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Tarja Knuutinen, Liisa Kunnas-Pusa, Kati Salo & Tuija Kirkinen

A PRE ROMAN BURIAL SITE IN PUIJONSARVENNENA, KUOPIO, EASTERN
FINLAND: PRELIMINARY RESULTS AND INTERPRETATIONS

Abstract

In 2019, a metal detector hobbyist found an iron spearhead, a knife, and some burnt bones from an ambiguous
stone structure situated on the scenic cape of Puijonsarvennend in Kuopio. Archaeological excavation and sub
VHTXHQW DQDO\WHV Rl WKH AQG PDWHULDO FRQAUPHG WKDW WKH VL
ERQ GDWHG WR 2 FDO%& LQ WKH 3UH 5RPDQ ,URQ $JH 7KH AQG P
DUWHIDFWY DQG D VPDOO DPRXQW RI DVEHVWRY WHPSHUHG FHUDPLF
GHFHDVHG SHUVRQ HQJDJHG LQ KXQWLQJ DQG SRVVLEO\ IXU WUDGLC
VLPLODU EXULDO VLWHV NQRZQ IURP LQWHULRU DQG QRUWKHUQ )LQC
Currently, Puijonsarvennena is the only Iron Age burial site to have been excavated in the North Savo province.

.H\ZRUGV FUHPDWLRQ EXULDO (DUO\ OHWDO 3HULRG ,URQ $JH 3UH 5

7DUMD .QXXWLQHQ $UFKDHRORJ\ 8QLYHUVLW\ RI +HOVLQNL 32
WDUMD NQXXWLQHQ#KHOVLQNL A

/LLVD .XQQDV 3XVD FRUUHVSRQGLQJ DXWKRU $UFKDHRORJ\ 8QLYHU
SXVD#KHOVLQNL A

.DWL 6DOR $UFKDHRORJ\ 8QLYHUVLW\ RI +HOVLQNL 32 %R][ 8 C

7XLMD .LUNLQHQ $UFKDHRORJ\ 8QLYHUVLW\ RI +HOVLQNL 32 %R]
KHOVLQNL A

S5HFHLYHG $SULO S5HYLVHG -XQH $FFHSWHG 6HSWHPEH!

LQXXWLQHQ 7 .XQQDV 3XvD / 6DOR . .LUNLQHQ 7 $ 3UH 5RPD
(DVWHUQ )LQODQG 3UHOLPL Q DRenmoscanxdaereh@eQlegic@Ws-23.SUHWDWLRQV

INTRODUCTION

Puijonsarvennena is a cape protruding into thementioned in the lyrics of the well-known song

Lake Kallavesi in the outskirts of the city of “Kallavesj”. Well-trodden trails in addition to

Kuopio, situated in the province of North Savoin PHWDO GHWHFWLQJ ¢QGV IURP Wi
Eastern Finland (Fig. 1). The Puijonsarvennenécamping and picnic activities have been carried

cape is the northernmost point of Puijo, a recrea out regularly at the cape. Although the point of

tional area and nature park visited for centuriesthe Puijonsarvennena cape has been spared from

by travellers, artists, and local people due to itsconstruction work, summer cottages and vil

beautiful scenery and nature. The cape is alsdas have been built on the surrounding shores



since the early 20th century. An engraving on

a smooth waterfront rock surface resembling

a coat of arms with the inscription “Sylvester

1904” acts as a memento of life at the villa elos

est to the cape.
Despite prevalent human activity at the cape

for at least the last couple of centuries, a previ

ously unknown prehistoric cairn existed there

relatively undisturbed (Fig. 3). In the spring of

2019, a local metal detector hobbyist found an

iron spearhead, a knife, and some fragments of

burnt bone from a ground-level stone structure

situated under the turf. He informed the Finnish

Heritage Agency and Kuopio Museum. The site

was considered a possible Iron Age burial after

D SLHFH RI KXPDQ VNXOO ZDV LGHQWL{;HG DPRQJ WKH

bones by osteologist Kati Salo. During nego

tiations with the National Heritage Agency and

Kuopio Museum, it was decided that further re

search on the site would be incorporated into the

present authors’ research project (Knuutinen &

Kunnas-Puséorthcoming see also Kunnas-Pusa

& Knuutinen 2020). The excavation of the cairn

was conducted in 2020, with further analyses of

WKH ¢QG PDWHULDO FRPSOHWHG GXULQJ +
The main aims of the excavation were to deter

mine whether the structure was indeed an Iron Age

grave, and whether any other prehistoric human

activity could be detected at Puijonsarvennend.rigyre 1. Location of Kuopio and other mu

7KH H[FDYDWLRQ DQG IXUWKHh|dhaftiésDridntohtd i iR&weX Ri: Tarja

an isolated phenomenon at the cape. According=injand 2022.)

to radiocarbon-dating results from a fragment

of bone, the burial was dated to the Pre-Roman

,ZURQ $JH t FDO%& 7KH H® &It® wasuev@r &rélheologically examined

as a transition period of cultural change can be /HKWRVDOR +LODQGHU

REVHUYHG LQ WKH ¢QG PDWHReyiE®). ERQH DUWHIDFWY DQG

asbestos-tempered ceramics represent old and As early as 1874, several artefacts, including

enduring material traditions of interior Finland, a bracelet and a round brooch made of bronze,

while iron objects are new technology. were found under a cairn near the Haminalahti
%HVLGHV 3XLMRQVDUY H-Q Q mhansionNrK kLidgib. DhlyHth® BromzéVattefacts

HU FRQ¢{UPHG ,URQ $JH E XU liddia theM @y @ mlse&um cdll&ckons, while

province of North Savo, though there has been adther artefacts were lost. There are no mentions

certain amount of speculation that some artefactsRI DQ\ RVWHRORJLFDO PDWHU

might originate from burial contexts. For exam + $UWHIDFW 5HJLVWHU .0

ple, an iron knife and a barbed spearhead were DWHU WKH ORFDWLRQ RI WKF

found in 1940 in Autiorinne, Joroinen (see Fig. 2 be located, and the nearby structures turned out

for the places mentioned in the text). However,to be remains of a pre-modern stove or hearth

the artefacts were found while digging a well at (Meinander 1938). According to Pirkko-Liisa

D GHSWK Rl # PHWUHV DQG/WKWRWIIDR QCOBRWHRQ RI +

a burial were stones laid in a deliberate patternpossibly from a bead, appears to be attached on



Figure 2 . Location of Puijonsarvennena site (black triangle) and other Early Metal Age burial
and settlement sites nearby (red triangles). Numbered sites mentioned in the text: 1. Saunalahti, 2.
Honkasaari, 3. Kuusikkolahdenniemi, 4 . Luukonsaari. (Map: Tarja Knuutinen. Base map: National
Land Survey of Finland 2022.)

one of the objects, possibly indicating that they DQDO\VHV RI WKH QG PDWHULDO

originated from a Viking Age cremation buria. WKH IROORZLQJ TXHVWLRQV KDV
Since these previous examples of possibledoes this site contribute to the current picture of

Iron Age burials had evaded archaeologicalthe Pre-Roman Period of interior Finland when

examination, the Puijonsarvennend site and itscompared to some other excavated Iron Age bur

HIFDYDWLRQ RUHUHG QHZ L Qisld.df iniardr &nQ Worthewd Kiklar®iD Wit do@s

North Savo. This article presents the prelimi WKH EXULDO DQG LWV (QG PDWHU

nary results of the excavation and subsequentron Age North Savo?



