GERMANIA

ANZEIGER

DER  ROMISCH - GERMANISCHEN  KOMMISSION
DES DEUTSCHEN ARCHAOLOGISCHEN INSTITUTS

JAHRGANG 102 2024 1.-2. HALBBAND

Baug, Irene, Skre, Dagfinn, Seorlie Rohr, Torkil, Heldal, Tom,
Maixner, Birgit, Ljungkvist, John,
Viking Age economics: implications of industrial commodity production

DOI: https://doi.org/10.11588/ger.2024.113888

SCHRIFTLEITUNG FRANKFURT A.M. PALMENGARTENSTRASSE 10-12

REICHERT VERLAG WIESBADEN



320 SEITEN MIT 31 TEXTABBILDUNGEN, 12 TABELLEN

HERAUSGEBER*INNEN

Kerstin P Hofmann, Leitende Direktorin der RGK
Lukas Werther, Stellvertretender Direktor der RGK

VERANTWORTLICHER REDAKTEUR
Alexander Gramsch, RGK

WISSENSCHAFTLICHER BEIRAT

Bogdan Athanassov, Sofia
Amy Bogaard, Oxford
Sebastian Brather, Freiburg
Daniela Hofmann, Bergen
Jutta Leskovar, Linz
Jiff Machd4cek, Briinn
Katharina Rebay-Salisbury, Wien
Philip Verhagen, Amsterdam

Die wissenschaftlichen Beitrige in der Germania unterliegen dem Peer-Review-
Verfahren durch auswirtige Gutachter*innen.
Contributions to “Germania” are subject to peer-review process by external referees.
Les articles publiés dans « Germania » sont soumis & un processus d’évaluation par les pairs.

Der Abonnementpreis betrigt 39,00 € pro Jahrgang. Bestellungen sind direke
an den Verlag zu richten. Mirtglieder des Deutschen Archiologischen Instituts
und Studierende der Altertumswissenschaften kénnen die Germania zum Vor-
zugspreis von 19,50€ abonnieren. Studierende werden gebeten, ihre Bestel-
lungen mit einer Studienbescheinigung an die Schriftleitung zu richten. Wir
bitten weiterhin, die Beendigung des Studiums und Adressinderungen unver-
ziiglich sowohl dem Verlag (info@reichert-verlag.de) als auch der Redaktion
(redaktion.rgk@dainst.de) mitzuteilen, damit die fristgerechte Lieferung ge-
wihrleistet werden kann.

ISBN 978-3-7520-0943-9
ISSN 0016-8874

© 2025 by Rémisch-Germanische Kommission des Deutschen Archiologischen Instituts Frankfurta. M.
Dr. Ludwig Reichert Verlag - Wiesbaden — info@reichert-verlag.de - https://reichert-verlag.de/
Graphische Betreuung: Oliver Wagner, Lara Hies, Romisch-Germanische Kommission
Formalredaktion: Nadine Baumann, Bonn; Heiko Fischer, Timo Miiller,
Roémisch-Germanische Kommission
Satz: Print + design GbR, Frankfurt am Main
Druck: N.N.

Printed in Germany



Inhalt

Aufsitze / Articles

Brinkmann, Johanna, Arponen, V. P. J., Tackling an old dilemma anew:
a reflective modular approach for analysing the concept of archaeological cultures in
European Prehistoric Archaeology .

Burger-Véllmecke, Daniel, Groff, Thierry, Die civitas Ulpia Mattiacorum
(CVM): Eine rechtsrheinische Verwaltungseinheit aus trajanischer Zeit

Eckardt, Hella, A banquet for the gods: the cultural significance of a distinctive group
of small, first century CE reclining bronze figures .

Baug, Irene, Skre, Dagfinn, Serlie Rehr, Torkil, Heldal, Tom, Maixner,
Birgit, Ljungkvist, John, Viking Age economics: implications of industrial
commodity production .

Diskussionen / Discussions

Birch Iversen, Rasmus, Waging war. Goths and Vandals and northern barbarians —
the dogs of war according to Bartosz Kontny.

Rezensionen / Reviews / Comptes rendus

Braun, INGMAR MIcHAEL, Ausgewihlte Siugetierdarstellungen in der Eiszeitkunst und der
Versuch ihrer zoologisch-ethologischen Interpretation (Thomas Terberger). .

AckERFELD, DaNA / GOPHER, Avi (Hrsg.), Dealing with the Dead. Studies on Burial Practi-
ces in the Pre-Pottery Neolithic Levant (Jens Notroff) .

Herrz, CAROLINE, Keramik jenseits von ,Kulturen‘. Mobilitit, Verflechtungen und Transfor-
mationen im ndrdlichen Alpenvorland (3950-3800 v. Chr.) (Irendus Matuschik) .

SmytH, JEssica, Settlement in the Irish Neolithic: New Discoveries at the Edge of Europe
(Detlef Gronenborn)

BrITNELL, WiLLIaM / WHITTLE, ALasDAIR (Hrsg.), The First Stones. Penywyrlod, Gwern-
vale and the Black Mountains Neolithic Long Cairns of South-East Wales (Silviane
Scharl) .

Harris, OLiveR ]. T., Assembling Past Worlds. Materials, Bodies and Architecture in Neo-
lithic Britain (Sarah R. Bockmeyer; Stefan Schreiber)

31

65

115

147

169

172

176

184

187

191



IV Inhalt

PETREQUIN, Pierre / PETREQUIN, Anne-Marie, La Préhistoire du Jura et I'Europe néolithique
en 100 mots-clés. 5300—2100 av.].-C (Florian Klimscha)

Bostyn, FrRaNGOISE / LECH, JACEK / SavILLE, AraN / WERRA, Dagmara H. (Hrsg.), Prehis-
toric Flint Mines in Europe (Michael M. Rind)

ScHAEFER-D1 MA1DA, STEEANIE, Unter Hiigeln. Bronzezeitliche Transformationsprozesse in
Schleswig-Holstein am Beispiel des Fundplatzes von Mang de Bargen (Bornhéved, Kr.
Segeberg) (Michael Geschwinde)

Morrz, Tosias, Spitbronzezeitliche Waffendeponierungen Nordwesteuropas (Oliver
Dietrich).

St1G SORENSEN, MARIE LOUISE / REBAY-SALISBURY, KaTHARINA, Death and the Body in
Bronze Age Europe. From Inhumation to Cremation (Maria Kohle)

LEGGE, MIcHAEL, Death in the Iron Age of Eastern England: An Interdisciplinary Analysis
of Human Remains from 800 BC—AD 60 (Bettina Arnold)

GoLANoOVA, PETRA (Hrsg.), Oppidum as an Urban Landscape. A Mulddisciplinary Approach
to the Study of Space Organisation at Bibracte (Thimo Jacob Brestel)

VaLpgs, Luis / Cicorani, VEronica / Hiriart, ENexko (Hrsg.), Matieres premiéres en
Europe au 1¢r millénaire av.n.é. Exploitation, transformation, diffusion. La Europa
de las materias primas en el Ie* milenio a.n.e. Explotacién, transformacién y difusién
(Olivier Biichsenschiitz) .

FERNANDEZ-GOTZ, MANUEL/ RoyMaNs, Nico, Archaeology of the Roman Conquest. Trac-
ing the Legions, Reclaiming the Conquered (Martina Meyr; Christof Fliigel). .

Frock, MartHias, unter Mitarbeit von Sonja Streit / Christine Meyer-Freuler / Thomas
Lippe, Zu Gast bei Offizieren in Vindonissa. Von der spitlaténezeitlichen Befesti-
gung zur Grosskiiche eines Ofliziersgebiudes. Auswertung der Ausgrabung Windisch-
Rémerblick 2002-2004. Mit Beitridgen von Sabine Deschler-Erb, Sylvia Funfschilling,
Simone Hiberle, Simon Kramis, Michael Nick, Markus Peter, Philippe Rentzel, Angela
Schlumbaum und Patricia Vandorpe (Maureen Carroll) .

ReuTER, STERAN, Untersuchungen zu den Canabae des Legionslagers von Reginum | Regens-
burg (Jiirgen Trumm)

DE BRUIN, Jasper / BakeLs, Corrie / THEUWS, FraNs (Hrsg.), Oegstgeest. A Riverine Settle-
ment in the Early Medieval World System (Thomas Meier) .

BiermaNN, FELIX / Jankowiak, Marek (Hrsg.), The Archaeology of Slavery in Early Medi-
eval Northern Europe. The Invisible Commodity (Matthias Hardt).

Dobt, MicHAEL / KrONZ, ANDREAS / MAjcHCZACK, BENTE S. / MEssaL, SEBasTiaN (Hrsg.),
Glas als Fernhandelsprodukt im frithen Mittelalter — K6ln und der europiische Norden
(Bertram Jenisch) .

vaN TONGEREN, Tim, Buried in the Borderlands. An Artefact Typology and Chronology for
the Netherlands in the Early Medieval Period on the Basis of Funerary Archacology
(Thomas Meier)

197

202

205

208

213

218

223

227

230

235

238

243

249

254

258



Inhalt

SinpB&K, SOREN M. (Hrsg.), Northern Emporium, Vol. 1. The Making of Viking-age Ribe
(Felix Rosch) . .

