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1.0 Sammanfattning

I den hir rapporten delger och diskuterar vi resultaten frin firgimnesanalyser gjorda pa ett urval av textila frag-
ment ur Lod6se museums medeltida samlingar. Lédése museum huserar en av norra Europas storsta samlingar av
medeltida textilier. Vi vet ytterst lite om var textilierna kom ifrdn och hur de sdg ut under medeltiden. Vi ville 6ka
kunskapen om detta genom att gora firgimnesanalyser pd ett urval av 51 tradprover fran 29 textilfragment funna
pa 13 olika utgrivningsplatser i det medeltida Lod6se. Identifiering av firgdmne gjordes med High Performance
Liquid Chromatography och photo diode array detection system (HPLC-DAD) och analyserna genomfordes av
Ina Vanden Berghe och Alexia Coudray pa Royal Institute for Cultural heritage (KIK-IRPA) i Bryssel, Belgien.

Dessa analyser resulterade i identifiering av fyra firgkillor; rotterna till krapp och skéldlusen kermes, som bada
ger roda firgimnen. En eller flera luteolinbaserade firgvixter sisom firgreseda, dngsskira, firgginst, kamomill
eller motsvarande, som anvinds for att firga gul, och en bld vegetabilisk indigoid firgkilla, troligtvis vejde. Dock
var indigoiden i samma fragment som en luteloinbaserad firgkilla, vilket innebir att just det fragmentet inte varit
blatt, utan gront. En majoritet av textilierna som analyserades visade sig vara gjorda med ofirgat, men naturligt
pigmenterat garn. Dessa garner varierar i flera nyanser fran vitt till svart och brunt. Man har dven anvint ofirgat
garn tillsammans med firgade garner i flera av fragmenten. Férekomst av tanniner indikerar att man i vissa frag-

ment har anvint dmnet for att férdjupa morka firger pa naturligt mork ull.

De allra grovsta textilierna innehaller endast naturligt pigmenterat garn i olika nyanser, ibland med férekomst av
tanniner, som har anvints till att géra ménster och randningar i tyget. I Gvrigt ar det bade firgat och naturligt
pigmenterade garn i alla olika slags textilier, allt frin grévre hemtextil till finaste halslinningen med sidentrad. I de
ofdrgade tygerna kan det dock ha funnits firgdmnen som har brutits ner 6ver tid och inte lingtre syns. Dateringar-

na av textilierna dr for vida for att kunna siga ndgot om firgimnen 6ver tid.

Fler analyser av fler fragment hade kunnat bredda bilden och bidragit till att kunna dra storre slutsatser kring
materialet. Vidare utveckling av strontiumanalyser hade varit 6nskvirt, sa att man kunde ga vidare med att f6rsoka
fa reda pa varifran ullen hirstammar. Det hade kunnat visa kopplingar mellan handelsmdnster, firgning och méj-

lig lokal produktion.

Nyckelord: Medeltid, textil, firgimnesanalys, vixtfirgning

2.0 Inledning

L&d6se var under medeltiden en av Sveriges forsta och storsta stdder, och under stora delar av perioden landets
enda port ut mot vister. Idag ér det en av de fyndrikaste medeltida platserna i Sverige. L6d6se museum huserar
dven norra Buropas stOrsta samling av medeltida textilier. Vi vet att textilier var en mycket viktig handelsvara
under medeltiden, och med tanke pd att L6d6se var en av landets mest betydande exporthamnar sa dr det extra
intressant att fa veta mer om var unika samling, Sammantaget finns idag 1700 textilfragment i Lod6se museums
samlingar, som dateras till 1100-1350-talet. Det 4r mycket ovanligt med si tidiga dateringar i det medeltida textila

materialet, och dessutom sé stor mingd.

Idag har vi en ganska god idé om vilka tekniker som anvindes nir man producerade medeltida textilier. Dire-
mot vet vi ytterst lite om var textilierna kom ifrdn och hur de sig ut under medeltiden. Vi vet att méinga textilier
var firgade, och 4n idag dr det méjligt att med blotta 6gat urskilja mindre fargskiftningar pa flera av de bevarade
fragmenten. Férutom firger som brunt och beige sa framtrider r6tt ibland tydligt, och 1 enstaka fall dven gront.
Dock férindras firgerna under paverkan av jordmanen de legat i, och dven av tiden de legat under jord. Aven om
man kan se fargskiftningar i materialet idag, sa har vi svart att avgora textilens ursprungliga firg, eller vad den var
firgat med. Mycket tyder pa att betydligt fler firger anvindes 4n vad vi idag kédnner till, och pa samtida illustra-
tioner framtrider ofta firggranna och rikt dekorerade textilier. Kvalitet och firgning var exempelvis en viktig

statusmarkor.

Genom firganalyser pa utvalda textilfragment i L6d6se museums samlingar hoppades vi kunna fa reda pd mer
om vilka firger textilierna har haft och vad man anvint for att firga dem. Urvalet har varit begrinsat till 51 prov-
tradar fran 29 olika fragment av olika typ, tjocklek, struktur och firg, f6r att underséka om det finns en skillnad i
firg pd olika typer av textilier. Analyserna har gjorts av Ina Vanden Berghe och Alexia Coudray pd Royal Institute
for Cultural heritage (KIK-IRPA)

1 Bryssel, Belgien.

3.0 Forskningshistorik

3.1 Tidigare forskning pa Lodoses textila samling

Ut6ver de noteringar som konserveringsavdelningen pa Statens Historiska Museum har gjort (tradriktning, varp/
inslag, tradtithet och vivteknik) har delar av materialet undersékts i olika omgangar. Margareta Nockert har

gatt igenom de veckade textilierna som en del i ett storre projekt. Resultaten dr publicerade i korthet (Nockert,
1991). Andra textilier har studerats inom ramen f6r EU:s Raphaélprogram — Textiles and Seafaring. I samband
med projektet studerades materialet fran tre medeltidsstider och da ingick ocksa textilierna frin tva gravningar i
L&dose. Resultatet publicerades i Medieval Clothing and Textiles 4. Visual Textiles: A Study of Appearance and
Visual Impression in Archaeological Textiles. I samtliga fall har ovan nimnda projekt varit fokuserade pa tekniska

aspekter med textilproduktionen.



3.2 Fargimnesanalyser

Av de firgimnesanalyser som har gjorts pd medeltida textilmaterial, sa dr det vildigt f4 som gjorts pd jordfynd.
De flesta av de textilier som har farganalyserats har didrmed varit tyger som aldrig legat under jord, vilket néstan
uteslutande 4r kyrkliga textilier. Det skulle ddrmed vara av intresse f6r bdde allmidnhet och forskare att fi veta mer

om textilier som anvints i hemmen och andra profana miljSer.

4.0 Syfte

Genom att gbra firgimnesanalyser pd de utvalda fragmenten hoppades vi pa att fa mer kunskap om ett urval av
det unika textilmaterial som finns pa Lodose museum. Avsikten var framforallt att ta reda pa vilka firgimnen som
anvints och pa vilken typ av textilier de olika firgimnena anvints. I férlingningen kan det ge oss en férdjupad

kunskap om hantverket och om det textila modet i L6d6se under medeltiden.

Mer specifikt ville vi s6ka svar pé foljande fragestillningar:
e Vilken firg har textilen haft?
¢ Vad har man anvint for att farga?
*  Hur skiljer sig firgimnet beroende pa typ av textil?
*  Varierar anvindandet av firgimne 6ver tid?

*  Gdr det att siga ndgot om vilka typer av textilier man firgade eller inte firgader

5.0 Metod

5.1 Urval

L6d6se museum plockade ut 51 prover frin 29 olika textilfragment, som hittats 1 13 olika arkeologiska undersok-
ningar i L6d6ése. Mer information om textilfragmenten hittar du i bilaga 1.

Urvalet inneholl olika typer av textil som packtextil, hemtextil, driktfragment och otolkade fragment av varierad
kvalitet. Fragmenten varierade dven vad giller utseende; en del var till synes enfdrgade medan andra hade tydliga
randningar eller andra ménster, som till exempel olika firg i varp och inslag. Vad giller flerfirgade textilier sa dr
det uppenbart att man har anvint sig av garn i olika firger som sedan har vivts till en textil, medan enfirgade
tyger snarare bor har firgats efter att det vivts till en firdig textil. Dessa prover skickades till Ina Vanden Berghe

och Alexia Coudray pa Royal Institute for Cultural heritage (KIK-IRPA) i Bryssel, Belgien.

Hir f6ljer nagra exempel pa vad som analyserades;
* en bit av en r6d halsringning av ull med sideninfillning pa. Det ir ett ovanligt fynd, och det finns en
liknande pa Museum of London som iér firgad med kermes.
e ett antal randiga textilier av ull med rétt och brunt och beige, troligtvis drikttextilier.

* en mycket fin (tunn) textil av ull med gas6gamonster med en hyska pa baksidan, troligtvis drikttextil.

* ctt stycke klide som bestar av tre thopsydda bitar i olika firger. Synligt f6r Ggat édr r6tt, brunt och
gront. Klide var en av de viktigaste handelsvarorna under medeltiden, och de allra finaste producera-
des i omradet kring Flandern.

* ett stycke krabbasnar av ull, troligtvis en grovre inredningstextil som dteranvints som en fotlapp i en
sko.

*  Veckade ylletyger som ir mycket ovanliga i det arkeologiska materialet. Det dr i Loddse och Bergen i
Norge, som man hittat ett storre antal fragment av denna typ. Dessa fragment dateras till 1100-1250,

och samma typ av textil stir att finna pa drottning Katarinas gravtumba fran ca 1252.
5.2 Analyser
Identifiering av firgdmne gjordes med High Performance Liquid Chromatography och photo diode array de-
tection system (HPLC-DAD). Dataanalyser gjordes med Empower software. En detaljerad beskrivning av det

analytiska protokollet 4r publicerat sedan innan (Vanden Berghe et al. 2009).

Férberedande till analyserna undersdktes proverna med ett stereomikroskop for att underséka tridens uppbyggnad

och firg, samt f6r att kunna avldgsna synbar kontaminering. Bilder frin denna analys hittar du i bilaga 2.

Firgimnena utvinns frin fibrerna med anvindning av sur extraktion med saltsyra, f6ljt av etylacetatextraktion.

Sammanfattningsvis anvindes dessa metoder for att pa olika sitt fa fram vilka firgdimnen som finns i fibern.
Sedan jimfordes resultaten med den samlade data av redan kidnda firgdmnen och vixter, och utifran det, samt

skriftliga killor och tidigare forskning, gjordes en tolkning av resultatet.

