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Fold,	Format,	Fault:	On	
Reformatting and Loss

Marek Jancovic

AfterthedissolutionoftheIntelligenceDirectorateoftheBuenosAires
ProvincialPolicein1997,asafewith15rollsofmicrofilmwasfoundhalf-
accidentallyinitsformerheadquartersinaroomdisguisedasasupply
closet(Vales1999).Theroughly20,000personalfilesrecordedonthese
microfilmscontainedinformationaboutmanydesaparecidos—anestimated
20,000to30,000“disappeared”whoweresecretlyarrested,kidnapped,
tortured,ormurderedbytheArgentinemilitarydictatorshipduringthe
1970sand‘80sasallegedpoliticalenemies,criminals,dissidents,orsus-
pectedsocialists.

TheearlyhistoryofmicrofilminginArgentinaiscloselytiedtothemilitary
andpublicadministration(Gionco2016).Theuseofthismedium,suchas
formicrofilmingcadasterrecordsandpatentsorarchivingtheresolutions
ofdissolvedstateorgans,wasencouragedandinsomecasesmandated
legislativelyorbypresidentialdecreeinthe1970s.Thetransferofthe
desaparecidos’paperrecordsfromonecarriermediumtoanotherwasa
reformatting,acompression.Itwasaschismaticgesturethat,ontheone
hand,physicallyandsymbolicallydiminishedthesignificanceofthepastin
shapingthepresent,and,ontheotherhand,preservedthetracesofthis
pastforafutureyettocome.

Itisinthenatureofmicrofilm—itsaffordanceormediumspecificity,aswe
mightsaysomewhatarchaically—toeasilyhidelargeamountsofinfor-
mation.Overtheyears,itscompressivepropertypermittedthepoliceand
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secretagenciesofArgentinaandotherpreviousSouthAmericandictator-
shipstoconcealanddenytheexistenceofhundredsofthousandsof
documentsand,byextension,thepeoplethat“disappeared”withthem.1 
Theactofreformattingbecamethesubjectofaninternationalpolitical
scandalwhen,in1997,El Mundorevealedthatmanythousandsoffurther
fileshadbeenbroughttoSpain,microfilmedthereandtransportedsecretly
toSwitzerland(LaNación1997a).There,itwasreported,inalockboxin
anunidentifiedbankinLugano,theyanticipatetheirowndiscovery.The
reasonsforthisareamatterofspeculationandalthoughtheexistenceof
still unseen desaparecidosrecordshasbeenconfirmedbyseveralmilitary
officials(Clarín1997a,1997b;LaNación1997b;Ares1999),tomyknowledge,
theyhaveneverbeenfound.“[T]heyremaininwaiting,about to be of his-
tory,” asCharlesWolfewroteaboutthelimboinwhichknowledgelingerson
itsjourneyfromthepastbeforeitbecomeshistory(2009,98,emphasisin
original).

Thepaststoredonmicrofilmscan,ofcourse,stillbe“lost”—thatistosay,
incineratedinsecret,asindeedhappenedwithmanyofthem(Bonnefoy
2017).Yetbeingthearchivalmediumthatitis,undertherightconditions,
microfilmalsoaccommodatesthepossibilitytobefound.Whenafraction
ofthefilmswererecoveredafter23years,thepainfulbutinmanycases
intangibletraumaoftheDirtyWarwasfinallyformattedintoevidencethat
couldbemourned—itbecameanarchiveofrepression,astheyarecalled.
Thearchivesofrepression,someofwhichremainundiscoveredandsome
alreadydestroyed,symbolicallylinkthememoryofLatinAmericanstate
terrorandgenocidetoothersacrosstheglobe.Theexistenceandsub-
sistenceofthemicrofilmsgraduallydiscoveredthroughoutthe1990shas
beenandcontinuestobevitallyimportantinthejudicialandculturalrecu-
perationfromArgentina’sdarkpast,orwhatThomasKeenan(2014)calls
“counter-forensics”:anunearthingofburiedbodiesandhiddenarchivesin
theserviceofpoliticalstruggle,inthesearchforjusticeforthevictimsand
theirfamilies,andinremembranceoftheirpersonalnarratives.

Themicrofilmslaterunderwentanotherreformatting.Aroundtheyear
2000,theyweredigitizedandstoredinTagged Image File Format(TIFF)
bytheArgentineForensicAnthropologyTeam,thenongovernmental
organizationtaskedwiththesearchforinformationaboutdesaparecidos 
(Hanson2000).2Thisformatmigration,too,enabled(thoughnotwithoutits

1 Kahan(2007)givesagoodhistoricaloverview(inSpanish)ofthefunctioningofthe
IntelligenceDirectoratearchiveanditsopening.

2 Foracontemporaryaccountofpreservationchallengesattheturnofthemillennium
inArgentina,Chile,andUruguay,seealsoBickford(1999).Foramorerecentsocial
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ownlossesanddifficulties)arereadingofthepast.Digitizingthefilmsinto
alosslessformatmeantnotonlypreservingthemastestimony,butalso
madepossiblethecomputer-assistedanalysisofconservedfingerprints,
thankstowhichtheremainsofsomemissingpeoplecouldbeidentified
andlocated.

Letusthus,atleastprovisionally,assumethattheArgentinecaseisnotan
aberrationandthatformatchangesarealwaysanexpressionofapolitical
will.Thisisnotonlybecause“format-makingactivities”oftenplayoutas
politicalmachinationsinthearenaofcartel-likeconsortia(Sebok2009;see
alsoDecherney2013).Evenafterformatshaveformedandtheirwarshave
beenwon,thereformattingofolddocumentsdoesnotbecomeaneutral
procedure.Thechoicetostoreinformationinanyparticularformatfora
givenpurpose,evenwhenthischoiceappearstobeadisinterestedeffect
ofconvention,alwaysprecludessomemanipulationsofthepastwhile
permittingothers,whethertheinformationisconcealedinacloset,stored
inadepositbox,orsubmittedtocomputeranalysis.Thissupposition—that
mediaformatsarepoliticalcharacteristicsofhistory—demandsthatwe
enterandinterrogateaplacewherereformattingisperformedonagrand
scale:theaudiovisualarchive.

