcicadassinginginthewarmsunofAlgarve.55

Transcorporeality56permeatesthestoriesofcontaminationandre-
sistance,anditsconceptualizationiskeyinordertoframethebody-
environmenthybridsubstanceofstorytelling.Thetoxicstorieswehave
collectedalwaysspeakofthecontaminationflowsthathavesomehow
transitedfromapollutingsourcetoone’sownbody.Onceagain,the
individualstoryisneverjustahumannoranindividualone.Contam-
inants,factories,aquifers,andsoilsarepartofthosetoxictimescapes.
Thestoriesofentirecommunitiesaretoldthroughthestoryofonesingle
individual.WhenAntoniofromADACEspeaksaboutnanoparticles
emittedbytheindustrialcomplexwhereheworks,hesaystheyare
tobefoundeverywhere,thattheyenterthedomesticspaceofhomes
andbodies.57Whilesayingthis,Antoniotoucheshismouth,materially
performingtheembodimentoftoxicityandthetranscorporealrelations
betweenhisbodyandwhatsurroundshim.
Similarly,Adriana,anactivist fromthesouthernItalian townof

Brindisi,describesthesubtlewaysinwhichalocalcoalpowerplanthas
beenabletopervadeeveryinchofhercommunityanditsinhabitants.58
Sheclaimsthatboththeenergycorporationandtheverymatterofcoal
asanenergysourcemovefromthefactoryintothecommunity,andby
doingso,theyshaperelations:“Webelievethatcoalhaspollutednot
onlyairandwaterbutalsopeople’sconsciousness.Brindisiisenslaved
bythiscompany,whichfinanciallysupportsthefewculturalevents
ofthecity.Wesaythatthisishowcoalentersourcommunity.”Being
alivestockbreeder,Giorgos,theactivistfromPalaiochorivillage,has
observedtheeffectsofcontaminationonplants,animals,andultimately,
humansbytheSkouriesgoldmine:“Checksomeoftheolivetreeson
yourown.Ifyouchecktheleaves,youwillfindsandonthem.Thissand
isasbestos.Theareaisfullofasbestos.Weknowthat,weknewthat.But
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theminingoperationsbringthisasbestosupfromtheground.Andit
travelsthroughtheair,throughthewaterandthesoil.Iamalivestock
breeder.Myanimalseatthegrass,drinkthewater.Iamafraidofmy
products.Iamnotsureiftheyaresafeandhealthy.Weareevenafraid
tofeedourchildren.”59Thetranscorporealityoftoxicitycrossingsocio-
naturalbodiescanbebothanalarmingdiscoveryandarecognitionof
themutualityembeddedinradicalactionsstrivingforchange,aswhen
Miriamlooksbackatherexperienceandseesthefertilecrossingsofher
workonthefarmwithinsectsandseedsandthepracticesofcommoning
forenvironmentaljustice:“Westartedcultivatingpeopleevenbefore
theland,sothateveryonecouldunderstandhowmucheffortthereis
inproducingvegetablesfollowingnature’scycles.Todayweorganize
eventsatthegardeninordertodiscussaboutenvironmentalissues,
agricultureascommonstorediscovertime(becausetimecanneverbe
lost),onsolidarityeconomyinagri-culture.”60
InMiriam’swords,“timecanneverbelost.”Firmlyshearguesthatone’s

lifemustbespentforagoodcause,suchas,inhercase,fightingforjustice,
growinghealthyfood,andbuildingacommonspacefornurturingsoli-
darityandasenseofcommunityacrossspecies.Miriam’spracticeoftime
andspaceclasheswiththeconceptoftoxictimescapeswehaveemployed
throughoutthischapter.AsMiriam’stimescapesarethoseofcommoning
andcaring,sotoxictimescapesembodyenclosuresandwasting.Alsoin
thelatter,timeisnotlost,becausetoxicitypersistsandthepaststaysinthe
presentandprojectsitselfintothefuture.Toxicspacesarealwayshistorical
becausetheyexistthroughtimeevenaftertheepiphanyofcontamination.
Stratigraphyisthefeatureoftoxictimescapes,butthehistoricityoftoxic
timescapesisnotembeddedinastaticarchaeologyoflayers—itisin
thewastingrelationshipsthatcreatetoxictimescapes.Forthisreason,
againsttoxictimescapesweneedcommoningandcaring,becausewhat
weneedisnewsocioecologicalrelationships.

Space, Time, and Ghosts

InherbookSick Building Syndrome and the Problem of Uncertainty,Michelle
Murphyexploresthewaysinwhichtheinvisible,yetfamiliar,wrap
oftoxicitybecomesvisibletoworkersthroughaprocessshecalls“re-
materialization.”61Wearguethatthisrematerializationmayoccuralso
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throughtheverybodiesofpeople;intheToxicBiosproject,theinvisible
contaminantsbecomesymptoms,scarsimpressedintothebodyaswell
asintothestoriesshapingit.Oftenthebodyfunctionsasasensorial
pathwayintowhatwehavecalledtheWasteocene.62“Youcannotseenor
heartheelectromagneticwavesoftheterrestrialsatelliteterminal,but
theydoenterthehomesilently,theyhityou,withnochanceofnotic-
ingthem,”saysConcetta,theactivistfromtheNoMuosgroupwemet
earlier.63Miriamalsobringsthesensestotheforefrontofunderstanding
andpoliticizingtheexperienceofcontaminationbyhazardouswaste
landfillsandfires:“ReachingsomeplacesbetweenNapoliandCaserta
meansvomitingandfeelingsick:amephiticsmellislikeapunchinthe
stomach.Butonedayweroused,andsomebelieveitwasbecauseof
thesmells.”64Inhismemoirs,FatherMaurizioPatriciello,acharismatic
leaderoftheCatholiccomponentofthemovementagainsttoxicwaste
firesinCaivano,intheprovinceofNaples,Italy,employsthestench
comingfromthetoxicfiresasarevelatorymoment—notaburning
bushbutadifferentkindoffiretransformedthisordinarypriestinto
aprophetcryinginthedesertoftheWasteocene.“Itwasdeepnight.I
wokeupsuddenlytryingtobreathe.Adisgustingstenchhadbrokenin
throughthewindow.Ithadinvadedtheroomandstolealltheair....The
stenchchangesyourlife.ItisnotCogitoergosum.RatheritisOlfacio
ergocogito.Sniffandgetangry.”65
Storiesofstenchandtransformationarerathercommon.Lucia,aNe-

apolitanhousewifetransformedintoanenvironmentalactivist,describes
howtheirruptionofthesmellfromanearbydumpintoaclassroomfor
adulteducationrevealedthesocioenvironmentalinequalityinwhich
shewasimmersed,livinginoneofthemostdegradedperipheriesof
Naples.AsimilarexperiencehappenedtoDoriana,aveterinarianwho
becameanenvironmentalactivistwhenshemovedfromthemostex-
clusiveneighborhoodofNaplestowhatshethoughtwasanidyllicrelic
ofruralityintheurbanspace:“Itwaswhenwebroughtourfurniture
therethatwebegantofeelit.Thestench,thatterrible,sweetishsmell
whichnowIcansoeasilyrecognize.Throughthatsmell,wediscovered
thatournewhomewaslessthanonekilometerawayfromthelargest
landfillintheregion.”66

Doriana’sstoryisilluminatingbecauseittrulyillustrateshowthrough
asensorialbodilyexperienceshewasabletoreconnectwiththeflows
ofmaterialsinvisiblytraversingthecityanditsecologies;apparently,
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someonelikeDoriana,fromtheupperclass,didnothaveaclueabout
whatwasoccurringawayfromhercomfort.However,thestinkthat
wouldhavehauntedDorianasincethenwascomingnotonlyfroma
geographyshedidnotknow—asocioecologicalelsewhereinrespectto
thecitysheusedtoinhabit—butalsofromahistorythatwassilentfor
her.Thelandfillshereferstowasthelargestandtheoldestintheregion,
openedinthe1950s.
Thesmell,asanembodiedmanifestationoftoxicstories,hasadouble

spatialandtemporaldimension.Thistwofolddimensionismanifestin
theToxicBiosproject.Itsonlineplatformisorganizedaroundaworld
map,whichmakesevidentthefactthatthesearestoriesembeddedin
places.Indeed,eachstoryisdeeplyconnectedtoanenvironmentthat
isintertwinedwithpeople.However,toxicstoriesarerootedbutnot
trappedinplaces.Themaphelpstovisualizethehybridblendofbodies
andenvironments,butitmayoccludethewaythatthestoryknitting
themtogethertravelsacrossspaceandtime.Thisistruenotonlyfor
thestoryteller,whooftenmovesfromoneplacetoanother,but,per-
hapsmoresurprisingly,fortheplacetoo.Inseveraltoxicstories,places
changethroughtime;theyaretransformedbythearrivalofafactory
orawastefacility.Contaminantstravelthroughair,water,fluids,and
bodiesinunexpectedandmysteriousways,asthetoxicstoryofFilipe,
achoirdirectorfromPortoinPortugal,reflects—thewayglyphosate
hasenteredhisbodyremainsamysterytohim.67

Thetimeline,theturningpoints,thecorruptionoflife,thequestfor
reparationaresharedbyplacesandpeople.Storytellinghasthepower
toevokewhat/whodoesnotexistanymoreandyet,nonetheless, is
presentandrealforthosewhoaretellingtheirstories.Asinaweirdmix
ofBlade Runner68andMacondo,69thetoxicstorytellersseemtocohabit
withtheghostspeoplingtheirlandscapesandlives:thesearetheghosts
ofinvisiblethreats,ofplacesthatarelostforever,ofoldgenerations,
sometimesenjoyinglostparadisesbutmoreoftenpassingthemarksof
terrestrialhells,offuturegenerations,dreamedandfeared,hadandlost.

Politicizing Toxic Timescapes

MaybethebestmetaphortodescribethekindofworkToxicBiosisdoing
comesfromtheexperimentalvolumeproducedbyPulido,Barraclough,
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andCheng,A People’s Guide to Los Angeles.70Intheintroduction,theauthors
proposetheimageofthehauntedlandscapetodescribethehybridblend
ofinvisiblepresencesthatpeopletheplaceswelivein:“LosAngelesis
filledwithghosts—notonlyofpeople,butalsoofplacesandbuildings
andtheordinaryandextraordinaryeventsthatoncefilledthem.”71Toxic
storiesarealsohauntedbyghostsofsubstances,humanandmore-than-
humananimals,places,dreams,seeds,andnightmares.However,those
verytoxicstoriesalsohauntplaces,because,asweallknow,whatisreally
hauntingaplaceisnotaghostbutthestoriesthatmakeitvisible,even
alive.AsCarolinapowerfullystates:

Donotaskmetorecallthesurvivors’sufferinganddon’t
askmetotellthestoryofthewoundthatdoesnotletmy
husbandsleepatnight,thewoundthatheavilyinfluences
hisexistence....Thedisplayofpainasanendinitselfisnot
thememorythatVajontneeds,orthatanyothermassacre
withclearculpritsneeds.Thememoryweneedistheone
thatsearchesforjusticeandpretendsthatstoriesaretold
topreventtragediesfromhappeningagain.Memorymeans
fightingtopreservetruththatwillbeheritagetofuturegen-
erations.Thiswillhelpthembuildabetterfuture,aworld
wherehumanlifecountsmorethatprofit.72

Pulido,Barraclough,andChenghavebeenabletoplacethoseghosts
onamap,guidingreadersinanexplorationofLosAngelesbeyondwhat
isvisibletoday.Asinanesotericarchaeology,theysummontheghosts
ofthepastthroughthelayersofstoriesembeddedintothetextureof
thecity.Similarly,withToxicBioswehaveattemptedtosummonthe
ghostsofthepast,present,andfuturepeoplingnotonlyplacesbut
alsobodies.Theemancipatorytimescapesofresistancetotoxicityare
expressedbyMiriam:

Iunderstoodthattoembracemyland,asafarmerandac-
tivist,alsomeanttofindmywaybackhome.Losingpieces
isnaturalwhengrowingup.Idiscovereditamongmycom-
radeswhoarealsomyfamilyinthestruggle. . . .Iknow
everytimeIlookatmydaughter’seyes,becauseIamaware
ofmyresponsibilityfortheworldshewilllivein.Iknowall
thatwhenIrallyinthestreets,themomentwhenItrespass
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theborderbetweenmypersonalworldandtheworldone
millimeterawayfrommyskin,withoutfeelinganytemporal
discontinuityanymore.Here,Iamfree.

WithToxicBioswehavemanifestedhowguerrillanarrativesabo-
tagesthetoxicnarrativesthatsilenceornormalizeexposure.Through
thepracticeofcounterhegemonicstorytelling,themultiplelayersof
toxictimescapesemerge,revealingtheirentanglementwiththepower
structuresinscribedinthesocioecologicalweboflife.Thosetimescapes
arepersonalasmuchascollective,asappearsclearintheToxicBios
project.Theyareinscribedintothebody,thestories,andtheplaces
humansandotherbeingsinhabit.IfwedoliveintheWasteocene,our
taskistomakethosestratigraphiesoftoxicityvisible.Butthiswork
ofvisibilizationmustgohandinhandwiththatofpoliticization.The
stratigraphiesoftoxicityshouldnotbeenseenas“natural”featuresof
amainstreamtimescapethaterasesinjusticewhilesellinganideaof
linearprogress.Inthischapter,wehavearguedthatguerrillanarrative
canperformthiscombinedworkofvisibilizationandpoliticization;it
canbethearchaeologicalexcavationintothetissuesoflife,themagic
spellevokingtheinvisible,bridgingpersonalandcollectivememoirs,
thebody,andtheecologiesofpowerandresistance.
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CHAPTER 8

Storying Toxic Timescape 
“Trajectories”
Intersections among Algal Toxins 
and More- Than- Human Bodies
Jesse D. Peterson

The free- swimming flagellates of the ocean . . . present us with 
the paradox, that they can be enormously beneficial to ocean 
life, as creatures which are half plant, half animal, manufac-
turing protoplasm as the life- giving substance upon which the 
myriads of fishes and other sea animals feed; and they can be 
life- destroyers when, by an excess of breeding, they poison 
vast numbers of other creatures of the sea.

—ArthurConstance,The Impenetrable Sea,150

WhentheBalticSeawarmsafterwinter’sfrozengrasp,diatoms,dino-
flagellates,andcyanobacteria—differingformsofalgae—begintobloom.
AsConstancenotesintheepigraph,ascertainalgaefructifyandspread
throughoutthesea,theyaidprimaryfoodproductionintheseasbut
canalsocausesevereconsequencesfortheseaitself,itscreatures,and
thesurroundinglands.Ashemakesclear,oneoftheseriousthreatsthat
algaeposeincludesthetoxinsthatalgaeproduce.Yet,itisnotenough
toknowthatalgaeproducetoxins,butalsowhatkinds,where,and
when.Stemmingfromtheimpactsofalgaltoxinsonanimalbodies,
specificallyhumananddomesticlivestock,significanteffortshavebeen
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putinplaceandmanyresourceshavebeenprovidedtoresearchand
monitortheincreaseandspreadofalgalbloomsthroughouttheworld.
Primarilydrivenbythedesiretosafeguardhumanbodiesandother
animalbodiesthatfeedhumansandprovidethemwithincome,these
effortshavecontributedtoanexpandedawarenessoftheintersections
betweenthebodies,times,andplacesthatalgaltoxinscomeintocontact
withandtraverse.
Yet,thisfocusontoxicityfromananthropocentricframeinvitesus

toquerywhattoxicitymightlooklikewhenother-than-humanbodies,
times,andplacesgetconsidered.Hence,promptedbytheeditorsin
thisvolume,thischapterexplorestheseintersectionsbyaskinghow
algaltoxins“permeatetimeandspace,producingmore-than-human
narratives.”Howmighttheconceptof“timescape”furtherconceptions
andmethodsrelatedtothestudyoftoxinsortoxicantsderivedfrom
plantsoranimalsrespondingtoenvironmentalchangesthataredriven
bythe“geologic”human?1Inthecaseofalgae,industrialpollutionand
sewageleadtoenrichedwatersthatpromotealgalgrowth.Thissurfeit
ofalgaeincreasestheriskofexposuretoalgaltoxinsbyotherorganisms
aswellasallowsforalgalbodiestobeperceivedastoxicvectors,both
asproducersofandvesselsfortoxins.Thatis,pollutioncanmakealgal
bodiestoxic—asinthecaseofheavymetalsandtheunknowneffects
suchsubstancesmighthaveonalgaeandtheirchemicals—butalso
establishconditionsthatareconduciveforalgaetosecretetheirown
toxins.2Literatureonalgalbloomsinthesocialsciencesandhumanities
hasexploredcertainfacetsoftheirethico-politicaldimensionsand“non-
humancontributionstoagency.”3Thischapterbuildsontheseinsights
byfocusingonhowalgaltoxinsmighthelpusthinkthroughtoxicity
usingmore-than-humannarratives.
Tolookatalgaltoxinsprovidesanalternativeentrypointintoun-

derstandingincreasinglytoxicspacesaroundtheworld,includingthe
seas.Unlikediscussionsonradioactivityorchemicalaccumulation,
however,algaltoxinspresentadifferentseasonalandcyclicaltemporality
oftoxicitywhereuncertainrecurrence,dynamicflows,andmigrating
geographiesareinplay.Forinstance, intheBalticSea,twoblooms
occuryearly,withusuallyonlythelatterbloomsbeingtoxic:anearly
springbloomconsistingmostlyofdiatomsandalate-summerbloom
ofcyanobacteriaanddinoflagellates,whichcanextendthroughthefall.
Insteadofcontainment,asintheworkofPeterGalison,scientistsand
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politiciansengageinmonitoringactivitiestosteeralgal-humancontact.4
Inaddition,focusingonalgaltoxinsfurtherillustrateshowan“embod-
ied”approachtounderstandingtoxicitycanleadtoamore-than-human
narrativeabouttoxins,questioningandreflectinguponwhethertoxicity
canbeextendedbeyondananthropocentricunderstandingoftoxicity,
toxins,andtoxicants.
Thedictionarydefinesatoxinasapoisonderivedfromplantsor

animals.Totrytomovebeyondanthropocentrictoxicity,however,
myuseof“toxin”inthischapterwillbemoregeneral,referringtoany
“impure”substancethatmaybeintroducedorabsorbedintoabody
(thus“alien”)andthatcontainsapotentialityfordeforming,critically
undermining,ordestroyingthatbody.Fromthisdefinition,thereare
twokindsoftoxins:(1)thetheoreticalandabstracttoxinthatcouldbe
toxicbecauseithasnotyetenteredintorelationwitharecipientbody
and(2)thephysicaltoxinatworkbetweenbodies.Myuseoftheterm
bodywillalsobegeneral.Abodyisunderstoodtobeanyspatio-temporal
entitywithpermeableorsemipermeableboundariesandwhichperforms
workingrelationsandprocessesthatmaintaintheseboundariesovera
givenlengthoftime.Myconceptionofbodiesthusexceedsandextends
beyondtheorganismic,branchingintomicroandmacroscalesofbodies,
whichmayinclude—forthepurposesofthischapter—ecosystemsand
environments,suchastheseas.Hence,atoxinnotonlyattacksbodies
butisabodyitself.Inthisway,myconceptextendsStacyAlaimo’snotion
of“toxicbodies”beyondtherealmoforganisms.5Thestudyoftoxicity
usingtheconceptoftoxic timescapesthereforeimpliesresearchingtoxicity
throughtherelationshipbetweenthetoxinandotherbodiesinspaceand
time.Tothinkwithtoxinsasbodiesandasbeingabsorbedintobodies
providesamaptoimagineandstorythe“trajectories”andintersections
ofthesebodiesintimeandspace.Inotherwords,detailingthetrajectory
oftoxicbodiesandwheretheycomeintocontactimpliestracing“the
processofchangeinaphenomenon.”6Moreover, itarticulatessome
waysinwhich“toxicembodiment”canbeconcernedwithhumanand
nonhumanbodiesthatproducetoxinsandarenotjustpermeatedby
them.7Itshowsthattoxinscanbeunderstoodonlyinspatio-temporal
relationsamongmultiplebodies.
Theaimofthischapter, then, is toproduceamore-than-human

narrativeaboutalgaltoxinsthroughaconceptuallensofthebodyand
intersectingitwiththetimescapeconceptintroducedinthisbook:to



Storying Toxic Timescape “Trajectories”| 215

complicatethesimplisticappellationfor identifyingandclassifying
algaeas“toxic”bylookingattherelationshipsbetweenalgaltoxinsand
more-than-humanbodies.Inotherwords,Iattempttopointoutthe
intersectionsoftimes,spaces,andbodiesofhumansandnonhumans
withalgaltoxinsandhowtheymightbecomestressedortransformed
byalgaltoxins,relyingupontherepresentationofalgaeandtheirtoxins
inscientificpapersandothersupportingmaterials.Todoso,Istructure
thechapterthroughaninterrogationofalgaltoxinsuponthealgalbody,
animalbody,andwaterbody.Eachofthesesectionsexploresthetimings
andspatialrelationshipsthatestablishordestabilizealgal“toxins”and
contributetomakingalgalbloomstoxicphenomena.Afinalsection
exploreshowananthropocentricnotionoftoxicitymaybereconsidered
byexploringthecontextsofnonhumanbodiesandalgaltoxins,which
providesopportunities fordevelopingnewwaysofthinkingabout,
researching,andstoryingtoxicity.Thus,thischapterattemptstoartic-
ulateandputintorelationthegeneraltimescapesofalgaltoxinswith
differentbodiesandthenreflectuponhowthisendeavorhelpsdevelop
amore-than-humannarrativebysuggestingalternativeapproaches
forstudyingorcontextualizingalgaltoxicityaswellasecologizingthe
humanandethicizingthenonhuman.8

Algal Body: Toxic Tricksters

Inordertobegintodescribethetimescapeoftoxicalgae,onemust
beginwithunderstandingthebodies,times,andplacesofalgaethem-
selvesandtheirrelationshiptothesetoxins.Concernsusuallyfocuson
theeffectsthesetoxinshaveuponotherbodies,includingtheireffects
uponbodilyorgans,digestion,andnervoussystems.Yet,uponconsid-
eration,itbecomesobviousthatalgaltoxinsarenottoxictothespecific
algaethatproducethem.The“toxins”thatalgaespeciesproducedo
notharmthemselves.Forsome—especiallythosespeciesofalgaethat
producetoxins—toxinsmaybeassets,servingalgalinterestsoreven
theirsurvival.AccordingtoAleiciaHollandandSusanKinnear,algal
toxinsfunctionasformsofdefenseagainstgrazers—suchassmallfish
andcrustaceans—andotheralgalcompetitors.Theyalsobenefitalgae
byhelpingthemmaintainhomeostasis,generatingenergymorepro-
ductivelythroughphotosynthesis,orbyaidingcellulargrowth.9Ifthese
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toxinsbenefitalgae,itmaybepossiblethatcertaintoxinscouldenhance
orassistothermarinespecies.Theseobservationspointoutthattoxins
mayormaynotinviteustoconsidertheirharmfuleffectsorredress
them,dependinguponthetypesofbodiestheyencounter.Moreover,
italsomakesclearthatnotallbodiesare“vulnerablebodies”whenit
comestotoxins.Finally,thealgalbodyinvitesustoconsiderthattoxicity
mustbeunderstoodwithinarelationalwebormatrixofmultiplebod-
ies.Algaltoxinsmeanverylittleintheseaswhennotreleasedenmasse
fromthousandsofindividualalga.Inotherwords,toxicitycanonlybe
describedasanembodiedspatio-temporalmatrixofmorethanoneagent
andmorethanonebody.Toxinscanonlybedescribedas“toxic”inthe
specificeffectsthesesubstancesmighthaveuponorwithinamultitude
ofbodieswhosetrajectoriescrossandcomeintocontact.
Because(algal)bodiesarenotstatic,theycanalsoconfoundorrefuse

todisclosetherelationshipbetweenthemandtheirtoxinstohumansin
certaintimesandplaces.InthewordsofAstridSchrader,theypresent
“ontologicalindeterminacy.”10Thoughalgaecontaintoxinsorsecrete
them,thetwomightnotalwayscometogetherneatly.Forexample,some
speciesofalgaecanbeextremelydifficulttodifferentiate.Atleastfive
dinoflagellatesintheAlexandriumgenusaremorphologicallyindistinct.11
Someofthesealgaearenottoxic;somearetoxicbuthavelevelsoftox-
icitythatwillnotimmediatelyharmhumansandthusareconsidered
nontoxic;andsomearehighlytoxic.12Duringthe1990sinFranceand
theUS,twoeventsillustratehowtoxinscanbedifficulttoconnectto
aparticularalgalbody.IntheFrenchcase,anoutbreakofalgalgrowth
alongtheAtlanticcoastinPertuisBretoncontributedtotheclosureof
beachesforupwardofamonth,yetno“toxic”algaeoralgaltoxincouldbe
identified.Thetoxinitselfwasunstableandresearcherscouldnotfigure
outitsmolecularstructure(HAN5,p.1;HAN4,p.3).13IntheUS,ina
widelyreportedincident,thealgaePfisteria piscicida,orfish-killeralgae,
wasmalignedforcausingthedeathofmillionsoffish.Nevertheless,
severalyearsafterward,itwasdeterminedthatitmaynothavebeen
thealgathatplayedapartinthedeathofthesefishbutratheramoeba
which,atthetime,werethoughttobepartofthisalga’slifecycle.14Since
thelifecycleofdinoflagellatesandcyanobacteriacanbecomplex,this
complexitymakesitdifficulttoadequatelyknowifalgaearetoxicand
whereorwhentoxicalgaemayappear.Suchdynamisminalgallifecy-
clespointstothetensioninherentinattemptingtopredictalgalblooms’
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toxinswherebloomsmayconsistofmultiplespeciesatdifferentstages
intheirlifecycles.Forexample,“forecasting”algalbloomsrequires
findinga“sweetspot”betweensimplisticandcomplexrepresentations
ofalgallifeinordertomakeadequatepredictionsaswellasmeetcurrent
computationalandtechnologicalcapacitiestomodelthem.15Inother
words,adequatepredictionsofalgalbloomsrequirethegeneralization
ofalgalbloomlifecycles,whichcannotaccountforthelivedrealities
ofalgalbodiesandwhichmightnotbeabletoaccountforpotential
anomaliesasaresultofthisgeneralization.
Inaddition,theverybodiesofalgaecombinedwiththeirresponsesto

environmentalconditionsfurthercomplexifyone’sabilitytolabelthem
astoxic.Notonlydotoxinsemanateatcertainstagesinthelifecycleof
algae,theselifecyclesdonotalwaysproceedlinearlyor“intime.”That
is,asbodiesmightbemorevulnerabletotoxinsatonetimeoranother
intheirlifecycle—asMay-BrithOhmanNielsensimilarlyarguesinher
chapterongenerationmodelsandtoxicityinthisvolume—algaealso pro-
ducetoxinsduringcertaintimesoftheirlifecyclesthatalsomustcoincide
withcertainecologicalconditions.Atypicallifecycleforcyanobacteria
includesgermination,twostagesofgrowth,andthendormancy.16How-
ever,sincealgallifecyclesarenotunidirectional,algaemaygodormant
or“revert”backtoapreviouslifecyclestage,pointingtoirregularand
complexrhythmsforthereleaseofalgaltoxins.17Becausealgaecan
surviveextremecoldsanddesiccation,somealgaecanevenreemerge
fromancienttimesintothepresent.18Often,algaeproducetoxinsonly
inthewarmestmonthsoftheyear,andseveralfactorsmustbejustright
inorderfortoxinstobeemitted.Toxinsdonotjustdependuponthe
statesofthebodiesproducingthemorbeingpoisonedbythembutalso
uponenvironmentalcontextsinwhichthebodiesexist.
Additionally,algalbodiesmayalsorespondandpossiblyadapttoother

environmentalpressuresinrelativelyshorttimeperiods.Inregardsto
chemicals/toxinsputintowaterbyhumanactivities,somecyanobac-
teriamaybeaffectedbyantibioticspollutingtheirhabitatandbeginto
developantimicrobialresistance,whileothershavedemonstratedthe
abilitytomutateinthepresenceofalgaecidessuchascoppersulfate.19
Inaddition,thenextalgalbloomlurkingaroundthecornerdoesnot
necessarilyfitapredictable,linear,andstaticmodelbutratherady-
namictemporalevolutionarydimension:“Thevirulenceof[harmful
algalblooms]islikelytobeexaltedashumanity’sdemandsoncoastal
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zonesintensify,andspecieswhichatpresentareharmlessmayinthe
futurecauseproblems.”20Forinstance,theincreaseinpotentialdamage
fromsargassuminMartiniqueasavectorforchlordecone,asMalcolm
Ferdinandpresentsinthevolume,highlightsthislastpoint.Hence,the
timescapeofanalgalbloominhabitsapresentstretchingintothefuture
wherethelinkbetweenhumansandalgaeshapesoneanother,possibly
pushingoneortheotherspeciestobecome“harmful”toeachotheras
wellasotherinnocentbystanders.Thedynamismofalgalbodiesover
timerespondingtoenvironmentalpressurespresentsserioushurdles
inaddressingalgaltoxins.
Notonlydoalgalbodieschangeovertimeinresponsetointernal

andexternalstimuli,butthetemporalityofthetoxinstheyemitisboth
affectedbyhumanindustrythatcreatesconditionfortheirincreasein
frequencyanddurationaswellasscientificunderstandingsofalgaeas
harmfulbeings.AccordingtoBrunoLatour,historygetsrewritten,or
“retrofitted,”asdifferentsystemsofknowledgeprovidedifferentinter-
pretationsofhistoricalevents.21Inotherwords,algalbloomsbecame
“harmful”onlyafterthefact.Theywerenotpoisonousintimespast
becausetheyandtheirtoxinsdidnotexistforhundredsofyears.As
MichaelEgandemonstrates,Swedishscientistsdiscoveredmercury
poisoningbyactuallylookingforit;thesamecouldbesaidaboutalgal
toxins.22Beforethediscoveryofalgae,variousotheragentspotentially
causedharm.Wherewaterwasconcerned,miasma(vapors)orthe
wateritselfwasoftenassociatedwithillness.Itwasnotuntilthelate
nineteenthcentury,whenNodularia spumigenawasidentifiedasatoxic
organism,thatalgaebegantobeassociatedwithtoxicity.23Byrewriting
algaltoxicityintothepast,algaltoxinsbegantobeubiquitousinspace
andtime.24But,inaddition,thesetoxinshavebecomeubiquitousin
thebodiesofalgaeaswell.Thatis,algaeappearnotonlyasiftheyhave
alwaysproducedtoxinsbutasiftheirbodieshavealwaysbeentoxic.
Thus,tospeakofanalgalbodyascontainingtoxinsoremittingtox-

insillustratesthemultifacetedcharacteroftoxicbeingsandsubstances.
Bodiesandtoxinssharespatio-temporaldimensionsinwhichtheeffects
ofthesetoxinsarevariable.Bringinganonhumantoxinproducerinto
thelimelighthighlightstheneedforunderstandingtherangeofactors
whobenefitfromtoxicrelease.Thisisnottojustifytheproductionof
toxicsubstancesbuttomoreclearlyunderstandthefullrangeofef-
fects(andpossiblymotivationsforproducingthetoxins)thesetoxins
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mighthaveonothercreaturesandlocales.Suchinvestigationswould
notnecessarilybewithoutrisktoexposedcommunities,however.For
example,ifalgaltoxinscouldbeidentifiedtoassistcertaincreatures
intheaquaticecosystem,certaingroupsmayuseecologicalappealsas
rationalestonotremediatethepollutionthatpromotesalgalgrowth.
Thatis,ifexcessnutrientsflowingintotheseaimprovealgalorsome
otherplantoranimal’s“well-being”indisproportiontotheharmsalgal
toxinscause,onecouldargueforagreaterneedtocontinuepolluting
substancesthatbenefitalgalgrowth.25Hence,tosidewithalgaecould
bearadicalstatementthatcouldbridgethelinebetweenbeneficialor
detrimental,withapotentialtodovetailenvironmentalphilosophieslike
deepecologywithstatusquoproceduresandpolitics.Thecaseofalgae
putsintohighreliefthepointthatalltoxicbodiesaresimultaneously
threatening,subversive,andtroubled.