6.0 Resultat
Resultatet frain HPLC-DAD delar in proverna i sex grupper;
6.1 Réda firgkillor — krapp och kermes

Krapp dr en vixt dir man anvinder roten att firga med och ger réda toner. Krapp hittades i sju av fragmenten.

+ A8

«  Al954

« D81

*  DN207a
« (GD3228a
* NCo4

*+ NE2834

Kermes ir en lus, dir honan ger en klar, 16d fargsubstans. Kermes hittades i ett av fragmenten.



s (250
6.2 Gula fargkillor — luteolin
Luteolin aterfinns i manga firgvixter, exempelvis Firgreseda, Angsskira, Firgginst och olika typer av kamomill.

Det gar inte att avgora vilken vixt som har anvints. Gul luteolinbaserat firgimne har hittats i sex fragment.

« A8

«  AI954

e (C245c

«  GD2741c
e (GD3228a
e NCo4

6.3 Bla firgkillor - indigotin
Indigotin finns i olika vixter som exempelvis vejde eller olika vixter inom indigosliktet. Det gir ej att avgéra med
analys vilket som har anvints, men med den historiska kontexten 4r det troligtvis vejde i det hir fallet. Indigotin
har hittats i ett av fragmenten. Dock har det berérda fragmentet inte varit blatt, eftersom det dven fanns spar av
luteolin i samma fragment. Det har alltsd varit gront.

* NCo4
6.4 Tanniner/garvimnen
Tanniner dr en typ av garvimne som finns i mdnga olika vixter, dven firgvixter (Cardon 2007 s. 6191f). Tanniner
kan ocksa anvindas som betmedel, eller som ett firgimne i sig. Tillf6r man tanniner i ett firgbad sd fir man ofta
en djupare, morkare firg, och tanniner tillsammans med jirn kan ge svart. Tanniner hittades i de flesta proverna,
bdde med och utan firgimnen, dock i mycket sma mingder. Det kan ha tillférts avsiktligt, men ocksa genom
kontaminering av jorden.
6.5 Ovriga imnen
Det hittades dven andra dmnen som ofta forekommer i arkeologiska textilier som kan bero pa nedbrytningspro-
dukter av firgimnen, fibrer eller omgivande material i jorden. Eftersom de detekteras i alla prover i den aktuella
studien utan nagon tydlig relation till den nuvarande firgen, verkar det ganska troligt att deras ndrvaro ir relaterad
till fibernedbrytning eller annat organiskt material snarare d4n med avsiktlig anvindning av fargimnen for farg-
ningsdndamal.
6.6 Ofirgade textilier/naturliga firger
9 av de 29 analyserade fragmenten visar inga spar av firgning eller tanniner, utan har en naturlig pigmentering,
Det dr alltsd garn spunnet av mork ull, [jus ull, och dven blandad ljus och mérk ull i samma trad. Dessa har man

anvint for att fi monster 1 textilen genom rinder eller att anvinda olika firg pa varp och inslag.

I fyra av de tio firgade textilierna har man identifierat bade firgade garner och ofirgade i samma textil, vilket

innebdr att man dven har anvint sig av naturligt pigmenterat garn for att skapa effekt tillsammans med de firgade.

Man bor dock ha 1 dtanke att vixtbaserade firgimnen bryts ner med tiden, och kan ha férsvunnit under tiden de
legat i jord. Det betyder att 4ven om analysen inte har visat pa spar av firgimnen, sa kan de mycket vil ha varit
firgat en gang, trots allt (Brandenburgh 2010, s 55). Dessutom 4r det svart att se skillnad pa kemikalier fran vissa
firgdimnen och de naturligt férkommande i jorden, som exempelvis tanninrika vixter som nétter eller bark (Bran-

denburgh 2010, s 55).

7.0 Diskussion

7.1 Vilken firg har textilen haft?

7.1.1 Ofirgade fragment

Analysen visar att tio av fragmenten inneh6ll garner med spar efter fargvixter, 13 fragment innehdll tanniner
(varav tre inneholl dven spir av firgvixter, Ovriga tio endast tanniner och ofdrgade pigment), och nio innehdéll en-
dast ofirgade garner utan spir av vare sig firgvixter eller tanniner. Dessa naturligt fargade garner har varierat fran
vitt till svart och moérkbrunt, samt nyanser diremellan som man fatt fram genom att blanda mérk och ljus ull. Det
ar dock svart att siga exakt vilka nyanser dessa fragment har haft fran borjan, da de har paverkats av omliggande
jord i hundratals ar. Ljusa fibrer pdverkas mer visuellt in morka, vilket gér att de garner som innehaller blandad
ljus och mork ull dr svirast att fa en bild av hur de en ging sett ut. De som innehdller endast ljus, ofdrgad ull har
troligtvis varit ljusare fran borjan, dock vet vi inte hur ljusa. Det har inte gjorts ndgon melatoninanalys pa dessa
fibrer, vilket skulle krivas for att kunna sdga om det har varit vitt eller ”bara” ljusfirgat som beige eller liknande.
Eftersom moérk ull paverkas visuellt mindre av omliggande jord, sa kan vi 1 dessa fall kan fa en ganska god upp-

fattning om hur textilen en gang har sett ut .

De Jjusa tradarna bestar av ofirgad, ljus ull och
har troligtvis varit dnnu ljusare fran borjan. Den
morka ullen inneballer tanniner men dr troligtvis
sig ganska lik sa som den sag ut nar det begav sig.
Fyndnr A17.

Muntligt Marei Hacke, 2021-03-25.
Muntligt SVK och Marei Hacke, 2021-03-25.



7.1.2 Firgade fragment

De spar av firgvixter som har kunnat konstateras i analyserna ger firgerna rétt, gult och blatt. Dock gir det inte
att siga hur nyanserna sett ut frin borjan, om det har varit morkrott eller ljusrott till exempel. Det bla firgimnet
indigotin hittades tillsammans med luteolin, alltsa en gul firgkilla. Det innebir att det fragmentet har varit gront.
Det ir fortfarande gront f6r 6gat idag, I de fall dér tanniner kan ha anvints som firgdmne har firgen varit mork

brun eller svart.

Fragmentet lingst till vinster innehaller spar av
indigotin och luteolin, och har alltsa varit gront.
Bdda fragmenten till higer dr firgade med krapp.
Fyndnr NC64

7.2 Vad har man firgat med?

Man har anvint sig av vixter for att firga, forutom i ett av proverna da man har anvint skoldlusen kermes.

Troligtvis har man dven i vissa fall anvint sig av garvimnet tanniner fOr att fi fram morka firger.

7.2.1 Krapp
Nir det kommer till de réda vixtfirgade textilierna sa har man anvint sig av roten till en vixt som heter krapp.

Krapp hirstammar férmodligen fran Asien och Frimre orienten, och var den frimsta vegetabiliska réda fargkal-

kungligheter (LaBerge 2018 s 54, se ref diri). Veckade tyger var ett mode som under tidig medeltid som kan ses
pé statyer 6ver kyrkfolk och kungligheter i Europa. Fragmentet 4r dessutom hittat i det omrdde dir den tidiga

kungsgarden 1 Lodose dr lokaliserad, tillsammans med andra veckade fragment och hogstatusféremal, vilket kan

stirka teorin om en méjlig kunglig textil.

Det kermesfirgade fragmentet.
Fyndnr C250.

lan i Europa under medeltid (Cardon 2007 s. 107f). Aven om det inte finns arkeologiska bevis fér odling av krapp
under medeltid i exempelvis Nederlinderna, sa finns det historiska killor pa att man gjort sa (Brandenburgh 2010,
s 54 se ref diri). Dock odlades krapp inte 1 Norden, dirfoér kan man férmoda att de krappfirgade tygerna édr im-

porterade. Lokalt 1 Norden anvinde man istillet andra réda firgkallor som exempelvis gulmara (LaBerge 2018, s 7).

7.2.2 Kermes
Fragmentet som dr firgat med kermes dr ett spinnande resultat, eftersom det var det dyrbaraste man kunde

firga med under tidig medeltid (Andersson 20006, s. 202, Cardon 2007 s 608, LaBerge 2018 s 2). Kermeslusen

lever i medelhavsomradet och anvindes till att firga med fram till 1500-talet d4 man bérjade importera en annan
skoldlus, kochenill, frain Amerika (Wisniak 2003, s 93f, LaBerge 2018 s. 5). Kochenill innehaller cirka tio ganger
mer firgimne per lus dn kermes (Wisniak 2003, s 94). Detta kermestfirgade fragment ér alltsd importerat och inte

Centrala portalen till katedralen i Chartres,
lokalt producerat. Det hat hogst troligtvis varit en del av ett veckat kladesplagg och har sikerligen tillhért ndgon Frankrife. 1194-1220.

Katarina Sunesdotters gravtumba i Gudben.
Farmodligen efter fransk typ. 1257-53.

av de absolut rikaste i samhillet — kanske en kunglighet? I Nordvistra Europa symboliserade kermesfirgat tyg
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Ett annat rott fragment av veckat tyg i den hir analysen visade sig vara firgat med krapp, och ett par visade sig
vara ofirgade men innehéll tanniner. Ar det mahinda budgetvarianter”? Samtliga veckade fragment ir dock
hogklassiga kamgarnstyger som ar vildigt fint veckade (Nockert 1991, s 49) sa dven om de ofirgade fragmenten
skulle vara nagon slags “budgetvariant” sd dr det dnda ett tyg f6r 6verklassen. Det finns ytterligare ett 90-tal frag-
ment av veckade tyger i museets samlingar och det hade varit av intresse att gora fler firgimnesanalyser pd dem

for att fi en Gverblick 6ver hur de dr firgade eller inte firgade.

wn

Firgad med krapp. Fyndnr DN207 a. Ofdrgad men med spar av tanniner. Fyndnr AT11.

Ofdrgad men med spar av tanniner. Fyndnr CG19b.
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7.2.3 Luteolin
Luteolin som ger gul firg, dterfinns i manga firgvixter, exempelvis firgreseda dngsskira, firgginst och olika typer

av kamomill. Det gar inte att avgora vilken specifik vixt som har anvints.

7.2.4 Indigotin
Indigotin finns i olika vixter som exempelvis vejde eller vixter inom indigosliktet. Det gir inte att avgdra med

analys vilket som har anvints, men med den historiska kontexten 4r det troligtvis vejde 1 det hir fallet.