Inthischapter,Iwishtoconsiderreformattingasarecurrentcultural
practiceandexplorethewaysittransformsourrelationshipwiththe
past—thatis,bothcurtailsandmultipliesthewaysinwhichwecaninteract
withit.Whatobjectsgetreformatted,how,andwhy?Whatrelationship
existsbetweenreformatting,loss,andhistory?Inordertooffersome
possibleanswerstothesequestions,Iwilllookatmechanismsofformat
standardization,identification,andmigration.Intheinterestofcapturing
someofformats’overarchinglogicsandsimultaneouslytakingadvantage
ofthemanymeaningsof“format,”Iwilldosoacrossanumberofdifferent
mediaandindustries,butpaycloseattentiontofilmarchivesinparticular.
Myanalysiswillbeconceptuallyinformedbybibliography,asmystarting
pointwillbetodevelopaformattheory—andatheoryofreformatting—
groundedinthestudyofpaperandbookmaking.

An	Epistemology	of	Loss
Manyheritageinstitutionsworldwide—butamongthemespeciallythose
influentialEuropeanandNorthAmericanarchiveswhosepreservation

scienceperspectiveontheforensic-anthropologicalworkinSouthAmerica,see
MazzucelliandHeyden(2015).
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policieswillsignificantlyshapethefutureofaudiovisualheritagefor
generations to come—are currently participating in international format 
standardizationinitiatives.Theseprojectsaimtoreducethediversityof
analoganddigitalmediaformats,whichisperceivedtobechaoticand
pronetoerror.Centralinthisundertakingarelosslessdigitalformats.
Audioandphotographicarchiveshavebeenmakinguseoflosslessformats
foralongtime,butformovingimages,thelosslesscompressionoruncom-
pressedstorageoflargequantitiesofvideomaterialonlyrecentlybecame
computationallyviableandfinanciallytolerable.

ItisnoteworthythatJonathanSterne(2012)fleshedouttheoutlinesof
whataformattheorycouldbeontheexampleofalossyfileformat.Lossy
compressionhasbeencalled“theveryfoundationofcomputerculture”
insomeofthecanonicalworksonnewmedia(Manovich2001,55),and
morerecentlyalso“imperativetodayfortheoriesofmediaandmediation”
(GallowayandLaRivière2017,143).Contrarily,losslesscompressionand
uncompressedformatshavereceivedratherscantmedia-theoretical
treatment.Atfirstglance,thismayseemlikeanissueofproximity.We
experiencethelossy,epoch-definingtriumvirateofthepost-televisionage
( JPEG,MPEG,MP3)ininteractionswithdeviceswekeepatintimatedistance
fromourbodiesandtouchdaily.Lossycompression’ssensoryqualitiesare
familiartousinformofmanifolderrors,glitches,andartifacts.Suchfaults
makethematerialityofformatsandcompressionschemesmedia-his-
toricallypalpable.

Losslessfileformats,ontheotherhand,atfirstseemtofallintotwocat-
egories.ThoselikeFFV1andLTOarenicheinstrumentswithspecialist
applications,or,likePNG,omnipresentbutrarelynoticeableinsitu.YetasI
havearguedelsewhere( Jancovic2017),losslesscompression,aspartofthe
algorithmicinfrastructureoftheworldandpreciselybecauseitoperatesin
hidingandonglacialandmostlydormantstrataofcultureandknowledge
(archivedfilms,criminologicalrecords,genomicdata),maybecapableof
exertingculturalforcesmuchmoreinsidiousandunpredictable.

Oncloserinspection,though,thereareactuallyplentyofquotidianfile
formatsthatutilizelosslesscompression:GIF,ZIP,andFLAC(familiarto
musicaficionados),tonameafew.Additionally,evenlossyformatslikeJPEG
usemultipleiterativelevelsofcompressiontoreducefilesize,onlysome
ofwhicharelossy.Otherformatslikecameraraw(familiartophotography
aficionados)existinuncompressed,lossy,andlossless“flavors.”Andas
mightbeobjectedatthementionofGIF,thecontoursoflossinessitselfare
unsharp:thoughGIFuseslosslessencodingtocompressdata,itslimited
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colorpalettestillfirmlyplacesitonthespectrumofwhatweconsider
lossyformats(seealsoStrauveninthisvolume).Theseambiguitiesshow
howimpreciseourterminologyisinnaming“loss”andindiscriminating
betweenfiltering,subsampling,quantizing,reduction(seeSchneiderin
thisvolume),andothertechnoculturalproceduresformanipulatingsignals
inordertocondensethem.Butwhat,then,istherelationshipbetween
formatsandloss?

On	the	Folding	and	Unfolding	of	Paper
Thesemanticreservoiroftheword“format”isseeminglyinexhaustible
(seeVolmar,Jancovic,andSchneiderinthisvolume).Iwouldliketoofferan
additionalinflection,theoldestone.BibliographerThomasTanselle(1971)
explainsthatthescienceofbooksneedsawordtodescribetherelation-
shipbetweenthephysicalstructureofabookandtheroutinesofaprint
shopthatoccasionedit.3Historically,theprintingtradeused“format”for
this.Unlikeitsvernacularuse,“format”refersnottosizebuttothefolding
ofabook:asinglefoldingofthepapersheetcreatesafolio,adoublea
quarto—theancestoroftoday’sA4—atripleanoctavo,andsoon.Writes
Tanselle:“formatisnotoneofthepropertiesofpaperbutrepresents
somethingdonetothepaper”(1971,32).Toformatistofold.

Ireturntothisorthodoxbibliographicdefinitionnotoutofetymological
puritanism.Rather,Iamconvincedthatbibliographyhasmuchtoofferto
thestudyofmanymediabesidesbooks,bothmethodologicallyandcon-
ceptually,andthatalooktowardhistoricalbookmakingpracticescanshed
lightonpersistentandimportantmedia-technologicalnotionssuchascom-
pressionand,indeed,format.Bibliographydirectsourattentiontoformats
aspractices,asactionsdone.Anarrowinterpretationofformatasfolding
mayseemlimiting,butitalreadycontainsallofitslaterpermutationsand
setsthestageforthesubterraneanlinksbetweenmediarecognizedby
Sterne.Formattinghasalwaysbeenacompressioninthecontemporary
sense:thefoldingofthepapersheetshrinksitsdimensionsandsimplifies
itstransportandstorage,whiletheimposition—thespatialarrangement
ofindividualpagesontheformebeforeprinting—isfundamentallyan
encodingproblem;itensuresthatthecompresseddataiscollatedcorrectly
anddecodableintherighttemporalorderduringreading(seealsoSeppi
2016,38–42).Wemaythinkofthefoldofabookasanearlyexampleofa
compressionartifact.