Figure 2. Panoramic view of the site before excavation. (Photo: Tarja Knuutinen.)

PRE ROMAN IRON AGE IN NORTH SAVO the interior and northern Finland continued their
OLIHVW\OH XQFKDQJHG 7DOOJI
The Pre-Roman Period of the Finnish Iron Age ([SOLFLWO\ KH VWDWHYV 36XU
UHIHUV WR WKH ¢UVW FHQWRedddHves Rott oiVayHintdoeRtQn BidighdL The
F % & (* IROORZHG E\ W Kfhllopihy @rheDp@ried / makksl a crucial new
5RPDQ 3HULRG + &( DQGSKDRXVH & KH EHJLQQLQJ RI VHG
respectively). The term was used early on inPXQLWLHY WKH JUDGXDO IDGL
Alfred Hackman’s study of the Early Iron Age stage, and the eventual colonization of the whole
in 1905, where periodization is based on Oscadand? 7DOOJUHQ
ORQWHOLXVIV HDUOLHU ZRUN ThiDiRt&rpréafion of the Pre-Roman Period
Since the archaeological research conducted iras an uninteresting intermittent phase in which
early 20th-century Finland was mostly aimed at “nothing was happening” in an almost deserted
¢QGLQJ RXW WKH RULJLQV Rland Was Qdrtly HasedQW thiz\small Subnbes of
of constructing national identity, the arrival of DUFKDHRORJLFDO ¢(QGV NQRZC
Finns to Finland and their colonization of the also partly arose out of the need to archaeelogi
land was considered the most important eventFD OO\ SLQSRLQW WKH DUULYDC
of the Iron Age (Salminen 2003; 2006; Fewster began to change this picture, but even more im
2006; Immonen & Taavitsainen 2011; Marila portant was the overall change of focus away
2018). Assumingly, the ancestors of Finns ar from ethnonationalistic interpretations of the
rived during the Roman Period, which left the past during the period between the 1960s and
Pre-Roman Period as a less interesting prologue V 2IWHQ FRQVLGHUHG D VH
to the ethnically Finnish prehistory (Hackman Meinander’s (1969) essay on the Pre-Roman
* Period provided evidence to assert the so-called
The cultural change and the importance of continuation theory about prehistoric settlement,
the Roman Iron Age as a turning point in the which argued that the area of Finland had been
Finnish past was even more emphasized in A.continuously inhabited since the retreat of the
M. Tallgren’s overview of Finnish prehistory glaciers. Nowadays even more Pre-Roman than
in 1931. He described the Pre-Roman Iron Age % URQ]H $JH VLWHYVY DUH NQRZQ
as an intermission between the earlier, alreadyThe situation of Northern and Eastern Finland
SHULVKHG %URQ]JH $JH FXOWMXWRENQBXWRH GHLYUHQWOQRM IRU
Finns arriving to coastal areas of Finland in200 UHVXOWYVY RI SROOHQ DQDO\VHV
&( (YHQ WKRXJK 7DOOJUHQ fklltareGnReridt RiQdavid. Gherdd aw, Kibvever,
area of Pre-Roman Period Finland to be totaly 3SUH 5RPDQ ¢QGYV DQG VLWHV W
devoid of population, he assumed there was aconnections between the interior and coastal re
PDMRU GLVFRQQHFWLRQ LQ RBXRXUDMQWYBHGLWHRQRD®QO\
the “nomadic hunters and reindeer herders” of /DYHQWR D



In archaeological tradition, North Savo dur categorized according to the concept of two Iron
ing the Iron Age has often been described as$JH )LQODQGV WKH LQGLJHQRXV
virtually a wilderness, without permanent settle terior Finland exhibiting a cultural continuation
ment, and frequented only by itinerant huntersfrom the Stone Age versus the “new” population
DQG PHUFKDQWYVY H J 5L Q Qdf agriculturat, more erganized people connected
.LYLNRVNL 3R KMD N D Oviitth. fRe ancéstors of ¥hid Ethnic Finns. This ap
also Jaaskeléainen 2020). Although this descrip proach is still prevalent in Lehtosalo-Hilander’s
tion has often been used for the Late Iron Age, * VSHFXODWLRQV D
there are some issues related to the Early Irorhunters and traders from coastal Finland arriv
Age. In interior Finland, the boundary between ing to the wilderness of Savo and establishing
WKH %URQ]JH $JH DQG WKH HDUposts, URQ $JH LV VRPH
what blurred, and the two are often merged un  &ULWLTXHY DLPHG DW WKHVH LC
der the term Early Metal Period, ending in the Iron Age occupied early on by ethnic and-cul
fourth century AD (Raninen & Wessman 2015; tural spheres have pointed out that some features
Lavento 2015a). related to interactions between social groups,
Only a few iron artefacts dated to the Pre- and the internal diversity of cultural spheres,
Roman Period are known from interior Finland, KDYH EHHQ RPLWWHG %XULDOV D
even though it seems that the practice of-iron resent many things about the identity of the de
working was adapted in Northern and Easternceased or the community, besides belonging to a
J)LQODQG UHODWLYHO\ HD U O tertaib culturat groupd&g., Pikirhan 1992; 2004;
again, the oldest iron artefacts in Finland have 5DQLQHQ VHH DOVR ,NIKHLPR
been found in Savukoski, Lapland, namely
two dagger-like swords originating from the THE EXCAVATION IN 2020 AND
&DXFDVXV UHJLRQ DQG GDWJIBSERVRIIONSON THRITRUCTURES
/IDYHQWR D + E VHH
also Hakamaki & Kuusela 2013 about Iron Age The excavation of the Puijonsarvennena site was
VWUD\ ¢QGV IURP QRUWKHUQFDWLQQBGERXWRMWORN WKH-+ 0D\
,URQ $JH VWUD\ ¢(QGV IURP I1datedya stibey Bf the Sitd adDsVieindy carried
to the Late Iron Age (Lehtosalo-Hilander 1988; out in September 2019 (see the excavation report
+ -IIVNHOILQHQ $ S S H @q&ihJutine$ KUbrhQRMsa 2022 for a detailed
Relics Register). GHVFULSWLRQ RTw¥iKdial gétedt@@ZR U N
As noted by Ville Hakamaki (2018), earlier KREE\LVWV RQH EHLQJ WKH ¢(QGH
research on the Iron Age of interior Finland VLVWHG LQ WKH ¢HOGZRUN ,Q DG
has emphasized the traces of agriculture-basegeople and history enthusiasts visited the site dur
“peasant” communities associated with the Ironing the excavation, and it also drew some media
Age culture of the southern and western coastahttention (e.g., Hiltunen 2020; Nykénen 2020).
regions of Finland, leading to the hunter-gatherer Apparently, the Puijonsarvennend cape has
cultures of the inland regions being overlooked. been within the scope of some previous archaeo
Even though Hakaméki's observations relatelogical surveys (e.g., Pohjakallio 1974a; Jussila
to the Late Iron Age of Northern Ostrobothnia 2002), but the cairn had remained undiscovered.
and Kainuu (neighbouring provinces of North The cape of Puijonsarvennena belonged to the
Savo), there are many similarities in the inter grounds of Julkula vicarage until the 1930s, then
pretations of the Early Iron Age as well. Views to the city of Kuopio, and nowadays to a private
such as Hakamaéki’'s are entangled with notionslandowner. There are some wooden villas on
of colonialism and “Finnish” or “Scandinavian” the western and southern sides of the cape. One
peasant culture expanding into the “wilderness” large villa was situated close to the point, but it
Rl QRPDG KXQWHU JDWKHUHDINV GBINIWMRIRIHG LQ D ¢UH DQG G
+ 6DLSLR -IIVNHOILWKKE (¢ UVWIKBHFDGH RI WKH VW FF
also Kirkinen 2012). point still goes through the yard of the demol
This interpretative model is often visible ished house, and some of its structural remains
when prehistoric archaeological records areare visible on the southern side of the cape (for