7.2.5 Tanniner

Foérekomsten av tanniner dr svartolkat eftersom det inte alltid gar att avgdra om de tillférts med avsikt att farga,
eller om fragmentet dr férorenat av omliggande jord (Vajanto 2016 s 15). Det finns spér av tanniner i majoriteten
av fragmenten, dock i vildigt laga halter. En spontan tanke dr att halterna borde varit hégre om man medvetet
hade tillfért tanniner till textilen, men riktigt sa enkelt 4r det inte. I ndgra av fallen skulle férekomsten sikert
kunna bero pd kontaminering frin omliggande jord, men i flera av fragmenten férekommer det morka tridar
med tanniner tillsammans med firgade eller ofdrgade ljusare tradar utan tanniner. Detta indikerar att tanniner har

tillforts till de moérka tradarna pd ndgot sitt, avsiktligt eller oavsiktligt.

Tanniner finns i manga vixter och kan ibland fungera som betmedel f6r andra firgvixter. Det finns olika typer
av tanniner, och den typ som hittades i den hér analysen dr ellaginsyra. Ellaginsyra tillsammans med jirn ger en
mork/svart firg (Vajanto 2016 s. 16, se ref diri.), och det skulle kunna férklara varfér de morka fibrerna i ex-
empelvis GD3218 innehiller tanniner, men inte de ljusa. Man kanske helt enkelt har velat firga den mérka ullen
annu morkare. Liknande exempel har hittats 1 Nederlinderna, se (Brandenburgh 2010, s 55f). Det férklarar dock
inte varfor halterna 4r sd laga. Tanniner anvinds ocksa i processen att garva skinn. Kan det, dtminstone i vissa av
fallen, vara s att man har tvittat den moérka ullen i ett kar som dven anvints till att garva skinn med? Det hade

varit intressant att undersoka saken vidare for att fi en tydligare bild av ndrvaron av tanniner i materialet.

Bdde de ljusa och morka tridarna dr ofdrgade, men
endast de mirka innehaller spar av tanniner.
Fyndnr GD3218.
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7.3 Hur skiljer sig firgdmnet beroende pa typ av textil?

I gruppen som innehéll firgade garner eller var firgat som firdigt tyg finns fragment fran klider och hemtextil,
samt ett par oidentifierade fragment av medelfin kvalitet. Det verkar som att man inte slésar” firg pa de all-

ra grovsta garnerna som kan ha anvints till packtextil, eller kanske dynor. Det kinns rimligt, eftersom vi redan

nidmnt att fairgprocessen ofta den dyraste delen av tygframstillningen (Andersson 2000, s. 39).

Av samma anledning kan man tinka sig att det fina veckade fragmentet som firgats med kermes, som ju var det
dyraste man kunde firga med under tidig medeltid, 4r ett exklusivt klidesplagg, Har man rid med en siddan lyx-

produkt sa vill man visa upp den.

I den grupp av fragment som innehaller endast tanniner och inget annat firgimne finner vi allt ifran exklusivt
veckat tyg till oidentifierade fragment som kan ha anvints till klider, och grévre tyg som klassas som packtextil.
Dock tolkar vi ett av dem fragmenten som att det kan ha varit tyg till dynor eller liknande. Vi finner dven grovt

och glest vavt tyg, som troligtvis har fungerat som just packtextil.

Grovt, men tatt vavt med randning. Mdjlig dyna?
Fyndnr C295.

Grovt och glest vivt. Majlig packtextil? Fyndnr NC69.

Vi finner helt enkelt alla typer av textilier i denna kategori. Flera av de tunna, finare vivda tygerna som vi trodde
skulle varit firgade med vixtfirger aterfinns ocksa hir. De kan f6rvisso ha firgats med tanniner med syftet att
fa en mork firg, men aterigen sa dr det tveksamt med flera av fragmenten om tanninerna verkligen har tillférts
avsiktligt. Det dr ocksd mojligt att atminstone vissa av dessa textilier faktiskt har varit firgade med andra dmnen,
men att firgimnena 4r nerbrutna sd att de inte lingre gar att identifiera (Brandenburgh 2010, s 55). Underlaget

for litet £6r att dra nigon generell slutsats, och fler firgimnesanalyser pa fler fragment varit dirf6r varit Snskvirt.

13

Troligt driktfragment av mycket fin kvalitet.

e Har man firgat med tanniner, eller dr den kontami-
1@20=3 & 5 & 7 8 =, nerad? Ar den i sa fall ofirgad?

Fyndnr A1953.

1
- Tunt, fint tyg vavt i gasoga, med hyska pa baksidan.

7.4 Varierar anvindandet av firgdmne 6ver tid?
Eftersom de flesta textilierna har en alltfor vid datering s kan vi inte siga nagot om huruvida firgimnena har
forindrats 6ver tid. Det dr endast ett fital textilier som har kunnat fi en nagorlunda avgrinsad datering, och de ir

for fd f6r att kunna dra nagon slutsats.

7.5 Gar det att siga ndagot om vilka typer av textilier man firgade eller inte firgade?

Utifrdn resultaten i den hér analysen sd édr det svirt att dra nigon generell slutsats kring vilka tyger man firgade
och inte firgade. Vi vagar tolka sa langt att de garn och tyger man firgade var frimst kldder och hemtextil, sam-
tidigt som de fragment som inte var firgade ocksa innehaller dessa kategorier. De allra grévsta tygerna inneholl
tanniner, och fridgan dr om de dr avsiktligt tillférda i en fargprocess, eller om de “kommit dit i tvitten” eller pa
annat sitt. Det gar ddrfor ofta inte att avgéra om man medvetet dndrat firg pa dessa tyger eller inte.

Det skulle vara av intresse att analysera fler fragment fran samlingarna for att f4 en klarare bild av materialet.

7.6 Ofirgade/naturligt pigmenterade

Nir det kommer till de 9 ofirgade textilierna sa aterfinns flera olika kvaliteter, dock tolkar vi de flesta som kldder.
Det ir flera fragment med féllade kanter, ett 4rmhal till en barnkjortel, och de “kidnns” vildigt mycket vardagskld-
der, dven om vi dock inte kan siga det med sikerhet. Ett spinnande fragment i den hir kategorin som sticker ut
ir en tunn spetskypert med sidentrad. Ville man ha ett exklusivt tyg sa bor det ha varit firgat. Kan detta vara ett
sadan fragment dar fargimnet brutits ner 6ver tid? Eller dr det en felaktig slutsats att dessa exklusiva tyger ’bor”
varit firgade? For att komma vidare hade det varit av intresse att titta nirmare pa om det finns fler fragment som
ar hittade 1 samband med det hir fragmentet, och dirmed har vistats i samma milj6 i jorden. Da hade det kunnat

vara intressant att se om det finns fairgimnen kvar i dem eller inte, for att kanske kunna dra en nirmare slutsats.

14



8.0 Nasta steg
Analysresultaten fran detta projekt visade pé flera spinnande och 6verraskande resultat som gett oss vissa svar,
men dven fler fragestillningar;

*  Forekomsten av tanniner ir spinnande och hade varit intressant att se nirmare pd. Eftersom det
finns rikligt med tanniner i manga vixter sa ir det inte orimligt att tinka att dessa tyger kan vara lokalt
firgade. I samband med det hade det dven varit av intresse att f4 veta om ullen i garnet dr lokalt
producerat eller om den 4r importerad. Detta kan man f6rhoppningsvis géra inom en sanr framtid
med hjilp av strontiumisotopanalyser.

*  De veckade tygerna i analyserna visade pé olika firgimnen; den dyra kermesen och den populira
krappen, men dven endast tanniner. Hur kommer det sig att ett si exklusivt tyg varit (mdjligen) fargat
med ”bara” tanniner? Ar detta en lokal produktion, eller &tminstone lokalt firgat? Fler analyser av de
veckade tygerna hade kunnat ge oss en &verblick och férhoppningsvis en tydligare bild.

*  Ardeten férdom fran oss i vér tid att fint vivda tyger ocksa bor ha varit firgade for att visa pa en

exklusivitet? Det hade varit intressant att titta nirmare pa de ofdrgade tygerna av fin kvalitet f6r att
se om man kan komma vidare med det.

Det hade varit av intresse att gora fler firgimnesanalyser pa fler fragment ur vira samlingar
for att i en bittre helhetsbild 6ver materialet. Dirtill 4r det dven intresant att analysera likartade

textilier fran andra arkeologiska samlingar i Norden.

Att arbeta med ovanstdende frigestillningar hade kunnat hjilpa oss att fd en storre fOrstielse f6r det medeltida

samhdllets textilproduktion, handelsstruktur och uppritthillande av social status.

Vi vill dven tilligga att samma fragment som har analyserats i det hir projektet har dven provtagits f6r grunddm-

nesanalys hos Riksantikvarieimbetet pa Gotland som dr under tolkning i skrivandets stund. Det dr av intresse att
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s Fin spetskypert med sidentrad. Har den varit ofdrgad fran
. birjan eller har fargimnena brutits ner med tiden?
Fyndnr NB154.
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Old Lodose - a long story made short

Lédose is situated 40 kilometres from the river mouth of Gota river.
During early middle ages, Loddse was one of the first and largest cities
in what later became Sweden. It was also the only port in the western
part of the country, and Goéta river was the main reason for a settlement
here. During the early middle ages Lododse and Gota river was the only

Today's Lodose. Photo: Per Pettersson.

Swedish connection to the Western sea. Even the earliest archaeological
evidence of the town shows signs of European trade, as coins and im-
ported ceramics.

The medieval town of Lodose got its name from the stream "Ljuda’,
known today as Garda-stream. Ljuda, Lyda, or Léda as it is also written,
means the sounding or frothing water. The name Lodése is derived from

the name of the stream and the plural form of the noun "os"- "6se” which
means river mouth. Lodose therefore means "Ljudas river mouths”.

The first time Lodése was mentioned at the end of the 10th century in
the Icelandic manuscript "Njala”. At that time Léddse may have consisted
of one or two farms. In the middle of the 11th century it became more
of a settlement, and by the 12th century it could be described as a town.
At that time they had three stone churches, one church built of wood



and a simple fort (castrum), probably built by _. \
king Knut Eriksson (1167-96). A royal mint / \
could be found here from the middle of the

12th century.

During the 13th century one of the stone churches | .\ ﬂ,
was replaced by a Dominican monastery. The PN
fort gets ransacked in 1227 and a short after
that a new fortress was under construction. | ...
At the end of the 13th century a leprosy hospital

is mentioned in a letter.