3 SeealsoNeedham(1994).
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Thus,ifformatisnotadescriptionofwhatanobjectisbutratheratrace
ofthematerialproceduresthathavecalledforthitsoutwardform,4 
thenidentifyingformatsisnotamatteroftheGalileantechniquesof
measurementandcategorization.Rather,itbelongstothedomainof
interpretationandinference,thedomainofallthosedisciplines—history,
archaeology,criminology,medicine—that,asCarloGinzburg(1989)has
argued,shareadistantlineageindivinationandthereadingofvenatic
clues.Aformatisnotsimply“there”buthastobededucedandteasedout
fromtracesinthepaper.Theplacementofwatermarksandthedirectionof
chainlines(fig.1)leftbehindbythemoldare,fundamentally,justresidue
ofthepapermakingandthereforeirrelevanttothephilologicalessenceof
abook,thetext.Bibliographyreversesthissemiotichierarchy.Toattaina
bibliographicallyandbibliogeneticallyusefuldescriptionoftheformatofa
book,thepreservedwavepatternshavetobeunfoldedandmadelegible
asinscriptions,andthereforeasalwaysalreadymorethanjustaside-effect
ofatechnologicalprocess.

[Figure1]DetailofthetitlepageofGothofredi Guillelmi Leibnitii Opera Omnia,acollection

ofGottfriedWilhelmLeibniz’swritingseditedbyLouisDutens(1768),secondvolume,as

scannedbyandavailablefromtheLibraryoftheMaxPlanckInstitutefortheHistoryof

Science(documentIDMPIWG:U68MHQT3).Edgedamageandfaintverticalchainlinesare

visible.

4 Onthispointcf.alsoNiehaus(2018)whocontraststhephilosophicalcategoryof
“form,”whichcanarisefrominside,with“format,”whichonlymaterializesasacon-
sequenceofbeingacteduponfromoutside.AlsoseeWiedemeyer’sdiscussionofthe
German Faltevs.Falz,foldvs.hinge,inrelationtoDeleuze.
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Themechanizationoftheprintingindustryinthefirstquarterofthe19th
centuryenabledtheproductionofmuchlargerpaperthanwaspre-
viouslypossible.AsTanselle(1971)notes,besidesthetenfoldincreasein
papermakingspeed,thisalsoledtoagreatmultiplicityofbookformats,
muchinthesamewayaudiovisualarchiveshavebeenexperiencingit
withvideoanddigitalfiles.Withtheintroductionofwovepaperinthe
mid-18thcenturyandlaterautomationofpapermaking,chainlinesdis-
appearorbecomepurelyornamental,ceasingtogiveanindicationabout
theformat—asamatteroffact,itisentirelypossibletoencounterbooks
thatdonothaveanidentifiableformatatall.Butalreadypriortothat,
suchmarkingswerealwaysonlyincompletetraces,akindofcircum-
stantialevidencethatneedstobedecipheredinordertobeexplained.As
incunabulistsknowwell,inthehistoryofbookmaking,manyambiguous
formatsexistforwhichprovisionaltermslike“octavo-formsextodecimo”
havetobeimprovised(seeTanselle2000,1971).

Unruly Formats
Suchunrulyformatsrefusetobecontainedbyeconomiesofscale.Things
thatareoddlyformatteddonotfitintostandardenvelopes,mass-manu-
facturedpictureframesorthetimeslotsofbroadcastprogramming.
Theystickoutoffolders,areawkwardtocarry,stubbornlyresistbeing
embeddedinslideshowsoropenedwithincompatiblesoftware.Few
objectsareaspuzzlingandproductivetothinkaboutmedia-theoretically
andepistemologicallyasanelectronicfilewhoseformatisunidentifiable
andwhosecontentsarethereforeillegibleeventhoughtheycanberead.

Theidentificationofformatsisofmajorconcernfornotonlybibliography
butalsoarchivesandtheentertainmentindustry.Formats,whetherbook
orbroadcast,aremorethantheimmediateappearanceoftheformatted
thing.ThisiswhythetradeassociationFRAPA,FormatRecognitionand
ProtectionAssociation,canofferservicesliketheanalysisandcomparison
oftelevisionformatstoassistTVproducersincopyrightlitigation.Archives,
too,oftenneedhelpidentifyingtheformatofelectronicfiles.Anumberof
formatregistriesexisttoaidwiththis,suchastheUKNationalArchives’
PRONOM,adatabaseoftechnicalinformationregardingthestructureof
fileformatsandsoftwareproductsthatsupportthem.

Formatmattershavethusbeentroublingheritageinstitutionsfora
while,filmarchivesinparticularduetocinema’sinternationalnature.
Alreadyinthelate1970sandearly1980s,whenfilmarchivistsbeganusing
computerstoassisttheirwork,formatstandardizationbecameanurgent
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goalofthearchivingcommunity.Theformatinquestionwasnotonlythe
merrycongeriesoffilmgauges,magnetictapes,andfiletypesthatcause
preservationheadachestoday,buttheformatofcatalogdata.Thedevel-
opmentofacommoncomputerizedcatalogingformat—aWorldCatfor
film—would,soitwashoped,greatlyfacilitateinternationalexchange,con-
sistency,anddiscoverability,andwasamongtheInternationalFederation
ofFilmArchives’majorpriorities.Despitewidespreadsupportthroughout
the1980s,suchinitiativesoftenencountereddifficultiesatthelevelof
technologyaswellasinadministration,logistics,andpolitics(see,e.g.,
Smither1987).Wemaycomparethiswiththemedievalstandardization
ofpapersheetandmoldsizes,orsimilarattemptsinRepublicanFrance
around1800,orthethirty-oddyearsittooktosomewhatstandardizefilm
cameraandprojectorapertures,ortheearly20thcenturyeffortstocreate
“worldformats”foralleverydayobjects—allofwhichproducedmixedor,
toputitmoremildly,verygradualandapproximateresults(Needham1988;
Schubin1996;Kinross2009;Niehaus2018).Notably,however,WilhelmOst-
wald’sinternationalformatstandardizationambitions,whichultimately
inspiredtheISO216papersizesinusetoday,werealreadyfundamentally
drivenbyanotionoflosslessness:headvocatedforthe1:√2 aspect ratio 
forpaperbecauseitallowedreformattingwithoutloss—thatis,without
waste(Krajewski2006).Today’sbaroquecornucopiaofformatsandthe
associatedquestionoflosslessreformattingisthereforebynomeansa
newsetofproblems,althougheachtimeitreappearsinadifferentindus-
trial,institutional,cultural,andtechnologicalclimate.

