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VALKANT OCH OKANT HANTVERK
Skarvor och krukor, men inga produktionsplatser

ABSTRACT

One of the most common artefact categories from Prehistoric as well as Historic times in Scandinavia
are sherds from ceramic vessels. Despite enormous amounts of finds, there are nearly no traces of
kilns for firing ceramics or tools for making vessels. The oldest archaeological evidence of ceramic
production in Scandinavia dates to the medieval period, while written sources mentioning potters
only begin to appear in the second half of the 16th century. This article seeks to examine one of
Scandinavia’s most significant and well-known artefact types, as well as the largely unknown craft
behind it, which has endured for more than 6000 years.

Nyckelord: keramik, hantverk, analyser, keramikugnar, skriftliga kéllor

INLEDNING

Keramik har tillverkats i sodra Skandinavien fran slutet av mesolitikum, med den tidigaste kerami-
ken kopplad till Ertebollekulturen. Med 6vergangen till jordbruk och ett mer bofast liv 6kade beho-
vet av keramikkarl, vilket aterspeglas i de stora mangder fynd fran exempelvis trattbagarkulturen
och den gropkeramiska kulturen. Hantverket var till mycket stor del ett hushallsbaserat arbete, och
inom varje samhidlle eller boplats var majoriteten av kirlen sannolikt lokalt tillverkade. Vi vet att
man oftast anvande sig av lokala leror som magrades med krossad bergart, och fran antropologiska
paralleller finns det uppgifter om att man normalt inte gick mer dn 20-30 kilometer for att himta
lera.! Lertékterna anvindes tills de var uttomda, men i vissa fall kunde man firdas lingre for att
hidmta sdrskilda leror, om man skulle tillverka kérl med en specifik funktion.

Den forhistoriska keramiken i Skandinavien var normalt briand pa 6ppet bal eller i gropar och
de arkeologiska spéaren efter den har typen av keramikbridnning ar svar att separera fran andra ak-
tiviteter pa en boplats. Eventuell felbrand keramik ar svar, om inte omojlig, att skilja frdn ordinart
avfallsmaterial. De redskap som anvindes for att tillverka forhistorisk keramik bestod framst av
hidnderna och en platta som kérlen stod pa under arbetet. Kavaletten, en langsamt roterande skiva,
introducerades forst under slutet av vikingatiden, medan drejskivan gjorde sitt intag under hogmed-
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FIGUR 1. Aldre rédgodskanna fran
kv. Mikael i Lund med facetterad bot-
tenkant. Denna bottentyp var vanlig i
Skane och Halland och den pekades
tidigt ut som producerad i bland an-
nat Lund. Bild: Torbjérn Brorsson.

eltiden. Inga sadana har patraffats i arkeologiska kontexter. Man anvinde sig av speciella redskap for
att ornera karlen, men oftast var det enkla pinnar av tra eller ben och sarskilt ihaliga fagelben, och
dessa redskap dr sedan lange upplosta. Det innebér att de arkeologiska sparen efter forhistorisk ke-
ramikhantverk dr nést intill obefintliga, trots den stora mangden keramik som har patréffats i sodra
Skandinavien.

Det har dven férekommit en uppfattning om att den medeltida, eller atminstone den hogmedelti-
da, keramiken nistan uteslutande var importerad, eller framstalld i ett fatal stader. Ett av de framsta
argumenten for att medeltida keramik inte skulle ha tillverkats i Sverige ar bristen pa fynd av kera-
mikugnar eller redskap som kan kopplas till hantverket. Den stora mangden keramik som framfor
allt patriffats i staderna har trots kvantiteterna oftast ansetts vara importerad. Det enda undantaget
har varit den tidigmedeltida Ostersjokeramiken, dir flera exempel pekar pa att den producerades pa
ett flertal platser i sodra Skandinavien.? Ostersjokeramiken visar influenser fran bade det skandina-
viska och det slaviska keramikhantverket och belyser ett mote mellan tva olika kulturella grupper
och traditioner. P4 samma sitt dr det med den tidigmedeltida Anglo-Skandinaviska Torksey- och
Thetfordkeramiken, som framstalldes lokalt i Skandinavien. Denna keramik var influerad fran de
brittiska 6arna, med kirl formade och ornerade efter engelska forebilder, men produktionen skedde
fraimst i det medeltida 6stra Danmark.?

P& 1970-talet forde Anders Mértensson fram att man i Lund framstallt glaserade rédgodskannor.
Det rorde sig om en speciell typ av kanna, med facetterad bottenkant (Fig. 1), vilken da bendmndes
Lundakanna och antogs vara tillverkad i den forna danska staden. Trots att Martensson och hans
foretradare inte funnit nagon keramikugn eller andra indikationer pa keramikframstéllning i Lund,
framholl Martensson dnda hypotesen att just dessa kannor hade tillverkats i eller i narheten av Lund.

Det ar egentligen forst med det yngre glaserade rodgodset som man i dldre forskning pé allvar har
diskuterat forekomsten av keramikverkstader i Skandinavien. Tolkningarna har sannolikt baserats
pa att de inhemska kérlformerna och framfor allt gods och glasyr avviker markant fran den impor-
terade keramiken, frimst fran Tyskland och Holland. Den 6kade méngden keramik fran denna pe-
riod har sannolikt medfort till antagandet att det fanns en betydande lokal tillverkning. Det dr ocksa
fran denna tid som de dldsta skriftliga beldggen for keramikhantverk i Skandinavien férekommer.

4

SKRIFTLIGA BELAGG FOR KERAMIKTILLVERKNING

I de tidigaste stadsbockerna fran Hansastdderna Wismar och Rostock omnamns keramiker redan
kring mitten av 1200-talet.’ Detsamma giller dven i andra Hansastéder som exempelvis Stralsund
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och Greifswald. Samtliga dessa fyra nimnda stader ligger i Mecklenburg-Vorpommern dir den sla-
viska keramiken fran slutet av 800-talet fram till och med 1100-talet var dominerande. Under 1100-
och 1200-talen skedde en foérdandring i hantverket, dar det sannolikt 6vergick fran att vara ett hem-
hantverk for husbehov till en verksamhet med regelritta keramikverkstider.® Under 1100-talet fort-
satte man emellertid framstilla slavisk keramik med bland annat plan botten, men detta upphorde
kring 1200, med en viss efterslipning dsterut i Polen.’

I det dldsta Libeck, fram till 1384, fanns det 110 olika yrken,8 och det ar sannolikt att krukmakeri
var ett av dessa. I Greifswald har man hittills patréffat fyra separata hogmedeltida keramikverksta-
der, samtliga beligna inom stadsmuren men i utkanten av staden.’ I dessa verkstider tillverkades
bade kannor och grytor i glaserat rodgods eller i drejat svartgods. Fynden visar att de vdsteuro-
peiska formtyperna snabbt slog igenom och framstilldes lokalt i Greifswald. I Liineburg, beldget i
Niedersachsen cirka 50 km sydost om Hamburg, har man kunnat studera keramikhantverket mera
ingaende tack vare tillgangen till bade skriftliga kallor och ett omfattande arkeologiskt material.
Under 1500-talet fanns det fyra keramiker i staden, och alla keramikverkstader var koncentrerade
till ssamma omréade i stadens vistra delar.!”

[ taxeringsregistret for Alvsborgs 16sen dr 1571 omnamns endast fyra krukmakare som var verk-
samma i tre svenska stider, Soderkdping, Vadstena, och Visteras, av sex omniamnda stider.!! Flera
andra professioner omnamns och i dessa stader fanns det exempelvis 38 skraddare, 29 guldsmeder
och 23 skomakare. Antalet hovslagare var lika stort som antalet krukmakare, vilket viacker fragan
om dessa tvd yrken hade samma sociala betydelse. Krukmakarna var inte organiserade i nagot skra,
till skillnad fran exempelvis
skraddare och skomakare. Trots
att krukmakeriet dr ett gammalt
hantverk sa omndmns det forst
som ett dmbete i Stockholms
skattelingder ar 1582.2 Det
finns emellertid ett tidigare om-
nimnande av en krukmakare i
Stockholm. Ar 1479 omnimns
) Bengt Krukmakare i stadens
— x”‘/‘h*._'_ R Tinkebok, diar han forekom-
" mer i ett radhusprotokoll som
vittne ett drende om olovlig
vedhuggning.!

L%
LRexe X X
x| X

e
R

—

Ruta I-VI (1x1m) 1. Keramikugn. 2. Blastergdng.
3-6. Draggangar: 7 Lergrop 8 Djupare lergrop.

9. Ljus strandgrus anvand att blandas med leran.
10. Lerpropp i slutet av draggangarna.
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FIGUR 2a-b. Plan 6ver vad som tolk-
ats vara en mellanneolitisk keramikugn
fran Jaravallen i Malmo, undersokt ar
1961. Bild: Silow 1962: Fig. 3 & 4.

Schematisk genomskirning av keramikugnen.
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I Uppsala omndmns den tidigaste tillverkningen av keramik ar 1577 I Képenhamn finns an-
teckningar fran ar 1579 som visar att keramik tillverkades i staden, och samma &r ndmns den tidi-
gaste belagda keramikproduktionen i Lund, dir en Claus Pottemager omnédmns.!> Det saknas dr-
med i stort sett skriftliga belagg fér medeltida keramikproduktion i bade Sverige och i Danmark.
Avsaknaden av skriftliga killor beror sannolikt pa att keramikhantverket inte betraktades som ett
av de mer betydelsefulla eller socialt framstaende yrkena.

ARKEOLOGISKA BELAGG FOR TILLVERKNING AV KERAMIK

Tillverkningsmetoderna och brinningen av férhistorisk keramik har resulterat i att de arkeologiska
sparen efter detta hantverk dr ndst intill obefintliga. Endast ett fital forhistoriska ugnar avsedda for
keramikbranning har pétréffats i hela norra Europa. Ett av de tidigaste mojliga belaggen for kera-
miktillverkning i Skandinavien uppdagades ar 1961, da en arkeologisk undersokning genomférdes
pa Jaravallen i Limhamn utanfér Malmé. Undersokningen leddes av amatérarkeologen Sture Silow i
samarbete med Lunds universitets Historiska Museum. Pa platsen patraffades en cirkuldr ugnskon-
struktion med fyra dragkanaler samt en storre blastergang, dar man tillfort syre till kammaren (Fig.
2).1® Ugnen hade en diameter pa 40 centimeter och ett djup pa 30-35 centimeter. Den var uppbyggd
med knytndvsstora stenar och viggarna var titade med lerblandat grus. Pa platsen framkom bland
annat mellanneolitisk trattbagarkeramik, daterad till cirka 2400 f.Kr., och ugnen daterades till sam-
ma tid. Ugnen kan mycket vil ha anvénts for branning av keramikkirl, men det finns tre viktiga
detaljer att ta hansyn till. Den forsta ar att kammaren var mycket liten och knappast rymde mer én
ett enstaka kérl. Den andra dr att sjalva konstruktionen var relativt avancerad, nagot som framst
forknippas med metallhantverk. Den tredje aspekten att beakta ér att ingen keramik patraffats inne
i ugnen, endast trikol och flintféremal framkom vid
utgravningen.

Ytterligare ett viktigt belagg for tillverkning av ke-
ramik i Skandinavien ér fran jarnaldersbyn Hodde pa
vastra Jylland. Har aterfinns ett av de fa sparen av en
keramikugn i, i form av en oval grop som haft en ler-
kappa. Denna ugn kan definieras som en tvakamma-
rugn och den har daterats till fSrromersk jarnélder.!’?
Konstruktionen skiljer sig fran de ordindra groparna
och balen, dar funktionen dr betydligt svarare att defi-
niera. I Hodde patréffades dven storre lerklumpar som
var avsedda for framstdllning av karl.

I Jarrestad i sydostra Skane patréffades i borjan av
2000-talet lamningarna efter vad som sannolikt varit
en vendeltida keramikugn.'® Konstruktionen bestod
av en grop med en stor mangd brind lera och den var
uppbyggd med en central kammare, som pa sidorna
omslutits av en lerbank (Fig. 3). Pa denna bank och
over kammaren har en 2,2 centimeter tjock platta med
FIGUR 3. Plan &ver den formodade kerami-  genomgdende hél placerats. En kupol av lera med vid-
kugnen i Jarrestad utanfér Simrishamn. Ugnen har jeflatning som armering har omslutit sjdlva ugnen. Det
daterats till vendeltid. Bild: Brorsson 2003: Fig. 10.  ar troligt att anldggningen fungerat som en tidig tv-
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FIGUR 4. Keramikugnen i Farum Lillevang pa norra Sjalland. Ugnen var 4 meter lang och 2,6 meter
bred. I den vastra delen var bottnen uppbyggd med tegel medan ugnens krans bestod av stora mark-
sten, vilken ugnskappan sannolikt vilat pa. Bild: Liebgott 2001: Fig. 1.

akammarugn. I den nedre delen, under plattan med hél i, fanns elden, medan de obranda féremalen
placerades ovanpa plattan. Denna konstruktion innebar att den obridnda keramiken inte var i direkt
kontakt med elden.

Redan under bandkeramisk kultur fanns det ugnar med tva kammare pa kontinenten, och vid
Kristi fodelse brinde bade kelter och romare keramik i tvikammarugnar.!® Detta var en teknik
som inte dog ut, utan levde kvar i stora delar av Europa fram till vara dagar. Under den skandina-
viska vendel- och vikingatiden brindes exempelvis Badorf-liknande keramik pa kontinenten och
Tatingerkeramik i védstra Tyskland i tvdkammarugnar. Trots detta drojde det till 1200-talet innan
tekniken anammades i Skandinavien. Keramikugnar med tva kammare, dir elden och kérlen at-
skiljs av en platta, har @ven pétréffats i det tidigmedeltida England.?’ Hir har man tolkat konstruk-
tionen som en influens fran kontinenten. I Faurholm vid Hilleréd pa Sjalland i Danmark har dven en
medeltida keramikugn med samma konstruktion som Jirrestadsugnen patraffats.?!

Det viktigaste beldgget for att man tillverkat keramik i det medeltida Danmark ar fynden av
ett forhallandevis stort antal keramikugnar.?> Utdver de mera kinda ugnarna i Farum Lillevang
och Faurholm pa norra Sjalland, bor ocksa ugnar fran Barmer och Kragelund pa Jylland ndmnas.
Hér har man pétraffat avancerade keramikugnar, framfor allt fran 1200- och 1300-talen, med en
majoritet daterade till 1300-talet. I dessa ugnar har man brint fraimst kuglepotter och/eller dldre
glaserat rodgods. I ugnen i Hellum pé norra Jylland har man daremot patraffat det som benamns
som kugeltopf-keramik, och denna ugn har daterats till 1100-talet.>> Den hogmedeltida ugnen i
Farum Lillevang var ovalformad med en &ppning i vister och mitte 4 x 2,6 meter i storlek (Fig. 4).2*
Keramikugnen var uppbyggd med stora marksten i kransen, och pa dessa stenar har det sannolikt
statt en ugnskappa av lera. Man har bland annat pétréffat lerproppar (kiln props), som anvindes for
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FIGUR 5 (ovan). Troligt hantverksavfall fran
Genarp utanfor Lund. Glasyren har runnit i
brottytan, vilket bér ha skett i samband med
branningen. Hogmedeltida aldre glaserat rod-
gods. Bild: Brorsson 2007.

FIGUR 6 (i mitten). Spiralliknande redskap av
jarn funnet vid undersokningar i Lund. Troligt-
vis ar detta ett medeltida drejjarn. Langd 130
mm. Bild: Kulturhistoriska museet i Lund.

FIGUR 7a-b (nedan). Bottenmarken pa
Ostersjokeramik var sannolikt hantverkarens
signum och markena utgér tydliga spar efter
en inhemsk produktion. Skarvor fran Skabersjo
respektive Onnerup i Skane. Bild: Monica Cen-
terwall / Annika Jeppsson.

att kontrollera syremangden. Inne i den
vastra delen av kammaren fanns ett te-
gelgolv, medan sjilva ugnskammaren
lag i den Ostra delen.

Medeltida keramikugnar har inte
patréffats i 6vriga Norden utan fynden
utgors framst av felbrand eller skroj-
brand keramik, samt skidrvor med gla-
syr i brottytan, som exempelvis i ett
fynd fran Genarp utanfér Lund (Fig.
5).2% Kirlet frdn Genarp verkar ha spruckit under brinningen efter att glasyren applicerats. Skdrvan
patraffades i ett avfallsomrade utan négra ytterligare indikationer pé keramiktillverkning.

Forutom direkta spar av keramikbranning finns det dven andra indikationer i det arkeologiska
materialet. Ar 1974, vid den s& kallade PK-banksgravningen pa kv. S:t Clemens 8 i Lund, fann man
stod for att medeltida keramik tillverkades i staden. Det var ett jarnféremél med spiralvridet skaft
och vinkelbojda blad (Fig. 6).2° Detta féremal dr sannolikt ett drejjirn, som anvindes bland annat
vid drejning och tilljimning av bottenranden, innan kérlet med trdd lossades fran drejskivan.

En foreteelse som aterfinns pa den tidigmedeltida Ostersjokeramikens krukor 4r bottenmirken
(Fig. 7). Funktionen och betydelsen av dessa har varit omtvistad och det har foreslagits att markena
uppkommit genom att krukmakaren satte sin stimpel i kérlets botten.?” Mirkena fungerade méjli-
gen som varumérken och det har dven forts fram att bottenmarken kan vara relaterade till anvind-
ningen av en kavalett.?® Tunnslipsanalyser av Ostersjokeramik med bottenmarken har visat att kirl
med samma typ av bottenmérken tillverkades i samma verkstader och att denna produktion skedde
pa olika platser i sodra Skandinavien.?’ Baserat pa att varje keramikverkstad tycks ha haft sitt eget
bottenmarke, kan dessa marken tolkas som symboler for antingen enskilda keramiker eller specifika
keramikverkstader.
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NATURVETENSKAPLIGA ANALYSER SOM BELAGG FOR
TILLVERKNING AV KERAMIK

Fram till 1970-talet var forhistorisk och medeltida keramik huvudsakligen ett humanistiskt forsk-
ningsfilt, men i och med Birgitta Hulthéns pionjirarbete vid Lunds universitet introducerades na-
turvetenskapliga analyser av keramik och framfor allt tunnslipsanalyser. Syftet med analyserna var
att bestimma keramikens sammansattning och vilka leror och magringsmedel som anvints (Fig.
8). Fram till omkring 2010 var analyser av tunnslip den dominerade analysmetoden av keramik,
trots att metoden har betydande begransningar vid framfor allt bestimning av tillverkningsplats.
Exempelvis kan leror fran tva helt olika omraden ha en identisk mineralogisk sammansittning, vil-
ket gor att tunnslipsanalyser inte ar sarskilt val lampade for proveniensbestimning.

Fran slutet av 2000-talets forsta artionde borjade isotopanalyser i form av ICP-analyser att in-
troduceras pa allvar i Skandinavien. Alan Vince fran Lincoln i England hade visserligen redan ti-
digare analyserat flera skandinaviska keramikmaterial, men det var forst nar metoden boérjade till-
lampas inom exploateringsarkeologin som ICP-analyser blev allt vanligare. Syftet med ICP-analys
ar framfor allt att proveniensbestimma keramiken. Vid analysen faststills ett stort antal oorganiska
grunddmnen. Vissa sparamnen ar karakteristiska for specifika omraden och skdrvor med identisk
kemisk sammanséttning hirrér fran samma lokaler. Den handhallna rontgenutrustningen pXRF dr
likartad med ICP-analys och prover med likartad kemisk sammansittning tolkas &ven hir normalt
som hidrrorande fran samma lokal. Bade ICP- och pXRF-analyser dr kemiska metoder, och for att
kunna bestimma var olika kérl har tillverkats dr det avgorande att ha ett referensmaterial fran olika
produktionsplatser eller omraden.

Ett kéllkritiskt problem &ar hur keramikerna hanterade lerorna innan de anvandes for keramik-
tillverkning. I Granada i Spanien finns 4n idag en keramikverkstad Fajalauza som varit i bruk inom
samma slikt sedan ar 1517. Forfattaren besokte denna verkstad ar 2021. Aven om lerorna inte lingre
hidmtas med ésnor, drejas kérlen, glaseras och branns fortfarande i keramikugnar med traditionella
metoder. Tidigare hamtades lerorna cirka 600 meter norr om verkstaden, vid foten av berget, och
blandades med leror som hiamtades cirka 1 000 meter soderut, vid floden. Efter att lerorna himtats
blandades de och slammades upp, vilket innebar att storre partiklar avligsnades. Avstindet mellan
de tva lertidkterna dr 1 600 meter, och detta paverkar resultatet av ICP-analysen. Trots detta borde

FIGUR 8a-b. Exempel pa tunnslip av tva olika typer av gods fran den vikingatida handelsplatsen Gross Strom-
kendorf i Tyskland. A) Slavisk Feldberg, som bestar av bergartsmagrad lera. B) Tating fran vastra Tyskland,
tillverkad av en naturligt magrad lera. Férstoring 40x. Bild: Brorsson 2010.
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det dvergripande resultatet tolkas som att kirlen var lokalt framstdllda. Ddremot har det inte varit
mojligt att exakt faststdlla fran vilken del av Granada som lerorna himtades.

En av de forsta mera omfattande analyserna av medeltida keramik utférdes av Anders Lindahl
pa keramik fran Dalby, sydost om Lund. Totalt analyserades 113 tunnslip, vilket 4r en betydande
mangd. En generell slutsats var att det dr svart att pavisa var de olika kdrlen hade tillverkats, och
tolkningarna av deras proveniens baserades pa en kombination av kirlens gods, form och dekor.?°
Karl som var unika bedomdes vara importerade, men det var svart att bestimma varifran. Dessutom
var det inte mojligt att bestimma var majoriteten av kirlen kom ifrdn. Det dr mycket mojligt att det
kan ha tillverkats i ndarheten av Lund, men det kan likvil ha varit pa Sjilland eller i norra Tyskland.