Rapows, Luisa, Urban Elite Culture. A Methodological Study of Aristocracy and Civic Elites
in Sea-Trading Towns of the Southwestern Baltic (12th—14th c.) (Gunnar Méller)

BremeR, Timo, Lindliche Herrschaft lokaler Eliten im Wandel. Die Niederadelsburg Reu-
schenberg bei Elsdorf vom Hochmittelalter bis in die Neuzeit (Fabian Brenker) .

VAN DER SCHRIEK, Max, Archaeological Approaches to and Heritage Perspectives on Modern
Conflict. Beyond the Battlefields (Claudia Theune) .

MELLER, HARALD / KrRAUSE, JoHANNES / Haak, WoLEGANG / RiscH, RoBerTO (Hrsg.), Kin-
ship, Sex, and Biological Relatedness. The Contribution of Archacogenetics to the Un-
derstanding of Social and Biological Relations (Doris Gutsmiedl-Schiimann) .

ScumITT, AURORE / ANSTETT, ELISABETH (eds), Sans sépulture: Modalités et enjeux de la
privation de funérailles de la Préhistoire & nos jours (Alexandra Ion).

SOrRMAN, ANNA / NOTERMAN, ASTRID A. / FJELLSTROM, MaRkUs (Hrsg.), Broken Bodies,
Places and Objects. New Perspectives on Fragmentation in Archaeology (Dina Serova)

Krinke, Leo, Wahrnehmung vergangener Landschaften. Studien zur Entwicklung einer
Kulturlandschaft im nérdlichen Miinsterland vom Spitneolithikum bis ins Spatmittel-
alter aus emischer Perspektive (Karl Peter Wendt)

Leusg, AcamM, Wilhelm Unverzagt (1892—1971). Archiologe in vier politischen Systemen
(Sebastian Brather) .

WieDEMANN, FELIX, Rassenbilder aus der Vergangenheit. Die anthropologische Lektiire an-
tiker Bildwerke in den Wissenschaften des 19. und 20. Jahrhunderts (Gisela Grupe)

Hinweise fiir Publikationen der Rémisch-Germanischen Kommission .
Guidelines for Publications of the Romisch-Germanischen Kommission

Recommendations pour les publications de la Romisch-Germanischen Kommission .

GERMANIA 102, 2024

264

268

273

277

283

290

292

300

305

308

313
317

321



Viking Age economics:
implications of industrial commodity production

Irene Baug, Dagfinn Skre, Torkil Serlie Rohr, Tom Heldal,
Birgit Maixner, and John Ljungkvist

Keywords: Economy / Scandinavia / Viking Age / Early Middle Ages / production / trade
Schlagwaorter: Wirtschaft | Skandinavien / Wikingerzeit / Frithmittelalter / Produktion / Handel

Mots-clés: Economie | Scandinavie / époque viking | début du Moyen z‘fge / production /
commerce

Introduction

How should early medieval Scandinavian societies be characterised in economic terms? Was
the Viking Age (AD 750-1050) a transitional period between disparate economic systems,
for instance, as suggested by Richard Hodges and Lotte Hedeager, between an ancient gift-
giving and prestige-goods exchange system and the commodity production and monetised
trade of the subsequent centuries!? Or should the period’s economic changes, indicated by,
for instance, monetisation and urbanisation, not be conceived as a shift from one system to
another but rather, as suggested by Chris Wickham, as the development of ‘economic com-
plexity’ within the same socioeconomic system, the feudal, from the early Middle Ages until
the Modern period?? And which role should be assigned to the urban markets introduced in
Scandinavia in the 8th-9th centuries?

These wide-ranging questions are not explored in full here but are seen through the lens
of industrial production of commodities, iz casu, the production of a certain type of whet-
stone that commonly occurs in Viking Age sites. A recent paper marked the breakthrough in
sourcing this fine-grained dark grey to purple type of whetstone to Mostadmarka in Malvik
municipality, Trendelag, present-day Norway (Figs 1—2)3. In this sparsely settled forested area
lies Heingruva (Fig. 1), a huge quarry in the northern part of the geological formation Steren
Nappe (s. Fig. 5 below). Data from thin-section and geochemical analyses of whetstone finds
comply with the peculiar visual and geochemical characteristics of a particular geological unit
within the Steren Nappe. While there are several minor quarries in the Stgren Nappe, the sheer
size of the ancient Heingruva makes this the most likely source of this whetstone type (p. 120),
not excluding the others nearby.

Whetstones from Mostadmarka have been shown to occur in Ribe (Denmark) in the early
8t century and to be the dominant type of whetstones there from the 760s onwards. Also,
they made out the main type of whetstone in 9t—10t™ century Kaupang (Norway) and in
9th—11th century Hedeby (Germany), and in the 10t century, people in Wolin (Poland) got
most of their whetstones from Mostadmarka®.

I Hopges 1982; 1989a; 2012. — HEDEAGER 1994. 3 Baug et al. 2019.
2 E. g. Wickaam 2000; 2005; 2008; 2021; 2023. 4 Baug et al. 2019; 2020; 2023; 2024.
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Fig. 1. The Heingruva quarry in Mostadmarka. The better part of the shaft is flooded, and only minor parts of
the quarry faces are visible (right and centre).

Analyses presented in the following identify and date additional distributions, namely, first-
ly, within the region they were produced, Trendelag, and in two neighbouring regions on the
Atlantic coast (Norway): Helgeland to the north and Nordmere and Romsdal to the south-
west. Secondly, their distribution is mapped in Birka (Sweden), established in the late 8t and
dwindling in the late 10t century, the only Viking Age town on the eastern side of the moun-
tain ridge that runs along the Scandinavian Peninsula. And thirdly, likewise on the eastern side
of the mountain ridge, the distribution of Mostadmarka whetstones is mapped in selected rural
contexts from Smaland in the south to Jimtland in the north (Fig. 2).

While previous contributions on Mostadmarka whetstone distribution have discussed long-
distance trade and its sociopolitical contexts, the combined picture presented here of regional,
interregional, and long-distance distributions allows different sets of questions to be discussed,
namely, such that apply to the socioeconomic sphere.

The first set of questions pertains to whether a certain understanding of the emergence of in-
dustrial commodity production, common in Viking Age scholarship, applies to the whetstone
industry, namely, that it emerged through agents gradually scaling up manufacture and distri-
bution that at first was directed at satisfying household needs and local demands’. To explore
such questions, analyses have been tailored to reveal whether the quarrying in Mostadmarka
started on a modest scale to satisfy the needs of the quarriers’ households, neighbours, and as-
sociates within the Trondelag region. The analyses are also meant to reveal whether, at some
later stage, the trade was expanded to long-distance trade in urban markets like Ribe and Birka,
perhaps with an intermediate period of distribution to neighbouring regions along the Atlantic
coast, all of which were connected by the sheltered coastal sailing route, the Norvegr (Fig. 2)°.

Results from these analyses are thereafter brought into the discussion of a second set of ques-
tions, which pertains to the research problems raised at the start of this paper. To be brought

Fig. 2. Regions, sailing routes, sites, and whetstone quarries discussed in this paper. The smaller quarries in Arekoll >

and Soknedal have no proven quarrying in the period discussed here. In the 9t-10th centuries, the sheltered route

along the western coast of the Scandinavian Peninsula, the Norvegr, gave rise to the name of the kingdom it connec-

ted, Norway. In this and other maps, currently cultivated land is yellow, roughly indicating the extent of agrarian
settlement in the period discussed here.

> E. g., MARTENS 1988. 6 SkrE 2018; @st™o 2020.
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118 Irene Baug et al.

to speak on these quite general issues, results from analyses of whetstone production and dis-
tributions are set in the context of additional Scandinavian evidence on industrial commodity
production. Iron blooming forms a relevant comparison, and this evidence extends industrial
commodity production back into the early first millennium AD. Also, 9t~10t century pro-
duction and distribution of soapstone cooking vessels adds relevant aspects.

Initially, some clarifications need to be made as to which properties of whetstones and car-
goes allow these two lines of socioeconomic argument to be pursued here, of what is meant
here by ‘industrial commodity production’, and by the terms ‘regional’, ‘interregional’, and
‘long distance’.

Whetstone properties, cargoes, industries, and travel times

Whetstones have three properties that make analyses of them relevant for discussing the types
of questions addressed here. For one, unlike most other Northern goods, lost or discarded
whetstones survive all sorts of decomposition and are easily recognised during excavations. In
addition, they were used by everyone and are thus often retrieved in sufficiently high num-
bers to allow quantitative analyses. And thirdly, unlike iron and soapstone, low-cost methods
have been developed to reliably source the two dominant types of whetstones traded in this
period to narrow geological formations in, respectively, Mostadmarka and Eidsborg (Fig. 2)7.
The various properties of these rocks, including why they are ideal for whetting, have been
discussed elsewhere8.