Animal Body: Toxic Makers

Thinkingwithanimalbodiesillustratesthesituatedaspectsoftoxic
epistemology.Vulnerableanimalbodiesarethosethat“make”toxins.
Theydosobyservingasvessels,vectors,andtestsubjects.Whenthe
timesandspaces(e.g.,bodilyrhythmsandprocesses)ofananimal
bodyalterasaresultofalgaltoxins,thebodycanbededucedtobea
vulnerableorsusceptiblebody,whichleadstoitbecominganaffected,
poisoned,ortoxifiedbody.Identifyingtoxinsthusrequiresknowledge
ofageneralandidealformofanimalbodythatcanthenbepoisoned,
contaminated,orputtodeath.Payingattentiontowhatistoxictherefore
impliescaringforsomeanimalbodiesbutnotothers.Putanotherway,
algaltoxinsbecometoxinsbyimpactingthe(particular)spaceandtime
ofthosebodiesthat humans monitor and care for.Analgae’stoxicbodydoes
notmatteruntilhumansknowaboutitandwhenwhattheycarefor
getsaffectedbyit.Hence,thepoisonedbodies’valuetohumansdirectly
affectstheresourcesexpendedtomonitorandcontroltoxicity.Thissort
ofattentionproducescertainmeaningsandbenefitsvaluedbypeople.
Inregardstoalgaltoxins,thereareroughlyseventeendifferentkinds.
Someharmhumans,someharmfish,andothershavenoknowneffects
(HAN59,p.15).26Asof2015,“over100...productsofcyanobacteria
arerecognisedwhicharetoxictoanimals,includinghumans,andto
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plants.”27Thus,thereisawiderangeofbodiesthatmayormaynotbe
assistedorharmedbysuchchemicals.
Inthecaseofanimalbodies,algaltoxinsmayaffectotheranimals’

lifecyclesormayaccumulate intheirtissuestoaffectotherbodies
lateronindifferentplaces.Algalbloomshavebeenrecordedtohave
affectedcultivatedandwildsemiaquaticandaquaticanimalssuchas
trout,salmon,anchovies,oysters,mussels,softshellclams,shrimp,
scallops,lobsters,Dungenesscrabs,manatees,corals,milleporonids,
gorgonians,penguins,marinebirds,andmore.Theyhaveaffected
copepodfeedingbehaviorandlarvalfishrecruitment(HAN3,p.4).28
ThepathogenPhromidium corallyticumcausesblackbanddiseaseon
corals.Algaltoxinsalsocanintoxicatefishandtheirlarvae.In1947,a
redtidekilled“overfiftymillionfishes,largenumbersofwhichwere
washedupontheshores insuchstatesofdecompositionthatthey
stankdisgustingly.”29Domoicacidhasbeensuggestedasaparticularly
dangerousneurotoxinforsealions.30Inaddition,whenalgaeandtheir
toxinsaccrueinthebodiesofcreatures,theycanbegintostockpile
inlargeramountsthroughbioaccumulationbymovingfrombodyto
bodyasorganismsfeedononeanother.Forinstance,somespeciesof
algaemayclogupthegillsoffish,suffocatingthem.Othersgetcaught
byfilterfeeders,likebluemusselsandclams,thatstrainalgaeoutof
thewater.Certainbloomscausethe“blackberryfeed”problem,which
makesfishlargelyinediblebymakingtheirfleshsmellofsulfur(HAN
4,p.4).31Intermsofaccumulation,onemustthereforeconsidersuch
bodiesastoxiccarriersorhostsinwhichthetoxinmaybeactivated
whenitcomesintocontactwithanotherbody.
Algaltoxinsalsoescapemarinebodies.Swedishofficials,forexample,

pointtofarmanimalsanddogsasthosemostlikelytobeaffected,for
theymaydrinkalgae-infusedwaterandgetsickordie.Humanshavealso
contributedtomovingalgaeaboutonland.Theyhaveusedterrestrial
animalsasanintegralpartoftheprocesstoempiricallydemonstrate
thatalgaearetoxic.In1878,GeorgeFrancis“proved”thatalgaewere
toxicbyadministeringawinebottleof“scum”toasheepwhodiedlater
thatsamenight.32Sincethen,bioassayspredominantlyhavebeenthe
leadingmethodtodetecttoxinsinalgae.Asoftheyear2000,Francis’s
methodswerestilldeemed“asanecessarypartofmodernresearchinto
cause-and-effectintoxicology,”meaningthatmillionsofanimalshave
beenputtodeathglobally,primarily,toprotecthumansfromeatingtoxic
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algaeinsideshellfish.33Animalsthatwouldlikelyneverdieasaresultof
algaltoxinsgetsacrificedinordertosavepeople.34

Susceptibletoalgalbloomtoxins,thehumananimalalsoexperiences
awiderangeofsymptoms.Theearliestknownrecordofparalyticshell-
fishpoisoningcomesfromGeorgeVancouver’saccountofnavigating
thePacificcoastlinesofNorthAmerica.35Eventhoughalgaltoxinsare
notoftenfataltohumans,manytoxiceffectsaresocially,medically,and
economicallysignificant,suchasparalytic,diarrhetic,andamnesicshell-
fishpoisoningsandciguateraandichthyotoxinfishpoisonings.36These
toxinshavevariedeffects,functioningasneurotoxins,hepatotoxins,
ordermatoxins.Forhumanstobepoisoned,usuallythetoxinshaveto
entertheirdigestivetract,buttheycanalsobeinhaled.Amnesicshell-
fishpoisoningmesseswithaperson’smemory,alteringtheirperceived
pasts,whilediarrheticshellfishpoisoningspeedsupahumanbody’s
excrementaltime.Poisoningshappenworldwide,butit is likelythat
thosewithoutproperlyequippedmedicalfacilitiessufferworse.37Algal
toxinsrepresentthreatswhenemittedfromalgalbloomsbutalsowhen
chemicallysynthesized.Oneoftheneurotoxins,saxitoxin,forexample,
wassynthesizedandstockpiledbytheUSmilitaryandCIA.38Atthe
sametime,domoicacid(andkainicacid)hasalsobeensuggestedto
be“well-suitedforkilling”intestinalparasiteswithinhumandigestive
tracts,39highlightingthatdifferinglevelsofdosesofcertaintoxinsare
notjustinnocuousorpoisonousbutpossiblybeneficialincertaintimes
orplaceswithinabody.
Inmanyrespects,thetemporalityofalgaltoxinsplacesthembetween

thecategoriesofslowviolenceanddisaster.40Certainsocialtimes—such
astheSwedishexodusduringthesummermonthstothecoastforswim-
mingandsailing—runintodirectconflictwithtoxicalgalblooms.In
response,municipalitiescleanseaweedoffbeaches,andwaterenthu-
siastsavoidalgaeasbesttheycan.41Inaddition,manysummerhomes
relyupongroundwaterreservesfortheirwateruses;however,dueto
groundwatershortagesandthesizeofsomeislands,watercanalsobe
drawnfromthesea.Ifalgaltoxinsarepresent,thisposesarisk—not
onlybecausetoxinsmayremaininthewaterlongafterthealgalbloom
hasdisappearedbutalsobecausenooneknowswhatharmssmalldoses
ofalgaltoxinsmaydotoapersonoveralongperiodoftime.Thus,algal
toxinsalsomaypermeateananimalbody’stimethroughmicroexposure.
Perhapsasaresultofthisconflict,certainresearchershavesuggested
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controllingthetimesofthebloomsbydumpinghigherlevelsofnitrogen
fertilizerintotheseainordertospurthegrowthofthediatomicspring
bloom,whichhopefullywouldcurtailthegrowthofthemoretoxiclate-
summerblooms.42Asregardsdisaster,algaltoxinsoftenappearsuddenly
asifoutofnowhere,inflictingseriousharms.Recentfishlossesoffthe
coastsofsouthernChile,contaminatedwaterinFlorida(USA)and,
mostrecently,severalpublicizeddogdeathsinNewYork(USA)point
tothecatastrophicaspectsofalgalbloomsthatmakethemnewsworthy.

Water Body: Toxic Neighbors

Algaltoxinsdonotjustaffectthemselvesandotherplantsoranimals;
theyalsoaltertheseasbothphysicallyandculturally.Whenalgaesecrete
theirtoxins,thetoxinsmaypersistinthewatercolumnevenaftera
bloomhasdisappeared.Insuchaway,algaltoxinsmaymodifylocalized
marineconditions.Forinstance,rheologistshavefoundthatalgaltoxins
affectwavecaps.43Toxinscanalsoaffectthetasteofwater.44Neverthe-
less,theentireconsequencesoftheseeffectsarelittleunderstood.More
dramaticallyperhaps,thoughalgaltoxinsphysicallyaffectthewater,the
primaryconcernsabouttoxinsariseoutoftheconflationofbloomwith
toxin.Inotherwords,algalbodiescometorepresentorsignaltoxified
waterratherthanthetoxinsthemselves(seefigure8.1).Thetoxinandthe
algaecollapseintoahybrid:toxicalgaeoralgalbloom.Hence,concerns
aboutalgaltoxinsaredirectlylinkedtothepresenceofalgalblooms,
whichliterallyembodythetoxicpotentialofthewater.Asaresult,the
seasaretestedandmonitoredforalgalblooms,whichfurtherupholds
theconstructionofthealgalbodyasatoxicbody.Insuchaway,algal
bodiesthereforehidetheindustrialorigins—primarily,industrialagri-
cultureandhumansewage—ofthosepollutantsthatspurtheirgrowth.
Researchandmonitoringhaveresultedinmakingsocietyawareof

theincreaseinbothspaceandtimeofalgalblooms.Algalbloomshave
spreadthroughouttheworld’sseasandoceansandgottenbigger.45As
algalbloomsenlargeandoccupymorespaceintheseas,theirtoxinsalso
reachwiderdistribution,notonlyinpartbecausethetoxinsmaytravelin
thewaterbodyawayfromtheirpointoforigin.46Thiswiderdistribution
meansthatalgaecarryagreaterpotentialtointersectwithotherlivesand
livelihoods.Inaddition,becausealgaltoxinshaveawidergeographical
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reach,algaltoxinshaveagreatercapacitytoaccumulate.Basically,as
algaecontinuetogrowandspread,thereexistsapotentialforhigher
concentrationsofalgaltoxinsintheseas.Thus,thesetoxinspermeate
spacenotonlyintermsofspreadanddistancebutintermsofdensity.
Overthelastseveraldecades,monitoringhasshownthatalgalblooms

haveincreasednotjustinsizeanddistributionbutalsoinfrequency
andduration.47Algaltoxinspermeatetimethroughmonitoringefforts
thatattempttosaywheretheyarebysayingwheretheyhavebeen.Yet,
toovercomethistimelag,monitoringeffortsseektoimprovetoolsand
methodsaswellasharnesssocialmediato“takeplace”in“real”timein
ordertoanalyzedataandproduceforecastsonthealgaesituation.48Itis
likely,asSchraderargues,thattheseeffortsconceivetimeasa“directed
(value-laden)sequence”andas“simultaneouslyatemporal...andper-
manentlydeferredtowarda[teleological]future.”Thatis,technologies
anddatahidetime’spassing,naturalizingtimeasa“staticbackground”
bypassingoverthelatenciesanddisruptionsthatoccurintheprocesses

FIGURE 8.1. As the lead image on the “Neurotoxin” Wikipedia page, the “scum” 
on the bottom of the rock and on the surface of the water depict the algae as 
the equivalent of a toxin. Photograph by Mary Cousins, accessed May 2022, 
https://commons.wikimedia.org/w/index.php?curid=4091641
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ofproducinga“real”orinstantaneoustime.ForSchrader,attemptsto
monitoralgalbloomsthroughthislensservethevaluesandinterestsof
humaneconomies.49Monitoringsystemsarenotsetuptopreventtoxic
bloomsbuttomitigatetheireconomicimpacts,whichfurtherpoints
outindustry’sunwillingnessaswellasits(alongwiththegovernment’s)
incapabilitytotrackitsown(by)products.50Inthisview,thesemonitoring
practicesfavortechnologicalnetworksthatfabricateimmediacyover
socialandcommunalawarenessabouttheseasgleanedthrough,forin-
stance,ThomDavies’snotionof“slowobservation.”Inaddition,Schrad-
er’scritiqueissomewhatdifferentfromothersmadebythosewhohave
arguedthatWesternculturehasmadenaturaltimeastaticbackground.51
Nevertheless,bothcritiquesmakespeedcentraltotheirargument.By
conceptualizingthepassingoftimeastooslowortoofast,timebecomes
indiscernibleforahumanbeingandtimedisappears—objectsanden-
vironmentsappeartobeunaffectedbytime’spassing.Thisindustrial
speedytimealsoerases“theother,”asBarbaraAdampointsout.52The
speedatwhichmonitoringtakesplaceinterruptsone’sunderstandingof
algaeandtheirtoxin’stemporalities.Thus,algaebloomsharboratypeof
toxictimescapewhentheirbevyofinterconnectedtemporalitiesgetsne-
gatedthroughexhaustivemonitoringpractices.Infact,thissuppression
ofanalgalbloom’stemporalityfurtherpromotestheirconstructionasa
societalandenvironmentalrisk,especiallyas“somealgalbloomsmay
becontingentonhistoricalevents,hencenotpredictablefromeventhe
mostprofoundknowledgeofecologicallaws.”53InthewordsofLatour,
monitoringpracticesandtechnologiesfunctionasinscriptiondevices
thatmakethesetoxictimescapesbeholdentoclock-timeandtherefore
moreeasilyperceivedasmanageableorcontrollable.54

AsLindaNashpointsout,inthe1900s,bacteriologyhelpeddeter-
minefordevelopedWesternsocietieswhatneededtogeteliminated,
particularlyabroadcategoryofdiscretepathogens—suchasbacteria,
germs,viruses,insects,feces,dirtandunhygienicpractices.Focusing
onpathogensallowedfortheenvironmenttobe“intrinsicallyhealthful”
andahealthybodytobea“purebody,”whichthenallowedgovernments
toinstitutionalize“theassumptionofenvironmentalpurity.”55Unfortu-
nately,operatingwithanembeddedsenseofenvironmentalpurityonly
makesmonitoringefforts“continuouswiththatwhichtheycriticize”or,
inotherwords,complicitwithperpetuatingdiscourseon“good”or“bad”
waysforeliminatingtheharm.56Theharm,inthiscase,isnotthatalgae
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aretoxic;neitheristheharmprimarilyaboutwhatspursalgaegrowth.
Forinstance,theSweden’sNationalVeterinaryInstitute’smainwebpage
onalgaltoxinsdoesnotmentionindustrialfertilizerasaprimarysource
forculturaleutrophicationatthesametimeitde-emphasizestheimpor-
tanceofexcessnutrients.Instead,itsaysthatin some cases,whenthere
areexcessnutrients,bloomscanbecometoxicbutthatthisisprimarily
aresultofoptimalecologicalconditions.Moreover,itemphasizesthat
excessalgaeareasignofecological“imbalance”ratherthanasocio-
naturalphenomenonspurredbytheagro-industrialcomplex,sewage
effluent,oilandgasleaks,andmore.Insum,therelationshipbetween
algalbloomsandmonitoringeffortstellsastoryofcontaminationfears
thatsurfaceintheformsoftoxictemporality,toxicrisk,andtoxicdisgust
thatalgalbloomsevoke.

Storying Toxic Timescape Trajectories

Theintersectionsofalgae,animals,andwaterhavethecapacitytoalter
andwarpeachother’sbodies,times,andspaces.Theconnectionsbe-
tweenhuman-inducedpollution,algae,andtheirinteractionswithothers
implyamore-than-humannarrativethathopefullydepictstoxinsasa
contestedsignthatdependsuponawholehostoffactorsandmaycarry
significantconsequences.Theypointtotheincreasingrelevanceand
importanceforunderstandingtoxicityasamore-than-humanaffair,a
keypointthischapterhassoughttoraise.Asarticulatedintheintroduc-
tiontothischapter,whatmakesasubstancetoxicincludesdose,timing,
velocity,frequencyofexposure,placewhereexposed,societalposition,
substanceexposedto,bodytypesandages,toxintypesandages,and
lengthofexposure.Inthecaseofalgaltoxins,allthesefactorsapply.More
specifically,ithighlightstheimportanceofwhatorwhoproducestoxins
andwhereandwhentheymightappear.Significantly,italsopointsto
thedynamicabilityofnonhumanstoalsocreatetoxicenvironmentsat
aglobalscale.Bytakingadvantageofhuman-causedpollution,algae
producepoisons.Ratherthanjustmakingenvironmentstoxic,pollution
createsconditionsforenvironmentstobecomepotentiallymoretoxic
thantheywerebefore.Becausetoxinsarealso“contingenton...thetim-
ingofexposureandeffect,”theinterrelationshipsbetweenalgalblooms
andtheirenvironmentalsoserveasaclearreminderthatwaterbodies
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(and,byextension,cavesordeserts)arenotstableandfixed,butthat
theyaredynamicandinteractwithmyriadnonhumanvitalities.57This
conclusionsignalstousthattheeffectsofpollutionandtoxicdumping
intotheenvironmentarealsocontingentuponwhenthedumpingoc-
curs,howitgetsprocessedormetabolizedbynaturalphenomena,and
whattemporalityinthelandscapeoneisdealingwith—inotherwords,
inwhichbodiesdotoxinspassandwhattheydotoeachother.Inthis
sense,toxicity“occurs”asaresultofsocioecologicalrelationshipsamong
more-than-humanbodiesinwhichmaterialeffectsoccurandwhich
effectsmustthenbesensedandinterpretedbyhumansastoxic.
Moreover,increasedinterest,awareness,andmonitoringeffortscon-

tributetothemakingoftoxictimes,places,andbeings(individuallyor
communally)asmuchasevolutionaryoradaptivestrategiesundertaken
byalgae.Inotherwords,algaehavebecometoxicandcontinuetobecome
moretoxicthroughanincreaseinknowledgeandawarenessaboutthem
combinedwiththereificationofthealgalbodyasequivalenttoitsalgal
toxins.Inasmuchasweknow,algalbloomsarenotintrinsicallymore
harmfulthantheyweremillions,evenbillions,ofyearsago.However,we
donotfullyunderstandwhatconsequencestheirtoxins,thepollutions
theyabsorb,ortheotherchemicalsandpoisonsintheseatheymight
interactwithwillhave.Insuchaway,algalbloomsandtheirtoxinsbegin
toarticulateamore-than-humannarrativeabouttoxicbodiesandtoxic
environments.
Throughaconsiderationofalgaltoxins, thischapterhasessayed

toinitiateamore-than-humannarrativeaboutalgaltoxinsbyexplor-
ingtheir“timescape”througha“body”conceptthatlooksathuman
andother-than-humanbodiesandtheirinteractions.Doingsoaligns
withIleniaIengoandMarcoArmiero’sprojectforcreatingautonomous
spacesforsubvertingtoxicnarrativesinthisvolume.Forscholarsin
humanities-basedresearchfields,amore-than-humannarrativerequires
adecenteringofthehumanasmainfigureinthestory,inpart,toresolve
anypotentialsilencesandinjusticesatworkwhenhumanslabelcertain
nonhumanbodiesandsubstancestoxic.Thesimplestorythatalgaeare
toxicandmustbemonitoredforeclosessignificantinterrelationships
betweenhumans,algae,otheranimals,environments,andecological
processesthatallcontributetomakingthesedifferingbodies(more
orless)toxicindifferenttimesandplaces.Decenteringthehuman,
nevertheless,doesnotmeanthatitmustberelegatedtothesidelinesor
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backgroundfortheentirestory.Itdoesmean,however,thatotherbodies’
intersectionswithhumanbodies—includingtheirnonhumanorpost-
humanaspect—oughttofactorintothestoryascontributingelements.
Thismeansthatthemore-than-humanelementscanbetreatedasentry
pointstodatathatmayhavebeenthereallalongbutwerenotdeemedim-
portantorjusthavebeenunobservable.Partofincludingtheseelements
intoone’sresearchimpliestheresearcherremainsawareofandreflects
upontheirtimesandspacesaswellasthoseofthemore-than-human.
Doingsocouldprovideamoresymbioticperspectiveregardingtoxic
substances,andinthecasewithalgae,onethatconsidersthehuman
species“ongoingmixednatural-cultural-socialhistorywithbacteria...
[that]extendsbackto[thelastuniversalcommonancestor].”58Rather
thanrepresentinganewperilousfutureofcontamination,algalblooms
embodyadeephistorythatcanbebroughttobearuponpresentissues.
Togetatthis(hi)story,onecouldinterviewthealgaeorunderstandthe
waysthatalgaeandtheirtoxinsstoryplaces.59Onemightdescribesocial
interactionsamonghumansandnonhumansthrough“criticaldescrip-
tion.”60Thesemethodsinvitescholarstomakeuseofthewaysinwhich
algaltoxinsinscribethemselvesontobodieslikeSumerianscribeswho
wroteontabletsofclay.Suchworkobviouslyentailsrelyinguponnatural
scientists’work,meaningthatscholarsinthehumanitieswouldneed
todevelopwiderliteracybyreadingoutsidetheirfieldsorbycollabo-
ratingwithotherresearchers.Manyhavebeenmakingthiscallwithin
theenvironmentalhumanities;indeed,ithasbeentheprimarymethod
bywhichthischapterhasbeenwritten.61Suchcanserveasacorrelative
tothenaturalsciencesunderstandingoftoxicitybyhelpinghistoricize
andcontextualizetoxinsinarelationalframe.Itmayalsoassistothers
totakeapositiononoraddresstoxicsubstances,especiallythosewho
havebeenorremaintobeconstructedasvulnerableortoxifiedbodies.
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CHAPTER 9

Embodying Fear and Toxicity
Environmental Protests against West 
Germany’s Final Repository for Nuclear 
Waste in Gorleben, 1977– 1980
Astrid Mignon Kirchhof

Farmlandeverywhere,
grasslandandgrain,
Thecattleisouttopasture
andsoilabsorbstherain.
Invisiblecloudsofradiation
whichdevastatetheland,
Radioactivedeath,
Wehavetomakeastand.1

THIS VERSE,fromwhatisknownasthe“WendlandSong,”referstoa
thirty-three-dayutopiainanareacalledWendland,LowerSaxony,when
inMay1980hundredsofpeopleerectedavillageofhuts:theybuiltbar-
racksandtoiletblocks,laidwaterpipes,andsetuparadiostationanda
hospital.TheRepublikFreiesWendland(FreeRepublicofWendland)
wasborn.The“WendlandSong”illustratesthefear,experiencedby
inhabitantsandactivists,ofinvisibleradiationanddeadlyradioactivity,
andbybuildingastatewithinastatetheactivistsdemonstratedoppo-
sitionatthesitewheregeologicaltestdrillingsforapossiblenuclear
repositoryweretobecarriedout.2Thefactthatradioactiveradiation
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wasnotperceptibletothesensesandseemedtopenetratethehuman
organismunnoticedfromoutsideincreasedthefearofthisqualitatively
newthreat:atomicradiation.Apocalypticfearsinthe1970swereadeci-
sivedrivingforcebehindtheWestGermanmovementagainstnuclear
power.Fearwasalsoapositivelyconnotedwarningsignaloftoxins
thatwere“invisible,imperceptible,creeping,”3invadingthebodyfrom
outsideandacrosstimeandspace.However,thiswasmoreofaconcern
oralarmthanafearcloudingreason.Inthemajorityofcases,fearwas
anattributionbynuclearpowerproponentsto“portraystatementsby
opponentsofnuclearpowerasunobjectiveandthusbeabletodeprive
themoftheir legitimacy.”4Timescapes,asoriginallyconceptualized
bysociologistBarbaraAdam,importantlylinktimewithspace.Adam
suggeststhatthekeyconceptualtoolforovercomingenvironmental
problemsistemporality,notspatiality,alongwithbringingindustrial
timetogetherwiththedynamicprocessesofnature.5Emotionsareone
embodimentofthesedynamicprocessesofnature,Iargueinthischapter,
andinlinewiththeeffortsofthisvolumeontoxic timescapes,Iwillalso
includeembodimentasanonnegligiblevariableinthetimescapeconcept.
Therelevanceofallthreevariablesforanewperspectiveonthehistory

oftheGorlebenprotestsbecomesobviouswhenwelookatthehalf-life
ofstoredtoxinsinGorleben.Therearetwointerimstoragefacilitiesin
Gorleben.Thefirstisaninterimstoragefacilityforlow-levelradioactive,
heat-generatingwastefromGermannuclearwastefacilitiesandfrom
researchandindustry.Thesecondisaninterimstoragefacilityforspent
fuelelementsandforvitrified,high-levelradioactivewastefromtheFrench
reprocessingplantatLaHague.Theradionuclidescontainedinthese
wastesdecayandreleaseradiationfortensofthousandsofyearsormore.
Plutonium-239,forexample,hasahalf-lifeofalmost25,000years,while
radioactiveiodine-129hasahalf-lifeofagood15millionyears.6Thefelt
socioecologicalinjusticefortheGorlebencommunitybecomesobvious
throughthetimescapelenswhenfarmersexplaininaninterviewtheir
concernsabouttheirland,theirhome,andpossiblefutureradiationthat
mightharmtheirlivelihood:“Myfamily,forexample,haslivedherefor
100yearsandIdon’tthinkmygrandchildrenwillbeabletoliveherewhen
theWAAisbuilt....Iftheywantto,theycansimplytakethelandawayfrom
uswhentheyneeditandthenwecanseewhereweshouldstillgrow.But
that’snottheworstpart.Wecanpackupcompletely,becausenobodywants
tobuyourthingsanymore,withalltheradioactiveradiationandsoon.”7
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Moreover,thetimescapeconceptmakesitclearthatwehavetodealwith
whathasnotyethappened,withsomethingthatisinfluencedbycurrent
actionsbutwhoseeffectswecannotknow.TheGorlebeninhabitantsand
activiststhuspointedoutthatwhilewemayknowourownneeds,we
cannotknowthoseoffuturegenerations—forexample,howthestorage
offuelrodsinsaltdomesorinterimstoragefacilitieswillaffectthehealth
andenvironmentoffuturegenerations,acrosstimeandspace.8

TheconflictbetweencitizensoftheGorlebenareaandpoliticians
showsnotonlyhowmanytimedimensions,whichextendbeyondone
generation,mustbeconsideredbutalsohowemotionsbecameameansto
validatetheseenormouslylongtemporalframes.Therelevanceoffeelings
isanestablishedobjectofresearchinsociologicalmovementresearch,
which“cannotdowithoutstrongemotions,withoutmoralityandindig-
nation,withoutcompassionandsolidarity,withoutintensificationand
dramatization.”9Thedisputebrokeoutin1977afterthestategovernment
ofLowerSaxonyhadmadeafar-reachingdecisionaboutstoringnuclear
wasteinthecommunity,withoutinvolvingtheinhabitants.Twoyears
later,onMarch28,1979,anuclearaccidentoccurrednearHarrisburg,the
capitalcityoftheUSstateofPennsylvania,whenthecoolingsystemof
theThreeMileIslandnuclearreactormalfunctionedandcausedapartial
meltdownofthereactorcore.Theloss-of-coolantaccidentresultedin
thereleaseofradioactivity,includingradioactivekryptonandespecially
hazardousiodine,intothesurroundingenvironment.10OnMarch25,
theso-calledGorlebenTrekhadbeenorganized,whichwasdirected
againsttheuseofnuclearenergygenerally,butespeciallyagainstthe
constructionofthenuclearreprocessingplantinGorleben,andended
withaclosingrallyonMarch31inHannoverwithahundredthousand
participants.SincetheaccidentattheThreeMileIslandnuclearpower
planthappenedduringthetrek,theHarrisburgdisasterintensifiedthe
protestsagainsttheuseofnuclearpower.Theconservativeminister-
presidentofLowerSaxony,ErnstAlbrecht,temporarilywithdrewhis
plansforthewastemanagementcenterasitwaspoliticallynotfeasible.
Thegrowingcriticismfromcitizensmadeitclearthattheyweredeny-
ingpoliticians,andinthiscaseAlbrecht,themandatetoactonbehalf
offuturegenerationswhohavenovotingrightsinthepoliticalsystems
thatmakedecisionswithlong-termconsequences.11

Thischapterbringspowerrelationsandexperiencedsocioecological
injusticesintoconversationwiththeconceptoftoxictimescapes.The
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peoplelivingintheLüchow-Dannenbergcommunityexperiencedthe
entanglementoftoxicity,fear,andtheirstruggleforalandscapethatwas
chosenasasiteforafinalrepositoryinthesecondhalfofthe1970s.The
fightagainsttheplannednuclearwastemanagementcenterrevealsthe
spatiallyandtemporallysituatedknowledgesthatinhabitantsoftoxic
landscapeshaveembodiedandsharedoverdecades.Withtheiralterna-
tiveaccountsofdangerouscontamination,theGorlebenactivistshave
persistentlycounteractedthetoxicmainstreamnarrativesofpoliticsand
economythattriedtosilencetheirdefenseagainsttheassumedexpo-
sure.12Moreover,theexampleofthecommunityofGorleben’sresponse
totheissueofanuclearwasterepositorycanshowhowemotionalcriteria
andanembodiedperceptionofatoxicthreatcouldbecomeadominant
driverforprotest,whichwasduetoachangeinsocietythathadtaken
placeinthe1970s.Controversialemotionslikefearwereintroducedinto
thepublicsphereanddebated.13Feelingswerenownolongerprivate,
butpublic,andbecausetheywereseenaspoliticalandpartofasocial
order,theybecameincreasinglyimportant.Inthiscontextespecially,
feelingslikefearareconsideredtobethetriggerformassprotests.14In
thefollowingIwillexplainthepolitical,social,economic,andgeo-
graphicalconditionsthatleduptothedecisiontodesignateGorleben
asthesiteforawastemanagementcenter.Subsequently,Iwillanalyze
thealternativenarrativesoftoxictimescapesthatcitizensdevelopedby
articulatingemotionsinpublicandthroughcolorfulmodesofdisobe-
dience.ThelastsubchapterinvestigatestheFreeRepublicofWendland
asanextremeformofoppositionbythepeopleofGorlebenagainst
theplannedrepositoryandtheassociatedradiationthreat.Indoing
so,theytriedtomakeitcleartopoliticiansthattheirresponsibilitywas
tounderstandthespatialandtemporaldynamics15ofinterimandfinal
repositoriesandtomakeappropriatedecisionsaccordingly.

The Geographical, Social, Economic, and Political 
Dimensions of Toxic Timescapes

ThesmallcommunityofGorlebenplayedacrucialroleinthepublicde-
bateaboutnuclearenergyinWestGermany.In1977theGermanSociety
fortheReprocessingofNuclearFuelElementsappliedtotheMinistryof
SocialAffairsinLowerSaxonyforauthorizationtobuildandoperatea



Embodying Fear and Toxicity| 237

nuclearwastemanagementcenterinGorleben.Thiswouldhaveincluded
differentfacilitieslikeareprocessingplant,aninterimstoragefacility,
apackagingplantfornuclearwaste,andanundergroundfinalwaste
repository.Thereprocessingplantwasthecoreprojectofthisfacility.16
Inthe1950s,thefederalgovernmentofGermanyhadnotseenthe

needtocreateafinalrepository,giventhesmallquantityofwaste.For
instance,high-levelwastedidnotexistbecausethereactor’sfuelelements
werereturnedtotheoriginatingcountries.17Germanyconsidereddif-
ferentwaysofstoringradioactivewaste,suchasstorageinspace;inice
capssimilartoCampCentury,whereUSforcesstorednuclearweapons
underthesurfaceoftheGreenlandicecap,asJasonR.Parrydescribes
inhischapter;orinthesea,asIrisBorowyalsoanalyzesinthisvolume.
AlloftheseideaswerecontestedandtheFederalRepublicdecidedto
concentrateondisposalonshoreinsaltdeposits.Becauseoftheexisting
saltdomesinLowerSaxony,thegovernmentconsideredastoragesitein
thisstate.Gorlebenwasnotonlyattractiveasasiteforawastestorage
facilitybecauseofitslargeundergroundsaltdomebutalsobecauseitwas
locatedinoneofthemostsparselypopulateddistrictsinWestGermany
withaneconomicallyunderdevelopedregionalstructure.18

In1976someforty-ninethousandpeoplelivedinGorleben,andpoliti-
ciansmightnothaveexpectedmuchresistancetotheirplans.Moreover,
at10percent,theunemploymentratewasmuchhigherthanintherest
oftheFederalRepublic,whereunemploymentwasat3.3percentin
1980.19Politiciansarguedthatbuildingthefacilitywouldleadtoacon-
siderableregionaleconomicupturn,anopinionthattheinhabitantsdid
notshare.Rather,theyfearedthatagricultureandtourism,thetwomost
importantsourcesofincomeintheregion,wouldbecomeeconomically
unviableifawastemanagementcenterwasbuilt.Lüchow-Dannenberg
andthesurroundingmunicipalitieswereagriculturalareas,andmore
than20percentoftheinhabitantsworkedintheagriculturalandforestry
sector.20AccordingtoMr.Helke,managingdirectoroftheKreisland-
volkverband(CountyFarmersAssociation),therewerestillabout“2,000
agriculturalenterprisesinthedistrictofLüchow-Dannenberg[with]a
numberoffull-timefarmsataround1,000.”21

Geography,understoodasthespaceandplaceofhumanlifeand
actions,alsomatteredinadifferentway.Gorlebenformedatapering
salient,protrudingfarintotheGermanDemocraticRepublic,andthe
districtofLüchow-Dannenbergshared144kilometersofitsborderwith
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EastGermany,tothenorth,south,andeast,sothatthecommunitywas
notaccessiblefromthesesides.Thesite’sproximitytoEastGermanywas
anongoingconcernforWestGermanactivistsfortworeasons.First,
incaseofanaccidentatthefacility,peoplelivinginGorlebenwould
betrapped.Second,sinceEastGermanywasadictatorshipwithhardly
anypossibilityforopposition,citizenstherecouldnotopenlyprotest
againstthepossibledangersandradiationthatmightoriginatefroma
nearbynuclearfacilityontheothersideoftheborder.22Moreover,an
environmentalprobleminoneregionmaymanifestitselfdifferentlyin
another,sinceairbornetoxinsoftenendupbeingdepositedineither
waterorlandforms,andwaterbornetoxinscanevaporatetobecome
airbornecontaminants.Toxinscaninteractwithdifferentecosystems
inavarietyofwaysandgeneratebothmoderateandsevereeffectsde-
pendingonwhereandhowtheytravel.23UnderstandingtheGorleben
areathroughtoxictimescapesillustrateshowdisturbedsitesarerisk
materialized,spatialized,andtemporalized.Thesitesclearlypresent
thedifficultyofcontainingthehazardsofnuclearfacilities,asthese
hazardsdonotrecognizeborders,betheybetweenthetwoGerman
statesorbetweenthefinalrepositoryandpeople’shomesandproperties.
IfpoliticalandeconomicrepresentativesinLowerSaxonyhadrealized
thatcontaminantcontainmentwasuncertain,theywouldhavemadea
connectionbetweenatomicenergy,storageunderground,andapolluted
environment.24

Alternative Narratives of Toxic Timescapes, 
Symbolic Politics, and Gender Dimensions

InFebruary1977,AlbrechtatlastannouncedGorlebenasthesitefor
thefinalrepositoryandsoinitiatedafierceconflictbetweenpoliticians
andpoliceontheonesideandlocalsandactivistsontheotherside.The
firstprotestagainsttheplannedbuildingofthereprocessingplantcame
fromthefarmers:“Themainmotive[fortheprotest]isthelossofspace
associatedwiththeconstructionoftheWAA.Thelarge-scaleplannedin-
frastructuremeasuresinparticular—i.e.,mainlyroadconstruction—have
driventhefarmersupthewall.. . .Iftheplantisbuilt,thestructural
changewillbedrasticallyintensified—i.e.,manyfarmerswillhaveto
giveuptheirbusinessforbetterorworse.”25
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Inthefollowingyears,activistsusedmanydifferentstrategiestoshow
thatslowviolenceofpollutionwastheirassumedreality:atoxictruth
thatgraduallyunfoldedinfrontofthem,intheirbodies,environments,
andsharednarrativesofprotestandfearthatseemtogounheard.They
publiclyexpressedemotionsintherealmofpolitics,andfearfunctioned
asadrivingforceformassprotests.Sinceradioactiveradiationwasnot
perceptibletothesensesandseemedtopenetratethehumanorganism
unnoticedfromoutside,thefearofthisqualitativelynewthreatincreased.
Citizensexpressedanxietyaboutbeingpoisonedwithradioactiveio-
dineandabouttheirfeelingsofhelplessnessbecauseofit.26Inanopen
lettertoMinister-PresidentAlbrecht,farmerSigridHorstmann,from
Gartow,amunicipalityclosetoGorlebenexpressedherfearofdangers
thatwouldlingerforalongtimeintothefuture:“Icanalreadyforesee
thatwe,andespeciallyourchildrenandtheirchildren,willbetreated
likelepers,becauseeveryoneisafraidoftherays.”27