I borjan av 2000-talet utfordes 47 tunnslipsanalyser av medeltida svart- och rédgods fran kv.
Spritan i Ahus i Skane. P4 samma sitt som med keramiken fran Dalby kunde kirlen pi bas av deras
gods och form indelas i totalt elva olika grupper, varav tvd ansags vara importerade.’! Merparten
tolkades vara lokalt tillverkade, medan ett mindre antal kirl ansags hérréra fran Lund respektive
Faurholm i Danmark. Utifrdn senare analyser av medeltida keramik i Skane 4r det anmérknings-
vart att man helt bortsag fran norra Tyskland som ursprung. Detta illustrerar komplexiteten med att
anvianda en analysmetod som inte dr lamplig for proveniensbestimning. En ICP-analys hade hogst
sannolikt pavisat att det fanns en lokal produktion, men dven identifierat kirl frén Lund och norra
Tyskland.

For att proveniensbestimma keramik krévs i forsta hand att man kan bestimma godsets kemis-
ka sammansittning, och i och med ICP-analyser har detta mojliggjorts. Idag vet vi att till exempel
Anders Martensson hade ratt med hypotesen om lokal tillverkning av medeltida keramik i Lund.

0 4cm
D | . ]

FIGUR 9. Hogmedeltida yngre svartgods patraffat pa kv. S:t Mikael i Lund. ICP-analyser har visat att skarvorna
A-D har tillhért karl som tillverkats i Greifswald, E i Libeck/Wismar. Bild: Brorsson 2021: Fig. 3.
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ICP-analyser av keramik fran bland annat kv. S:t Mikael i Lund har visat att lokalproducerat rod-
gods upptrider frin omkring 1200.%? I sédra Skandinavien dateras éldre glaserat rodgods generellt
till perioden frén senare delen av 1100-talet fram till slutet av 1300-talet, men fynd fran Liibeck har
visat att godstypen férekommer redan under perioden 1150-1175.33 Det forefaller dirmed ha funnits
en tidsfordréjning innan en skandinavisk produktion pabérjades. Ett viktigt resultat ar aven att ICP-
analyser av sa kallat hogmedeltida yngre svartgods, med sina rétter i norra Tyskland, har pavisat en
inhemsk produktion i medeltida Danmark. Dessutom har analyserna bekriftat kontakter mellan
olika Hansastdder och Skandinavien. Exempelvis analyserades fem kérl fran S:t Mikael i Lund, varav
fyra visade sig vara tillverkade i Greifswald i 6stra Mecklenburg, medan endast ett kom fran Liibeck
eller Wismar (Fig. 9).3

Lodose i Vastergotland var en av Sveriges tidigaste handelsstader och utgjorde under medeltiden
Sveriges enda hamn mot véster. Under 400 ar fanns hir en blomstrande stadsbildning, med kloster,
kunglig borg, sockenkyrkor, tyska kopméan och hantverkare av olika slag. P4 grund av olika politiska
beslut forlorade Lodose sina stadsrattigheter ar 1526, vilket dock blev raddningen for de vilbevarade
kulturlager som finns i staden. Under de senaste 60 aren har drygt 250 arkeologiska undersokningar
genererat over en halv miljon féremal, inklusive drygt 40 000 keramikskarvor. Keramikmaterialet
har varit féremal for ett storre forskningsprojekt, bland annat har cirka 230 keramikskérvor analyse-
rats med ICP. Analyserna har visat pa en omfattande import av keramik fran framfor allt Tyskland,
men ocksa fran Danmark, Holland, Belgien, Frankrike och England. Dessutom har en betydande
andel lokalproducerad keramik belagts frdn 1100-talet och framat.> Under 1100-talet tillverkades
bland annat Ostersjokeramik i staden och omkring 1200 bér produktionen av oglaserat yngre svart-
gods och glaserat rodgods ha paboérjats. Det som utmirker Lodose dr de starka kontakterna med
omraden i nordvdstra Europa. De forsta keramikerna i staden kan mycket vl ha kommit fran exem-
pelvis Liibeck eller nagon annan stad i norra Tyskland.

I Uppsala i dstra Sverige blev ildre glaserat rodgods vanligt forst efter 1250, vid samma tid eta-
blerades bland annat Domkyrkan i staden. ICP- och pXRF-analyser har visat att av 10 analyserade
rodgodsskirvor har merparten tillhort kirl frin norra Tyskland och speciellt fran Liibeck.?” Det
ar vart att notera att det inte finns nagra storre okuldra skillnader mellan nordtyskt och skandina-
viskt dldre glaserat rodgods, vilket gor kemiska analyser nddvandiga. Tidigare har det exempelvis
foreslagits att vissa av de importerade kérlen i Uppsala var lokalt framstéllda, vilket analyserna har
motbevisat.

VEM TILLVERKADE DEN TIDIGASTE KERAMIKEN?

Det forhistoriska keramikhantverket har i stor utstrackning ansetts som ett hemhantverk eller at-
minstone ndgot som varje samhille eller boplats hade tillging till. Med Ostersjokeramikens intra-
de i slutet av 900-talet i sodra Skandinavien férdndras denna bild. Initialt kan slaviska slavar ha
spelat en betydande roll i detta hantverk. Mats Roslund menar bland annat att det var slavar fran
den nordtyska 6n Riigen och det narmsta landomradet i Mecklenburg som ansvarade for tillverk-
ningen av den tidigaste Ostersjokeramiken i Skdne.*® Aven Anders Hékansson har tolkat den tidiga
Ostersjokeramiken i Halland som ett hantverk som inledningsvis kan ha utforts av ofria manniskor.>
Fran mitten av 1000-talet kan keramikhantverket delvis ha tagits 6ver av andra personer, exempelvis
kvinnor inom hushallen.

Det som sirskiljer Ostersjokeramiken och den forhistoriska keramiken frén den hogmedelti-
da och yngre keramiken dr att den dldre keramiken vanligtvis tillverkades av leror magrade med
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krossad bergart. Fran och med hogmedeltiden anvindes naturligt magrade eller sandmagrade leror.
Det var inte majligt att dreja kdrl med krossad bergart, eftersom de kantiga kornen kunde skada
keramikerns hander. Utéver drejning introducerades dven glasering samt branning i utvecklade ke-
ramikugnar. Sammantaget innebar detta en stor fordndring i hantverket och initialt bor kunniga
keramiker fran exempelvis Tyskland, Holland eller England bidragit till att det nya hantverket fick
taste i Skandinavien. I bade Lund och i Lodose forefaller detta ha skett kring 1200, medan det finns
indikationer pa att utvecklingen skedde nagot senare i 6stra Sverige. Det finns i skrivande stund inte
nagra arkeologiska, naturvetenskapliga eller skriftliga beldagg for tillverkning av hogmedeltida kera-
mik i Uppsala eller nagon annan 6stsvensk stad.

AVSLUTNING

Keramikhantverket i Skandinavien genomgick en teknologisk forandring, dar det forhistoriska
hantverket, baserat pa leror magrade med krossad bergart, under hogmedeltiden ersattes av en pro-
duktion som anvidnde sandmagrade eller naturligt magrade leror. Fran denna period bérjade man
dven dreja kdrlen, vilket markerar en viktig utveckling inom hantverket. Trots att det har patraffats
ofantliga méangder keramik fran slutet av mesolitikum fram till modern tid, har endast ett fatal kon-
struktioner for tillverkning och branning av keramik framkommit vid arkeologiska undersékning-
ar. Detta utgor ett arkeologiskt dilemma, men bade méngden keramik och genomférda analyser har
visat att merparten av den forhistoriska keramiken var lokalt framstélld.

Det som primart kravdes var tillgdng pa naturliga leror av kvaliteter som var funktionella till
keramikkarl, och sddana leror fanns det gott om i stort sett hela sodra Skandinavien. Det var ocksa
viktigt med bransle for att branna keramiken och givetvis spelade keramikern en central roll i pro-
cessen. Oftast var keramikhantverket nagot som gick i arv fran generation till generation, och vi vet
fran exempelvis tillverkningen av danska jydepotter att redskapen overtogs av dottrarna ndr en s
kallad pottekone avled.*

Fran omkring 1200 upptrader de forsta keramikugnarna i Skandinavien, och det finns dven
beldgg for att man borjade tillverka drejade keramikkérl samt att glasyr introducerades vid denna
tid. Under hog- och senmedeltiden var formspraket hos majoriteten av karl likartat i Skandinavien
och i norra Tyskland, och godsets firg var ocksa nést intill identisk. Det dr darfor svart att sarskil-
ja karl fran exempelvis Liibeck fran kérl fran Uppsala, Lodose eller andra platser i Skandinavien.
Naturvetenskapliga analyser, och framst kemiska analyser av karlgods, dr avgorande; med hjélp av
dessa kan kadrlens proveniens faststillas och kontakter inom och utom Skandinavien belysas pa oli-
ka satt. De dldsta skriftliga kdllorna som belyser keramikhantverk forekommer ddaremot forst fran
slutet av 1400-talet, vilket gor det arkeologiska grundarbetet med olika typer av analyser ytterst
viktigt.

Torbjérn Brorsson ar en specialist pa keramik och han arbetar med olika naturvetenskapliga analyser av forhistorisk
och historisk keramik. Georg och hans vagar korsas ofta i flera gemensamma projekt och konferenser.
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FROM A KILN TO CASTLE

Medieval brick kiln and brick as
building material at Raseborg Castle, Finland

ABSTRACT

The medieval crown castle of Raseborg served as the administrative and military centre of Western
Uusimaa. The high walls of the castle are heavily restored with grey stone, although archaeological
research suggests that brick was used more extensively as a building material in its structures. In
2022 a medieval brick kiln was discovered in the Southern Bailey of the castle. It is the first medi-
eval brick kiln excavated using modern archaeological methods in Finland. The discovery of the
kiln confirmed the interpretation of previously uncovered brickmaking structures in the castle sur-
roundings. However, historical records from Raseborg lack references to manufacturing, importing,
or taxes paid on brick. This article presents the results of the excavation of the brick kiln and archae-
ological evidence of brick production and use at Raseborg Castle. It also explores possible reasons for
the absence of written documentation regarding bricks.

Keywords: medieval brick manufacturing, brick kiln, Raseborg Castle.

INTRODUCTION

During the 2022 excavations in the Southern Bailey of the crown castle of Raseborg, the remains of
a medieval brick kiln were discovered, lovated next to a small lime kiln exposed two years earlier.!
The kiln was constructed in the northwestern corner of Building B, previously identified as a stor-
age magazine.? Notably, the brick kiln at Raseborg is the first medieval kiln excavated using modern
archaeological methods in Finland. Similar kilns have been studied in Denmark and Sweden e.g. in
Lodose, Malmo, Saltsjo Boo, and Vadstena.?

The kiln is not the only structure associated with brick manufacturing in the castle surround-
ings. In the excavations in Slottsmalmen, an area c. 150 meters east of the castle, a clay pit and a clay
processing area were identified. The clay pit is a roughly circular depression c. 430 m? in size, and
still visible today as a dense thicket surrounded by modern fields. The clay processing area consisted
of a large wooden platform covered with a layer of raw clay. No brick kiln was found on the site, but
the amount of crushed and misfired bricks in the excavated soil layers suggests that brick firing took



FIGURE 1. The location of the
Raseborg Castle in the Western
Uusimaa. Figure: Maija Holappa.

place somewhere nearby. The
stratigraphical conditions, to-
gether with artefacts found at
the site, suggest that the clay
pit was used during the late
14th-mid-15th centuries.

Although archaeologi-
cal evidence indicates that
bricks were manufactured at
Raseborg, medieval records
provide little information on
production, importation, or
taxes paid with bricks. Furthermore, in the 1540s and 1550s, brick use or production is mentioned
only occasionally in castle tax records. This article focuses on the medieval manufacture and use of
brick in Raseborg Castle by presenting the results of the excavation of the medieval brick kiln. It also
explores the reasons why brick is absent from the historical records of the castle.

The castle of Raseborg was built before 1378 as the administrative, economic, and military centre
of the castle province of Western Uusimaa, in southern Finland (Fig. 1). Constructed on a small rock
outcrop surrounded by a shallow inlet of the Gulf of Finland, the castle guarded access to the more
densely populated Karis region to the north. The main castle was strengthened with three towers,
and access to the mainland towards the east was protected by a gate tower. The eastern and south-
ern sides, more vulnerable to offensive actions, were reinforced with outer baileys and the wooden
palisade surrounded the entire castle island.> From the 15th century onwards, Raseborg Castle was
a major political actor in the eastern parts of the Swedish realm, and the castellans were prominent
statesmen from the leading elite families. The castle experienced its heyday during the 1460s when it
housed Karl Knutson (Bonde), later king of Sweden. It faced a military attack and was captured after

a brief siege in 1487. During the 1520s it slowly lost its importance and was eventually abandoned in
6

1558, gradually falling into ruins.

The castle of Raseborg was one of the first ruins in Finland to undergo extensive excavation and
restoration, starting in 1890 and continuing until the 1930s. These initial investigations focused on
uncovering the structures beneath the extensive collapse layers, and documentation was scarce at
best. In the 1960s, the work resumed with an emphasis on the restoration of the bailey walls. After
years of restoration work the standing structures of the castle are heavily restored preventing de-
tailed building archaeological studies. The recent archaeological investigations in the surroundings
of the castle started in 2008, concentrating on the area of Slottsmalmen.” In 2016 small test excava-
tions were carried out also inside the castle revealing untouched medieval contexts emphasizing the
archaeological research value of the castle itself. Previously it was thought that the medieval layers
inside the castle were removed during earlier excavations.® In 2020-22 excavations were directed by
Georg Haggrén, and new trenches were opened inside the castle and especially in the Southern and
Southeastern Baileys.” (Fig. 2). This article is based on the archaeological evidence obtained from

these excavations.!?
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FIGURE 2. The surroundings of Raseborg Castle (based on Knuutinen 2023) and the castle plan showing excavated
trenches (in red) from 2016 and 2020-2022. Figure: Maija Holappa and Tarja Knuutinen.

BRICK AS BUILDING MATERIAL IN FINLAND AND IN RASEBORG

Brick as a building material was first introduced to the mainland of medieval Finland in the second
half of the 13th century. In his fortified stone keep at Koroinen, the bishop of Turku had brick-built
structures, including a hypocaust, a floor, and an altar. The crown was also active in masonry con-
struction, with the castles at Turku and possibly Viipuri being among the earliest sites where brick
was used in the 13th century. Previously, brick was considered an exclusive building material in me-
dieval Finland. However, urban archaeological material from Turku and elsewhere shows that brick
was applied already in the 14th century more extensively than previously expected.!!

In the castle province of Raseborg, brick use began at the end of the 14th century with the con-
struction of Raseborg Castle. Simultaneously, in the wooden fortification of Junkarsborg in Karis
brick was used at least in the construction of ovens. The same likely applies to medieval village plots,
at least from the late 15th century onwards.!?> The building of stone churches, where brick was ex-
tensively used in vaults and gables as well as in architectural details, began in the area only in the
1430s.13

The heavily restored grey stone walls of Raseborg Castle present a fortification where brick
appears absent as a building material in its elevations. However, according to Knut Drake, the col-
lapsed layers cleared from the castle contained a large amount of brick, indicating that brick was
used more extensively in the walls’ construction than the restoration suggests.* This interpretation
is further supported by evidence of brick used as filling in the masonry of the eastern curtain wall.!>
Additionally, regularly laid bricks were discovered beneath the restored grey stone wall facing, which
would have been visible in the small rooms on the eastern side of the courtyard.'® These findings,
along with the brick features discovered during the excavations inside and outside the castle, indicate
that brick was readily available and used as a building material for various constructions beyond just
chimneys, ovens, or fireplaces.!” (Fig. 3).
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FIGURE 3. The brick-built structures discovered
inside the castle in Rooms 9 and 10 (see Fig. 2).
Figure: Maija Holappa (based on Haggren et al.

2016; 2020).

MEDIEVAL BRICK PRODUCTION AND
BRICK KILNS IN FINLAND

The basic methods of manufacturing bricks did not
change from their invention some 5000 years ago un-
til the Industrial Revolution. In Finland, bricks were
hand-moulded and fired in kilns from their intro-
duction in the 13th century until the first brick fac-
tory was established in the 1860s. Over the centuries,
the number and size of brickyards increased, but the
manufacturing process remained the same.!® Bricks
were usually made near construction sites for each
building project. Monasteries, castles, and towns
may have had permanent brickyards and kilns, from
which bricks were sold for other building projects.!”
Typically, masons, bricklayers, and other craftsmen
were itinerant and commissioned to carry out build-
ing projects.?’ Bricks were also imported.?!

The first step of brick manufacturing was to find
the raw materials as close to the building site as pos-
sible. Clay, sand and water are needed for raw brick
production. Medieval brick makers relied on local,
superficial clay deposits as these often contained the
optimal balance of clay and sand.?? In most parts of
Finland, glacial clay deposits near inland lakes and
rivers provided a readily accessible raw material for
brick production.? To prepare the clay, it was dug be-
fore winter and left in heaps to freeze, making it more
friable. In the following spring, water and sand were
added, and the mixture was carefully tempered to en-
sure a consistent fabric.?*

To produce a uniform, strong, and fire- and
weather-resistant brick, it must be properly prepared,
moulded, and fired. Together with being incombus-
tible, uniform size is the most significant characteris-
tic of a brick. To achieve this, raw bricks were mould-
ed by pressing clay into a wooden frame. Before fir-
ing, the brick was left to dry on a reed or wooden
surface for several days.?> The adorable imprints of
animals or children’s feet on the brick surface are a
byproduct of the long drying process (Fig. 4). For the
brick to vitrify, the brick kiln must reach a tempera-
ture of 900-1150°C, which must be maintained for at
least 8-15 hours. The entire firing process, including
slow warming up and cooling down of the kiln, took
several days and required special skills and experi-
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FIGURE 4. Dog paw imprint on a brick
(KM 41003:8) from Raseborg Castle,
found inside the sewage in Room 9.
Brick dimensions: 26 x 12 x 9 cm. Pho-
to: Tanja Ranta / Museum of Western
Uusimaa.

ence from the brickmakers.2® After the firing, the unstacked bricks were ready to be used in con-
struction, and a new set of raw bricks was laid on the same foundation.?’

The first archaeologically investigated brick kiln from Finland is the one found in Hattula
Hernidinen. The site is located on a lake shore close to the Holy Cross Church of Hattula, the only
parish church constructed with bricks in the second half of the 15th century, or the early 16th centu-
ry at the latest.”® Hernidinen is considered to be the site where bricks for the church were produced in
the Middle Ages.?® Rainer Knapas compared the kiln remains with the Danish ones and concluded
that they were similar: built partly inside a hill slope with three to four openings.*° Besides the kiln,
a significant amount of brick waste and some pits for obtaining clay and sand were also discovered.!
The site was likely used also in the 19th century, which further complicates the interpretation of the
kiln. However, based on the Flemish bond applied on one of the kiln walls, it was in use in the late
medieval period.*?

BRICK IN THE WRITTEN SOURCES

Medieval written sources on manufacturing bricks and burning lime in Finland are scarce. In 1448,
a brick kiln and a drying barn owned by the Dominican convent of Viipuri are mentioned to be
located in Papula village.* It is known that by 1540, the town of Viipuri owned a kiln for making
bricks and another for burning lime.?* The first foreign bricklayers mentioned in the sources are
from the early 16th century.®® Indirect sources relating to brickmaking are the clay pits mentioned
near the Cathedral of Turku, a house called Brickyard in Kakskerta, and nicknames of persons like-
ly associated with brickmaking.>® Furthermore, the limestone source of the cathedral of Turku is
mentioned in 1329.” From the mid-16th century onwards, written sources become more abundant.

The production and acquisition of building stone, brick, and lime for the needs of medieval
Raseborg are difficult to ascertain from the surviving written records, as there are no mentions of
them in documents related to Raseborg before the 1550s. At least during the 1540s and 1550s,?® lime
and brick were not among the regular tax parcels collected from the castle province, as was the case
in Hime and Savo. Firewood specially reserved for brick kilns (Sw. tegelved) were regular parcels
carried in the provinces of Hime and Viipuri, but such records are absent in Raseborg.*® First in-
direct mention of manufacturing brick or tile for the castle can be found in the castle accounts in
1550, when 25 labour days were used for trampling clay for building stoves in the castle.*® In 1552,
64 labour days were spent acquiring clay and stone for a lime kiln, building the kiln, acquiring logs
for firing, and finally burning the lime. In the account of the same year, also stone used for building
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works is mentioned, as 98 loads of grey stone (Sw. grdd stenn) most likely granite, were delivered from
Raseborg to Helsingfors royal manor.!

The two mentions of lime and brick production are exceptional in Raseborg castle accounts and
appear to be directly related to specific building projects on the castle premises. Especially in 1552,
plenty of building activities took place in Raseborg, as for example bark (Sw. ndffuer) collected as a
tax was used to build roofs e.g. for the outhouses of the landed estate but also for the storage rooms,
gate chamber, and bathhouse (or sauna) at the castle. In the same year, a large amount of building
materials was transported to the Helsingfors royal manor, which was under construction.*? However,
besides the stoves built in 1550, and the repairs and building works conducted in 1552, there are also
previous mentions of building masonry structures in the castle accounts. For example, in 1540, one
smoke flue or chimney and several stoves or fireplaces were built in the castle. In 1541, two masons
were paid for building a baking oven and preparing smoke flues (or chimneys) for the brewery and
the scribe’s chamber. Smoke flues were also constructed in the following years in different parts of
the castle.*> However, no stone, brick or lime used in these constructions are mentioned in the castle
accounts or inventories.