Why are whetstones relevant for the discussions of general patterns of trade? In the pre-
Modern period, most sledge- and shiploads were multi-product freightages. For instance, Eng-
lish 13t-14th century custom accounts abound with records of composite cargoes, many of
them containing whetstones’. Rather than describing an actual ship load, the list in the 1226
translation into Old Norse of the Tristram’s Saga rather serves to demonstrate the wide range of
Northern goods. While the 12th century French original mentioned that falcons were brought
by Norwegian merchants onboard a ship that arrived in a French harbour, the translator, a
certain Robert working under the auspices of King Hiakon Hékonarson of Norway, added nu-
merous items. He mentioned vair from squirrels, ermine from stoats, sable from martens, and
furs from beavers and bears, as well as walrus tusks, hawks, two falcon species, wax, goatskins,
hides, stockfish, tar, sulphur, oil from seal or whale blubber, and, in Alexander Bugge’s transla-
tion, alskens norrone varer, ‘all sorts of Nordic produce’0. In this chivalric romance, low-cost
commonplace commodities like iron and whetstones may have been included in the latter
category. Although few or no cargoes contained such a wide assortment of goods, the mapping
of whetstone distribution has the potential to reveal profound patterns in the distribution of
multi-product freightages from Trondelag and neighbouring regions.

In addition to mapping trade patterns, studies of whetstone distribution have the poten-
tial to characterise products in social terms. Iron, whetstones, and soapstone vessels were not
among the prestige or luxury items often associated with 15t millennium long-distance ex-
change, such as furs, weaponry, and exquisite tableware, but were rather for everyday use across
the social-class spectrum. Even a slave needed access to a whetstone to sharpen his knife, the

7 BauG et al. 2019, 52-64. 9 NEDKVITNE 2014.
8 Baug etal. 2019, 50-51; 2024, 52. 10 Translation by BucGe 1898, 118.
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0 10 cm

Fig. 3. Mostadmarka whetstones from Birka graves. The two shorter have inventory numbers SHM 34000:Bj 956
(upper) and SHM 34000:Bj 894 (under), both the longer have inventory number SHM 34000:Bj 842.

only thing he was entitled to own, according to the 12th century Gulaping law code!!. Indus-
trial production and bulk trade of low-cost items highlights different aspects of economies than
do analyses of the so-called prestige-goods exchange.

The next clarification pertains to the term ‘industrial commodity production’. What distin-
guishes commodity production is that goods are produced to be traded, not to be consumed
in the households of producers or their employers or to be distributed locally — that would
be autarkic production. As applied here, ‘industrial’ means that production has been success-
fully organised to maximise output of products of even quality. Standardisation of products
and plants are signs of such efforts, and output volumes may be assessed from the sizes and
numbers of plants and quantities of refuse there or from the numbers of products retrieved in
distribution areas and sites. For instance, calculated from slag quantities in production plants,
the total annual yield from iron blooming in 27—6% century Trondelag was 40 tonnes from
400-500 plants, reaching a maximum of 80 tonnes at the end of the 3™ century!2. The aver-
age annual production in 12t—13th century Hedmark (Norway) was 700 tonnes from some
7000 plants!3. In both regions, output volumes exceeded regional needs by far, and plant lay-
outs and products were standardised!4.

Quarried whetstones have similar geological characteristics and standardised shapes, either
oblong with a rectangular cross section or smaller with a hole for suspension (Fig. 3), while

11 Article 56: SIMENSEN/ JORGENSEN 2021, 91. 13 RunpBERGET 2017, 315.
12 Skre 2025, 333-335 figs 48-49. 14 SkrE 2025, 342-353 with references.

GERMANIA 102, 2024



120 Irene Baug et al.

all these characteristics vary among rocks from the alternative source, namely such that were
picked up from beaches, moraines, or screes. In the main Mostadmarka quarry, the opencast
Heingruva mine (Fig. 1), modest quarrying happened in the 17t century, but the bulk of the
thousands of tonnes that have been extracted from that quarry were mined in the 8th-12th cen-
turies!>. Assessment of traded volumes have been made for Ribe only, cautiously suggesting that
an absolute minimum of several hundred Mostadmarka whetstones arrived there annually!.

From these data on standardisation and output volumes, it seems fair to characterise both
2nd_6th century iron blooming in Trendelag and in 12t'—13® century Hedmark, as well as
8th—12th century whetstone quarrying in Mostadmarka, as industrial commodity production.
The term ‘industry’ serves to distinguish these types of production from other contemporary
types of production, not to align them with late-medieval or modern industries. By making
comparisons with contemporary lines of production rather than considering the same line
of production in an evolutionary perspective, awkward terms like ‘proto industry’ are avoid-
ed. That term was coined by Franklin Mendels, “for lack of a better name”, to characterise
17th—18t century pre-mechanised industries, and has been applied to 814t century iron
blooming by Bo Stromberg and Bernt Rundberget!”.

Conventionally, the terms regional, interregional, and long-distance trade refer to the tradi-
tional settlement regions of Scandinavia, often separated by uninhabited areas like woodlands
or mountains (Fig. 2). In the following, travelling across two-three regions is regarded as inter-
regional, while that which extends beyond that is considered long distance. In the context of
this paper, only transport within the three Atlantic-coast regions would be intra- and inter-
regional, while the remaining destinations would demand long-distance transport. Based on
figures in relevant literature, the following durations may be suggested for long-distance cargo
transport from Trendelag by sledge and sailing ship under adequate conditions!8:

by sledge to Birka, 600 kilometres, 10-15 days,

by ship to Kaupang, 1000 kilometres, 10-15 days,

by ship to Ribe, 1200 kilometres, 12-18 days,

by ship to Hedeby, 1500 kilometres, 15-23 days,

by ship to Wolin, 1600 kilometres, 16-24 days

Poor snow or weather conditions would of course extend travel times.

Methods: archaeology

Since whetstone quarrying was first taken up and into the Modern period, whetstones have had
a generic shape, and dating of individual finds thus depends on them being found in datable
contexts. Except for the well-dated stratified deposits in urban settlements, graves offer the
most precise dating. Thus, in this study, the dating of whetstone finds is based on the typologi-
cal classification and dating of grave goods other than whetstones. A large proportion of grave
goods consists of chronologically non-significant objects, and in many cases the poor state of
preservation, especially of the iron objects, makes typological identification difficult or impos-
sible. Thus, dating grave assemblages rests on identifying chronologically significant items like

15 Baug et al. 2019, 58 figs 6-7. 18 Sledge: SinpBZEK 2005. — Sailing ship: ENGLERT
16 Baug et al. 2019, 64. 2007; ENGLERT/Ossowski 2009; KastHOLM
17 MENDELS 1972, 241; STROMBERG 2008; RuND- 2024.

BERGET 2017.
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weapons (swords, spears, axes, shield bosses), jewellery (brooches, beads, finger rings), combs,
keys and horse harnesses!.

The chronological scheme applied here divides the period AD 710-1000 into six phases
(1abs 1-7). It was developed from existing chronologies by John Ljungkvist for his phasing
of the 61—11t%h century Valsgirde cemetery in Uppland (Sweden)20. For the present purposes,
datings of 8th century phases have been modified further based of the recent Posthustorvet
excavation in Ribe?!.

Whetstones in Atlantic-coast regions

This sample was defined by identifying Iron and Viking Age grave assemblages containing
whetstones in the Norwegian University Museums’ collection databases (Universitetsmuseenes
samlingsdatabaser), resulting in a total of 160 assemblages. Among the 160, closed finds with
reliable find contexts and finds that could be dated within the given periods were selected,
leaving 53 assemblages with 62 whetstones for chronological analysis.

Whetstones in Baltic-coast regions

With the aim of producing a chronological and geographical overview of the whetstone-grave
evidence, accessible Iron and Viking Age grave assemblages containing whetstones were se-
lected from rural cemeteries in regions between Smaland in the south to Jimtland in the north,
resulting in a total of 62 whetstones from equally many graves. The sample is not deemed sta-
tistically solid but held to be sufficient to reveal the approximate periods when Mostadmarka
whetstones were available in these regions.

Whetstones in Birka graves and settlement

Birka is the largest and best researched Viking Age site in present-day Sweden; since the early
1800s, numerous excavation campaigns have been conducted in cemeteries and the ‘black
earth’ town deposits. The vast majority of graves, dated to the period 750/775-980, are found
in seven cemeteries situated close to the town?2. More than 1100 burials have been excavated,
most of them by Hjalmar Stolpe in the 1870s—90s23. More recently excavated graves have been
published by Lena Holmquist Olausson24.

By searching the Swedish History Museum database, a total of 137 whetstones from 115
Birka grave assemblages were identified, 56 inhumations, 56 cremations, and three uncertain
or mixed burial types. Of the 115, 69 assemblages containing 80 whetstones could be dated
within a century or less. To obtain a firmer basis for assessing the proportion of Mostadmarka
whetstones in the whole corpus, the 46 less precisely dated assemblages containing 57 whet-
stones are included in the corpus analysed here.

19 Weapons: PETERSEN 1919; JoRGENSEN/NoR- TERSEN 1951; FEVEILE/ JENSEN 2000; PEDERSEN
GARD JORGENSEN 1997; NORGARD JORGENSEN 2014.
1999; AxprosHcHUK 2014. — Jewellery: Pe- 20 Lyunckvist 2008.
TERSEN 1928; @rsNEs 1966; CaLimer 1977; 21 SinpBzK 2022; Lyjungkvist/LinpHOLM 2023.
VINSRYGG 1979; Jansson 1985; CALLMER 1997; 22 GrAsLunD 1980, 4-6.
Runpkvist 2010; Rostap 2021). — Combs: 23 ArBmMaN 1940-43; GRASLUND 1980.
CaLrMmer 2020. — Keys and horse harnesses: Pe- 24 Orausson 1993.
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122 Irene Baug et al.