Theprevalenceofasenseoffearcanalsobeseeninbooksandmedia
reportsofthetime28andinmanyfilms,likeChina Syndrome,whichwas
releasedin1979,andChain Reaction,whichcameoutayearlater,aswell
asinthedoom-ladenrhetoricofmanyofthespeakersinthepeaceand
antinuclearmovements.29Buttheenvironmentalmovementalsoemployed
theemotionoffearfromitsveryinception,andhauntingsymbolismwas
partofitsideologicalexpression.30Politicians,liketheGreenactivistand
feministPetraKelly,usedtheirpersonallifehistoriesinordertoexpand
thereachoftheirpolitics,atacticwhichensuredconsistentmediainter-
est.Inkeepingwiththemottoofthesecond-wavefeministmovement,
“thepersonalisthepolitical,”theyplacedemotionsinthepublicarena
anddeclaredtheirpoliticalactivism.InKelly’scaseitwasthedeathof
hersister,whichKellyinterpretedascausedbyradiationthathersister
receivedtocurehercancer.Kellyusedanemotional,symboliclanguage
thatwascharacteristicofherpolitics.Therewasscarcelya(media)event
atwhichKellywouldnotwearecologicalandpeacesymbols:aprinted
T-shirtwiththedictum“swordsintoploughshares,”asduringhermeeting
withHoneckerin1983,asmalldyingfirtreeonenteringtheBundestag,
oraGermanarmyhelmetwithafloweraffixedtoitattheblockade
inMutlangen.31PetraKellytookupexistingfeelingsoffearofnuclear
catastrophe,andindoingsoaddressedheraudienceatafundamental,
emotionallevel.32Withherlifestoryandheractualandsymboliclan-
guage,Kellyintroducedfeelingsintothepublicsphereandintopolitics.
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Empatheticformsofsymbolicprotestwerealsoorganizedagainstthe
nuclearfacilitiesinGorleben.Forinstance,themostimportantcitizens’
initiativeintheGorlebenarea,theInitiativeforEnvironmentalProtec-
tioninthedistrictofLüchow-Dannenberg(BILüchow-Dannenberg),
calledforactivistsfromallovertheFederalRepublicofGermanyto
cometoGorlebenandbuild“astrongandclosedhumanchainaround
theWendland.”33
Thesocietaldiscussionsoffear,includingboththeperceivedthreat

andthedeliberatelychosenpoliticaltool,wereaccompaniedbyimagina-
tiveformsofresistancelikearrangedtrekstoHannoverandorchestrated
symposiums,andmobilizingforestguardstoobserveandpossiblypre-
ventdrillingsintosaltdomesbyformingblockadesagainstit.Withinfive
days,theBILüchow-Dannenbergraised800,000deutschemarkstobuy
thelandwantedbytheGermanSocietyfortheReprocessingofNuclear
FuelElements,butpropertywassoldtotheassociationregardless.34Asof
1977,activistscoordinatedseveralinternationalsummercamps.35Besides
acolorfulprogramwithexcursionsandsportsevents,theparticipants
alsohelpedlocalfarmerswithharvestingandparticipatedinprojects
aboutalternativeenergy.However,theprimarygoalofthecampswasto
informpeopleabouttheplant,raiseawareness,andbuildupnetworks.
CampactivistsalsopointedoutthepotentialtoxictimescapeoftheGor-

lebennuclearrepository.Theyexplainedhowareprocessingplantworks
technically,clarifiedthedangersofusednuclearfuelelements,described
therisksofradiation,analyzedthegeopoliticaladvantagesofbuildingsuch
aplant,indicatedthepossiblebenefitsforthenuclearindustry,andgave
backgroundinformationontheFederalRepublicofGermany’snuclear
program.Additionally,theynamedenvironmentalconsiderations,espe-
ciallywater,soil,andaircontamination.Theyexplainedhowoperating
thereprocessingfacilitymightaffectthewatersupply,whichmaythenbe
insufficienttomeetthedemandsofagricultureandforestryinthearea.
Moreover,chemicalslikeacidsandkerosenecouldinfiltrateintoandcon-
taminategroundandsurfacewater,andtheemissionoftoxicsintotheair
wouldbeathousandtimeshigherinreprocessingplantsthaninnuclear
powerplants.Theyalsoexplainedthatplantsposedaninacceptablerisk
topeopleandtheirhomesbecauseoftheexposureofhumansandanimals
toradiationandincreasedratesofcancerorleukemia.36
TheWestGermanmovementagainstnuclearpowerwascriticalofsci-

enceinitsinstitutionalandprofessionalmanifestationsbutnevertheless
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embracedscienceasacognitivesystem.Intheirbrochures,fliers,and
leaflets,theyfrequentlyexplainedtheenvironmental,ecological,and
economicrisksandconsequencesofnuclearpowerinatechnocratic
toneratherthananemotionalwritingstyle,althoughfearmighthave
beenthedrivingforcetowritethebookletsinthefirstplace.Withan
unemotionalstyleofwriting,theactivistsaimedatbeingtakenseriously,
especially,butnotonly,bythosewhodoubtedtheallegedlargescaleof
theenvironmentalandhealthrisksofaccidentsinnuclearpowerplants.
Inordertodefendthemselvesagainsttheaccusationofirrationalism,
participantsalsoexplicitlycontradictedthethesisthatfearwastheir
motivationforresistance.Thismovewasareactiontoproponentsof
thetechnologywhosystematicallydeniedtheobjectivityofcriticsof
nuclearenergyandratherlabeledthememotionalinordertodevalue
theirposition.37
Womenwerefrequentlynotonlyattheforefrontamongcriticalciti-

zens;theyalsoexpressedtheirfearmoreclearlyandrepeatedlyrelated
theirconcernstoamale-connotedtechnology,capitalism,andpatriar-
chy.Nationallyandinternationally,womenwerediscussingquestions
andissuessuchas“Dodoubtsregardingnucleartechnologyalsoimply
fundamentaldoubtsregardingmaledominationofnature?”and“Are
genderdifferencesbiological,predisposingwomentobemorepeaceful
thanmen?”38Suchecofeministquestionsestablishedanessentiallink
betweenthesuppressionofwomenunderpatriarchyandthesubjugation
ofnatureresultinginitsdamage.Asystembasedonmaledominance,so
theargumentwent,hadeventuallyledtotheestablishmentofamodel
ofactioninwhichhumanshadceasedtobeanintegralpartoftheen-
vironment.In“TheFutureBelongstoBenevolence,”PetraKellyargues
that“themeninpowerhavebroughttheworldtoapointwherethe
livelihoodsofallpeoplearethreatened.”39Thisquotationpointsatthe
gender-basedconceptofcare(Pflege)—withitsprecautionaryconcern
forwhatliesahead—asacounterparttothemaleapproach,whichused
predictionandforesighttoprojecttheaccumulatedknowledgeofthe
pastintothefutureinordertocalculateprobable,possible,anddesired
futurescenariosthataresupposedtoguideactioninandforthepres-
ent.40Incontrast,thecareprincipleimpliesthatwetakeresponsibility
notbecausewecanbeheldliable,butbecausewerelatepossiblefuture
outcomesatagiventimeandplacetocurrentdecisionsandactions.In
otherwords,throughcare,theneedsoffuturegenerationsarerelated
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totheneedsofthepresent,withtheaimofensuringthattheabilityof
thesefuturegenerationstomeettheirownneedsisnotcompromised.41
InAugust1979,womenfromtheLüchow-Dannenbergdistrictmet

underthemottoWomenFightforLifeandfoundedthegroupknownas
theGorlebenWomen,anactivistgroupconsistingofHeikeMahlke,Elisa
Mombauer,Marie-LuiseEbeling,MargritAlbers,EdelgardGräfer,Brita
Kärner,Uta-HeleneGötz,IrmelaTurmann,andothers.42Thewomen
agreedthatitwastimetoofferresistancetoMinister-PresidentAlbrecht’s
intentiontobuildareprocessingplantinGorleben,andduringavisit
theyhandedhimapackageofuncontaminatedhoney,aswellaseggs
thathadnotyetbeenirradiated.43Thissymbolicactionrefersdirectly
totoxictimescapesbymakingcleartoAlbrechtthattheresponsibility
forfuturegenerationslayinhishands,sincenature,theenvironment,
andsustainabilityarenotmerelymattersofspacebutfundamentally
temporalprocesses.44Inthefollowingdecades,theGorlebenWomen
criticallyandactivelycounteredtheplansofthenuclearindustryand
enrichedtheoppositionwithcountlessactions—creatively,humorously,
andresolutely.Theywroteinnumerableletterstopoliticalandchurch
representatives,aswellasthoseofothersociallyrelevantgroups,and
traveledthroughoutGermanytoestablishaninternationalnetworkof
womenatvariousnuclearpowerplantsites.
In1980,1,500to3,000womenmetattheEastermeetingorganizedby

theGorlebenWomenandmarchedwithmusictotheconcretefortress
ofthedrillingrigonEasternighttoexpresstheirprotestagainstthe
plannednuclearwastedisposalcenter.Theydiscussedarmamentsand
nuclearpowerplants,andinapressconference,theGorlebenWomen
werethefirsttopubliclyannouncetheplanstooccupydrillingsite1004.45
Women’sgroupsintheareabutalsoacrossGermanyinspiredeachother
andprotestedagainstatechnologythatwoulddestroyhumankind.For
instance,thewomen’sgroupDiepholzoftheGreensinLowerSaxony
calledforawomen’smarchtoGorlebenandstated,“Weareafraidand
hencenowopposebysupportingthewomen’sfightagainsttheatomic
programandallmisanthropictechnologies.”46Thefearexpressedhere
referstopossibleradiationdamagefrommalfunctioningnuclearpower
plants,whichoftenonlybecomesapparentaverylongtimeafterthe
accident,andthistemporalextensionbringswithitanunavoidablein-
visibilitygapbetweentheincidentandthepossibleimpacts.47Intheend,
itwasthisfeelingofdesperationandhopelessnessthatledtotheactivists’
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decisiontooccupythedrillingsiteandtodefendthemselvesagainstthe
plannedrepositoryandtheassociatedradiationthreat,anactionthat
onceagainhighlightstheperceiveddangeroftimeandspaceinthearea.

The Free Republic of Wendland: A State within 
a State as the Ultimate Opposition

Thepowerrelationinherentinthisexampleofatoxictimescapeand
theraisingofextremeoppositiontonuclearenergywasalsoduetoWest
Germany’spoliticalsystem,whichwasratherimpermeabletoinputand
critiquefromsocietalactors.48Moreopenpoliticalsystemsusuallyinvited
assimilativestructures,andantinuclearmovementactivistsfoundaccessto
establishedinstitutions.TheoppositewasthecaseinWestGermanywith
itsmoreclosedpoliticalsystem.Here,movementstendedtobemorecon-
frontationalandconcentratedtheiractionoutsideestablishedstructures,
ascanbeseeninthefoundingofastatewithinastate(theFreeRepublicof
Wendland).SocialscientistsarguethattheWestGermanpoliticalsystem
offeredfewopportunitiesfortheoppositiontofindcooperationpartners
withinthesystem.Forinstance,institutionsliketradeunionswereinacces-
sibletotheantinuclearoppositionandnopartyadoptedaclearantinuclear
stanceuntilthe1980s,whentheGreensenteredthepoliticalarena.49
ThedominantactivistgroupinGorlebenwasthecitizen’sinitiative

BILüchow-Dannenberg.Thefounderandchairwomanofthecitizen’s
initiativewasMarianneFritzen,followedbyRebeccaHarmsandLilo
Wollny.Thelattertwoalsobecamepoliticiansforthenewlyfounded
GreenParty.Foralongtime,theBILüchow-Dannenbergwasopposed
tooccupyingdrillingsites,astheywereagainstanyillegalactions,and
siteoccupationsandblockadesclearlybrokeGermanlaw.50Thedecision
toseriouslyreconsideroccupyingdrillingsite1004cameinMarch1980,
threeyearsaftertheprotestshadstarted.Afternumerouscomplaints
andlegaldemonstrationsagainsttheconstructionofthewastefacility,
andtheGermanstateignoringtheprotesters’objectionsandcontinuing
todigandprobeonseveraltestsitesinthearea,theBIwaswillingto
trysomemoreradicalformsofdisapproval,aspreviousattemptshad
clearlyfailed.ThegroupmadeanappealinthejournalAtom Expressto
nonlocalactivistsandexplainedthatseveralthousandprotesterswould
beneededfortheoccupationtobeeffective.51
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MarianneFritzenandotheractivistswroteapressreleaseinwhich
theyexplainedtheirdecision,whichwasdrivenbythetimescapethreat
totheirhabitatandlifeifthenuclearcenterwasbuilt:“Theconstruction
ofthevillage1004isanactofself-defensetocounterthemenacetoour
livingspaceandourexistence....Thenuclearprogram,withitspoten-
tialdanger,threatensusandfuturegenerationstosuchanincalculable
extentthatweconsideritourdutytocountersuchadevelopment,while
puttingourpersonalsituationonthebackburner.”52

TounderstandwhyMarianneFritzenandfellowactivistsdecidedto
occupythedrillingsiteafteralongperiodofdebatingaboutit,onehas
tonoticehowmuchtheirmistrustofpoliticalauthorities,thenuclear
industry,andtechnical-scientificexpertshadincreased.Forinstance,
MartinMombauer,cofounderoftheGreenPartyofLowerSaxony,and
hiswifeElisaMombauer,oftheGorlebenWomen,originallytrustedthat
thecurrentlegalsituationwouldpreventtheconstructionofanuclear
reprocessingcenterinGorleben.Theirconfidencewasdeeplyshaken
whenthegovernmentofLowerSaxonychangedthelawsthatcould
delaytherapidexpansionofnuclearenergy.Itwasexperiencessuchas
thesethatstrengthenedtheactivists’doubts“aboutthelegitimacyofthe
state’sinstitutionalstructure.”53Additionally,thepolice’sbrutalresponses
tomilitantactsandtheobviousintentionofsomepoliticianstocrimi-
nalizedissidentsonlyincreasedskepticismandsuspicionofauthorities
inpoliticsandtheeconomyinWestGermany.54Asresearchshowed,if
concernedpeoplehavetrustintheirstateorinindustryandatranspar-
entinformationpolicyispursued,theseconcernscanbeminimized,
aswasthecaseinotherEuropeancountries.55Forexample,whenthe
SwedishNuclearFuelandWasteManagementCompanywassearching
foralocationtobuildnuclearwastefacilitiesinthe1990s,itadopteda
transparentattitudewithlocalinhabitantsinsteadofatop-downpol-
icy,asitrealizedthatlocalacceptancewasacrucialpreconditionfor
effectivecooperation.56IntheGorlebencase,andothercasesinWest
Germany,acomparabledialoguewasmissing,aspoliticaleliteswere
fairlyintransigent.TheBILüchow-Dannenbergthereforetookoverthe
taskofinformingcitizens:“Asalocalcitizens’initiative,whichistrying
topreventasignificantpartoftheGermanwastedisposalcenter,wecan
assureyou:Wefeelpersonallyresponsibleforensuringthatourmem-
bersareavailabletoeverycitizenwithinformationaboutthedisposal
center.Wemustnotallowourfellowcitizenstoberelievedofjustified
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fearsthroughunfoundedinformation.”57Thisquotationmakesclearthat
emotionslikefeardonotopposeunderstandingandenlightenment,58
butfearwasanimportantmotorforresistancethatdidnotnecessarily
makepeoplepassiveorparalyzetheirspiritofcounteraction.
WhenonMay3,1980,theoccupationofdrillingsite1004began,

theinitiativewassupportedbythousandsofactivistswhotraveledto
WendlandfromalloverWestGermany.Intotal,aroundfivethousand
antinuclearactiviststookpartinthisoccupation.59Theprotestershad
broughtfood,sleepingbags,andthetoolsneededtobuildthevillage.
Peoplewho,upuntilthen,“hadnotevenmountedacupboardonawall,
foundthemselveserectingwholehouses.”60Thespokespersonforthe
wholecamp,RebeccaHarms,becamethecofounderoftheBILüchow-
Dannenberg.LiloWollnyensuredcateringforallsquatters—supported
byNorbert,Martha,Waltraud,andothers—andcookeduptoathou-
sandportionsperdaybecause“theyneededsomeonetotakecareofthe
food....SoIbecamethecookingfairyandmadesurethathundredsof
peoplehadsomethingtoeateverydayforoveramonth.”61
TheFreeRepublicofWendlandlastedforonemonthandwascleared

bythepoliceandFederalBorderGuardonJune4,1980.Afewdays
later,afewconcernedfamiliespublishedanewspaperarticleunderthe
headline“TheFuturewithAtomicFacilities”thatagainsummarizedthe
interplayoftime,place,andapocalypticfear:

Weconsiderthefollowingriskstobeunacceptable:Con-
stantdeteriorationofhealth,threattolifeduetonuclear
catastrophesthatcannotberuledout,economicruindue
totheprovenvulnerabilityofthistechnology,socialcon-
flictsduetotheconstantrestrictionoflivingspaceinour
overpopulatedcountryandthedestructionofrecreational
areas,inwhichnuclearplantsarepreferentiallybuilt,secu-
ritymeasuresthatturnourdemocracyintoapolicestate,
thousandsoftonsofnuclearwastethatthreatensusbecause
nobodyknowswheretoputit,deformitiesandmiscarriages
causedbyartificialradioactivityonanunimaginablescale,
faminescausedbycontaminatedarableland....Weurgently
appealtoallparentstoinformthemselvesaboutthenuclear
futureandtodefendthemselvesagainstthislong-termmur-
deroftheirchildren.62
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ProtestsbyactiongroupsliketheBILüchow-Dannenbergagainstthe
reprocessingandtheconditioningplanthavecontinuedeversince.Thus,
GorlebenwastheonlynuclearsiteinGermanythatattractedprotests,
mainlyduringtheannualtransportofdrycaskcontainersfromFrance
toGermany.ThelasttransporttotheGorlebeninterimstoragefacility
tookplacein2011,andnineyearslater,in2020,theFederalAgencyfor
RadioActiveWasteDisposaldecidedthatthesaltdomeinGorleben
wouldnolongerbesuitableforarepository.63

Thestruggleovertheplannednuclearwastemanagementcenterin
Gorlebendemonstratedthespatiallyandtemporallysituatedknowledges
thatinhabitantsoftoxicgeographiessupposedlyembodyandshare.
Withtheiralternativeaccounts,theycounteractedthetoxicmainstream
narrativesofpoliticsandeconomythattriedtosilencetheirassumed
exposure.Throughthepracticeofcounterhegemonicstorytelling,the
multiplelayersoftoxictimescapesrevealtheirentanglementwiththe
powerstructuresinscribedintothesocioecologicalGorlebencommunity,
whichrefusedtoconsidertheexposureasa“natural”featureoflinear
progressandcleanenergy.Instead,citizens’ initiatives, localpeople,
andotheropponentsactiveintheGorlebenprotestswerefrightenedof
radioactivehazardsandworriedaboutchemicalsthatmightinfiltrate
intothesoilorevaporateintotheair,butconveyedthesefeelingsin
factuallanguage.
Thechallengedpoliticalandeconomicmasternarrativeofalinear

understandingofprogressandcleanenergywasasmuchinfluencedby
geographyandthedurationoftoxicthreatsasitwasbyworldpoliticsand
people’strustinthestate.Moreover,becauseofWestGermany’srather
closedpoliticalsystem,movementstendedtobemoreconfrontational
andconcentratedtheiractionoutsideestablishedstructures,ascanbe
seeninthefoundingoftheFreeRepublicofWendland.Themistrustin
thetruthfulnessoflegislative,executive,andjudicialinstitutionsmade
apowerstructureobviousandwasalsoreflectedinanintransigent
communicationwiththepeopleaffectedbythefearedtoxictimescapes
mostofall.
Whereother“scapes”—forinstance,landscapesandtheGorleben

area—markthespatialfeaturesofpastandpresentactivitiesandin-
teractionsoforganismsandmatter,withtimescapestheirtemporal
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changesandcontinuitiesalsomatter.Sincetoxicity,pollution,and
modesofexposureareneverstatic,theconceptinvestigatedhowtime,
space,body,andtoxicityrelatetoformsofopposition.Thus,atoxic
timescapecanhelptoshedlightontheprerequisites for,causesof,
andpossibleimpactsoffearoftoxicexposureasamotorforopposing
it.It is truethattheFreeRepublicofWendlandcouldnotstopthe
plannedfinalrepositoryinGorlebenatthattime.However,ifwelook
atthenewsearchforafinalrepositorybythefederalgovernment,“the
beginningofarevolutionarychangeintheliteralsenseoftheword”64
inthoseyearsbecomesclear.WiththeenergyconceptofJune6,2011,
thethenfederalgovernmenthaddecidedtodevelopanewprocedure
forthesearchforasitebasedongeologicalcriteria.OnlyoneGerman
regionisnolongerunderconsideration:Gorleben.65Thisshowsthat
theantinuclearmovementandtheFreeRepublicofWendlandhave
beensuccessfulovertimeandspace,andwiththeirnewformsoffear
articulation,totheextentthatatleasttherepositorywillnotbebuilt
intheirregion.
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CHAPTER 10

Toxic Timescapes and the Double 
Fracture of Modernity
Chlordecone Contamination of 
Martinique and Guadeloupe
Malcom Ferdinand

FIGURE 10.1. A banana plantation in Martinique, 2017. © Malcom Ferdinand
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MARTINIQUE ANDGuadeloupearetwosmallislandslocatedinthe
middleoftheLesserAntilles.ThesetwoformerFrenchcoloniesandnow
overseasdepartmentsofFranceharboranethnicallydiversepopulation
withAfrican,Asian,andEuropeanancestries.Knownfortheirfamous
thinkersandwriters,suchasAiméCésaire,FrantzFanon,MaryseCondé,
andEdouardGlissant,theseislandshavealsobeenadestinationfor
EuropeansandNorthAmericansinsearchofarespitefromtheirdaily
lives.Yet,beneaththevisionofatouristicparadise,characterizedby
lushvegetation,sand,sun,andsea,theeighthundredthousandlocal
inhabitantsenduretheslowviolenceofapostcolonialtoxictimescape.1
From1972to1993,anorganochlorinenamed“chlordecone”(CLD)
wasusedasapesticideonthebananaplantationsofMartiniqueand
Guadeloupe,resultinginthelong-lastingandharmfulcontaminationof
theseislands.Inexploringthistoxictimescape,thischapterisconcerned
withthefollowingquestions:Whatconstitutes,forms,ordefinesatoxic
timescape,andinthiscaseapostcolonialtoxictimescape?Howdoes
oneexperienceatoxictimescape?Howdoinhabitants,civilsocieties,
andgovernmentsrespondtoit?
Thefieldsofscienceandtechnologystudies,pragmaticsociology,and

environmentalhumanitieshaveshownthattoxictimescapesarenever
self-evident.2Anumberofsociopoliticalprocessesindialoguewithsci-
entificresearchcontributetomakingatoxictimescapevisibleorkeeping
itinvisible.3The(in)visibilizationoftoxiccontaminationistheproduct
ofapoliticalconflictbetweencompetingnarrativesandactors,each
claimingtoadequatelypresentthe“real”situation.Thetoxictimescape
ofMartiniqueandGuadeloupewithrespecttotheCLDcontamination
isalsothesiteofsuchaconflict.Onecanfindtwomainnarrativesof
thiscontaminationthatareoneithersideofwhatIhavetermedthe
“doublecolonialandenvironmentalfractureofmodernity.”4Thisdouble
fracturereferstotheconceptualandsociopoliticaldividethatseparates
environmentalissuesofthemodernworldfromtheirunderpinningsin
colonialismandslavery,theirpersistentracismandsocialinequalities.
Ontheonehand,theFrenchgovernmentandstateofficialshavede-

fined,characterized,andrespondedtotheCLDcontaminationwitha
narrow-mindedtechnicalperspective.Inpresentingthisperspective,the
firstpartofthischaptershowsthesignificantandultimatelyfailedeffort
bytheFrenchgovernmentnottodrawanylinkstothehistoryofFrench
colonialismandslaveryontheseislands.Ontheotherhand,anumber
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of localNGOs,artists,andactivistcollectiveshavepointedoutthe
persistenceofwhatAnibalQuijanocallsthe“colonialityofpower”and
AnnLauraStolerterms“theduressofempire”:thatis,thelong-lasting
effectsofcolonizationonsociopoliticalrelationsandonthewaytheearth
isinhabited.5Thesecondpartofthischapterpointstothepostcolonial
stanceadoptedbymanyinhabitantsandactivists,particularlythosecon-
cernedwiththeimportantquestionofenvironmentaljustice.Drawing
uponnumerousfieldworkstudiesonbothislandssince2011,aswellas
officialreportsandpolicies,thesefirsttwopartstelltwodifferenttales
ofapostcolonialtoxictimescape.Thethirdandfinalpartofthischapter
examineshowtheveryexistenceofthissustainedconflicthasworked
infavorofamorescrutinizedandmorecomprehensiveresponsebythe
Frenchauthorities,whilealsomakinginvisibleimportantdimensions
ofthistoxictimescape.Inparticular,issuespertainingtosocialjustice,
genderequality,ornonhumansareseeminglyabsentfromthisconflict.In
short,thischapterseekstoprovideanunderstandingoftoxictimescape
thatmovesbeyondthisdoublefracture.Thetermpostcolonial toxic timescape
doesnotdesignateatoxictimescapethatjusthappenstobelocatedin
apostcolonialsettingbutratherthedoublelineofinquiryfollowed
here:howthepostcolonialconditionaffectstheveryconstitutionof,
experiencesof,andresponsestoatoxictimescape,andhowthetoxic
timescapeinformsone’sunderstandingofthepostcolonialcondition.
Beforecontinuing,ImustalsoacknowledgemypositionasaMarti-

nicanresearcher.IwasbornandraisedinMartiniqueatthetimewhen
CLDwasstillinuse,andIstillhavefamilyandfriendslivingonthe
islandtoday.Besidesmyacademicresearch,workingonthissubject
meanswalkingtheuneasypathofrecognizingthecontaminationofmy
ownbody,andthebodiesofmyfamilyandmyfriends.Thecomforting
positivistillusionofacurtainthatcompletelyseparatesscientistsfrom
theobjectoftheirresearchquicklyfallsaway.Moreover,becauseofmy
academicwork,Ihaverecentlybecomeoneofthemanyactorsinthis
affair.Since2019,Ihavebeenaskedtodoanumberofwell-circulated
televisedandwritteninterviewsinmainlandFranceandtheAntilles.
Ihavealsobeencalledupontotestifyinthelatestparliamentaryin-
vestigationofthechlordeconecontaminationinSeptember2019andI
amnowpartofagroupofscientiststaskedwithformulatingresearch
propositionsthatcanhelptheFrenchstatetodealwiththiscontami-
nation.Asaresult,thischapterisalsoinformedbymyownexperience.
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The Governmental Perspective: An “Environmental Accident”

Sincethebeginningofthecontaminationin1972,theFrenchstatehas
adoptedaverytechnicalanddepoliticizeddefinitionoftheCLDtoxic
timescapeinMartiniqueandGuadeloupe.Itcanbefoundbothinthe
differentcomments,responses,andpoliciesadoptedbytheFrench
governmentwithrespecttothiscontamination,andinthefirsttwo
parliamentaryreportsof2005and2009.6Inthisperspective,thetoxic
timescapeissimplydefinedasthe“accidental,”long-lastingpresenceof
onesinglemolecule(thechlordecone),whichhappenstobetoxic.This
istheconclusionofthe2009parliamentaryreport:“Therehasbeenan
environmentalaccidentintheAntilles,becausethemoleculeuseduntil
1990remainstrappedinthesoil.Thereisnoneedtoblackenthepicture.”7
Priorto1975,CLDwasfirstimportedfromtheUnitedStatesunder

thecommercialnameKepone.Then, followingthebanningofthis
substanceintheUnitedStatesin1975,itwasmanufacturedinFrance
underthenameCurloneandsolelyusedintheFrenchAntillesuntil1993.
Thispesticidetooktheformofawhitepowderthatwasspreadaround
bananaplantsbyagriculturalworkerstopreventaparticularbanana
weevil(Cosmopolites sordidus)fromdamagingtherootoftheplantand,
eventually,reducingtheyield.Becausebananashavebeenthelargest
agriculturalexportproductoftheAntillessincethe1960s,CLDwas
portrayedbylocalproducersasessentialtotheeconomyoftheislands.
Inalittleovertwentyyears,one-sixthofCLDproducedgloballywas
sprayedontwentythousandhectaresofarablelandontwodenselypop-
ulatedislands,GuadeloupeandMartinique.8Thisledtoalong-lasting,
generalized,andharmfulcontamination(seefigures10.2aand10.2b).
Environmentalmodelspredictthat,dependingonthenatureofthesoil,
theCLDcontaminationonGuadeloupeandMartiniquemaylastfrom
manydecadestofewcenturies.9

Thiscontaminationhasalsospreadfromthebananaplantationsto
theentiretyoftheseislands’ecosystems,transcendingbothtimeand
geographicalboundaries.Asaresult,tothisday,CLDisfoundinin-
landandcoastalwaters,invegetableandanimalfoods,andofcourse,
inhumanbodies.A2018studyestimatesthat92percentand95percent
ofinhabitantsareimpregnatedwithchlordeconeinMartiniqueand
Guadeloupe,respectively,withanaverageconcentrationof0.14µg/Land
0.13µg/L.10Thiscontaminationisalsoharmful.CLDisatoxicagent,an
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FIGURES 10.2A AND 10.2B: Maps of the soil contamination with chlordecone in 
Martinique and Guadeloupe, respectively (2020). The shaded parts indicate 
the plots of land and regions where most of the contamination has been 
found. Because these maps evolve with additional testing, the white spaces 
simply indicate an absence of measurements at this point.11
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endocrinedisruptor,andacarcinogenicagent.Thedangeroushealth
impactsofacuteexposuretoCLDbecameinfamousduringtheKepone
scandalintheUScityofHopewell,Virginia,in1975.Theworkersatthe
producingfactoryhadanumberofhealthproblemsknownas“Kepone
syndrome,”includingtremorsofthelimbs,weightloss,andreduced
spermquality.12ContaminationledtoafishingbanintheJamesRiver
andChesapeakeBay,aswellasthebanningofthesubstancefromthe
Americanmarket.Sofar,chronicexposuretoCLDinMartiniqueand
Guadeloupehasbeenproventoreducethelengthofgestation,delaythe
cognitivedevelopmentofinfants,andincreasethechanceofprostate
canceranditsrecurrence.13Itisimportanttobearinmindthat,in2018,
GuadeloupeandMartiniquehad,respectively,thehighestandsecond-
highestratesofprostatecancerintheworld.14
Framingthistoxictimescapesolelyasan“environmentalaccident”

servesatleastthreepurposesfortheFrenchgovernment.First,itallows
thegovernmenttosustainadiscourseonthiscontaminationthatconfines
ittothe“environment”asopposedtohumans,andthusminimizesthe
healthrisks.Suchastanceinturnlegitimatesadelayed,slow,andlow-
levelresponse.Despitetheabundantresearchandthenumerousalarms
raisedonthetoxicityandpersistenceofCLDinMartiniqueandGuade-
loupebytheToxicCommittee(1969),15byagriculturalworkers(1974),by
thosewhoimplementedtheUSban(1975),byFrenchscientists(1977and
1980),andbytheInternationalAgencyforResearchonCancer(1979),
theFrenchstatefailedtorespond,maintainingignoranceandgivingthe
illusionofacompletelysafesituation.16Indeed,theFrenchMinistryof
Agricultureknowinglyauthorizedadangerousandpersistentmolecule
in1972andkeptitonthemarketevenafteritwasbannedin1975inthe
US.NotonlydidCLDremainauthorizeduntil1993,butthefirstconcrete
measuretomitigatethehealthimpactsoncitizensfromCLDoccurred
onlyin2000.TheFrenchstateimplementedactivecharcoalfiltersin
watercatchmentsthatwouldpreventinhabitantsfromMartiniqueand
GuadeloupefromdrinkingCLDintheirtapwater.Ithadtakentwenty-
eightyearsofexposureforthesefirstmeasurestobetaken.In2003,a
newpolicywasintroduced,requiringthatsoilbetestedforchlordecone
beforethecultivationofcertainrootvegetables,suchasyamsandsweet
potatoes,wasallowed,astheyaremorepronetocontaintracesofCLD.
Since2007,inlandriversandpartofthecoastalwatershavebeenclosedto
fishing.Since2008,threeinterministerialplanshavebeenimplemented