Around the year 1300 Lédése had its largest  The town area when Lodose
expansion with a population of about 2000 had it’s peak around the
inhabitants. During the second half of the year 1300.

century the positive development declined

because of economic depression, political

unrest and the Black Death.

The town experienced several ups and downs up until the Danish occu-
pation in 1455. In the middle of the 15th century the town faced a new
development.

The northern most of the two river mouths that served as a natural
water way into the town and the harbour started to silt up.

At the same time Denmark-Norway started to tax passing ships at
Bohus, where Norway by prior agreement from the 13th century owned
a plot of land on the east side of the river. These seemed to be the
reasons why voices were raised to move the town and improve the
situation of the town’s residents. The decision was made in 1473 and
the citizens who wanted to move and build a new town at the mouth of
the river Save were offered up to 20 years of tax relief. Today it is assumed
that large parts of the central area in Lodose were depopulated, and
during the last urban period the town was concentrated around the
harbour area.

In 1474 the new town changed its name from Gotaholm to New Lodose
(today called "Gamlestan”, which means "the old town"). At the same
time the mother town changes its name to Old Lodose.

Old Lodose kept its town privileges until 1526 when king Gustav Eriksson
Vasa withdrew both the privileges and the right to arrange markets.
The reason for this was complaints from the citizens of New Lodose,
who didn’t want to loose business.

Old Lodose regained its town privileges later in the 16th century, but
lost them finally in 1646.

The remaining citizens in Old Lédose then were offered a free plot of
land in the new town of Gothenburg, and between five and seven years
freedom from taxes.

The area of the old town became farmland with just a few farms and Old
Loddse were almost forgotten about until the first archaeological
excavation in 1905.

The archaeological excavations

Since Lodose was depopulated and the construction of houses did not
start until the end of the 1950’s, the medieval remains have been very
well preserved with deposits up to 4,5 meters thick. Until this date more
than 250 archaeological excavations have been carried out and about
half a million finds registered. A lot of the material is waste from different
kinds of crafts were the textile craft is very well represented.

In 56 excavations, 1700 textile fragments have been found. What the
textile fragments have been used for is difficult to establish on account
of the small size of many of them.

The process of selecting textiles

We decided early on to get a broad representation of different types of
textiles for this study. The museum'’s collection ranges from the finest
cloth to coarse packing- and interior textiles.

During the selection process we went through the whole collection of
approximately 1700 fragments. About 100 of these were considered
interesting for this study. These were then sorted according to type and
colour. Finally, we selected 29 fragments that now (after some anxiety)
are subject to sampling.

Lena Hammarlund, craftsman and textile researcher, together with
Amica Sundstrom, First antiquary of the textile collection at the Swedish
History Museum, contributed with their knowledge in the selection
process.

The textiles samples come from 13 different excavations. Below you find
a short summary of the archaeological context followed by information
about the samples from each excavation. Where the samples are taken
on the textile fragments is shown in the numbering of the pictures.



Excavation project A. 1962.

The cultural layer reached down to four metres under the ground surfa-
ce. At 1,65-1,8 meters depth a few stones, remains of wood and planks,
forming at least two houses. Between2,1-4,1 another two houses were
identified.

Close to 200 finds were registered, among them around 20 textile frag-
ments woven in twill and tabby. The finds were mainly found at a depth
of 1,4-2,6 metres under the ground surface and evenly spread over the
area.

Date: 12th-15th century

The selection of samples, project A.
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ID: Al

Context: Level -190, Square 1
Weave: Three shaft twill
Thread count: 12x7/cm
Twist direction: z/s

Selvage: No

Colour: Yellowish brown
Length: 100 mm

0 * 8 120 160 200 Mete: Width: 150 mm
Description: Single thread, thin/average.
Today’s Lodose. The excavations from which the textiles are selected are Number of samples: 1

marked in red.



=1

(T

EvTlZz2 |

I

V4

| | S
T

9

I!'|||||“H||HI!III.'|||I||||||'|||||||||||I.iI

L

LT
8

6

i

ltasbsaaalsaat g

ID: A8
Context: Level -160-180 cm, square 1

Weave: Tabby with stripes
Thread count: 8x8/cm
Twist direction: z/s

Selvage: No
Colour: brown, red, light brown, light brown

Length: 230 mm
Width: 110 mm
Description: Tabby weft stripes. Lightly felted on one side. Single thread.

Average thickness.
Number of samples: 4
ID: Al1
Context: Level -230-260, Square 1

Weave: Four shafted twill 2/2
Thread count; 11x9/cm
Twist direction: z/s

Selvage: No
Colour: brown, light brown/greyish

Length: 90 mm
Width: 80 mm

Dating:
Description: Different colours in warp and weft. Single thread, average

thickness.
Number of samples: 2
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Excavation project AC. 1968

The excavation consisted of a 70 cm wide and 1,5-2 meters deep trench.
The medieval deposits in this part of Old Lodése are as deep as 4 me-
ters and this excavation reached, by the look of the objects found, only
to the late 13th century.

This rather certain date came from an leather underlay for striking brac-
teats, dated to the last quarter of the 13th century. Relatively shallow,
already at )2 meter’s depth there were presence of 14th century potte-
ry, which seemed to dominate the layers down to about 150 cm under
the ground surface. Approximately 10 building remnants in 4-6 layers,
including a tannery.

Even though the trench was so small, a great number of finds were re-
gistered, about 1500 objects including 50 textile fragments.

Date: 13th-14th century

The selection of samples, project AC.

ID: A17

Context: Level -210-230, Square 1

Weave: Four shafted twill 2/2

Thread count: 7x4/cm

Twist direction: z/s

Selvage: No

Colour: dark brown, light brown stripes

Length: 230 mm

Width: 180 mm

Dating:

Description: One corner of this triangular shaped fragment is sown to-
gether like a wedge. The sides in this corner has traces of folding. Ful-
led. Single thread, coarse.

Number of samples: 2
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ID: AC269

Context: Level -130, Square 80-81
Weave: Four shafted twill 2/2
Thread count: 6x5/cm



Thread thickness: 1/mm

Twist direction: z/s

Selvage: No

Colour: brown, light brown/greyish

Length: 100 mm

Width: 50 mm

Dating:

Description: Warp and weft are in different shades. Single thread, avera-
ge thickness.

Number of samples: 2

Excavation project Al. 1986.

Remnants of medieval town buildings with house remains in 16 phases
in the town centre, used for dwelling and handicrafts buildings, ones
with hearths and some of the older ones with wood paving.

Thickness of the deposits were 4,5 metres. Among the finds there are
many different types of pottery, including very early medieval imports
from Belgium (Andenne) and England.

Worth noting is that the textile fragments consisted of almost a fifth of
the total quantity of finds, around 400 objects.

Date: 11th - 15th century

The selection of samples, project Al.

||.||.|n|||:||||||-||u||-||||-|||..|||||I|!|||u||.||l||III||||1||III!'I"|'|II|II'I|'|'.| |II|':I""!"]||'III|III

1an2i=]3 4 5 6 7 8 g

. 8 ., 1
0T 0 T T e T PP I O 071 071 7

Id: AlI953

Context: Layer 14, square H-K

Weave: Three shafted diamond twill, goose eye

Thread count: 30x22/cm

Twist direction: z/z

Selvage: No

Colour: brown

Length: 130 mm

Width: 100 mm

Dating: 1215-1235

Description: Goose eye twill in a square pattern. Different shades in
warp and weft. Homogeneous structure. Slightly felted on one side.
Single thread, thin.

Number of samples: 1

ID: Al954

Context: Layer 14, square H-K

Weave: embroidery threads

Twist direction: ?/s

Selvage: No

Colour: Dark brown with shifting shades. Probably four different colours.
Length: 170 mm

11
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Width: 150 mm

Dating: 1215-1235

Description: Woolen embrodery, only the embrodery thread left.
Number of samples: 4

ID: Al1693

Context: Layer 17, square E-K

Weave: Three shafted twill

Thread count: 12x6/cm

Twist direction: z/s

Selvage: No

Colour: black

Length: 300 mm

Width: 200 mm

Dating: 1180-1215

Description: Square shaped. Many weaving errors in the weft. Homoge-
neous in colour and structure. Slightly felted on one side. Single thread,
average thickness.

Number of samples: 1
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ID: AI2517

Context: Layer 23, square E-F
Weave: Three shafted twill
Thread count: 32x18/cm
Twist direction: z/s

Selvage: No

Colour: Dark brown, blueish
Length: 80 mm

Width: 80mm

Dating: 1100-1135
Description: Homogeneous in structure, somewhat shifting in colour.
Single thread, thin

Number of samples: 1

Excavation project B. 1963.

Control of a minor trial trench was made prior to the construction of a
cellar. This led to an extended investigation of emerged building rema-
ins. The thickness of the deposits, 4 meters, indicates that this area is
one of the oldest residential sections of the town. The lower layers con-
tained remnants of both post-and-plank and timber buildings. A larger
flat stone was assumed to belong to an adjacent paving.

The number of registered finds is 453, of which 29 are textile frag-
ments.

Dating: 12th - 15th century.
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The selection of samples, project B
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ID: B90a

Context: Level -200, square C6

Weave: Three shafted twill

Thread count: 15x14/cm

Twist direction: z/s

Selvage: No

Colour: brown

Length: 90 mm

Width: 80 mm

Dating:

Description: Homogeneous in colour and structure. Slightly felted on
one side. Single thread, thin/average thickness.
Number of samples: 1

/ — + | D
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ID: B90b
Context: Level -200, square C6
Weave: Three shafted twill
Thread count: 11x8/cm
Twist direction: z/s
Selvage: Yes
Colour: greyish-brown
Length: 100 mm
Width: 120 mm
Dating:
Description: Slightly shifting in colour and structure. Single thread, thin/
average thickness.
Number of samples:1
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ID: B90c
Context: Level -200, square C6
Weave:

Thread count:

Twist direction: z-?

Selvage: No

Colour: brown

Length: 50mm

Width: 170 mm

Dating:

Description: Homogeneous in colour and structure. Fulled, perhaps
sheared? Single thread, average thickness.

Number of samples: 1

Excavation project C. 1963.

The top layers were identified as being stirred in conjunction with a
construction of a house in 1963. Apart from that, 11 different settle-
ment layers were identified. These are represented by hearths, timber
jointed house foundations, timber framed constructions, grillages, clay
floors and wattle. The deepest laying building stratum consisted of an
earth layer with charcoal and wood remnants. In total 3 burn layers were
found.

A little more than 2000 finds were registered and of these 163 are texti-
le fragments.