The database of the Swedish History Museum has 1430 entries with whetstones from the
Birka settlement. Several of the entries contain more than one whetstone, and the total number
of whetstones is thus much higher. A random selection of 357 (27 %) of the 1313 whetstones
retrieved during Bjorn Ambrosiani’s settlement excavations 1990-95 was analysed for this
study?>.

By scanning the surfaces of whetstones from graves with a SEM instrument (scanning elec-
tron microscope), Martin Jezek has found that some of them bear traces of precious metals and
thus have been used as touchstones, which indeed may have been an additional function for
some of them?0.

Methods: geology

Geological provenance analysis follows the procedure established by Irene Baug et al.?’. Start-
ing with a visual inspection, the finds are sorted by colour, texture and grain size of the ma-
terial. Any material that is not comparable to rocks from known Scandinavian quarries are
categorized as unknowns. The remaining finds are selected for further inspection after which
they are sorted into the lithological groups 1) Mostadmarka, 2) possible Mostadmarka, 3)
Eidsborg (Norway) and 4) possible Eidsborg. In this study we found only a small number of
whetstones resembling rocks from the Eidsborg quarries, and therefore, a representative selec-
tion of whetstones that had been categorised as Mostadmarka or possible Mostadmarka only
was sent to chemical analysis.

The method for chemical analysis is destructive and requires 2-3 g of each whetstone. Thus,
2-3 g of the larger fragments are sawed off prior to analysis, whereas the smaller fragments are
destroyed in their entirety. The material is then crushed, milled into a powder and melted into
glass discs via a flux. The XRF-method for chemical analysis is performed on these glass discs.

Results: geology

Chemical comparison was made with samples from known whetstone quarries sampled and
analysed by I. Baug et al. 28. As in previous studies from Baug et al., comparison focuses on
several chemical parameters including MnO, MgO, Al O,, TiO,/ Fe,O, and Fe,O,/ MgO%.

As shown in Figure 4, there is a good overlap between the chemical analyses of quarry sam-
ples and the lithological groups that resulted from the visual examination of whetstones. The
overlap between these new analyses and those of similar finds in Wolin and Ribe is generally
excellent.

The apparent shift in chemical composition between finds and quarry samples is a matter
of representativity. While the data from quarry samples are probably representative for the
material being produced, the finds are likely not. The best material was probably favoured for
sale, not an average of the quarries, and we also suspect that wear and tear may have altered the
finds. During use, the softer parts of the whetstones will be worn off to a greater extent than

25 AmBRrosIaNI 2021, 305; 308. 28 BauG et al. 2019.
26 JezEk 2017. 29 Bauc et al. 2019; 2023; 2024.
27 Baug et al. 2019; 2023; 2024.
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Fig. 4. Chemical data from analyses of selected whetstones from graves in Birka (N=7) and Atlantic-coast regions
(N=9). These data are plotted against data from analyses of rock samples from quarries in present-day Norway
(Mostadmarka, Soknedal, Eidsborg, and Arekoll - see Figure 2), and against data from analyses of Mostadmarka
whetstones retrieved in Ribe and Wolin. For comparison, data from Ribe whetstones of unknown origins are

plotted (biotite and dark schists).

the more mechanically resilient parts, and the latter material will therefore be overrepresented
among the finds. This is suggested by the chemical data, where the average concentration of
SiO, is 76.6% among the quarry samples and 83.7% among the finds. The concentration
of SiO, generally correlates with the concentration of quartz, a hard mineral which is the
most important abrasive within the whetstone. Another possible source of bias would be steel
deposits on the whetstones brought on by wear. This would affect both the magnesium-iron
and the iron-titanium ratio. While the MgO/Fe O, is slightly higher amongst the whetstones
compared to quarry samples, no such disturbance is seen in the TiO, / Fe,O,-data (Fig. 4). We
conclude therefore that surface contamination is an insignificant source of bias.

The Mostadmarka rocks have formed in a fairly specific environment giving a chemical
signature that is very hard to replicate within other types of rocks. While it is not impossible to
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Certain and

Possible Unknown possible
Date AD Graves Whetstones Mostadmarka Mostadmarka  origin Mostadmarka
710-760/70 4 5 1 3 1 80%
760/70-800 7 7 3 4 0 100%
800-850 11 15 8 5 2 87%
850-900 12 13 9 3 1 92%
900-950 6 7 6 1 0 100%
950-1000 13 15 9 4 2 87%
Total 53 62 36 20 6 90%

Tab. 1. Provenance and chronological distribution of whetstones from graves in Atlantic-coast regions.

find similar rocks elsewhere in Europe, the Mostadmarka area is, to our knowledge, the only
region where historic production of whetstones has been documented on this type of rock. As
in Baug et al., we therefore conclude that the finds that are visually comparable to the Mostad-
marka rocks, are in fact from the Mostadmarka area30.

Results: archaeology
Whetstones in Atlantic-coast regions

Of the 62 whetstones from 53 grave assemblages in these regions, 56 (90 %) were quarried in
Mostadmarka, possible Mostadmarka stones included, whereas only six whetstones have an
unknown origin (7zb. 1). There is thus a clear dominance of whetstones from Mostadmarka.
They first appear in the period 710-760/770, and thereafter continuously until the turn of the
millennium (7z6. 2). In each of the sub-periods, they make out 80 % or more of whetstones
included in grave furnishings in these regions.

Whetstones from Eidsborg quarries are not present in any of the grave assemblages analysed
here. However, they were evidently used in these regions; Heid Gjostein Resi has identified
Eidsborg whetstones in eight grave assemblages there3!. These assemblages did not meet the
criteria for defining the corpus analysed here (p. 121).

Certain and possible Mostadmarka whetstones occur in all three regions prior to 760/770
(1ab. 3; Fig. 5). In every period, Trendelag has the higher number of finds, probably a result of
this region being the more densely settled. In some sub-periods, Mostadmarka whetstones are
missing from graves in Helgeland and in Nordmere and Romsdal (7z6. 3). This is likely a result
of the low number of graves from these regions.

30 Baug et al. 2019; 2023; 2024. 31 Rest 1987, fig. 1.
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Fig. 5. Atlantic-coast regions. Provenance and dating of whetstones in 8th-10th century graves that may be dated

within a century or less. The locations of the Heingruva and Soknedal quarries in the geological formation Steren

Nappe are indicated. This formation is a minor section in the Caledonian Nappe sequence, which covers most of
the western Scandinavian Peninsula (Baug et al. 2019, 49 fig. 2).
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Date AD Toul
710-760/70 4
gth 80% 11 0f 12
century 60/70-800 7 92%
760/70- 100%
13
800-850
otk 5 87% 25 of 28
century 12 89%
850-900 92%
7
Loth 900-950 100% 20 of 22
century 13 %
950-1000 87%

Tab. 2. Chronological distribution of definite and possible Mostadmarka whetstones and their percentage of the
total number of whetstones in each period in question in Atlantic-coast regions.

Nordmere
Date AD Trendelag  Helgeland Romsdal
710-760/70 2 1 1
760/70-800 5 2
800-850 6 1 4
850-900 9 1 1
900-950 6
950-1000 9 4
Total 37 5 10

Tab. 3. Geographic distribution of Mostadmarka

whetstones from graves in Atlantic-coast regions.

Whetstones in Baltic-coast regions

A total of 62 whetstones from 62 graves in Baltic-coast regions have been investigated (7zb. 4).
Two whetstones are identified as stemming from Mostadmarka, ten possibly originate there.
Together, these twelve whetstones make out 19 % of the 62, whereas one of the remaining 50
whetstones is possibly from Eidsborg and the rest are various sedimentary rocks, mostly vari-
ants of sand- and siltstones. For example, this dominance is evident in whetstones retrieved
from graves and settlement in Helgs32.

None of the eleven whetstones that predate 710 originated in Mostadmarka, while nine
occur in assemblages that postdate 710 (7ab.4; Fig. 6). This accords well with the other
data indicating that quarrying in Mostadmarka started in the first or second decade of the

32 KresTEN 2008.
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Fig. 6. Baltic-coast regions. Provenance of whetstones in selected 5% to mid-11t% century graves, Birka excluded.
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625-760/70 4 4 4
710-760/70 5 5 3 2 60%
760/70-850 3 3 2 1 67%
760/70-1050 4 4 2 2 50%
800-900 1 1 1 100%
850-950 10 10 1 9
550-1050 15 15 3 12 20%
Not dated 3 3 1 2 33%
Total 62 62 2 10 1 49 19%

Tab. 4. Provenance and chronological distribution of whetstones from graves in Baltic-coast regions. Rows that
span more than a century are shaded; they contain 43 whetstones that are left out in 7able 7.

Date AD Total
3 3 of5
Sth 710—760 60% 66%
centu
v 760-850 2
oh 800- 67% . 3 of 14
0,
century 900 100% 21%
loth 850-950 0%
century
60f 19
Total 32%

Tab. 5. Excerpt from Zable 4 of the 6 definite and possible Mostadmarka whetstones in
Baltic-coast regions that may be dated within a century or less; their percentage of the total
number of whetstones in each period is indicated.
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8th century (pp. 124; 132). Four Mostadmarka whetstones were among the 18 in assemblages
that cannot be dated with relevant precision.