BRICK KILN AT RASEBORG CASTLE

The first archaeological investigations at the Southern Bailey of the Raseborg Castle took place in the
1910s when the largely collapsed southern perimeter wall and Building B were discovered.** In the
1930s, the excavation continued in the eastern parts, revealing Buildings C and D.*> Due to insuf-
ficient reporting, the depth of the excavations inside the buildings was unclear, and to address this,
new excavations in the Southern Bailey were conducted from 2020 to 2022 in collaboration with the
Museum of Western Uusimaa and Hangd Sommaruni.*®

Building B is a square-shaped structure (12 x 11.8 m) standing on the southern limit of the castle
island in close connection with the southern perimeter wall (Figs. 2 and 5). The topography of the
area slopes strongly from north towards south, and the building entrance is located on the eastern
side. The massive 1.2-metre-wide grey stone walls have been heavily restored and now stand 1-2
metres high. Although covered with modern restoration mortar, some of the stones on the north
wall are crumbling due to high heat exposure.*’

In the northwestern corner of Building B, a medieval brick kiln was built against grey stone walls.
The kiln floor space is c. 5.2 x 4.7 metres consisting of four 90-100 cm wide benches with three 60
cm wide firing aisles in between.*® The firing aisles open towards the south-southwest, where the
kiln was lit and operated. This is also the direction of the prevailing winds functioning as bellows for
the kiln, keeping up the high temperature and ventilating the inside of the kiln (Figs. 5 and 6a). The
benches, over which unfired bricks or rawlings were stacked, were constructed of natural grey stones.
There was no stone or brick-built floor, as the foundations were laid on sand. Some stacked bricks
remain in situ at the openings of the firing aisles. These may be the remains of the brick lining of the
vaulted fire pit, or they are unstacked bricks from the latest firing.*” All three aisles were filled with
burnt limestone, a common feature also in Swedish kilns, indicating that, after brick manufacturing
the structure was used for burning limestone.>® The hard-packed lime layer inside the Raseborg kiln
was excavated only from the central aisle.

In front of the kiln, two shallow post holes were discovered, likely supporting a light roof over the
kiln to protect it from rain during the long burning process. The front of the kiln was covered with
dark, almost black soil, containing large amounts of ash.’! During and after the firing, the firing
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FIGURE 5. The plan of building B with the information on the prevailing winds from Tuuli Atlas (www.tuuliatlas.f).
Figure: Maija Holappa (based on Haggren et al. 2020; 2021; 2022).

FIGURE 6. A — The brick kiln at Raseborg, B — The lime kiln.
Photos: Maija Holappa

aisles were kept clean by removing and dumping ash in front of the kiln. A range of medieval finds
were collected from these ashy layers, including pieces of redware vessels, bone material, and metal
fragments, among them one Osmund iron.>
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In many respects, the Raseborg brick kiln follows the basic model of brick kilns excavated in
Sweden. The unroofed rectangular structure with strong stone-built walls surrounds the kiln on at
least three sides. The benches and the floor of the kiln are made of brick, especially when used for
long periods.>® The number of firing aisles is normally three, although bigger structures with four
aisles existed, such as in Malmé.>* However, one element sets the Raseborg kiln apart from others:
the rectangular structure did not house only the brick kiln. In the northeastern corner, a small ru-
dimentary lime kiln (2.9 x 3.6 metres) was discovered (Figs. 5 and 6b). This primitive kiln type was
used for small-scale lime production in Finland until the 18th century or even later.>> A thick layer of
sand was piled against the walls and the shallow pit in the middle was filled with limestones. The fire
was lit and maintained on the southern side of the kiln. The lime kiln was used at least a few times, as
indicated by layers of lime and burnt sand identified in the profile of a small test pit, likely excavated
in the 1960s, on the southeastern corner of the kiln.>® Also in Vadstena, a lime kiln was identified
near to the brick kiln, but similar side-by-side structures have not yet been discovered.””

The Raseborg kiln floor area is comparable with the average medieval brick kiln size of c. 5 x
5 metres in Lodose, Malmo, Saltsjoo Boo and Vadstena.>® The height of the medieval brick kiln is
not certain, but it is estimated to be c. 2-3 metres.>® An old brickmaker’s tip advises that the kiln
should be at least 20 layers high to ensure successful firing.®® The brick dimensions varied according
to the period, location, and intended use.®! Based on the measurements of bricks documented in
the excavations at Raseborg Castle (Table 1), the average brick is 28 x 14 x 9 cm. This is comparable
with the North European standard size (Sw. munktegel) of c. 29.5-30 x 13.5-14 x 8-9 cm, with each
brick weighing c. 6 kg.5? By following the general brick stacking method, where the bricks are laid
on their sides with alternating layers of long or short sides, and continuing until the kiln reaches 20
layers high, the maximum production capacity of the Raseborg brick kiln would be 16 000 bricks.®*
However, when the volume of the firing aisles is subtracted, the actual number of fired bricks is clos-
er to 10 000. Similar production figures have been recorded in Malmo, as mentioned in historical
sources.** (Fig. 7).

The clay pit in the Slottsmalmen area has not been fully excavated, making it impossible to
calculate the actual volume of raw material. However, based on the two trenches excavated on its
northern and southwestern edges, the pit is at least one metre deep,®® with a minimum volume of
c. 430 m’. As the volume of one average sized brick in Raseborg is 3528 cm?, a stacked brick kiln
requires c. 35 m® of clay. Based on these calculations, the clay pit would have provided raw material
for approximately 12 kiln loads of bricks i.e. 120 000 bricks. These are of course very crude estima-
tions, but they show the sheer volume of the possible number of bricks manufactured in the area.
For comparison, the same number of bricks were used in the construction of the walls of Holy Cross
Church of Hattula.5¢

Dating of the Raseborg brick kiln based on structural elements is difficult as similar kilns have
been used for centuries. The excavated layers did not provide any reliable dating information for
the structure. However, the archaeological context offers some clues for determining the kiln with
the castle’s building phases. In the southeastern part of Building B, a heavy stone tumble originat-
ing from a severely collapsed wall running in the east-west direction was exposed (see Fig. 5). The
large amount of mortar between the collapsed stones suggests that the structure was originally ma-
sonry. Only the inner face of the wall, made of large 60 x 40 cm stones, was visible; the outer face
was hidden under the collapse. The southern wall of Building B was built over the tumble.®’ In the
southwestern part of the building, the stone tumble was almost completely covered with a layer of
grey clay, at least 20-30 cm thick. Only a few larger stones were visible in the southwestern corner.
The eastern boundary of the clay was defined by a low brick structure running across the central line
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LOCATION L \\% H SOURCE LOCATION L W H SOURCE

Floor E from castle 280 14 10 Drake 1959 Outside of EBailey 30 16 9 Rautavaara-Brax 1966
Floor E from castle 30 145 10 Drake 1959 Outside of E Bailey 305 16 10 Rautavaara-Brax 1966
Trepch inside % 13105 Lilius 1961 Outside of E Bailey 29 15 11 Rautavaara-Brax 1966
S perimeter wall Outside of EBailey 27 145 11  Rautavaara-Brax 1966
Floorintheforrest 32 15 11 Drake 1962 Outside of EBailey 295 14 10  Rautavaara-Brax 1966
Floorin the forrest 30 14 11 Drake 1962 Outside of EBailey 27 13 7  Rautavaara-Brax 1966
E Bailey 30 155 8 Sjoberg 1963 Outside of EBailey 28 135 7  Rautavaara-Brax 1966
E Bailey 27 15 M Sjoberg 1963 Outside of EBailey 27 13 85 Rautavaara-Brax 1966
E Bailey 28 14 N Sjoberg 1963 Outside of EBailey 285 14 9 Rautavaara-Brax 1966
E Bailey 235 125 65 Sjoberg 1963 Outside of EBailey 25 145 9  Rautavaara-Brax 1966
E Bailey 235 155 85 Sjoberg 1963 Outside of E Bailey 27 13 10 Rautavaara-Brax 1966
E Bailey 275 12 75 Sjeberg 1963 Outside of EBailey 28 125 10  Rautavaara-Brax 1966
E Bailey 27 13 105 Sjoberg 1963 Outside of E Bailey 29 15 11 Rautavaara-Brax 1966
Outside of EBailey 27 15 9 Drake 1964 Outside of EBailey 295 16 11  Rautavaara-Brax 1966
Outside of EBailey 29 15 11 Drake 1964 EtrenchinSBailey 28 145 11 Mikkola 1968
Outsideof EBalley 29 14 10 Drake 1964 Structure Eof castle 30 145 85 Mikkola 1968
Outside of EBalley 26 16 10 Drake 1964 Structure Eof castle  24.5  13.5 8.5 Mikkola 1968
Outside of EBailey 27 14 11 Drake 1964 Structure Eof castle 30 145 85 Mikkola 1968
Outside of EBailey 28 13 9 Drake 1964 Structure E of castle 275 14 9 Mikkola 1968
Outside of EBailey 29 15 9 Drake 1964 SBailey, BuildingC 275 14 1] Mikkola 1969
Outside of EBailey 30 16 9 Drake 1964 S of S Bailey 32 16 Mikkola 1969
Outside of EBailey 26 16 9 Drake 1964 S Bailey 285 15 10 Koskimies 1969
Outside of EBailey 29 14 9 Drake 1964 Trench Sof SBaley 275 12 10 Koskimies 1969
Outside of EBailey 28 14 11 Drake 1964 TrenchSof SBalley 25 115 8 Koskimies 1969
Outside of E Bailey 23 15 65 Rautavaara-Brax 1965 TrenchSof SBalley 32 16 95 Koskimies 1969
Outside of EBailey 275 15  11.5 Rautavaara-Brax 1965 TrenchSof SBalley 28 15 1 Koskimies 1969
Outside of E Bailey 285 15 10  Rautavaara-Brax 1965 Trench Sof S Bailey 25 13 85 Koskimies 1969
Outside of E Bailey 29 14 11 Rautavaara-Brax 1965
Outside of E Bailey 265 155 9 Rautavaara-Brax 1965 %??ELEQESZEZ B 10 Haggrén etal 2016
Outside of E Baile: 23 175 75 Rautavaara-Brax 1965 Castle, Room 9 .
Outside of E Bailei 29 135 95 Rautavaara-Brax 1965 (KM 41003:8) 26 12 7 Heggenetal 2016
Outside of EBailey 33 16 9 Rautavaara-Brax 1965 Castle, Room 10, 30 14 10 Haggrénetal 2016

brick floor
SE Bailey, Area 1 27 14 9 Haggrén et al. 2020
SE Bailey, Area 3 26 13 10 Haggrén etal. 2020
SE Bailey, Area 3 22 14 115 Haggrénetal 2020

Outside of EBailey 27 14 10  Rautavaara-Brax 1965
Outside of EBailey 24 13 85  Rautavaara-Brax 1965
SW part of SBailey 249 115 7.6 Rautavaara-Brax 1966

SW part of SBailey 255 125 9 Rautavaara-Brax 1966
) - Castle, Room 7, ,
Outside of EBailey 24 11 8  Rautavaara-Brax 1966 Avea 4 285 13 9 Haggrén et al. 2020
Outside of EBailey 265 115 8  Rautavaara-Brax 1966 - T
SE Bailey, Building B, .
Outside of EBailey 265 115 8  Rautavaara-Brax 1966 brick kiln 2613 8 Haggren etal. 2022
Outside of E Bailey 295 14 8 Rautavaara-Brax 1966 AVERAGE 28 14 9

TABLE 1. Documented brick sizes at Raseborg Castle. Compiled: Maija Holappa.
L —length, W — width, H — height (cm).

of the area, built directly over the collapse. The clay was laid in front of the kiln to provide an even
working surface for the brickmakers. Although the clay was not excavated, small test pits across the
area yielded rather rich and interesting find material, including bone and iron objects and a handle
of a stoneware vessel.®®

Additional information on the stone tumble can be found in the 1960s excavation reports, which
state that the southern perimeter wall was rebuilt over an older, partially collapsed wall. As a result,
the original line and the width of the wall had slightly changed.®® Furthermore, in the drawing of the
foundations of the southern wall, the line of wooden posts supporting the medieval stone wall turns
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slightly towards north when compared to the line of the southern wall of Building B.”® This may
suggest that the original southern perimeter wall followed a slightly different line running across the
southern part of Building B. Currently it is not possible to determine whether the collapsed wall is
part of the original southern perimeter wall or the remains of some other structure once standing in
the area. However, it is part of the earlier phases of the Raseborg Castle,”! whereas Building B with
manufacturing facilities belongs to the later history of the castle.

DISCUSSION AND INTERPRETATION

While brick kiln and brick material at the castle site provide evidence of brick production and use
at Raseborg, written records offer only sporadic information. If the clay and firewood needed for the
production were not collected as tax parcels, how was their acquisition organised, and how should
the silence of the historical record, especially the castle accounts from the 1540s onwards, concern-
ing not only brick, but also other building materials such as building stone and lime, be interpreted?
Moreover, how well do the accounts of the 1540s and 1550s reflect the situation and conventions of
the earlier decades and centuries?

Firstly, it is quite possible, and even likely, that the acquisition of building materials such as lime-
stone and clay, as well as the logging of firewood for brick and lime firing, were conducted by peas-
ants as part of their day labour, even though this was not explicitly recorded in the castle accounts
from the 1540s onwards. As Suvianne Seppélé has pointed out, the clarification of the criteria for the
taxation in the accounts of Raseborg castle province in 1541 states, that the taxes were collected fol-
lowing the previous conventions, which can be interpreted so, that the taxation in the 1540s more or
less followed the conventions of the earlier medieval taxation.”? Raseborg castle province was one of
the medieval administrative provinces where labour days remained a regular part of taxation during
the 16th century, meaning that peasants were obliged to carry out a fixed number of working days

5 =

FIGURE 7. Axel Karrholm taking care of his brick kiln in 1914. Photo: Valter W. Forsblom. Svenska
litteratursallskapet i Finland (finna.fi 6.5.2024, CC BY 4.0).
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for the upkeep of the crown’s castle and landed estates.” The implementation of day labour as part of
taxation is thought to originate from the time during which large castle building projects took place
and a large number of workers was needed for the building enterprises, i.e. from the 13th and 14th
centuries. During the 16th century, in many provinces, day labour was compensated with other tax
parcels, e.g. money, fish or other products, as the need for the work force decreased.” In Raseborg,
only a special obligation for each parish to send a man to the castle to work as a carpenter from St
Walborg’s Day (30 April) to St Martin’s Day (11 November), was compensated from 1542 onwards
with money, so called timbermans penningar.”> In addition, unlike for example in Hime, where part
of the day labour obligation was reserved for clay working, i.e. for brick production, in Raseborg,
the special purpose of day work in castle accounts is mentioned only occasionally.”® Thus it seems
that the allocation of day labour to specific tasks was not an established custom in the accounts of
Raseborg castle province before the 1550s.

Secondly, an interesting detail can be found in the accounts from 1544 onwards: even though
firewood was regularly collected as tax parcels, the castle’s own hired hands almost annually brought
in a portion of firewood, typically amounting to 10-20% of the wood collected as tax.”” Most likely
this firewood came from the castle’s own forests.”® This suggests that the castle’s hired hands may
have produced other goods for the castle’s needs, particularly if those goods were readily available on
the castle’s land. This offers a fascinating viewpoint on the acquisition of goods not recorded in the
castle accounts as tax parcels, such as firewood for firing bricks or burning lime, and clay for brick
production.

At this point, the accurate dating of the Raseborg brick kiln is not possible. Future studies and
analyses are needed to address this issue. The archaeological context places the kiln into the lat-
er phases of castle building history. Archaeological research in the castles of Kuusisto, Turku, and
Kastelholma provides the first clue for dating the collapsed wall inside Building B. Kari Uotila has
observed how, at the turn of the 15th and 16th centuries, all these castles suffered from the collapse of
walls in their outer baileys built close to the shoreline. He has identified this phenomenon with rapid
climate change and the rise of the sea level. The masonry walls, standing partly underwater, suffered
structural damage and began to lean and collapse.”” The southern perimeter wall of the Raseborg
castle stood right on the edge of
the castle island (see Fig. 2).
Raising water levels in the ear-
ly 16th century would have had
dramatic effects on its structural
condition.

FIGURE 8. General view of the kiln
and the Raseborg Castle. Photo: Maija
Holappa.
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The second clue is found in written records detailing extensive renovation and construction pro-
jects in Raseborg. After severe damage from armed conflicts with the Danes in the 1520s, the deci-
sion was made to abandon Raseborg and build a new castle in Ekends. Although Raseborg remained
unoccupied for several years in the late 1520s, the plans for Ekenés were never realised. Instead, after
extensive construction works during the 1530s Raseborg was occupied again in 1540. Further resto-
ration and constructions work were still issued during the 1540s.8°

It would be tempting to attribute the collapse of the southern perimeter wall to the observed rise
in the water level at the beginning of the 16th century recognized in the other crown castles on the
southwestern coast of Finland. Following the years of near abandonment, the reorganisation of the
Southern Bailey likely formed part of the rebuilding projects in the 1530s and 1540s. Bricks and lime
required for the extensive construction works in the castle were produced as close to the building
site as possible, only 12 metres from the southern tower. With construction activities still ongoing
in 1550 and 1552, it is possible that the Raseborg brick kiln remained in use until the castle’s final
years (Fig. 8).

CONCLUSIONS

Raseborg brick kiln demonstrates that medieval brick manufacturing methods were well known
and applied into the construction works of the castle. At this moment it is not possible to ascer-
tain when or for how long the brick kiln was in use. However, the clay processing platform in the
Slottsmalmen indicates that brick was manufactured for the castle’s needs from the turn of the 15th
century and based on the written records it was still produced in 1550, just a few years before the
final abandonment of the castle. The calculations on the volume of the clay pit show that the amount
of clay excavated for brick production was considerable, and bricks have been manufactured in the
Slottsmalmen area long before the kiln was erected inside Building B. Archaeological evidence from
the curtain wall of the castle suggests that brick was more abundantly used as a building material in
its elevations than previously thought. Grey stone probably dominated the fagade, but there would
have been some shades of brick red.

Maija Holappa is an archaeologist specialized in cartography. She first met Georg in 2006 in the excavations at
Kapalbackan in Hanko. Since then, she has collaborated with Georg on excavations at several medieval sites in Finland.
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of the castle prior to the 1540s.

Seppald 2009: 165, 173, 268. See also Vilkuna 1998:
174. However, both lime and brick were among the
tax parcels collected by Helsingfors manor in the
1550s, see e.g. KA 3032, 40.

KA 2979, 39, “Item haffuer trampatt leer till att
bygga ugnor medh pad slottet, Daxwerken ... 25"
Lifting and trampling clay, as well as making and
firing bricks as labour day work, is mentioned also
in the account book from 1555. However, since the
account includes both Helsingfors and Raseborg
manors, it is impossible to say in which the brick
production took place. Judging by the large num-
ber of labour days, a total of 198, it seems plausi-
ble that the bricks were produced for the building
works of the Helsingfors manor.

KA 3000, 43: "Item dr kommit till kalckwedzforning,
till kalck ungns legning, sten och ler pa kalck ugne,
och kalck brenning, Daxwerken ... 647; 46.

KA 3000, 39-43. See also Haggrén 2014; Mikkola
& Haggrén 2023: 135-6.

KA 2918, 46; 2923, 28; KA 2934, 36; KA 2938, 7.
See also Mikkola & Haggrén 2023: 135-6.
Rissanen 1978: 63.

Koskimies 1969: 1; Mikkola 1969: 2-3; Rissanen
1978: 63-64.

Haggrén et al. 2020; 2021; 2022. Building B was
excavated in three parts: 2020 northeastern corner,
2021 southeastern corner, 2022 the western part.
Haggrén et al. 2020: 14.

In 2021 and 2022, Jani Vidgren from Muuritutki-
mus Oy laser scanned the excavated areas, produc-
ing orthophotos for the aid of documentation. Spe-
cial gratitude is expressed to him and Kari Uotila
for this cooperation.

Haggrén et al. 2022.

Billberg 1982: 207; Ihr 2014: 164.

Haggrén et al. 2022.

Haggrén et al. 2022. See also Teravi in this volume.
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Anderson 1967: 248; Billberg 1982: 207-9; Hern-
qvist & Karlsson 2022: 6; Ihr 2014: 104, 159; Kuok-
kanen 1981: 45; Lamm & Lindahl 2014: 84.
Billberg 1982: 210.

Talve 1965: 47, Figure 6.1.

Haggrén 2020: 13.

Anderson 1967: 247-8.

Anderson 1967: 247-8; Billberg 1982: 210; Ihr
2014: 159; Lamm & Lindhal 2014: 84.

59 Thr 2014: 158-159; Lamm & Lindahl 2014: 85.

60 Hansen & Sgrensen 1980: 240.

61 Campbell 2003: 15.

62 Drake 1991: 94; Kuokkanen 1981: 46; Lamm &
Lindahl 2014: 84. Cfr. Andersson & Hildebrand
2002: 52.

63 Brick size is calculated with 1 cm gap between the
bricks stacked in the kiln i.e. 29 x 14 x 10 cm.

64 Billberg 1982: 208-11; Lamm & Lindahl 2014: 85.

65 Holappa & Knuutinen 2009: 21; Knuutinen et al.
2014: 25-6.

66 Ratilainen et al. 2017: 78.

67 Haggrén et al. 2021.

68 Haggrén et al. 2022.

69 Koskimies 1969; Lilius 1960; 1961; Mikkola 1968;
Rautavaara-Brax 1966; Rissanen 1978: 63-5.

70 Construction drawing after the demolition of the
southern perimeter wall. Peltonen & Savolainen
1969. FHA 835.2.100.

71 Drake 1991: 128-18.

72 Seppild 2009: 54-5.

73 Seppild 2009: 179.

74 Seppild 2009: 176-83.

75 Seppald 2009: 179. See also Knuutinen 2023: 113.
The obligation to send carpenters to the castle,
still actually used in 1540-41, can be seen as a rel-
ic from the castle building period in the 14th and
15th century.

76 Seppild 2009: 180-1.

77 E.g. 1544, KA 2932, 31; 1546, KA 2951, 20; 1547,
KA 2955, 22; 1550 KA 2980, 12; 1551, KA 2990, 22.

78 On the castle’s own forests, see Knuutinen 2023:
108-9.

79 Uotila 2000.

80 Haggrén 2014: 22-3.
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Elina Terava “J

OSMUND-TYNNYREITA JA TUHANSIA NAULOJA

Raudan tuonti, kulutus, sepéat ja pajat Raaseporin ja
Kastelholman linnoilla 1540- ja 1550-luvuilla

ABSTRACT

The bailiff’s accounts of Raseborg Castle in Western Nyland and Kastelholm Castle in Aland from
the 1540s and 1550s show what kind of iron was used in these castles, how it was obtained, what it
was used for, and who made iron objects. There seem to be some differences between these castles,
especially in the consumption of iron. However, bookkeeping is not standardized and information
from all years has not been preserved. Therefore, the study of archaeological material from Raseborg,
Kastelholm and other sites, together with the systematic analysis of written sources, completes the
picture of the use of iron and steel in the crown castles.