Toxic Timescapes and the Double Fracture of Modernity| 259

todefinethehealthconsequencesofthecontamination,characterize
thepollution,andfinddepollutionsolutions.Programshavebeenput
inplacetohelpfishermeneithertogetearlyretirementortofindother
professionalactivities,andtosupportlocalinhabitantswhosefamily
gardenwascontaminatedtofindwaystocontinuetocultivatetheirland.
Afourthplanhasbeeninplacesince2021.WhydidtheFrenchstatetake
solongtoprotectthehealthofMartinicansandGuadeloupeans?The
2004parliamentaryreportwronglyclaimsthattherewasinsufficient
scientificresearchdoneonthelastingtoxiceffectsofCLDandthatthe
generalconcernaboutthehealthconsequencesofpesticideswaslower
thanitistoday.17Itconcludesinshortthattherewasnothingspecificto
theoverseasFrenchcitizensinthisaffair.
Framingthiscontaminationasan“environmentalaccident”andnot

a“healthscandal”allowsthegovernmenttominimizehealthrisksand
toinstilldoubtinthescientificresearchthatestablishedthedangerof
chlordecone.Thepoliticalproductionofscientificdoubtbythegov-
ernmenthasfocusedonthehealthissuethathasgarneredmostatten-
tion:prostatecancer.In2007,thecancerologistDominiqueBelpomme
attractednationalattentionbyputtingforthpubliclythehypothesisof
arelationbetweenCLDandprostatecancerinMartiniqueandGuade-
loupe.BelpommeandhisorganizationAssociationpourlaRecherche
ThérapeutiqueAnti-CancéreusewascontactedbytheMartinicanecol-
ogistorganizationPourUneMartiniqueAutrementtoconductastudy
onthehealtheffectsofpesticideexposure.18Theresponsebygovern-
mentsandmedicalscientistswasswift.Belpommewassummonedtoa
parliamentaryhearingwhereanincendiarypanelpointedtothepoor
scientificqualityofhisstudyand,indeed,thelackofsufficientscientific
evidencetosustainhisassertionsonprostatecancers.19However,legiti-
matescientificdoubtservedapoliticalpurpose:toquietdownlegitimate
concernsbythepopulationregardingtheirexposuretopesticidesand
theassociatedhealthrisks.DespitethecriticismofBelpomme,thisevent
didhelppublicizetheCLDcontaminationatanationallevel.20Further-
more,threeyearslater,ascientificstudyconductedinGuadeloupecalled
Karuprostateestablished,withastrongerscientificbasis,theverysame
linkbetweenCLDandprostatecancer.21
Whilethisfirststudyfolloweddueprocessandtheresultswerepub-

lishedinpossiblythebestscientificjournalonthesubject(Journal of 
Clinical Oncology),thefirstresponsein2010ofthegovernmentwasto
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requestanotherstudyonMartinique(Madiprostate).Itseemsasifafter
thislonghistory,thegovernmentstillneededanothernearlyidentical
studyontheotherislandbeforeacknowledgingtheCLDcancerrisks.
Whileprovisionsandfundingwerefoundforsuchastudy(thefeasibil-
ityphasewaswellunderwayby2012–13),thethenheadoftheNational
CancerInstitutewhorequestedthisstudy,AgnèsBuzyn,single-handedly
decidedtocancelthefundingwithoutfirstconsultingwiththegroupof
expertsinchargeofevaluatingthefeasibilitystudy.22Buzyndefended
herdecisionbycastingscientificdoubtonthestudy.Sincethisstudywas
usingthesamemethodasthepreviousoneinGuadeloupe,sheindirectly
castdoubtonthatpreviousresearchaswell.Yetnopublicexplanation
ofthescientificreasonnottofundthisresearchhasbeengiventothis
day.Ultimately,itseemsthatthepoliticalobjectiveofthegovernment,
thatofminimizingthepublicperceptionofhealthrisksposedbyCLD,
wasusedtojudgethescientificmethodsoftheepidemiologicalresearch.
Again,onOctober20,2018,followingfourdaysofthefirstinternational

conferenceonCLDorganizedinMartiniqueandGuadeloupe,themajor
newspaperofGuadeloupe,France- Antilles- Guadeloupe,printedonitsfront
page“thebestspecialistsofchlordeconeassuredthatnorelationwas
establishedbetweenthemolecule(CLD)andanypathology.”Blatantly
dismissingtheresearchdone,thisheadlinereferredtotheinterviewwith
JeromeSalomon,theheadoftheFrenchhealthagency.AlthoughCLD
hadbeenassociatedwithanincreasedriskofprostatecancer,heinsisted
onthefactthatCLDhasnotyetproventobethecauseofprostatecancer.
Thescientificdifferencebetween“association”and“causation”waspubli-
cizedasbeingreasonenoughtocastpoliticaldoubtonthedangerofCLD.
AnotherinstanceoccurredinFebruary2019,inthemidstoftheyellow

vestmovementinFrance.EmmanuelMacron,thepresidentofFrance,
convenedameetingwithmayorsandrepresentativesoftheOutre-mer
(theoverseasFrenchterritories).Thismeetingwaspartofthe“greatde-
bate”tourheembarkedontoquellthenationalsocialunrest.Infamously,
whenthesubjectofCLDcameup,withtheMinistryofHealth’sAgnès
Buzynathisside(theverysamepersonthatremovedthefundingfor
theresearchinMartinique),Macrondeclared,“Weshouldnotsaythat
CLDiscarcinogenic.Itisestablishedthatthisproductisbad.Thereare
someincidencesthathavebeenestablishedscientifically....But,Ithink
weshouldnotgoasfarastosayitiscarcinogenic,becausewebothsay
somethingthatisnottrue,andwefuelfears.”23
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Althoughthepresidentialteamlaterclaimeditwasasimplemis-
understanding,thisstatementparticipatedinthepoliticalproduction
ofscientificdoubt.24Thedoubtintroducedregardingepidemiological
researchreliesonthepoliticallyastuteideathatif,somehow,thelink
betweenCLDandprostatecancercouldbeundermined,thenthepo-
liticalprotestswoulddiedown.25Thisinturnsseeksto“normalize”the
situation,reducingtheissueoftherateofprostatecancertothegenetic
compositionofthepopulationandpossibleotherenvironmentalfac-
tors,factorswhichsohappenednottotouchonthefaultsoftheFrench
state.26Certainly,asepidemiologistsarguethemselves,CLDaloneisnot
responsibleforprostatecancer,andmenwithWestAfricanancestryin
theUnitedStatesandelsewherehaveshownhigherincidenceofprostate
cancers.27However,theissuehereisnotthediscussionofthescience
oftherelationbetweenBlackpeopleandprostatecancer.Theproblem
isthepoliticalusebytheFrenchgovernmentofwhatstandstodayas
onlyanassumption,sinceithasnotbeenscientificallyestablishedin
MartiniqueorGuadeloupe,thatminimizesthedangerofalong-lasting
pollutionwhichstateofficialsareknowntohaveplayedanill-advised
partinbringingaboutinthefirstplace.Notonlydoesthisattitudeon
thepartoftheFrenchgovernmentpoliticallydismissascientificepide-
miologicstudywhichhasshowninGuadeloupethatexposuretoCLD
doesincreasethechanceofprostatecancer,butitoverlookstheother
waysthatexposuretothismoleculehasbeenshowntobeharmful—in
particular,itseffectsonthecognitivedevelopmentofinfantsandthe
lengthofpregnancies.
Corneredbypublicprotestsandforcedtorecognizethehealthaspects

ofthistoxictimescape,thegovernment’ssecondapproachconsistsof
keepingthenumberofpeopleaffectedtoaminimum.InSeptember
2018,whileinMartinique,PresidentMacrondeclaredthattheFrench
state“shouldtakeitsshareofresponsibilityinthissituation”(emphasis
added).Theimportantwordhereis“share.”Indeed,shortlyafter,the
FrenchgovernmentannouncedaplantorecognizeCLDasaprofes-
sional“pathology”foragriculturalworkers,leavingopenthepossibility
ofpayingreparationsonly to these workers.While, indeed,agricultural
workersarecertainlythosewhohavebeenexposedwiththegreatest
intensity,havingusedCLDwiththeirbarehandsofficiallyfrom1972
to1993,thistacticisinsidiousfortworeasons.One,thegovernmentis
wellawareofthetimethathaspassedbetweentheperiodof1972–93and
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today,naturallyreducingthenumberofpeoplewhocanmakeaviable
claimtothesepossiblereparations.Two,itappearsincoherenttopay
reparationsonlyforagriculturalworkerswhenmorethan90percentof
inhabitantsarecontaminatedbyCLD.
Finally,framingthecontaminationasan“environmentalaccident”is

alsoawaytoremoveanyeconomicorpoliticalcontentions.The2004
parliamentaryreportstartswithastatementontheissueofequalcit-
izenshipbetweentheinhabitantsoftheoverseasterritoriesofFrance
andthoseofmainlandFrancefollowingtheofficialdecolonizationof
1946:“Veryoftenoverseascitizenshavethefeelingthatthespecificities
oftheirsocio-economicalsituations,theirparticularsetofproblemsare
notwellunderstood,knownortakenintoaccount.Suchassertationhas
noplace[inthiscommission].”28
Perhapsthemostimportantsteptakentoproduceanarrativethatdoes

notlookatsocialorpoliticalissuesisbyensuringamarginalspacefor
socialscienceandhumanitiesscholarsinthedecision-makingprocessof
thegovernment.Asaresult,mostofthescientificresearchandexpertise
thatinformsthepoliciesofstateandgovernmenthascomefromnatural
andmedicalscientists.Thecriticismhereisnotdirectedatthemuch-
neededresearchconductedbymicrobiologists,agronomists,epidemiol-
ogists,andchemists,butatthedominantpositionoftheirresearch,asit
usedbystateofficialsindesigningtheirresponses,mitigationprograms,
andpolicies.Outoftheapproximately100millioneurosallocatedby
thethreeinterministerialCLDplansfrom2008to2020,nothingsofar
hasbeenallocatedfortherealizationofcomprehensiveresearchwithin
thefieldsofthesocialsciencesandhumanities.Whilefundshavebeen
allocatedforlong-lastingresearchonthemedicaleffectsandmethods
ofdepollution,onlythreeorfourarticleshavebeenwrittenexplicitly
withintheframeoftheinterministerialplan.29
Thisbiasinducestwodamagingmisconceptions.One,itestablishes

theideathatthenaturalandmedicalsciencesontheirowncanoutright
tellthewholestoryofthispostcolonialtoxictimescape(definition,experi-
ence,andresponses).Thisisanideathatissharedbothbystateofficials
andbysomeresearchers.Two,itgivestheimpressionthatstateofficials
ontheirowncanadequatelygrasptheexperiencesandsociopolitical
demandsofthepopulation.Theresultistheinclinationofthestateand
governmenttoenactpoliciesthatcircumventproperdemocraticprin-
cipleswiththeargumentthatitisfor“scientificreasons.”Forinstance,
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thedecisionin2003toallowdailyingestionofCLDinlocalfoodviathe
maximumresiduelevelwas,atnopoint,debatedpublicly.30Thisbiasis
soingrainedthateventheevaluationsofthesuccessiveplanshavebeen
conductedwithoutanysocialscienceandhumanitiesscholars.Thefirst
majorconferenceonchlordeconeinMartiniqueandGuadeloupewas
jointlyorganizedinOctober2018byscholarsinagronomy,epidemiology,
andmedicineontheonehand,andstateofficialsfromtheministries
ofagriculture,theenvironment,andhealthontheotherhand.Nota
singlescholarinthehumanitiesandsocialscienceshadbeeninvited
tospeakattheconference.Thisdecidedabsenceclosesaloopwhere
perspectivesfromthenaturalandmedicalscienceshelpdefinepolicies
and,inreturn,helpevaluatethem,shieldingthestatefromanycriticism
fromthesocialsciences.
Thisbiasisbeingchallengedtoday.Ontheonehand,since2017state

officialshavebeenconfrontedwiththefailureoftheirpolicies;thegrow-
ingangerofMartinicanandGuadeloupeaninhabitantsviaanumber
ofdemonstrations,petitions,renewedactionsforjustice;andmedia
attention.Theexclusionofinhabitantsfromthedecision-makingprocess
vis-à-visthepoliciesisdamning.Ontheotherhand,well-intentioned
scholarsinthenaturalandmedicalsciencesaregrowingfrustratedat
seeinghowtheirresultsarebeingdistortedandmisinterpretedbothby
stateofficialsandlocalinhabitants.Notonlydotheyoverlooktheway
scientificknowledgeisbeingmoreandmorequestioned(particularly
soifscientistsareconfusedwithstateofficialsinthecaseofwrongful
contamination),buttheyalsoneglectwhatNatalieJasandSorayaBoudia
termedthe“powerlessnessofscience,”thefactthattheproductionof
scientificknowledgealoneisnotsufficienttoenactpoliciesthatpromote
publichealthandpreservetheenvironment.31Becauseofthischallenge,
bothstateofficialsandscientistsnowrecognizetheneedto“include”
moresocialscientistsandpromotemoreparticipationfromcivilsociety.
Someeffortshavebeenmade.Forinstance,asasocialsciencescholar,
IwasinvitedtobepartofGrouped’OrientationetdeSuiviScientifique
(GOSS),ascientificconsortiumwhichsuggestsandmonitorsthepub-
liclyfundedresearchonthematter.Callsforresearchondepollution
methodsnowincludealineonthesocietalimpactsoftheirproposed
technicalmethod.
However,thewillingnesstoincludesocialsciencesandhumanities

scholarshasnotledtoareflexivedeconstructionofthisbiastowardthe
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naturalandmedicalsciences,thusmaintainingapresumablyevident
hierarchy.Paradoxically,theinclusionofsocialscientistsisseenasa
meanstoreinvigoratethisbias.InsidetheGOSS,sofar,Iamtheonly
one.Farfromrepresentingachange,socialsciencesareseenasmagical
toolsthatcouldunlockthesituation.Socialsciencesshouldhelplocal
inhabitants“accept”policiesbystateofficialsthatareperceivedtobe
goodinthemselves,andhelpnaturalandmedicalscientists“adequately”
communicatetheirscientificresultsandknowledge.Fromthisperspec-
tive,socialsciencesaresupposedtohelpreformacivilsocietythatis
perceivedtobeill-intentionedorsomehownotintelligentenoughtodeal
withscience.Ontheonehand,justiceandthedemocraticdemandsof
societyarenotseenaslegitimatepartsofthepoliticallifeofdemocracies
andaspracticesofcitizenshipbutaspathologiestobetherapeutically
dealtwith.Ontheotherhand,theideathatsocialscienceresearchon
itsown(andnotonlyasasidekicktothe“real”science)shouldbecar-
riedoutandbroughttothediscussiontablehasyettobefullyaccepted.
OneinstanceofthisapproachoccurredonOctober29,2019.Iwas

interviewedthatdaybytworepresentativesoftheGeneralInspection
ofSocialAffairs—alawyerandanenvironmentalscientistwhowerein
chargeofconductingtheevaluationofthethirdCLDplan.Theirfirst
andwell-intentionedquestionwas“Howdoweincludethepopulation
inthisplan?”Iexpressedmysurpriseatagovernmentagencyseeking
answersfromsocialscientistsontheirplan,whentheyhavenotyet
financedanylong-termsocialsciencesresearchonthesubject.Idoubt
onewouldhaveaskedanepidemiologisttoadviseonapolicyplanwith
noresearchdataonwhichtobasetheiradvice.Theyseemedquitetaken
abackbymyresponse:“Fundmoresocialsciencesresearch.”Hopefully
thismessagewouldbepassedalong.32

Tosumup,fivemajorabsencesarenoteworthyinthis“environmen-
talist”perspective.First,thedefinitionoftheproblemisonlyconcerned
withonesinglemoleculeinanenvironmentwheremanydifferenttoxic
moleculeshavebeenused.Thetoxictimescapeisdefinedasthatofchlor-
decone,andchlordeconealone.Second,thesufferingandanguishcaused
withindifferentgroupsofinhabitantsassociatedwiththephysiological
consequencesofthistoxicmoleculeandthepsychologicalconsequences
ofknowinglybeingexposedtothiscontaminantarenottakeninto
account.Whilepresentatthe2018internationalconferenceonCLDin
MartiniqueandGuadeloupe,Irepeatedlymadethecommentthatthe
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differencebetween22and18µg/linblood(theauthorizedlimitbeing
20µg/l)tellsusnothingofthemeaningandsufferingassociatedwith
thepollutionforthepersonwhosebloodwasbeingtested.Third,the
socioeconomicconsequencesinducedbythiscontamination—suchas
thelossofeconomicactivitiesbyfishermenandlocalfarmers—havenot
beenstudiednormeasuredsofar.Fourth,andfurthermore,thenature
andstructureofthebananaeconomyhasneverbeenquestioned.Onthe
contrary,the2009CLDparliamentaryreportreaffirmstheimportance
ofthissectoroftheeconomyfortheislands,laudingtheeffortsofpro-
ducersinreducingtheirpesticideuseandcallingforthedevelopmentof
biotechnologycapableofsustainingthisproduction.33Inotherwords,a
parliamentaryreportthatinvestigatedtheconsequencesofalong-lasting
andtoxicpollution,whichreflectstheprioritizationoftheeconomic
importanceofbananaproductionoverthehealthconsequencesofCLD
use,concludesbydefendingtheverysameproductionforitsveryeco-
nomicimportance.Finally,thepostcolonialandpostslaverycontextin
whichthiscontaminationtakesplacesiscarefullysilenced.

Local Activists’ Perspective: A “Colonial Discrimination”

AlongsidethetechnicalperspectiveofthetoxictimescapeoftheFrench
government,localinhabitants,localNGOs,andactivistcollectivesin
MartiniqueandGuadeloupeofferadifferentconceptualization.First,
regardingthedefinitionofthesituation:inthediscourseofinhabitants,
thecontaminationofCLDisnotfocusedononesinglemoleculebut
hasoftenbeenarticulatedwithconcernaboutothertoxicants.Thefirst
publicprotestthatmentionedchlordeconeoccurredinMartiniquein
1974duringanagriculturalworkers’strike.Amidstdemandsforhigher
wages,betterworkingconditions,regularhours,regularpay,andboots
andglovestoworkin,theyalsorequested“thetotalsuppressionoftoxic
products(Mocap,Nemacur,Kepone,Hexaforandotherorganochlo-
rines).”34Havingexperiencedthetoxicityintheirveryflesh,CLDisbut
oneofallofthedifferenttoxicmoleculesthatconstitutedtheirtoxic
timescape.Duringthe1980sand1990s,manyenvironmentalNGOsin
Martinique,includingAssaupamar,maderepeateddemandstohavefull
transparencyonthepesticidesusedandtheirpossiblepresenceinthe
water.In2007,LouisBoutrinandRaphaëlConfiantpublishedabook
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thatdenouncedtheCLDcontaminationinMartiniqueandGuadeloupe
together withothermoleculessuchasmirex,lindane,HCH,andmost
disturbingly,paraquat,whichwasstillbeingusedatthetime.35In2003,
atatimewhenmanyEuropeancountrieswerebanningparaquat,France
hadagreedtocontinuetheuseofparaquatparticularlyintheoverseas
departments,exhibitingasimilardisregardforpublichealth.36During
thedemonstrationsagainsttheuseofaerialsprayinginMartinique
andGuadeloupethattookplacefrom2012to2014,CLDalsofeatured
inconcertwithotherpesticides.37A2018studyfoundthat,atleastuntil
2015,bananaworkerswerestillbeingexposedtofourteenpotentially
carcinogenicmolecules.38Furthermore,activistsagainstCLDpointed
out,alsoin2018,theuseofanothertypeofcarcinogenicpesticidein
sugarcane,namelyasulox.39ThissituationechoesthatofVietnam,pre-
sentedbyDavidBiggs,inthisvolume,wherethepoliticalfocusonone
singletoxicant(AgentOrange)hidesnumerousothers.40IntheFrench
Antilles,evenifCLDoccupiesthecenterstage,thepostcolonialtoxic
timescapeisnotsolelydefinedbyonesinglemoleculebutencompasses
differentpesticidesthatsustainedandstillsustainaplantationeconomy.
Morerecently,thistoxictimescapehasexpandedtosubstancesother

thanpesticides.Inthelastdecade,MartiniqueandGuadeloupehave
beensubjectedtothearrivaloflargequantitiesofsargassum.Thesealgae
landontheAtlanticsideoftheislands.Astheydecompose,theyemita
verynoxiousgascalledhydrogensulfide.InhabitantsoftheMartinican
townsofFrançoisandVauclin,fullofbananaplantations,areexposed
topesticidessuchasCLDandtothisgas.Furthermore,attemptsto
collectandreusethissargassumforfertilizationpurposesarehampered
bythecontaminationofthecoastalwatersbyCLD.Asaresult,thisalso
accumulatesinthesargassum.Thepossibilityofrecyclingthisalgaasa
fertilizerrunstheriskofbringingCLDbackontotheland.Hereagain,
thetoxictimescapeiswiderthanjustonemoleculeoronesourceof
toxicity.CLDispartofa“landscapeofexposure,”perceivedasaland-
scapeofinjustices.41
Second,thedefinitionofthetoxictimescapeisinextricablyassociated

withthepoliticalhistoryofCLD’sauthorizeduse,howthiscametoan
end,andtheelapsedtimebeforemitigationmeasuresweretaken.For
mostinhabitantsofMartiniqueandGuadeloupe,onethingiscertain:
theprolongeduseofCLDandtheensuingcontaminationarenoacci-
dent.TheCLDaffairisdeeplyembeddedinthenumerousstatefailures
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toprotectthehealthoflocalinhabitants,repeatedlychoosingtogive
credencetothefinancialaspirationsofafewbananacompanies.The
firstdemandtoauthorizetheuseofCLDinMartiniqueandGuadeloupe
occurredin1968.TheToxicCommitteerefusedtograntthisauthori-
zationbecauseofconcernforCLD’stoxicityandlongpersistencein
thesoil.Yet,in1972,undertheguidanceofformerpresidentJacques
Chirac,thenministerofagriculture,CLDwasauthorized.Theincrim-
inationofthebananacompaniesandstateagenciesgoesastepfurther
after1976.Thatyear,theUnitedStates,thesoleproducersofKepone,
banneditsproductionbecauseoftheenvironmentalandpublichealth
risksassociatedwithit.42Farfromalsobanningtheuseofthismolecule
inMartiniqueandGuadeloupe,theFrenchstateandtheAntilleanba-
nanacompaniesactivelyorganizedthecontinuationofitsuse.Alocal
Martinicancompany,VincentdeLagarigue,boughtoutthepatentfrom
AlliedChemicalsandorganizedforCLDtobeproduceddomestically
in FranceandsoldunderthecommercialnameCurlone.TheMinistryof
Agriculturewasquick,foritspart,toauthorizethisnewFrench-made
product.Asresult,theuseofCLDcontinueduntil1993.
ThewayCLDusecametoanendalsooccupiesaveryimportantpart

inthedefinitionofthistoxictimescape.FollowingaEuropeanreviewof
policiesregardingpesticides,CLDwasfinallybannedinFrancein1990.
However,thelawallowedanadditionaltwoyearsofuseto“emptyout”
thestock.Althoughlegal,thistwo-yearperiodwasdeemedillegitimate.
Furthermore,afterthesetwoyears,from1992to1993,theMinistryof
Agriculturealsogavetwomoreextensionstothebananaproducers,
clearlyprioritizingtheprofitofbananaplantationsandforsakingonce
againtheconcernforpublichealthandecosystems.Theseillegalau-
thorizationsformthebasisofalawsuitinitiatedonbothislandsin2006
and2007forthecrimeofpoisoning,andwhichisstillongoingtoday.
Addinginsulttoinjury,in2018,ajournalistfromLe Monde,whoobtained
classifiedinformationfromthejusticeactioninprocess,revealedthat,
farfromemptyingouttheirstock,thebananacompanythatproduced
CLDdomesticallyusedthisextensiontimetoproduceandstockpile
evenmoreCLD.43TheFrenchstateisagaindeemedtobeatfaultwith
respecttothetimetakentoadoptthefirstmitigationmeasuresoncethe
toxicityofthisproductwasknown.Besidestheagriculturalworkers’
protestin1974andtheendofUSproductionin1975,twoscientificre-
portspointedouttheCLDpollutioninMartiniqueandGuadeloupein
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1977and1980,respectively.44Yet,theFrenchstatewaiteduntil2000to
initiatethefirstmitigationmeasurestoprotecttheislands’inhabitants.
AwillfulignorancewasmaintainedbynottestingthewaterforCLD
duringregularcontrols.Fishinginriversandpartsofthecoastalwaters
wasclosedonlyin2008,morethanthirtyyearslater.Inhabitantsdonot
understandwhy,oncethepollutionwasknownabout,thestatetookso
longtoact.
Finally,anumberofactionshavebeentakentospecificallycriticize

themannerinwhichthestateishandlingthislong-lastingcontamina-
tion,whichisalsoperceivedasaninjustice.Thechoicebythestateto
allowacertainlevelofdailyintakeofCLD,thelackofintegrationof
otherpollutants,andtherelativeopacityoftheprocessaredenounced.
Formanyinhabitants,ifamoleculeistoxic,thenanyquantityofthat
moleculeauthorizedinfoodresiduesistoomuch.Thatisthemean-
ingofthe“zero”inthenameoftheMartinicancollectivecalledZero
ChlordeconeZeroPoison.Theconsequenceofthenormalizationof
thispostcolonialtimescapebytheFrenchstateistheproductionofan
“other”body,apostcolonialbodywhoseexcessiveexposuretotoxicity
isalsodeemednormal.
Third,beneaththislayerofinjusticecausedbythefailureoftheFrench

stateagencies—failuresthathappenallaroundtheworld,includingin
mainlandFrance,aswasthecaseforasbestos45—thisCLDcontamina-
tionisassociatedwithadeepersenseofinjusticerelatedtotheFrance’s
historyofcolonialismandslavery.Here,thepoliticalhistoryandpolit-
icaleconomyofthiscontaminationareofutmostimportance.Onthe
onehand,theserepeatedfailuresoftheFrenchstatetakeplaceinthe
midstofalonghistoryofmistrustofthestateonthepartofMartinicans
andGuadeloupeans.In1946,thedepartmentalizationlawdefendedby
AiméCésaire,whichtransformedMartiniqueandGuadeloupefrom
“coloniesofFrance”to“overseasdepartmentsofFrance,”waspredicated
uponthepromiseofequalcitizenshipandequalsocialrights.46Yet,
sincethelate1960sadisillusionmenthastakenhold,aspeoplehave
realizedthatthisrepublicanpromisewouldinfactnotbefulfilled.47
TheoverseasterritoriesofFrancerankthelowestinmanysocialand
infrastructurecategories,includingemploymentrates.Manypolitical
partiesthatcallforindependencewerecreatedbasedonthebeliefthat
theislands’inhabitantswouldneverbetreatedequallyaslongasthey
remainednonsovereignterritories.If thedemandforindependence
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has lessenedsincethe late1970s, thedemandfor“trueequality” is
stillverystrong.48Fromthisperspective,CLDisalsoperceivedtobea
signoftheseeverlastinginequalitiesbetweentheoverseasterritoriesof
FranceandmainlandFrance—thatis,theremainsofacolonialbiasin
theFrenchgovernment.In2013,thepresidentofthelocalMartinican
doctors’organization,Dr.JosianePelage,expressedthisviewgiventhe
Frenchgovernment’spoliciesregardingpesticidesusesinMartiniqueand
Guadeloupe:“Betweenthelifeofthebananaplant,andthehumanlife,
thestateclearlychosethebananaplant,expressingitscynicalattitude
towarddemandsforpublichealthfromitsinhabitantsandparticularly
thoseoftheoverseasterritories.Shallwesee,likeothers,theremains
ofthisoldcolonialmindsetwhich,builtontheshamefulassertionof
theinferiorityoftheIndigenousperson,considershisorherlifeasan
insignificantvalue.”49
Ontheotherhand,theCLDpollutionwascreatedbyspecificeco-

nomicactors,thebananaproducers,whomostlybelongtoonespecific
ethnicgroupcalled“Béké,”theWhiteCreoles.Notonlydidthisgroup
usedtoboastaboutanendogamouspolicyinordertopreservethe
“Whiterace,”buttheyalsoidentifiedthemselvesasthedescendantsof
thefirstcolonistsandslaveownersofMartiniqueandGuadeloupe.CLD
bringstotheforearacialoppositionbetweenapartofaWhiteminority
whohavecontaminatedislandsthatareinhabitedbypredominantly
Blackpeopleandreenactoppositionsbetweenmastersandslaves.Asa
result,CLDisalsounderstoodasoneofthemarksofthisslaveryhistory
anditsplantations,asonereminderofthiscrimeagainsthumanityfor
which,tothisday,nojusticehasbeendone.Metaphorically,CLDis
seenasasignofthecontroloftheformermastersoverland,viabanana
plantations,andovertheformerslaves—acontrolwhichcanunilaterally
decidewhatmoleculegoesintoeveryone’sbodyandintotherestofthe
ecosystem.Inshort,fromthisperspective,thistoxictimescapeexceeds
themereconfineofenvironmentalpollution.CLDbecomesinitselfa
colonialmarktoberemovedfromone’sownbody.
FramingCLDasapostcolonialandpostslaveryinjusticehasyielded

variousproteststhatcallforenvironmentaljustice.50Threeinterrelated
themesarefoundintheseprotests.First,theycallforajuridicalout-
cometothesituationwherethepersonsorgroupsresponsibleforthe
contaminationarerecognizedandpunishedfortheircrime.In2006
and2007,localNGOsinMartinique(Assaupamar,EcologieUrbaine)
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andGuadeloupe(SOSenvironnement,UnionRégionaledesConsom-
mateurs,Agriculture-Santé-Société-Environnement,andtheUnion
desProducteursAgricolesdeGuadeloupe)andonemedicaldoctor
(Dr.Denivet)tookpartinjusticeactionstodenouncewillfulpoison-
ingbythestate.Theseorganizationsencounteredmanydifficultiesin
theiraction.Fourteenyearslater,thecaseisstillongoing.Althoughnot
exceptional,thelongdurationofthisjusticeactionisperceivedbythe
claimantstobeastrategytoavoidenactingjusticeforthecitizensof
MartiniqueandGuadeloupe.51
FollowingadecisionbyANSES(thenationalagencyforfood,envi-

ronmental,andoccupationalhealthandsafety)thatdefactoincreased
theacceptablelevelofCLDinmeatproducts,a2017petitionbytwo
agriculturalstudentsgainedtractionwiththesign“Iamchlordeconed,”
mimickingthesign“IamCharlie”thatwaswellpublicizedaftertheJan-
uary2015Paristerroristattacks.Atthattime,amemberoftheregional
healthagency,EricGodard,calledouthisownadministrationregard-
ingitsreluctancetosharecrucialtoxicityinformationwiththegeneral
public.Publicdemonstrationsexplicitlydirectedatthechlordecone
scandalalsotookplaceinApril2018inMartiniqueorganizedbythe
ZeroChlordeconecollective.Thiscollectivebringstogethernumerous
localNGOs,politicalparties,andpersonalities.InMarchandApril2018,
theyorganizedasocialforumformulatingfifty-twodemandstobemet
bythegovernment.Newjusticeactionswereinitiated.InGuadeloupe,
theNGOENVIE-Santélaunchedalegalactionagainstthestateforthe
continuedexposuretoCLD.52Duringthe2018and2019demonstrations
ledbytheZeroChlordeconecollective,workshopswereheldtoencour-
ageactiviststoregisterandfileanofficialcomplaintagainsttheFrench
state.Morethantwothousandjuridicalcomplaintshavebeenfiled
andareawaitingaresponsefromtheadministrativetribunal.Again,in
2019,anewjusticeactionwastakenbytwoNGOs,oneinGuadeloupe
(Vivre)andoneinmainlandFrance(CRAN),callingattentiontothe
moralprejudiceenduredbyinhabitantsofMartiniqueandGuadeloupe
andcallingforthestatetopayreparations.53
Thesepoliticalcritiqueshavealsogainedvisibilitythroughagrowing

numberofartisticcritiques.Besidethenumerousdesignsandpaintings
onthesignsandbannersusedindemonstrationssince2013,including
theuseoffakeChernobyl-likemasks,anumberofwriters(YvesMarie
Seraline,VeroniqueKanor),artists(GeraldMarie-nelly,Jean-François
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Boclé, Fwaiz photographie, StéphanieMelyon-Reinette), painters
(PatriciaDonatien),andsingers(Bobi,IvanRas,Luch’koandSistah
Naya,ManuRosemond,WozanMonza,NegLyrical,andVolkanBer-
haneSélassié)haveproducedpiecesthatreflectstrongviewsonthis
contamination—denouncingagenocide,exposingthesufferingofpeople
whohavebecomeillbecauseofCLD,condemningthecontinuationof
amaster’smentalitytowardBlackpeople—andcarryverydisparaging
wordstowardthegovernment.Mostnotably,in2018,afewactivistsde-
cidedtosubvertthepublicitypanelsalongthesideofthemainhighways
inMartiniqueandinstallinsteadaparticularlypowerfulad.Theimage
portrayedaBlackwomansittingonachairwearingared,white,and
bluetogasymbolizingtheFrenchnation,whileherrightbreasthasbeen
amputatedbecauseofbreastcancer.Sheisreceivinga“blood”transfusion
fromabananaplant,whileholdingabookbyFrantzFanoninherright
arm.Thetitlereads“theComédie-Françaisepresents‘impureblood,’”a
nodtothecontroversialchorusoftheFrenchnationalanthem.Differ-
enttextsaccompanythisad,sarcasticallydepictingthecontamination
situationasthelatest“must-havenovel”oranabsurd“theaterplay.”
Followingtheintensificationofprotestandatthedemandoftheoppo-

sitiontotheMacrongovernment(LaFranceInsoumise),aparliamentary
investigationwasopenedin2019intothechlordeconecontamination,
headedbythedeputiesSergeLetchimyandJustineBenin,fromMar-
tiniqueandGuadeloupe,respectively.Contrarytotheparliamentary
“informationmission”in2004andtheparliamentaryreportin2009,
this“investigation”hasmorepower,includingtosummonanyoneto
comeandtestify,andhasthepossibilitytoinitiateajusticeaction.From
JulytoDecember2019,anumberofdifferentactorsfromcivilsociety,
government,andstateagencies,aswellasresearchers(includingmyself),
werepubliclyheardbythiscommission.Thefinalreportisextremely
damning,publiclyputtingtheresponsibilityforthisdebacleontothe
Frenchstateand,toalesserextent,thebananacompanies.54Duringthese
hearings,thecommissionalsorevealedverydisturbingactionstakenby
authoritiesregardingCLD:CLDwasstillcommercializedillegallyon
theislandsafterthecontroversialdelayedbanin1993;55leftoverpilesof
CLDhadbeenburiedbeneathahighschoolplaygroundinGuadeloupe;
archivesregardingtheauthorizationofthismoleculehadmysteriously
disappeared;officialsfromtheregionalhealthagenciesofMartinique
andGuadeloupewereinformedbyalaboratoryofthepresenceofCLD
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intapwaterasearlyas1991butdecidednottoactandtoldthelaboratory
nottoconductfurthertestingandresearch.56Everywhereyoulook,the
useofCLDcontravenedthelaw,raisingsuspicionofcorruptionand
bribery.Yet,tothisday,notasinglepersonhasbeentriedorindicted.
Thisabsenceofjusticeappearsparticularlydamningwithrespecttothe
juridicalproceedingsofthecaseofCLDintheUnitedStated.Lessthan
threeyearsaftertheproductionofCLDwashaltedinHopewellin1975,
AlliedChemicalsandthecityofHopewellweretakentocourt—the
responsiblepartieshadbeendesignated,fineswerehandedout,andthe
peopleofHopewellcouldmoveonwiththemitigationanddepollution
process.57Morethanforty-sevenyearsaftertheuseofCLDintheFrench
Antilles,nosinglepartyhasbeendesignatedincourt.
SinceOctober2019—followingtherevelationsofthe2019parliamen-

tarycommissioninMartinique—theprotestshavetakenamoreradical
turn.OnNovember24,2019,andJanuary12,2020,twopublicprotests
againstchlordeconewereorganizedinthestreetofParis,bringing
togethermanyMartinicansandGuadeloupeanslivingintheregion,
shoutingtheirangeratthesituation.58Angrydemonstrationswereheld
infrontofthelocalhealthagencyofMartinique(thesameinstitution
thatturnedablindeyetothecontamination).Similarly,everyweekend,
activistsblocktheentrancesofdifferentsupermarkets,someownedby
membersoftheBékésocioethnicgroup,leadingtoviolentclasheswith
thenationalpolice.OnNovember13,2019,sevenMartinicanactivists
werearrestedfortheirblockade.Theirtrialwasmeanttotakeplacein
Fort-de-France(Martinique)onJanuary13,2020.Angerwasheight-
enedinthefaceofsuchadiscriminatoryenactmentofjustice.Onthe
onehand,localbananacompaniesandsomestateofficialshadpolluted
theislands,possiblyformanycenturies,andyet,inforty-threeyears,
notasingleindividualamongthebananaproducersorgovernment
hasbeenarrestedortriedincourt.Ontheotherhand,localactivists
denouncingthewrongfulexposureofthepopulationtoCLDhavebeen
swiftlyarrestedandtakentocourtwithintwomonths.Themorning
ofJanuary13,ahundredorsoactivistsgatheredoutsideofthecourt
insupportoftheircomradeswithsignsthatread“Whoarethereal
criminals?”TheyhadthesupportofMartinicansandGuadeloupeans
inmainlandFrancewho,thedaybefore,hadalsodemonstratedinthe
streetsofParisinsupportoftheseactivistswithsignsreading“slav-
eryandchlordecone:thesamedisdainbythestate.”59Thatmorning



Toxic Timescapes and the Double Fracture of Modernity| 273

inMartinique,localpolicepreventedthemfromenteringthecourt,
andviolentclashesensued.Thepolicefiredflash-balls,causingmany
injuriesamongyoungerandolderactivists.Bleedingmouths,muscle
tears,bruisedarmsandskulls,burningtrashcans,andteargascreated
theimpressionofacombatzoneinFort-de-Franceallthroughoutthe
dayandwellintothenight.Thelawyersrefusedtoproceedinsuch
conditionsandthetrialwaspostponedtoJune.Thus,thetoxictimescape
becamethesceneofabattleforthedignityoftheinhabitantsofMar-
tiniqueandGuadeloupe.
Insum,civil society’sresponsepoints tobothsidesof the toxic

timescape.Inotherwords,thepresenceoftoxicsdidnotstartwiththe
useofchlordeconebutgoesbackmuchfarther.Becauseofthehistory
ofthenumerousfailuresofFrenchstateagenciestocareforthehealth
oftheinhabitantsofMartiniqueandGuadeloupe,andthecontamina-
tion’sembeddednessinslaveryandthecolonialfoundationofFrance,
theCLDcontaminationismorethanthepresenceofatoxicpollutant
intheirecosystemsandbodies.Inadditiontotheslowviolence,tothe
yearsoflifedeprivedofgoodhealth,totheanxietyregardingthepossible
consequencesofknowinglylivingoncontaminatedland,CLD’spresence
intheseislandsalsobecomesthetraceofalong-lastinginjusticethathas
yettobeaddressedandrecognizedbytheauthorities.