Duringthe1990s,librariesand,later,photographicarchivesbeganto
experimentwithdigitization(asopposedtomicrofilming)forpreservation
reformatting.Halfwayintothedecade,archivistsforthefirsttimecarefully
consideredtheprospectofusingdigitalimagesaspreservationmaster
copies.Evenbeforethat,thenotionemergedthatforelectronicrecords,
“preservationmeanscopying,notphysicalpreservation”(Lesk1992,13).
Theissuesthenwerenearlyidenticaltothosefacedbyfilmarchivestoday,
namely,theobsolescenceofhardwareandsoftware,proprietaryand
thereforeopaquetechnologies,incompatibilitiesbetweenvendors,and
lackofcomprehensiveandinter-institutionalintegrityverificationmethods
(Graham1994;Walters1995).

TheTIFFformatintowhichthedesaparecidosmicrofilmsweredigitized
isnotablythesameformatthatmanyEuropeanfilmarchivesnowuse
tostorelargeportionsoftheirborn-digital(andinlesscommoncases,
digitized)collections.Thisisnotacoincidence.TIFFisusedcommonlyas
a preservation or migration target format because it allows the lossless 



Fold, Format, Fault 203

storageofimagedata,atraitbothcriminologistsandarchivistsconsider
desirable.Archivalformatmigrationsareonespecificmanifestationof
whatWolfgangErnsthasdiagnosedasthe“shiftfromanancientEuropean
culturethatprivilegedstoragetoamedia-cultureofpermanenttransfer”
(2002,14,mytranslation).Reformattingiswhatcontemporaryarchivesdo: 
35mmfilmsarescannedintoDPXimages,DPXimagescompressedinto
MXFmezzaninefiles,mezzaninefilestranscodedintoH.264accessfiles,
QuickTimecontainersrewrappedintoMatroskacontainers,JPEG2000
sequencesconvertedintoTIFFsequences,LTO-5tapesmigratedtoLTO-7.
Thearchiveofthe21stcenturyislikeabookbinderywhereobjectsare
endlesslyfolded,unfolded,andrefolded.Behindalltheseformatsis
sometechnologicalpromise,somestandardizingauthority,somehard-
waremarketingdepartment,someimplicitorexplicitpolicyonclosedor
opensource,someformalandinformalknowledgecirculatedbetween
archivists,someweighingofpreservationidealsagainstfinancialrealities.
Eachformatrevealsachainofaesthetic,political,andfinancialbalancing
actsthathaveledtoitsbeingchosenoverothersinaparticularcohortof
archivalmaterial.

Formatting	as	Cultural	Technique
ForGillesDeleuze,thefoldwasapluripotentinstrumentwithwhichto
thinkaboutandirritate,amongotherthings,thedistinctionbetween
interiorityandexteriority(Deleuze2006;O’Sullivan2012).Thefoldisafault
line,adivisionthat connects.Inthefold,insideandoutside,containerand
cargo,seaandship,discreteandcontinuoustouch.Deleuze’sinterestin
folding(anditsprehistoryinFoucault,Merleau-Ponty,andsoon)didnot
ariseinavacuum.Intheyearfollowingthepublicationofhisbookonthe
foldandLeibniz,thefirstInternationalMeetingofOrigamiScienceand
TechnologywasheldinItaly.Foldinghashadalongbutlatentexistenceon
theperipheryofmathematics.AsMichaelFriedman(2018)observes,paper,
usuallyapassivestoragemediumformathematicalinscriptions,exhibits
thepeculiarbehaviorofproducingmathematicalobjectswhenfolded:
straightlines.Yetfoldingnever,untilrecently,occupiedthesameposition
ofprominencethatothermathematizableculturalpracticeslikeknotting
andweavingdo.Foldingwasaxiomatizedonlylateinthe20thcentury
(Friedman2018),aroundthetimeofDeleuze’sengagementwithit,marking
itsinaugurationintothemathematicalsciences’arsenalofepistemically
productivemachines.
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Wemayalsonoticehowthegestureoffoldingwastakenupshortly
afterwardselsewhere;forexample,byBrunoLatour(1999),whoidentified
thefoldingoftimeandspace,ofhumanandnonhuman,asapropertyof
alltechnicalmediation;orrecallthatDonnaHaraway(2007,249)proposed
infolding as an alternative to interface.Intheyearssince,muchlikeformat
theory,foldinghastakenoffconsiderably,recentlyevenwarrantingan
editedvolume(FriedmanandSchäffner2016)withthesubtitle“Towardsa
NewFieldofInterdisciplinaryResearch.”Likeformats,foldingisinvogue.
Thesetwodistinctconcepts,formatsandfolding,bothofwhichhave
recentlybecomemajorresearchparadigms,canthusbedrawntogether
throughalong,sharedmaterialhistoryinthemediumofpaper.

Althoughtheideaofamediahistoryoffoldinghasbeenbroachedpre-
viouslybyNinaWiedemeyer(2014),folding,surprisingly,hasrarelybeen
countedamongculturaltechniquesandconsideredassuch.5 Cultural 
techniquesareaunitofanalysisbornintheintersticebetweenGerman-
speakingculturalscienceandhistoricalmediaanthropology.6HarunMaye,
SybilleKrämer,andHorstBredekampconceiveoftheminsimilarterms
as“inconspicuousknowledge-techniques,”“cyclicaltranslationchains
betweensigns,peopleandthings”(Maye2010,121,124)orbodilyand
habituated“operativeproceduresconcerningthehandlingofthingsand
symbols”(KrämerandBredekamp2008,18;alltranslationsmine).Often-
givenexamplesareenliterationprocesses(reading,writing,counting)
ormoreprimevalagriculturalprocedureslikethedemarcationofplots,
boundaries,andenclosuresinsoil(Siegert2010,2013;Winthrop-Young
2014).Keytotheseoperationsisthattheyproducethoseprimordialdis-
tinctionsgoverninganthropicculturethatareundoneinDeleuze’sfold:
insideandoutside,cultureandnature,privateandpublic,subjectand
object(seealsoYoung2015).