Asiasanat: Raaseporin linna, Kastelholman linna, voudintilit, arkeologia, rauta

JOHDANTO

Linnojen rakentamiselle, yllapidolle ja elinkeinojen harjoittamiselle rauta on ollut keskeinen raaka-
aine, jonka saanti on jotenkin turvattava. Myos sotilaallisessa toiminnassa raudan merkitys on
kiistaton.! Ruotsin valtakunnassa 1540- ja 1550-luvut ovat erityisen kiinnostavia linnojen raudan-
kulutuksen ja sithen liittyvéan infrastruktuurin tutkimisen kannalta. Tuolloin Kustaa Vaasa varautui
Venijdn sotaan, johon 1540-luvun uhkaava tilanne kérjistyikin vuosina 1555-57. Sotaan varautumi-
nen ja sota-aika nostivat raudan tarvetta, silld kuningas halusi lisdta aseiden ja ammusten tuotantoa
kruununlinnoissa. Tamé herétti Kustaa Vaasan ja erityisesti hdnen poikansa Juhana-herttuan kiin-
nostusta kehittdd varhaista rautateollisuutta myds Suomen alueella.

Raudan tirkeydesta huolimatta sen hankintaa ja kulutusta Suomen keskiaikaisissa linnoissa ei
ole erityisesti tutkittu, vaikkakin linnojen historiaa onkin selvitetty runsaasti sekd arkeologisen, ra-
kennushistoriallisen etti kirjallisten lahteiden pohjalta. 1900-luvun puolessa vilissd C. ]. Gardberg
hyodynsi Turun linnan voudintilien tietoja raudasta selvitellessddn linnassa kaytettyjd rakennus-
materiaaleja.’> Raaseporin linnalla taas raudan tuontia ja kulutusta aseiden valmistukseen liittyen
sivuttiin linnan sotilaallista arkea kisitelleessd tutkimuksessa vuonna 2014.* Siksi tassé artikkelissa
on tarkoitus selvittdd raudanhankintaa, kulutusta ja tdhdn liittyen seppid ja pajoja kahdessa suoma-
laisessa linnassa, Raaseporissa ja Kastelholmassa.



Raaseporin linna oli Lansi-Uudenmaan hallinnollinen keskus 1300-luvulta 1500-luvun puoleen
viliin saakka, kunnes Kustaa Vaasan perustama Helsinki syrjdytti sen. Jo tdtd ennen linna oli men-
nyt huonoon kuntoon 1520-luvun taisteluissa. Vaikka elama linnalla jatkui, niin kirjallisista ldh-
teistd nédkyy, ettd linnan loistokkain aika oli selvisti jo takanapdin ja vuonna 1559 linna jétettiin
raunioitumaan.®> My6s Ahvenanmaalla sijaitseva Kastelholma alkoi olla vanha ja rapistunut seka
sotatoimissa kérsinyt linna. Linnaa kuitenkin korjattiin aktiivisesti ja linna herdsi vield loistoon-
sa 1500-luvun puolenvilin jilkeen, kun Kustaa Vaasa sekd Juhana-herttua oleskelivat hoveineen
linnassa vuosina 1556, 1557, 1559 ja 1561. Kastelholmaa ei koskaan tdysin hyldtty ennen kuin siitd
1800-luvulla tehtiin museokohde.®

Kirjallisista lahteistd ndiden linnojen arkeen padsee melko huonosti kasiksi ennen Kustaa Vaasan
hallintokautta 1523-60. Suuri merkitys ldhdeaineiston lisadntymiselle olivat Kustaa Vaasan hallin-
nolliset, verotukseen liittyvit uudistukset. Ndiden my6té linnoissa ja linnalddneissa aloitettiin vuo-
sittainen kirjanpito tuloista ja menoista seké linnojen irtaimistosta. Voudintileista 16ytyvit myos
pédosin tiedot linnan vdelle maksetuista palkoista vuoteen 1552 saakka. Tdmin jalkeen raha- ja
kangaspalkan maksu keskitettiin kuninkaan verokamariin ja 1550- ja 1560-luvuilla laadittiin eril-
lisid palkkaluetteloita, joita on sdilynyt Tukholman Kammararkivetin sarjassa Finska cameralia.”

Téssd artikkelissa aikarajaksi on valittu 1540- ja 1550-luvut. Tdlloin kummastakin tutkimuskoh-
teena olevasta linnasta on sdilynyt voudintiliaineistoa, jonka kautta raudan hankintaan ja kulutuk-
seen seki seppiin ja pajoihin on mahdollista paasta kasiksi.® Tarkoitus on selvittid, millaista rautaa
linnoilla kéytettiin, misti sitd saatiin, mihin sitd kdytettiin ja oliko linnalla oma paja ja palkattuna
seppid. Samalla vertaillaan Raaseporia ja Kastelholmaa 1540- ja 1550-luvuilla raudan ndkékulmas-
ta — millaisia eroja rautaan liittyvan aineiston tutkiminen tuo esiin ndiden linnojen vélilla? Vaikka
fokus onkin voudintileissd, niin arkeologinen aineisto niiltd linnoilta tiydentda tietoja erityisesti
pajojen sijainnin suhteen. Siksi sekin on huomioitu artikkelissa.

Artikkelia varten on tutkittu Raaseporin ja Kastelholman tilikirjoista l6ytyvid merkintojd raudas-
ta ja terdksestd kahdelta vuosikymmeneltd. Myos Finska cameralian palkkaluettelot on kéyty lapi ja
keritty niistd tietoa 1550-luvulla linnoilla toimineista sepistd. Aineisto sisdltdd runsaasti mielenkiin-
toista informaatiota, mutta tulkinnassa on oltava lahdekriittinen. Voudintileissa selvéstikin esiintyy
virheiti ja osa aineistosta on tuhoutunut vuosien varrella, minka lisiksi tiliaineistot ovat hyvin epa-
yhteniisié johtuen lukuisista hallinnollisista muutoksista ja puuttuvista standarteista kirjanpitoon.’
Haasteita tutkimukselle aiheuttaa myos vakiintumaton mittajirjestelma.!” Useimmiten tilikirjoissa
ei ole selkedsti mainittu, onko kyseessda Tukholman puntaripaino tai vaakapaino vai maakunnan,
eli Raaseporin tai Ahvenanmaan paino, minka takia mittojen suhteita toisiinsa tai nykymittoihin
on haastavaa arvioida.!! Esimerkiksi voudintileissa esiintyva leiviskd on saattanut painaa vain 6,043
kg, mikdli se on ollut Tukholman puntaripaino, tai sitten yli 9 kg, jos se on ollut Raaseporin puntari-
paino, jonka ainakin vuosien 1553 ja 1557 tilikirjoissa kerrotaan olevan 1,5 kertainen Tukholman
puntaripainoon verrattuna.!? Myoskidin raudan yhteydessi usein esiintyvin tynnyrin suuruudesta
ei ole varmuutta. Esimerkiksi Raaseporissa 6 markan osmundtynnyrit ovat painaneet 18 leiviskaa,
Kastelholmassa taas tynnyrin normaalipainona ilmeisesti pidettiin 20 leiviskdd, vaikka muunkin
painoisia rautatynnyreiti tilikirjoissa esiintyy.!®

OSMUNDEJA JA RAUTATANKOJA - millaista rautaa linnoilla oli?

Keskiajalla raaka-ainerautaa esiintyi useissa eri muodoissa.!* Toisinaan voudintileissd on inventaa-
rioihin, hankintoihin ja kulutukseen kirjattu ainoastaan, ettd kyseessd on rautaa. Melko usein kui-
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tenkin on eritelty, millaista rautaa linnaan on hankittu ja valilla myos kirjattu ylos, mitd rautaa mi-
hinkin esineisiin kéytettiin. Osmundrauta, eli Ruotsin valtakunnassa valmistettu, standardisoitu,
harkkomuotoinen rauta dominoi rautamarkkinoita Kustaa Vaasan hallintokauden lopulle saakka.!®
Sitd tuotiin Raaseporiin ja Kastelholmaan tynnyreissi, mutta sen maira on ilmoitettu voudintileissa
usein myds painomitoissa, 1543 Kastelholmassa ja 1549 Raaseporissa myds kappaleina.'® Vuoden
1543 Kastelholman tilikirjasta 16ytyy myos maininta, ettd 25 osmundia painaa leiviskdan.!” Tdmén
mukaan yksi osmund olisi ehké painanut jotakin 260 g:n ja 360 g:n valilla, riippuen siitd, mika lei-
viskd on kyseessd. Tuoreimpien tutkimusten mukaan osmund-harkkojen paino kuitenkin vaihteli
keskiajalla ja 1500-luvulla, eiké ole aivan varmaa, ovatko voudintileissikddn mainitut harkot aina
saman painoisia.!®

Tankorauta (stangjdrn/stavjdarn) oli takkiraudasta tangoiksi jalostettua rautaa, joka yleistyi
Ruotsin valtakunnassa 1500-luvulla.!® Myds Raaseporissa ja Kastelholmassa tankorautaa esiintyi
osmundraudan rinnalla. Raaseporissa tosin vain noin 6 % kaytetystd raudasta oli tankorautaa ja sitd
kiytettiin ainoastaan vuosina 1545, 1557 ja 1558.2° (Kuvat 1 ja 2.) Kastelholmassa taas periti 53 %
kéytetystd raudasta oli tankorautaa, mutta tdima johtuu vuosien 1550, 1551 ja 1553 laivan- ja veneen-
rakennusta varten linnalle tuoduista ja kéytetyistd suurista tankorautamiiristd.?! Tankorautojen
madra on ilmoitettu usein sekd kappaleina ettd painona. Néiden tietojen mukaan tankoraudat oli-
sivat painaneet yleensd noin 22-23,5 markpuntaa, tosin paino vaikuttaisi vaihtelevan noin 18 ja 31
markpunnan vililld, olettaen tietenkin, ettd kaikki saman erdn tankorautatangot olisivat saman-
kokoisia. Nykymitoissa tangot olisivat todennékdisesti olleet padosin yli 6 kg painoisia, mahdollises-
ti jopa yli 10 kg kokoisia.?? (Taulukko 1.)

m Kaytetty terdstd linnan ja kartanoiden
tarpeisiin

W Kdytetty rautaa linnan ja kartanoiden
tarpeisiin

9,01% | KaytettY osmundrz‘n'{taa linnan ja
kartanoiden tarpeisiin

Kaytetty tankorautaa linnan ja
kartanoiden tarpeisiin

M Kaytetty jaannerautaa linnan ja
kartanoiden tarpeisiin

M Kaytetty vanhoista esineistd saatua
41,06% 2 ; ; ol
3 25,38% rautaa linnan ja kartanoiden tarpeisiin

M Kaytetty rautaa laivojen ja veneiden
rakentamiseen

M Kaytetty osmundrautaa laivojen ja
veneiden rakentamiseen

8,86% M Kaytetty tankorautaa laivojen ja veneiden
rakentamiseen

M Kaytetty jddnnerautaa laivojen ja
veneiden rakentamiseen

W Kaytetty osmundrautaa asetarvikkeisiin

M Kaytetyy tankorautaa asetarvikkeisiin

KUVA 1. Kastelholman raudan kulutus 1540- ja 1550-luvuilla.
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Rautaa tuotiin molempiin linnoihin my®&s levyina (pldte jirn), vaikka levyrauta oli selvasti har-
vinaisempaa. Vuonna 1547 Tukholman linnasta saatiin Kastelholmaan 22 levyrautaa, jotka painoi-
vat 5 kippuntaa?. Till6in yksi levy olisi painanut noin 4,5 leiviskéa, eli useampia kymmeniai kiloja.
Raaseporin tileissd vuosina 1544, 1545 ja 1547 esiintyvien levyjen miaérda ei ole kirjattu ylos, vain
paino.?* Levyrautaa kdytettiin ainoastaan tuliaseiden valmistukseen ja maérit olivat melko pienid,
silld Kastelholmassa levyraudan osuus kulutetusta raudasta on alle 0,1 %, Raaseporissa reilu 3 %.2
(Kuvat 1ja2.)

Lisdksi voudintileissd esiintyy jonkin verran tyOstimdtontd jddnnerautaa (loppe jdirn).
Kastelholmassa jadnnerautaa on kulutetusta raudasta noin 4 %, eika sitd kaytetty kuin vuonna
1547.%6 Tilien mukaan linnaan kuitenkin tuotiin jidnnerautaa myos vuosina 1552 ja 1556, joten
Kastelholman raudan tuonnista jidnneraudan osuus vaikuttaisi olevan 9 %.2” Raaseporissa jiinne-
raudan osuus kulutetusta raudasta on yli 38 % johtuen siitd, ettd Raaseporissa sitd kaytettiin suuri
maira tuliaseiden valmistukseen vuonna 1545.28 Molemmista linnoista on myos tietoa, ettd vanhoja
rautaesineitd on kierritetty raaka-aineeksi, joskaan ei missddn suuressa mittakaavassa.?’

M Kdytetty rautaa linnan ja kartanon
tarpeisiin

W Kaytetty osmundrautaa linnan ja
kartanon tarpeisiin

m Kaytetty tankorautaa linnan ja
kartanon tarpeisiin
Kaytetty rautaa laivojen ja
38,16% veneiden rakentamiseen

M Kdytetty osmundrautaa laivojen ja
veneiden rakentamiseen

m Kaytetty rautaa asetarvikkeisiin

M Kdytetty osmundrautaa

2,15% asetarvikkeisiin

M Kdytetty tankorautaa
asetarvikkeisiin

17,78% B Kaytetty levyrautaa asetarvikkeisiin

W Kaytetty jadnnerautaa
asetarvikkeisiin

KUVA 2. Raaseporin raudan kulutus 1540- ja 1550-luvuilla.

PAINO 1 TANGON PAINO

ASIAKIRJA KPL PAINO VOUDINTILEISSA K *
markpunta markpunta

Raasepori 1554 KA 3023:32,42 38 1 kippunta 13 leiviskaa 13 markpuntaa 673 17,71

Raasepori 1555 KKAA33005556::192,12210 1 1 leiviska 2 markpuntaa 22 22
Kastelholma 1544 KA 2603: 50v 17 20 leiviskaa 400 23,53
Kastelholma 1550 KA 2626:17,26 147 8 kippuntaa 5 leiviskaa 17 markpuntaa 3312 22,53
Kastelholma 1551 KA 2630:20v, 42v 369 22 kippuntaa 8800 2349
Kastelholma 1551 KA 2630: 20v,42v 355 20 kippuntaa 17 lispuntaa 8340 2349
Kastelholma 1551 KA 2630: 20v, 42v 9 14 leiviskaa T markpunta 281 31,22

TAULUKKO 1. Tankorautojen painot Raaseporissa ja Kastelholmassa 1550-luvulla. * 1 kippunta vastaa 20 leiviskaa ja
1 leiviska 20 markpuntaa.
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VUOSI TILIKIRJA RAASEPORIIN TUOTU RAUTA
1540 KA 2918: 68v, 95 OSMUNDRAUTA: 1 tynnyri painoltaan 18 leiviskda (ostettu, 6 markalla)

KA 2919: 80v
1541 KA2921:3v,21,22  RAUTA: 6 tynnyrid (ostettu, 6 mrk/tynnyri)
1542 KA 2928: 80 RAUTA: 2 tynnyria (ostettu, 6 mrk/tynnyri, tosissa tilikirjoissa 7 mrk/ tynnyri)

KA 2929: 24, 34
1543 KA 2933:27,37v OSMUNDRAUTA: 5 1/2 tynnyria (ostettu, 6 mrk/tynnyri)

1544 KA 2937:8,33 OSMUNDRAUTA: 1 lesti (Tukholman mitassa, tuotu Tukholmasta Maens Manssonilta) + 1/2
KA 2938: 25y, 26 tynnyrid (ostettu 3 1/2 markalla); TANKORAUTA: 4 kippuntaa (Tukholman mitassa, tuotu
Tukholmasta Maens Manssonilta); JAANNERAUTA: 1 lesti (Tukholman mitassa, tuotu Tuk-

holmasta Maens Manssonilta); LEVYRAUTA: 1 kippunta 2 leiviskaa 13 markkaa (Tukholman

mitassa, tuotu Tukholmasta Maens Manssonilta); RAUDAN YLJAAMAOSUUS (OVERVIKT)

5 leiviskda.
1545 KA 2946:7 OSMUNDRAUTA: T tynnyri (ostettu 6 markalla)
1549 KA 2970:23 OSMUNDRAUTA: 10 osmundia (ostettu 1 ayrilld)
KA 2972: év
1556 KA3054: 17v,25v  TANKORAUTA: 2 tankoa painoltaan 2 leiviskaa 4 markpuntaa (tuotu Jéren Trulssonilta)
KA 3056: 9
1557 KA3081:28,38v ~ OSMUNDRAUTA: 2 tynnyria (tuotu Anders Karppilta Helsingista)
KA 3038: 8v
1558 KA 3126:2 RAUTA: 3 tynnyria (ostettu 9 mrk/ tynnyri)
VUOSI TILIKIRJA KASTELHOLMAAN TUOTU RAUTA

1543 KA2601: 14y, 23,49v  OSMUNDRAUTA: 3 tynnyria (ostettu, 2 tynnyria 7 mrk/tynnyri, 1 tynnyri 6 1/2 mrk/tynnyri);
KA 2602: 34v LEVYRAUTA: 22 kpl painoltaan 5 kippuntaa (tuotu Tukholman linnasta)
KA 2608: 26
KA 2612: 67v
KA 2618: 69
KA 2628: 82v

1544 KA 2603: 26v,50v  OSMUNDRAUTA: 118 1/2 lispuntaa 10 markpuntaa (ostettu Tukholmasta 22 leiviskan tyn-
nyri 7 1/2 markalla ja 21 leiviskan tynnyri 7 markalla 3 &yrilla, yksi 20 leiviskan tynnyri Jacob
Monssonilta 7 markalla, kaksi 20 leiviskan tynnyria 7 markkaa/ tynnyri Tukholmasta, 19 1/2
leiviskan tynnyri 61/2 markalla 3 &yrilla Tukholmasta laivurilta seka saatu kolme 66 leiviskan
painoista tynnyria Mons Monssonilta Tukholmasta); TANKORAUTA: 17 kpl 20 leiviskaa (saa-
tu Bodnett Larssonilta)

1546 KA 2608: 26 OSMUNDRAUTA: 7 tynnyria (ostettu 5 markkaa/tynnyri);
KA 2609: 8
1547 KA2611:14 TANKORAUTA: 30 kpl painoltaan 2 kippuntaa 8 leiviskaa (tuotu Mons Monssonilta Tukhol-
KA 2612: 67v masta); JAANNERAUTA: 40 leiviskaa (tuotu Mons Monssonilta Tukholmasta)
1549 KA 2619:21 SAATU RAUTA VANHOISTA ESINEISTA: 4 leiviskaa 4 markpuntaa
KA 2623: 82
1550 KA 2626:17,26 TANKORAUTA: 147 kpl painoltaan 8 kippuntaa 5 leiviskad 17 markpuntaa (tuotu Henric
Scriddarelta Tukholmasta)
1551 KA 2630: 20v TANKORAUTA: 369 kpl painoltaan 22 kippuntaa (tuotu Henric Scriddarelta Tukholmasta)
1552 KA 2634:27 OSMUNDRAUTA: 1 1/2 tynnyria painoltaan 1 1/2 kippuntaa (tuotu Henric Scriddarelta
Tukholmasta); JAANNERAUTA: 12 leiviskaa (tuotu Henric Scriddarelta Tukholmasta)
1553 KA 2638: 18v OSMUNDRAUTA: 4 tynnyria painoltaan 4 kippuntaa 3 leiviskda (tuotu Nils Spetsilta Tuk-
KA 2640: 22v holmasta); TANKORAUTA: 131 tankoa painoltaan 8 kippuntaa (tuotu Nils Spetsilta Tukhol-
masta)

1556 KA 2650:41,41v  TERAS: 21 leiviskad 27 markpuntaa, Tukholman mitassa 1 kippunta 5 lispuntaa 25 mark-
puntaa (21 leiviskad 18 markpuntaa tuotu Nils Spetsilta Tukholmasta ja 9 markpuntaa saatu
laivuri Peter Nilssonlita)y OSMUNDRAUTA: 3 kippuntaa 14 leiviskaa (tuotu Nils Spetsilta
Tukholmasta); TANKORAUTA: 5 kippuntaa 4 leiviskaa (tuotu Nils Spetsilta Tukholmasta);
JAANNERAUTA: 5 kippuntaa 4 leiviskas, Tukholman mitassa 6 tynnyrid 6 leiviskda (saatu
laivureilta Peder Nilsson ja Mats Olsson)

1558 KA 2686: 18,27 OSMUNDRAUTA: 1 tynnyri 3 leiviskda (ostettu 10 markalla)

TAULUKKO 2. Raudan ja terdksen tuonti Raaseporiin ja Kastelholmaan 1540- ja 1550-luvuilla.
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Raaseporin voudintileissé terdstd ei mainita linnaan tuodun lainkaan, vaikka sitd kdytettiinkin lin-
nan tyokalujen parantamiseen vuonna 1549.3 Kastelholman tilikirjoihin terds ilmestyy vuonna 1556
ja sitd tuotiin ja kdytettiin linnalla, linnan karjakartanoilla Grelsbyssé ja Hagassa seké linnan alai-
suuteen rakennetuissa saha- ja jauhomyllyissd vuosina 1556, 1557 ja 1559.3! Teriiksen osuus kaikesta
raudan kulutuksesta Kastelholmassa on 9,5 %. Tama vaikuttaa suhteellisen suurelta, silld esimerkiksi
Turun linnassa C. J. Gardbergin mukaan terds mainitaan pienessid médarin vasta vuonna 1584.3

RAUDAN HANKINTA RAASEPORISSA JA KASTELHOLMASSA

Raaseporiin ja Kastelholmaan seki ostettiin rautaa ettd saatiin sitd (Taulukko 2). Raaseporiin rau-
taa ostettiin vuosina 1540-45, 1549 ja viimeisen kerran vield vuonna 1558 Joen Nilssonin olles-
sa Raaseporin voutina.*® 1540-luvulla rautatynnyrit, jotka todennikoisesti sisilsivit 18 leiviskadd
osmundrautaa, maksoivat 6 markkaa, mutta 1558 tynnyrin hinta oli noussut jo 9 markkaan.**
Kastelholmassa rautatynnyrien hinnat vaihtelivat enemman, silla my6s rautatynnyrien painoissa oli
jonkin verran vaihtelua. Rautatynnyrin normaalipainona kuitenkin pidettiin 20 leiviskaa ja timan
painoisen tynnyrin hinta oli 7 markkaa, tosin vuonna 1546 tynnyreistd maksettiin vain 5 markkaa
ja vuonna 1558 ylipainoinen tynnyri maksoi 10 markkaa. Kastelholmaan rautaa ostettiin sdilynei-
den tilikirjojen mukaan vain vuosina 1543, 1544, 1546 ja 1558.