In Figure 6, the respective distributions of whetstones dated 710-760/770 and post 760/770
are distinguished from those which are not dated with relevant precision. In these two portions
of the corpus, there are three (60 % of five) and five (28 % of 18) Mostadmarka stones. These
eight Mostadmarka whetstones make out 35 % of the 23 8th-9th century whetstones (7ab. 4).
Of the 23, 19 whetstones may be assigned to period of a century or less, of which six (32 %)
originate in Mostadmarka (7z6. 5).

The chronological precision is poor in this corpus and the number of whetstones that may
be dated to the period when quarrying happened in Mostadmarka is quite restricted. Still, the
distribution seems to form a distinct pattern. Except for one in Ostergétland, Mostadmarka
whetstones in both chronological groupings cluster in Uppland and the eastern Milaren val-
ley. Of the post-710 whetstones there, Mostadmarka whetstones make out 50 % (eight of 16).

Whetstones in Birka graves and settlement

Of the 137 whetstones from 115 Birka graves, 113 (82 %) originate in Mostadmarka, possible
Mostadmarka stones included (7zb. 6). Of the 137, 80 whetstones may be dated within a cen-
tury or less, 59 (74 %) of which originate in Mostadmarka (7z6. 7). No Eidsborg whetstones
have been identified in this corpus, but a small number has been found in the Birka settlement

(1ab. 8).

Certain and

Possible Unknown possible
Date AD Graves Whetstones Mostadmarka  Mostadmarka  origin Mostadmarka
700-800 1 1 1 0 0 100%
760/70-800 1 1 0 1 0 100%
760/70-900 1 1 1 0 0 100%
800-850 5 5 3 1 1 80%
800-900 1 1 1 0 0 100%
800-950 1 1 0 1 0 100%
850-900 2 2 1 1 0 100%
850-1000 2 2 2 0 0 100%
900-950 10 10 7 1 2 80%
900-1000 25 32 22 3 7 78%
925-1000 6 7 5 0 2 71%
950-1000 18 21 12 0 9 57%
775-1000 42 53 45 5 3 94%
Total 115 137 100 13 24 82%

Tab. 6. Provenance and chronological distribution of whetstones from Birka graves. Rows that span more than a
century are shaded; they contain 57 whetstones that are left out in Zable 7.
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Date AD Total
700-775
gth 1 20f2
century _ 100% 1 100%
775-800 100%
800-825 4
80%
gth 825-850 ? 1 70f8
nt 100% 88%
century  850-875 ° P °
875-900 100%
900-925 3
80%
o 925-950 ° s 50 of 70
century _ 90% 5 71%
950-975 1% 12
975-1000 77%
59 of 80
Total 74%

Tab.7. Excerpt from Zable 6 of the 69 definite and possible Mostadmarka whetstones in Birka that may be dated
within a century or less; their percentage of the total number of whetstones in each period is indicated.

Certain and

Possible Possible Unknown possible
Whetstones Mostadmarka Mostadmarka  Eidsborg Eidsborg origin Mostadmarka
357 193 92 7 3 62 80%

Tab. 8. Provenance of whetstones from the Birka settlement, the ‘Black Earth’.

Both of the whetstones in 8t century grave assemblages originate in Mostadmarka, and of
the eight whetstones in 9™ century grave assemblages, seven (88 %) were quarried there. The
percentage of Mostadmarka stones dropped somewhat in the 10t century, when 50 (71 %)
of the 70 whetstones were definitely or possibly quarried in Mostadmarka (7zb. 7). Although
the number of whetstones from the 8th—9th centuries is low, it seems reasonable to conclude
that at any time since the town was established and until its demise in the late 10t century,
Mostadmarka whetstones made out the vast majority of the whetstones that were included in
Birka grave assemblages.

These figures correspond well to the proportion of Mostadmarka whetstones among the 357
whetstones from the Birka settlement deposits; 285 (80 %) of them originate in Mostadmarka,
possible identifications included (7z6. 8). Only ten (3 %) of the investigated whetstones from
the settlement can be identified as coming from Eidsborg, possible identifications included
(1ab. 8). The low percentage allows for the possibility that they arrived in Birka as the personal
possessions of travellers, not as traded items.
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8th century 9th century 10t century Total

% (N) % (N) % (N) % (N)
Atlantic-region graves 92% (12) 89% (28) 91% (22) 90% (62)
Birka graves 100% (2) 88% (8) 71% (70) 74% (80)
Baltic-region graves 66% (5) 21% (14) 32% (19)
Ribe, Posthustorvet 52% (122) 54% (97) 53% (219)
Ribe, ASR 9 48% (1006) 59% (245) 56% (351)
Wolin Harbour 78% (177) 78% (177)

Tab. 9. The percentage of securely identified and possible Mostadmarka whetstones of the total number (N) in
each of the six whetstone corpora that have been analysed since the first sourcing of stones to Mostadmarka. For
Ribe, the cut-off between the 8th and 9t centuries is AD 790. In addition to the evidence published here, figures
are extracted from the following sources: Ribe, Posthustorvet: BAuG et al. 2023, tab. 7,3; Ribe, ASR 9: Baug et al.
2019, 62 tab. 6; Wolin Harbour: Bauc et al. 2024, 54 tab. 1.

The close correspondence between percentages of Mostadmarka whetstones in Birka graves
(82 %) and settlement (80 %) suggests that grave assemblages indeed reflect actual whetstone
use. Therefore, it seems reasonable to infer that their percentages in Atlantic-coast graves
(1abs 1-2) reflect them being used to corresponding extents there. The evidence from Baltic-
region graves is less clear due to the limited number of graves and the poor chronological
resolution in that corpus. Thus, that evidence mainly serves to verify that Mostadmarka were
available in those regions from the period 710-760/770 and into the 9t century.

Whetstone distribution: extent and chronology

Summing up the above, it is quite striking that in all 8h~10th century whetstone corpora that
have undergone geological analyses since the first sourcing of Mostadmarka stones, these stones
make out the majority33. The only exception is post-760 whetstones in Baltic-region graves
(12b. 9). While numbers in this latter corpus are low, their high 710-760 percentage (66 %)
suggests that there was no slow start in whetstone trade to the Baltic regions. Also, they make
out 50 % (eight of 16) of post-710 whetstones in Uppland, the only region with an adequate
number of dated whetstone graves.

Therefore, the evidence published here suggest that through the 8th-10t centuries, Mostad-
marka whetstones were traded to all surveyed parts of Scandinavia and in the 10t century also
to Wolin on the southern Baltic coast. Except for the Baltic-coast regions other than Uppland,
Mostadmarka quarries were the major suppliers to all the 8t—10t century communities listed
in 7able 9. Eidsborg whetstones saw a more restricted distribution. From large-scale quarrying
started there in the early 800s and through the 10 century, Eidsborg whetstones appear to
have been traded predominantly to Ribe, Kaupang, and Hedeby34.

In the following, aiming to trace trajectories in production and trade of Mostadmarka
whetstones, their chronological and spatial distribution is discussed in more detail, century

33 Baug etal. 2019. 34 Baug et al. 2019, 63-64 note 10.

GERMANIA 102, 2024



132 Irene Baug et al.

by century. The chronological resolution and the dates of phases differ somewhat between the
various corpora and when relevant, such variations are taken heed of. The higher resolution is
found in the 8t—9th century Ribe evidence, which therefore forms the backbone of discussions
of these two centuries.

The 8th century: Atlantic- and Baltic-coast regions, Ribe, and Birka

Of the five corpora that include 8t century whetstones, only those from the Atlantic-coast
and Baltic-coast regions and the two from Ribe include whetstones securely dated prior to 760
(1abs 1-2; 4-5)35. Two neighbouring excavation sites in Ribe are sufficiently well analysed,
dated, and published to be included here: Posthuset (also termed ASR 9 and Post Office)3¢,
and Posthustorvet (also termed SJM 3)37.

In the 705-725 phase in Posthus (phase B), two (33 %) of the six whetstones originated
in Mostadmarka and of the four in Posthustorvet (710-730, phases F4-F5), one (25 %) is
sourced to Mostadmarka. The low pre-725/730 numbers — a total of ten whetstones deposited
over two decades — accords well with the very low overall find frequency in these phases, likely
a reflection of low levels of activity in the town33.

It is perhaps not accidental that percentages of Mostadmarka stones are on the same level in
the subsequent 725/730-760 phases. In Posthuset (phase C, 725-760) the numbers are twelve
(36 %) of 33, and in Posthustorvet (phases F6—F8, 730-760) they are six (27 %) of 22. In sum,
the 18 Mostadmarka whetstones from the period 725/730—-760 made out 33 % of the total
of 55, which seems too many to write them off as having arrived in Ribe as the personal pos-
session of travellers. More likely, they arrived as commodities to be traded there in this period,
probably also in the preceding couple of decades.