example, parts of the foundations and a concretéottom of the depression, the size of the stones
cellar vault). grew smaller, and the amount of soil increased.
%DVHG RQ WKH REVHUYDW AR Yotlm 6f the GepiddsiQnl thevsdiHbecame
preliminary survey, as well as the results of aincreasingly wet and sooty, possibly due to the
metal-detecting survey made at the same timegnrichment caused by the water running along
several areas holding potential archaeologicalthe bottom. No bones or artefacts were found in
interest were mapped out (Fig. 4). In addition the stone setting or the soil in the depression.
to excavating the cairn, some test pits were dug The actual burial, approximately 0.6 x 0.8
on places where metal signals were detected then in size, was situated at the eastern end of the
PRVW +RZHYHU QR RWKHU ,ukol@ stahe set@hG, bnZhé bighdztEpoint of the
tained, and the test pits only revealed the remain®edrock sloping gently towards the north and
of fairly recent activity. The other stone structure west. Surprisingly, the burial context was not
detected nearby the burial cairn turned out to becovered with stones; the black and sooty soll
the foundation of a modern outdoor cooking fa with a large number of small fragments of burnt
cility or some other light structure. In addition, a bone lay directly under the topsoil. Only the
large number of modern nails was found. western and southern edges of the burial context
The excavation of the cairn was carried out ZHUH FRQ¢{QHG E\ VRPHZKDW O
as a combination of stratigraphic excavationandLQJ D SRVVLEOH VWUXFWXUH
UHPRYLQJ OD\HUV RI FP & OtHdbtheMurigl Lcomiplis@dloX cramaedErDrian re
stratigraphic contexts and features, like the bur mains and artefacts, had been laid on top of bare
ial, were excavated as a single context unit, butbedrock. The stone setting consisting of soil and
the layers of soil surrounding the burial and therocks was not constructed on top of the burial
test pits were dug out in layers of 5 or 10 cm. All as a traditional cairn but was instead gathered
the removed soil, when possible, was sieved. AIWR (00 WKH GHSUHVVLRQ LQ
of the soil from the context of the burial was-col north-west from the burial (Fig. 5). It seems that
lected to be sieved later in the laboratory, whenthis setting and the actual burial context could
the wet soil was dried. Without this method, it be connected to each other, although no archae
would never have been possible to retrieve suActhRORJLFDO (QGV UHODWHG WR
large number of burnt bone, and probably thefrom the stone setting.
smallest fragments of bone artefacts would not Some spare rocks also lay on the north-east
have been found at all. side of the burial, but they had no straight-con
The excavation area (measuring 3.5 x 4 m)textual connection to the burial, as the soil in
ZDV HVWDEOLVKHG DURXQG WudiHg frayGer@sRof ke LdiRl @at cRrtindveKim
spearhead and the knife fragment, discovered in WKLYV GLUHFWLRQ %DVHG RQ
2019. It encompassed the small, almost ground-t is possible that the burial was also originally
level stone structure, which was almost invis covered by a stone setting or cairn, but became
ible on the surface before the removal of thelevelled out at some point. During the excava
turf and topsoil. After the removal of the topsoll, tion, it was speculated whether the stones from
the structure was revealed as an oblong-shapethe cairn could have been used to construct the
cairn or stone setting built on the bedrock-sur nearby modern rectangular stone structure used
face. The north-west end of the stone settingDV D ¢ UHSODFH RU FRRNL-QJ ID
continued beyond the excavation area and residering the fact that the burial was only found
mained unexcavated. in 2019, it seems unlikely that there would have
7KH VWRQH VHWWLQJ ZDV \bBeX ¥ HistihGuishei€drithVitkhe sité.Wh ad
oriented and consisted of rocks and soil. In somedition, the existence of a clearly visible cairn
parts, the soil was very sooty. As the excavationwould be unlikely given the nature of the burial
proceeded, two concentrations of rocks wereob SUDFWLFHYV RI WKH (DUO\-OHWD
served at the setting, revealing an area betweeterior Finland (see below).
them containing less and smaller stones. The Insome Early Iron Age burial sites there have
southern edge of the setting followed the rim of been clear indications that cremations were also
a shallow depression in the bedrock. Towards theperformed on the same spot (e.g., Vanhatalo

10



Figure 4. A map showing 1. Location of the burial and its vicinity showing metal detector signals

indicating possible iron and metal alloy/bronze artefacts. 2. Rectangular stone structure and metal

detecting signals situated approximately 20 m to southwest from the burial. 3. Area i ncluding a lot

of metal detecting signals, situated approximately 30 m southwest from the rectangular structure.
$UHD ZLWK D ORW RI PHWDO GHWHFWLQJ VLIQDOV ZKLFK ZI

point for elevation. (Map: Tarja Knuutinen. Base map: City of Kuopio.)

Figure 5. The burial and related stone setting from S—SW . Burial is located on the eastern end of the
stone setting, on the area not covered by stones. (Photo: Tarja Knuutinen.)

11



+ 6RPH ,URQ $JH EXUMIDROH WRDHMNG |WHRPVHG RQ WKH D
later periods with assumed funeral pyres havebeen dated to the end of the Pre-Roman Period
also been excavated, including Ylipaéa in Lieto, and the Roman Period (Salmo 1953). A simi
Moisio (Latokallio) in Mikkeli, Kokkoméaki lar spearhead has also been found in a Roman
in Valkeakoski, Pornullbacken in VOyri, and Period cemetery in Penttala, Nakkila, in South-
Virusmaki in Turku, but with somewhat cortro ZHVW )LQODQG 6DOR +
YHUVLDO LQWHUSUHWDW L R QMost ofitiekRdw@) Pre-Romanispearheads from
In Puijonsarvennena, there were certain features) LQODQG UHVHPEOH GLUHUHQW
WKDW FRXOG LQGLFDWH W K HheDFaiwnsarverrgmiiBpreheRIQusaly With @
on the sooty soil and heat-cracked stones packetbnger blade in relation to the shaft socket. For
in the depression of the bedrock, the pyre couldH[DPSOH WKH IUDJPHQWHG VS
have been on the small rock terrace on the-west422 in Luistari cemetery in Eura, South-west
ern and south-western sides of the excavatedrinland, belongs to a longer type (Lehtosalo-
area. Since there were several metal detector sigHilander 1986; for a typology of Pre-Roman
nals from this area, referring to possible iron andspearheads, see Salo 1968).
bronze or copper alloy objects, the areawasstud $ IHZ VRFNHWHG VSHDUKHDG
ied with a small auger to detect concentrations 0f488) are also included in the assemblage -of ar
soot or charcoal and a few small test pits wereWHIDFWV IURP WKH (DUO\ OHWL
excavated. The results remained slim, as insteadron Age burial ground in Anan’ino, Russia,-de
of a cultural layer or artefacts, only shells of a posited in the collections of the Finnish National
VPDOO ERUH ULAH ZHUH RE WNUs&H.G. R AP tHditedAh&HrDd khRhe
logical research on the site would be required to1870s and brought these artefacts to Finland.