Date: 12th-15th century.

The selection of samples, project C.

] ||r HI|-|Ii||||rI|IIIIIIII||l|I|| I|l||1|||||||]||IIHIII|IIH|FIH|I1I |I‘I ||III||||||||1I| I II"II!||1|I|||I.
1@D20=]3 4 5 6 7 8 L
Dot et oo o b oo IultluumllUIJmJiJuIIJmhulJJm uu|ur

ID: C245b

Context: Level -120, square C1

Weave: Three shafted twill

Thread count:

Twist direction:

Selvage: Yes

Colour: brown with light brown stripes
Length: 225 mm

Width: 160 mm

Dating:

Description: Single thread with average thickness.
Number of samples: 2
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ID: C250

Context: Level -220, square D3

Weave: Tabby?

Thread count:

Twist direction: z/s

Selvage: No

Colour: red

Length: 45 mm

Width: 25 mm

Dating:

Description: Homogeneous in colour and structure. Two fragments of
fold from a pleated fabric. Single thread, thin/average thickness.
Number of samples: 1

ID: C274

Context: Level -220, square B5
Weave: Four shafted twill 2/2
Thread count: 8x5/cm

Twist direction: z/s

Selvage: Yes

Colour: brown and dark brown/black

Length: 80 mm

Width: 180 mm

Dating:

Description: Striped. Homogeneous in colour and structure. Different
shades in warp and weft. Slightly napped on one side. Single thread,
average thickness

Thread thickness/mm: 2/1

Number of samples: 2

ID: C291

Context: Level -200, square C1

Weave: Four shafted twill 2/2

Thread count: 8x6/cm

Twist direction: z/s

Selvage: No

Colour: golden brown

Length: 270 mm

Width: 50 mm

Dating:

Description: Homogeneous in colour. Different structure in warp and
weft. Folded edge with a seam. Warp with two threads, weft with one
thread? Felted on one side. Average thickness.

Number of samples: 1

Excavation project CG. 1974.

The excavation was located within the eastern part of the castle area’s
moat system. In the east-west trench, there were remnants of paving
and building remains in wood. In the northern and western parts of the
area there were predominantly stone structures with brick and mortar. In
the north-eastern part of the trench was a larger building construction.
About 1 - 1.5 meters deep, 2 - 4 building layers were found. In the wes-
tern part, untouched bottom layers were uncovered, while the eastern
part of the excavation area had significantly deeper cultural layers.

The number of finds was 49, of which 6 were textile fragments.

Date: 13th - 17th century
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The selection of samples, project CG.

ID: CG19b

Context:
Weave: Three shafted twill

Thread count: 24x14/cm
Twist direction: z/s
Selvage: Yes

Colour: dark brown
Length: 140 mm

Width: 360 mm

Dating:
Description: Pleated fold approx. 1 cm. Folded hem with seam,

whipstich approx 3/cm. Homogeneous colour and structure. Single th-

read, average thickness.
Number of samples: 1

Excavation project D. 1965.
In total, three trenches were excavated in the northeast-southwest direc-

tion, an area of approximately 95 m2. The depth of the trench was just
over 2 meters, whereof the cultural deposits were 1,65 meters. Eight
building constructions were found. Remains of the moat from the castle
were found in all trenches. The moat was constructed in the middle of
the 13th century.

Nearly 250 finds were registered, five of which are textile fragments.
Particular mention should be made of an approximately 20 x 10 cm

linen fragment.

Date: 13th to 17th century.

The selection of samples, project D.

7

S5 8

4

|'III!IIII!IIII|||"1"|II|I1i||||1|lll-u

lewml
11111 "I'I'|IIII||"'|'|'I‘-|-I:-|-I.||.-||l.'

[im]3

L T,
1am2

bl

ID: D81
Context: Level -250-270, square AB2
Weave: Twill
Twist direction:
Thread count:
Selvage:
Colour: Red
Length: 145 mm
Width: 40 mm
Dating:
Description: Homogeneous colour and structure. Fulled. Silk lining, silk
decor. Thin/average thickness.
Number of samples: 2

Excavation project DN.1983.

Excavating for water and sewer pipe.
Background: County council was going to build a health center, and

needed to connect to already existing water/sewer pipe. Medieval buil-
ding remains and late medieval streets were found, dating 1100-1600s.

Building materials from a house foundation were found, heavily decom-
posed and lying in a layer of hard packed waste material. Since these
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were untouched medieval layers, it was assumed that they were digging
in the wrong place to find the connecting water/sewer pipe.

The excavation continued and uncovered decayed wood at about 100
cm under the street level. It seemed to be the remains of paving along a
building. Its orientation could be established as north-northeast or nort-
heast, thus at a fairly right angle to the stream.

In the continuation of the trench there were more building remains.
More wooden floors and also earthen floors and stone floors, dating to
the 13th century.

The number of registered finds amounts to 377, four of which were tex-
tile fragments.

Dating: 12th - 17th century

The selection of samples, project DN.
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ID: DN207a

Context: Level -120-220, square 19 meter

Weave: Three shafted twill

Thread count: 20x15/cm

Twist direction: s/z

Selvage: Yes

Colour: Red

Length: 80 mm

Width: 15 mm

Dating:

Description: Hard twist in the warp, which is very finely-fibred and
crinkly. Homogeneous colour and structure. Pleated. Single thread, thin/
average thickness.

Number of samples: 1

Excavation project GD. 1971.

The top layers were largely destroyed by recent building- and road
constructions. In intact parts, seven building layers could be interpreted.
The survey contained parts of two bourgeois quarters, separated by a
street in an east-west direction. In the northern block, bordering Saint
Olov's cemetery to the west, parts of six buildings were examined in th-
ree to seven layers, in two parallel north-south lengths. In the southern
block there were three buildings with connecting bridge foundations,

an open courtyard and a drainage facility. To the south, this block bor-
ders the castle’s northern moat. The best preserved building unit in
older layers was a large wooden building on the south side of the street.
During the second half of the 13th century, this was a timber-joint buil-
ding, which had previously been built in stave work or post and plank.
This building had a strikingly large concentration of finds. The east-west
street, which was built in a wooden structure with transverse covering
timber, could be interpreted to four different construction stages. The
oldest had underlying wicker drainage, and in the latest layers there
were several stone foundations, mainly in the northern parts.

There were 7743 registered finds in this excavation, 99 of which were
textile fragments.

Dating: 1100th - 1500th century
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The selection of samples, project GD.

ID: GD2741c

Context: Level 357-339, square T50
Weave: Three shafted twill

Thread count: 12x10/cm

Twist direction: z/s

Selvage: No

Colour: Greenish-brown

Length: 90 mm

Width: 130 mm

Dating:

Description: 'Elastic’ yarn. Patchy colour, homogeneous structure. Slight-

ly felted in places. Single thread, thin.
Number of samples: 1
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ID: GD3218

Context: Level 348-336, Square S50
Weave: Four shafted twill 2/2

Thread count: 12x10/cm

Twist direction: z/s

Selvage: Yes

Colour: dark brown, brown, light brown
Length: 150 mm

Width: 90 mm

Dating:

Description: Homogeneous in colour and structure. Felted on one side.
Single thread, average thickness.
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Number of samples: 3

ID: GD3228a

Context: Level 348-336, square S52

Weave: Tabby with stripes in rep weave.

Thread count: 10/10/6/cm

Twist direction: z/s

Selvage: No

Colour: golden brown, black, red, yellow, greyish
Length: 60 mm

Width: 80 mm

Dating:

Description: Striped with four colours. Single thread, thin/average thick-
ness.
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Number of samples: 4

ID: GD3278

Context: Level 357-352, square Y48
Weave: Tabby

Thread count: 24x14/cm

Twist direction: z/z

Selvage: No

Colour: Blackbrown

Length: 110 mm

Width: 140 mm

Dating:

Description: Homogeneous in structure, patchy in colour. Single thread,
thin.

Number of samples: 1

Excavation project NB. 1967.

The thickness of the cultural deposits ranged from 1,1-2 meters, and a
total of six building remains were found. In the western and southwes-
tern part of the excavation area, stones emerged which formed house
foundations placed close to each other. In the northwest corner of the
area a wall of wood appeared, that stretched in an east-west direction
and had been built with wattle and daub. The wrecked wall was all that
remained of a room. The house had been used as a bronze forge and
dates back to the 1300s.

In the north-eastern part of the shaft, a coherent rock formation was
found extending in a north-south direction, which may have constitu-
ted a house wall. In the northeast corner there were individual stones,
interpreted to have belonged to a staircase. Additional wood structu-
res emerged at a depth of about two meters below the ground surface,
along with larger amounts of leather, leather waste and debris. In the
central part of the study area building remains of wood emerged, pos-
sibly a grillage. Two floor levels were found on one with wooden boards
and one made of clay. The earthen floor was found 0.8-1.0 meters below
the mill and was partially burnt.

Two floor levels were found, one floor of wooden boards and one of
clay. The clay floor was found 0.8-1.0 meters below the soil and was
partially burnt.

Nearly 500 items were registered, 39 of which were textile fragments.

Dating 12th - 15th century
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ID: NB154

Context: Level -90, square 00
Weave: Herringbone twill
Thread count: 10/10/6

Twist direction: z/z?

Selvage: No

Colour: Dark brown/black, beige
Length: 50 mm

Width: 30 mm

Dating:

Description: Silk lining. Thin.
Number of samples: 1

Excavation project NC. 1968.

The western part of the area had been excavated about 40 cm deep,
when exposing seven house grounds and two hearths. According to an
earlier excavation in the area, the cultural layers reaches 1,5 meters on
this site.

Interpretation: craft quarter with, for example, forges.

The eastern part of the excavation area consisted of a marked slope to
the east, and flat land along the overgrown stream.

In the lower part of the slope, the cultural deposits were about 2 meters
deep, 2/3 of which about were formed by medieval waste. Two smaller
wells were found here, as well as a wickerwork fence in a north-south
direction. Irregular but coherent paving stones, possibly for bridges,
occurred at different levels.

Nearly 1000 finds were registered, 24 which of were textiles of various
kinds.