Theformattingandreformattingofthings—andImean,inthefirst
instance,theliteralfoldingofpaper—isaprimeexampleofacultural
technique,notonlysince,asmediascholarSusanneMüller(2014)argues,
computersbecameubiquitous.Childrentheworldoverlearnhowtofold
paper,thatistosay,theycultivateahabitualempiricalunderstanding

5 Exceptperhapsformarginalmentions,e.g.,inSiegert(1993,2010)andforatreat-
mentbyFriedman(2018)andWiedemeyer(2014)herself,bothofwhomdeal
primarilywithhighlyspecialized—i.e.,mathematicalorartistic—casesoffolding.

6 Thisterm,too,hasbeenenjoyingdramaticpopularityinrecentanglophonemedia
research,dueinnosmallparttothetranslationeffortsofJohnDurhamPeters,
GeoffreyWinthrop-Young,andothers.Foritsgenealogy,seeGeoghegan(2013)and
Winthrop-Young(2014).
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of the manipulation of planar surfaces in space without recourse to 
symbolicalknowledgeoftopology.IgnoringforamomentDeleuze’s
metaphysicalinsightsaboutthefold,thefoldingofpaperascultural
techniqueoperationalizestheboundarybetweenafeaturelessplaneof
virtualpossibilityandactualizedspaceandfunction:a“transitionfrom
nondistinctiontodistinction”(Siegert2015,14).

Initsfocusonprocess,culturaltechniquesresearchthusresonateswith
formattheory.Format,afterall,asbibliographyteachesus,isalways
adoing.BernardDionysiusGeoghegan(2013,69)arguesthatcultural
techniques encompass both the moment of emergence of new symbolical 
systemsaswellastheirformalization,andcanemergepriortothemedia
thatformaroundthem.Thesamecouldbesaidformanyformats:the
greatmultitudeofearlyKinetoscopes,Bioscopes,Biographs,andsoforth
antecededthenotionofcinema.Inadescriptioncloselyresemblingthedef-
initionsofculturaltechniquesjustmentioned,LiamColeYounginterprets
formattheoryasafieldinterestedin“howhumansandtheirdevicescon-
vergetoestablishwaysofdoing,hearing,seeing,andthinkingthatarethe
grounduponwhichconcepts,desires,andinstitutionsarebuilt”(2015,n.p.).
Itisitsgenesisinthehabituatedgesturesofpaperfoldingthatexplainswhy
formatstudiesfindssomuchagreementwiththeanti-ontologicalstanceof
culturaltechniquesresearchpositedbyYoung.

Thebibliographicalidentificationofbookformatsrequiresadiachronic
understandingofpapermaking,printing,bindingandtrimmingmethods
andtools,ofthesequenceofimposition,oftheshapeandweightand
durabilityofthemoldsanddecklesandwirefacings,ofthepressureand
weightappliedtovariouspartsofthemachines,andofthespecific,precise
directions,rules,andwaysofgraspingandhandlingthemthatpaper-
makers,typesetters,andbinderstraditionallyused.Itisthistypeofhaptic,
materialknowledgethatwemightseekwhenresearchingotherkindsof
formats,too.

Tosummarize,foldingandformattingneedtobethoughtconcurrentlyas
culturaltechniques.Iarguethatfoldingmustbestudiedbyformattheory
asmuchasitisbyphilosophyandmathematics.Infact,theremaybean
entiregenealogywaitingtobeuncoveredthatconnectstheseemingly
unrelatedsciencesthatstudyfolding:frommathematics,philosophy,
stratigraphy,andbibliographytothephysicsandengineeringofmeta-
materialsorthebiochemistryofpeptidesandDNA.
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Fault Lines
Here,Ireturntothequestionposedatthebeginning:whatistherelation-
shipbetweenformatsandloss?Oneconsequenceofthemechanizationof
papermakingwasachangeinthebibliographicalvalueoffaultsandlosses.
Theformatofbooksfromthe19thcenturyonwardcanoftenonlybe
revealedthroughincompletecopiesanddamages.Forexample,theleading
edgeofaprintingformereceivesthemoststress,soexaminingdamageon
thetypecandisclosecluesabouttheimposition,andthereforealsoabout
theformat(Tanselle2000).Innewerbooks,theformat/foldingcanattimes
bedeterminedifanuntrimmedorevenunopenedcopyhasbeenpre-
served.Suchanobject,thoughitresemblesabook,is,paradoxically,not
oneyetbecauseitcannotbeopenedandthereforealsocannotberead.
Itisonlybyirreversiblycuttingopenthefolds,bycreatinganinterface—
Schnittstelle—thatthebooknessofagatheringofpaperbegins.7

IfLeibnizprovidedDeleuzewiththefoldsthatholdtheuniversetogether,
healsoprovidedthehistoryofmathematicswithcutsinsearchofan
interface.AttheGottfriedWilhelmLeibnizLibraryinHannover,Germany,
areconstructionofLeibniz’snoteshasbeenunderwaysince2015.Leibniz
hadthehabitoffillingsheetsofpaperwithnotesondifferentsubjects,
frommetaphysicstocalculus,andthencuttingthepaperwithscissors
andorderingthesnippetsbytopic.Inanefforttopiecethepreserved
fragmentstogether,librariansandhistoriansturnedtoforensicsoftware
developedforthepurposeofreassemblingfilesoftheEastGermanState
SecurityServicethathadbeentornupbyhand(Wehry2017).Thehope
isthatbyreformingthescrapsintoawhole—undoingthe“losses”that
Leibnizintentionallyintroducedbyseveringthetemporalrelationships
withinhiswritingandreplacingthemwiththematicrelationships—awell-
formattedchronologicalnarrativemightemerge.