determine the existence of a funeral pyre. They were mostly bought from the local people
VHH 6DOPLQHQ + 7TKH V

DESCRIPTION OF FINDS AND OSTEOLOGIGHRkg¢se socketed spearheads from Anan’ino vary

MATERIAL considerably, and since the assemblage mostly

originated from disturbed burial contexts, the
variation is understandable. There have been

Iron artefacts some later attempts to date the artefacts-typo
ORJLFDOO\ 6DOPLQHQ
The iron artefacts included a spearhead and a$QDQTLQR FXOWXUH F + %

IUDJPHQW RI D NQLIH .0 to have bgé&nlan important transmitter of iron
found in 2019 while metal detecting, as well working technology and iron artefacts in the ar
DV ¢QGV REWDLQHG GXULQ Jka¥oKrbrthdfri-Ru¥sia\dhd Ragtern\addnorthern
small, rectangular objects resembling rivets or ) HQQRVFDQGLD H J 5DQLQHQ

VWXGV .0 WZR SODWH @LNH IUDJPHQWYV
.0 + DQG RQH VPDOO GHERBUGHMIHWR -RQDV :LNERU
SLHFH RI LURQ .0 $ O ®siRghe \8ppaD sk Ia Il Are-Rovhan burial can be

were X-rayed and some of them subsequentlyconsidered a symbolic token representing the
went through conservation (see the conservaequipment of a soldier, since in an actual bat
tion report attached in Knuutinen & Kunnas- tle situation a combatant would also need other
Pusa 2022). The conservation was conducted byveapons and a shield. If the person buried in
Loyto Oy. Puijonsarvennend had other such weaponry,

The spearhead is socketed, with a longthey were not placed in the burial. However, the
shafting socket, resembling Type Il b3 in Unto spearhead could also be related to hunting big
6DORTV W\SRORJ\ 6DOR game$ BrEfur tradiigX Pikko-Liisa Lehtosalo-
spearheads have been found, for example, from+ LODQGH U + VXJIJIHVWH
ODOPVE\ %ORPEDFND /RYLLJds like @rrosvRedady, Kknhids Vand axes, which
Finland, where altogether eight spearheads,DUH FRPPRQO\ XQHDUWKHG DV
eight knobbed axes, one socketed axe, four sickrior Finland, would have been used as a payment
les, and a scythe were found, all concealed in thdor furs during the Early Iron Age, then being
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Figure 6. Socketed spearhead (KM 41974:1) and a fragment of knife (KM 41974:2) found from
Puijonsarvennena in 2019. (Photos: Sari Poutanen / Loyto Oy.)

Figure 7. A knife from Anan’ino burial site (KM1400:526), brought for the collections of Finnish
National Museum by J. R. Aspelin in 1870’ s. (Photo: Finnish National Museum, open picture collec
tion (Finna), CC BY 4.0 .)

substituted with coins from the Viking Age $OWKRXJIJK WKH (¢QG FRQWH[W RI ¢

onwards. somewhat unclear, the barbed iron spearhead
Similar-looking iron knives have been used .0 IRXQG VHHPLQJO\ LQ

from the Iron Age until historical times, making context, suggests an Iron Age origin (Lehtosalo-

WKHP GLVFXOW WR GDWH /HKWEBNMOQGOGRWLODQGHU7KH 6LLPDUL

155). However, iron knives have been found resembling the knife from Puijonsarvennena,

from Pre-Roman and Roman period contexts inwas also found by a metal detectorist from a

Finland earlier, and e.g. Raninen and Wessmarow cremation burial cairn together with other

PHQWLRQ WKHP D-PR @riefagt&ircliRiRg/avirot\ghaft-hole axe, bronze

al iron objects from the era. Iron knives wtha EHOW ¢(¢WWLQJV DQG LURQ ZHGJ

similar composition of a straight shaft set on the Register). The site has not been further studied

same line as the back of the knife have also beemrchaeologically, but based on the availabte in

found in the Pre-Roman Period contexts in theformation, it has some similar features as the

%DOWLF UHJLRQ 1\0OpQ Puijorsahe@nra burial.

214, Fig. 103). 7TKHUH LV DOVR D NQLIH .0
From Finnish inland areas, iron knives 7) in the Finnish National Museum assemblage

have been found from the aforementioned of objects from Anan’ino with a very close-re

VLWHV RI -RURLQHQ $XWLRs&emQlapte to the one from Puijonsarvennena. In

DQG .RQQHYHVL 6LLPDULQV Bddition, theObatch of artefacts from Anan’ino
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LQFOXGHV PRUH WKDQ G L inHpbioH $h&pe, LverR pnall @rid YreigvheRtéd, and
WKHLU IUDJPHQWYV H J .0 SRVVLE@\ FUXPEOHG LQ ¢UH 7l
showing that they were a rather common typelarger sherd, from the wall of a vessel, in which a
of artefact during the Early Iron Age. The knife pattern of stamped decoration could be observed
from Puijonsarvennend could also have an-east(Fig. 8). In addition, one sherd possibly origi
ern origin. nated from the base of a vessel.

There was a piece missing from the socket of Due to the sherds being so small and erum
the Puijonsarvennena spearhead. In addition,thee OHG LW LV GLVFXOW WR UHF
point end was missing from both the spearheadramics, but based on the asbestos temper, the
and the knife. The two plate-like iron fragments DSSHDUDQFH RI WKH ODUJHVW

.0 + IRXQG GXULQJ WeKriext firelp probably Eong to the so-called
were gauged to belong to the spearhead or théuukonsaari type, considered together with the
knife but could not be attached to the artefactsSirnihta type to be a subgroup of Saraisniemi
during the conservation. However, since they FHUDPLF ZDUH GDWHG FD
were obtained from the same context, theyprob /DYHQWR D * VHH DO
ably relate to the burial. 1979). The sherds also bear some resemblance

%RWK WKH VSHDUKHDG D QB edMirtshesiolstémped3vared or example
uneven, bubbly, and corroded surfaces, which,Pélja and Kierikki ware) used during the Stone
according to conservator Anna Lehtinen, could Age and Early Metal Period. Most likely this is
KDYH UHVXOWHG IURP H[SRV>)GXH WHR MNKH RGL KEX R WMAHRPI W H O (
peratures (Knuutinen & Kunnas-Pusa 2022,tempered wares apart from crumbled and worn
$SSHQGL] TUDFHV RI ¢UH gherdsHEVRIOWIR thie Btdrid Bgehvares, there is
on the inner surface of the socket. Microscopica great deal of variation in decoration and the
analysis of the soil collected from the inside of shape of the vessels, the use of asbestos and or
the socket revealed small fragments of burntganic substances as temper being the common
bone and iron, but no wooden residue fromtheIHDWXUH 3HVRQHQ + 'K
shaft of the spear. However, these observationsn northern Fennoscandia, the tradition of asbes
indicate that the iron objects would have been ontos-tempered ceramic wares is characteristic of
the funerary pyre with the deceased. the area of North Savo, beginning in the Stone