Beyond the Toxic Timescape, the Struggle 
for a Decolonial Ecology

Inthisconflict,anoppositionexistsbetweencivilsocietyandthegovern-
mentregardingthedefinitionof,experienceof,andadequateresponse
tothiscontamination.Farfrombeingsolelyaquestionofthescience
ofthetoxictimescape,thisoppositionisinitselfapoliticalconflict—a
conflictthatisboundupwithalongandlegitimatedefianceonthe
partofthepostcolonialcitizensofMartiniqueandGuadeloupetoward
theFrenchstate.Ontheonehand,remainingonthe“environmental”
sideofthedoublefractureofmodernitybyreducingthescopeofthe
contaminationtoaminimumallowstheFrenchstatetoremoveitself
frommostoftheongoingpostcolonialcritique.Ontheotherhand,for
mostofthelocalactivists,ifthiscontaminationisindeedparticularin
itsdurationandhealthimpacts,itisseenfirstandforemostasanother
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exampleofacontinuedcolonialattitudetowardMartinicansandGua-
deloupeans,andtheirislands.Suchoppositionregardingthetoxicity
andcarcinogenicityofthepollutionechoestheworkofGabrielHecht
onnuclearpower.Thesameprocessintheformercolonizer’scountry
wouldbeconsiderednuclear,whereasintheformerlycolonizedcoun-
triesitisdeemedsafe.60However,unlikeinthecaseofasoleagentwho
wouldsingle-handedlydecidetheleveloftoxicity,theveryexistenceof
thisconflictinMartiniqueandGuadeloupehasinturnhadsignificant
consequencesontheperceptionofthistoxictimescapeandtheactions
oftheFrenchstate.Inanycase,threeconsequencesofthisconflictare
worthmentioninghere.
First,iftheclaimbyactiviststhattheCLDcontaminationisacaseof

colonialdiscriminationhasbeenpubliclydismissedbythegovernment,
thisclaimstillhauntstheiractions.Takingacosmopoliticaloutlook
onthechlordeconecontaminationhighlightsthisfact.Firstmanufac-
turedintheUnitedStates,CLDhasbeenusedinmorethantwenty
countriesintheworld,includinginLatinAmerica,Africa,andEurope.
IftheintensityoftheexposureofMartinicansandGuadeloupeansis
particularlyextreme(one-sixthofglobalproductionontwosmalland
denselypopulatedislands),chronicexposuretochlordeconeisnot
specifictoMartiniqueandGuadeloupe.Forinstance,CLDhasbeen
foundinriversandfishinLowerSaxonyinGermany.61Yet,sofar,this
environmentalcontaminationhasnotgivenrisetosimilarattention
elsewhere.Whatisevenmoreabsurdandindicativeofthisdifference
isthefactthattheGermannewspaperWeltpublishedastoryonMar-
tiniqueandGuadeloupeinNovember2018insistingontheverygrave
situationstherewhileremainingcompletelysilentonthefactthatthe
verysamemoleculewaspresentinGermansoil.62Asignificantpartof
theCLDproducedintheUSwassenttoGermany.63Why,then,didthe
CLDcontaminationbecomesuchanimportantpublicissueinFrance?
Besidesthepoliticalrequirementsofaruleoflaw(itismoredifficultto
raisesuchquestionunderpoliticallyunstableregimesinSouthAmerica
orAfrica,wheregovernmentsarepronetoadifferentlevelofviolence
againsttheirowncitizens),Ihypothesizethatitistheveryexistence
of thepoliticalclaimofcolonialdiscrimination, therecognitionof
variouslinkswithFrance’shistoryofcolonialismandslavery,thathas
compelledthegovernmenttotakefarmoreactionthanothercoun-
tries.Thus,thesuccessofactivistsinsustainingthispoliticalconflict,
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andinframingthiscontaminationasachallengethatgoestothevery
heartofthepostcolonialrelationshipbetweenFranceanditsoverseas
territories,haspushedtheFrenchstatetotakesomeactions—although
stillnotenough,accordingtoactivists.
Second,theprominenceofthe(post)colonialdimensionoftheconflict

hasmeantotherkeyaspectsofthistoxictimescapehavebeenrelegated
tothebackground.Inallofthepublicdiscourse,actions,meetings,
demonstrations,andevenartisticcritiques,onecannotbutnoticethe
conspicuousabsenceofagriculturalworkers.Thosewhohaveperhaps
mostintenselyenduredtheconsequencesofthesemoleculesarerarely
heard.Theirabsenceisasignoftheinvisiblizationofthesocialquestion
attheheartoftheCLDcontamination.Inthepasttwoyears,however,
aMartinicanagriculturalworkerscollective,LeCollectifdesOuvri-
ersAgricolesEmpoisonnésparlesPesticides,hasenteredthepublic
debateonCLD,bringingtotheforetheexperiencesanddemandsof
agriculturalworkersonthismatter.64Furthermore, inthisconflict,
thetoxictimescapeisrenderedgenderless.Littleattentionispaidto
thefemalebody’sexperienceofthiscontamination.Themainhealth
issuepublicizedisthatofprostatecancer,amalepathology.Otherthan
theirreproductivefunctions(lengthofgestation),whatplacedowomen
holdintheunderstandingofthissituation?Finally,onbothsidesofthe
conflict,theissueofthewell-beingoftheecosystemhasbeenleftout.
Mostofthepoliticalandjuridicalattentionhasbeendevotedtotheway
thiscontaminationaffectshumans.Nothinghasbeendonewithrespect
totheconsequencesfornonhumans,theland,andtheecosystem.While
localactivistsgoasfarasmakingclaimsofgenocide,65veryfewputforth
theclaimofecocide:thatis,therecognitionthatthiscontaminationwas
alsoanoffenseagainsttheverylandtheyinhabit.
Third,beyondthesoleconflictofdefiningthistoxictimescapeliesan

oppositionregardingthesocietalprojecteachpartyenvisions.Onthe
Frenchgovernment’spart,itsdefinitionofthetoxictimescapereflects
acapitalistandneoliberalperspectiveonthewaypeopleshouldlive
togetherandinhabittheland.Asaresult,atnopointintheirdiscourse
wasthequestionoftheprofitsmadebythebananacompaniesonthe
backofthisdirepollutionmentioned,northepoorstateofsubsistence
farming.Inotherwords,beyondpreservingtheFrenchstate’shonoror
thedesiretosavepublicfunds,theattitudeoftheFrenchgovernment
servesthepurposeofmaintainingacapitalistnorminthesepostcolonial
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societies.Onthepartoftheactivists,definingthiscontaminationasa
postcolonialtoxictimescapeallowsnotonlyforcriticismoftheFrench
state’sactionsbut,moreimportantly,forthepropositionofdifferent
normativeideasofone’sownbodyandofsociety.Aspectsofthisproject
areportrayed,forinstance,inthe2018socialforumbutalsointherec-
ommendationsofthe2019parliamentarycommissiononchlordecone.66
Theseincludebalancingexportagriculturewiththedevelopmentofa
propersubsistence-farmingeconomy,preservingtheenvironmentfrom
furtherdangerouspollution,equalityamongcitizens,andtherightto
justice.
Besidesthecriticismofthestateandthepursuitofenvironmental

justice,manylocalactivistshaveattemptedtoputinplaceconcrete
solutionstopromoteadifferentrelationtotheland.Oneofthemost
remarkableexamplesisthatofaMartinicancollectivecalledChlor-
detox.Mainlyrunbywomen,thiscollectiveputinplaceanexperi-
mentalprotocoltoremoveCLDfromone’sownbody.Firstaperson
testshisorherbloodforCLD.ProvidednofurtherexposuretoCLD
isencountered,thenafterfouryears,mostoftheCLDwouldbeelim-
inated.Asaresult,theyhavesuccessfullypetitionedthegovernment
tohavetheexpensiveCLDtestbepaidfor(currentlyitcosts80to140
euros)whiledevelopingorganicfarmingpracticeswithlocalfarm-
erstoensurenomoreCLDexposureoccurs.InDecember2019,the
FrenchparliamentsidedinfavorofaCLDtestfreeofcharge.Through
theiractionsandsustainedefforts,activistsarecallingforapolitical
andecologicaltransformationinMartiniqueandGuadeloupeinthe
waypeopleinhabittheseislands,aretreatedbytheFrenchstate,and
relatetotheirecosystemsandbody.Interviewingmanyactivistsover
thepastnineyears,Ihavereferredtotheseenvisionedchangesasa
decolonial ecology.
Toconclude,thecaseofthechlordeconecontaminationinMartinique

andGuadeloupeatteststothestruggleof local inhabitantswiththe
Frenchstatetomakevisiblethemultipledimensionsofthispostcolo-
nialtoxictimescape.Beyondtheissuesofenvironmentalimpactsand
mitigation,andthedebateovertheextentoftheassociatedhealthrisks
andreparation,liesastrugglebothtoassertthedignityofthecitizens
ofthesepostcolonialislandsand,beyondthiscontamination,tolaythe
groundforalivableworld.
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INTRODUCTION

IN ITSexistentiality,toxicityisalwaysintricatelylinkedtothefuture,
eithermateriallyorintellectually.Long-termtemporalities,asembodied
throughthehalf-livesofnuclearparticlesofseveralhundredandthou-
sandyearsorinheritedgeneticchangescausedbyendocrine-disrupting
chemicals,requirethatweconsistentlylookaheadtoconsiderfuture
governanceframeworksandhumanbehavioralpatterns.Moreover,as
weareincreasinglyconfrontedwiththetoxiclegaciesoftimespast,the
pastitselfispresentinourtoday,aswellasinourtomorrow.
Futurescenarios,orratherscenariosofthefuture,havehencebe-

comeanimportantfeatureinpopularculture,philosophicaltreatise,
andenvironmentalplanning.Theimaginaryofatoxicfuturehasled
scientistsandgovernmentsaliketoemploynewtechnologiesandgov-
ernmentstructuresthataccountforafuturethatisdifferentfromtoday.
Examplesrangefromphilosophicalandlinguisticprojectsseekingto
determinehowtocommunicatewiththefuturegenerationswhowill
inherittoday’snuclearwaste,toseedbanksinNorwaymeanttoconserve
species’variety,ortogeneticbreedingtoallowcertainspeciestosurvive
inadifferent,moretoxicfuture.1
Forscholarsthismeansthatpast,present,andfuturemaynolonger

beconceptualizedasseparateentities.Rather,theincreasingcontami-
nationofourplanet—alongsideothernaturalorculturalphenomena,
includingclimatechangeandmemorializationcultures—illustrates
howtimes“absent”coalescewiththose“present,”2aswellas those
“notyetpresent.”
Thislastsectioninthebookrevisitstheconceptoftoxic timescapeswith

anemphasisontimeandfuturity.Correspondingtothefirstsectionofthis
bookonconceptualizingthelongterm,thethreeauthorshereextrapolate
themyriadmeaningsandvisionsofthetoxicandnontoxicenvironments
wehumanspredictintothefuture.Morespecifically,authorsscrutinize
toxicity’sfuturityasexemplifiedin(a)thecoalescenceoftimespastwith
thosepresentandfuture,(b)questionsofintergenerationaljusticeand
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toxicinheritance,and(c)makingspecies“toxic-proof”tosurviveona
permanentlypollutedplanet.
JasonR.Parrystartsoffthissectionwithhischapter“TheToxic

WaterClock:OntheSaltonSeaandCampCentury,”illustratingthe
toxictemporalitiesofclimatechange.TheSaltonSeaisanartificial
bodyofwatercreatedinCaliforniain1905whenacanalholdingback
theColoradoRiverfailedandfloodedavastareaofsaltflatsknownas
theSaltonSink.CampCenturyformedpartofaplanbytheUSmilitary
duringtheColdWartostorenuclearweaponsunderthesurfaceof
theGreenlandicecaps.Bothplacesaretodayunderpressurethrough
climatictemperaturechanges.Aswaterevaporatesormelts,toxicleg-
aciesformerlykeptwithinrematerializeandposefuturechallenges,
illustratingthattoxicityfromtimespastcannotbecontainedintoan
unforeseeablefuture.
MichaelPetersonaddressestheconceptoftoxictimescapesthrough

areadingofAmericannuclearwastepolicies in the twentiethand
twenty-firstcenturiesandtheworksofphilosophersGramsciandDer-
rida.Hischapter“DecisionandRadioactivePrinciplesfortheFuture:
ThinkingtheInheritanceofNuclearWasteRepositorieswithGramsci
andDerrida”discussesconceptsofresponsibilitymadeoperativein
thegovernanceofnuclearwastestorageandmanagement.Peterson
illustratesthe(im)possibilitiesofarrangingthedangersandhopesthat
arebothpresentinthegovernanceofradioactivewastematerialthat
istoxicfortensofthousandsofyears.Thedangersarethatthewaste’s
containmentorisolationmightfailorthattheburdenofcaringforthis
wastemightfallunjustlyanddisproportionallyongroupsorentiregen-
erations.Thehopesarethatpresentgenerationscouldjustifiablyclaim
tohavedonerightbythefutureorthatfuturegenerationscouldrelate
tothepresentthrougharelationcalledethicsorjusticeorresponsibility.
But,asPetersonargues,justaspast,present,andfuturecoalesce,these
hopesanddangersalsoexisttogether,cocontaminantvisionsofthe
futurewhosedistancefromusnotonlyfailstodiffusethestakesofour
decisionsbutattenuatesthem.Foritmustbedecidedtodaywhatshall
bedonewithalready-existingnuclearwaste,andthisdecisioncannot
helpbutimpactourcollectivefutures.
Anna-KatharinaLaboissièreclosesthissectionontoxictimescapes

andfuturitywithachapteronspeculativeconservationandassisted
evolution. In “Speculative Conservation and Assisted Evolution:
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InterventionsinExtinctionTimescapes,”shediscusseshowscientists
areattemptingtopreparespecies,suchascorals,forachangingenvi-
ronmentthatwillbemoretoxictothem.Laboissièreremindsushow
today’senvironmentaltoxicityimpactsnotonlythepresentbodiesof
endangeredspeciesandtheecosystemstheycompose;itisapowerful
destroyerofthetemporalitiesthesebodiesareabletoproduceandweave
together,thetime-scapingworkthatspeciesarealwaysengagedinasthey
evolve,change,andinteractwithpastandfuturekin.Thecorals,which
areattheheartofherchapterandwhicharesingledoutforselective
breeding,aresituatedinatoxictimescapethatisspecificallyoneof
impossibleevolution;notonlydoesitundotheimmediatelifetimesof
individualbodies,italsostuntsoneparticularpathwayforaspeciesto
inhabitthefuture—bychanging,adapting,andultimatelybecoming
somethingotherthanwhatitwas.Conservationbiology,especiallyat
itsmostspeculative,isalsoanattemptatbringingdisparatespeedsback
togetherinanattempttoremakedynamicassemblages,andassuchisan
interventionintheveryabilityofendangeredspeciestogooninhabiting
andshapingfuturetimescapes.

Notes
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	2.	 Achim	Landwehr,	Die anwesende Abwesenheit der Vergangenheit: Essay zur 
Geschichtstheorie	(Frankfurt	am	Main:	S.	Fischer,	2016),	286–	89.
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CHAPTER 11

The Toxic Water Clock
On the Salton Sea and Camp Century
Jason R. Parry

Thischapterdrawsontwosites,oneinCaliforniaandoneinGreen-
land,thatillustratethetoxictemporalitiesofclimatechange.One,the
SaltonSea,isanartificialbodyofwaterinadvertentlycreatedinsouthern
Californiain1905whenacanalholdingbacktheColoradoRiverfailed,
floodingavastareaofsaltflatsknownastheSaltonSink.Theother,
CampCentury,formedpartofaplandevisedbytheAmericanmilitary
duringtheearlyColdWartostorenuclearweaponsunderthesurface
oftheGreenlandicecap.Together,thesesitesoutlineanothertempo-
ralityoperatingwithinandalongsidethatofglobalclimatechange:the
nonlineartimeoftoxicity.
Inbothoftheselocations,waterhasacquiredtheparadoxicalroleof

irregulartimekeepingdevice.Therateofevaporationormeltingatthese
twositesnotonlyatteststotheaccelerationofglobalenvironmental
changes(andindexesourfailuretomitigateglobalcarbonemissions)
butalsoheraldsthegradualresurfacingoftoxiclegacies.Inthesetwo
sites,theirregularbehaviorofwaterhasbecomeafocusofpolitical
contestationduetothehistoricaluseoftheSaltonSeaandGreenland
icecapasrepositoriesfortoxicwaste,therebylinkingtheunpredictable
ratesofevaporationandmelttothetemporalitiesofhumangovernance.
Toinvestigatethespecificwaysinwhichwaterservesasatemporal

markerinthesetwolocations,Ihavefounditusefultoconsiderthehis-
toricaluseofwaterasatimekeepingdevice.InancientAthens,thewater
clockoccupiedacentralplaceinthecity’sjudicialsystem.Thewater
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clock—orklepsydra,meaning“waterthief”—wastypicallyaclayvessel
withaholeinthebottom.AsAristotleexplainedinhisAthenian Constitu-
tion,whenalitigantbeganspeakingduringatrial,astopperwasremoved
fromtheholeinthevessel.Thespeechwasallowedtoproceedaslong
aswaterpouredoutofthehole.Byexaminingtheangleofthewater’s
flow,anattentiveoratorcouldgaugehisremainingtime.1Occasionally,
thewaterclockevenintrudedontheorator’srhetoric,aswhenIsocrates
complainedintheAntidosisthatthedrippingwaterclockdidnotafford
himadequatetimetoenumerateallthemisdeedsofhisaccusers.2

Thewaterclockwasusedinotherspheresaswell.Itwasparticularly
usefulformeasuringtimeduringthenightoroncloudydays,when
sundialswereineffective.Butdespitethissingularadvantage,thewater
clockalsohaditsownlimitations.Whenthetemperaturewaslow,the
waterusedtotelltimecouldfreezewithinthemainvesselorbecome
moreviscous,affectingitsrateofflow.Whenthetemperaturewashigh,
thewatercouldevaporatequickly.3Inthesecases,thebehaviorofwater
exceededthatofitsprogrammedfunction.Circumstancesoutsideof
humancontrolinterferedwiththemechanismbymeansofwhichspecific
humanactivitieswereregulated.
Today,however,humanbeingscannotsoeasilyexcusethemselves

fromtheproteanbehaviorofwater.IntheAnthropocene,theproposed
geologicalepochdefinedbyhumanactivity,freezingandevaporation
arenolongersimplynaturalprocessesagainstwhichhumanactionun-
foldsbutareoftensymptomatic,howeverindirectlyorinfinitesimally,
ofanthropogenicchangestotheenvironment.Droughtandrisingsea
levelsarefrequentlymentionedintheliteratureonclimatechange;and,
indeed,theyarebothindicativeofthecomplexrelationshipbetween
thebehaviorofhumansandthebehaviorofwater.4Thechangingstate
ofwater,fromsolidtoliquidorliquidtovapor,maybelinkedtosuch
variedhumanphenomenaasmigration,conflict,andsocietalcollapse,
butthediffuseanddistributednatureoftheseinteractionscomplicates
ourassessmentoftheircausalrelationship:afterall, it isdifficultto
traceasdirectalinefromcarbonemissionstonaturaldisastersasfrom
asmokingguntoabulletwound.
Moreover,asSimoneMüllerandDavidStradlinghaveargued,the

opacityandfluidityofwaterhavehistoricallymadeitanattractivewaste
disposalsite.5Inthissense,thegrowingunpredictabilityofwater’sbe-
haviorinresponsetoanthropogenicenvironmentalchangeismade
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morehazardousbyaccumulatedanthropogenicchangestowater’scom-
position.Asthesubstanceofwaterchangesfromonestatetoanother,
theincreasinglytoxicmakeupofwateralsobecomesmoredifficultto
manage.Water’sformandcontentthusattesttodistinctbutoverlapping
crises:oneduetoabuildupofatmosphericcarbondioxide,theother
resultingfromahistoryofaqueousdumping.
Whilewearealreadyfeelingtheeffectsofclimatechange,ourattention

remainslargelyanchoredinacatastrophicfuturesituatedsomewhere
beyondavague“tippingpoint”characterizedbyarapidcascadeof
vastenvironmentalchanges.6Infact,thenonlinearbehaviorofwater
overtimeisakeysourceofuncertaintyaboutthedegreeandrapidity
offutureclimatechange.Althoughweareenjoyinga“goldenerafor
satelliteglaciology,”itremainsanopenquestion,forexample,exactly
howfasttheGreenlandorAntarcticicesheetswillmelt.7Inasense,
despiteouradvancedtechnology,itseemswehavenotfullyovercome
theproblemsthatplaguedtheusersofearlywaterclocks.8Water’sbe-
havior,evennow,interfereswithourabilitytodetermineexactlyhow
muchtimewehaveleft.
Beyonddroughtandsealevelrise,however,thereisanothereffectof

water’sphasechangesthathasreceivedlessattention.Inthetwocases
Iwillfocusonhere,theSaltonSeaandCampCentury,watercurrently
functionsasabarrierpreventingthereleaseoftoxicmaterials.Inthese
places,theslow-motiondramaofmeltingiceandevaporatingwateris
accompaniedbyasecondnarrative:atoxic timescapeofwasteproduced
andaccumulated,sunktotheseabedorencased in ice, ignoredor
forgotten,andnow,decadeslater,threateningtoresurface.Somewhat
liketheso-calledzombievirusesreportedlyemergingfromtheArctic’s
thawingpermafrost,thesetoxinsarerelicsfromthepastintrudingupon
thefuture.9
Theselandscapesofferaslightlymodifiedversionofwhattheliterary

criticRobNixoncalls“slowviolence”—atermheusestodescribethose
processesofenvironmentaldegradationthatremainlargelyinvisible
evenastheyaffectlargenumbersofpeople.Nixonemploysthiscon-
cepttodescribetheconsequencesofnucleartestinginthePacificand
herbicidalwarfarecampaignsinSoutheastAsia,amongotherformsof
slow-motionharmthatmanifestovertime.10Asyet,theSaltonSeaand
CampCenturyaremostlyspectersofslowviolence:placeswhosetoxic
percolationsremainlargelyconfinedtoapossible—butincreasingly
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plausible—future.Focusingontheseparticularcasesthusshowcasesthe
specificproblemposedbywaterinitsappearanceasavariablemeasure
oftimewithinatoxictimescape.11
Todescribethisphenomenonofatoxicpastrevealingitselfatanun-

certainpointinthefutureduetotheunpredictablebehaviorofwater,I
cointheexpression“thetoxicwaterclock.”Whiletraditionalwaterclocks
promotedasenseoftimerootedinthenaturalbehaviorofwater,the
toxicwaterclockdescribesasenseoftimederivedfromthebehaviorof
waterasitrespondstoanthropogenicclimatechangeandpresagesthe
releaseofaccumulatedanthropogenicpollutants.Indeed,thetoxicwater
clocknotonlycountsdowntoanaccelerationofslowviolencebutalso
measureshumanity’sinabilitytoactinthefaceofimminentdisaster.

The Salton Sea; or, The Politics of Evaporation

Atthebeginningofthe1957sci-fifilmThe Monster That Challenged the 
World,anearthquakeopensafissureatthebottomofCalifornia’sSalton
Sea.Nearbyatomictestscarriedoutbyamilitaryresearchfacilityhave
leakedradioactivewasteintothesea,andaftertheearthquake,thera-
dioactivewaterflowsintoalargeundergroundcavernexposedbythe
fissure.Theradioactivewatertriggersthehatchingofeggssequestered
inthecavernbelongingtoanancientspeciesofgiantpredatorymollusk.
Soon,thegiantmollusksriseupintothelakeandproceedtoattackthe
localpopulation,movingundetectedthroughthestate’sirrigationcanals.
Despitetheabsurdityofthepremise,thefilmisinfactsomewhatpro-

phetic.MilitaryfacilitiesdidexistattheSaltonSeafrom1942to1987.The
seawasevenusedasasitefortestrunsmeanttopracticedroppingthe
atomicbombsonHiroshimaandNagasaki.12Today,indeed,thetoxinsthat
werepouredintotheSaltonSeaoverdecades—includingpossiblemilitary
wasteaswellasindustrialandagriculturalpollutants—arethreateningto
resurfaceandmenacetheinhabitantsofsouthernCalifornia.Ratherthan
giantmollusks,however,thisthreatcomesintheformofbillowingdust
cloudslacedwithpesticides,selenium,arsenic,andotherchemicals.As
thesearecedes,theexposedareas—calledplayas—aredriedbythedesert
sunandwhippedupbythewind.Thesaltysoilandthechemicalscon-
tainedthereinarethustransformedintoairbornemassesofdustcapable
oftravelingasfarasArizona,overonehundredmiles.13
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Thedustcloudsarefuzzyphenomena,heterogeneousandvariable:
anindefiniteandshiftingaccumulationofparticulatemattercomposed
primarilyofparticlestenmicronsacross.Particlesofthissizeareeasily
inhaledbyhumans,andthedustcloudsareamajorsourceofasthma
inImperialCounty,wheretheSaltonSeaislocated.14Thedustclouds
couldbecalled“hyperobjects,”inTimMorton’ssenseoftheterm:vis-
cousanddistributedentitiessimultaneouslysuspendedintheairand
intheinflamedbronchialtubesofthelocalpopulation,anddeposited
downwindoverfieldsandagriculturallandsthatarebeingslowlypoi-
sonedbythedust’schemicalcontent.15Thesedustcloudsareamixture
ofatmosphericgasesandcoarse,grainysolidsthatflowthroughtheair
onwindsoriginatinginlargeeddiesoverthewesterncoastofCanada.16
Eachcloud’sbodyisdefinedbyavagueouterlimit—agradualthinning
outandreductioninconcentrationthatmarkstheunstableedgeofthe
cloud’scapacitytoaffectandbeaffected.Itsextension,inotherwords,is
aproductofcross-continentalforcescontinuouslymodulatedovertime.
Dueinparttothesedustclouds,theairqualityinImperialCountyis

amongtheworstintheUnitedStates.17Theyoungestresidentsarethe
worstaffected,withelementaryschoolteachersfindingitnecessaryto
stockpilemedicalinhalers.Thesemedicalproblemsarecompounded
bywidespreadpoverty,unemployment,andabsencesofpublicservices.
Inthecounty,whichisover80percentHispanic,nearly40percentof
childrensufferfromfoodinsecurity—atragicironygiventheeconomic
dominanceandhighproductivityofthearea’sfarms.18

ThecurrentsocioeconomicsituationinImperialCountyisthecul-
minationofdecadesofdecline.Afterthebreachformedbyfloodwaters
flowingfromtheColoradoRiverintotheSaltonSinkwasfinallyclosedin
1907—withthreethousandrailwaycars’worthofrocksandgravelfilling
thegap—thenewlyformedbodyofwaterwashometoaburgeoning
salt-miningindustryinadditiontomilitaryfacilities.Inthe1950s,resorts
andrealestatedevelopmentsblossomedalongtheanthropogenicsea’s
shores,withcelebritysightingsandnationallytelevisedwater-sporting
eventsdrawingnewresidentsalongsidecrowdsoftourists.19
AlthoughwaterevaporatedoutoftheSaltonSeaingreatquantities

eachyear,irrigationrunofffromnearbyfarmskeptthewaterlevelstable.
Butthisprocessgraduallyincreasedthewater’ssalinity,aswellasthe
concentrationsofothertoxins.Overtimethecombinationofextreme
heatandfertilizerresidueproducedlargealgaeblooms,whichreduced
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theoxygencontentoftheSaltonSeaandledtolargedie-offsoffish.
Meanwhile,accumulatedbiotoxinsinthefoodchainhavecausedthe
deathsoftensofthousandsofbirds.AsthesandsoftheSaltonSea’s
beachesbegantodisappearundertherottingcarcassesoflocalwildlife,
thoseresidentswhocouldaffordtorelocatemovedawayfromthearea.
Tourismdwindled,and,today,theresortsaremostlyabandoned.20For
theremainingpopulation,economicopportunitiesaregenerallylimited
tolow-payingservice-sectorjobsandseasonalagriculturalwork.21
Inadditiontothetoxicdustclouds,presscoverageoftheSaltonSea

istypicallydedicatedtotheregularirruptionsofhydrogensulfidegas
frombeneathitssurface.Theseventings,causedbydecayingorganic
mattertrappedunderwater,produceanoxiousodorofrottingeggsthat
occasionallyspreadsacrosssouthernCalifornia,evenaffectingmajor
metropolitanareasalongtheEastCoast.22Yet,thedustcloudsandfoul
odorscurrentlyplaguingImperialCountyresidentsconstituteonlya
fractionofthepotentialenvironmentaldisasterthatpromisestounfold
shouldtheentireseadisappear.Improvementsinthewaterefficiency
ofagriculturalirrigationsystemshavelessenedtheamountofrunoff
enteringintothesea.Furthermore,awater-transferdealsignedin2003
betweentheImperialIrrigationDistrictandtheSanDiegoWaterAu-
thoritysetatimetableforthediversionofallwaterenteringtheSalton
SeathroughtheColoradoRivertothewater-starvedcitiesofSanDiego
andLosAngelesbytheendof2017.23
Arecentreportestimatedthatduetothisdecreaseinwaterflowing

intothesea,onehundredtonsofdustcouldbeliftedoffofthefreshly
exposedseabedeveryday.Tomitigatethislossofwater,thestateofCal-
iforniahasdrawnupplansfora$383millionrestorationoftheSalton
Seadesignedtopreventthefinalthirtythousandacresofwaterfrom
dryingup.24Specifically,theplansaimtolimittheemissionofdustfrom
theexposedseabedbyperiodicallyfloodingtheplayasandplanting
vegetationtoincreasesoilmoisture.Near-surfacegroundwaterwillbe
tappedtobuildpondsandwetlandsatthenorthernandsoutherntips
oftheseathatwillsupportfishandavianwildlife.25

Formanylocalcitizensandenvironmentalists,however,theproposed
plansareutterlyinadequate.Notonlyisthereconcernoverwhether
theplanswillactuallybefunded,buttheplanscondemncommunities
alongtheeasternandwesternshoresofthelaketoapermanentlyre-
cededshoreline.ThereasoninginherenttotheSaltonSeaManagement
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Program,astheCaliforniagovernment’splansareofficiallycalled,ex-
emplifiestheviolentdimensionofregionalplanning.Althoughthestaid
officesoftheDepartmentofWaterResourcesandtheCaliforniaNatural
ResourcesAgencymostlikelydonotresembleourmentalimageofa
crimeden,theplansneverthelessembodyalogicofdisplacementwhere
theburdensofenvironmentaldegradationaredisproportionatelycar-
riedbythepoor.Thedrawingboard,inthiscase,operatesasaweapon
ofquietstructuralviolence.Indeed,whilemoreambitiousandcostly
plansfortheSaltonSea,involvingtheconstructionofaperimeterlake
andgeothermalplants,wererejected,formerCaliforniagovernorJerry
Brownsimultaneouslysought$16billiontoconstructasystemoftunnels
tocarrywaterfromtheSanJoaquinRiverDeltatorestoretheKlamath
RiverecosysteminNorthernCalifornia.26

Inresponsetoaquestionaboutthedisparityofresourcesmadeavail-
ableforwatermanagementpracticesintheSaltonSeaandelsewhere
inCalifornia,oneNGOdirectorsaidsimply,“It’salongwayfromthe
SaltonSeatoSacramento”—thatis,thepoliticalcapitalofCalifornia.27
However,thegeographicaldistanceoftheSaltonSeafromtheseatof
statepoweralsohasatemporaldimension.Inthefracturedgeography
ofCalifornia’sfutures,theimminentdisasteroftheSaltonSeaisthe
necessarycorollarytothecontinueddevelopmentofthestate’swater-
hungrycoastalcities.TheSaltonSeamustbesacrificed,sothethinking
goes,sothatotherpartsofthestatemightthrive.
ButevenasCaliforniastateofficialsscrambletogatherfundingfor

anadmittedlyinsufficientplanforseedingthenorthernandsouthern
shoresoftheseawithpondsandwetlands,arecentstudybythePacific
Institutehasestimatedthatthecostsofthesea’scontinualevaporation
couldreachmorethan$29billion.28Inbalkingatthebilltorestorethe
SaltonSeanow,stateofficialsareunwittinglyconstructingamorecostly
futurescenario.Inasense,thereluctanceofofficialstofinanciallysup-
portanymitigationmeasuresisanexampleofwhatBenjaminBratton
hascalledthe“capitalistpricingproblem.”Thisproblememergesfrom
atendencyinpricingsignalstomisrepresentthetruecostsofeconomic
decisionsbyomittingtheindirectcostsoftenreferredtoas“externali-
ties.”29Amongtheexternalitiesthatthefreemarketfailstoincludeinits
calculationsaretheservicesprovidedbywell-functioningecosystems.
InthecaseoftheSaltonSea,afailuretofullyappreciatetheroleof
seawaterindustmitigationhasresultedintheneedtore-createthat
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serviceartificially.Ofcourse,thestatusoftheSaltonSeaasanaccidental
landscapecomplicatesanyneatdivisionbetweenecosystemservicesand
geoengineering.Restoringthelake,inthissense,isnotsomuchabout
rewildingasre-terraforming—restoringananthropogenicenvironment
toastatemoreconducivetothehumanswhoinadvertentlycreatedit.
EchoingtheclaimsmadebyAnna-KatharinaLaboissièreinthisvolume,
theconservationoftheSaltonSeaanditsbiodiversityhastakenonthe
guiseofathoroughlyspeculativepractice.