Kastelholmassa rautaa ostettiin ainakin Tukholmasta ja laivureilta, mutta Raaseporin tileistd ei
selvid, mistd ostorauta tuli. On mahdollista, ettd Raaseporiin rautaa hankittiin melko ldhelta, silla
linnan ldhialueilta on viitteitd raudanvalmistuksesta. Esimerkiksi Erik Flemming, jonka hallussa
Raaseporin linnanldéni oli vuosina 1528-40, alkoi 1530-luvulla louhia rautamalmia ainakin Lohjan
Ojamossa ja Karjaan Svértassa.’® Kustaa Vaasan aikana esiintyi mys talonpoikaista raudanvalmis-
tusta ja on jopa arveltu, ettd Osmundbyssé olisi valmistettu osmundrautaa, mihin kylan nimikin
voisi viitata.*®

Vaikka rautaa ostettiin linnoille, niin ostetun raudan méard on melko pieni verrattuna siihen,
mité linnoihin tuotiin. Raaseporiin saatiin suuri méara erityyppistd rautaa aseiden valmistukseen
Tukholman linnasta, kuninkaallisen majesteetin kauppiaalta, Mdens Maenssonilta vuonna 1544.
Tdama madrd kattaa yli 61 % kaikesta Raaseporiin tuodusta raudasta vuosina 1540-59. Muuten rau-
taa ei Tukholmasta Raaseporiin enédé tuotu, mutta vuonna 1556 vouti Henrick Tysk sai pari tanko-
rautaa Joren Trulssonilta ja seuraavana vuonna kaksi tynnyrid rautaa Anders Karppilta Helsingista.
Kastelholmaan levyrautaa tuotiin todennikoisesti myos tuliaseita varten vuonna 1543 Tukholman
linnasta. Tétéd tosin ei ole kirjattu ylos ennen vuotta 1546 ja suurin osa levyraudoista palautet-
tiin Tukholmaan 1549 - ilmeisesti koska suunnitellut aseidenvalmistamiset eivit toteutuneet.?”
Kastelholmaan tuotiin Tukholman linnasta rautaa useina vuosina, ensin Mons Monssonilta 1544
ja 1547, sitten suuret maarat laivanrakennusta varten Henric Scriddarelta 1550-52 ja timén jalkeen
kuninkaallisen majesteetin kauppiaaksi nimetyltd Nils Spetsiltd vuosina 1553 ja 1556. Vuosina 1544
ja 1556 rautaa ja terdstd saatiin Kastelholmaan my6s muilta henkil6iltd, kuten laivureilta.

Rautaa saatiin linnoihin pienid méaria myds vanhoista esineistd. Vuonna 1549 Kastelholmassa
sulatettiin seitsemdn rikkindistd serpentiinin kammiota raudaksi ja vuonna 1559 vanha haarnis-
ka kaytettiin peltiin ja ikkunan akselirautaan.’® Raaseporissa taas vuosina 1550 ja 1551 tarpeet-
tomia esineitd, kuten vuonna 1545 valmistunut pyssypora (rdor boor), kiytetiin uusien esineiden
valmistamiseen.*
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HEVOSENKENKIA, TYKKEJA JA VENENAULOJA - raudan kiyttd
Raaseporissa ja Kastelholmassa

Raaseporin linnassa sdilyneiden voudintilien mukaan rautaa ja terasta on kaytetty vuosina 1540-46,
1549-50, 1553 ja 1556-58 (Taulukko 3). Vuonna 1540 juuri kruunulle palautettu linna oli korjauksen
tarpeessa, joten silloin osmundrautaa kului linnan kunnostukseen ja tyokalujen sekd muiden lin-
nassa tarvittavien esineiden tekoon. Tamén vuoden jilkeen Raaseporissa raudankulutus keskittyi
kuitenkin laivojen ja veneiden rakentamiseen linnan vierelld ja erityisesti aseiden valmistukseen
vuosina 1543, 1545 ja 1546. Ndind vuosina linnalla tehtiin tuliaseita, niiden valmistamiseen tarvitta-
via vilineitd, keihdiden osia ja nuolenkérkia. Toki my6s linnalle taottiin kaikenlaista pienté tarvitta-
vaa vuosina 1544, 1549-51 ja 1553. Vuoden 1553 jilkeen voudintileistd on hiukan haastavaa erottaa,
onko rautaa kdytetty Raaseporin linnalla vai kartanolla. Tietoja pienimuotoisesta esineiden teosta
on sdilynyt Henrick Tyskin voutiajalta vuosilta 1556-58, sekd vield vuodelta 1558 Joen Nilssonin
ollessa Raaseporin voutina. Télléin tankoraudasta tehtiin Raaseporiin peltivuokia (spield formor),
ovirautoja ja muuta tarvittavaa. Erikseen on listattu, mitd kartanoon (gdrden) on tehty, paljonko
rautaa on viety Laxpohjaan ja kiytetty Pohjan kartanon esineisto6n.

Kastelholmassa vuosilta 1540-42, 1545, 1546 ja 1558 ei ole tietoa rautaesineiden valmistuksesta,
mutta muuten 1540- ja 1550-luvuilla rautaa taottiin esineiksi vuosittain (Taulukko 4). Lukuun ot-
tamatta vuosia 1550, 1551 ja 1552 Kastelholman tileissda on hyvinkin tarkasti listattu, miten paljon
rautaa mihinkin esineeseen kului: esimerkiksi kuuteen tychevosen kenkaédn kdytettiin vuonna 1543
rautaa 8 osmundia.*!

Kuten Raaseporin linna, myos Kastelholman linna oli huonossa kunnossa 1540-luvun alussa ja
Kustaa Vaasa halusi panostaa linnan korjaukseen.? Linnalla rakennettiin paljon sekd 1540- etté
1550-luvuilla, minka lisdksi vuodesta 1547 alkaen rautaa ja terastd kului Grelsbyn kartanon raken-
tamiseen ja tarpeisiin.*® Erityisesti vuosi 1556 aiheutti Kastelholmassa sdpinii, kun Vendjin sodan
takia Kustaa Vaasa halusi linnan puolustusta parannettavan skanssein ja tuli itse linnaan hovinsa
kera parin kuukauden ajaksi. Talloin perustettiin myds toinen kartano Hagaan, mika tarkoitti li-
sddntyneitd rakennustéitd ja raudankulutusta.** Lisiksi linnan alaisuuteen aloitettiin rakentamaan
tuolloin jauho- ja sahamyllyji, joihin tarvittiin sekd rautaa ettd terdstd. Rakentamisen ohella rautaa
kaytettiin sekd linnalla ettd kartanoilla huonekaluihin, lukuisiin erilaisiin tyokaluihin ja vélineisiin,
hevosenkenkiin sekéd hevosenkenkdnauloihin.

Aseistukseen rautaa Kastelholmassa kidytettiin vain vuosina 1544, jolloin rautaa tarvittiin ruuti-
myllyyn, falkunetin muottiin ja tuhanteen ammukseen; 1547, jolloin leiviskésté levyrautaa tehtiin
serpentiini sekd 1556, jolloin tehtiin kolme neljasosa serpentiinid. Laivan- ja veneenrakennukseen
rautaa kului sen sijaan paljon runsaammin. Saaristoveneitd, hyljestdjien ja kalastajien veneitd sekd
muita pienid aluksia linnan vieressd rakennettiin vuosina 1543-44, 1548-49 ja 1552-53, isompia lai-
voja rakennettiin vuosina 1550, 1554, 1556 ja 1557. Esimerkiksi vuonna 1557 raudasta tehtiin nauloja
laivoihin, joista yhdelld kuningas seilasi Suomeen, yhdelld kuljetettiin hevosia ja yhdelld siirrettiin
tarvikkeita Turkuun ja Helsinkiin.*

Kastelholmassa kaikkiaan ldhes 49 % raudasta 1540- ja 1550-luvuilla kdytettiin laivojen ja ve-
neiden rakentamiseen. Vuosien 1550 ja 1551 tankoraudan kulutus laivanrakennukseen kattoi lahes
38 % kaikesta raudankulutuksesta vuosien 1543 ja 1559 vililld. Noin 2 % raudasta Kastelholmassa
kulutettiin aseisiin ja asetarvikkeisiin, kun taas 49 % raudasta meni linnan ja kartanoiden rakenta-
miseen sekd ndissd tarvittavan esineiston tekemiseen (Kuva 1). Raaseporissa vuosina 1540-59 sen
sijaan aseiden ja asetarvikkeiden valmistamiseen meni ldhes 65 % kaikesta ndiden vuosien aikana
kulutetusta raudasta, noin 25 % kéytettiin laivojen ja veneiden rakentamiseen tai korjaamiseen ja
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RAASEPORI

VUOSI  TILIKIRJA RAUDAN/TERAKSEN KAYTTO RAUDAN/TERAKSEN MAARA
1540 KA 2918:46 Linnan kunnostus, tyokalut ja muut tarvittavat esineet Osmundrautaa 18 leiviskaa
KA2919: 80
1541 KA 2921:5v, 19 Hans Jénssonin rakennuttama laiva 6 tynnyrid rautaa
1542 KA 2929:58 Saaristoveneen nauloja 21tai 1 tynnyrid rautaa
KA 2933:57v
1543 KA2934:8,43 3 falkonia ja 4 tuplahakaa Osmundrautaa 5 1/2 tynnyria
1544 KA 2937:33 Linnan vieressa tehtyyn Espingeen 1/2 tynnyrid rautaa
1545 KA 2944:15,15v 7 puolislangaa ja 11 kammiota (1 kippunta 1% leiviskaa 3 markpun- 21 kippuntaa 18 3/10 markpuntaa, josta
KA 2945: 28v taa levyrautaa, 12 kippunta jadnnerautaa ja 12 leiviskaa 17 markpun- taontahavikkia (affgongit) 1 kippuntaa 18
KA 2946:33,33v  taa osmundrautaa), 472 keihaankarkea (8 1/2 leiviskaa tankorautaa), leiviskdd 5 3/10 markpuntaa
600 nuolenkarked (2 leiviskda 2 markpuntaa tankorautaa), ankkuri
(4 172 leiviskda osmundrautaa), sepan valineistdd, joita tarvittiin tu-
liaseiden valmistamiseen (8 leiviskaad 16 markpuntaa) venenauloja,
uunipelteja, padan kahva ym (4 leiviskad 5 markpuntaa)
1549 KA 2972:6 Hevosenkenkid, hevosenkenkdnauloja, 2 tynnyrinsitojan kirvestd ja Sepan omaa rautaa ja terasta
kuorintarauta, kirveiden parantelua
1550 KA 2973:11v 2 auran vannasta, kuorintarauta, kirveitd ja kirveiden parantelua Vanhoista rautaesineista saatua rautaa 1
leiviskd 19 markpuntaa
1551 KA 2973:17 Venenauloja ja muita nauloja 1 pyssypora (réér boor) ja 1 sepan piikki
(brodd)
1553 KA 3013:31v Hevosenkenkid ja hevosenkenkdnauloja (1 leiviska); uunirautoja (16 3 leiviskdd 5 markpuntaa
markpuntaa); pelti, padan kahva ja venenauloja (17 markpuntaa);
portin akeslirauta kartanolle (12 markpuntaa)
1556 KA3055:12v,20  Padan kahva, 11 puolitynnyrig, uudelleen tehty kirves (1 tanko eli T 2 rautatankoa painoltaan 2 leiviskaa 4
KA3056:21,21v  leiviskd 2 markpuntaa), tynnyrinsitojan valineistdd, uunin pelti, tuli- markpuntaa
raudan parantelu (3/4 tankoa eli 17 markpuntaa), 2 hevosenkenkda
ja hevosenkenkénauloja (1/4 tankoa eli 5 markpuntaa)
1557 KA 3081:5%9v,69v 3 peltiin, tynnyrinsitojan valineistéon, lukkoihin, ovirautoihin ja he-  1/2 tynnyria rautaa
KA 3083: 14v, 25 vosenkenkiin
1558  KA3122:12,15v 2 pellig, hevosenkenkia ja hevosenkenkéanauloja, lukkoon ja ovirau- 7 leiviskdd 7 markpuntaa rautaa ja 13 leivis-

KA 3125:25

taan (7 leiviskad 7 markpuntaa), tankoraudasta peltivuokia (spield
formor), ovirautoja ja muuta tarvittavaa (13 leiviskaa 19 markpuntaa)

kaa 19 markpuntaa tankorautaa (Raasepo-
rin mitassa merkitty osmundraudaksi)

TAULUKKO 3. Raudan ja terdksen kulutus Raaseporissa 1540- ja 1550-luvuilla.

vain alle 10 % linnan rakentamiseen sekd sielld tarvittaviin tyokaluihin (Kuva 2). Tietoa raudan
kéytosta ei toki ole sdilynyt kaikilta vuosilta, eikd esimerkiksi Raaseporissa ole aina kirjattu ylos,
paljonko rautaa on kulutettu, vaikka tiedetddn sitd kdytetyn linnalla tarvittaviin esineisiin. Silti vou-
dintileistd on mahdollista saada suuntaa antava arvio siitd, ettd Kastelholmassa keskityttiin nailla
vuosikymmenilld erityisesti linnan kunnostamiseen ja laivojen sekéd veneiden rakentamiseen, kun
taas Raaseporissa asetuotannolla oli suuri rooli, vaikka linnan sotilaallinen merkitys vaikuttaakin
olleen ndihin aikoihin jo vaatimaton.*®

KUKA TEKI RAUTAESINEET - sepit ja pajat voudintileissa ja
palkkaluetteloissa
Raaseporissa viitteet linnalla tyoskennelleisiin seppiin ovat melko vahaisid. Claus Smiden sai palkkaa

vappuaattona 1540, minka lisdksi samana vuonna Osmundbysté kotoisin olevalle Siffridt-nimiselle
sepélle maksettiin palkkaa 312 paivaltd, kun hdn oli valmistanut mm. tyokaluja, keittiotarvikkeita

Osmund-tynnyreita ja tuhansia nauloja | SHATTERED AND SCATTERED PASTS

215



216

KASTELHOLMA

VUOSI  TILIKIRJA RAUDAN/TERAKSEN KAYTTO RAUDAN/TERAKSEN MAARA

1543 KA 2601:49v Linnan kunnostus ja rakentaminnen seka huonekalut, 3 tynnyrid 13 lispuntaa 4 markpuntaa ja

KA 2602: 34v-36v tyokalut ja muu tarvittava valineisto, hevosenkengit seka 13 osmundia
saaristovene (8 osmundia)

1544 KA 2603: 50v, 51 Linnan kunnostus ja rakentaminen, huonekalut, tyékalut - 9 tynnyria 6 lispuntaa 8 osmundia
ja muu tarvittava valineistd seka tyckalujen korjailu, iso
saaristovene (3 tynnyrid 6 lispuntaa 6 markpuntaa),
ruutimylly (6 1/2 leiviskdda 5 markpuntaa), falkunetin
muotti (6 markpuntaa), tuhat ammusta (6 leiviskaa)

1547 KA 2612: 68-69v Linnan ja Grelsbyn karjakartanon kunnostus ja rakentami- 3 tynnyria 2 leiviskdd 16 markpuntaa

KA 2613: 46-47v nen, tyokalut ja muu tarvittava valineists, hevosenkengat jaannerautaaja 15 leiviskaa tankorautaa
ja hevosenkenkanaulat

1548 KA 2618:69-70v Linnan ja Grelsbyn karjakartanon kunnostus ja rakentami- 39 leiviskaa 15 markpuntaa
nen, tydkalut ja muu tarvittava valineisto, kaksi hyljestajan
venettd (5 leiviskaa 12 markpuntaa) ja pieni saaristovene
(3 markpuntaa)

1549 KA 2620:23 Linnan seka Grelsbyn kunnostus ja rakentaminen, tyo- Rautaa vanhoista pyssyn kammioista

KA 2623: 82v-83y, 83b kalut, tychevosten kengat, koli ym. saaristoveneeseen 2 leiviskaa 14 markpuntaa, levyrautaa
(1 leiviska), serpenttiini (1 leiviska levyrautaa) 1 leiviska, osmundrautaa 1 tynnyri 11
markpuntaa

1550 KA 2626:42v, 62 Kaikkeen linnan tarvittavaan osmundrautaa ja tanko- Osmundrautaa 1 1/2 kippuntaa 9
rautaa uuteen laivaan, joka rakennettiin Ahvenanmaalla  markpuntaa ja tankorautaa 6 kippuntaa

2 leiviskaa 2 markpuntaa

1552 KA 2635:24, 24v, 31 Linnan kunnostus ja tydkalut, hevosenkengit ja hevosen-  Osmundrautaa 1 kippunta 17 lispuntaa
kenkanaulat, veneen ketju (8 markpuntaa), venenaulat (5 12 markpuntaa
markpuntaa)

1553 KA 2638:33 Linnan kunnostus, kuten lasi-ikkunat ja ovet, lakanakirstu, Osmundrautaa 28 lispuntaa 12 mark-
tyovalineet, myllyn ketju, hyljestajan vene, ruuhi, kalas- puntaa
tajan vene ja kuljetusvene (4 leiviskaa 16 markpuntaa),
saristoveneen koli (1/2 leiviskaa)

1554 KA 2643:53 Kaikkeen tarvittavaan uuteen laivaan (tankorautaa 2 kip-  Tankorautaa laivanrakennukseen 2 kip-
puntaa 11 leiviskdd) seka linnan tarpeisiin, uuteen puu- puntaa 11 leiviskaa ja muuhun 13 lei-
rakennukseen ja latokartanon tarpeisiin (tankorautaa 13 viskdd, osmundrautaa 13 1/2 leiviskaa
leiviskdd ja osmundrautaa 13 1/2 leiviskad)

1556 KA 2651:20v-22, 35 Terasta Grelsbyn ja Hagan tysvalineisiin ja niiden paran-  Terdsta 1 leiviskd 9 markpuntaa (Tuk-
teluun, kirveisiin ja viiloihin linnalla, saha- ja jaouhomyl- holman mitassa 1 leiviska 13 1/2
lyyn Saltvikin pitéjasss; tankorautaa viety Grelsbyhyn ja markpuntaa), tankorautaa 4 kippuntaa
kaytetty Grelsbyn tulirautaan (brandjern) seka saha- ja 15 lispuntaa 4 markpuntaa (Tukhol-
jauhomyllyyn, linnan korjailuun, rakentamiseen ja tyéva- man mitassa é kippuntaa 3 lispuntaa
lineisiin, uuteen, Tukholmaan lahetettyyn laivaan (15 lei- 8 markpuntaa), osmundrautaa 3 1/2
viskaa) ja kolmeen neljasosa serpentiiniin (10 leiviskdd); kippuntaa 15 markpuntaa (Tukholman
osmundrautaa viety Gregersbyhyn ja Hagaan, kaytetty mitassa 4 kippuntaa 11 lispuntaa 19
saha- ja jauhomyllyyn seka rakentamiseen linnalla markpuntaa)

1557 KA 2661:47-48 Terasta kaytetty Gregersbyssa jaatuuriin ja kirveisiin ja Terasta 1 leiviskd 5 markpuntaa, tan-

KA 2663: 21v-22, 34, 34v,41,41v linnalla lukkoihin, veitsiin, kirveiden paranteluun myllyn korautaa 1 kippunta 10 1/2 leiviskdd,
KA 2666: 14 aisoihin ja sahamyllyn sahaan; tankorautaa sahamyllyn osmundrautaa 3 kippuntaa 3 lispuntaa
sahaan, arkkuun seka tonkiin; osmundrautaa viety Grels- 18 markpuntaa
byhyn ja Hagaan (rakentamiseen, tyévalineisin sekd
muihin tarvikkeisiin, kuten holsteriin ja kynttilapidakkei-
siin ja hevosenkenkiin) seka kaytetty linnan rakennuksiin,
huonekaluihin, tyskaluihin, myllyjen rakentamiseen, he-
vosenkenkiin, niiden paranteluun ja hevosenkenkanau-
loihin seka kolmen laivan nauloihin (3 leiviskdd) ja yhden
veneen hakaan (3 markpuntaa)
1559 KA 2691: 89y, 96v Teréstd ja osmundrautaa viety Hagaan ja kdytetty linnal-  Terasta 2 leiviskaa 9 markpuntaa ja vie-

KA 2692: 6

la, linnalla lisaksi kdytetty tankorautaa ja tehty haarniskas-
ta pelli ja akselirauta

ty Hagaan 1/2 leiviskaa; tankorautaa 11
leiviskaa 5 markpuntaa; osmundrautaa
viety Hagaan 2 leiviskaa ja kaytetty 7
kippuntaa 8 leiviskaa 14 markpuntaa; 1
vanha haarniska

TAULUKKO 4. Raudan ja terdksen kulutus Kastelholmassa 1540- ja 1550-luvuilla.,
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KUVA 3. Sepin vilineistod vuodelta 1548 Raaseporin ja Kastelholman voudintileissa. Kuvat:
Kansallisarkisto.

ja kynttildnpidikkeitd linnan kayttoon seké tehnyt ovien rautaosia ainakin rahakammioon ja vaih-
tanut rikkindisid rautaosia linnassa.*” Vuonna 1541 samainen seppa (Seffred) sai palkkaa 1 % dy-
rid paivissd 72 paiviltd, kun oli takonut rautaa linnan vieressa rakennettuun laivaan.*® Seuraavana
vuonna hin sai ruista palkaksi, kun oli tehnyt viikatteita ja kirveitd.*® Jons Smed, joka ilmeisesti
oli myds kotoisin Osmundbystd, mainitaan palkansaajien joukossa vuoden 1543 vapunaaton pal-
kasta vuoden 1545 joulupalkkaan saakka.’® Vuodelta 1549 on tieto, ettd sepélle maksettiin palkkaa
1 markan verran, kun hén teki ja korjaili rautaesineitd seka kéytti silhen omaa rautaa ja terésti.”!
Seuraava tieto on vuodelta 1557, jolloin dsmundbyliiselle sepélle annettiin ruista, kun hin oli tako-
nut esineitd Raaseporiin ja kengittinyt hevosia.>> Vuodelta 1557-58 ovat siilyneet viikoittaiset listat
ruokailijoista, jolloin lokakuun neljannellé viikolla vuonna 1557 Raaseporissa ruokaili periti kolme
seppdd.>® Muutoin seppi ei ole tunnistettavissa linnan vien joukosta, vaikka on toki mahdollista,
ettd palkansaajien joukossa joku sepanty6t taitanut on ollut, silld viitteita raudan kulutuksesta on
useammilta vuosilta.