When excavated, the burial context seemed$JH LQ F %& DQG ODVWLQJ
intact, but as there was no actual stone settinguries AD (Nordqvist & Mokkdnen 2021).
on top of the burial, the knife and the spearhead Luukonsaari ware is known from several sites
had been dug up immediately beneath the turf.near Puijonsarvennena (for example, the epony
%DVHG RQ ERWK WKH LQIRU PDW teRl€mehDdit€Qadf lGiukdnsaBri, BEK Hg. 2).
¢QGHU RI WKH VLWH DQG W K HAhé&*'ElMkdsaaD WduR GWn&of thé fQul ol K H
excavation, it would seem that the iron objects WXUDO VSKHUHV & ) OHLQDQG
had been on top of the burial context. The ex existed in the area of Finland during the Early
traction of the objects from the ground had notIron Age. He considered that the Luukonsaari
VLIQL;FDQWO\ GLVWXUEHG \WYeéud répresentbdia cO@iMIdUR iKhbKitatoK bif
HIDFW ¢(QG ORFDWLRQ RI WKHQWHWHRW V) FRXDCGGCQWWURK JK
pointed out during the excavation, their approxi Ages (Meinander 1969; Lehtosalo-Hilander
mate location was on the southern edge of the *
burial context.

Human and animal bones in the burial
Ceramics
The osteological analysis of the Puijonsarvennena

During the post-excavation phase, while- de bone material was conducted by PhD Kati Salo.
taching osseous material from the soil, a smallThe bone material consisted of 407.7 g of small
number of asbestos-tempered ceramics were disfragments of burnt bone, with the total number
covered amidst the soil collected from the-cen of fragments being ca. 2,500. The fragments
tre part of the burial context. The sherds were ZHUH ¢ UVW LGHQWL¢{HG ZLWK V
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Figure 8. A sherd of asbestos-tempered ceramics showing stamped decoration (KM 42642:5). (Photo:
Tarja Knuutinen.)

reference collections at the University of observation of the colour of the bones (Walker

+HOVLQNL VHH OLVW RI DO Oetdh R0D3)N Mgdt @ tHe RaDés WerdwHrdd Quw, V

in the osteological report, attached in Knuutinen WKH\ ZHUH FUHPDWHG DW D KLJ

& Kunnas-Pusa 2022). Due to the high numbertemperature. The bone surfaces had a brownish

of very small bone fragments, only a part of the tint due to the soil, and the fragile material could

ZKROH ERQH PDWHULDO FRX0tGe tBdioubi®/Hi€avied peédoB anaRsid

VSHFLHV ORVW RI WKH L &HQWlhehdi@anEbBri@dHave ZdmlaR adUX individ

PDQ IUDJPHQWYV J Z Hal.Hhé Gani@l Witupekl &e 8pen, but the diploé,

human with certainty and 222 fragments (54.8 or the internal layer of the cranium, is thick. The

g) probably. The uncertain ones were fragmentsouter and inner tables are thin, as are the root

of long bones that could not be morphologically canals. Therefore, the adult is likely to be a ma

LGHQWL¢{¢HG DV KXPDQ ZLW Kture Eldultv@nk @Wnindt@iGcoldrb¢ OhGerved

also belong to some other mammal. However,in the orbital rim of the frontal bone (Fig. 9a).

they were not as dense as animal bones tend tblowever, sex estimation is not very reliable

be and within the size range of human boneswhen based on one trait alone, since many indi

2QH DQLPDO ERQH FRXOG E H vidGats @avy_hoth GaselirRin®amiSdtniningl tvaits

namely a fragment of right ulna from a mustelid in their skeleton. Woven bone formation was

(Mustelidae V' S %DVHG RQ LWV Vdbsétved W dRdRlongy banke Nraboént (Fig. 9b).

belonged to a pine marteMértes martes a  Woven bone in adults is always pathological. It

European minkNlustelalutreola), or a polecat could be a sign of infection, trauma, or disease

(Mustela putorius VHH HJ 6DOR *
6WDQGDUG RVWHRORJLFDO RwbhWkniae bone%o WdreNdéeted for radio

Ubelaker 1994) were applied to estimate sexcarbon (AMS) dating, a fragment of skull (KM

as well as the age at time of death. In order to +(/$ DQG D IUDJPHQW F

estimate the age, suture closure (RuengditetalERQH .0 +(/$ 7KH GDYV

2020), the width of the dental root canals (Kvaal of the samples was conducted by the University

et al. 1995), and the thickness of the craniallay RI +HOVLQNL /DERUDWRU\ RI &KI

ers (Gejvall 1947) were observed. A cremationthe latter sample was successfully dated, result

temperature estimation was based on visualLQJ LQ D UDGLRFDUERQ DJH RI
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Bone artefacts

A total of 21 fragments of bone artefacts were
LGHQWL¢{HG )LJ 6RPH RI W]
be pieced together so that it was possible to-spec
ulate on the nature and purpose of the objects
they originated from. The best-preserved bone
artefact is a needle or awl, 46.5 mm long and

+ PP LQ GLDPHWHU ZLWK F
PHQW PLVVLQJ .0 )LJ
fragments belonging to a bone arrowhead (KM

ZHUH DOVR LGHQWL¢{HG

arrowhead with a rhomb-shaped cross-section
are missing, but one of the remaining pieces has
an interesting detail, a distinct curved cut indi
FDWLQJ DQ HuURUW WR UHVKDS'
a barb into it (Fig. 11b). Either the arrowhead
ZDV QRW ¢(¢QLVKHG E\ WKH WLPI
cremation with the deceased or it was broken
and taken into reuse.

6L EDUEHG DUURZKHDG IUDJF

DQG .0 )LJ F ZHUH I
amongst the bone material. Three of the frag
ments have distinctive barbs and one is possibly
the base of a snapped barb. Two of the fragments
FRXOG EH ¢ WWHG WRJHWKHU
mately 2.5 cm long and 0.5 cm wide piece with
a rounded rectangular cross-section and one
EDUE 1R WLS RU EDVH IUDJPH
from the collected bone material. As not all the
SLHFHVY FRXOG EH ¢ WWHG WRJ|
IUDJPHQWYV FOHDUO\ KDYH D GI
PRUH ADWWHQHG FURVV VHFWI
the deceased was cremated with more than one
barbed arrowhead.
,Q DGGLWLRQ VHYHQ ADW |
corated with etched lines were recognized.
Three of the fragments could be pieced together,

Figure 9. a) Sharp orbital rim on the frontal
bone (KM 42642:16) b) Woven bone in a long de
bone fragment. (KM 42642: 15). (Photos: Kati

Salo.) forming a fragment of a plate-like piece deco

rated with incised ornamental feature consisting
FDOLEUDWHG GDWH RI * of n@eé/péarallel linesS T\ Eragments had two
DELOLW\ * FDO%& inciSed BeEdpaiiveOriesyand two only single line
DQG + FDO% & ‘4GB REDBLOLW\ )LJ G

10). Since there are some issues related-to ra Similar types of arrowheads with a rhomb-
diocarbon dating of burnt bone (e.g., Olsen etshaped cross-section have been found in the
al. 2013), and only one of the samples could beViking Age Tursiannotko dwelling site in
dated, the authors will discuss further questions3LUNNDOD 5DQLQHQ DQC(
related to radiocarbon dating of cremation buri cairn burial site in Vahakyro (Kivikoski 1947,
als, including Puijonsarvennend, in a separate7DIHO $ YHU\ VLPLODU
study published later. DOVR IRXQG DW WKH /LHWR .R!
burial cairn (Edgren 1969; Ikéheimo et al. 2004).
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Figure 10. The dating results of
the sample HELA-4885 (human
long bone, KM 24642:25).