Paperisanexcellentstoragemediumforcreases,itremembersevery
fold.Afoldisalsoafault,awrinkle,apleat,un pli.Tofigurativelyapply 
something(likeaframeworkoraconcept,suchastheconceptof“fold”
toatheoryofmediaformats)meanstoputittoworkbutalsotoplyit,to
bend,fold,anddistortit.Reformatting—theapplyingofanewformat—is
thereforeneverjustarepackagingbutalwaysarefolding.Asweknow
sinceMatthewKirschenbaum(2012),whoappliedmethodsofbothbib-
liographyandforensicstothestudyofelectronicdocuments,every

7 Here,again,weheararemoteechoofagri-culturaltechniquesatwork:thefolded
leavesareslitopenwithatoolcalledaplow.
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migrationisamutation.8 There are no lossless formats because formats 
arenottransparentvesselsbutimprintthecontenttheyframewithscars,
tears,andfolds.Whensomethingisformattedandreformatted,ityields
tothepoliticsoftheformat.Cinemaoffersamoststrikingexample:the
awarenessthattheirfilmsmightbereformattedfortelevisionandhome
videoledcinematographerstodeveloptechniqueslike“shootandprotect.”
Thisframecompositionprincipleanticipatesaspect-ratioalterations
thathavenotyettakenplaceandsubtlyaffectsnotonlywhatappears
inthepictureandhowbutalsothesetdesign,lighting,soundrecording,
and,asMarkSchubin(1996)hasdemonstrated,alsotheplot,timingand
dramaturgy.Formatscanthusalsoshapeandreformatculturalexpres-
sionspreemptivelyandacrossdifferentmedia.

[Figure2]PageIIfromthetableofcontentsofGothofredi Guillelmi Leibnitii Opera Omnia in 

twodifferentonline-accessibleversions. 

A:AcopyheldandscannedbytheLibraryoftheMaxPlanckInstitutefortheHistoryof

Science;digitizationprovenanceunknown. 

B:AcopyheldbytheNationalCentralLibraryofRome,scannedonMarch19,2013by

Google(Archive.orgidentifier:bub_gb_zeDzFGJjWLIC).

Bibliographyteachesusthatlossandfaultsintheirmanyformsare
epistemicallyfertile:theycanberead.Indeed,forcertainmodesof
addressingthepast,theyaredesirable.Thisisacriticalrealizationfor

8 SeealsoChun2008.
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anyprocessofreformatting,especiallyfortheinstitutionalrealitiesof
preservationanddigitization.Historicalbooks,forexample,areoften—
mostprominentlyinGoogle’sbookdigitizations—scannedandretouched
inawaythatprunesawaythefuzzyanddamagededgesofleaves.The
examplesinfigure2demonstratetwoverydifferentapproachestobook
digitizationonthesamepassageoftext.ImageAincludesthefoldand
edgesaswellasfaintlyvisiblechainlines.InimageB,contrastisincreased,
renderingalloftheminvisible.Theformermuchbetterpreserveshis-
toricalinformationpertainingtotheformatasamaterialandsensory
propertyofthebook.ButimageB,too,isnotwithoutitsownfolds,faults,
andmarginaliathatdocumentthetechnicalprocessesandlaborofitsown
reformatting:sometextisautomaticallyturnedintobluehyperlinksand
underlined,andthescanneroperator’spresenceismarkedbytheinclusion
ofafingercoveredwithaprotectivepinkgloveinthelowerleftcorner.9 
Thesereformattingsencodeverydifferentrelationshipstothepast,and
makeverydifferentformsofhistoricalinquirypossibleorimpossible.

Asfarasknowledgepracticesgo,theonlineaccessibilityandsearchability
oflibraryandarchivecollectionsisoneofthegreatachievementsofthe
21stcentury.Buttrimmingofftheedgesandothertracesofformatting
means,inessence,presupposingthatpeopleaccessingthedigitized
recordswillhaveaninterestonlyinaselect(althoughundoubtedlyvery
important)aspectofthebook,namelythetext.Evenwhenscannedinhigh
resolutionandsavedinalosslessformat,the—quiteliterally—marginal
knowledgecontainedintheshapeandstructureofthebook’sfoldedleaves
canthusbelost.10Onecouldarguethatforthevastmajorityofreaders,
suchdigitizationsaregoodenough,sinceonlytheminusculeaudienceof
thebibliographicallyinclinedwouldbeinterestedinexaminingthepaper,
andthoseshouldlikelyprefertodosoonthephysicaloriginal.Whilethatis
hardtodispute,mypointhereisthatallactsofreformattingexpresssome
limitedandlimitingideologyofuseandutility,someopiniononwhatcon-
stitutescontentor“essence”andwhatissecondarytoit,and,asthehidden
desaparecidosmicrofilmsshowmosturgently,somepoliticsofaccessand
exclusion,visibilityandsecrecy,historyandmemory.11

9 OntherelationshipbetweenGoogle’sbookscanningprocessandoutsourcedlabor,
seeBergermann2016.

10 Wiedemeyer(2014,145–48)makesasimilarcriticismofdigitizations.
11 Siegert(1993)compellinglydelineatestheseparationbetweenpublicandsecretin

thelatemedievalperiodasadifferenceofmedium,of(rigid)parchmentagainst
(foldableandsealable)paper.Onecouldrephrasethisasthedifferencebetweena
capacitytobereformattedandresistancetoit.
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Evenlosslessformatsare“lossless”onlyinanarrowandtransitorysense
boundbyhistoricalcontingencies.TIFF,forinstance,carriestheafford-
ancesandconstraintsof32-bitcomputing:itcanonlyreferenceaddresses
4gigabytesawayfrombeginningoffile.Forimagesequencesindigitalfilm
preservation,thisisnotyetaproblembecauseasingleframeisorders
ofmagnitudesmaller.Butifweventuretotheperipheryofwhatmight
stillbeconsideredvisualculture—astronomicalandmedicalimaging,
forexample—itquicklyprovestobeaninsurmountablelimitation.In
response,thesefieldsdevelopimageformatsoftheirown(likeDICOMor
BigTIFF),andtheyoftendosofullyawareoftheneedtostandardizethem.
Butasimagingpracticesandhardwarechangeandtheneedsofparticular
communities(clinicalvs.researchimaging,forinstance)diverge,the
formatstendtomutateandmultiply(see,e.g.,LarobinaandMurino2014;
Kitaeffetal.2015).