Kastelholmassa sen sijaan vaikuttaa maksetun sepille palkkaa lihes joka vuosi, vaikkei kaikilta
vuosilta ole tietoja sepésta sdilynyt. Vuosina 1543 ja 1544 on mainittu, ettd sepdlle maksettiin palkkaa
raudan taonnasta linnan kéyttoon, mutta linnan palkollisten joukossa seppéd ei mainita.’* Linnan
palkollisten joukosta loytyvit Jacob smed ja Eskil smededreng vuonna 1547, jolloin heille maksettiin
koko vuoden palkka.>® Seuraavana vuonna joulupalkan saivat sekd Jacob smed ettd Eskil smed, jo-
ten todennékaisesti sepan apurista tuli varsinainen seppé eikd Jacobia mainita endd timaén jilkeen
tilikirjoissa.*® Eskil smed 16ytyy linnan tileistd ja Finska cameralian palkkaluetteloista 1560-luvulle
saakka, silld hinet mainitaan vield vuonna 1560 linnan ruokailijoiden joukossa.”” Vuonna 1551 hén-
ta kutsutaan tittelilla klensmed, viitaten todennékaisesti siihen, ettd hédn takoi pienesineitd, kuten
lukkoja tms., mutta my6hemmin ajoittain tittelilla groff (grovs) smed, jolloin hdn on tehnyt isompia
rautaesineitd.”® Oliff smede dreng mainitaan palkkaluetteloissa ja sdilyneissa tilikirjoissa vuodesta
1552 alkaen, mutta ilmeisesti vuosikymmenen lopulla hin ei endé ollut vakituisesti palkattuna.*
Vuoden 1558 syksylla Oliff kuitenkin vield mainitaan linnan ruokailijoiden joukossa. Tétd aiemmin,
vuoden 1557 Mikkelin jdlkeen, linnalla ruokailivat Eskil smed ja Mikel smed seka Erir smede dreng
ja ilmeisesti linnalla oli kaksi seppdé ainakin joulukuulle saakka.®®
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Georg Haggénin ja Terhi Mikkolan mukaan paja l6ytyy kaikista Ruotsin valtakunnan kruunun-
linnoista 1500-luvun puolessa vilissd,’! mikid on ymmarrettivid, kun ottaa huomioon suuren rauta-
esineiden tarpeen linnoissa. Raaseporista sepan pajan vilineistod on luetteloitu vuodesta 1540 al-
kaen.®? Vuonna 1551 Bengt Schrivare luovutti osan sepin vilineistd Erich Sparelle Helsinkiin, mutta
vield vuonna 1553 kolmet tongit ja muuta pajan vilineistod l6ytyiviat Raaseporin rautavilineiden
joukosta.®® Vuodelta 1556 on Raaseporin inventaario, jossa on jilleen lueteltu suuri maira sepan vi-
lineistod, ja Georg Haggrén on tulkinnut, ettd inventaario koskee nimenomaan Raaseporin linnaa.%*
Kastelholmassa on my®6s paja tilikirjojen mukaan, vaikka sepédn vilineistod ei sdilyneista tileista 16y-
dy 1540-luvun alkupuolelta. Sielld sepdn vilineistod tehtiin raudasta vuonna 1547 ja sitd on listattu
ainakin vuosina 1548, 1549 ja 1557.%° (Kuva 3.)

MISSA RAUTAA KASITELTIIN - Raaseporin ja Kastelholman arkeologi-
set tutkimukset

Seka Raaseporissa ettd Kastelholmassa on tehty tutkimuksia ja talletettu 16yt6ja 1800-luvun loppu-
puolelta alkaen. Raaseporissa 2000-luvun kaivaukset ovat lisdinneet merkittavasti tietoa linnasta ja
Kastelholmassa tehtiin laajoja tutkimuksia vuosittain vuodesta 1965 alkaen 1990-luvun puolenvilin

tienoille asti.®® Niissi tutkimuksissa on l6ytynyt myés jonkin verran viitteitd raudankasittelysta.
Torsten Hartman ehdotti aikoinaan, ettd Raaseporin linnan paja olisi pohjakerroksen huoneessa,
jossa oli hiiltyneet seinét, mutta myohemmin Knut Drake on arvellut, ettd sielld olisi ollut hypokaus-
ti.%” Georg Haggrén ja Terhi Mikkola ovat tuoreimmissa linnan huonetiloja koskevassa analyysissa
todenneet, ettd linnan pohjakerroksessa on varasto- ja tyétiloja,’® mutta selkeitd viitteitd pajatoimin-
taan néissd huoneissa ei ole. Rautakuonaa péilinnasta on 16ytynyt, mutta ei kovin suuria maaria.*
Todennékoisempdd onkin, ettd paja on sijainnut padlinnan ulkopuolella, mahdollisesti eteldisessa
esilinnassa. Myds paloturvallisuuden takia aivan veden dérelld sijaitseva eteldinen esilinna olisi pa-
jalle padlinnaa suotuisampi paikka. Knut Draken mukaan pieni rakennus esilinnan eteldosassa olisi
saattanut toimia pajana.”® Vuosina 1913-14 kuonaa talletettiin jonkin verran juuri eteldisesta esilin-
nasta, jossa paljastettiin tuolloin rakennuksen perustuksia.”! Vuosina 2020-22 eteldisen esilinnan
tutkimuksissa 16ytyi runsaas-
ti kuonaa, vaikkakin suurin
osa kuonasta vaikuttaisi liit-
tyvan tiilen- tai kalkinpolt-
toon.”? Vuonna 2022 esilinnan
kaivauksilta 16ytyi kuitenkin
kahdeksan mahdollista rauta-
harkkoa (Kuva 4), mika tukisi
tulkintaa, ettd paja on sijain-
nut ainakin jossain vaihees-
sa eteldisessd esilinnassa.”
Toki linnan pitkdn kaytto-
ajan aikana pajan paikka on
| ! | voinut muuttua useampaan-
kin otteeseen. Rautakuonaa

KUVA 4. Raaseporin eteldisesta esilinnasta vuonna 2022 6ytynyt rautaharkko ~ ja raudanvalmistukseen liit-
(KM 44038: 60). Kuva: Konservointipalvelut Loyto Oy. tyvéa jatettd on loydetty myos
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KUVA 5. Kartta alueista, joista Raase-
porissa on 18ytynyt raudankasittelyyn
viittaavaa aineistoa sekd ehdotetut
pajan paikat. Kartta: Elina Terava.

1896 Slottsmalmen

Itdinen esilinna

@A? “ Kaakkgﬁinen esilinna
Padlinna
\ e”“"‘“"h Slottsmalmenilta, jonne linnal-
o f’B =V f ta on tuotu jitetti 1300-luvun
Nt loppupuolella ja 1400-luvun al-
kupuolella.” (Kuva 5.)
Kastelholmassa viitteitd pa-
Slottsmalmenin jatekerrokset . . .. .
0 25 som [ 1896 (Hartman) ja 1994 (Drake) ehdottamat pajan paikat jasta on loytynyt erityisesti lin-
[ — Alue, jolta kuonaa ja rautaharkkoja

nan koillispuolelta, pailinnasta
rantaan pdin, mikd paloturval-
lisuuden takia onkin looginen paikka. Tailla tehdyilla kaivauksilla 16ydettiin parisataa kiloa rauta-
kuonaa suppealta alueelta, ilmeisesti pddosin liittyen tulisijaan, jota Ann-Marie Nordman on ar-
vellut kdytetyn raudanvalmistukseen tai pajatoimintaan.”> Liettd ja pajatoimintaa ei ole ajoitettu,
mutta Ronnie Carlssonin mukaan tulipaloon paittyneen vaiheen suhteellinen ajoitus olisi vuosien
1500 ja 1714 vililld.”® Palaneen pajan jétteet levitettiin ympéristoon, minka takia rautakuonaa on
16ytynyt linnan koillispuolelta useilta kaivauksilta. Melko ldhelld palaneen pajan paikkaa l6ydettiin
toinenkin, ilmeisesti lyhytaikainen pajan tulisija, mahdollisesti 1600-luvun alkupuolelta.”” Myds
porttikédytdvassa, joka on oletettavasti rakennettu padlinnan ja esilinnan viliin 1400-luvun lopulla
tai 1500-luvun alussa, on vuoden 1979 16yt6jen joukossa runsaasti rautakuonaa sekéd pari mahdol-
lista raaka-aineraudan kappaletta. Pekka Erdmetsin mukaan kaivauksilta 16ytynyt kuona ja hiil-
tynyt maa voisivat viitata siihen, ettd paikkaa on jossain vaiheessa kéytetty pajana.”® Pajakuonaa,
mahdollisia raaka-ainerautoja ja todenndkdisesti metallien kisittelyyn liittyvid upokkaita on l6y-
tynyt useammilta muiltakin kaivauksilta linnan ulkopuolelta, pddosin pohjoisen esilinnan ldhi-
ympéristostd, mutta myds linnan eteld- ja lounaispuolelta, kerroksista, jotka on ajoitettu 1400-luvulta
1800-luvulle. N4iltd alueilta ei kuitenkaan ole kaivettu selkedsti pajatoimintaan liittyvid rakenteita,
vaan l6ydot vaikuttaisivat olevan padosin sekunddérisid ja padtyneet alueille jatteiden levityksen yh-
teydessd.”” (Kuvat 6 ja 7.)

JOHTOPAATOKSET

Keskiajan kuluessa raudan hinta laski ja samalla kysynté kasvoi. Myos taito tehda rautaesineitd ja
hyodyntii erilaista rautaa ja teristd kehittyi 1500-luvun puoltavilid kohden.® Artikkelissa kasitelty
ajanjakso, 1540-1550-luku, on erittdin mielenkiintoinen Ruotsin valtakunnassa, silld tdlloin Kustaa
Vaasa ja Juhana-herttua panostivat varhaisen rautateollisuuden kehittimiseen ja raudan kulutus
kasvoi erityisesti linnoilla Vendjidn sodan ja siithen valmistautumisen myota. Talloin myds tanko-
raudan osuus valtakunnassa tuotetusta raudasta alkoi nousta syrjayttden hiljalleen osmundraudan,
joka oli hallinnut markkinoita jo satoja vuosia.?! C. J. Gardberg huomasi viitoskirjassaan Turun lin-
nan voudintileisti, ettd vuodesta 1556 alkaen tankorauta vaikuttaa korvaavan osmundraudan lin-
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nan tuonneissa, joskin esimerkiksi vuonna 1563 kiytettiin pddasiassa jadnnerautaa, todennédkaisesti
koska muuta ei ollut saatavilla.3? Raaseporissa 1540- ja 1550-luvuilla tankorautaa esiintyy kuitenkin
viela melko vahanlaisesti, mutta Kastelholmassa selvasti Kustaa Vaasan vaikutuksesta tankorautaa
hyodynnettiin runsaasti erityisesti laivanrakennukseen. My0s jaannerautaa linnoilla kédytettiin jon-
kin verran, samoin vanhoja esineitd kierritettiin uusiksi esineiksi, mutta tdmai ei kuitenkaan vai-
kuttaisi viittaavan siihen, ettd muuta rautaa ei olisi ollut saatavilla. Terdskdédn ei ollut Raaseporissa
ja Kastelholmassa tuntematonta — Kastelholmassa sen osuus kéytetystd raudasta on jopa yllattavan
suuri.

Rautaa molempiin linnoihin ldhetettiin Tukholmasta erityisesti aseiden seka laivojen ja veneiden
valmistamista varten, mutta rautaa myos ostettiin. Vaikuttaisi siltd, ettd ostettu rauta molemmilla
linnoilla oli aina osmundrautaa. Rautatynnyristd maksettiin 1540-luvulla noin 6-7 markkaa, mutta
vuonna 1558 rautatynnyri maksoi jo 9 tai 10 markkaa, johtuen yleisesté inflaatiosta ja hintojen nou-
susta 1550-luvun lopulla.®’ Raaseporissa rautaa selvésti hankittiin aina vuosittain saman tilikauden
tarpeisiin, mutta Kastelholmassa rautaa sdilytettiin varastoissa pidempidkin aikoja.

Voudintilien rautaa koskevista tiedoista nakyy myos hyvin, ettd Raaseporissa elettiin viimei-
sid vuosikymmeniéd ja Kastelholmassa taas erddnlaista kulta-aikaa, silld 1540- ja 1550-luvuilla
Kastelholmaan hankittiin ldhes 82 % enemman rautaa kuin Raaseporiin ja Raaseporin raudan ku-
lutus oli vain vajaa 42 % Kastelholman raudankulutuksesta. Rautaa ja terdsta kaytettiin molemmilla
linnoilla rakentamiseen ja linnojen yllapitoon, monenlaisiin tykaluihin ja tarvittaviin vélineisiin,
laivojen ja veneiden rakentamiseen sekd asetarvikkeisiin. Kastelholmassa sdilyneiden tietojen mu-
kaan aseisiin kdytetty raudan maard on kuitenkin hyvin pieni, toisin kuin Raaseporissa, jossa 1540-1u-
vun puolessa vilissd valmistettiin isompi maérd tuliaseita ja lahetettiin ne sitten Tukholmaan.®*
Levyrautaa kédytettiin ainoastaan tuliaseiden valmistukseen, terdstd enimmékseen ty6kaluihin ja nii-

den paranteluun sekd myllyjen
rakentamiseen, mutta muutoin
. , ei vaikuttaisi olevan suuria ero-
s ‘ ja, mitd rautaa mihinkin kay-
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KUVA 7. Kastelholmasta I6ytynyt rautaharkon katkelma (AM 646: 136) seka upokas (AM 365: 1924).
Kuvat: Alands Museum, Veronica Lindholm.

sepdn toistd maksettiin ajoittain myos erillisid korvauksia rahana tai muina hyédykkeind. Suomen
alueella tiettdvasti oli 1500-luvulla taidokkaita talonpoikaisseppid, joita hyodynnettiin myos linnoil-
la. On mahdollista, ettd linnan ldheisyys ja linnan suuri raudan tarve myds tarjosivat ldhialueen
talonpojille mahdollisuuden lisdansioihin ja motivaatiota panostaa raudan- ja rautaesineiden val-
mistustaidon kehittimiseen.3> Seppien taidoissa varmasti oli suuria eroja: nauloja pystyi todenna-
koisesti takomaan vihén taittamattomampikin, eikd hdnen valttdmatti tarvinnut olla edes varsinai-
nen seppa ammatiltaan, mutta esimerkiksi lukkojen ja aseiden valmistus vaati jo erikoisosaamista.®®

Kuten ylld on tullut ilmi, voudintilit ovat antoisa ldhdeaineisto, kun tutkitaan raudan tuontia ja
kulutusta 1500-luvun kruununlinnoilla. Tulkintoja ja analyyseja tehdessd haasteita kuitenkin ai-
heuttaa se, etteivit kirjanpito ja etenkddn 1500-luvun mittajarjestelmd valtakunnan sisédlld olleet
standardisoituja, eivdtka eri tilikirjojen tiedot ole tdysin vertailukelpoisia. My6s puuttuvat asiakirjat
ovat ongelmallisia ja molemmilta linnoilta on vuosia, jolloin tilikirjat ovat sdilyneet hyvin huonos-
ti.8” Esimerkiksi Kastelholman suuri raudankulutus laivojen rakentamiseen vuosina 15501551 an-
taa kuvan siitd, miten merkittdavd yhden tai kahden vuoden tieto voi olla kokonaiskuvan kannalta.

Koska kirjallisten ldhteiden antamat tiedot raudasta ovat osittain ristiriitaisia ja jattdvat paljon
aukkoja, tarvitaan arkeologista tutkimusta, jotta padstéisiin paremmin kiinni raudan hankinnan ja
kulutuksen infrastruktuuriin. Arvokkaita avaimia raudan tutkimukseen ovat toki arkeologiset 16y-
dot ja analyysit niiltd kohteilta, jossa rautaa on kiytetty ja tyostetty.3® Raaseporissa ja Kastelholmassa
on padsty kiinni pajojen mahdollisiin sijainteihin seké niissa kdytettyihin raaka-aineisiin ja pajatoi-
minnan jétteisiin arkeologisen aineiston kautta, vaikka materiaali ansaitsisikin vield syvéllisempda
analyysia. Tarkeda olisi ylipdatddn tavoittaa erityyppisid raudankdsittelypaikkoja, joita on tutkittu
Suomessa valitettavan vidhdn.® Keskeisid tutkimuskohteita ovat myds hylyt, joiden lastina on ollut
rautaa. Esimerkiksi Egelskérin hylky on antanut paljon hyodyllista tietoa keskiajan raudan kuljetuk-
sesta.? 1500-luvun raudan infrastruktuurin kannalta mielenkiintoinen tuore 16yté on Tukholman
saaristosta 10ytynyt ns. Osmund-hylky, joka ajoittuu 1500-luvun puoleenviliin ja sisdltdd kymme-
nittdin osmund-tynnyreitd sekd tankorautaa. Mielenkiintoista hylyssé on, etti sitd on ilmeisesti kor-
jailtu suomalaisella puulla joskus vuoden 1553 tienoilla.”! Vastaavien arkeologisten 1oytdjen analyysi
yhdessa kirjallisten lahteiden kanssa avaa mahdollisuudet tarkentaa kuvaa 1500-luvun ja keskiajan
raudan kulutuksesta ja hankinnasta.
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LAHTEET JA KIRJALLISUUS

Lyhenteet
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Gitte Hansen

TEETHMARKS ON LEATHER,
AND THE OHH!-FEELING IN ARCHAEOLOGY

THE OHH!-FEELING

I have some favorite finds, which I have encountered during my time as an archaeologist and as a
non-expert museum visitor. When I first met the favorites I got what I have called an Ohh!-feeling.
The feeling may be described in terms of emotions like surprise, empathy, awe, respect, puzzlement...
In this essay, I explore why some archaeological finds trigger the Ohh!-feeling with recent experi-
ences with early medieval finds of leather as example. I advocate that we as researchers and dissem-
inators of archaeology hold on to the Ohh!-feeling as a driving force in archaeological research and
dissemination of archaeology to the public.

THE LEATHER FINDS FROM BORGUND

During the early months of 2024, I studied leather finds from the deserted late Viking Age/Medieval
town Borgund outside of Alesund in western Norway. These collections comprise about 6800 frag-
ments of objects and debris from leather working and mainly stem from extensive excavations car-
ried out from 1954 and throughout the 1960s at Borgundgavlen.! Arne J. Larsen classified and stud-
ied Borgund-leather in his seminal dissertation on medieval shoes and shoemaking,? but now it was
time for another go with new questions and methods. The aim was to collect data for a study in con-
nection with The BorgundKaupangProject where legacy data from Borgund is reactivated through
multi-disciplinary research.’> Busy with measuring, weighing and documenting shoe-types, shoe-
sizes, leather treatment and other relevant details on my ‘check list’, something caught my eye. The
original finds-catalogue had a note on ‘oval imprints’ on a handful of objects. Could this be some
sort of decoration? Curious about the imprints (and perhaps a bit overwhelmed by the endless bags of
leather before me) I asked my colleague Espen Kutschera to come along to the University Museum’s
storerooms to have a look and discuss the ovals. Espen is an archaeologist and a dedicated maker of
replicas of premodern shoes, he knows a lot about premodern tools and imprints of such.

The imprints were not very regular in size and certainly not decorative; neither did they look like
toolmarks... The imprints rather looked like... Ohh! Teethmarks! We got very excited. Next day at
work, Espen and I showed up with chewed leather pieces. We had independently made our families
bite in leather, to test what teethmarks look like. My 5-year-old grandchild produced teethmarks



that showed that the imprints on the Borgund leather must be from grown up sets of teeth, oval
shapes similar to those on the archaeological leather were produced when dragging the leather a bit.
Overall, Espen and I were quite confident that the ‘oval imprints’ on the leather pieces were indeed
human teethmarks. We ‘announced’ the findings to our lunch colleagues at Bryggens Museum and
at the University Museum’s Department of cultural history. I also posted the news on The Borgund
Kaupang Project’s social media. Among colleagues and social media followers, the excitement was
genuine, and several colleagues came to see the marks for themselves. After some months, alto-
gether 21 leather finds with teethmarks or possible teethmarks had been identified in the Borgund
assemblage.

ONE SHEATH AND 20 PIECES OF LEATHER WORKING DEBRIS

One of the finds is a knife sheath, whereas the rest are debris from leatherworking. Some of the leath-
er working pieces have a hole, which may stem from stretching out hides, perhaps in connection with
drying after tanning. The pieces with hole do not have ‘freshly’ cut edges on all sides and they prob-
ably stem from the initial trimming of tanned hides to remove unusable parts such as the edge of
the tanned hide.* The remaining pieces of production waste are more anonymous offcut, which may
stem from miscellaneous trimming of leather during manufacture. None of the production waste
has signs of being from reused leather. Some of the marks are so far classified as possible teethmarks,
because in all fairness a more detailed analysis is called for to ascertain that all the waste pieces with
marks are indeed teethmarked. Thus, for now the 20 pieces of waste are classified as teethmarked or
possibly teethmarked. Fig. 1 shows some examples of production waste with marks.