The arrowhead from Kotokallio is almost com %HVLGHY WKH 9IOLNDQJDV EX
plete, with a total length of 55 mm, a greatest VHPE O\ Rl (QGV IURP WKH %URQ]
breadth of 10 mm, and a greatest thickness of 4Hangaskangas in Oulu also represents an-inter
PP (GJUHQ + $EE E estididg<garaReRWitH the Puijonsarvennena burial
fragmented arrowhead from Puijonsarvennena,site (Forss & Tuovinen 2001; Ikdheimo et al.
with both the tip and part of the butt missing, VHH DOVR ,NIKHLPR 7KH
measures only slightly less, with a total length Hangaskangas included fragments of at least
of 30.4 mm, a greatest width of 7.7 mm, and atwelve bone arrowheads, fragments of osseous
greatest thickness of 4.3 mm. spearheads or harpoons, awl-like objects, and

Abarbed bone arrowhead is known, for exam perforated and decorated pieces of thin plate
ple, from the Valikangas burial site in Oulu, dated made of horn. The latter were speculated to have
WR WKH 5RPDQ SHULRG FD been se&ronid thé dexdas®d person’s clothes or
1988; Ikdheimo et al. 2004). The Vélikangas ar other belongings like a hunting case or a quiver.
URZKHDG .0 KDV D W UlnQuaat€yD the Fdédonatéd plate-like bone
section and a slightly curved point, and the barbpieces from Puijonsarvennena are too fragimen
is located on the shoulder of the point. In addi WDU\ WR GH¢{QLWHO\ LGHQWLI\ WK
tion, the point has been decorated with an incisedsible that the pieces originate from, for example,
longitudinal line (Ikdheimo et al. 2004). Very the handle or sheath of a knife, or a decorative
similar barbed points are also known from the IHDW XUH Rl WKH RXW; ;W RU DFFH
6W 9LNHUV %URQ]H $JH FUH PdecydsedQsucX aslilie@etdfativelbBriR inlays of
Gotland (Rydh 1968; Ikaheimo et al. 2004), but Hangaskangas. The fragments of awl-like ob
DOVR IURP WKH O0OLJUDWLRQ jeSdftdin Riéhgd@skadday 4n@ thie Deégdle or awl
cremation burial of Karjaa Honséakerskullen (KM from Puijonsarvennena could both be related to

DI +IOOVWU|P , Q sewigWr medifjing pleBs.

arrowheads in varying forms were used for hunt  Due to Finland’s acidic soil, bone artefacts
ing throughout the Stone Age from the Paleolithic are rarely preserved in the ground unless they
onwards (e.g., Langley et al. 2016; Lozovskajaare burnt. Therefore, cremation burials are a
& Lozovski 2019). Small, barbed arrowheads FRPPRQ FRQWH[W IRU (¢QGLQJ WK
ZHUH SUREDEO\ DOVR XVHG |Bfdonh€rR Renhosgdndiay Bone=afravihked@s and
2020). Luik (2006) has suggested that during theother objects are quite common in Early Metal
/IDWH %YURQ]H $JH EDUEHG ERGHN IDRGHR IRDDEM ZAHRIHW HEWY D Q(
manufactured in Estonia as weapons of warfareably also been used in northern Finland more
as well. than is archaeologically visible (lkédheimo et
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Figure 11. Fragments of bone objects from Puijonsarvennena: a) A bone needle or awl (KM
42642:27), b) Three fragments from an arrowhead (KM 42642:30) with a distinctive curved cut
visible in the middle fragment, ¢) Fragments of barbed object(s) (KM 42642:29 , 41974:4), d) Flat
fragments of bone decorated with etched lines (KM 42642:31). (Photos: Tarja Knuutinen.)

al. 2004). Most of the bone artefacts from later Hairs
Iron Age contexts in Finland are combs, spoons,
and spindle whorls (e.g., Kivikoski 1947; The microarchaeological analysis was conduct
Raninen 2013), but artefacts like the ones fromed by PhD Tuija Kirkinen. The studied material
Puijonsarvennend are more related to huntingconsisted of two soil samples (sample 1, 224 g
DQG ¢VKLQJ %DVHG RQ .DWwand&anpkR 2\V318 b)kaken Prar théburial and
observations, bone artefacts seem to be mor¢hree small samples taken from under the iron
common in Early Metal Period and IronAgecre ULYHWYV .0 DQG LQVLGH
mation burials in Northern Finland, especially VRFNHW .0 7TKH VBPSOL
when the fact that fewer burials have been excapared by sieving the soil in a 0.125 mm sieve
vated there than in southern and western Finlando remove the smallest particles. The washed
is taken into consideration. For example, in a PDWHULDO ZDV ARDWHG DQG
large and richly furnished Roman Iron Age bur extracted material was studied by a transmit
ial ground in Karsamaki, Turku, Southwestern ting light microscope and documented by pho
Finland, there have been no bone points in theographing. The detected animal hairs were
graves, leading to speculations that only ironstudied by a scanning electronic microscope at
weapons have been considered important, or$ DOWR 8QLYHUVLW\ 1DQRPLFU]
magical, enough to be laid in burials (Raninen KDLUV ZHUH LGHQWL¢{HG -E\ W
+ VHH DOVR :LNERUJ lowihg Teetink (2003) and T6th (2017), and by
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7TDEOH BHVXOWV RI WKH ¢EUH DQDO\VLYV

Sample id: R ,GHQWLAFDWLRQ

Fibreiq BSHFLHV LG\HQAFDWLB\QQRVWLF IHDWXUHV UHIHUHOEHY

K1 8QLGHQWLAHG RDPBRGHOBPLU PHGXOOD DPRUSKRXV VFDOH VWUXFW X
PDOLDQ VPDOO URGRQWWH SHWDO :LGWK —P OHQJIWK FP

&OHWKULRQRP\V JODUHROXYV
8QLGHQWLAHG RDPBRGHOBPLU PHGXOOD XQLVHULDO UHJXODU VFDOH

PDOLDQ

K3 8UVXV DUFWRV

WXUH FRURQDO PRVDLF :LGWK —P OHQJWK
FP

*XDUG KDLU EURZQ SLIPHQWDMWMRQ OHGXOOD WXE?>
KROORZHG RXW PHGXOODU\ LQGH] 6FDOH VWUX
WXUH AJXUHOHVV ZDYHG VNHWFKHG :LGWK —P

OHQJIWK FP

OXVWHOLGDH OXVWHXODGUPLQHBKLWH OHGXOOD7HHUWWOWHULDO FKDPE

QLYDOLYV PHGXOODU\ LQGH] 6FDOH VBRMOXFWXUH UKRPERL
QHDU WKH URRW VHFWLRQ DQG PRVDLF LUUHJXODU
VKDIW :LGWK —P OHQJWK FP
J)LIXUH +DLUV GHWHFWHG LQ PLFURVFRSLF DQDO\VLV ¢EU

Kirkinen.)