Project Iceworm; or, The Politics of Melt

Whilewater’sunpredictabilityledtothecreationoftheSaltonSea(as
thefloodwatersbreachedthehuman-madechannel),italsoconfounded
theplansoftheAmericanmilitarytobuildabaseunderGreenland’sice
sheet.Despiteitsapparentstabilityandsolidity,theGreenlandicesheetis
aslowlyflowing,visco-elasticmass.Fromthecenteroftheicecap,gravity
pullsicedowntowardtheisland’srims,wherepiecesoccasionallythen
breakofftoformicebergs.30Thespeedatwhichthedeceptivelysturdy
materialspreadsanddeformswasdiscoveredfirsthandbyAmerican
servicemencarvingouttunnelsatCampCenturyintheearly1960s.
Dubbedthe“citybeneaththeice,”CampCenturywasbutonepartofa
largersecretColdWarplancalledProjectIceworm.
ProjectIcewormwaspartiallybornofaconvictionheldbymanyin

theAmericanmilitaryduringtheColdWarthatadirectconfrontation
withtheSovietUnion,wereittohappenatall,wouldtakeplaceinthe
Arctic.Greenland,inparticular,wasseenasapotentialbattleground
duetoitsstrategiclocationbetweenEuropeandNorthAmerica,and
AmericanmilitarybasesthereformedanessentialcomponentofNA-
TO’soffensiveanddefensivecapacities.TheAmericanmilitarypresence
inGreenlandwaspredicatedonanagreementsignedbySecretaryof
StateCordellHullandHenrikdeKauffman,theDanishministerin
Washington,aftertheGermanoccupationofDenmarkin1940.In1951,
the“AgreementRelatingtotheDefenseofGreenland”wasupdatedand
provisionswereintroducedforthecreationofthreeso-calleddefense
areasthatwouldremainunderAmericancontrol.Themostimportant
oftheseareaswasThuleAirBase,locatedonthenorthwesternpartof
theisland,about950milessouthoftheNorthPole.31
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SoonafterThulewasestablishedin1951,Americanofficialsbegandis-
cussingtheviabilityofstoringnuclearweaponsinGreenland.Whilethe
Danishgovernmentwasneverofficiallyasked,declassifieddocuments
revealthatseveralDanishofficialswereprivatelyapproachedaboutthe
issue.32While,officially,theDanishgovernment’sstancewastoforbid
nuclearweaponsonitsterritoryduringpeacetime,andmanyDanish
citizensexpressedconcernthatGreenlandcouldbetargetedifsuch
weaponswerestoredthere,theresultsoftheseprivateconversations
encouragedtheAmericanmilitarytobeginquietlymovingnuclear
weaponstotheislandperiodicallybetween1958and1965.33Apparently
oneoftheargumentsmadebytheAmericanmilitaryduringthesetalks
wasthat, intheeventGreenlandwasactuallytargetedbytheSoviet
Union,mostofthesubsequentradioactivefalloutwouldactuallybe
blownbackovertheUSSR.34ThenativeGreenlanderswerecompletely
absentfromtheseconsiderations,withonevillageevenbeingrelocated
entirelytomakeroomforThule’sexpansion.35
Whilethestorageofnuclearweaponswasjustifiedonthebasisof

falloutpatternsfromaSovietstrike,thishypotheticalscenariofailed
totakeintoaccountthepossibilityofaccidentalfalloutfromoneofthe
AmericanweaponsstoredinGreenland.In1968,thispossibilitybecame
arealitywhenaB-52bombercarryingfournuclearbombscrashednear
Thuleafteritsheatingsystemcaughtonfire.Thefourbombsbroke
apartonimpact,scatteringradioactivematerialacrosstheiceandinto
theair.Americanservicemen,Danishworkers,andlocalInuitvillagers
allassistedwiththecleanupbutmanywerenotprovidedwithadequate
protectiveequipment.36
Soonafterthecleanupeffortwascompleted,166workersfiledalaw-

suitcomplainingaboutmysteriousillnesses.Inresponse,theDanish
governmentgave$9,000eachto1,500DanishandGreenlandicworkers
andresidentsinThule’svicinity.Indeed,despitethislawsuit,thepres-
enceofnuclearbombsatthecrashsitewasnotpubliclyrevealeduntil
1995whenseveralAmericanveteransandtheirfamiliessuedtheUS
DepartmentofVeteransAffairsforadditionalbenefitstocoverillnesses
fromradiationexposure.Oneoftheplaintiffs,GregoryMaas,hadbeen
involvedwiththecleanupoftheThulecrashsite.In2000,documents
obtainedbyaDanishnewspaperrevealedthatoneofthebombsfrom
thecrashnearThulewasneverrecovered.Accordingly,somewhere
betweenseventeenouncesandthreepoundsofplutoniumhadbeen
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lefttopercolatethroughtheseaandicefordecades.Thisinformation
gavecredibilitytoscatteredreportsfromInuithuntersofanimalswith
defectsandmutationsresemblingthosecausedbyradiationpoisoning.37
Yet,thenuclearbombsbasedonplanesaroundThuleAirBaserep-

resentedonlypartof theAmericannuclearprograminGreenland.
AlarmedbyreportsofrapidadvancesinSovietmissiletechnology,the
Americanmilitarybegantosearchformethodsofnucleardeployment
thatwouldnotsufferfromthevulnerabilitiesoflong-rangemissilesand
bomberstopreemptiveSovietattack.38ProjectIcewormwasoneofthe
mostambitiousoftheproposedremediestothisdeficiency.Whileonlya
fractionoftheprogramwasactuallyrealized,itstoxiclegacynevertheless
stillthreatensGreenland’sfuture.
TheoriginalplanforProjectIcewormcalledforthousandsofmiles

oftunnels,drilledthroughGreenland’sicecaptwenty-eightfeetbeneath
thesurface.Sixhundrednuclearmissilesweretobecontinuouslyrolled
ontraintracksthroughtheicetunnels,creatingasetofmovingtargets
thatwouldbedifficulttoneutralizeinapreemptivestrike.Thetunnels
weretobespacedfourmilesapartfromoneanotherand,together,
wouldhavecoveredanarearoughlythesizeofthestateofAlabama.39
ThesupportforimplementingProjectIcewormwasbasedinparton

thefeasibilitystudiesconductedduringtheconstructionofasprawling
secretbasecalledCampCentury.ThecampwassomethingofaProject
Iceworminminiature—aprototype—consistingoftwenty-sixlinked
tunnels,livingquartersfor225people,laboratories,amobilenuclear
reactor,andarailwaysystemakintotheoneplannedtotransportmissiles
undertheiceinProjectIceworm.40Amajorflawintheproposedplan
forProjectIcewormwaseventuallyrevealedatCampCentury,however,
whenthewallsandceilingsoftheicetunnelsbegantodeform,reduc-
ingwalkwaystocrawlspaces—apreludetotheunpredictablemeltthat
wouldcharacterizethebase’sfuture.41CampCenturywasabandoned
in1966afterafinalexperimentwascarriedout:thedrillingofthefirst
icecoreusedtostudypastclimates.42ProjectIcewormwastoremaina
speculativedesignplan,onlypartiallyrealizedbyCampCentury.But
thefuturethatProjectIcewormpromised,ofanucleardeterrentcarved
intotheice,wouldbefoiledbyice’sresistancetohumancontrol.The
futureofpolarmilitarydominanceenvisionedbytheplannersofProj-
ectIcewormwouldgivewaytoatoxictimescapethatwouldproduce
intergenerationalburdens.
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UponCampCentury’sabandonment,itwasassumedthataccumu-
latingsnowfallwouldburythebasefortheforeseeablefuture.Recent
studiesofGreenland’sicesheet,however,estimatethatmeltingcould
begintoreleaseradioactivematerialandothertoxicwastestoredat
CampCenturyby2190.EstimatesplacethetotalwastecontentatCamp
Centuryat200,000litersofdieselfuel,24millionlitersofwastewater,
a“nontrivialamountofradiologicalwaste,and,perhapsmostdanger-
ously,persistentorganicpollutantsincludingpolychlorinatedbiphenyl
frompaintsandinsulatingfluids.”43Whilethemeltingicewilleventually
exposetheburiedwasteatthesurface,themoreimmediateproblemis
theverticalpercolationofmeltwaterthroughtheicecap,whichwill,in
severaldecades,“remobilize”thewaste,dispersingitrapidlythrough
theice.44
WhilethepermissionforProjectIcewormwassecuredbyappealing

topossiblefutureradioactivefalloutpatternsthatwouldharmtheSo-
vietUnion,itisthetoxiclegacyofProjectIcewormitselfthatposesreal
dangertothehealthandsafetyofGreenland.In2017,theDanishstate
earmarked$23milliontocleanupwastefromotherAmericanmilitary
bases,andhasimpliedthatanymoneyleftoverfromthisamountwould
alsogotowardcleaningupCampCentury.45Butanycleanupeffortis
boundtoconfronttheelastictimelineofglacialmelt,whichistiedto
planetaryemissionspatterns,andtothecomplexmovementsofmelt-
waterpercolation,whichwilltransportthewastefromCampCentury
throughunpredictableroutes.
ThedebateoverresponsibilityforthecleanupatCampCenturywill

setaprecedentfordeterminingthedegreetowhichtheUnitedStateswill
beheldaccountableformitigatingtheenvironmentaldamagecausedby
whatthehistorianChalmersJohnsonhascalledthe“empireofbases”—
thesprawlingandexpensivewebofAmericanmilitaryinstallations
worldwide.46MembersoftheUSCongresshavealreadybeguntocon-
siderthepotentialcostsofcleaningupformerUSmilitarysites,among
themCampCentury.WhiletheAmericangovernmentdidagreetopay
$100milliontoCanadainthe1990stocleanupfourdecommissioned
radarsites,thisamountedtoonlyafractionofthetotalcost.Indeed,
duetothesheerscopeoftheAmericangovernment’spotentialmonetary
liabilityforcleaningthesesites,itisunlikelytowanttosetaprecedent
bytakingresponsibilityforCampCentury.47However,suchaposition,
asthepoliticalscientistJeffColgannotes,hasthepotentialto“rupture
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theinternationalrelationshipthatallowssuchbasestooperate.”48The
decisiontofundcleanupatCampCenturywillthusalmostcertainly
bemadeaccordingtoacalculusweighingthecostofclearingthewaste
againstthebenefitsofacontinuedmilitaryalliance.However,giventhe
overwhelminglynear-termfocusofcurrentAmericanpolitics,andthe
reluctanceoftheAmericanmilitarytotakeresponsibilityforitstoxic
legacieselsewhere,itseemsquitelikelythispossibletoxictimescape
willeventuallycometopass.49AsMichaelPetersonindicates inhis
contributiontothisvolume,toxictimescapessuchasthoseproducedby
nuclearwastethusraisefundamentalquestionsabouttherelationship
betweenpoliticaldecision-makingandthefuture,includingthechallenge
posedbyfuturegenerationstoconceptionsofdemocracythatelidethe
preferencesofthoseyettocome.

Revisiting the Hydraulic State

AccordingtothehistorianKarlWittfogel,thebureaucraticoriginsof
modernstateslieinthepoliticalcentralizationrequiredtoorganizeand
managetheconstructionoflarge-scaleirrigationprojects.50Inother
words,civilizationassuchisaby-productofthehumandesiretocontrol
thebehaviorofwater.Toadegree,thedesertandArcticlandscapesof
theSaltonSeaandCampCenturyareemblematicofthisrelationship
betweenhumanhabitationandwater’sdomestication.Butequally,both
alsorevealthewaysinwhichwaterworksinexcessofhumandesign.
TheColoradoRiverthatbrokethebarrierrestrainingitandsurgedout
ontotheSaltonSinkisexpressiveofanactivematerialityasmuchasis
theicethatslowlybuckledthetunnelsatCampCentury.Whilecomplex
societiesareperhapsonlypossiblethroughthemanipulationofwater
viaextensivehydraulicengineering,theglobalintensificationofwater
managementhasendangeredthehabitabilityofmultipleregions.As
Paracelsus(whoknewsomethingoftoxicology)onceclaimed:itisthe
dosethatmakesthepoison.Thecarbonreleasedfromtheenergysources
requiredtoproduceandmaintaintheworld’shydraulicinfrastructures,
amongotherthings,promisestorenderexistingwaterinfrastructures
obsolete.Thetimescaleatwhichthisobsolescencetakesplacewill,of
course,varyfromlocationtolocation.
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Nestedwithinthetimemeasuringtheobsolescenceoftheworld’shy-
draulicinfrastructuresisanothertemporality:whatIhavecalledthetoxic
waterclock.WhilethewaterclocksofancientAthensmeasuredthetime
ofjudicialproceedingstoensurefairnessbeforethelaw,thetoxicwater
clockmeasuresasymmetriesinaccesstocontemporaryenvironmental
justice.Thedelayedresponseofstatesinaddressingtoxiclandscapesin
remoteareasagainstthepromiseofslowlybutinexorablyworsening
conditionsisindicativeofthefailureofcontemporarysystemsofgover-
nancetoanticipatethemultigenerationalchallengesofclimatechange.
Thetoxicwaterclockthusnamesthevariedphenomenaproducedby
theintersectionofwater,time,toxicity,andstructuresofhumanpolitical
organization.WhiletheSaltonSeaandCampCenturyaretwoexamples
ofthisparticulartypeoftimescape,thereareboundtobeothers.
Aswehaveseen,waterisnotonlyapoliticalmediumbutaprecon-

ditionforpolitics.Accordingly,itstransformationsnecessarilyproduce
politicaleffects.Inthecaseshighlightedhere,thetransitionfromarti-
ficialseatotoxicdustcloudormilitarybasetoradiatedglacieraretwo
manifestationsofaplanetaryinterfacebetweenwaterandhumanactivity
thatonlypromisestogrowmorestrainedasweenteranewclimatic
regime.AlthoughtheevaporatingSaltonSeaandmeltingGreenland
icesheetareclearlysymptomaticof thenovelgeologicaleraof the
Anthropocene,humanactivityappearstobepushingearth’sclimate
systemintostatesresemblingthosecharacterizingtheMid-Plioceneor
theEocene.51Indeed,onewaytoframethetaskofhumangovernanceis
theselectionbetweenanalogueclimatesystemsfromearth’sdeephistory.
Theemissionstrajectoriesestablishedbydifferentenvironmentalpolicies
andinternationalagreementswillresultinconditionsapproximating
distinctgeologicalepochs.Yet,unlikethesegeologicalanaloguesfrom
thepast,theAnthropocenewillbecharacterizedbythepresenceofthe
timescapeofthetoxicwaterclock,whoseeffectsarecertaintobemore
pronouncedthefurthertheearthispushedfromitscurrentequilibrium.
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CHAPTER 12

Decision and Radioactive Principles 
for the Future
Thinking the Inheritance of Nuclear Waste 
Repositories with Gramsci and Derrida
Michael Peterson

Thischapteraddressestheconceptoftoxic timescapesthroughareading
ofAmericannuclearwastepolicyinthetwentiethandtwenty-firstcen-
turiesandtheworksofGramsciandDerrida.Thegoalhereistotakea
carefullookathowalong-lived,highlycontagioustoxicsite,likeanuclear
wasterepository,operatesas“toxic”inanumberofinterconnectedways.
Accordingly,thischapterisorganizedsothateachsectionexploresadif-
ferentfacetofthattoxicity.Iwillbeginbyreviewingthesenseinwhicha
nuclearwasterepositoryistoxicspatiallyandtemporally—acrossspace
andacrosstime.Thisisthemostimmediatelyevidentsenseoftoxicity
insofarasthattermrelatestothesesortsofcontaminatedareas,evenin
caseswheresuchaspaceisintentionallyselectedforcontaminationas
astrategytoisolateagiventoxicmaterial.Then,withthehelpofearly
twentieth-centuryItalianphilosopherAntonioGramsci,Iwillexamine
thewaysinwhichthiscontaminationslipsbeyondtheboundsofthespa-
tialandtemporalandworkstocontaminateourimaginationitself—our
“visionsofthefuture,”toparaphrasethelanguageGramsciwilluse.This
sectionwillarguethatthesenseofresponsibilitythatisdeployedinthe
thinkingofanuclearwasterepository’smanagementdeterminesinad-
vancewhatispossibletoimagineforthatsite’sfutureinwaysthatseem
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to,infact,underminethatveryprojectofactingresponsibly.Finally,I
willturntotheworkoftwentieth-centuryFrenchphilosopherJacques
Derrida,whosewritingonfuturitywillhelpmeseethesenseinwhich
thiscontaminationoftime,space,andimaginationextendseventoour
thinkingoftheabstractprinciplesthatallowustoappealtoconceptslike
“responsibility”atall.Theclaimofthischapter,then,isthatthenuclear
wasterepositoryisaparadigmaticcaseofcontaminationbeyondthe
usuallimitwelayoutwhenwethinkabouttoxicity.Itisnotjustlandsthat
aretoxicforagivenamountoftime—longthoughthismay,ofcourse,
alsobethecase.Rather,thediscursivespaceinandthroughwhichwe
conceiveofourrelationtoourspacesandtimesarealsocontaminated,
changed,andevencontagious.Thetoxicityofthistimescapeisremark-
ableinthatitcontaminatestheverydiscoursesdevisedtothinkthrough
theproblemsitraises,thatthelanguageusedtoaddressthisparticular
contaminantrepeatsandreinforcespreciselythedangersofthiswaste
anddoesso,inamanneranalogoustothiswaste,acrosstimeandbefore
futuregenerations.
Thischapterarguesthatanyconceptionofresponsibility,ecological

orotherwise,willnecessarilyremaininadequateinitsthinkingoffuture
generationswhenitrestsuponthetransmissionofparticularandpre-
determinedinformationorprinciplesconcerningthemanagementof
buriednuclearwaste.Indeed,anysenseofresponsibilityadequatetothe
namemustresisttakingcomfortinthenotionthat“our”responsibility
may,oneday,cometoanend.Wemustbepreparedtogiveuptheidea
thatwecan,undertherightconditionsandwiththerighttechnologies
andstrategies,handourresponsibilitiesofftofuturegenerationsand
congratulateourselvesforhavingdoneallthatwehadtodoonceand
forall.Wethenneedtotakeseriouslythesuggestionthatpractices
suchasthecontinuedproductionofnuclearwaste(orthecontinued
contaminationofouratmosphere,ourwatersupplies,oranynumber
ofthesitesdiscussedelsewhereinthiscollection)maybeincompati-
blewithpreciselyaconceptofresponsibilitythattakesaccountofthe
essentialunknowabilityofthefuturewhenweconsiderourobligation
tothosewhoareyettocome.Thetoxictimescapeunderinvestigation
here—thatis,thatwhichiscontaminatedacrosstime—includes,then,
notonlythesitesofthesenuclearwasterepositoriesthatwillendureand
beinheritedbutalsothediscursivesiteinwhichtheresponsibilityof
presentgenerationsbeforefuturegenerationsisintheprocessofbeing
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determined.Andthesetwotypesofsiteare,Iwillarguethroughoutthis
chapter,deeplyrelatedandimportantlyparalleltooneanother.
Suchadiscussionisparticularlywell-suitedtoacollectionorganized

underthetitleToxic Timescapes.Indeed,extendingthescopeofthetradi-
tionalnotionoflandscapetoincludeorevenprivilegetemporalduration
isaclearnecessitywhenwearespeakingofsitesthatwillbearradioactive
wastematerialsfortensofthousandsofyears.Thinkingconcretelyabout
whatmustbedonetosafeguardthiswasteunderlinesforus—today’s
producers,users,andbeneficiariesofnucleartechnology—thedangers
andthehopespresentinthedesignationtoxic timescapes.Thedangersare
manifold:thatthewaste’scontainmentorisolationcouldfail;thatthe
burdenofcaringforthiswasteanditsrepositoryshouldfallunjustly
ordisproportionallyongroupsandevenentiregenerationswhohave
notdirectlyorindirectlybenefitedfromthecontemporaryuseofthis
energysource;or,moreabstractly,thattheintenselycircumscribedway
inwhichthesematerialsmustbereceivedinordertobehandledsafely
unjustifiablylimitsthepossibilitiesfuturegenerationsmightotherwise
havehadtoactresponsiblyintheirownname.Andyettherearehopes
heretoo:thehope,forinstance,thatpresentgenerationscouldjustifiably
claimtohavedonerightbythefuture;thehopethatfuturegenerations
couldrelatetothepresentthrougharelationcalledethicsorjusticeor
responsibility;andthehopethatwhatthepresentdecidesforthefuture
reallyiscompatiblewithanotionofjusticeingeneral.Butthesehopes
anddangersexisttogether,cocontaminantvisionsofthefuturewhose
distancefromusnotonlyfailstodiffusethestakesofourdecisionsbut,
asweshallseeinthefollowingpages,attenuatesit.Foritmustbedecided
todaywhatshallbedonewithalready-existingnuclearwaste,andthis
decisioncannothelpbutimpactourcollectivefutures.

Future Human Activities and Nuclear Waste Containment

IntheUnitedStatesalone,theuseofnuclearfissionreactorsasasource
ofenergyforbothcivilianandmilitarypurposeshasresultedinthe
creationofapproximately90,000metrictonsofnuclearwaste.Approxi-
mately14,000tonsofthistotalisso-calledhigh-levelwaste.1Thiswaste,
inthewordsoftheUnitedStatesNuclearRegulatoryCommission,“is
usedfuelfromareactorthatisnolongerefficientincreatingelectricity,
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becauseitsfissionprocesshasslowed.However,itisstillthermallyhot,
highlyradioactive,andpotentiallyharmful.”2High-levelwasterefersto
thespentfuelitself,ratherthan,say,contaminatedtoolsorclothingthat
wouldbeclassifiedas“low-levelwaste.”Theradiationthatisemitted
fromthishigh-levelwasteisharmfultoorganiclife,causingburns,
mutations,birthdefects,anddeath.
Problematically,theemissionofharmfulradiationisitselftheway

inwhichthiswastedecays.Thisistosaythattheprocessofthiswaste
becominginertistheprocessbywhichradiationisreleasedintothe
world.Asradiationisemitted,themassoftheradioactivematerialswill
diminishuntiltheamountofradiationreleasedisnolongercapableof
causingharm.Thispropertyofthewasteputspresentnuclearbeneficia-
riesinthedifficultpositionofbothwantingandnotwantingthewaste
todecay.Wanting,inthatthislossofadangerousidentity—radioactive
waste—would,undoubtedly,bepreferabletothatmatterremainingin-
tactandtoxicindefinitely.Andnotwanting,insofarasitispreciselythe
operationofdecaythatrisksharmingcurrentandfutureorganiclife.We
wouldlikeforittodecayinorderthatitmightdegrade,itsradioactivity
wouldabate,andthismattercould“returntonature,”likemuch(butfar
fromall)ofourotherwaste.Insuchaform,thematterthatmakesupour
wastecanbereappropriatedandredetermined,andcancontributeinless
circumscribedwaystotheconstitutionofafuture.Thatis,ostensibly,a
papercupcanbiodegrade,becomesoilandnutrients,andhelpatree
grow,andthistreecanbetakenupbyfuturegenerationsinavarietyof
waysthataruinedplasticbottlecouldnot.Theplasticbottlecontinues
tobeaplasticbottleforaverylongtime.Thepapercup,soonerorlater,
becomessomethingelseentirely—itsfuturescanbemorevariedthan
theplasticbottle’sfutures.JacquesDerridadescribesthisprocesswhen
hewrites“everythingthatis‘biodegradable’letsitselfbedecomposedor
returnstoorganicnaturewhilelosingthereitsartificialidentity.”3The
problemwithspentnuclearwasteisthatitispreciselyasthiswastedis-
persesitselfintheworld,asitlosesits“artificialidentity”intheworld,
thatitsemissionsencounterlivingbeingsandinflictharm.
Anotherimportantcomplicationistheextraordinarilylongtimeit

takesforcertainelementsofourradioactivewastetodecayto“safe”
levels.Plutonium-239,forinstance,hasahalf-lifeof24,000years.4This
meansthatafter24,000years,approximatelyone-halfoftheinitialmass
ofplutoniumwillremain.Radioactiveabatement,thepointatwhich
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thematerialnolongeremitssignificantamountsofradiation,isusually
estimatedtotakeabouttenhalf-lives.5InthecaseofPlutonium-239,
then,wewouldexpectittotakearound240,000yearsbeforeitbecomes
effectivelyradioactivelyinert.Takentogetherwiththeapparentfactthat
“presentsocietyisderivingatangiblebenefitfromnuclearpowerpro-
duction,”Americanregulatorybodieshaveconcludedthereisindeeda
responsibilitytocontainnuclearwasteinamannerthatwouldinclude
the“obligation”to“reducethelikelihoodofinadvertentinteractions”
whileatthesametimemaintainingfuturegenerations’abilityto,know-
ingly,makedecisionsregardingtherepository’scontinuedoperation.6
Becauseradioactivewastewilloutlivethosewhohavebenefitedfrom
thenuclearfissionthatproducedit,those“beneficiaries”arethoughtto
haveanobligationtopreventfuturegenerationsfrombeingharmedby
thewaste’semissions.Itisworthmentioningherethatcurrentregula-
tionsfortheconstructionoflong-termdisposalofnuclearwaste“only”
requirethatisolationbemaintainedfor10,000years:ascaleoftimethat
isbothentirelyinadequategiventhelong-livednatureofthematerials
inquestion—240,000yearsforPlutonium-239,forinstance—andalso
inconceivablefromtheperspectiveofhumanaction.
TheseconsiderationsledtheAmericanEnvironmentalProtection

Agency(EPA)toassembletheominouslynamedHumanInterference
TaskForcewho,in1984,wrotethefollowing:“Futuresocietieswith
knowledgeoftheexistenceandlocationofthe[nuclearwaste]repository,
itscontents,andtherisksofinterference,bearthefullresponsibilityfor
anyoftheiractionsthatcanreasonablybeexpectedtoadverselyaffect
theperformanceoftherepository.”7
Accordingtotheauthorsofthisclaim,thisphraseisa“premise,”as

wellasa“groundrule,” itselfmadepossiblebytwootherpremises.8
Theseare(a)nostructureorsystemcouldresista“determined,per-
hapstechnicallysuperior, futuresocietalefforttoovercomeit”;and
(b)possible“legitimate”futureusesforthecontentsoftherepositories
shouldnotbe“precluded.”Clearly,theHumanInterferenceTaskForce
issensitivetothedifficultyinvolvedinpredictingwhatthefuturemight
bring.Apowerfultechnology,atleastpotentiallycapableofpenetrating
ourmostsecure,isolatingstructuresandsystems,coulddevelop.New
strategiesandusesforthoseby-productswehavedeterminedasharmful,
toxic,oruselesscouldarise—or,atleast,thisshouldnotberuledout.
Theinsightbehindthesetwopremisesseemstobethesimplefactthat
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thefuturecouldbeanything,and,therefore,coulddoanythingwithits
nuclearinheritance.However,theprincipletheAmericanEPA’sHuman
InterferenceTaskForcederivesfromthisinsightintroducesanexplicitly
epistemologicaldimensiontotheproblemthatisasfascinatingasitis
difficult.Fortheverypossibilityofresponsibilityisnowgroundedin
thesuccessfultransmissionofknowledgetothefuture,anditisonlyon
theconditionofsuchasuccessfultransmissionofknowledgethatthe
presentgenerationofnuclearbeneficiariescanbesaidtohavemetits
responsibilitiestofuturegenerations.
“Thissociety’sobligationshouldbedischargedbyprovidingasecure

isolationsystemthatwouldcontinuetofunctionif leftundisturbed,
andbytransmittingknowledgeoftherepositorytofuturegenerations,
thusallowingthemtoplantheiractivitiesaccordingly,”continuesthe
EPA’staskforce.9Ourpresentsociety,thecurrentlylivinggeneration(s),
informedbythissociety’sscientificunderstanding,wouldorshould
dischargeitsobligationtofuturegenerationsonthefirstconditionthat
today’snuclearsocietyhasputinaplaceasystemcapable,atleastin
principle,ofisolatingourhazardouswasteinasupposedlyself-regulating
orautomaticsystemandonthesecondconditionthatfuturegenerations
aresufficientlyinformedoftherepository’scontentsanditsattendant
risks.Thatis,theEPA’staskforceisappealingtothefairlywidespread
notionthatriskscanbeundertakenifandonlyifthoseatriskagreeto
undergotheserisksafterbecomingsufficientlyknowledgeabletoprovide
consent.10Assuch,presentnuclearsociety,whichisalreadyitselftheheir
ofapreviousnuclearsociety,meetsandhandsoffitsobligationinsofar
asitdevisesasystemnotonlycapableofcontainingournuclearwaste
foranunimaginableamountoftimebutalsocapableoftransmitting
informationsufficientforfuturegenerationstomakedecisions.
CommunicationscholarPeterC.VanWyckevocativelydescribesthe

promisetofuturegenerationsasoneinwhichthere“mustpersistthe
groundlesshopethatthesemioticdecompositionofthesignwilltake
placeataslowerratethanthenucleardecompositionofthewaste.The
signmustoutlivethewaste;aquestionofhalf-lives.”11Itisaquestionof
attemptingtoconstructawarningthatcouldbeatleastaspermanentas
thewaste.Thelongevityoftheradioactivewastehasimposedastructure
onourcontainmentstrategies.Becausenuclearwastewilllastforhun-
dredsofthousandsofyearsormore,systemsofcommunicationmust
alsoendure.Thisisafirstmomentof“discursivecontamination”—that
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ourwarningmust,incontentandmaterial,takeonthestructureofthe
wasteitisbeingdesignedtosafeguard.Thewarningsignstoday’snuclear
societiesselecttocommunicatewithourinheritorsmustbecapableofa
survivalatleastequaltothelifeofthewastebecausetheunderstandingof
responsibilityputforthbytheAmericanEPA’staskforceinsiststhatthis
long-livedtoxicsitebeaccompaniedbythesewarnings.Itwillbeargued
laterthatthiscontaminationseepseverdeeperintoourthinkingabout
thiswaste.Fornow,itisthewarningsignthathasbeencontaminated.
Butthisleakagewillnotstophere.

Nuclear Inheritance and Transmission

Becausethepossibilityof informeddecision-makingisunderstood
hereastheconditionforthepresent’sobligationstofuturegenerations
beingmet,theEPA’sHumanInterferenceTaskForceexplicitlylinksthe
materialfactofthewaste’slonglifeandcontinuousinteractionwiththe
environmenttothesemioticchallengeofdevelopingequallylong-lived
communicationpracticesandsystems.Suchanunderstandingoftoday’s
society’sresponsibilitiestherebyentailsaformalanalogybetweenthe
survivalofthewasteisolatedbeforethefutureandthesurvivalofthe
accompanyingmessage.12
Producingsuchalong-lastingmessageisanincrediblechallenge.

Effortstothinkthroughasuccessfulstrategyandsystematthispoint
relyontheredundancyofthemessageacrossvariousmediums,textual
andnontextual,inorderthat,atminimum,theinjunctiontostayaway
andavoiddrillingremains, insomeform,legibletofuturepersons.
SuggestionsgatheredintheEPA’sreportonmarkersandstrategies
includeinscribedwrittenmessagesinthelanguageofeachmember
stateoftheUNsecuritycouncil,withspacetocontinuetranslatingand
inscribingthemessageinnewlanguagesastheyemerge;thecreation
ofgeneticallymodifiedglowingbluecacti,tosuggestdanger,artifice,
andradiation;theinstallationofmassivesteelthornsthatwouldriseout
ofthegroundandjutmenacinglyintothesky;andthecreationofan
enormousblacksurfacethatwouldreflecttheheatofthesuntosucha
degreethatthematerialsurvivalofnaivefuturearchaeologistswould
becomeimpossible.13Lesseuphemistically,thislastplanwouldinvolve
creatingalandscapecapableofreachingsuchintenseheatthatitwould
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cookanytrespassersalive.Thelandscapeitself,then,isrequiredtotake
onsomeofthefeaturesofourradioactivewasteinordertocommunicate
thepresenceofthatwaste.Thelandscapeisaskedtoretainsemiotic
features,featuresthatallowittocommunicatemeanings,throughout
time—effectivelymarkingthelandscape’sexplicitandintentionalre-
determinationasatimescape.
Thereareahostofsemioticandtechnicaldifficultiesinvolvedinthese

improbablethoughtexperiments.14Goingforward,however,thischapter
willspecificallyaddresswhatisinvolvedinimaginingthepossibilitythat
everythingwill,oratleastcould,goaccordingtoplan.Thereisafuture
thattoday’snuclearsocietieswouldliketocreate,afutureinwhichour
nuclearwasteisleftundisturbedor,evenbetter,ourwasteisunderstood
andsotakenupbyfuturegenerationsintheirownname.Butaccom-
plishingthissortof“handingoff”ofresponsibilityforthewasteseemsto
requirethesurvivalofpreciselythatvisionofthefuturewhereintoday’s
nuclearwastewouldremainundisturbed.Werethefuturetotakeonan
utterlyunpredictableshapeandsogoontobecomeentirelyalientous,
itisdifficulttocontinuetobelievethatourwarningwouldbelegible.
Andifourwarningcannotbeinheritedandread,ourresponsibilityto
futuregenerations,atleastaccordingtotheformulationcitedabove,
couldnotbemet.Recallthatfuturegenerationsbecomeresponsible
forthewastetheyinheritifandonlyiftheyaresufficientlyinformed
aboutit.Andso,wemightaskourselveswhatsortofvisionofthefuture
inwhichourwarningsarelegiblewearecapableofarticulatingatall.

Gramsci, Utopian Thinking, and Principles

Whenweimaginefuturesocieties,theirconstruction,theirelaboration,
andtheirorganizationinordertothenimaginewhatsortofworldwill
inheritourwasteand,further,whatbase-levelcommunicabilitycouldbe
possible,itishelpfultoturntothethinkingofutopiasasthisistakenup
intheearlyworkofAntonioGramsci,specificallyhis1917essay“Three
PrinciplesandThreeKindsofPoliticalOrder.”There,Gramsciwrites,
“Theinherentdefectofutopiasisthis:believingthatavisionofthe
futurecanbeavisionoffactualdetails,whereasitcanonlybeavision
ofprinciples,orofjuridicalmaxims.”15Inthecaseoflong-termnuclear
wastedisposal,factualdetailsmaybeunderstoodtorefertosuchfutural
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projectionsastheabilityoffuturegenerationstounderstandtoday’snu-
clearsocieties’languages,themoreorlessstaticinterpretivepossibilities
availableforaphenomenologicalencounterwith,forinstance,towering
thornsorglowingcacti,oreventhesuppositionofanapproximately
scientificapproachtouncoveringthemeaningofourmonuments.The
problem,asGramsciidentifiesit,isthatifourthinkingofthefuture
dependsonsuchfactualdetails,itwillinevitablycollapseasavisionof
thefutureassoonasanyoneofthosefactualdetailsfailstohold.
Gramsci’sunderstandingofhumanactioncomplicates theprob-

lemoftransmittingtofuturegenerationsa“manual”or“program”for
dealingwithnuclearwaste.Namely,Gramsciinsiststhatthewilltoact
canonlybedirectedataconcreteaim.16Assuch,ifweattempttobring
aboutconditionsthatwouldallowforfuturegenerationstoreceiveour
messageaboutthedangersofnuclearwastematerial—and,insodoing,
meetourobligationstothem—wewouldneedtodirectourwilltoward
somesortofconcreteend.Butiftheseendsare“factualdetails,”such
asanencounterwithaparticularmessageinaparticularplace,then,
eveninourimaginingorenvisioningofthatfuture,weunderstandour
aimsintheircontingency—weunderstandthatwemightnotaccom-
plishwhatwesetouttoaccomplish.Whata“redundantmessaging”
strategy—thatis,astrategywhereinmultiplemediums, levelsof in-
formation,andlocationsaredeployedinordertoincreasethechance
thatsomeformofourwarningreachfutureothers—illustratesforus
istheattempttothinkaroundtheproblemoffrustratedfactualdetails
bymultiplyingthosedetails.Moremessages,messagesexplainingthe
messages,sitesconditioningthereceptionofthemeta-message.This
redundancyamountstotheinfinitemultiplicationofparticulardetails.
Andyetnonumberoffactualdetailswillprovetobeenough.Anyvision
ofthefuturedependentonthepredictionofconcrete,factualdetailswill
alwaysbeatriskoffailingtocomeabout.Ifweunderstandourselvesto
have beenresponsibletofuturegenerationson the conditionthatasociety
capableofreadingandunderstandingourwarningsemerges,andthat
theythenfindthemselvesdoingpreciselywhatweprojectthemdoing
withourwaste,wewillhaveturnedouttobeirresponsiblewhen(and
surelythisisaquestionof“when”andnot“if”)thefutureturnsoutdif-
ferentlythanweimaginedit.And,indeed,eventhecomfortingnotion
thatoverlappinggenerationswilleasethetransmissionofinformation
fromonegenerationtothenextturnsontheequallycontingentfactual
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detailthatsuchcontinuitywillbepreserved.Humanhistoryisreplete
withexamplesofsites,texts,andremainsthathavebecomemysterious
oreveninscrutableasaresultofbreaksincontinuitythatwerecertainly
notanticipatedbythen-contemporarypoliticalorindividualactors.
Thesituationisthusoneinwhichconcretefactualdetailsfillthe

roleof“concreteend”—theendtowardwhichouractionsaredirected
inorderforthatactiontobeundertakenatall—atthesametimethat
thefailureofthosefactualdetailstocomeaboutisexposed.Gramsci
drawstheeminentlyrelatableconclusionthat,withoutaconcreteend
todirectouractionstoward,welosethewilltoundertakethataction
atall.Defeatism,wecouldsay,isaby-productoftheunfortunatefact
thatparticularendscannotbeguaranteedtoresultfromouractions.
Gramsci’sconclusionhereisfairlyintuitive.Itisdifficulttomotivate
oneselftoundertakeaprojectifweknowthatthisundertakingwillfail
toaccomplishitsgoal.Inthecaseofnuclearwasteisolation,onemight
begintoquestionthewisdomofundertakingaprojectinthenameof
responsibilitywhenpresentgenerationshavenocontrolandcertainly
noguaranteeregardingbringingabouteventheconditionsforpossible
success.SuchdefeatismledsomeparticipantsintheAmericanEPA’s
HumanInterferenceTaskForcetorecommenda“no-marker”strategy,
whereinwasterepositorieswouldbewipedfromthemap,sotospeak,
followingthereasoningthatanyaccompanyinginformationormarker
willonlyencourageunwittingoruninformedinterventionwiththe
wastesitewhilefailingtosetfuturegenerationsuptosuccessfullydeal
withthatwaste.
Gramsci,however,providesanalternative.Hearguesthatratherthan

groundingourvisionofafutureonfactualdetails,weought,instead,
togrounditonprinciplesormaxims.Ifourwilltoactmustbedirected
towardconcreteaims,then,Gramscireasons,collectivewillmustbe
directedbya“concreteuniversalaim.”17AnditseemsthatGramscimeans
herethataconcreteuniversalwouldbenothingotherthanaprinciple
initsactualization.Auniversalaimwouldbeanaimthatanyonecould
takeupastheirownandsowouldhavetobedevoidofanyparticular
referenceorcontent.Andmakingthisaimconcrete,itwouldappear,
involvesthinkingthroughthatuniversalaiminitsapplicationoractu-
alizationratherthanabstractly.Thislatterpoint,Ithink,canbemade
clearerbywayofconcretizingitwithintheproblematicoflong-term
nuclearwastedisposal.
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TheprincipleatworkintheHumanInterferenceTaskForce’sformula-
tionofourresponsibilitiesstates,initsgeneralformulation,thatpresent
generationsactresponsiblywhenfuturegenerationsaresufficiently
informedthattheycanactintheirownnameupontheirinheritances.
Whenpresentgenerationscreateconditionswherebyfuturegenerations
could notactwithsufficientknowledge,thepresentgenerationwouldbe
saidtohaveactedirresponsibly.Asjustseenabove,suchaprinciplewill
failtoyieldresponsibleactionwhenweconsiderthatitsactualization
asaprinciplerequirescertaincontingentfactualdetailsbeattained(the
legibilityofthemessagebeingfirstandforemostamongthese).
Whatwouldberequiredinstead,accordingtoGramsci’saccount,is

theprojectionofauniversalprinciple.Andifwereexaminetheprin-
ciplesuggestedbytheHumanInterferenceTaskForce,18wecannotice
that,onGramsciangrounds,theissueispreciselythatthisprinciple
ormaxim—thetransmissionofknowledgeentailsthetransmissionof
responsibility—isitselfmadepossiblebyfactualdetails,namely,agiven
setoflegibleinformation.TheGramscianresponseherewouldbetoaim
ataprinciple,suchas“maximizetheautonomousdecision-makingof
allfuturegenerations,”andtoletconcretepracticesfollowfromsucha
principle.Inthisway,ourprinciplewouldbeflexibleenoughtoallowfor
unforeseencircumstancestooccurwithoutresultinginourthrowingour
handsupindesperationatourimpotenceinthefaceoftheunknowable.
Thisbecauseprinciplescanbeappliedtoanysetofcircumstances—this
isthesenseinwhichtheseprinciplesareuniversal.Gramscicallssuch
aprinciplethe“starting-pointforfurtherdevelopments.”19Inthisway,
actionisdirectedtowardorbyitsaimbutwithoutthatactionbeing
frustratedbythefailureofspecificconcretedetailstocometopass.
Indeed,evenwhenitsstatedfactualgoalsfailtooccur,suchaprinciple
wouldallowfornewactionstobeundertakenandnewpossibilities
tobeexploredthatstilltakethatprincipleastheirstartingpoint.The
principleisfarmoreflexiblethanagivensetoffactualdetailsinthat
itcanbetakenupinavarietyofcontextsandunderavarietyofcon-
ditions.Andduetothelonghalf-lifeofnuclearwasteandthematerial
constraintssuchabequeathalimposesonourinheritors,wecanimagine
aprinciplelike“maximizetheautonomousdecision-makingoffuture
generations”firstofallprohibitingthecontinueduseofnuclearreactors
asanenergysourceinsofarasthewastethatweproducetodayrunsup
againstsuchaprinciplefor us today.Theredoesnotseemtobeawayto
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justifythecontinueduseofnuclearenergyunderpresentconditions
thatwouldmaximizeratherthanlimitthedecision-makingcapacities
offuturegenerations.Suchaprinciple,then,alsoaccomplishesclear
normativework:itwouldprohibittheexpansionoftheuseofnuclear
energyuntilissueslikelong-termwastemanagementareresolved.And
iftheseissuesareunderstoodtobeirresolvable,thenaprohibitionon
theuseofnuclearenergywouldendure.