The sheath is for a knife. Following the typology and terminology used for sheaths found in me-
dieval Norway,5 it is of type B2X, which means that it has a surface decoration, and this decoration
comprises impressed lines. There are three lines across the tip on both sides of the sheath and one
line across on both sides of the sheath where blade- and handle-parts meet; there is also a line along
the seam on the handle-part as if to accentuate this part. The sheath is of asymmetrical shape. It is
formed by one piece of leather which is folded and sewn together, the seam has 1,7 mm long stitch-
holes which have been punched through the two layers of leather before flesh-grain stitches were sown
as a closed seam, impressions in the leather surface and possibly also a bit of preserved thread, show
that the seam was sown with thread.
The mouth-part is partly ruined so
no suspension details are visible; the
complete length of the sheath is, how-

FIGURE 1. Four pieces of leatherworking
debris with teethmarks. Two of the pieces
have a hole, which may stem from stretching
out hides. Museum no. from top left to bot-
tom right: BRM 1/1075/2, BRM 1/1917/5,
BRM 1/2393/2 and 1/1159/3. Photo: Gitte
Hansen.
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FIGURE 2. Knife sheath with teethmarks on both
sides. The sheath is for a knife with a short blade and
a slender handle. Museum no. BRM 1/1824/1. Photo:
Gitte Hansen.

ever, discernable. The sheath is 135 mm long
from tip to mouth along the back. The blade-
part is 53 mm long, the mouth is 23 mm wide
including space for stitches, excluding stiches
it is only about 20 mm wide and would thus
make space for a handle with a diameter of
less than 13 mm. The measures are of dry
non-conserved leather, so the sheath would
originally have been somewhat larger. Still, this is a sheath for a knife with a short blade and a slen-
der handle. Teethmarks are visible on both sides of the sheath, on one side they are clear and look
like marks from the upper front teeth of a grown-up person. On the other side, they are less distinct
but resemble marks from lower front-teeth (Fig. 2).

The sheath and the majority of the teeth-marked and possibly teeth-marked production debris are
found by the waterfront in Borgund, they date to sometime between 1050 and 1125 (stratigraphical
dates) / the Early Middle Ages.® The finds are interpreted as waste from leatherworking deposited
into the sea. Based on the find-circumstances, I find it likely that the discarded knife sheath belonged
to a leatherworker. The marks on the sheath fit well with a situation where a righthanded person had
trouble extracting the slender knife from its tight-fitting sheath, and the left hand was busy, so the
sheath was clenched between the front teeth and mouth was used as a third hand. In addition, the
marks on the production waste fit well with the use of mouth as a third hand while trimming leather.

ARCHAEOLOGICAL FINDS AND NO-FILTER

Why did the teethmarks trigger an Ohh!-feeling? Archaeological finds often need translation. It
takes an expert to turn unfamiliar objects or the bits and pieces into something recognizable for
non-experts. Finds like the leather with teethmarks, however, require little translation (though ad-
mittedly they were not recognized as such during the initial assessment in the 1950-60s). It only
takes a hint or a key word for the spectator to understand what this is, whether specialist or not. The
sheath being a familiar household item for people today is a particularly good example of an object,
which needs little translation.

Some things from the past appeal to us directly because we recognize what they are or we recog-
nize the activities or situations through which they came about. They trigger the Ohh!-feeling. Above
I have described this feeling in terms of emotions like surprise, empathy, awe, respect, puzzlement.
The feeling nourishes imagination, playfulness, curiosity and stimulates creativity.

One reaction from colleagues who saw the teethmarks was ‘T use my teeth all the time’ Yes, we
all, occasionally, use our teeth when in need of a third hand, so the leatherworker’s situation is fa-
miliar. I think that the leather finds with teethmarks triggered an Ohh!-feeling because there was no
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filter between us and the person(s) who dug teeth into the leather in Borgund so many years ago. The
teethmarks represent a timeless and recognizable situation. So maybe the feeling was triggered by an
encounter between humans 1000 years apart.

USEFUL DATA? A DEFAULT ACADEMIC RESPONSE

For researchers the Ohh!-feeling is often temporary. As scientists and researchers trained within ac-
ademia, it is almost a default response to treat new findings as new data. We go from a playful mode
to a more serious grownup mode and ask, ‘how can the new data be relevant for bringing research
forward’. The finds that triggered the Ohh!-feeling become normality.

I soon started to think of ways to use the teethmarks. Once the excitement had settled a bit, I
got the same question from my academic colleagues, how can this data be useful? Considering the
teethmarks as data, they might be useful in many possible directions of research. Perhaps they can
help untangle the stratigraphy in Borgund’s legacy data; this would certainly be a welcome practical
use! Teethmarks and the chaine operatoire of leather working? Maybe the teethmarks can reveal how
many different people were involved in leatherworking in Borgund? The age of the crafts people...,
perhaps also sex can be deduced? Dental health - did they have all their teeth...? Can the marks be
connected to tooth wear patterns on human skeletons from Borgund? Helpful colleagues suggest-
ed aDNA and others sent me articles about Stone Age ‘chewing-gum’ as inspiration. Therefore, yes,
there are questions one might pursue, and the dataset certainly inspires.

The whole process of identifying the imprints on leather as teethmarks has, however so far, not
been very scientific. Moreover, the point here is not so much the science of it all, but rather the excite-
ment that the finds sparked. So, let us return to the Ohh!-feeling and emotions.

RELEVANCE AND EMOTIONS

In academia, we are focused on usefulness and the practical value of archaeological finds as sources.
Maybe this is in part a reaction to the, still vivid, image of (medieval-) archaeology as a handmaiden
of history,” or of archaeology as a treasure hunt, a cliché enthusiastically nourished by news media?
We, the professionals, are eager to show that archaeology is an academic discipline, which deals with
material culture as sources. In addition, we want to write new history, educate and earn a place in
school textbooks. So the value of the Ohh!-feelings is downplayed and not treasured as emotions
with an own-value.

For the researcher there can be a long way from the initial Ohh!-feeling to a scientific piece of
work. If we stow away the Ohh!-feeling and focus solely on usefulness we miss an important drive to
carry through the research project. So, on long dark winter nights, when we struggle to remember
why we started a project on the trivial and boring archaeological sources in front of us, we can dust
off the Ohh!-feeling and remind ourselves why these finds triggered a research project in the first
place. Moreover, we can mobilize strength and stamina to bring the project to its goals. As dissem-
inators of archaeological research we also lose an asset, if we forget the feeling, because the Ohh!-
feeling makes archaeology relevant.

Relevance is a keyword when disseminating.® Nevertheless, what does relevance mean? Relevance
for the large world issues, relevance for established research themes or relevance for the individual
person? All levels of relevance are important and do not exclude one another.
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A study of museum-visitor experiences showed that among the top four factors which influence
what people remember about a museum visit were ‘things that had a high emotional content for
the individual’? Objects which need little translation and trigger the Ohh!-feeling may be among
‘things’ that afford an emotional content. However, what triggers us depends on many factors such
as our background, social identities comprising who we are, so one size does not fit all. The imagined
story of the right-handed leatherworker who needed a third hand is not a very important story for
world history. However, it is one of many archaeological human level stories that we as individuals
can relate to effortlessly. This makes such stories immediately relevant. In addition, for the non-spe-
cialist who visits a museum exhibition or in some other way experiences archaeology, the recogniza-
ble and relevant release emotions and turn a passive observer into an active participant.

So we must treasure the Ohh!-feelings, and the finds that brought them about, when doing re-
search and disseminating archaeology. Because the Ohh!-feeling triggered by encounters between
humans decades or even millenniums apart is an important component in what makes archaeology
so exciting and relevant.

POSTSCRIPT

Over the years, Georg Haggrén has visited Bergen several times on different occasions. While here,
he usually takes a go at the University Museum of Bergen’s collection of medieval archaeological
glass finds. Our glass finds are for the most part un-explored as they stem from the childhood of
medieval archaeology. It never fails that Georg brings in interesting new information and insights
to the table, and we, the colleagues in Bergen are intrigued. ‘“This is a piece from a stained glass win-
dow, probably from the NN century...” Or: ‘this is a fragment of a glass brooch which was probably
made in NN and was very modern and popular during the NN century...". It takes Georg’s expertise
to uncover and translate such fragments into an important piece of the biography of a church, or to
unravel a piece of consumption-history of a vein merchant in Bergen. With such a translation the
more anonymous fragments that do not ‘speak’ to the non-expert also have the potential to release
Ohh!-feelings and become favorites for both academic colleagues and museum-exhibition visitors.
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NOTES

1 BorgundKaupangProject 2019-2025; Larsen 2008:
with references.

2 Larsen 1966; 1970.

3 BorgundKaupangProject 2019-2025.

4 Cf. description of this process in Mould 2011: 33.
5 Nottveit 2010: 56, 65-72.

6 Hansen et al. in prep.

7 Seee.g. Mygland 2024.

8 Solgaard 2023.

9 Falk2013:119.
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Gert Magnusson

TECHNOLOGY APPLIED IN BROAD
POPULATIONS AS A FACTOR FOR
SOCIAL CHANGE IN MEDIEVAL TIME

Today’s society is dependent on various technical solutions. Our lives are controlled by different
technologies. In today’s engineering society, technical knowledge has been developed by various
technical universities. In Sweden, there has been technical education since the 1820s through min-
ing schools at Falun and Filipstad, where engineers and chemists were trained. Before 1820 there
was practical training at the Falu mine, where major scientific researchers and innovators such as
Christopher Polhem, Torben Bergman, Johan Gottlieb Gahn and others were active. The proximity
to these masters became a form of tutored education.

How has it been before? Major innovations were created in Swedish mining already in the Middle
Ages, which required considerable technical knowledge. Significant technical innovations such as
blast furnaces and water-powered forges were developed in the 11th and 12th centuries in the Nordic
countryside. In Bishop Absalon’s last will and testament from 1197, a moledino ubi fabricator fer-
rum, an iron mill, was mentioned. This innovation may have been developed within a local farming
society.

Is it possible that such complicated technical solutions could have been evolved within a farming
population? Other complicated technological solutions like a blast furnace, required technology to
drive the bellows. In addition, there was a matter of working with mixtures of ores and managing the
temperature to get the desired product, pig iron, which could be refined into malleable iron. Could
such advanced knowledge have developed within a social community such as the Viking Age and
Early Medieval society of predominantly farmers?

BACKGROUND

Between the Viking period and Medieval times, Swedish society went through a profound change in
different social spheres. Christianity broke through and within a few hundred years the whole country
was divided into parishes. A kingdom first emerged in southern Sweden, Oster- and Vistergotland,
but during the 13th century, the center of power moved to the area around the Lake Mélaren and
Stockholm emerged as the most important trading port alongside Kalmar and Visby. During the
13th and 14th centuries, significant legislative work was carried out to organize the kingdom and
society. Much of this took place in a farming society. At the same time there was a movement to
colonize the forest areas surrounding the agricultural areas around Lake Milaren, where signifi-



cant deposits of iron, copper and silver ore were found (Fig. 1). In order to utilize natural resources,
new technology was required, which in turn required a new social organization. New social groups
emerged, like the peasant miners and the specialized labor of mines, furnaces and forges.

The older iron-working technique, the bloomeries, were run by people who were available in farm
households, even though production may have been far greater. The know-how was known among
the population and there was an opportunity to mobilize labor when needed. However, mining and
blast furnace techniques required various specialists, already mentioned in the medieval letters of
privilege, such as draftsmen preparing the ore, blowers and blacksmiths.! Both in the mines and
in the blast furnaces, the work was organized in working teams, and already in the 14th century,

there was the concept of a master foreman, (Sw. masmdstare), who acted as a supervisor within the
working team. At this point, a group of skilled workers appeared, who primarily were not as tied to
the land as the peasants. They had knowledge of ores, production systems, and the properties and
qualities of metals. Throughout Europe, these specialists worked for wages and unlike farmers and
tenants, were mobile.?
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FIGURE 1. The different medieval mining areas around the rich agricultural area of lake Malaren. These regions are
laid out on a map showing the inhabited area at the end of Viking period (yellow color). Most of the medieval for-
tresses are on agricultural land. The green color shows the deep forests. It was in these forests the mining industry
developed. Most waterways ended in Stockholm. Picture: Sweden s National Atlas.
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How the mining legislation was formulated against reality can be seen in the archaeological ma-
terial from excavations of Lapphyttan in Norberg, Vistmanland. Here, the entire production process
from ore to finished metal can be followed through archaeological finds. John Granlund has de-
scribed all these steps from a farming-owned blast furnace at Greksdsar outside the town Nora.? The
different production processes have created the special ‘industrial’ landscape, with a thousand years
of heavy use, reflecting the social change according to technical developments.

TECHNICAL KNOW-HOW DURING THE IRON AGE

How is it possible to estimate technical know-how in archaeological material?

Paradoxically, this actually is something we can do, as artifacts and constructions often carry
a lot of hidden information. Often seemingly trivial findings can provide rich information about
knowledge and skills. For example, nails are one of the most trivial finds we have in archaeological
collections. They can be of different sizes, which gives an indication of their use, but also specialized
such as horseshoe nails in the early Middle Ages. Besides the evaluation of the form, the study of a
single nail can also reveal how it was constructed, for example, if the nail head was forged from the
nail or applied later.

Nails can also be made from special alloys of iron and steel. For boat rivets, a tougher iron was
sought, so that it could withstand the stress caused by the movements of the boat’s hull on the open
sea. There are stories from the past of poorly designed boat rivets breaking, which must have been a
first warning of great danger to a ship and its crew.

One of the complicated smithing techniques was forging the damascene sword blades or spear-
heads. It was a master test of how different qualities of iron and steel can be fitted together to create
something extremely beautiful.* Damascene swords and spearheads are known already from the
Early Iron Age. Kristina Creutz has studied damascene Viking Age spearheads around the Baltic Sea
and thus identified various significant forges on the islands of Saaremaa and Gotland.’

A TIME FOR TECHNOLOGICAL CHANGE

During the Early Middle Ages in Europe (500-1050 AD), remarkable technological development
took place in areas such as mining, metal production, shipbuilding, architecture and agriculture. To
this we can add the emergence of silver and gold as a generally accepted currency, based on ancient
models, and a great step in organizing trade and larger projects such as building churches.

Mining developed into increasingly large mines, which required a very well-thought-out or-
ganization, with pumping water out of the mines, ventilating them when the mining took place by
fire-setting and then breaking out the ore. The ore could also be mined with a hammer and a wedge,
which meant that the miner had to ‘read’ the geology of the rock and pick out the ore-rich streaks
and follow them. The mining work was organized in work teams with a supervisor, working at dif-
ferent stations: One team broke the ore, one raised it to the surface, and one dressed the ore, that is,
selected the pieces of ore that would then proceed to the smelting process. (Fig. 2.)

This applies to several different metals, such as lead, silver, copper and iron. Different miner-
als required different forms of finishing, so-called dressing, i.e. selecting pieces of ore that were
rich enough to continue in the smelting process. The ore was placed on the mine square in special
piles, so-called nests. These were of equal size and were drawn by a lot between the co-owners of
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FIGURE 2. The open cast mine at Nordmark in Varm-
land 1786. The picture shows how complicated the
technical solutions could have been. There was also
a lot of hard work for both men and women who
are mentioned in medieval text as labor in the mines.
Aquatint: J. F. Martin, Jernkontoret.

mine. Shares in the mines could be bought
and sold. It is through such shares that we
meet the mines in the oldest written sources
in Sweden, like the share of Bishop Peders
of Visterds in Falu copper mine in 1288
and the exchange of shares between King
Birger Magnusson and Lord High Constable
Torgils Knutsson in 1303 in Norberg.®

THE VIKING AGE TECHNOLOGY CHANGE

The process of reducing iron ore changed during the period. Even during the Viking Age, the
bloomery furnace was the dominant process. A bloomery was blown in periods of about 6 to 8 hours,
after which the lump of iron was taken out. This process could take place entirely within a family
group, which had enough labor. At the same time, society placed increasing demands on technology
and the productivity of the forges. At a Viking-era iron production site in Lima in Dalarna, roughly
100 iron lumps of approximately 25 grams each were found. The blacksmith Mattias Helge showed
that these corresponded to the amount of ‘raw iron’ needed for forging lancet-shaped arrowheads,
which were the typical arrowheads used for hunting in the Nordic forests.

Blacksmithing seems to have been connected to the agrarian villages, but also place names re-
ferring to villages of smiths, Smedbyar, are known, which may originate from the Viking-era and
perhaps represent more specialized blacksmithing. Here, Gotland appears with a large number of
blacksmith villages and on Osel, archaeologists have found forges, which indicate centers for qual-
ity forging. At the beginning of the 13th century, the Gotland smithy became the subject of three
letters from the Pope in Rome to the bishop of Linképing, the dean of Visby and the abbot of Roma
monastery. The papal letters about the Goths’ trade may have a connection to the rich slag layer at
Smedjegatan in Visby, which includes about 7 500 cubic meters of smithing slag. It is possible that
this forging was referred to in the Pope’s bulla on the Goths’ illegal trade in ships and horses with the
pagan peoples in the Baltics. During the wealthy 12th century, the Goths also started minting, an
important factor for the trade they conducted.
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In the middle of the 13th century, churches were built on parts of the Smedjegatan slag lay-
er, which can be interpreted as a sign of the fact that the blacksmithing of Visby decreased in
importance.

WATERPOWER

Two inventions changed work and made significant social development possible in Scandinavian
and Baltic societies. One was the introduction of the water wheel to drive bellows and hammers, but
of course also to grind grain. The technique has been known since ancient times, but it was really
only after the year 800 AD that the technique was developed and gained more significant uses. The
oldest written evidence for a water-powered forge is known from Tvaaker in Halland on Sweden’s
west coast. The information comes from Danish bishop Absalon’s last will and testament in 1197. The
original has not been preserved, but in the later document of Lund’s bishop Andreas Sunesen, the
Soré monastery’s book of donations from about 1220, there is a reference to Absalon’s testament. The
testament has been highlighted as evidence that the technology came from the men of the church to
the farmers.

A close reading of historian Kaj Horby’s translation of the chapter De Toagher” shows that an iron
mill, Molendino ubi fabricator ferrum (Sw. jarnmollan) already existed in Tvaaker and was only used
as a boundary marker for Absalon’s donation. The iron forge thus already existed before. During an
archaeological excavation of a forging site at Ugglehult in Tvaaker parish, which had already been
established in the middle of the 11th century, remains of both the production of iron from limonite
ore and the foundations of a water-powered hammer were found (Fig. 3). Apparently, there was tech-
nical competence here in the local society already in the 11th century. It may be quite possible that
in the Viking Age farming society there was a considerable knowledge of using waterpower, perhaps
mainly for water-powered mills. In the English Doomsday book, a large number of water-powered
flour mills are mentioned. The step towards using waterpower to drive a hammer was probably not
too far. It is notable that in the latter part of the Middle Ages and in the 16th century, there were a
large number of water-powered hammers in Smaland.®

The question remains whether techno-
logical development took place within the
farming community or whether there was a
diffusion of technology through the monas-
teries. It is notable that both Christianity and
ironworking technology seem to have arrived
in the Nordic countries at the same time. In
the parishes of Tvaidker and Dagsas there
still is a living folk tradition that the people
were Christianized by bishop Osmund, and
that he simultaneously taught the population
iron handling. Bishop Osmund was known
by Adam of Bremen’s mention of him as a

bishop at the court of King Emund the Old at land, known from bishop Absalon’s last will and testament.

Uppsala. Adam wrote his description of the e s big slagheap in the background, and at the stream
archbishopric seat of Hamburg-Bremen in in front there are some stones from the construction of the
the 1080s. After Emund’s death, Osmund left ~ water wheel. Photo: Gert Magnusson.

FIGURE 3. The remains of the iron mill at Tvaaker in Hal-
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FIGURE 4 (above). The ruin of the blast furnace at
Lapphyttan outside Norberg. Lapphyttan was work-
ing from the mid-12th century to the mid-14th cen-
tury. The dark colour of the ground shows a typical
site of an ironwork. Photo: Gert Magnusson.

FIGURE 5 (below). A reconstruction of the blast fur-
nace of Lapphyttan. It is a complicated technical so-
lution. It is built to keep the heat over 1100-degree
Celsius to make the pig iron liquid. The water wheel
is a construction of more than 1100 different parts.
Photo: Gert Magnusson.

the court, became bishop of Skara, which he
later left and ended his days at the monastery
of Ely in England, where he was also buried.
It is notable that the Cistercian monastery in
Sord in Denmark actually shut down the iron
production in Tvadker and invested in other
uses that were mentioned in bishop Absalon’s
last will, such as pig breeding, timber and salt
production.

The most noted technology existed dur-
ing the 14th century at the monastery in
Fontenay in Burgundy. A very beautiful forge
built in the early 14th century has been pre-
served here. In the mountains around the
monastery there are several iron mines. The monastery was engaged in mining and the malleable

iron was produced in the well-preserved forge, which today lacks the technical equipment. The water
was collected in a pond and then led through a channel to several water wheels, which powered tech-
nical installations of which nothing has been preserved. The forge at Fontenay was an early example
of a rather large-scale forge. Fontenay has become something of a model for the monasteries that
developed technical knowledge.

THE BLAST FURNACE

A second innovation completely dependent on waterpower was the blast furnace for iron production
in the 12th century. The oldest known sites are found in medieval mining settlements in Bergslagen
north of Lake Milaren. The most excavated site to date is Lapphyttan in the Norberg mining area,
but continued inventories and investigations across the entire mining range have shown that there
are today 494 known medieval blast furnace sites, of which around 10 are radiocarbon dated to the
13th century at the latest. A further 33 blast furnaces have been dated to the 14th and 15th centuries.’
(Fig. 4.)