19



comparing the hairs with a reference collection Finland, with common features being cremation
of Fennoscandian species. (with only some of the burnt bones placed in the

As aresult, four mammalian hairs were recov burial), stone settings and low cairns usually
HUHG LQ VDPSOH WZR Rl ZKL¥XKWAH XKD QBWQPHRBEGHDWERYH
brown bear (rsus arcto} and Mustelid coarse interior and northern Finland, there is also a
hairs. The Mustelid hair was white in colour, so similar tradition of “hunting-ground graves” in
it is most likely from the winter coat of a stoat northern Scandinavia.
(Mustela erminepor weasel Mustela nivali3. 7KH EXULDO RI 3XLMRQVDUYFt
7ZR KDLUV ZHUH ¢(¢QH KDLUYV in®lthi BE&iEd \EVehRMBUYhRIR®E &e no-oth
rodents such as a bank voldy(odes glareolus er known Iron Age burials in North Savo, there
Their excellent preservation speaks for their re are more than twenty Early Metal Period cairn
cent origin. In the other soil samples, no animalsites around the Kuopio region. Most of them

hairs were detected (Table 1; Fig. 12). have not been excavated. Even the excavated
RQHVY KDYH \LHOGHG EDUHO\ DC
COMPARISONS AND DISCUSSION a cairn in Honkasaari, Kuopio had already been

dismantled before excavation, so besides the
In the coastal areas of Finland, the Pre-Romarmention of an outlining paved structure, there
and Early Roman Periods brought forth changess very little information available (Pohjakallio
LQ WKH EXULDO WUDGLWLRQV LBRVMWHKD®\RD VR QGLXODING ADL U C
WKHUH EHJDQ WR EH ¢(HOGV Rhe FSibjar® \Bauddthti \ZavR IGad frag
structures like rectangular settings and dry- PHQWY RI ALQW DUURZ KHDGV
stacked pavings emerged. Red sandstone slabf UHPDWHG ERQH HYHQ WKRXJ
are a distinctive feature in Pre-Roman and Earlywere observed. Several human-made small pits,
Roman burials in Ostrobothnia, as are cookingor “cups”, were found from the bedrock surface
SLWV LQ WKH YLFLQLW\ RI F hddrQedth %nd \Ato@H heF d¢aikhP(PohMakRIIQ
inhumation burial was also practised (about the1978c). At least in the area of Finland, the
3UH 5RPDQ+5RPDQ 3HULRG ESduhalii &lrD i5 Vephparddnily $tiH kthe only
H J (GJUHQ ) RU YV p Gxnow® Rappy/daith Idit@ated on top of such cups,
1993; Wikborg 1996; Raninen 2005; Kuusela et although during the Late Iron Age cup-marked
al. 2010; Soikkeli-Jalonen & Oksanen 2015).  stones are often situated near burial grounds and
However, several burials considered as Pre-HYHQ LQ FDLUQV /HKWRVDOR -
5RPDQ GR QRW LQFOXGH DQ\7KE@GDUHLMWRKPQUHRBEMIBFWR VDFL
were not placed with the deceased, or they wergherefore the Saunalahti cairn has also been con
made of materials that have been destroyed byV LGHUHG D VDFUL¢{FLDO FDLUC
¢UH RU KDYH GHFRPSRVHG 7IRKNRDNPQUDAMDQ EROMQV BQG W
for example, is considered a Pre-Roman burialrization, see e.g., Muhonen 2009).
site with several stone structures, even though The cairn site of Kuusikkolahdenniemi in
WKHUH DUH QR ¢QGV 7KH EXRISLRVLD EGDWPSOWRDWKIKE % UR
by the nature of the structures, while the dating¢, QGV QDPHO\ /I XXNRQVDDUL zZD
is based on shoreline displacement chronologyEURQ]H REMHFWY 3RKMDNDOOL
(Kuusela 2011; Vaananen 2012). OHLQDQGHU /IHKWRVDOR +LC
When Puijonsarvennend is examined in theSoikkeli-Jalonen 2021). During the authors’ re
context of Pre-Roman burial practices, it seemssearch project, a bone from Kuusikkolahdenniemi
that some features of the burial resemble Lappwas also sent to be radiocarbon dated; the results
cairns, but also “discrete” Late Iron Age buri of this will be published later in a separate study
als, which are both typical for the interior and about the site (for the most recent osteological
northern parts of Finland (Kuusela et al. 2016; analysis of Kuusikkolahdenniemi, see Salo 2021).
see also Moilanen & Raninen 2022). According  Until the discovery of Puijonsarvennena, this
WR 9LOOH +DNDPINL - thadtibhUaf bunal busfors) W int@rior Finland
uum of these similar burial practices throughout seemed to come to a halt in North Savo at
the Early Metal Period and Iron Age in interior the beginning of the Iron Age. Even though
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Puijonsarvennena is dated to the very early Ironnorthern Europe in general, indicating the-cre

Age, there could also be similar sites from the mating of bear pelts in the pyre (e.g., Kirkinen

later periods, since they are known from the ZLWK UHIHUHQFHV VHH DOVR

neighbouring areas of North Savo. For exam E *

SOH WKH VLWH RI .RQQHYHYVL \Giikdrgas Droludes/ nin® ighdniatidi) Bud

Finland, dated to the Late Roman or Migration als, in addition to three cremations, and only in

Period, the Siimarinsaari site, also in Konnevesi,one cremation burial were there bone artefacts

DQG RQH EXULDO LQ WKH (DWXR5RRPRYORLQGDOMMLRMHDVW ¢ YH

Period cemetery in Valikangas, Oulu, bear somecremation burial seemed to be a double burial

resemblance to Puijonsarvennena. of two women (at least one woman was -con
Majakangas was originally found during ¢ UPHG LQ WKH RVWHRORJLFDO DQC

metal detecting in 1998 and excavated in 2003knife and asbestos-tempered ceramics as grave

(Ukkonen 2003; Vanhatalo 2005). Several iron goods (Makivuoti 1987; 1988; 1996; Ikédheimo

artefacts were found from the burial includ et al. 2004). There has been some speculation

ing a spearhead, an arrowhead, a seax or dagabout bone arrowheads often being found espe

ger, a knife, and an axe as well as a bronzecially in women’s graves during the Migration

ring and fragments of bronze. In addition, the Period (lkdheimo et al. 2004). Since the sex of

¢ QGV LQFOXGHG VHYHUDO | UlRJfeHaVBMieR lin CPUijdriRaernBr@ \tould

made of bone, which resemble those from QRW EH FRQ¢{¢UPHG LQ RVWHRORJ

Puijonsarvennena. Like Puijonsarvennena, theLV LQVXVFLHQW GDWD WR FRQWU

burial was not visible before the removal of the VLRQ +RZHYHU LVVXHV UHODWH

topsoil, and there was no distinct stone settingtities, and their relation to the livelihoods and

placed on top of the burial. agency of the people in their local communities
$FFRUGLQJ WR 9D QKD W D O Rwill most likely be addfésseld in future archaeo

bone arrows could have been used for huntingORJLFDO UHVHDUFK RI (DUO\ OHW

birds or animals for fur, and the knife would interior Finland.