Dating: 13th -16th century

The selection of samples, project NC.
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ID: NC64

Context: Level 425-400, square N26
Weave:

Thread count:

Twist direction:

Selvage: No

Colour: Dark red/brownish, light red/brownish, green/brownish
Length: 68 mm

Width: 45 mm

Dating:

Description: Fulled. Single thread, average.
Number of samples: 3

T
: . [Tl ; 1
ID: NC69

Context: Level 500-480, square N24

Weave: Tabby

Thread count: 3x3/cm

Thread thickness/mm: 1,5

Twist direction: z/z

Selvage: No

Colour: Grey, brown

Length: 190 mm

Width: 50 mm

Dating:
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Description: Different colours in warp (brown) and weft (grey). Two ply
thread.
Number of samples: 2

Excavation project NE. 1971-1972, 1974,

The survey was carried out in two rounds, the winter of 1971-72, and
the autumn of 1974. The thickness of the cultural deposits ranged
between 1.2-2.2 meters. In total five rows with buildings were found,
with large hearths which were interpreted as forges. They also found
road surfacing in stone and wood, as well as drainage ditches. In the
latest layers a paved street appeared and in the earliest layer a shoema-
ker's workshop.

Over 5800 finds were registered, 31 of which were textile fragments.
Dating: 12th -16th century

The selection of samples, project NE.
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ID: NE2834

Context: Level 773-753, square H28
Weave: Overshot

Thread count: 3x3/cm

Twist direction: z/s

Selvage: No

Colour: Brown, light brown, red
Length: 275 mm

Width: 170 mm

Dating:

Description: Homogeneous in colour and structure. Single thread, avera-
ge thickness.

Number of samples: 3

Excavation project PB. 1968.

A trench in east-west direction in the harbour area. Remains of six tim-
ber buildings, with narrow stone pawed alleys, in five or six phases. The
deposit depth was 1,8 - 2,4 m. Timber joint buildings were identified
and in the lowest deposits also traces after post and plank construc-
tions.

In this part of the town, close to the port, there was a surprising amount
of imported goods. Amongst the finds were for example enamelled
glass and ceramics from the Mediterranean. The number of registered
finds was 1900, 29 of which were textiles.

The selection of samples, project PB.

ID: PB47

Context: Level -200, square C1
Weave: Tabby

Twist direction:

Thread count:
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Selvage:

Colour: brown

Length: 610 mm

Width: 500 mm

Dating:

Description: Striped. Single thread, coarse.
Number of samples: 2

Excavation project VN. 1960.

Motive/background: Investigation in conjunction with the construction
of a new telecommunications station in the centre of Lodose, at the up-
per part of Eriksgatan.

A large part of the area was already demolished (bulldozed?) when the
director Zachrisson arrived, but a large part of wooden structure was
documented. Among the timber was a profiled post which was collected
and has been interpreted as part of a stave church. It is dated by dend-
rochronology to 1180-90AD. There were also four upright pillars, "care-
fully tailored” and with "versatile cutting” buried one meter deep. Under
the layer with wood, there were about one meter of deposited layers,
containing mainly wood and leather objects, and only a few ceramic
shards.

The registration of the finds is not complete but 22 pieces of textile
fragments have been registered.

Dating: 11th-14th century

The selection of samples, project VN.

ID: VN35g

Context: Level 773-753, square H28

Weave: Three shafted twill

Thread count: 11x6/cm

Twist direction: z/s

Selvage: No

Colour: Garyish/brown

Length: 260 mm

Width: 190 mm

Dating:

Description: One armhole and half front, half back piece of the bodi-
ce. Probably from a child’s dress. There is a seam in the middle of the
front and back. On the front the selvage is folded and hemmed with
whipstiches around the whole hem. Homogeneous in structure, shifting
in colour. Single thread, average thickness.

Number of samples: 1
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1. Object Description

KIK-IRPA object number -

Municipality Lodtise [SE]

Institution Léddse Museum

Inventory number

Type of object Archaeological textiles

Description of the object :?:Edlml textiles from the LodGse archaeological excavation
Author

Date Medieval period

Material -

Specification request:

During early Middle Ages, Loddse was one of the first and largest cities in what later became Sweden.
Situated at 40 kilometers from the river mouth of Gota river, it was also the only port in the western
part of the country. The Gita river was the main reason for a settlement here.

Lodése and the Gota river were the only Swedish connection to the Western sea. Even the earliest
archaeological evidence of the town shows signs of European trade, as coins and imported ceramics.

Lédose was mentioned at the end of 10™ century in the Icelandic manuscript “Njala”. At that time,
Lédése may have consisted of one or two farms. In the middle of the 11™ century, it became maore of
a settlement and by the 12" century, it could be described as a town. In the second part of the 15"
century, the town faced a new development. To improve the situation of the town's residents facing
taxes, a new town was built at the mouth of the river Save called “New L&d&se”. The mother town
changes its name to “Old Léd&se” at the same time.

Old Léd6se was progressively depopulated.
The area of the old town became farmland with just a few farms and Old Lod&se was almost forgotten
about until the first archaeological excavation in 1905.

Since Loddse was depopulated and the construction of houses did not start until the end of the 1950's,
the medieval remains have been very well preserved with deposits up to 4,5 meters thick. Since 1905,
more than 250 archaeological excavations have been carried out and about half a million finds
registered. A lot of materials is waste from different kinds of crafts, where the textile craft is very well
represented. In 56 excavations, 1700 textile fragments have been found. What the textile fragments
have been used for is difficult to establish on accounts of the small size of many of them.

2. Sample Description

After a drastic selection process, 51 samples in total were sent to the KIK/IRPA textile laboratory for
the investigation of the organic dyes. The samples belong to 29 textile fragments, coming from 13
different excavations.

Information of the objects and samples {as given by the requestor), as well as object pictures, are
listed in table 1, together with the KIK sample codes.



Table 1: List of the Lod6se samples: description and image(s) of the fabric, description of the samples
with KIK sample codes

Object _ . - . KIK Sample
F : les'| |
Code abric: image, description and samples' locations | Sample description Code
Al Yellowish brown 14326/01
e 4 5 B T B i
Weave: Three shaft twill
Dating: 12" - 15" century
Brown
14326/02
Tabby weft stripes
Red
14326/03
Tabby weft stripes
AB -
Light brown
14326/04
. ; Tabby weft stripes
Light brown
Weave: Tabby with stripes 14326/05
Dating: 12" - 15" century Tabby weft stripes
Brown 14326/06
A1l
Light
brown/greyish 14326/07
Weave: Four shafted twill 2/2
Different colours in warp and weft
Dating: 12" - 15" century

Brown 14326/45
Al7
Light brown 14326/46
Brown 14326/08
AC269
Light
a7 . 14326/09
L LN brown/greyish /
Weave: Four shafted twill 2/2
Warp and weft are in different shades
Dating: 13" - 14™ century
Al953 Brown 14326/10
1@efi=ld &« 5§ 6 7 8 2
Weave: Three shafted diamond twill, goose eye
Goose eye in twill pattern. Different shades in warp
and weft. Homogeneous structure. Slightly felted
on one side.
Dating: 1215 - 1235
4



Dark brown 14326/11
Al954 Brown 14326/12
Woollen embroidery threads
D‘ark brown with shifting shades. Probably four Dark brown 14326/13
different colours
Only the embroidery thread left
Dating: 1215 - 1235
All693 Black 14326/14
Weave: Three shafted twill
Square shaped. Many weaving errors in the weft.
Homogeneous in colour and structure. Slighthy
felted in one side
Dating: 1180 -1215
n=
]
Al2517 ) Dexk brown, 14326/15
= blueish

-

[

Weave: Three shafted twill

Homogeneouos in structure, somewhat shifting in
colour

Dating: 1100 - 1135

B90a 3 Brown 14326/16
Weave: Three shafted twill
Homogeneous in colour and structure. Slightly
felted in one side
Dating: 12 - 15™ century
B90b Greyish-brown 14326/17
Weave: Three shafted twill
Slightly shifting in colour and structure
Dating: 12™ - 15" century
B90c e Brown 14326/18
Homogeneous in colour and structure. Fulled,
perhaps sheared?
Dating: 12™ - 15™ century
Brown 14326/19
C245¢
LA L W e Light brown 14326/20
Weave: Three shafted twill
Brown with light brown stripes
Dating: 12™ - 15™ century
6
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Weave: Tabby?
Homogeneous in colour and structure. Two
fragments of fold from a pleated fabric
Dating: 12" - 15" century

Red

14326/21

c274

[ Bt

Weave: Four shafted twill 2/2
Striped. Homogeneous in colour and structure.
Different shades in warp and weft. Slightly napped
in one side

Dating: 12" — 15" century

Dark brown/black

14326/22

CG19b

Weave: Three shafted twill

Pleated fold approx. 1 cm. Folded hem with a seam,
whipstich approx. 3/cm. Homogeneous colour and
structure

Dating: 13" - 17" century

Dark brown

14326/25

Brown

14326/23

Cc291

N
Weave: Four shafted twill 2/2
Homogeneous in colour. Different structure in warp
and weft. Folded edge with a seam. Warp with two

threads, weft with one thread? Felted on one side.
Dating: 12" — 15" century

Golden brown

14326/24

D81

I—

M=« k3

Weave: Twill
Homogeneous colour and structure. Fulled. Silk,
lining, silk decor.

Red

14326/26

Beige

14326/27

C295

Brown

14326/47

Light brown

14326/48

DN207

Dating: 13" — 17" century
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Weave: Three shafted twill

Hard twist in the warp, which is very finely-fibred
and crinkly. Homogeneous colour and structure.
Pleated.

Dating: 12" — 17" century

Red

14326/28




NB154 »= Brown 14326/35
Weave: i-lé;ringbune twill
Silk lining
Dating: 12" — 15" century
Green/brownish |  14326/36
NC6&4 @ ) Light red/brownish 14326/37
Weave: -
Fulled Dark red/brownish 14326/38
Dating: 13" — 16" century
Grey 14326/39
MNCBS
Weave: Tabby Brown 14326/40
Different colours in warp (brown) and weft (grey).
Two ply thread
Dating: 13" — 16" century
Light brown 14326/41
ME2834 Red 14326/42
Weave: Overshot Dark brown 14326/43

Homogeneous in colour and structure
Dating: 12" — 16" century

GD2741c Greenish-brown 14326/29
Woeave: Three shafted twill
“Elastic” yarn. Patchy colour, homogeneous
structure. Slightly felted in places
Dating: 11™" — 15" century
Dark brown/black 14326/49
GD3218 Brown 14326/50
LA Light brown 14326/51
Dating: 11" — 15" century
Brown 14326/30
Red 14326/31
GD3228a
Dark brown/black 14326/32
- . i-
Weave: Tabby with stripes in rep weave
Striped with four colours. Yellowish 14326/33
Dating: 11" — 15" century
GD3278 Black brown 14326/34
5 ® B B
Weave: Tabby
Homogeneoous in structure, patchy in colour.
Dating: 11" — 15" century
9
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VN35g

Weave: Three shafted twill

One harmhole and helf front, half back piece of the
bodice. Probably from a child's dress. There is a
seam in the middle of the front and back. On the
front, the selvage is folded and hemmed with
whipstiches around the whole hem. Homogeneous
in structure, shifting in colour.