Deleuze’sreadingoftheBaroquewascloselytiedtoanuproarofformats,a
Great Reformatting: 

thepaintingexceedsitsframeandisrealizedinpolychromemarble
sculpture;andsculpturegoesbeyonditselfbybeingachievedin
architecture;andinturn,architecturediscoversaframeinthefaçade,
buttheframeitselfbecomesdetachedfromtheinside,andestablishes
relationswiththesurroundingssoastorealizearchitectureincity
planning.(2006,141)12

OurageindustrializedDeleuze’sBaroqueintothebedrockofcultural
production.Notjustinthearchive,reformattedaudiovisualobjects
surrounduseverywhere;infact,mostimages,texts,andrecorded
soundsweencounterundergodozensofformatchangesthroughouttheir
existence.DocumentsbornasInDesignfilesarereformattedfore-readers
andexportedasPDFs,printedandthenscannedasDjVufiles;onlinevideos
aredownscaledformobiledevicesandupscaledfor8Ktelevisionsets;films
metamorphosefromrawvideotointermediateeditingformatstoDCPsor
XDCAMorVP9files.OurmessagingappsconvertalltheanimatedGIFswe
sendintoMP4videos,sincewewouldotherwisebeinundatingtheirservers
withaninefficientlylosslessformatfrom1989.Contentdeliverynetworks
reformatJPEGimagesintoWebPfiles.Ourhandhelddevicescontinuously
monitortheirownorientationinspaceanddiligentlyturnimagesfrompor-
traittolandscapeforus.Itisaverycontemporarybrandofvexationand
angertobefightingwithaphoneovertheformatofaphotographwhose
“orientation,”storedinEXIFformat,contradictswhathumanobservers

12 SeealsoJacobBurckhardtonBaroqueformatsquotedinNiehaus2018,30.
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mightconsidernatural.Unruly—wemightevensayqueer—formats,
indeed.Manyofushavebynowsurelyalsoencounteredtelevisionsets
thatrefusetoplayvideofilesbecauseofaparticularformat:thefilesystem
formatofastoragemedium,anunlicensedaudiostreamformatorevena
nominallysupportedvideoformatinthewrongcontainerorwithaquirk
likeanincompatiblebitdepth.Suchirritationsofmodernlife,inturn,sus-
taintheonlinecottageindustryofformatconvertersoftwareandservices.

[Figure3]ScreenshotfromatrailerforThe Hitchhiker’s Guide to the Galaxy (2005)

circulatedonYouTube,showingtracesofmultiplereformattings.Theimageoriginated

withananamorphicwidescreenaspectratioof1:2.39.Mybriefexaminationsuggests

thatthistrailermayhavebeendigitizedintoDVNTSCformat,erroneouslycaptured

withoutcorrectingforDV’snarrowpixelaspectratioof0.91(thusstretchinginwidth)and

letterboxedintoa3:2frame,subsequentlyletterboxedagainintoa4:3frameandfinally

pillarboxedforYouTubeintoa16:9frame.

[Figure4]Thesameframefromthe2007TouchstoneHomeEntertainmentBlu-rayrelease

ofthefilm.



Fold, Format, Fault 211

Allofthesereformattingsleavetheirownfolds.Trimmingtheedges
ofascannedbook’spagesisasubtractivereformatting,likethelossy
amputationofpaintingsthatarthistorianJacobBurckhardtpleaded
againstin1886(Müller2014;Niehaus2018).Attimes,reformattingcaneven
induceacompleteeffacementofmediaobjects:PaoloCherchiUsai(2000,
61)oncerecalledafulminantanecdoteinwhichaprintofHans-Jürgen
Syberberg’sParsifal(1982)washackedtopiecesbyafuriousprojectionist
whowasunabletocorrectlyadjustitsaspectratio.Butformatchanges
arealsogenerative.Theblackslabsofletterboxedfilmsontelevision
ortheblurryaureolesthat“correct”verticalvideostomakethemsuit-
ableforYouTube—theseprostheseswegraftontothingsinorderto
makethem“have”acertainformat(figs.3–4)arenotsimplyemptyor
redundantspaces.Theyareevidenceofproceduralfrictionsacrossaes-
thetic,technological,andeconomicregistersthatsometimes,dramatically,
escalateintoformatwars.

Importantly,thisisnotonlyamatterof“poorimages”(Steyerl2009)or
“smallformats”(Niehaus2018)thatwanttocirculatequicklyandthere-
foreshiftandshedtheirshaperecklesslyandoften.Itcanalsohappen
tofilmsduringtheirtransitionfromtheformalizedfilmindustryintothe
filmarchive.Asoneoftheexamplesknowntome,theEYEFilmInstitute
intheNetherlands,asiscommonincountrieswithstate-subsidizedfilm
industries,asksdigitalfilmproductionstobestowcopiesasDigitalCinema
DistributionMasters(DCDMs)tothearchive.Thismastercopycontainsthe
picture,sound,subtitles,andmetadataofafilminlosslessformats.Filming
inHDTVresolution(withawidthof1920pixels)isstillnotuncommon,
forexample,innon-fictionfilmmaking,andforsuchmaterial,EYEFilm
Instituteasksthattheimagebepaddedtoawidthof1998pixelstoensure
fullcompliancewithstandardDCDMresolutions.13Givenaheightof1080
pixels,thistranslatesto1:1.85—ahistoricalaspectratiofromtheanalogfilm
eracommonlycalledflatwidescreen.

Replicatingananalogformatbyadding39emptypixelsonbothsidesof
theimagemightseeminsignificant(andinthegrandschemeofthingsit
verywellis)butitalsoshowsthatformatshaveamindoftheirownand
awayofassertingthemselves.Theysometimesmutatevigorouslywithin
thesamecarrier,andatothertimesremaintenaciouslypersistentacross
generationsofmedia.Formatstendtoremainthesamebecauseofstand-
ardization,buttheyalsochangeinnontransparentways,foldingintoeach

13 MentionofthisresolutionhasbeenremovedinthenewDigitalCinemaInitiatives1.3
DCDMspecificationpublishedin2018.
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otherandstratifyinginternaldifferenceasversioning:U-maticbecomes
U-maticSP,8mmbecomesSuper8,HDCAMbecomesHDCAMSR.Nitrate
filmshrinksandthuschangesitsformat,becomingincompatiblewith
projectionhardware.Incompatiblevideoformatsturnintoclumsycom-
promiseslikethe14:9aspectratiosometimesusedintelevisionproduction.
Besidesthepublicdocumentthatdescribesit,TIFFhasprivate,non-
standard,undisclosed,orunreliablycirculatedimplementationsthatcan
impingeuponarchivalefforts.Thediscrepancybetweenformatasavirtual,
idealstandardandformatasactualizedformiswhynewerstandardization
initiativeslikePREFORMAnotonlydevelopformatspecifications but also 
providetheirimplementationsforreference.Theseparadoxicaltendencies
explainwhysometheoriesofformatscommittotheirmutability
(Bucher,Gloning,andLehnen2010),whileothersinsistpreciselyontheir
fundamentalpermanence(Niehaus2018).Itakethisasanindicationthat
formattheoryhasyettofindamodeloftemporalitythatcanaccountfor
formats’apparentlycontradictorypropensitiesinasatisfactoryway.