In the period 760-790 (phases D—E in Posthuset and F9 in Posthustorvet), 37 (32 %) of 67
whetstones in Posthuset and 57 (59 %) of 96 in Posthustorvet originated from Mostadmarka,
in sum, 94 (44 %) of 213. Clearly, the whetstone-deposition frequency was higher in this pe-
riod. While an average of 1.7 whetstones were deposited annually 725/730—-760, an average of
seven were deposited each year 760—790. The quadrupling of the whetstone-deposition rate
aligns well with Pieterjan Decker’s figures for the percentage of whetstones in the total corpus
of artefacts in each of the excavation phases. In the 730-760 period, whetstones made out
some 0.1-0.2% of the total number of finds, while in the period 760790, they made out
1.0 %%.

Thus, the quadrupling from around 760 of the average annual whetstone deposition rate
and the corresponding 5—10 times increase in their proportion of all finds was thus not only a
result of an increased activity level in Ribe, but was also an actual increase in the use of whet-
stones in the town. What may have caused this change? While the everyday use of whetstones
in each household for sharpening knives, scissors, needles, etc. is unlikely to have changed
much, alterations in the composition of crafts and artisanship in the town might have increased
whetting. Some types of production use pointed and edged tools more than others, and in the
Posthustorvet evidence, Baug et al.’s collating of whetstone finds and evidence of crafts and
artisanal production identified such regularities#0. Several such changes may have contributed

35 Baug et al. 2019; 2023. 38 Deckers 2022, fig. 6,1.
36 FeveiLe/JeNsSeN 2000; FeEveiLe 2006. 39 DEeckers 2022, fig. 6,5.
37 SinpB&EK 2022; 2023b. 40 Baug et al. 2023, 108-111.
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to increased whetting, and it seems safe to assume that the decrease around 760 in glass-bead
production and the parallel increase in bone and antler crafts was one of them?!.

The massive increase in the whetstone deposition rate and in their percentage of the finds
also suggests that whetstones became increasingly available from the 760s onwards. As suggest-
ed by the increase in the percentage of Mostadmarka whetstones from 33 % in Posthustorvet
phases F6—F8 to 44 % in phase F9, much of this post-760 increase in whetstone availability
was a result of them arriving in much greater numbers from Mostadmarka, probably in the
hundreds annually, at least®2. Some of the whetstones brought to Ribe were traded out of
town but as of now, there is not sufficient evidence to assess the shifting volumes of that trade.
Clearly, out-of-town trade will have led to more whetstones arriving in Ribe than suggested by
the figures in 7able 9.

It seems fair to conclude that Mostadmarka whetstones were used regularly in Ribe since
7251730, and their presence before that is also well evidenced. The quantities suggest that since
the town’s earliest years, they were brought to be traded. The high number of ‘blue-period’
Ribe millefiori beads (710—760) retrieved from graves in Trendelag and neighbouring regions
on the Atlantic coast supports the conclusion that agents based there were engaged in regular
trade of whetstones and other commodities in Ribe in that period*3.

Throughout the period of whetstone trade to Ribe, Mostadmarka whetstones were also dis-
tributed to Atlantic-coast regions. Of the five whetstones interred prior to 760/770 in graves
in the Atlantic-coast regions, four (809%) had been quarried in Mostadmarka, and all seven
(100 %) in the 760/770-800 period originated there (7abs 1-2; 9). Apparently, Mostadmarka
quarries supplied whetstones in sufficient quantities to satisfy the need for them there.

In parallel, Mostadmarka whetstones were also traded across the mountain ridge to Baltic-
coast regions. The number of whetstones that can be securely dated to the period 710-760 is
low, however (7abs 4-5; 9), and the high percentage should not be taken to indicate other than
whetstones from Mostadmarka being traded to the Milaren valley before Birka came into be-
ing. These whetstones also appear to have been readily available in Birka from the start.

While the cluster around Birka of post-760/770 Mostadmarka whetstones may be a result
of them having been obtained in Birka by people living in the rural vicinity, the pre-760/770
cluster suggests that also prior to the establishment of the town, many eastbound sledges that
left Trondelag were headed for the Milaren valley (Fig. 6). Although numbers are low, these
patterns seem sufficiently clear to suggest that the establishment of Birka did not alter the pat-
tern of long-distance trade from Trondelag that had been established in the early-mid-8t cen-
tury or before.

The 9th—10th centuries: Atlantic- and Baltic-coast regions, Ribe, Birka, and Wolin

Over the period AD 790-900, phases F10-F14 in Posthustorvet, the percentage of whet-
stones in that corpus decreased gradually from 1.0% in the preceding phase F9 (760-90) to
0.3% in phase F14 (880-900)44. Apparently, whetstone consumption in the plot excavated at
Posthustorvet decreased quite significantly around the turn to the 9t century and stayed low
throughout.

41 QvisTGAARD / SINDBZEK 2023; SINDBEK 2023a. 43 MAIXNER 2021.
42 Baug et al. 2019, 64. 44 Deckers 2022, fig. 6,5.
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The decline in whetting appears to have been less severe in the neighbouring Posthuset.
When whetstones from that excavation are added to the Posthustorvet evidence, a total of 342
whetstones date from the period 790-900 (7zb. 9), which gives an annual average deposition
rate of 3.1 whetstones. When considering that the post-850 deposits in Posthuset had been
truncated, the average annual whetstone deposition rate 790—900 must have been somewhat
higher, perhaps around half of the 760—790 peak of seven whetstones deposited annually.

Of the 342 whetstones from the period 790-900, 196 (57 %) had been quarried in Mo-
stadmarka (7zb. 9), a somewhat higher proportion than in the 760-90 phase (44 %). Clearly,
Mostadmarka continued to be the main whetstone supplier to households, artisans, and crafts-
men in Ribe. However, although the share of Mostadmarka whetstones rose by about 1/3, the
average numbers deposited annually decreased, suggesting that trade in whetstones and other
commodities from the Atlantic coast of the Scandinavian Peninsula to Ribe maintained a high
level, albeit apparently somewhat lower than in the preceding phase.

Quarries in Mostadmarka appear to have continued to be the dominant supplier to Ribe,
Birka, Kaupang, and Hedeby, and to the three Atlantic-coast regions, through the 910t cen-
turies, and to 10™ century Wollin. The number of post-850 whetstones in the Baltic-coast re-
gions is too low to assess the trade from Trendelag, but they appear to have arrived via Birka,
where Mostadmarka quarries was the main supplier in the 10t century.

Discussion and conclusions
From autarkic to industrial commodity production?

The above results provide a quite unequivocal answer to the first set of questions posed in the
introduction. There does not seem to have been an initial autarkic phase in whetstone quar-
rying prior to the industrial commodity production; it was directed at intraregional, inter-
regional, and long-distance trade from the start. This result resonates with B. Rundberget’s
conclusion on the iron-blooming industry in eastern Hedmark#>. He did not find an autarkic
phase but identified the gradual expansion of commodity production since the 600s, boom-
ing from the late-10t century onwards. Conversely, Irmelin Martens found that in Telemark,
autarkic iron blooming since the late 6 century was transformed to large-scale commodity
production in the 10% century#®.

In the initial study of the soapstone-vessel industry, Arne Skjolsvold hypothesised that some
quarries saw occasional household production while others were industrial sites?’. From an-
alysing the distribution of vessels in Viking Age Hordaland and sourcing them to specific
quarries in the region, Gitte Hansen et al. confirmed A. Skjolsvold’s hypothesis and added
chronological detail“8. Both the numerous quarries that supplied their local area and the small
number of quarries from where vessels were traded over the whole region were in use in the
9th_10th centuries.

Neither Hansen et al. nor Skjolsvold had the data necessary to assess interregional or long-
distance trade in soapstone vessels. Baug produced such data, however, when sourcing soap-
stone items retrieved in Kaupang#®. While there were no quarries in the Vestfold region, where

45 RUNDBERGET 2017. 48 HaNSEN et al. 2017, 287; 290.
46 MARTENS 1988. 49 Bauc 2011.
47 Skj@LsvoLD 1961.
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Kaupang is located, quarries abound in @stfold, Romerike, and Agder (all Norway), 100 km
and more as the crow flies from Kaupang (Fig. 2)5°. Baug’s ICP-MS sourcing of vessel shards
demonstrates that the vast majority, possibly all, vessel shards retrieved in Kaupang came from
one and the same quarry, probably in one of the three mentioned regions. Other types of soap-
stone items, however — sinkers, loomweights, moulds, tuyéres, and spindle whorls — appear to
have come from a variety of quarries.

In Kaupang, soapstone vessels were not found in the earliest deposits but occurred from the
810s onwards>!, while they appeared in Ribe only after 86052. This half-century gap between
the start of vessel-trade to Kaupang and Ribe, respectively, does not seem to be a result of lack
of contact, which was frequent in that period, but is more likely to reflect customer preferences
or developments within the soapstone-vessel industry3.

In conclusion, in the Scandinavian Peninsula, a development from autarkic to industrial
production does not appear to have been common in the three lines of production discussed
here. I. Martens, a pioneer in iron-blooming research, has identified that development, and
some scholars have since concluded likewise>. However, compared to Rundberget’s enormous
body of data, Martens and others obtained their results from a very small number of sites and
datings. Therefore, Rundberget’s conclusion that iron production was industrial from the start
- proto-industrial, in his terminology — seems the more robust.