Dating: 11" - 14" century

Greyish/brown 14326/44

3. Identification of the organic dyes

3.1 Analytical technique

The identification of the organic colorants is performed by High Performance Liquid Chromatography
and photo diode array detection system (HPLC-DAD) with Alliance HPLC equipment (Waters, USA) and
data analyses are done with Empower software, all from Waters. A detailed description of the
analytical protocol was published before (Vanden Berghe et al. 2009).

Preliminary to the analysis, the samples are examined with a stereomicroscope Stemi, Zeiss, in order
to examine the thread morphology and colour and to remove any visible contamination. The digital
images are presented in the result table 5.

The colorants are recovered from the fibres using acidic extraction with hydrochloric acid, followed
by ethyl acetate extraction®.

3.2 Results

The HPLC-DAD analyses of each extract are listed in Appendix. The first two columns comprise the
codes of the sample given by the requestor and the sample description, followed by the KIK sample
code, The type of extract analysed and the analysis code are mentioned in the fourth and fifth
columns.

The results of the chromatographic analyses are given in the following two columns. The dye
composition is mentioned in column six and the wavelength(s) (nm) of integration of the mentioned
compounds expressed in column seven.

L Extraction in 250 gL water/methanol/37% HCI (1/1/2, vfv/v) for 10 minutes at 105°C, followed by a second extraction
with S00 pL of ethyl acetate - vacuum evaporation - dissolving the residue in 30/30 pL methanol/water from which 20 uLis
injected. The first fourteen samples were analysed after HC| extraction, without ethyl acetate extraction.

11

The dye composition mentioned is expressed as relative proportions of the dye constituents after
calculation of their peak area measured at the wavelength (nm) mentioned in the last column.

4. Discussion

4.1 Dyestuffs and biological sources

The results of the HPLC-DAD analyses in terms of possible dye source(s) are given in Table 2. Code and
description of the object (fabric) are given in columns 1-2; Description and function of the thread
samples in column 3 and digital microscopic images of each of the sampled yarns, in column 4. The
last column gives the interpretation of the dye compaosition in function of the applied biclogical dye
source(s).

* Red sources

Madder

The detection of alizarin, combined with purpurin and minor amounts of nordamncanthal, munjistin,
anthragallol, xanthapurpurin, rubiadin, anthrapurpurin and flavopurpurin in several of the samples is
indicative for the use of the roots of a plant from the Rubiaceae family for red dyeing. The combination
of alizarin and purpurin, suggests the use of cultivated madder (Rubig tinctorum L.).

Madder dyeing has been applied in the following fabrics:

* AB, the red and the ligh brown stripes, in the latter combined with a yellow dye source, from a
striped tabby weave

* Al954, the brown woollen embroidery thread

= D81, the red sample from a fulled twill fabric.

* DN207a, the red sample from a twill fabric

o (GD3228a, the red sample from a tabby weave with stripes in rep weave

* NC64, a fulled fabric, both in the light and dark red/brownish threads

s NE2834, the red sample

Kermes

Kermesic acid is the marker compound for dyeing with the scale insect kermes (Kermes vermilio
Planchon), from which the female insect, small (6 to 8 mm) and sphere-shaped, gives this bright red
substance.

The use of kermes for red dyeing has been identified in the fabric C250 (tabby?), in combination with
tannin.

e Yellow source
Luteolin and apigenin, both flavonoid dye compounds, are detected in six currently ‘brown’ samples.
The presence of luteolin refers to the use of a yellow luteolin containing dye source. A broad range of
plants are among the possible sources, such as weld (Reseda Luteola L.), sawwort (Serratula tinctoria
L.), dyer's greenweed (Genista tinctoria L.) or types of chamomile (Anthemis sp.} or other local

equivalents (Schweppe 1993).

A yellow luteolin-based dyeing has been applied in the following fabrics:

12



A8, the light brown stripe from a striped tabby weave (found in combination with madder)
Al954, the second dark brown embroidery thread (sample 14326/13)

C245c, the light brown stripe from a twill weave

GD2741c, the greenish-brown yarns from a twill, slightly felted

GD3228a, the yellowish sample from a tabby weave with stripes in rep weave

NC64, the green/brownish threads from a fulled weave

o Blue source

The identification of indigotin is characteristic for the use of a indigoid dye source. It refers to either
oriental indigo (Indigofera or Polygonum species) or woad (lsatis tinctoria L.). As the same dye
compounds can be found after chromatographic analyses of textiles dyed with these types of plants,
distinction between the sources is not possible based on the dye compound identification (Hofenk de
Graaff 2004, 244-253). Considering the historical context of the finds, likely woad has been used as
the blue dye source.

Indigotin was applied with a yellow source in the green fragment of fabric NC64.

e Tannin

The detection of ellagic acid is an indication for the occurrence of ellagi-or gallotannins, hydrolysable
tannin which can derive from a wide range of plant sources (Cardon 2007,619-635). It is found, though
always in very small amount, in the majority of the samples, with or without an accompanying
mordant dye.

s Other compounds

In all the samples, hydroxy- and methoxy benzoic acids are present such as 4-hydroxybenzoic acid
(phb), 4-methoxybenzoic acid (pmb) methyl-4-hydroxy benzoic acid (mphb) and 3,4-dihydroxybenzoic
acid, also known as protocatechuic acid (pca). These compounds are generally detected in
archaeological textile finds especially in humid burial context where they might refer to degradation
products of dyes, fibres or surrounding material in the soil (Vanden Berghe et al. 2009).

As they are detected in all samples in the current study without any clear relation to the present
colour, it seems rather likely that their presence is to be related with fibre degradation or other organic
material present in the burial context rather than with the deliberate use of dyes for dyeing purposes.

13

4.2 Natural pigmentation

Figure 1. brown and light brown yarns from a twill 2/2 weave AC269 (Hirox microscope images)

Figure 2. brown and light brown yarns from A17 (Hirox microscope images)

Several textile fragments don't contain any evidence for dyeing although different shades of yarns are
visually distinguished. The high resolution images of the samples taken with Hirox digital microscope
show that different shades of wool yarns are obtained in several of the fragments by using
unpigmented or dark pigmented yarns as well yarns composed of a mixture of unpigmented and
pigmented wool fibres to obtain different shades (Figures 1-2).

14



91

{adLils pat Ag uonoupwoiuoea Ajaxi)

SO/9ZEYT :3p03 NIy

umol 3
. JOpPOM q1ysn

¥0/9ZERT 3P0 NIN

lappew umouq Jyan sadins yum Aqqel 8Y
pue azunos aAp paseq-ujjoain] MojjaA
E0/9ZEVT ‘3P0 NN
J19ppen Pay
St
Z0/9ZEPT 3P0 NN
{adiiys pas Ag uonoujwpiued Ajayy)

P — umaolg saduns yum Agqel gy

T0/9ZELT :3po3 YIX
pajlalap saAp oM UMOIG YSIMO||3A llim3 Yeys aaly v

(s)@ainos aAg S1dwies 3pod vduI/ I uonduasap ajdwes uondiasap Juge4 apo3 133lqo

(ss1az ‘1wajs) aBew) ajdwes

$3|nsa4 QVQ-21dH pue sainjdid ‘uondudsap yym sa|dwes 3sopo J0 351 :Z 3|qeL




BL

9b/9ZELT :3P0I NN

pajaalap salp oN umoag yan
LIV
SP/9ZEVT -3p02 MiN
uluue | umoJlg
i1
£0/9ZEPT :3po3 MiN
uIuue | ysihaud/umoag ysn
yam pue
dum ul sanojod JuUalayIg 11V
90/9ZEFT -3p03 NN Z/Z llim3 pajjeys ino4
uuue) umolg




E1/9ZERT :3p0 NiX

pa1231ap saAp oN

80/9ZEHT :3p03 NN

umoJg

Z/T 1M1 paijeys ano4

ujuuE] pue alunos aAp paseq-uljoain] e kol
ZI/9ZEPT :3P0I NN
sinojoa
UluUe] pue Jappew umoag inoj Ajqeqoid ‘sapeys
Buiyiys yum umoug yieq vS6Iv
speaJyl
Aapioiquia uajjoom
TI/9ZELT :3p0d NiN
uuue| umMoug yeq
OT/9ZEPT ‘3P0 XX
am pue
uluue] umoJg diem u sapeys uasaygiq €SEIV
|1
puoLUEIp paUEYS 334y
60/9ZEPT 3P0I NI
pajzxalap sakp oN ysihaud/umoag yan
S3PEYS Jualapip
ul ale Yam pue diepp 697V




[

0Z/9ZEPT :3p03 NN

32.nos aAp paseq-uljoain] mojja; umolq ysn
sadiys
umoJtq 3y31| yum umoug ISHTI
[[!m] payeys azayl
61/9ZEPT :3po2 NiN
uluue| umoug
8I/9ZEPT :3p03 NN
Pa19333p s34p ON umoJg Inojo3 ul snoauafowoy 2064
LT/9ZEPT ‘3P0 NN
a10919p saAp O UMOLG-USIAS. Jnojoa u uiyiys Apysis
pa312312p saAp oN q-ysihai9 JINE PSURYS SSuL qo69
1z
9I/9ZEPT :3p03 NN
ajaajap salp o o Ino|od ul snosuadowoy e
poreiep PON d (1M1 payeys aady] 068
SI/9ZEPT :3po3 NN
Jnojea
HHHEL ysinjq/umoiqdpeq | urBunyiys Jeymawos [1sziv
1M paueys asayl
vI/9ZEPT 3P0 NN
Jnojo3 ul snoauafowoy
EEE Helg £69TIV

(1M payeys a=dyl




¥

SZ/IZEPT 3P0 NIy

1N0j02 SN03uaSoWoH

uluue) umouq }eg T — Q619D
BE/9CZERT (2P0 NN
ujuue | umoliqg 1ya3in
paduis S627D
LB/IZERT (2P0 NN
uiuue} umoug
£7
PZ/9ZET (3P0 NIN
palaalap sadp o UMOIg UAP|O Inojod ul snoauadowoy .
" ! 2/Z I1'm1 payyeys anoy 16c
£Z/9ZEPT :3p02 NIN
ujuue) umolg
Yam pue
diem u sapeys Jualaygig v
Z/Z 111m3 payeys Jno4
ZZ/9ZEPT (3pod NIN
ujuue] AIe|q/umolq yieg
TZ/9ZEPT (3P0 YIN
Jnojos u snoauafowoy
UIUUE]} PUE SIS pay 05z