Conclusion: A Geology of Culture
Attheriskofoverindulginginsemantics,letusrememberthatafoldis
alsoageologicalevent,abendinthesedimentedstrataofthesoil.Asthe
installationandvideoartistAnnettZinsmeister(2004)notes,thefoldis
aphasetransition,asuddenchangeoforientation.Oneofthegreatest
foldsinthehistoryofEuropehasbeennotonlyaformattransitionaround
1480,whenportablebookformatsbeganreplacingthelargefolios(Füssel
2005).Itwasalsoanideologicalreorientation—areset,aformattingofthe
religiousoperatingsystem,areformation.TheReformationcouldtakeplace
becauseofachangeofdirectioninthetechnologicalsubstrateofculturein
theformofmovabletypebutalso,asJohannesBurkhardtandothershave
pointedout,theinventionandrapidcirculationofformatslikethemass-
printedpamphletanddailyreport(BurkhardtinSchulzeetal.2005).

Formatsthusengravenotonly“oldinfrastructuralcontext”(Sterne
2012,15)butalsothecultural,epistemic,politicalandevenreligious
torsionsofanageintoconcreteobjects.Theycanbeplaceholdersfor
classdifferencesandsocialhierarchies(seeGenette1997,17–22;Bucher,
Gloning,andLehnen2010,20).Entirevaluesystemsandculturesoftaste
areencapsulatedinthewayoneunfoldsa“tabloid”differentlyfroma
“broadsheet.”Someformatsareascribedtruthvalue,othersaremadeout
tobeinherentlyuntrustworthy—recallReuters’2015banontheuseofthe
RAWformatbyphotojournalists.TheNewYorkPublicLibrary’smassive
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collectionofcomicbooksisatestamenttotheculturalmechanismsof
appraisalthatdelimitthesetofarchivableandarchive-worthyformats:
the“books”are,asamatteroffact,microfilms.In2017,theGerritRietveld
ArtAcademyinAmsterdaminauguratedanewmaster’sprogramin“film,
designandpropaganda.”Itscatchysloganannounced:“HDisthenew
A4.”Here,HD,theparvenuformat,metonymicallyservesasaproxyfora
powertransferbetweenmediawhoseintricategradationscannotbefully
articulatedwiththetotalizingtermmediumalone.Thispowertransferis
alsoareversalofdirection:aretrogrademotionfromHippasusbackto
Pythagoras,fromtheirrationalbeautyof√2thatgovernsISO216paper
sizestotheintegerbeautyof2nthatdigitalscreenslikesomuch.

Formatsandmediaarethusinterlinkedinnonlinearwaysthatwedonot
yetfullyunderstand.Theyeachfollowidiosyncraticandmultidirectional
temporalitiesthatslipagainstandattriteachotherbut,confoundingly,
alsoundulateintandem.Formatshavefar-reachingconsequencesforthe
experienceofmedia,fortheaccessibilityandreproducibilityofscientific
data,andforprivateandcollectivememory.Theformatofarchivalrecords
hasasignificantimpactonnotonlywhoisableandwillingtoaccessthem
(Capell2010)butalsotheirperceivedauthenticityandveracity(e.g.,Hed-
strometal.2006).Thatiswhythe“losslessness”oftheTIFFformatusedin
the forensic analysis of the desaparecidosfilesissoinstrumental:ithelpsto
discursivelyanchorthehorrificlossesofavolatilepastinatechnological
promiseofimmutability.

Inthearchive—whetherthedispersedarchivesofrepression,the
establishedinstitutionalrepositoriesofobjectsandknowledgelikeEYE,
ortheirmessypresent-dayonlinecounterpartslikeYouTube—historycan
betracedasanunfoldingofformats.Reformattinghasbecomeoneofthe
chiefactivitiesthatarchivesperformontheobjectsintheircustody,along-
sideoraspartofpreservation.Whatformattheorycancontributetohis-
torical research is an awareness that such reformatting actively inscribes 
historiesinthemarginsandinthefolds.Tothehistoriographicalquestion
“whatdoesthisobjectsay?”formattheoryadds:“whyisitinthisformat?”

Evenwithoutlookinginsidethevesselatthecontentofanarchivalobject,
acloselookatitsformatcanrevealagreatdealaboutthecircumstancesof
itsexistence,andaboutthearchivethatcontainsit.Understandingformat
asaprocessdrawsattentiontonotonly“thecatacombsunderthecon-
ceptual,practical,andinstitutionaledificesofmedia”(Sterne2012,16)but
alsothepoliticssuffusingthosecatacombs,andinsomecasesthebodies
buriedwithin.Formatchangesmightperhapsbethepreliminarytremors
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oflargetectonicshiftsinculturalandpoliticalsystems.Thereformatting
of the desaparecidospaperfileswasaninflectionpoint:themicrofilming
was a signal that mechanisms of institutional forgetting were being set into 
motion.Thesamemechanismswouldlateralsomakepossiblethepast’s
comingintolanguage.ThetransitionfromsilverhalidemicrofilmtoTIFFfile
alsomarksaneventthathasbeenslowlytakingplacesincethe1990s:the
subductionofatectonicformationknownasanalogmediaunderthelarge
stratumofdigitaldata.Tostudymediaformatsisthereforenotjustagood
waytounderstandmediahistory(Müller2014;Sterne2012),itmightbea
goodwaytounderstandthehistoryoftheworld.
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