The Principle and the Program: The 
Shape of Timescapes to Come

IfweunderstandGramsci’spointthatparticularfactualdetailscannot
constituteavisionofthefuturethatwouldallowfuturegenerationsto
takeresponsibleaction,whatislesscleariswhetherprinciplesthem-
selvesalsofallpreytosuchacritique.Ifconcretedetailsofanimagined
futureareinsufficienttogroundactionbecausetheyareoverlycontin-
gentandexerttoomuchdeterminativepoweroverwhatthefuturewill
be,couldthatsameconcernbeappliedtotheprojectionofprinciples
intothefuture?WouldthisundermineGramsci’sconclusionthata
visionofthefuturecanonlybeavisionofprinciples?Thequestion
here,morespecifically,iswhetherornotageneralizableprinciplesuch
asmaximizingtheautonomousdecision-makingoffuturegenerations
mightitselfoverdeterminethefutureandsounderminesuchfuture
generations’autonomy.Inthisway,wecanaskwhetherthearticulation
ofprinciplesforpresentgenerationsandforfuturegenerationsmight
“contaminate”or“infect”thatfuturewithremnantsofpresentgenera-
tions’logicsatthesametimeasandinthesamewaythatthesefutures
arecontaminatedorinfectedbythepresentgenerations’waste.The
overdeterminationofthefuturebythepresent,inacontextwherethat
overdeterminationallowsforthecontinuedproductionofhazardous
materialsandethicalframeworksthatwouldjustifythisproduction,
iswhatismeantherebythetermtoxicity.Thereis,asweshallsee,
animportantlogicofcontaminationatplayinattemptstodecidein
advancejustwhatitwouldmeanforthefuturetoberesponsiblefor
thewasteofcontemporarynuclearsocieties.
Inordertoexplorethisissueingreaterdetail,wewillturntoasetof

argumentsarticulatedbyJacquesDerridainhis2003textVoyous: deux 
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essais sur la raison,translatedasRogues: Two Essays on Reason. Roguestakes
asitssubjectmattertheidentification“roguestates,”theconceptofde-
mocracy,20aswellastherighttounilateralaction.Democracyremains,
Derridaarguesthroughoutthetext,tocome[à venir].Thisunderstand-
ingofthefuture[l’avenir]astocome[à venir]ismorethanasimpleplay
onFrenchhomophones.Itconfrontsuswithanunderstandingofthe
futureloadedwithexpectation(“thefuturewillcome”),nonpresence
(“thefuturehasn’tcomeyet”),andacertainnecessity(“thefuturewill
come”).Alreadyitisclearthatasubstantiallydifferentwayofthinking
ofthefutureisbeingarticulatedwhencomparedtothevisionarticu-
latedabovebytheHumanInterferenceTaskForce.WhereastheHuman
InterferenceTaskForcealloweditsunderstandingofresponsibilityto
beguidedbyanimaginingofthefuturedeterminedaccordingtocer-
tainparameters—weareresponsibleiffuturegenerationsinheritour
remainsinthewaywewantthemto—Derridaemphasizesprecisely
thenecessaryunpredictabilityofthefuturealongsidethatveryfuture’s
necessaryoccurrence.Therewillbeafuture,Derridainsists,butitis
notknowntothepresent.
ItisforthisreasonthatDerridawillinsistthatwhatdefinesdemoc-

racyisnotaspecificpoliticalformthatweseeinsomeplacesaround
theworldandnotinothers.Rather,democracyistobethoughtalways
asaformthathasyettobeinstantiatedintheworld.This“notyet”of
democracyistobethoughtintermsofafuturethatisnotyetknown
andsonotyetdetermined.Derridaretainsthefuturalcharacterof
democracywithoutreducingtheconcepttoeitherafixedconceptthat
simplyhasnotyetbeenactualizedbutremainswithintherealmofthe
possible,oraconceptwhoseunrealizabilitywouldmakeitouttobea
sortofregulativeideathatwouldgovernactionthroughahypothetical
imperative,“asif”itwerepossible.21Bothofthesealternativeswould
meandecidinginadvancewhatdemocracycouldbe,andsofixthat
conceptinawaythatstripsitofitsuniversality—itsabilitytobetaken
upinawidevarietyofas-of-yetindeterminatefutures.Putdifferently:
Derridaunderstandsdemocracyasaconceptwhoselegibilitydepends
onourrefusingtodecide,onceandforall,how,where,andwhenitis
tobedetermined.
ThegoalofthissectionwillbetoseetheextenttowhichDerrida’s

argumentsagainsttheuse(ormisuse)oftheconceptoftheregulative
idea,thefixedprinciplethatdeterminesthetrajectoryforouractions,can
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helpusthinkthroughGramsci’sinsistencethatthefuturebeenvisioned
onlybymeansofprinciples.Wewillthenthinkthroughwhatsuchan
argumentcanrevealabouttoxictimescapesintermsofacontagious
toxicitythataffectsanimaginingofthefutureinadditiontothestate
ofaplace,atime,oraproblem.WhatDerridaisofferinghereisnot
somuchacritiqueofthinkingusingregulativeideasasitisaserious
puttingintoquestionoftheverynotionthattherelationofthepresent
tothefuturecanbecharacterizedasthepresentsuccessfullybringing
aboutaspecificformofthefutureorthepresentaccomplishingitselfon
theconditionofjusttherightsortoffuturecomingabout.Inthecase
ofnuclearwaste,Derridawillallowacritictoinvestigatethesuspicion
thatmakingfuturegenerationsresponsiblefortakingupthewasteofthe
presentinpredeterminedandprescribedwaysisinadequatetoathink-
ingofresponsibilitybeforethesefuturegenerations,evenorespecially
whensuchastrategyisundertakenwiththegoalofmaximizingfuture
generations’autonomy.Derrida’selaborationoffuturity,asweshallsee,
helpsustomaketheargumentthatpresentgenerationsdonot“succeed”
atbeingresponsiblewhenfuturegenerationscantakeupthepresent
generation’sresponsibilityforthem.Rather,presentgenerationsseemto
be“successful”onlyatforcingfuturegenerationstoinheritthepresent
generation’sfailuresandunthoughtfulirresponsibility.
Inarguingagainstanunderstandingofdemocracyasaregulativeidea,

Derridawritesthefollowing:

Theresponsibilityofwhatremainstobedecidedordone(in
actuality)cannotconsistinfollowing,applying,orcarrying
outanormorarule.WhereverIhaveatmydisposalade-
terminablerule,Iknowwhatmustbedone,andassoonas
suchknowledgedictatesthelaw,actionfollowsknowledge
asacalculableconsequence:oneknowswhatpathtotake,
onenolongerhesitates.Thedecisionthennolongerdecides
anythingbutismadeinadvanceandisthusinadvancean-
nulled.Itissimplydeployed,withoutdelay,presently,with
theautomatismattributedtomachines.Thereisnolonger
anyplaceforjusticeorresponsibility(whetherjuridical,
political,orethical).22

Although the languageDerridauseshere canbe tricky towrap
ourmindsaround,hisclaimisrelativelystraightforwardandcanbe
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understoodinthefollowingway:Toberesponsibleforsomethingcould
notmeantomakeadecisionaccordingtoaruledecidedinadvance.
Thisisbecausewhenaruleissimplyfollowed,nodecisionassuchhas
beenmade.Rather,theagentinquestionissimplycarryingoutarule,
inthewaythatacomputerdoesnot“decide”whattodowhenabut-
tononthekeyboardispressed—thecomputersimplycarriesouta
program.HenceDerrida’spointthatsuchadecision“nolongerdecides
anythingbutismadeinadvance.”Responsibilityassuch,respondingto
somethingorbeingresponsiblebeforesomething,willrequirethatthe
agentinquestionmakeadecisionintheirownnameandundertheir
ownpower.Onedoesnotactresponsiblywhenthatactionhasbeen
decidedinadvance.Inthecontextofthepresentvolumeandinterms
ofmodernity’snuclearlegacy,thiswillmeanabandoningaconception
ofresponsibilitythattakesasitsconditiontheguaranteeofacertain
stateofaffairscomingtopass.23
IftheproblemGramsciraisedontheleveloffactualdetailwasthat

thevisionofthefuturethatwouldbeaconditionforactionwouldtoo
easilycomeapartatthemomentagivenfactualdetailfailstomaterial-
ize,Derridaoffersanargumentagainstthedeterminationofthefuture
bywayofaruleor,Iwouldadd,principleonthegroundsthatthese
wouldpredeterminedecision-makingtotheextentthatdecisionsassuch
becomeimpossible.Thisistosaythatifhumanaction,individualor
collective,requiresaconcreteaim,suchastheprecisereceptionofawaste
repository,maintained,passivelyoractively,soastobeinthecondition
thatthepresentgenerationrequiresittobe,andforthatrepositoryto
bereceivedbyfuturegenerationsalongsideamessage,legibleinjustthe
waythatthepresentgenerationrequiresittobe,thesefactualdetailsfail
togroundactionbecausetheytooeasilyslipawayfromconcreteness.
Whichistosaythatassoonastheseexactparametersfailtobemet,
thefuture-orientedprojectforwhichtheyareconditionsfails.Thiswas
Gramsci’sargument.Ontheotherhand,andtointroduceDerrida’s
insightstothisinvestigation,universallyinheritablerulesorprinciples
wouldfailasameanstomaximizeautonomybecausetheywouldtake
decisionawayfromactionpreciselybecausetheycontinuetodetermine
actionsinadvanceacrossavarietyofcontexts.Derridaisarguinghere
thatarulesimplybeingfollowedrendersactioncalculableinsuchaway
thatalldecisionsmadeinaccordancewiththatruleturnouttohave
beenmadeinadvance.Andinathinkingofresponsibilityfornuclear
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wasteandbeforefuturegenerations,itisalreadybecomingclearthat
decidingontheconditionsofreceptionfortheinheritorsofthiswaste
wouldseverelylimit—ratherthanincrease—futuregenerations’capacity
forbeingresponsiblefortoday’snuclearlegacyinthefirstplace.
Acomplicationariseswhenwetrytothinkthroughaconception

ofresponsibilitythatwouldfirstofalldependonfollowingaruleor
principle,suchas“maximizetheautonomousdecision-makingoffu-
turegenerations.”Iffollowingaruletakesthedecisionoutofdecision
bydeterminingthecharacterofanactioninadvance,itisdifficultto
understandthesenseinwhichtheagentorcollectivemakingsucha
decision(or,moreaccuratelynow,undertakinganactionwithouthaving
tomakeadecision)iscapableofrespondingandsobeing responsibleatall.
Ifnuclearsocietiestodaytellfuturesocietieshowtodealwithnuclear
wasteandnuclearenergy—concretelyorbywayofinheritableprinciples
foraction—futuresocietieshavenoabilitytomakeadecisionoftheir
own.Indeed,suchaprinciplewould,atthemomentofitsapplication,
runcountertoitsstatedgoal,maximizingautonomy,andwouldreduce
thedecision-makingofthosefuturegenerationsmerelycarryingouta
program.
Moreover,whenwegiveourselvessuchamaximandinsistthatthis

maximisuniversal—applicabletoall,includingfuturegenerations—we
alsoallowourselvestostopmakingdecisionsatallinsofaraswecan,
instead,simplyfollowtheprogramwehavelaidout.And,further,fu-
turegenerationsinheritingthisprinciplewoulddiminishratherthan
increasetheirautonomyinsofarasfollowingthatmaximtakesaway
theirautonomousdecision-makingattheverymomentthattheytakeit
up,andsothisprinciple’soperationundoesitsownstatedgoal.Which
istosaythatthatprinciplecouldnotapplyitselfuniversally—itisnot
auniversalprinciple.Ifweusetheexampleofanostensiblyuniversal
principlelike“maximizetheautonomousdecision-makingcapacityof
futuregenerations,”wehaveseenthatconcretizingthisprincipleseems
torequirethatagivensetofinheritancesbeinheritedinthewaythatthe
presentgenerationdeemsnecessaryforautonomousdecision-making
(e.g.,anintactsite,legibleinstructions),which,inturn,requiresthata
particularversionofourinheritorsreallydoescomeabout(i.e.,aversion
offuturegenerationsthatwillreadanduseourwarningsandourwaste
justthewaythatwewantthemto).Inthisway,theapparentlyuniversal
principlethatinsiststhatthefuturegenerationactsautonomouslyin
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practicelimitsthatautonomysoastoexcludeanyversionofthefuture
thatwoulddifferfromthepresentgeneration’simageofthatfuture,
therebyunderminingtheuniversalityofthatprincipleinthefirstplace.
ItwouldalsobethecaseintheHumanInterferenceTaskForce’s

conceptionofaresponsibilityfornuclearwastethattakesnuclearsoci-
eties’obligationstobemetontheconditionofthecommunicationof
specificknowledge—inthiscase,knowledgeofthelocation,content,
andrisksofinterferingwiththeradioactivewasterepository.Whileit
mayturnouttobethecasethatadequateknowledgewouldbenecessary
fordecision-making,the“decision”toacceptourknowledge,readit,
makeitlegible,losesitscharacterasadecisionatpreciselythemoment
itisprojectedforwardasaconditionforresponsibilityingeneral.The
EPA’sHumanInterferenceTaskForceinsiststhatfuturegenerationsmust
inheritourwarningsandmustbeabletoreadthemin order to be respon-
sible at all.Andthisseriesofnecessities—whattoday’snuclearsocieties’
inheritorsmustdo—wouldalsobeaconditionforthepresentgenera-
tion’sresponsibilityforthewastetocometoanend.WhattheHuman
InterferenceTaskForce’sformulationofourresponsibilitiestofuture
generationguarantees,itturnsout,istheprogrammaticrepetitionofour
principlesinthenameofthepossibilityofourinheritorsbecomingfully
responsibleforthemselveswhileinfactcreatingconditionsthatmake
theirirresponsibilityinevitable.Nowitisourprinciplesthatmustendure
aslongastheradioactivewaste.Principlesthatapparentlymustsurvive
variationsincontextwhilecontinuingtoextendoutintotheworld.And,
inthisway,itistheirresponsibilityofcontemporarynuclearsocieties
thatalsosurvives.Thepresentgenerationhascreatedtheseproblemsby
thoughtlesslycarryingoutprojectsithasinheritedfromitspastand,in
thenameofresponsibility,aspirestoguaranteethatfuturegenerations
willdosoaswell.
Thishollowingoutofdecision-makingmanifestsitselfaspreciselythe

momentwhenepistemologicalinheritancesandbequeathalsmostper-
fectlymimicthestructureofthewasteitselfinrepeatingthatwaste’sbrute
insistencethatitbeinherited.Thesesortsofimaginingsofthefuture
appeartousasnecessarybecauseoftheconsequencesoftheproduction
ofnuclearwaste.Thewastewillsurvive.Ourcontainmentofthewaste
mustthereforealsosurvive.Andsoourwarningsmustsurvive.Which
meansthatourvisionofthefuturemustsurvive.Andtheprinciples
thatmightmakeupthevisionofthatfuturemustsurvive.Allsothat
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ourresponsibilitiescanbemetatthemomentwhenthatvisionofwhat
responsibilityisinthefirstplacecanbeinheritedbyfuturegenerations.
This,itturnsout,istosaythatthisimageofresponsibilitymustsurvive.
Nuclearwastecontaminatesnotonlytoday’slandscapeandtheland-

scapesof futurepeoplebutourverydecision-makingand,thereby,
thepossibilityoffuturedecisions.Anditdoessoirrevocably.Nuclear
wasteentails—orevennecessitates—preciselythesortofattitudewhich,
directlyorindirectly,cutsoffthepossibilityofwhatDerridacalled“an
essentiallyinterminablequestioning,thatis,aneffectiveandthustrans-
formingquestioning.”24Thecontinuedproductionofnuclearwasteand
itscontagiouslogicofprogrammatics25ispreciselythesortofpractice
thatwouldtakedecision-making,questioning,andrevisingoffthe
table.Notonlyforfuturegenerationsbut,indeed,for“us”aswell.We
mightsaythattheirresponsibilityattheoriginoftheproductionofthe
waste—anignoranceoforapathytowardthelong-termeffectsofutilizing
nuclearenergy—hasimposeditselfonourthinkingofresponsibilityand
inheritanceingeneral.Indeed,thisirresponsibilityhascontaminatedthe
placeandthetimeinwhichthepresentandthefuturefindthemselves
todayandtomorrow.Thetoxicityofthiswastecanbeproperlysaidto
residewithinatimescape—extended,livedin,andirreduciblytemporal.
Inattemptingtohandoffourresponsibilitytofuturegenerations,we,
infact,handoffourinabilitytoactresponsiblyalongsidethewasteand
theinstitutionalandsemioticapparatusesthatwehavedecidedaccom-
panythese.Althoughhereweshouldcertainlyaddthatourdecisionto
engageinthischainofirresponsibilitylookslessandlesslikeadecision
themoreweconsiderit.Thematerialconstraintsofthewastehave,in
asense,forcedourhand.Itwillsurvive.
Derridaisnonethelessclearthatthereissomethingthatwouldre-

maintemptingabouttheregulativeidea,theprinciplethatwouldtake
itselfasonlyanidealpossibilitythatwouldnonethelessgroundour
decision-making.26But,aswehaveseen,itwouldhavetobeaprinciple
thatisrevisableandinsistsonitsowninterminableself-critique.We
canimagineaprinciplebeingtakenupasadecisionateachmoment
ofitsapplication.Thedecisiontoapplyaprinciplewouldbeadecision
insofaraswecouldalsodecidenottoapplyit.Suchaprinciplewould
nottakeitsapplicabilityasaforegoneconclusion.Rather,itwouldbe
revisable,interminably.Suchanapplicationofaprinciplewould,asan
alwaysprovisionalconditionofresponsibility,stripourconceptionof
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responsibilityofanyguaranteeoranypromiseoffinalaccomplishment.
Itwouldforceustogiveupthenotionthat,oneday,wewillhavedone
enoughifwejustdothesamethingoverandoveragain.Anditisen-
tirelypossiblethatsuchaquasi-regulativeprinciplewouldbeessentially
incompatiblewiththecontinuedproductionofnuclearwaste.Thein-
terminablerisksuchwasteposestopresentandfuturegenerationsmay
insistoncertainpracticesandinheritancesbeingimposedonfuture
generations.Buttherecanbenoreliefavailabletopresentgenerations
thatsuchpracticesorinheritancescouldbecalled“responsible”orthat
wecouldbedonewithourresponsibility.
Aresponsibilitythattakesitselfashaving been accomplished,onceand

forall,aresponsibilitythatallowsustowalkawayfromourdecisions,
ourcontaminatedsites,andourcontaminatedlogicswithacleancon-
science,wouldbeofthesortthatechoestheinterminabledecayand
contaminationofourtoxicsitesthroughouttime.Andtogiveupthis
senseofresponsibilityistogiveupathinkingwhereinourturnwiththe
wastewillcome,oneday,toanend.Rather,wheninheritanceisunder-
stoodasadecisionnotofwhetherthewastecanbeinheritedbutofhow
itwillbeinheritedeachtime,ourresponsibilitybecomesinterminable
inadifferentregister.Forwecontinuouslydeterminethecontextsfrom
whichandoutofwhichthisdecisionofinheritancecanbemade.Weare
responsiblefirst and foremostatthatmomentwhenourinheritorstakeup
ourbequeathalastheirown.
Butthisisperhapstooabstract.Tooidealoridealistic.Thefactremains

thattoday’snuclearsocieties’wasteishereandwillsurviveandwillre-
maindangerous.Therearebetterorworsewaystocontainthatnuclear
waste,tointeractwithit,totakeitup(orletitlie).Itisimpossiblefor
thepresentgenerationtothinkresponsibilityasmaintainingatotally
open-endedrelationshiptothistoxicsubstance,evenifresponsibility
nowappearstoinsistonsucharefusaltodetermineinadvance.From
thisimpossibilitywecanperhapsdrawtwospeculativeconclusionsthat
mightbeofinteresttothosewhoseinterestintheseissuesledthemto
thisvolumeinitially.Forinthinkingabouttoxictimescapesandthe
dangerofthattoxicity,thisvolumeseekstolookbeyondthestrictly
empiricaldelimitationofcertainsitesastoxic,attheveryleastbecause
thesesitesaretakentobespreadoutintime.AndhereIhaveargued
thatthetoxicityofthesesitesextendstoourverydiscourse,ourwaysof
thinkingaboutseeminglybasiccategorieslike,tonameonlythemost
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determinativeinthischapter,responsibility.Thefirstoftheseconclusions
isthat,inthenameofresponsibilitytoandforthefuture,thecontinued
useofanenergysourcethatgenerateswastethat,necessarily,determines
responsibilityinsuchawaythatitbecomesimpossibleistobeopposed.
Second,bothourresponsibilityandirresponsibilitywill,likethetoxic
timescapecalled“nuclearwaste,”survive.
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CHAPTER 13

Speculative Conservation  
and Assisted Evolution
Interventions in Extinction Timescapes
Anna- Katharina Laboissière

MARINE SCIENTISTSarebreeding“supercorals”tohelpbleached
reefsrecover,ashasbeenreportedbreathlesslyinseveralnewsarticles
onadvancesinmarineconservation.1Arecentlyproposedattemptto
mitigatethecatastrophiceffectsofincreasinglytoxifyingoceansonreef-
formingcorals,namelytheselectivebreedingofresistantspecies—either
bymixing genomes within one species or by attempting various
hybridizations—marksadecisivebreakwithpreviousformsofmarine
conservation,whichweregenerallyfocusedontheinsitupreservation
ofbiodiversityandtheasexualpropagationoflocalcoralstockforre-
planting.Assistedevolution,asthisnewapproachhasbeencalled,isan
interventionnotonlyintothedistributionbutalsointothegenealogies
andfuturesofcoralspecies.Itstandsasanintriguingexampleofwhat
conservationbiologybecomeswhenitinvolvesitselfinexperimental,
speculativepractices.
Inthischapter,Iwillreadthepracticeofassistedevolution,through

thelensoftimescapes,asaninterventionintotemporalitiesinterrupted
bycapitalistextractivismandclimatechange.Iarguethatconservation
biologynotonlyconservesbutalsotransformsendangeredspeciesand,
inthecaseofassistedevolution,doessobyanimating,manipulating,
andparticipatinginthetemporalabilitiesofthesespecies.Theselective
breedingofspeciesadaptedtochangingenvironmentalconditionsisalso



Speculative Conservation and Assisted Evolution| 329

timescapingwork,reachingintoevolutionarypaststoshapealternative
futuresandpotentiallydenaturalizingthecollectivelabornecessaryto
surviveextinctionevents.
Mattersofextinctionandcounterextinctioncanberecastasissues

involvingdiscreteeventsandmitigationattemptsaswellasbroader
andmorecomplextimescapes—disturbedones, inwhichcoevolved
intersectionsoftime,place,andbodiesarebroughtlethallyoutofjoint,
“fatallyconfused,”inthewordsofMichelleBastian.2Assistedevolution
hasbeenattemptedwithfrogs,whoarecollectivelyunderthreatasa
resultofawidespreadfungalpathogen,aswellaswithcoralspecies.
Whenthetoxicityofoceanwater,increasingasaresultofcarbondi-
oxideuptake,intersectswithacceleratingmarineheatwavesandwith
theregenerativeandevolutionaryspeedsofcoralreefs,theresulting
unbearablefrictionculminatesinthecatastrophicbleachingeventswe
havewitnessedmoreandmoreinrecentyears,amputatingorwarping
thesecoralreefs’abilitytomatterasparticipantsinthetimescapethey
wereformerlyinhabiting.Theimpactsofenvironmentaltoxicityarenot
limitedtothepresentbodiesofendangeredspeciesandtheecosystems
theycompose;theydestroythetemporalitiesthesebodiesareableto
produceandweavetogether,thetime-scapingworkthatspeciesarealways
engagedinastheyevolve,change,andinteractwithpastandfuturekin.
Thecoralssingledoutforselectivebreedingaresituatedinatoxic timescape
thatisspecificallyoneofimpossibleevolution;itdestroysthelifetimes
ofindividualbodies,butalsostuntsoneparticularpathwayforaspecies
toinhabitthefuture—bychanging,adapting,andultimatelybecoming
somethingotherthanwhatitwas.Conservationbiology,especiallyat
itsmostspeculative,isalsoanattemptatbringingdisparatespeedsback
togetherinanattempttoremakedynamicassemblages,andassuchan
interventionintheveryabilityofendangeredspeciestogooninhabiting
andshapingfuturetimescapes.
Understandinghumaninterventionintononhumanlivesforcoun-

terextinctionpurposes—notjustastheirruptionofaseparate“cultural”
ortechnologicalregimeinto“natural”livesbutalsoasoneelementin
asetofinterspeciesrelationsspanningcoevolutionaryhistory—might
bypasscommondualismsopposingnaturalandcultural,wildandar-
tifactualized,whichstillanimatedebatesinandaroundconservation
biology.Thesepracticesdonotmerelysimulatethepotentialitiescon-
tainedwithinabstractandabstractedexperimentalobjects;theyhave
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animmediateeffectontheagencyoftheendangeredspeciestheyare
designedtomaintain,anditisthisagencyIproposetoexcavatebytaking
intoaccountthefuturityandgenerativityofconservationbiology.Iwill
brieflysketchoutthehistoricalcontextinwhichselectivebreedinghas
emergedasapotentialconservationtool,aswellastheprojectsincoral
assistedevolutioncurrentlybeingtrialedinlaboratoryandfieldsettings.
Theseprojectsmustbereadasworkingnotonlywithbodiesbutwith
temporalityandtemporalagency,inordertolayoutpreciselywhere
theirpromiseandtheirdangerbothlie.Iarguethatreadingassisted
evolutionasaninterventionintotimescapesalsocomestobearonour
understandingofextinction—recastingitasaterritoryratherthanan
event,andonethatmustbecrossedbyengaginginvariousformsof
interspecieswork,makingandunmakingpresentandfuturetimescapes.

The Return of Selective Breeding and 
the Rise of Assisted Evolution

Theissueofadaptationhasanimatedthepracticeofcaptivebreeding
inzoosandbotanicgardensatleastsincetheintegrationoftheformer
intoexplicitconservationefforts.Thisshiftinzoo-biologicalstrategies
canbedatedbacktotheimplementationofSpeciesSurvivalPlansby
theAmericanAssociationofZoologicalParksandAquariainthe1980s,
anditsattendantneedformasterplans,studbooks,andthecoordination
ofbreedingproceduresbetweenzoos.Captivebreedingcomeswitha
hostofconservationistanxieties:theproblemofkeepingpopulations
asunchangedaspossible,theissueofexcessivehabituationtocaptivity
andhumancloseness,andthequestionofhowtoreadaptindividuals
slatedforreintroductionintowildhabitats.SpeciesSurvivalPlansare
alreadywaysto“selectivelybreedindividualsinthecaptivepopulation
inordertomaximizegeneticdiversity,”3asCarrieFriesepointsout.And
yet,theexsituconservationofendangeredspeciesisalsoconstructedon
thepremiseofbreedingthem“withoutcompromisingtheviabilityofthe
populationorchangingitscharacteristics,”4whilealsonegotiatingthe
pushandpullofnecessaryhabituationandthedesiretokeepanimals
as“untainted”byhumansociabilityaspossible.5Recentscholarshipin
animalstudieshasproblematizedtheseassumptions,forinstanceby
criticallyexaminingtheexsitubreedingofanimalssoremovedfrom
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processesofintraspeciestransmissionandadaptationastobevirtually
cluelessoncereleasedforreintroduction.6Thesediscussionsallcircle
aroundaquestionsometimesunacknowledgedinconservationbiology
itself,namelytheroleofexsitubreedinginselectingforcertaingenes
andalsoforbehavior,plasticity,adaptability.Acknowledgingthisalso
pointstowardtheneedforsuchaselectiontotakeplaceinordertohave
evenachanceofmitigatingthewaycaptivityseversthecoconstituting
ebbandflowofpredatory,commensal,parasitic,orsymbioticrelation-
ships.Conservationbiologyisaninterventionextendingintovarious
spatialandtemporaldimensions,anditproducesmaladaptationswhen
itfailstotakeitsownreachandbreadthintoaccount.Theserangefrom
thefailedreintroductionofanimalsbredincaptivityandthereforecut
offfromthepossibilityofweavingnetworksofculturaltransmission7
torealizationsthatexsituseedcollectionsarenotadaptedtoactual
restorationworkduetotheirgeneticcomposition.8
Whilecaptivebreedingmetwithenthusiasm-dampeningcriticismby

severalbiologiststhroughoutthe1990s,9artificialselectionhasmadea
comebackinzoo-biologicalliteratureinthecontextofincreasedhuman-
inducedintroductionsofpests,environmentaltoxicants,andpathogens,
anddestabilizationofclimatesandhabitats.“Itistimetoweighupthe
prosandconsofusinggeneticengineeringtorescuespeciesfromex-
tinction,”10accordingtoacommentarticlepublishedinNaturein2013.
Onepathwayofartificialselectionisgeneticrescue:theintroduction
ofnewindividuals—oftencalled“immigrants”11—intoapopulation
threatenedbygeneticbottleneck.Oneofthemostfrequentlydiscussed
andpublicizedexamplesisthatoftheFloridapanther;12otheradjacent
projectswerethebreedingofblight-resistantAmericanchestnuttrees
in2014,andtheongoingrestorationofgeneticdiversitytoagroupof
black-footedferretsbyusingsamplesofunrelatedindividualsbanked
attheSanDiegoFrozenZoo.13
Manipulatingimmigrationflowsintoexistingpopulationshasnow

pavedthewayforpracticingartificialselectionentirelyexsitu.One
currentproposalforselectivelybreedingresistanceintoendangered
populationsisgatheringmomentuminamphibianconservation.The
virulentdiseasechytridiomycosis,causedbyafungalpathogen(Ba-
trachochytrium dendrobatidis)discoveredin1980,hasballoonedintoa
pandemicresponsibleforsignificantdeclinesinatleast501amphibian
species.Thephysiologicalfragilityofamphibianskinscombineswith
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capitalistflowsofextractionandtrade,thetighteningoftemporalnets
acrosstheglobe,andtheincreasinglycomplexinteractionsofenviron-
mentaltoxicities,allofwhichresultina“newPangaea”14forseasonedand
resilienttravelerssuchasfungalpathogens;thismakestheamphibians
firstinlineforsuccumbingtonewpandemics.Butfrogscanrallywhen
treatedincaptivity,andahostofmitigationmethodshasbeententatively
putforward,includingselectingforresistanceincaptivecolonies.15A
firststudyconductedoncaptivepopulationsofPanamanianAtelopus
frogsconcludesthat“captivepopulationswillbeaninvaluableassetfor
breedingresistantfrogsthatcanreduceBdinfectionsortolerantfrogs
thatcanlimitdamagecausedbyinfection.”16Thestructureofthechytrid-
iomycosispandemicisoneexampleofhowintersectingspatialchanges
andtoxicemergencesmakecertainfuturesunlivable,bringingwiththem
botheconomicexpansionandexistentialcontraction;toxictimescapes,
here,arethoseoflethallyuncoordinatedspeedsandmovements.
Themostadvancedexperimentationsinassistedevolutionarecur-