¢hqgey




9t

15/9ZEPT :3p02 NN

pajlajap sadp oN umosg 1yan

0S/9ZEVT 3P0 NN

padins 81Z£09

uiuue} umoug
61/9ZEFT 1302 NN
h I o
57
6Z/9ZEPT 3P0 NIN
[Py aJnjanJls
uiuu ue a3Jnos ak SEQ-Uljoain] mojje UMOJ EIVEEDN] ul m:Gm:mmnEn_.._ J
luuey p P paseq-uljoain| moj|a; g-ysiuaaig '51n0]03 Ayneq TrLzao
|liM1 payeys asayL
BZ/9ZERT 3P0 NN
[ o ANo|od m:n.m.cmm.u.._.._.u_.._ "

PPEW pay W3 PaYRYS 9311 L0ZNG

LZ/9ZEPT (3P0 NIN
{apdwips pas Aq UoIDUILLDIUO
adiag
-55042 Ajaxyy) . 43ppo fo saso.y
"1023p
A|1s “Buun) Jpis “payin4
“AIN0j0J 5N Dmﬁwmc..t.u_.._ 18d
1[G
9Z/9ZEHT (3P0 NIN
Jappely pPay




8t

SE/IZEPT ‘3P0 NIN

pajoajap sadp oN umoug 1™ auogdulay STAN
vESIZEPT :3P0OI MIN
Jnojod
21033ap sakp o umoiq ¥oe ut Ayozed "aanons3s
palaa3ap saip oN q3Je|g Ul SNO3UIZOLIOH 84ZEAD
Aqqe)
EE/9ZEPT 3P0 NN
(2jdwes pas Ag uoneuiwejuod-ssoud Ajqissod) S
e e 5 E] e
+ Jappew pu Ysimo| |2, dau ur sadins yam Aqgey BZZEQD
22unos aAp paseq-ul|oain| Moj|a,
L2
ZE/IZELT :3p03 NN
{ajdwips pas Aq uonbUILIDILOD
U e e
-550.2 Ajayy) , 4appow fo sadzouy A28Iq/uma.q Hieq
TE/IEELT ‘2P0 NN
iappe E] oneam e
PPEN P2y das u sadiuys yum Agqge 8ZZean
0E/9CEPT :ap03 NiN
pajaalap salp oN umoug




0t

Ob/9ZELT 302 NIy

ujuue | (diem) umoug
yam pue
diem ul SIN0jod JuRIBYI] 690N
6E/9ZEPT 3P0 NN Agqel
uuue} (Ham) Asug
T
8E/9ZELT :3POI NIN
{1uawbo.f uaaib Ag uoowLWDIUCD
-55042 Ajaxi) L 2324n0s akp piobipul
Up pup pasog uijoan] mojjak b fo saniy + Hsiumolq/paiiieq
18ppey
LESICEPT ‘APOI NIN
Juqey pajnd YSIN
Jappein Ysiumolq/pad ysn

224nos aAp piosipul
an|q pue 22inos aAp paseq-uljoain] Mo||2A

9E/9ZERT :3P0I NIy

ysiumodqgfusalg




(43

P/ IZEPT 3P0 YN

Inojod
ul Suigiys ‘aunianals
pajoajap sadp oN umo.q/ysihaig U} SNOSUSSOWION F5ENA,
[11M3 paljeys aauyL
1t
EP/9ZEPT 3P0 NN
{ajdwos pas Aq uoOUILIDILOI
-ss043 Ajayiy) . Jappow fo saipay + umoug yieqg
uiuue}
Zv/9ZEPT 3P0 NN
2ppeiy pay
1oysiang FESTZIAN
[H/9ZEPT 3P0 i
uuue | umoag yan




5. Conclusion

The dye identification of a selection of 29 textile fragments from 13 excavation sites of the Medieval
Léddse has resulted in the identification of 4 dye sources: the roots of the madder plant and the scale
insect kermes, both providing red colorants, a luteolin based dye plant such as weld, sawwort, dyer’s
greenweed, chamomille or equivalent, used to dye yellow; and a blue vegetal indigoid dye source,
likely woad. Dyes are detected in 15 of the investigated thread samples.

In total 10 of the 29 textile fragments contain yarns that have been dyed. This is the case for fragments:
A8, Al954, C245c, C250, D81, DN207a, GD2741c, GD3228a, NC&4 and NE2834. In the majority of the
other fragments, patterns are made by the use of yarns composed of pigmented or unpigmented
fibres or various mixtures of both.

Tannins are detected (by means of the presence of ellagic acid) in the majority of the samples,
however always in very low amount. They seem to be systematically present in the black and dark
brown yarns obtained by natural pigmented fibres but not in the clearly light brown/beige yarns such
as in samples 14326/09-17-24-27-46-51.

In the following part, an overview is given of the conclusions of the study for each of the fragments.

Al - three shafted twill weave
No evidence of dyeing. Natural pigmented fibres are used.

AB - tabby with stripes

The fragment contains stripes made of weft yarns red dyed with madder and ‘orange’ wefts dyed with
madder and luteolin yellow. No dyes are found in the other two light brown and brown weft yarns
analysed.

A11 - four shafted twill weave 2/2
Both warp and weft yarns contain some tannins, but no evidence of dyeing has been found. The
difference in hue is obtained by the use of different naturally pigmented fibres. For the darker yarns
only pigmented fibres are used, while the paler yarns are made from a combination of naturally
pigmented and unpigmented fibres.

A17 - fragment with stipes

There is no evidence of dyeing. For the darker threads only naturally pigmented fibres are used, while
the paler threads that form the stripes are made of unpigmented fibres. Only the dark threads contain
tannins.

AC269 — four shafted twill 2/2

There is no evidence of dyeing. The difference in hue between warp and weft is obtained by the use
of different naturally pigmented fibres. For the lighter yarns only unpigmented fibres are used, while
the darker ones are made from a combination of naturally pigmented and unpigmented fibres.

Al953 - three shafted diamond twill, goose eye
No dyes are detected. The brown yarns are made by the use of a combination of naturally pigmented
and unpigmented fibres. They contain some tannins.

Al954 — woollen embroidery threads
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The ‘brown’ embroidery thread is dyed with madder, while luteolin yellow was identified in
‘dark brown’ yarn. No dyes were found in the darkest sample. All yarns are likely composed of naturally
pigmented fibres and contain some tannins.

Al1693 — three shafted twill weave, slightly felted on one side
Mo evidence of dyeing. The black yarns are made by naturally dark pigmented fibres and contain some
tannins.

Al2517 - three shafted twill
No evidence of dyeing. The black yarns are made by naturally dark pigmented fibres and contain some
tannins.

B90a — three shafted twill, slightly felted on one side
No evidence of dyeing. The brown yarns are made by naturally pigmented fibres.

B90b - three shafted twill
Mo evidence of dyeing. The pale yarns are made by unpigmented fibres.

B90c — brown fabric, fulled, perhaps sheared?
Mo evidence of dyeing. The brown yarns are made by naturally pigmented fibres.

C245c — three shafted twill, brown with light brown stripes
The brown yarns are made by naturally pigmented fibres and contain some tannins, while the more
pale stripes are made of yarns dyed with luteolin yellow, and made of unpigmented fibres.

C250 - tabby?, two fragments of fold from a pleated fabric

The fragments have been red dyed with kermes. This is a clear indication that it concerns an important,
high valuated textile. Kermes was the most precious dye source in western Europe during medieval
times!

C274 - four shafted twill 2/2 with stripes

No evidence for dyeing. The dark brown/black yarns are made by naturally dark pigmented fibres,
while the brown yarns are likely made of a mixture of dark and less pigmented fibres. Both yarns
contain some tannins.

C291 - four shafted twill 2/2 , homogeneous colour, felted on one side
There is no evidence of dyeing. The ‘golden brown’ yarn is made of unpigmented fibres.

C295 — striped fabric

Mo evidence of dyeing. The different hue of the stripes is obtained by brown yarns, made of dark and
less pigment fibres, and of light brown yarns, made of only less or unpigmented fibres. Both contain
some tannins.

CG19b - three shafted twill, homogeneous colour
No evidence of dyeing. The black yarns are made by naturally dark pigmented fibres and contain some
tannins.

D81 - twill weave, fulled (silk lining, silk decoration)

The red yarns are dyed with madder, while the beige yarns are undyed and made of unpigmented
fibres.
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DN207a - three shafted twill, homogeneous colour
The red yarns are dyed with madder.

GD2741c — three shafted twill, homogeneous structure, slightly felted in places
The greenish-brown yarns are dyed with luteolin yellow and contain some tannins.

GD3218 — twill weave with stripes

There is no evidence of dyeing. The dark brown/black and the brown yarns are made by naturally dark
pigmented fibres and contain some tannins. The light brown yarns are likely made of unpigmented
fibres.

GD3228a - tabby with stripes in rep weave (stripes in four colours)

The red yarns are dyed with madder and the yellowish yarns with luteolin yellow (possibly combined
with madder). No dyes are found in the brown and dark brown/black yarns. The latter are both made
of dark and very dark pigmented fibres.

GD3278 - tabby, homogeneous structure, patchy in colour
No dyes detected. The yarn contains traces of a dark substance on the yarn surface.

MNB154 — Herringbone twill, Silk lining.
No evidence of dyeing.

NC64 - fulled fragments
The light and dark red yarns are both dyed with madder, while the green yarns are dyed with a
combination of woad and luteolin yellow.

NCE9 — tabby with different colour in warp and weft

There is no evidence of dyeing. The different hue between the grey weft and brown warp yarns is
likely obtained by a different mixture of dark and less naturally pigmented fibres. Both yarns contain
some tannins.

NE2834 - ‘overshot’, homogeneous in colour and structure

The red yarns are dyed with madder. No dyes are found in the light and dark brown yarns. The dark
brown yarns are made by dark naturally pigmented fibres, while the lighter brown yarns is made of a
mixture of dark and less naturally pigmented fibres. Both of these yarns contain some tannins.

VN35g — three shafted twill

No evidence of dyeing. The grey/brown yarn is made by of a mixture of dark and less naturally
pigmented fibres.
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