The blast furnace technology is significantly more complicated than previous ones. It also re-
quired transport and handling of various ores, supply of charcoal and food for the workers and for
the horses used for the transport, managing waterpower, as well as building and repairing equip-
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. Kopparbergslagen

. Vasterbergslagen

. Bispberg's bergslag

. Nedre Bergslagen in Dalarna

. Gastrikeberg

. Skinnskatteberg's bergslag

Norberg's bergslag

. Salberget

. Dannemora mining region

10. Varmlandsberg

11. Noraskog's bergslag

12. Linde bergslag

13. Lekebergslagen

14. Lerback's bergslag

15. Godegard's bergslag

16. Hallestad's bergslag

17. Vanga and Risinge bergslag

18. Atvid's bergslag

19. The mining district of Gryt,
Gasinge-Dillnas and Aker

20. Tuna bergslag

21. Ut bergslag region

22. Taberg's bergslag

23. Ostra Silvberget

FIGURE 6. The map shows different
owners of land. During the Medieval
times, most of the mining activity took
place in the land owned by the farm-
ers. Most of the technical innovations
seem to have been developed in the
farming society. Map: Lena Berg Nils-
son.

ment such as water wheels, bel-
lows and the furnace itself. The
furnace required special inwall
stones of mica-rich sandstone
and was designed so that the lin-
ing could be replaced after about
7 to 9 blowing campaigns. (Fig.
5.) The blast furnace was operat-
ed both day and night. The work
was organized into several work

teams. This meant that produc-
tion per day was increased from
approximately 8-10 kg to 150-
200 kg, but also that the work at the blast furnace needed a more complex working organization. The

Ol IFreehold land (incl. peasant miners)

work is partially described in the privilege letter for Norberg 1354.1° Here we are talking about three
working teams; the drafters, who handled the ore, the blowers, who operated the blast furnace, and
the blacksmiths, who handled the pig iron and refined it into malleable iron.

In the medieval letters of privilege, the first traces of what we later, at the beginning of the 17th
century, see as fully developed - the miners’ organization!! - can be found. Production took place
within the framework of the owning team, which consisted of the co-owners. They were from the
peasant miners, who lived by the iron works, but also leading political persons such as Sten Sture
the Elder could be involved. Here there was a mixture or collaboration between the nobility and
the peasant miners. The owners team employed the blast furnace master and the workers required
by the blast furnace. It involved both men and women, who were employed for wages both in kind
and in money. Here, more complicated community building was required, to build a co-operation
together with others. Here also, the specialization and interdependence developed. You could not do
everything within the family and that required extensive organization at different levels which led
to a community building.

In the same way, copper production in the mining area of Bergslagen came to play the same big
role, as well as in other places where the copper-production technology was developed in a way that
goes by the name of the Swedish method. It was developed specifically to treat sulphide ores. It is an-
other example of how people have been able to find a process that made it possible to extract the cop-
per in the ore in Falun, in a society where the church has been present since Christianity, but where
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the methods differ. A German influence has been suggested, but it actually seems to have come later
than what can be seen today in relation to the opening of the Falu mine in the 13th century.

COMMUNITY BUILDING

The increased production of metals also required a more comprehensive organization of transport to
Mailaren’s many towns and to Stockholm, and from the Stockholm’s Iron market (Sw. Jirntorget) to
the many ships that docked at the harbour Skeppsbron. The iron was loaded here on ships to be ex-
ported to Liibeck, Danzig, Bruges, London, Hull and so on. As early as in the 14th century, German
citizens had interests in Bergslagen’s many mines and forges. In order to cope with the extensive need
for capital, among other things, coinage was required, which often meant a direct involvement of a
royal power or participation in international capital flows. After all, the miners of Bergslagen came to
operate in a market that was already controlled by German merchants within the Hanseatic League
during the 13th century.

A social development driven by the new technology, creating more complicated social contexts,
was begun in the ancient or medieval societies. The iron production in Scandinavia began in the
small family context during the late Iron Age but was scaled up when there was a great need for met-
al, such as during the Danish Viking raids at the end of the 9th century and the beginning of the 11th
century, aimed to build up the Danish North Sea Empire. (Fig. 6.)

With the new methods of production established in the 11th century, the European kingdoms and
the Roman Catholic Church gained significant resources, which they invested in extensive church
building, the development of cities, and in the increasingly extensive shipping industry. At the same
time, an increased availability of raw materials also opened up for more extensive military activities.
The struggle for power expressed itself in military campaigns, something that, towards the end of
the Middle Ages, became the hallmark of the period. Here there is a social difference between those
who initially created prosperity through their technology to become more politically active, carry
out revolutions, seek alliances with the Hanseatic League and pursue their own politics. In many
ways, the period feels like the beginning of a more modern society, which would follow during the
16th and 17th centuries.

Gert Magnusson, associate professor in Archaeology at Stockholm University and chairman at Jernkontorets * Histor-
ical Metallurgy Group' s expert committe. Georg is the Finnish representative in Jernkontoret™ s Historical Metallurgy
Group. We are working together in two research committes; ‘Swedish iron production during the 30 years war’ and
Iron trade in the 16th century in the Baltic. We have been cooperating in EAA conferencies about metallurgical ar-
chaeology. As editor of Med Hammare och Fackla | have had the honour to publish some papers from Georg.

NOTES

1 Magnusson & Karlsson 2024: 95. 7 Horby & Olsen 2003: 24-6.
2 Lindkvist 2024: 85-9. 8 Englund 2017: 35-9

3 Granlund 1945/1992: 90. 9 Pettersson Jensen 2024: 255.
4 Cf. Creutz 2003. 10 Lindkvist 2024: 92.

5 Creutz 2003: 118-20. 11 Granlund 1945/1992: 90.

6 Lindkvist 2024: 86-90.
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Sveriges nordliga kopparbruk
fran 1600-talet i global belysning

ABSTRACT

This paper examines the role of copper extraction and copper production of the Torne works in-
dustry in the Torne river valley and the concurrent production in Ljusnedal and Bruksvallarna in
Hirjedalen during the seventeenth century. The paper draws a parallel with the concurrent silver
extraction in Nasavarri and all three works- and mining areas are located within Sapmi, the Sami
areas of North Western, present-day Sweden. This paper argues that the introduction of the works
industry came to play a wider social and cultural role as a node of colonialism in the nascent glo-
bal economy.

Nyckelord: provinsbruk, tidigmodern tid, Sdpmi, kopparbrytning, globalisering

INLEDNING

Den svenska metallindustrins historia ar vil undersokt. Jarnets och stalets betydelse for den in-
dustriella, sdvdl som den sociala och ekonomiska utvecklingen i Sverige kan knappast dverdrivas.
Den medeltida jarn- och kopparproduktionen i den véstra rikshalvan, med centrum i Bergslagen
och 1600- och 1700-talens bruksrorelser i kringliggande regioner, dr en stromfara i svensk historia.
Under senare ar har den tidigmoderna jarnproduktionens betydelse for den globala ekonomin lyfts
fram. Stangjarnets roll i den atlantiska ekonomin och kopparens betydelse i den transatlantiska slav-
handeln ar avgorande faktorer for en djupare forstaelse av Skandinaviens plats i den tidigmoderna
globala ekonomin.! Trots att Skandinavien dterkommande betraktas som en periferi i historieskriv-
ningen,2 hade regionen en central betydelse for industrialismens, kapitalismens och kolonialismens
uppkomst och utveckling under tidigmodern tid.

En konkret och betydelsefull aspekt av denna tidiga industriella historia &r provinsbrukens roll
och utveckling. Genom att analysera utvecklingen i det svenska tidigmoderna rikets utkanter har
Georg Haggrén visat pa komplexiteten i den tidiga industrikapitalismens utveckling. Han har belyst
hur yrkesarbetarnas roll, funktion och kontroll 6ver det egna arbetet dndrats och minskats under
1600-talets lopp.> Genom studier av Antskog, Ankarsrum och Axmars bruk har han skildrat den
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tidiga industrialismens utveckling i detalj. Den s kallade periferin erbjuder ett unikt kdllmaterial
som daven bidrar till att forsta centrum.

Den hir artikeln ar ett litet bidrag till faltet genom att diskutera tvd 1600-talsbruk i svenska
Sapmi: Ljusnedals bruk med Bruksvallarnas gruvomraden i Hérjedalen samt Torneverken med
Kengis bruk i Tornedalen (Fig. 1). Framstillningen ger en 6versiktlig presentation av det historiskar-
keologiska kallmaterialet fran dessa bada bruksomraden.

KOPPAR, JARN OCH SILVER

Bergsbrukets betydelse for Sveriges utveckling kan knappast 6verskattas. Framvaxten av ett enat
rike under tidig medeltid, Hansans inflytande under hog- och senmedeltiden, urbanisering, 6kad
fjarrhandel samt kronobrukens och den senare bruksrorelsens etablering under tidigmodern tid ar
nagra av de mest framtridande processerna relaterade till bergsbrukets betydelse.* Jarnet har haft en
enorm betydelse for savdl den lokala som den globala utvecklingen. Silvret, sarskilt i Sala, hade en
sarstallning i Kronans engagemang under 1400-, 1500- och 1600-talen. Fér Sveriges del var emeller-
tid kopparen den mest betydande resursen. Falun, som under perioder var véarldens framsta kélla till
koppar, var epicentrum for medeltidens och den tidigmoderna tidens industrialisering. Av koppar
gjordes takplatar, skrovtickning till havsgaende fartyg, mynt, ljusstakar, ljusplatar, grytor och kar
till plantager, kokerier, destillerier och sjuderier — produkter som var helt centrala for den framvax-
ande atlantiska ekonomin. Utan kopparen ingen modernitet, eller atminstone inte moderniteten
som vi kommit att kdnna den.

Kopparens roll var ocksa central for att integrera norra Skandinavien och Nordkalotten i den
nya ekonomin. Varken Torneverken fran 1640-talet eller den harjedalska och jimtlindska gruv-
driften under 1600-talets slut skulle ha etablerats om det inte varit for fyndet av koppar. Visst fanns
det jarn, men det var sdllan brytningsvért under denna tid, utan det var kopparen som var den
drivande faktorn. Men tungan pa
vagen var silverhungern. Fyndet
av silver i Ndsavarri/Nasafjill 1634
och anldggandet av Silbojahkkha/
Silbojokks bruk aret darpa, foljt av
fyndet av silver i Sarek (Alggavérre/
Alkavare, Kedkavare) och upp-

FIGUR 1. Karta over diskuterade om-
raden baserad pa Johannes Bureus kar-
ta over Skandinavien 1626. 1 - Kengis
och Torneverken, 2 — Bruksvallarna och
Ljusnedal, 3 — Nasafjall och Silbojokk,
samt 4 — Kvikkjokk med Alkavare och
Kedkavare.
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FIGUR 2. Kopparpollett fran Kengis 1660-tal. AIM. Abraham, la-
kob Momma, Bild: Kungliga Myntkabinettet, Stockholm.

forandet av Huhttan/Kvikkjokks bruk 1661 var vikti-
ga i ett inledningsskede, men tappade snart i betydel-
se. Till denna historia hor ocksa fyndet av silvermalm i
Oldjallet, Offerdal, Jamtland 1643.°

Fyndet av koppar i Cunusavvon/Junosuanto/Juno-
suando 1642 och i Veaikevarri/Vaskivuori/Svappavaara
iborjan av 1650-talet lade grunden for den exceptionella
industriella expansionen i Tornedalen, fran fjéllen och
Tornetrisk ned till Tornea stad. Brukens och gruvornas omfattning med Kengis bruk i centrum kom
under 1650-1670-talen att na en omfattning och storlek som endast dvertriffades efter 6ppnandet
av gruvan i Giron/Kiruna under 1800-talets slut. Kopparbrytningen expanderade ytterligare med
fynd av malm i Raggisvaara och Sjangeli i vaster under slutet av 1600-talet, for att ater minska under
1700-talet.

Fran 1653 kontrollerades bergsbruket i Tornedalen av de nederldndska industrialisterna, broderna
Abraham och Jakob Momma-Reenstierna. De var bordiga fran Jiilich ndra Aachen, som var centrum
for massings- och kopparproduktionen i Europa under denna tid.® Broderna Momma-Reenstierna

var del av den migrationsvéag av yrkeskunniga, i vissa fall kapitalstarka och manga gdnger reformert
kristna valloner som kom att pragla den svenska ekonomiska utvecklingen under 1600-talet. I likhet
med den mer kinde Louis De Geer (1585-1641) var de involverade i en mangfald affarsomraden,
inklusive import och export, skeppsbyggeri, jarnproduktion och massingstillverkning.” Centrum i
deras ekonomiska imperium var andelar i Falu koppargruva, som de 6vertagit fran den De Geerska
familjen i samband med arvsskiftet 1641. Industrisatsningen i Tornedalen kom att bli brédernas
mest vagade och kanske mest mytomspunna projekt.® Valet av namnet Reenstierna i samband med
adlandet 1669 var intimt férknippat med Torneverken och renen blev en symbol f6r brodernas kon-
sortium (Fig. 2).

BRUK | NORR

Broderna Momma-Reenstiernas etablering i Tornedalen kom ocksa att medfora en ideologisk och
kulturell globalisering. Genom sina investeringar férvandlade de landskapet i och kring Kengis och
Masugnsbyn till bruk enligt internationell forebild. Snart foljde Svappavaara, Leppéskoski och Kalix
kopparbuk. Ett bruk, till skillnad frén en gruv- eller hyttby, ar ett anlagt och planerat samhalle med
syfte att producera och forddla ravaror for export. Bruket har ocksa (om mojligt) jordbruksproduk-
tion for att underlétta den 6verordnade funktionen: att producera och foradla ravaror. Bruken har
ocksa en hierarkisk och patriarkal struktur sprungen ur nederlandsk-klassicistiska och ofta refor-
merta arkitektoniska ideal.” Bruket och plantagen — bdda har samma etymologiska ekonomiska och
sociala grund - dr varandras spegelbilder.!

Ekonomiskt var den snabbt vixande plantageekonomin och handeln med Vistafrika, Karibien
och Nordamerika avgorande faktorer. Abraham och Jakob Momma-Reenstiernas édldre halvbror
Willem var exempelvis engagerad i handeln med massingskarl till Nya Sverige under 1640-talet.!!
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FIGUR 3. Messlingegruvan (Gammel-
gruvan), Bruksvallarna, Harjedalen idag.
Bild: Jonas Monié Nordin.

De starka globala koppling-
arna inom madssingshandeln
kom ocksa att bli det Momma-
Reenstiernska handelsimperiets
fall. Stingningar av handelsvigar
och stoérningar i kommersen un-
der det andra och tredje eng-
elsk-nederlandska kriget (1665-
67, 1672-74) och det skanska kriget (1676-79) ledde till konkurs for det omfattande konsortiet.
Bankrutten blev den storsta i Sverige fram till Kriigerkraschen 1932.

Mindre i omfattning och med blygsam internationell betydelse var Ljusenadals bruk och
Bruksvallarnas gruvor i vistra Harjedalen, som ingick i samma malmstreck som det i Roros. Ar
1685 inleddes den industriella historien hdar med att samen Jon Torkilsson rapporterade fyndet av
kopparmalm till nybyggaren Hans Olofsson Blix.!? Den forsta gruvan fick namnet Messlingegruvan
(Fig. 3). Malmen bearbetades pa Ljusnedals bruk, som anlades nere i dalen efter fyndet av koppar-
malm. Kopparbrytningen upphorde 1709 for att aterupptas under slutet 1730-talet. I likhet med
Torneverken kom fokus emellertid att flyttas fran koppar- till jarnproduktion. I fallet Ljusnedal, pre-
cis som Kengis, priaglades andra hélften av 1800-talet av en blandning av jord- och skogsbruk samt
sméskalig jairnproduktion.’® Brukens struktur, med rétter i 1600-talet, kom att leva kvar men i form
av jordbruksfastigheter.

Brukens etablering i Hirjedalen och Norrbotten kom att betyda regional och lokal inflitning
i den globala ekonomin, och dessa omraden blev noder f6r den kristna missionen samt grund for
integrering i det svenska riket. Harjedalen och Tornedalen var mangkulturella omrdden med en be-
tydande samisk befolkning sedan urminnes tid. Metallutvinningen var ocksé en del av den samiska
historien. Manga samer fick anstillning i gruv- och bruksrorelsen och deras yrkesroller och insatser
innefattade allt ifran metalletare och gruvarbetare till kokerskor och transportorer. Indirekt paver-
kades manga andra arbeten genom handeln med duodji/duedtie (sl6jd) sasom viskor, skor, handskar,
palsverk men dven korgar, mediciner och vad som sags som exotika.!* Den svenska hirens behov av
skodon, handskar och méssor var under perioden ndrmast omattligt.

Den hir handeln hade sikert positiva dterverkningar, dven om den i stor utstrackning baserades
pé en snabb och omfattande intensifiering av renskotseln, vilken atminstone delvis framkallats av
kronas vixande inflytande i Sdpmi under tidigt 1600-tal.’> Bruksrorelsen medférde ocksd kronans
okade nérvaro och ledde fram till kolonisering genom lappmarksplakaten 1673 och 1695, samt en
starkare kyrklig narvaro. Vid Silbojokks bruk och Nasafjills gruvor uppfordes kyrkor. Den plane-
rade staden Arjapluovve/Arjeplog fick en sockenkyrka 1640, och vid Kengis bruk och Svappavaara
hyttby fanns kapell. Den kyrkliga ndrvarons repressiva sida blev tydlig i och med verkstillandet av
dddsdomen mot samen Lars Nilsson i Silbojokk 1693 for bruket av sin trumma.!® Den kyrkliga mis-
sionen och etableringen i Hirjedalen var betydligt lingsammare.'”
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En annan aspekt av brukens etablering i Sapmi var den mer abstrakta effekten av introduk-
tionen av hierarkiserad rumslig planering, som var sirskilt tydlig pa de storre bruken Kengis och
Masugnsbyn, men dven vid Pahtavaara gruvsamhiélle (invid Leppékoski hytta vid Vittangi dlv) och
Kalix kopparbruk vid Moan i Kalix. Pa Kengis bruk uppférdes en imponerande trevanings herrgard
med blyinfattade glasrutor, forstugor, vindflojlar, flyglar och en avskild tradgard med planteringar i
geometriska parterrer. Vattenkonst och ett solur utgjorde centralpunkter (Fig. 4). Aven det betydligt
mindre bruket i Kalix hade ett solur, en tijdssten, enligt en karta fran 1661.

Masugnsbyns bruk bestod av fyra bruksgator anlagda langs lika manga naturliga men pabyggda
terrasser, med gruvstugan, brukets administrativa centrum, som avgransning i nordvast (Fig. 5).
Pahtavaara gruvby och Leppékoski hytta var bada betydligt mindre én Kengis och Masugnsbyn och
praglas dessutom av ett mycket begrinsat skriftligt kdllmaterial samt avsaknad av édldre kartma-
terial. Pa en naturlig hojdstrackning i anslutning till Pahtavaara koppargruva patraffas de mycket
vdlbevarade limningarna efter gruvbyn. Pa askanten finns en storre husgrund med tydliga spar av
tva murstockar, tydliga limningar av en forstukvist och en markerad trappa. Med sin placering pa
askammen och med den stora trappan framhéavdes byggnadens roll och dirmed bruks-/gruvigarens
makt.

Herrgérden i Kengis med sin tradgérd, vattenspel, terrasseringar, och accentuerade byggnader i
hojdldgen kontrasterade mot arbetarnas lagenheter, pérten med rokugnar och de samiska katorna.
En vilja att strukturera och hierarkisera rummet préglar de norrbottniska bruken. Liknande drag
kan urskiljas vid Silbojokks bruk och in tydligare vid Kvikkjokks bruk.'8

Bruksrorelsen i Harjedalen och Jamtland forefaller sakna de arkitektoniska stildrag som kan ses i
andraregioner. Dettakan atminstone delvis forklaras av det bristande kéllaget. Dels var bruksrorelsen
och gruvdriften mindre omfattande under 1600-taleti Ljusnedalsomradet, i Offerdal och i Aretrakten,
dels dr det historiska killmaterialet, inklusive historiska kartor, betydligt mer begransat i Harjedalen
och Jimtland avseende denna dldre period. Aven de fysiska sparen ir simre kinda och enbart begrin-
sade arkeologiska inventeringar har genomforts.'® Ytterligare en viktig aspekt ar det blygsamma infly-
tandet fran internationellt kapital och utlandska aktorer. Ljusnedalsbruk med Gammelgruvans gruv-
omrade var mangkulturel-
la métesplatser precis som
Kengis och Pahtavaara.
Kopparfyndigheterna vid
Mittakldppen uppticktes
av en samisk metalletare,
precis som i Svappavaara,
Pahtavaara och senare

FIGUR 4. Detalj av bruksskrivar-
en Denis Joris teckning forestal-
lande Kengis bruk 1660. Jernk-
ontorets buksbildskatalog.
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Sjangeli, men det nederldndska inflytandet férblev mycket blygsamt. Kopparen fran Ljusnedals bruk
var avsedd for den globala handeln, likt den fran Torneverkan, Gusum eller Skultuna, men kontak-
tytorna med denna globala varld forblev begrinsade.

AVSLUTNING

Provinsbruken i det tidigmo- W
derna Sverige representerar en M@Vf UbMSma Nnad H (‘DﬂﬂMéoJ »a s ”@CZF’ o
dynamisk och for industrika- T s ———— B
pitalismen central utveckling.? L
Stangjarnet var betydelsefullt

och dess roll kom att 6ka under
1700-talet, medan ddelmetaller-
na hade en mera framskjuten
roll under den foregédende peri-
oden, sdrskilt i svenska Sapmi.
Brytningen av silver och fram-
forallt koppar i Hérjedalen och
Tornedalen bidrog till att inte-
grera dessa omraden i den glo-
bala ekonomin. Nederldndskt
kapital och den ”bruksanda”
som introducerades av broderna
Abraham och Jakob Momma-
Reenstierna satte dven fysiska
spar i det tornedalska landska-
pet. Arkitektoniska ideal kin-
netecknande for den atlantiska
vdrldens plantager kom att in-
foras i Kengis, Masugnsbyn och
flera andra bruk i Tornedalen. Sparen dr mindre patagliga i Harjedalen, men dven hir introducerades
bruksrorelsen. I bida omradena var motet, handeln och interaktionen med den samiska befolkning-
en helt central. Fa malmfyndigheter hade blivit kinda om det inte hade varit for de samiska metalle-
tarna och blygsamt med malmen hade natt bruken om inte hade varit f6r de samiska transporterna.

FIGUR 5. Karta 6ver Masugsnbyns kopparbruk 1660 ritad av merkscheider
Simon Nauclér. Riksarkivet, Kommerskollegii gruvkartor.

Jonas Monié Nordin &r professor i historisk arkeologi vid Lunds universitet och gammal van till Georg. Tillsammans
har Jonas och Georg arbetat med 1600-talets bruksindustri i Sodermanland och Norrbotten.
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