rentlybeingcarriedoutbymarinescientists.Surfacingfromthechurning
andurgentwatersofmarineextinctionevents,ahandfulofarticleshave
explicitlyproposed“speed[ing]upevolution”17asanattempttomiti-
gatetheeffectsofthecatastrophicheatwavesof2016and2017,which
ledtoamassivebleachingeventintheGreatBarrierReef.18Coral-reef
bleaching—theexpulsionofthesymbioticzooxanthellaecoralsdepend
onforsurvival—isduetoavarietyofstressfactors,chiefamongthem
thepresenceofvariouspollutants,theriseofwatertemperatures,and
increasedoceanacidificationduetouptakeofairpollution.Itisthe
intersectionofthesefactorsthatmakesforatoxifyingenvironment:
heatstressundoessymbioticrelationships,andacidificationimpacts
theresilienceofreefsunabletoproperlybuiltskeletonsoutofcalcium
carbonate, inaone-twopunchthatmakesbleachingresistanceand
recoveryextraordinarilydifficult.Inthiscontextofalmosthopeless
urgency,anumberofmarinescientistsareintheprocessofmaking
goodonarecentlypublishedcallfor“aseriesofexperimentstode-
terminethefeasibilityofdevelopingcoralstockswithenhancedstress
tolerancethroughtheaccelerationofnaturallyoccurringprocesses,an
approachknownas(human)-assistedevolution.”19Theproposalisat
leastfourfold,combiningdifferentlevelsofinterventionandtherefore
differenttypesofpotentialtransformations.Their“biologicaltoolbox
forenhancingcoralresilienceandstresstolerance”seekstointervene
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inseveralevolutionaryprocesses,suchasthemodificationofmicrobial
communities,theevolutionofendosymbiontsinthelaboratory,epigen-
eticacclimatization,andtheselectivebreedingofcorals.Thisproposal
worksontheassumptionthatcoralreefswillhavetoexistinafuture
timescapeofenvironmentaltoxicity,whereoceansareandremainmore
acidicandwarmerthantheywerebefore;thequestionhereistheinhab-
itabilityofsuchatoxictimescaperatherthananattemptatmitigating
orreversingitsemergence,andoftheabilitiescoralspecieswillneedin
ordertomakesenseofandengagewiththistimescape.
Accordingtotheauthors,theprocessofselectivebreedinghasre-

ceived“virtuallynoattentionincoralreefconservation,...despiteits
clearrelevance,”anditisthemainfocus,novelty,andstrengthoftheir
proposal.Theauthorsproposethemixingofgenepools,bothwithin
speciesinordertoselectforresilientvariants,andacrossdifferentbut
closelyrelatedspeciesinordertocreatemoreresistanthybrids.Asthey
pointout,“arangeofcoralspeciesareknowntohybridizewithother
speciesinthewild”;here,thehybridisnotconstruedasathreatto
establishedtaxonomiesandconservationpolicieswhosestatusmust
beimmediatelystabilizedorjustifiedbutasaninterestingopportunity
tomaximizefitnessindangerouslytoxicanddisturbedenvironments.
Theworktocreateacoral“bredforthefuture”20isnotmerelythe-

oreticalbutalreadywellunderwayinseverallaboratoriesaroundthe
world.OnesuchplaceistheNationalSeaSimulator,afacilityofthe
AustralianInstituteofMarineScience(AIMS)locatedinTownsville,
Queensland,whereoneprojectinassistedgeneflowandoneinhy-
bridizationarebeingconducted.Theformer,helmedbyLineBay,has
seencoralsflowninfromnorthernQueenslandwheretheysurvivedthe
2016and2017heatwaves—theironiesofshippingendangeredspecies
byairlikesomuchpreciouscargoisnotconfinedtoattemptsatassisted
colonization21—andtestedforincreasedheattolerance.Thejuveniles
resultingfromcross-fertilizationwithcoralsfromthemiddleofthereef
havebeentransplantedtotheGreatBarrierReefinJuly2019;thesurvival
ratesofvariouscrossbreedsarecurrentlybeingmonitored,22inanearly
testofthefeasibilityoftheprojectonalargerscale.
Thelatter,underthedirectionofMadeleinevanOppen,combinessev-

eraldifferentpairsofcoralspeciesinordertomonitorthetraitsinherited
bytheiroffspring.Todate,vanOppen’steamhaspublishedtheresults
ofthereciprocalcrossingoftwoAcroporaspeciespairs—Acropora tenuis
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andAcropora loripesontheonehand,andAcropora sarmentosaandAcropora 
floridaontheother—resultingineightdifferentoffspringgroups.23In
ordertodothis,coralsaregrownattheSeaSimulator,keptinseveral
separatetanks,andcloselymonitoredaroundtheirspawningtime.As
soonastheyspawn,thespermandeggsarescoopedoutofthetanks,
takentothefertilizationroom,rinsedoutandseparated,anddivided
intodifferentcups,theretoawaitcrossbreedingwithgametesfromthe
speciessingledoutforhybridization.24Aftersuccessfulfertilizationand
colonizationofceramicplugs,thenewcoloniesaredistributedinto
rearingtanks,withone-halfgrownunderambientconditionsandthe
otherinwaterwarmedupbyoneadditionaldegree,andwithincreased
acidity—asimulationofthetoxictimescapesthesecoralswillhaveto
inhabitthatisnotamerelyabstractprojectionbutalreadyagenerative
existentialexperiment.25Havingbeengiven“somethingthatchallenges
theirbiologyandwilltranslatetothemperformingbetteronthereef,”
inthewordsofRuthGates,26theyarethenmonitoredfor“survival,re-
cruitsize,Symbiodiniumuptake,andphotochemicalefficiency”27—with
theobservedresultthat“acrossalltraitsmeasured,hybridswereeither
equivalenttoormorefitthanatleastoneparent,andnoneofthehy-
bridsperformedworsethanbothparents.”Whiletheauthorsstatethat
hybridizationhasnoobservablenegativeeffects,theyconcludethestudy
bypointingtowardtheneedfordemonstrating“thattheriskofthis
strategyislowbyshowingthatthefitnessoflatergenerationsremains
equalorsuperiortothatoftheparentalspeciesinthewild”beforeitcan
beconsideredasaviableconservationoption.28Evenso,weseehow
theincreasingtoxicityofoceanwatersisalsoatimescapedistorting
conservationisttrajectoriesandinducingnewformsofinterventioninto
evolutionarybecomings.

Reassembling Temporal Agency

Environmentalscholarshiphasbeenturningforsometimenowtoward
anexplorationofthetemporalitiesofextinctionandofthewayspecies
end.MichelleBastian,forinstance,hasshownhowthedeathofaspecies
canbetheresultofanincreasedvulnerabilitypredicatedonlethally
disruptedrhythms:theleatherbackturtlesshewritesaboutaredying
notonlybecauseoffishing,notonlybecauseofclimatechange,notonly
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becauseofplasticintheoceans,butbecausealltheseprocessesarepro-
ducingtheirowndisjointedrhythms,andtheiroverlapcreatesalethal
frictionforcreaturesdependentontheirearliersynchronicityorasyn-
chronicity.29Bastianpointsoutthatconservationwork,inthiscontext,
canalsomeanthenecessityofdisentanglingtemporalities,ofsevering
rhythmsdangerouslybroughttogether—assuch,itappearsasapractice
oftemporalre-orunweavingasmuchasoneofspatialrestitching.The
overarchingimportanceoftimeanditsproduction,thecollaborative
tendingtoitstexturesandrhythms,hasalsobeenemphasizedbyscholars
suchasDeborahBirdRose,notablyinhercharacterizationofextinction
asadoubledeath—thedeathofdeathitself,bywhichshemeansthe
timeandopportunitytoperformdeathcorrectlyandtoweaveitinto
cyclesofmaterialandsemiotictransmission.“Inafewshortcenturies,
thehumanspecieshasbegununmakingthebalanceonearthbetween
lifeanddeath,enablingdeathtoexpandandexpand,tiltinglifetowarda
catastrophethatisdifficulttoimagine,difficulttothink,andyetmorally
imperativetoconsider,”shewritesinWild Dog Dreaming.“Alongwiththe
lossofexistinglifeforms,thereisafurther,equallycritical,lossofnew
lifeforms.Thismeansthatinourdayspeciesbeinglostarenotbeing
replaced.Weareseeingthedeathofevolutioninmanylargeclassesof
lifeforms.”30Weseeherethattimeisofcoursealwaysoftheessencewhen
dealingwithorspeakingofextinctionandcounterextinction;buttem-
porality,thequalityandtextureoftherelationshipsaspecies,agroupof
researchers,anecosystemcanorcannothavewithtime,isjustascrucial.
Inthecaseofbleaching-tolerantcorals,thespeedofevolutionmustbe
broughtintosomesortofalignmentwiththatoftoxification;ifocean
acidificationandtheheatstressitexacerbatescreatetoxictimescapes
inwhichtheserelationshipsarecutshortandinwhich,ultimately,no
furthertimescapingwillbepossible,conservationbiologymustinter-
veneintheabilitytomovethroughtimeandtocollaboratewithothers
inthatmovement,toopposenewformsoftemporalmovementtothe
barren,foreclosedtoxictimescapecreatedbymassbleachingevents.
Thesixthmassextinctionevent—whichtheworldisinthemiddle

oronthebrinkof,dependingonwhoisassessingcurrentextinction
rates—hastodoinpartwithspatialcolonizationandinpartwiththe
infiltrationofmatterandbodiesbyvariouskindsoftoxicants.Inthis
respect,theamphibianconservationistscomparingthepathogencir-
culationaffectingfrogpopulationsaroundtheworldtothere-creation
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ofafunctionalnewPangaeaemphasizehowdeadlythefungibilityof
livingentitiestreatedascommoditiescanbecomeinitsrestitchingof
geographicalrelationshipsandpullingtogetherofdistances.Thisform
ofspatialcolonizationcomestobearonhumansaswellasmore-than-
humancommunities(and,arguably,entireontologicalworlds),31with
catastrophicenvironmentalconsequences—chiefamongthemclimate
change,environmentaltoxicants,andmassextinction.However,this
spatialoccupationalsogoeshandinhandwithaformofcolonization
ofthefuture;latecapitalismisaformidablemachineforreachingdown
intoplanetarypastsandusingthearchived,fossilizedremainsoffor-
mertimes,suchasthecarboniferousremainsthatfueledtheIndustrial
Revolution,toacceleratethepresentandforeclosethefuture.AsZoe
Toddpointsoutinanessayaboutthepowerstructuresembeddedin
“euro-western”timeandsettlercolonialism:

Throughthelogicsofitsownscience,whitesupremacyseeks
tocategorizehumansinsuchawaytostretchitsspindly
whitefingersbackthroughthemammals,thedinosaurs,the
marinecreatures,thestromatolites,thenucleated-cells,the
archeans,theprokaryotes,theverycarbonandoxygenand
hydrogenandnitrogenandatomsandelectronsandquirks
andquarksandenergythatcomprisethisexistence—they
trytostretchthatspindlyfingerbacktotheverybeginning
ofbeinghereonthisplanet, intheformsweunderstand
beingtotake. . . .Artifactsareproductsofaspecificand
singularmarchofeuro-westerntime,amarchthatdrills
downdeepthroughthecurrentepoch...allthewayback
tothefirstgeologiceon,theHadean.32

Toddmakesacompellingcasehereforanalyzingthespecifically
temporalprocessesofwhitesupremacy,andthewaysinwhichthey
emptyoutracializedbodies,conqueredland,nonhumanlife,ornonlife
byclassifyingandartifactualizingthem.Capitalism,togetherwiththe
imperialistandracistpillarsitrestsupon,enactsthereductionofworlds
thattoucheveryconceivablespatial,temporal,andrelationaldimension.
Thetoxicityofthisuseofearth’spasttocolonizeitsfutureisphysicalas
wellasrelational:theforeclosed,occupiedfuturetimescapeprepared
bythisextractivismmakesrelationshipsbetweenagentssopoisonous
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astobecomeimpossible,haltingflowsofinteractionandanimacythat
arepartoftimescapingwork.
Counterextinction,inthiscontext,mustthereforealsoandnecessar-

ilybeanattemptatcounteractingformsoftemporalforeclosure,and
thisiswhereIlocatethecenterofgravityofassistedevolution.There
hasbeensignificantscholarlyengagementwithformsofsuspensive
conservation,whichseemtoarresttimeitselfandforestallitsdangers;
MatthewChrulew,forinstance,pointsoutthepowerrelationsatplay
inanytechnologicalcontrolofspecies’lives,reproductiveabilities,and
temporalagencyorsuspension,usingtheexampleoftheFrozenArkand
itsattempttobankasmuchendangeredDNAaspossible.“Indoingso,
cryopowertransfiguresitsobject,maintainingitinsuspendedanimation,
aslife’scodeorpotentialbutnolongerasliving,withoutanexperiential
relationshiptotheworld,oranautonomouscapacityforcommunal
generation....Thereisanimportantsenseinwhichcryopowerrisks
becominganexcessiveimmunizationoflife,a‘negative[form]ofthe
protectionoflife.’”33Whilethebiopoliticalpowerwieldedbysuspen-
siveconservationinthenameofshieldingendangeredspeciesfroma
dangerouslydisturbedenvironmentcananddoesresultinexistential
impoverishment,Iarguethatconservationbiologyisalsosimultane-
ouslyenrolledinattemptsatreanimatingthespeciesinitscare,inan
acknowledgmentoftheruinsoflatecapitalismtheywillhavetolivein.34

Askinghowconservationprojectsenact,counteract,re-create,or
inventtimescapes,howtheyareinvolvedinlandscapingtimeaswell
asspace,istoaskaboutanimacy.35Savingendangeredspeciesisnota
matteronlyofconservingthembutofdoingsoinawaythatpotentially
animatesthem,puttingthemincirculationinawaythatfosterstheir
abilitytolinkintopastsandfutures,andtoanimateothersintheirturn.
Thetoxicityofthenewtimescapeforceduponcoralreefsundoesthis
veryabilityinitsatomizationofrelationships—betweenendosymbionts
andthestressedcoralsexpellingthem,andbetweencoralsandtheir
evolvingoffspring.Thetoxictimescapeofcoral-reefbleachingisoneof
animacybroughttoastandstill,oftheimpossibilityofturningtoward
othersortowardthefuture,andwhilethetoxicityitselfmightnotbe
madegood,thereisaglimpseofhopeforabypassingofitstemporally
deadeningeffects.Thisparticularprojectofassistedevolutiondoesso
bycollapsingtimescalesinordertorevivefadingtemporalagencies;it
borrowsexplicitlyfromprocessesoccurringinevolutionarytime,from
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apastthatcanbereactivatedasareservoirforfutureinterventions:
“Hybridizationisknowntooccurnaturallyinsomescleractiniancor-
als,”36accordingtoonearticle,whichechoesthewaythat“arangeof
coralspeciesareknowntohybridizewithotherspeciesinthewild.An
interspecificAcroporahybridintheCaribbean,wherecoralreefshave
shownalarmingdeclines,hassimilarandsometimeshigherfitness
comparedwiththeparentalspecies.”37AsthewriterJudithSchalansky
observesinameditationondeathandloss,“Earthitselfisfamouslya
heapofpastfutures,andhumanitythemotleyandfightingcommunity
ofheirstoanuminouspastwhichmustbeconstantlyappropriatedand
transformed,discardedanddestroyed,withtheresultthat,contraryto
whatweusuallyassume,itisnotthefuturebutthepastwhichistheactual
realmofpossibilities,”38anideaonecouldpotentiallyapplytoevolution-
arypaststoo,inparticularwhentheyarerecastasreservoirsforfuture
survivalstrategiesandasjustificationsforhumanintervention.Anditis
notjustevolutionaryhistorythatiswovenintoshiftingcontemporary
timescapes:makingnewhybrids,whichmighthaveachancetoinhabit
toxicanddisturbedfutures,alsoreliesonthemediatedoverlappingof
species-specifictemporalities(this,essentially,meanscoordinatingthe
spawningrhythmsofthespeciesresearcherswanttohybridize,seta
fewhoursapart,justlongenoughtomaketheseinterspeciesencounters
difficultonthereef).
Iwould,however,goevenfurther.Whattheseexperimentsinassisted

evolutionseektoanimategoesbeyondgeneticcombinations,thetech-
nicaldifficultiesofspawningrhythms,oreventheadaptationofone
particularnovelhybrid.Itisevolvabilityitself;thepotentialtoadaptto
currentconditionsandtokeep adaptingpasthumanintervention,andto
forgeatleastonemorelink—tenuous,perhaps,butexisting—tofuture
generationsandspecies.Corals,inthiscontext,emergeasparticularly
likelycandidatesduetotheirkingdom-straddlingcharacteristics:

Coralspossessarangeofattributesthatpromoteevolv-
ability, including(i)thecommonoccurrenceofasexual
reproductioninadditiontosexualreproduction—some
coralsbroodlarvaeasexuallyandothersreproduceasex-
uallythroughfragmentationorcolonyfission;(ii)alack
ofsegregationofthegermcellfromthesomaticcellline;
(iii)theexistenceofsymbiosiswitharangeofpotentially
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fast-evolvingmicrobes;and(iv)naturallyoccurringhigh
levelsofgeneticdiversityandtheoccurrenceofinterspecific
hybridizationinsometaxa....Suchcharacteristicsprovide
notonlygreaterscopeforenvironmentallyinducedepigen-
eticchangesbutalsosomaticmutationstobepassedon
fromonegenerationtothenextcomparedwithstrictlysex-
uallyreproducingorganisms....Therefore,coralspossess
avarietyofcharacteristicsthatmakethemlikelycandidate
organismsforassistedevolutioninitiatives.39

Ofcourse,thewaysinwhichspeculativeconservationgivesitselfthe
righttoanimatenonhumanbodies,species,andbecomingsisnotfree
fromtheshadowofviolence.Thefirstidentifiabledangeristiedtothe
immobilizingtendenciesofconservationbiologyImentionedbefore.
HerewemightturntoToddagain:intheessaycitedabove,shegrapples
withKimTallBear’sdefinitionofartifacts,“thingsthatnolongerhave
immediatetemporalagency—theyaremerelyechoesofpastworlds.In
followingTallBear’sthinking,inwesternontologies,artifactsarethings
(nolongera‘who’)whosekinshiphasbeensevered:theirpeoplecanno
longerspeakfororwiththem.”40Toddalsoidentifiesthetransformation
ofwhatwaspreviouslyanimatedintothingsbyseveringthatwhich
animatesthemasthecornerstoneofwhitesupremacyanditsattendant
ills.Thenaturalsciences,developedandexpandedinthecrucibleof
colonialism,havealwaysbeenapartofthisprocess;conservationbi-
ologyhasahighpotentialfortheartifactualizationofitsmaterial(beit
species,bodies,places,orecosystems,whichcanallbetransformedinto
objectstobeworkedupon),andthisparticularbranchofmarinescience
certainlydoesnotseeminvestedinworkingwithAboriginalbearersof
ecologicalknowledge,forinstance,whenitcomestoselectivelybreeding
AcroporacoralsfromtheGreatBarrierReef.Hereagain,weseethespec-
terofgeneticfetishismandofreductivelaboratorypractices41looming
ominouslyabovetheexperimentaltanks,overshadowingthemwiththe
threatofmakinglivelycoralsintomerelaboratoryobjects,whichcan
bemanipulatedatwillandarefunctionallyidentical.
Letusmovenowtotheotherendoftheanimacyspectrum,whereI

wouldalsoliketoemphasizeacertainlevelofkinshipbetweenrecent
transformativeconservationproposalsandaworryinglyneoliberalset
ofconceptsandattitudes:asamagazinearticleoncoralhybridization
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attheAIMSremarks:“VanOppenandothersarere-engineeringcorals
withtechniquesasoldasthedomesticationofplantsandasnewasthe
latestgene-editingtools.Andtheresearchersareadoptingattitudesmore
commontofree-wheelingSiliconValleystartupsthanthemethodical
worldofconservationscience.Justastechentrepreneursareurgedto‘fail
fast,failoften,’scientistsarepushingtoquicklytestideasandditchthe
leastpromisingonesinthehuntforresultsthatcanbemovedfromthe
labtotheocean.”42Hereasinotherbranchesofspeculativeconservation
(suchastherecentliteraturedealingwithanddebatingtheconceptof
novelecosystems),change,flexibility,innovation,anddestructionare
sometimescouchedindangerouslypositivetechno-utopianterms,with
potentiallyexploitativeconsequences.43
Forthisreason,onecouldseeendangeredspeciesmanagedintrans-

formativeconservationprojectsasenrolledinasubjectificationpro-
cess44notunlikethoseimposedonhumansunderlatecapitalism.The
experimentalandinnovativeaimsoftheseprojects,fulfilledunderthe
crushingpressureofacceleratingecologicalurgency,leadtoaninevi-
tableindividualizationoftheendangeredspeciesthatarebeingdragged
intothefuture,andintosurvival.Thisislinkedtotherecentshiftin
conservationmethods:thelaboratizationoftheexsiturepositorymeans
thatitwillnolongerbepossibletomanagetheendangeredindividuals
beingtransformedinviewoftheirsalvationashomogenous,standard-
izedpopulations.Conservationistsmustattendtothewaysinwhich
theirpracticesassigncertainexistentialregimestothespeciestheyare
studyingandmodifying;and,moreover,theyareobligedtofocusonthe
individualaccidentsofmutation,hybridization,andadaptationrather
thanontheveryconstantsthataresovulnerabletotoxicityandclimate
changeinordertocarryouttheirwork.Theseindividualtraitsare,in
fact,preciselywhatissoughtoutinprojectssuchasassistedevolution;
theindividuallyoraccidentallyexceptionaliswherehopefortheentire
speciesislocated.
Andsospeciesatomizeintoindividuals,whosedifferences,specific

strengths,resistances,plasticitiesmakethemidealbuildingblocksfor
whatendangeredspeciesmightyetbecome.Themandateoftransforma-
tiveconservationisnolongerthebiopoliticalregimentingofmanageable,
homogeneous,andpredictablepopulationsinzoosorbotanicalgardens
forcaptivebreeding,butthemaximizingofthepotentialexhibitedby
exceptionalindividualsorpopulationsthroughthevariationsineffective
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adaptationorpromisedadaptabilitythatmightberevealedwhenthey
aretransplantedintolessfavorablecontextsorjuxtaposedwithnew
commensalsinnovelconfigurations.Accidentsandindividualizationare
soughtout,nurtured,andacceleratedintheexperimentaltanksofthe
SeaSimulator,andthiscouldbereadasbothanupsurgeofnonhuman
agency—theimpositionofirreducibleindividualcharacteristicsonthe
formsofenrollmentproposedbyscientistsandconservationists—and
aworryingtendencytowardneoliberalizingtheworkofspecies-making
itself.Theexceptionalindividualseemsindangerofbeingrecastas
anentrepreneuriallymindedpioneer,abletomakeuseofunexpected
opportunities,butalsoasaprecariousworkerlaudedforflexibilityin
thefaceofarapidlyprecarizedworldinwhichpreviousnetworksof
materialandexistentialsupporthavebeenundonebytheatomizing
blowsofextractivecapitalism,makingnaturefungibleandfetishizing
everyspeciesintoareplaceablecommodity.Inthiscase,theextraction
ofvaluereliesonthecreativityandself-exploitationofflexible“actors”
restabilizingnew“niches”openedbycreativedestruction—justlikethe
newtraderouteshopedfor,insomequarters,oncetheArcticicehas
irremediablyandcompletelymeltedaway.ThisechoesMichaelPeterson’s
workonnuclearinheritance,andonthedangersofunquestionedand
accumulateddecisionsthatendupinsistingontheirownrepetition,
undoingthepossibilityofimaginingafuturenotdeterminedbypresent
productiveandextractiveframeworks.
Thequestionwemustaskspeculativeconservationpracticessuchas

assistedmigrationisnotjustwhetherornottemporalagencyisbeing
observedandworkedon,butwhatkindoftemporalagencyexactly,
andwhatsortoftimescapesitallowsorforecloses—inMichaelPeter-
son’swords,howoverdeterminedthefutureisbypresentpractices.
AndwhilethecriticalassessmentsofWesternscientificpracticesand
theirtendencytowardfetishizingorviolentlymanagingnonhuman
livesandendangeredspeciesmustalwaysbetakenintoconsideration,
therearetwootherpossibledefinitionsofartifactitmightbeuseful
torememberhere:thatwhich,becauseithasbeenmade,mustalso
betakenresponsibilityfor;45andthatwhich,thoughcreatedbyhu-
mansoutofinanimatematter,possessesaformofagency,theability
toanimateothers.46Iemphasizethishereinordertogesturetoward
thepossibilityofreadingassistedevolutionslightlyagainstthegrain
of frameworkscriticizingtechno-utopianismorgenetic fetishism,47
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andexcavatingwhatevergenerativeoratleastintriguingcomponents
itmightcontain.
Proposalsforassistedevolutioncertainlydoborrowboththeircon-

ceptsandtheirtools fromcommerciallyorientedagricultural tech-
niques:asVanOppenetal.note,“Naturalmechanismsofadaptation
canbeharnessedinvariouswaystoproduceorganismswithcharac-
teristicsthatbenefithumanpopulations.Humanshavebeenimprov-
ingwildanimalandplantsforthousandsofyearsthroughselection
ofsuperiorphenotypesresultingfromintra-orinterspecificcrosses:
i.e.,selectivebreeding.”48However,whileitistruethatsomeoftheir
languageveersdangerouslyclosetotechno-utopianorecomodernist
approaches—probablyalsofortacticalreasons,namelymakingthese
proposalslegibleandpalatabletopotentialfundingbodiesandresearch
institutions—assistedevolutionisalsomarkedbyacommitmentto
more-than-humanlivesthatgoescountertomerelytransformingthem
intoproductivenaturalresourcestobecommodifiedandmaximized.
AsIsabelleStengerspointoutinThe Invention of Modern Science,thereare
fundamentaldifferencesamongthedemandsplacedupontheworkof
technologicalinnovation,experimentalsciences,andfieldsciences.The
fieldisthatwhichcannotbeentirelydisplacedintothelaboratory,which
cannotbemadetoexistanywherebutwhereitis,andfieldscientists,
facedwithirreducibleincertitude,unlikethereproducibilityofproofs
andresultsinthelaboratory,mustdevelopwhatStengerscallsan“aes-
theticsofcontingency.”49Evenatitsmostspeculativeandexperimental,
conservationbiologyremainsweddedtothefield,toitsirreducibleand
individualizingcharacteristics,whichmakeabsolutegeneralizations
impossibleanddemandthatresearchersremainattunedandresponsive
tothecapabilitiesandresistancesofwhattheyareworkingwith.
Theissuewhenexamininganykindofconservationapparatus—but

transformativeonesespecially—ishowtoguardoneselfandthatap-
paratusagainstneoliberalism’simmenseabilitytoco-optalmostevery
formofresistanceintoaproductiveandexploitableresource.50This
workmustgoagainstnotionsoflineartime,ofanthropocentrictime
butalsooftimelinesofprogress.Theabilitytoliveinfuturetimescapes
mustnotbeconceptualizedasanenhancementbutasanotherwise,51or
sideways,52orathwart,53whichacknowledgeswhatmightyetbelostin
developingthatveryability,andhowtoloseinawaythatisgenerative
andmeaningful,withouteverromanticizinglife“intheruins”oflate
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capitalism.Nomatterhowsensationalizingtheheadlinessound,thisis
notamatterofbreedinganykindof“supercoral”atall,orofproposing
thatsuchaheroicallyaugmentedbeingcouldinanywayredeemthe
ecologicalcatastrophebroughtaboutbytherelentlessoccupationof
more-than-humanworlds.

Extinction Timescapes

Thischapteraimstostandasanindividualcasestudywhilealsopre-
sentingthewiderconceptualimplicationsofbringingacriticalanaly-
sisofconservationbiologyintoconversationwithtimescapes.Here,I
takeupaphilosophicalproposalformulatedbyJoshuaSchusterinhis
investigationofhowtheissueofextinctioncomplicatesanyattemptat
structuringarobustphilosophyoflife.Schusterpointsoutthenecessity
of incorporatingaricherandmorenuancedunderstandingofwhat
extinctionisanddoesintoanyphilosophicaldefinitionoflife—anun-
derstandingthattakesintoaccountthewaysinwhichextinctionboth
undermineslifeandmakesitpossiblethroughongoingprocessesof
speciation,andtheprecariousnessandchangesinspeciesforminherent
tolife,withoutdiminishingtheimportanceofdiscretespeciesorthe
ecologicalandexistentialweightoftheirloss.54Isituatemyowninquiry
withinasimilarsetofconcerns;ameaningfulandnuancedanalysisof
counterextinctionpracticesmustalsoworktowardquestioningand
redefiningtheassumptionsaboutextinctionthatunderpinthem.As
Schusterputsit,“Futuralindifferencedoesnotsupersedeabeing’sstake
initsaffairs,butistheco-constitutiveconditionofcareforbeingsthat
persist,inhabitingthedoublebindofdifference/indifference.Without
lossandextinction,asinphilosophiesofendlessbecoming,thereisno
ecology;buttoomuchlossandextinction,thereisalsonoecology.”55
Iwouldbringcriticalanalysesofconservationpracticestobearon
conservationproposalsbecausetheyarethesiteswherethequestion
ofwhatextinctionis,whatitsplaceoughttobeinthemanagementof
life,andtowhatextentitmustbeacceptedorworkedwithiscurrently
beinggrappledwith.Theorizingextinctionasaphilosophicalconcept
willneedenrichmentfromavarietyofconcretecasestudies;thebest
conceptsarealwayscomposted,totakeupanidearecentlyformulated
byJenniferHamiltonandAstridaNeimanis,56ratherthangrownin



|Anna- Katharina Laboissière344

soil-freesuspension,andIproposethiscasestudyasonecontribution
tothisongoingprocess.
Ultimately,Iproposethatviewingconservationpracticesasfutural

interventionsintotimescapesisalsoonepossiblepathwaytothinking
aboutextinctionasaterritoryratherthananevent.Extinctionisnota
homogeneousprocess,anditreachesbackintothepastandforward
intothefutureinawaythatdisruptsandrearrangesindividualand
collectivetimescapesinthepresent.Speciescanaccrueextinctiondebts,
theunravelingofcommunitiesbeginslongbeforethedeathofthelast
individual,and“deadclades”areknowntowalklongaftertheirfate
hasalreadybeensealed.Ifextinctionistheorizedassomethingboth
constitutiveofthehistoryoflifeandtheformationofspecies,andas
anexistentialandtemporalterrainthatmustbecrossedratherthana
cataclysmthatcanbewaitedoutinsuspensivecaptivity,transformative
conservationmightberecontextualizedasafairlyrecenttransmutation
ofphylogeneticandexistentialstrategiesforsurvivaldevelopedinin-
terspeciescommunities.Currentshiftsinconservationproposalscan
thenbeunderstoodassymptomaticofadawningrealizationthatone
possibleresponsetomassextinctioneventsistomultiplyandspecialize
thepathways,materialandtemporal,thatspeciescancarvethroughthis
treacherousterrain.57Iglimpseinthesepracticesthepossibility—distant,
perhaps,andneverfreefromthedangerofviolentpowerrelations—of
conceptualizingarelationshiptoendangeredspeciesthatincludestheir
pastaswellastheirfuture,asaterritorywhichcanbecoveredbothby
humaninterventionsandbymore-than-humanactors,intheiractsof
weavingtogetherformsofsurvival,storingandretrievingtheirvitality
inthebodiesofclosekintheyhybridizewith,andprovisioningfor
futuretransmission.

“Howtodisruptpatternsofthinkingthatseethepastasfinishedand
thefutureasnotoursoronlyours?”isthequestionaskedbyKaren
BaradintheacknowledgmentsofMeeting the Universe Halfway.58Itisa
questionthischapterattemptstofindananswertobyworkingthrough
thespeculativeandmarginalconservationproposalsexemplifiedbyre-
centattemptsatassistedevolution.Analyzingconservationbiologyatits
mostspeculativeandtransformativeisanactofbalancingpreciselythe
tensionscontainedinBarad’squestion.Readingtheinterventionsenacted
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byconservationbiologyasmorethanmeresuspension,thearrestingof
more-than-humanprocesses,orthepollutionandimpoverishmentof
wildnessthroughcaptivityopensupthepossibilityofconsideringthe
futurityofthemultiplepracticesitiscomposedof,andinparticular
ofitsmosttransformativeelements.Iunderstandfuturity,here,asthe
potentialinterventionsintotimescapescontainedwithintransformative
proposals,interventionsthatdonotmerelyshapefuturesbutactively
createthem.Assistedevolutionisoneexampleofpracticesseekingto
maintaintheabilitynotmerelytosurvivecurrentconditions(forwhich
free-floatingexsituconservationwouldbeenough)buttotrulyinhabit
anotherfuture,evenifthatfutureisonetranscendinghumanlifetimes
andcivilizations,orthecompatibilityofourspecieswiththedevastating
conditionscreatedbyasubsetofitspopulation.Thisinhabitabilityis
predicatedonthepossibilitytorearrangethetoxictimescapeofinhospi-
tableoceans,atimescapeoflethallyacceleratedspeedscuttingthrough
thepossibilityofslowersurvivalworkandkinmaking.Inasense,this
isamultispeciesdeclensionofThomDavies’sremindertoincorporate
the“longanddeeptimeframes”oftoxicplaces.
ThisiswhyIclosewiththefollowingproposal:adoptinganapproach

thatactivelydenaturalizesbothextinctionandevolution.Iwouldargue
thatpartofthemainthrustofthisvolumeistheideathattimescapes
areworthstudyingpreciselybecausetheyaremade,createdorcaused
(intentionallyornot),maintainedorobscured,but,inallthosecases,
alwaystheresultofsomeformofwork.Conservationpracticesthat
understandthemselves—orcouldbereadagainstthemselves—asin-
terventionsanimatingthematerialandtemporalagencyofendangered
speciesshowwhatshoulderingtheworkthatgoesintomaking,main-
taining,andtransformingaspeciesanditsrelationscouldlooklike,once
itisunderstoodthatthatwork,andthefuturetimescapesitopensup,
isneithernot oursnoronly ours.“Denaturalizing”heremeansrefusing
ahyperseparationthatwouldallowtechnologicalandscientificinter-
ventionstobecastaspureorinnocent,asactsthateitherdonotleave
theirmarksintheevolutionaryhistoriesofvariousspecies,orcreate
entirelyabstractlaboratoryartifactsthatcanbemanipulatedwithout
anyresponsibilitytowardtheirrelationalcontext.Survivingextinction
byevolvinghas,perhaps,never been natural;whatisatstakeisnotto
condemntheartificialityofspeculativeconservationasaviolentbreak
inthenaturalorderofthingsbuttocharacterizemorepreciselywhat
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kindofworkitdoesandhowwellitcollaborateswithnonhumanlabor
andrelationmaking.
IendwithyetanotherquotefromDeborahBirdRose,whichlaysout

theoverarchingethicalprojectofherbookWild Dog Dreaming:“Jonas’s
theory,then,isthatasourunderstandingofourrelationshipswithnature
changes,soourphilosophicalecologychanges....Ourimperativeisto
recoverordiscoverconnectivityandtheradicalawarenessofbeingat
homethatemergesasweembedourselvesevermorecomplexlyintothe
lifeoftheworld.”59Soourphilosophicalecologychanges:ifourstance
towardnature,extinction,andremediationcanbeespousedinaspace
augmentedbyatleastonedimension—thetemporal—whoknowswhat
mightemerge,andhowwemightbegintobridgethetoxicandlethal
suspensionsenacteddailyindesperateattemptsatconservingwhatis
beingdestroyed?
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