Most clearly in the soapstone-vessel industry, autarkic and industrial production have been
practiced in parallel on separate sites. The split between industrial and autarkic quarries was
likely a result of the organisers of the former having the exclusive rights to their quarry. The
single huge quarry in Mostadmarka and several small ones in the same geological formation
may well fit such a pattern.

Industries and trade routes

To address the initial questions concerning the Viking Age economy, both the scope of evi-
dence and the timeframe need to be extended. Two issues are singled out for discussion here,
on the one side the character of rural production and the distances over which products were
traded, and on the other the role of towns.

Archaeological, literary, and documentary evidence suggest that since the 3 century AD,
goods from Scandinavia’s two northernmost Atlantic regions settled by Germanic-speaking
people, Trondelag and Hélogaland, were brought to southern markets on the sheltered sailing
route along the west-Scandinavian coast, the Norvegr>>. The coastland, taiga, and tundra of
these regions and further north and east, were the sources of a multitude of luxuries and ne-
cessities, like furs, down, tusk, hides, antler, rope, and oil from game like whale, seal, walrus,
reindeer, bear, wolverine, marten, and otter. Many of these goods were likely produced by Sdmi
hunters who traded them to Norsemen for luxuries and necessities, like glass beads and iron
items. Since the 2"d century, Norsemen in Trendelag had undertaken iron blooming on an
industrial scale. Production output reached a maximum of some 80 tonnes annually in the late
3t century and dropping gradually thereafter until it ended in the 6% century. Much of this

50 Baug 2011, 331 ﬁg. 12,20. 53 Skre 2011b.

51 Baueg 2011, 333-334. 54 E. g., Narmo 1997.

52 Corrected from “after c. 800” in FEVEILE/ JENsEN 55 SkrE 2018; @st™mo 2020; SKRE 2025, 354-382.
2000, 20, by SiNpBEK/ BARFOD 2023, 91.
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iron was likely added into the assorted cargoes of Arctic luxuries and commodities headed for
long-distance purchasers, some of them along the Norvegr and to the Skagerrak coastlands and
beyond, others on the southern North Sea coasts>°.

While much of this produce is likely to have been traded to buyers overseas, some car-
goes were, since the 4t century, sledged across the mountain ridge to Medelpad on the Baltic
coast”’. When southern North Sea markets dwindled in the 6 century’8, trade along that
overland route appears to have increased. In recent papers, Andreas Hennius et al. conclude
that in the period AD 550-1050, some of the gaming pieces included in grave furnishings in
Baltic-coast regions and islands were made of bone from the North Atlantic right whale, Eubal-
aena glacialis>®. This whale was hunted on the northern Atlantic coast of the Scandinavian Pen-
insula, likely by the Sdmi, who also extracted oil from the whales’ blubber and surely produced
other commodities from whales, too. In the decades around 550, these gaming pieces occurred
in elite graves in the Milaren valley, and from the late 6t century and continuing into the early
11th century, they were included in more average grave furnishings from Jimtland in the north
to Smaland in the south as well as in the Baltic islands Gotland and Aland.

For sure, gaming pieces is merely one of the commodities that were traded on the east—west
route between the Atlantic and Baltic coasts, they just happen to be the one that has been
preserved and can be provenanced. Trendelag iron does not appear to have been added to
these cargoes — iron-billet types retrieved there suggest that Baltic-coast regions bloomed their
own®. But the evidence presented here demonstrate that when whetstone quarrying started in
the early 8 century, that commodity was included in the sledge loads.

The same pattern pertains to the southbound sea route. The start of the eastbound whet-
stone trade coincided with them being added to freightages from Halogaland and Trendelag
along the Norvegr and into the North Sea, as evidenced by finds of Mostadmarka whetstones
in 705-730 Ribe deposits — Northern reindeer-antler combs were included too%!. As noted,
Northern commodities had been transported to the southern North Sea coasts from the 3% to
the mid-6th centuries, but trade declined thereafter®2. Of the northbound goods that came in
exchange through the 7t century, glass vessels, weaponry, and glass beads have been preserved
in the archaeological record®.

The first conclusion, then, is that the distribution of Mostadmarka whetstones to Baltic-
coast regions and to Ribe as soon as quarrying started in the early decades of the 8t century was
a result of them being added to long-distance cargoes that at that time had been transported
along these routes for centuries. When Birka was established, that destination was added to al-
ready well-established routes to the Milaren valley. Trade along the Skagerrak coast to Kaupang
and further on through Kattegat to Hedeby cannot be evidenced before the two towns were
established around 800, but it may have come about as an extension to the well-established
southbound route.

Therefore, the second conclusion: The emergence of towns does not appear to have led to
new trade routes being taken up or of commodity production becoming industrial — both
phenomena were there already. Rather, towns obtained commodities from well-established
production lines by tapping into trade routes that were already ongoing. Likely, the emergence

56 Skre 2025, 329-353. 61 QvisTGAARD / SINDBZK 2023, 313-315.

57 SLoMaNN 1950. 62 SKRE 2025, 309-316; 540-542.

58 Wickuam 1998; Nisman 2000. 63 VINSRYGG 1979; NAsMAN 1998; N@RGARD JoR-
59 Henn1us et al. 2018; 2023. GENSEN 1999.
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of urban markets led to increases in volumes produced and traded, at least in Ribe’s heyday
760-790. Also, the emergence of towns may have inspired the taking up of new lines of com-
modity production, for instance, of soapstone vessels shortly after 800. But the very phenom-
enon, industrial commodity production, was practiced in a fully rural Scandinavia for some
six centuries, from the 274 and until Ribe was established in the early 8t century, and indeed
thereafter.

Industries, towns, and the Viking Age economy

Perhaps surprisingly, the two seemingly opposed views sketched in the introduction — R. Hodg-
es’ and Hedeager’s on the one side and Ch. Wickham’s on the other - have a definite overlap.
It concerns towns - they call them emporia - where Wickham built Hodges' understanding of
them into the very foundation of his understanding of the early medieval economy.

Initially, Hodges argued that towns were established by kings to gain control over long-
distance luxury trade and thus secure their role as givers of the most prestigious gifts®4. In the
second edition of the book, he added that they were pivotal in the transformation of a gift
economy to a commodity economy®. The first of these views was taken up by Wickham, they
were primarily hubs in “the international luxury trade”, he posited®, “funnels for the channel-
ling of relatively rare prestige goods to a restricted group of people around the kings”¢7. This
trade was not a very significant part of the economy, however; he regarded it as “socio-politi-
cally significant, rather than important enough to characterise or affect an economic system”8.
The production of agricultural and artisanal goods, e. g., of pottery, which were traded in local
and regional commercial networks, was more important in the economic system as a whole,
Wickham asserted.

Wickham has explored that system in a series of subsequent publications®®, maintaining
throughout that it was feudal in nature, “based on the exploitative relations of production
between peasants, that is to say subsistence cultivators, and lords”7?. What trade there was,
be it long-distance urban or regional and interregional rural trade, did not have systemic
repercussions.

These various perspectives on the early medieval economy are somewhat hard to square with
the Scandinavian evidence on industrial commodity production and trade in the 22d-10th cen-
turies presented here, which allows the following three points to be made.

Firstly, there is no indication that solely prestige goods were traded long distances, nor that
long-distance trade was solely urban. In the 2nd-7th centuries, iron bloomed in Trendelag was
likely traded to regions along the Scandinavian Peninsula’s Atlantic coast, distances of up to
750km. Iron produced in Jimtland was traded south to the Milaren regions, and most of that
bloomed in Smiland was carried to Oland and Ostergétland, distances of up to 550 km”!.
Turning to the route across the Scandinavian Peninsula from Trendelag, the only items known
to have been carried there in the 4t-mid-6t centuries were copper-alloy vessels produced in
Gaul (Westland cauldrons) to Medelpad”2. The mid-6t century adding of whalebone gaming
pieces to these freightages appears to correspond with a rerouting of that trade to the Milaren

64 Hopges 1982. 69 Wicknaam 2005; 2008; 2015; 2021; 2023.
65> Hobges 1989b. 70 Wickaam 2021, 9.

66 WickHAaM 1998, 283. 71 SKRE 2025, 342-345.

67 WickHam 2000, 352. 72 SLoMANN 1950; Hauken 2005, 62.

68 Wicknaam 1998, 283; also in 2000, 351-352.
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valley. From the early 8t century onwards, Mostadmarka whetstones were included in these
long-distance freightages, both overland to the Milaren valley and southwards across the North
Sea and Skagerrak.

Secondly, there is no indication that the Scandinavian towns of the 8th-10th centuries saw
litcle but trade in prestige-goods brought there by visiting merchants and glass beads, brooches,
etc. produced by artisans on site. Low-cost utensils from rural production, like whetstones,
were traded there, too, and some of these products arrived through long-distance trade.

The third point is that rural production modes and distribution patterns appear not to have
changed much through the period discussed here. The stability in these lines of production is
evidenced in blooming technologies and plant layouts; they differed between regions but were
consistent within each region for hundreds of years. Shapes of whalebone gaming pieces hardly
changed over their five centuries of production, and they continued to reach Baltic-coast re-
gions throughout that period. Thus, stability, continuity, and consistency pertain to industrial
production of necessities like iron, low-cost utensils like whetstones, production of lower-end
luxuries like gaming pieces, as well as to the trading of such produce within and between rural
regions separated by up to 2000 km. These robustly organised undertakings do not appear to
have been influenced much by the establishment of towns.

While the first two points are quite firmly based in the evidence presented here, the third
cannot really be made beyond the utterly few products that have survived well in the archaeolo-
gical record and may be provenanced. And even for those, reliable estimates of traded volumes
cannot be produced - except for certain regions’ iron production (p. 119). Those data suggest
that there were considerable fluctuations in produced and traded volumes through each com-
modity’s production periods. Even more significantly: only brief glimpses can be caught of the
vast majority of traded goods (examples pp. 118; 135); they may be mentioned briefly in writ-
ten evidence, now and then fortunate preservation conditions allow materials like textiles and
furs to be preserved, and rare traces of production sites are occasionally identified by chance.
In addition to variations in produced and traded volumes, production modes and distribution
patterns of these goods may have followed trajectories that deviate from those evidenced here.

Still, it seems fair to conclude that as far as may be ascertained from the production and trade
of commodities discussed here, and indeed from the continued practising in the 31-10t cen-
turies of the industrial commodity-production mode, no profound changes occurred in Scan-
dinavia’s socioeconomic formation in this period.

However, the lens of industrial commodity production offers a quite limited view of the
socioeconomic formation; pivotal components remain out of sight - societal hierarchies and
patterns of landholding, for instance. Still, this view appears to identify weaknesses in both of
the perspectives on the early medieval economy sketched at the start of this paper and discussed
further above. It accords well, however, with perspectives suggested by John Moreland in two
penetrating contributions’3. The many changes in the 8t century, he stated, “forces us to
abandon the idea that the emporia were the foci of economic development”74. Regarding forms
of exchange, he noted that there is”>: “...no such thing as gift economies and commodity
economies [...]. Within all historical economies there were a range of exchange mechanisms.
The task of the archaeologist and historian is to discover what these were and to reconstruct
the particular way in which they articulated”.

73 MoReLAND 2000a; 2000b. 75 MORELAND 2000a, 32.
74 MoRrEeLAND 2000b, 102, his italics.
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The widespread tendency among scholars to let exchange mechanisms define the economy
has, J. Moreland continued, “grossly neglected consideration of the realm of production””¢. On
the question of socioeconomic systems, feudal or other, Moreland stated that “we destroy the
distinctiveness of economic processes in the eighth century by the imposition of evolutionary
and developmental models™””.

Indeed, the evidence on industrial commodity production and multi-range trade presented
here calls for a fuller reconsideration of the Viking Age economy along the lines suggested by
Moreland some 25 years ago.
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Abstract: Viking Age economics: implications of industrial commodity production

This paper argues that from the start in the early AD 700s, the quarrying of whetstones in
Mostadmarka, Trondelag, present-day Norway, was industrial, and distribution was regional,
interregional, and long-distance. By collating evidence on whetstones and other non-luxury
products, industrial production and multi-range distribution may be identified since the early
15t millennium AD. These findings question widespread notions of a transition from autarkic
to industrial production and of the prevalence of prestige goods in long-distance trade. Instead,
certain lines of rural production of non-luxury raw materials and utensils appear to have been
industrial from the start, and since the AD 200s, such products were included in short- and
long-distance freightages. This evidence challenges established theories of early medieval eco-
nomic systems and the economic significance of urbanisation, calling for nuanced approaches
that seek to identify coexisting disparate modes of production and exchange.

Zusammenfassung: Wirtschaft in der Wikingerzeit: Auswirkungen der industriel-
len Warenproduktion

In diesem Artikel wird dafiir argumentiert, dass der Abbau von Wetzsteinen in Mostadmarka,
Trendelag, im heutigen Norwegen, von seinem Beginn im frithen 8. Jahrhundert n. Chr. an
einen industriellen Charakter hatte, und dass der Vertrieb regional, interregional und tiber gro-
e Entfernungen hinweg erfolgte. Durch die Zusammenstellung von Belegen zu Wetzsteinen
und anderen Nicht-Luxusgiitern lassen sich industrielle Produktion und ein weitreichender
Vertrieb seit Beginn des ersten Jahrtausends n. Chr. nachweisen. Diese Erkenntnisse stellen die
weit verbreitete Vorstellung eines Ubergangs von autarker zu industrieller Produktion und der
Vorherrschaft von Prestigegiitern im Fernhandel in Frage. Stattdessen scheinen bestimmte Be-
reiche der lindlichen Produktion von Alltagsgiitern und Rohstoffen von Anfang an industrielle
Ziige gehabt zu haben, und seit dem 3. Jahrhundert n. Chr. wurden solche Produkte tiber kurze
und weite Strecken transportiert und gehandelt. Diese Erkenntnisse stellen etablierte Theorien
tiber frithmittelalterliche Wirtschaftssysteme und die wirtschaftliche Bedeutung der Urbani-
sierung in Frage und erfordern differenzierte Ansitze, welche darauf abzielen, koexistierende
unterschiedliche Produktions- und Austauschformen zu identifizieren.

Résumé : Léconomie a I'époque viking : effets de la production industrielle
de marchandises

Dans cet article il est argumenté que I'extraction de pierres a aiguiser 8 Mostadmarka, dans
Iactuelle province norvégienne de Trondelag, était de caractere industriel des ses origines au
début du VIIIe siecle apres J.-C., et que la distribution était régionale, interrégionale et 2 longue
distance. En rassemblant les données sur les pierres a aiguiser et d’autres produits de caractere
non luxueux, on arrive a identifier la nature industrielle de leur production ainsi que 'ampleur
de leur distribution & partir du début du premier millénaire de notre ere. Ce constat remet en
question la notion répandue d’une phase de transition entre une production autosuffisante et
celle a une échelle industrielle, mais aussi 'idée de la prédominance de biens de prestige dans
le commerce 4 longue distance. A Iinverse, certains secteurs de la production rurale de biens
courants et de matieres premiceres semblent avoir été de caractere industriel deés le début. A
partir du III¢ siecle apres J.-C., ces produits semblent avoir été échangés et sur de courtes et
de longues distances. Ces indications viennent a défier les conceptions établies concernant les
systémes économiques du début du Moyen Age et l'importance économique de 'urbanisation
a cette époque. Elles exigent des approches plus nuancées visant & identifier la coexistence de
différentes formes de production et d’échange.

Traduction : Paul Larsen



Viking Age economics 145

Irene Baug

University of Bergen

Department of Archacology, History, Cultural
Studies and Religion

P. O. Box 7805

NO-5020 Bergen

Irene.Baug@uib.no
hteps://orcid.org/0009-0008-9449-9282

Dagfinn Skre

Museum of Cultural History

University of Oslo

P. O. Box 6762 St. Olavs plass
NO-0130 Oslo
dagfinn.skre@khm.uio.no
https://orcid.org/0000-0003-4869-0189

Torkil Rehr

Geological Survey of Norway
P. O. Box 6315 Torgarden
NO-7491 Trondheim
torkil.rohr@ngu.no

References of figures:

Addresses of the authors:

Tom Heldal

Geological Survey of Norway

P. O. Box 6315 Torgarden

NO-7491 Trondheim
tom.heldal@ngu.no
https://orcid.org/0000-0003-3613-568X

Birgit Maixner

Norwegian University of Science and
Technology

Department of Archaeology and Cultural
History

NTNU Vitenskapsmuseet

NO-7491 Trondheim
birgit.maixner@ntnu.no
hetps://orcid.org/0000-0001-6809-4494

John Ljungkvist

Uppsala University

Department of Archaeology, Ancient History
and Conservation

P. O. Box 626

SE-75126 Uppsala
john.ljungkvist@arkeologi.uu.se
https://orcid.org/0000-0003-3318-4574

Fig. I: Birgit Maixner. — Fig. 2: Ingvild T. Beckman, MCH, based on © EuroGeographics 2025 hreps://
eurogeographics.org/ (last access: 18.9.2025), and CORINE Land Cover 2018 (grid 100 m), https://doi.
0rg/10.2909/960998¢1-1870-4¢82-8051-6485205¢ebbac. — Fig. 3: Irene Baug. — Fig. 4: Torkil Serlie Rohr,
edited by Ingvild T. Beckman, MCH. — Figs 5-6: Ingvild T. Backman, MCH, based on © EuroGeogra-
phics 2025, https://eurogeographics.org/ (last access: 18.9.2025). — Tab. 1—9: authors. — Graphics: Lara Hies

(RGK).

GERMANIA 102, 2024


mailto:Irene.Baug@uib.no
https://orcid.org/0009-0008-9449-9282
mailto:dagfinn.skre@khm.uio.no
https://orcid.org/0000-0003-4869-0189
mailto:torkil.rohr@ngu.no
mailto:tom.heldal@ngu.no
mailto:birgit.maixner@ntnu.no
https://orcid.org/0000-0001-6809-4494
mailto:john.ljungkvist@arkeologi.uu.se
https://eurogeographics.org/
https://eurogeographics.org/
https://doi.org/10.2909/960998c1-1870-4e82-8051-6485205ebbac
https://doi.org/10.2909/960998c1-1870-4e82-8051-6485205ebbac
https://eurogeographics.org/