have been suitable for handling animal pelts. $V -DQQH ,NIKHLPR KDV |

The connection of the burial with fur hunting is archaeological interpretation should be more

further supported by the osteological material of about what happened in the local community,

WKH VLWH ZKLFK GLuHUV | @RIRvhatXildNheyQdd With Yhe ¢iQds ey had,

by being more numerous and by including morerather than focusing on the mobility and origins

DQLPDO ERQHV LGHQWL¢HG aVdBjetis. WISt grdbEbly, the Ran\abjddtllin the

markably, the burial seemed to have included aPuijonsarvennena burial were obtained through

dog and a pine marten (Martes martes) pelt. Therade or exchange, since the dating of the site

RQO\ ERQHV LGHQWL¢HG bV @métatesknbuwiRienorEngQites i Ehe vicinity.

ten were from the skull, the lower parts of the Precise proof cannot be provided if it was furs

legs and from the tail, interpreted as originating that were traded, but a lot of evidence seem to

from a pelt with the skull, paws, and tail left in indicate that. Hunting for furs is evidenced by

tact (Ukkonen 2003). the bones and hair of a Mustelid animal, bore ar
Also, in Puijonsarvennend, a fragment of rowheads suitable for hunting, and a knife which

bone belonging to an animal of the family could be used for skinning and working on pelts.

Mustelidae, possibly a pine marten, was identi Possibly the iron spearhead was a token received

¢HG ,Q DGGLWLRQ D KDLU mHradR@ gdits) or WiaR s@im@hdvah Rrip@tant

of the Mustelidae family was detected in the personal object, and was therefore included in

soil from the burial context. There was also the burial.

a bear hair, which could indicate a bear pelt, While the archaeological material does not

even though no osteological remains of a beamprovide a great deal of information about the

ZHUH LGHQWL¢HG 7KH WK L UdentB/ihe medntbitietkin PDijoEddmednens,

paw, i.e., the remains of claws, have commonlythat individual's death clearly meant something

been found in Iron Age cremation cemeteriesfor the surrounding community, since someone

under level ground in Finland and in burials in took the time to cremate the body, perform the
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burial with (presumably) the usual rites, and regarding the Early Iron Age exists in North
construct the stone structures in a stunninglySavo and the whole interior part of Finland.
beautiful place on a cape visible from one of the
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NOTES

1 The lyrics of the song “Kallavesj™ were wit
ten in the local North Savo dialect by diplomat
DQG ODZ\HU $DUR -DONDQHQ
The words were set to the melody of an Estonian
song composed by Johannes Kappel (Juntunen
2015).

I+

LQ

2“Nayttaa varmalta, ettei esiroomalainen rau
takausi ole ollut Suomessa mitenkdan merkit
tava. Sen jalkeinen aika merkitsee ratkai
sevasti uutta: kiintedn talonpoikaisvaeston
alkua, metsastaja-kalastaja-asteen vahittaista
haviamista ja maan lopullista kolonisaatidta.
Translated by L. Kunnas-Pusa.

3 The mapping and measuring were done with
University of Helsinki GPS equipment (measur
ing accuracy of <5 cm, coordinate system ETRS
GK27, and elevation system N2000).

4 The dating report is included in the research
report of the excavation (Knuutinen & Kunnas-
Pusa 2022).

SA Lapp cairn is a term used in Finnish archae

RORJ\ WR GHVLJQDWH (DUO\ OHWDO 3HULRG*,URQ $JH
cairns situated in the interior and northern part

RI )LQODQG ,Q FRPSDULVRQ WR WKH 3UHDO"™ %URQI]H
Age cairns of coastal Finland, the Lapp cairns

are often considered to be smaller and more am

biguous. The term has been used from the 18th

century onwards. Since it seems to connect the

cairns with the Sami, previously referred to as

Lapps (now considered derogatory), the discus

sion about the ethnicity of the builders of these

structures, as well as the conceptualization and

categorization of them has a long and winding

KLVWRU\ VHH HJ 2NNRQHQ * 6DLSLR

2015; 2018).
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Hanna-Leena Puolakka & Jari-Matti Kuusela

BURIAL PRACTICES IN NORTHERN SWEDEN, NORTHERN FINLAND AND TH
WHITE SEA COAST BETWEEN THE 9TH AND 16TH CENTURIES AD: ADAPTAT
OF PRACTICES IN A DECENTRALISED NETWORK

Abstract

This paper presents an overview of known burials and burial practises in the region comprising of present-day
Northern Finland, Sweden, the Murmansk oblast and the White Sea coast in Northwest Russia during the study
period, the Late Iron Age and Middle Ages (ca.800-1600 AD). Burial sites offer a unique perspective on examining
social structures and social change, as they are focused on the present of the community while still being rooted
LQ WUDGLWLRQ :H GLVFXVV KRZ WKHVH EXULDOV UHSUHVHQW WKH
of cultural features in the north, as well as the distinct similarities between the communities.We will also examine
how the decentralised network, that the northern Fennoscandian communities formed, caused and maintained
this multicultural environment during the Late Iron Age and the Middle Ages.
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INTRODUCTION

In this paper, we present an overview of the knownthe Northern Fennoscandian communities formed,
burial practices in the region comprising present-caused and maintained this variable environment
day Northern Finland, Sweden, Murmansk oblastduring the Late Iron Age and the Middle Ages.

and the White Sea coast in Northwest Russia (Fig. The Late Iron Age and Middle Ages of Northern
1; we will henceforward refer to this region with the Fennoscandia (Fig. 1) —i.e., the period between the
term Northern Fennoscandia) between the 9th an@®th and 16th centuries AD following the periodisa
16th centuries AD. We discuss how they represention used in the present paper (see below) — have
the culturally variable environment of the North and until recently been in many ways a problematic
WKH AXLGLW\ Rl WKH DG D SW D WemR@QtdRstuG/UrdFIWIUE té the Bo@rceVaos fari) H
hand, and at the same time certain similarities bepoorly understood archaeological record. In the
tween the communities, on the other hand. We willpast, scholarly studies have relied on a retrespec
also examine how the decentralised network, whichtive method where the situation of the Late Iron
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Figure 1.
Study region.

Age and early medieval period has been recon REVHUYDWLRQ WKDW DOWKRXJK W
structed based on the few earliest literary sourcesthe southern communities, they also exhibit censid
later 16th century sources and onomastic studiesgrable local variation indicating that the northern
and then applying archaeological — primary artefac communities did not form a homogeneous group
tual — evidence to the narrative (e.g., Vahtola 1980;(Kuusela 2020b). This is most evident in the burial
Huurre 1983: 414-9; Julku 1986). To simplify this, forms in use in Northern Fennoscandia during the
all these enquiries have followed a general patterrstudy period.
of interpretation where Northern Fennoscandia has For this reason, we will also eschew the — what
been utilised as a usufruct by people from the re may be called a traditional — way of examining
gions of Southern Finland, Sweden or Karelia nhowthe North, meaning a comparison of the “cultural
in Northwest Russia. Finally, the coastal regionsspheres”, often condensed into what in essence is
+ VSHFL¢{¢FDOO\ WKH %RWK Q L D @bty \ogp&siion\hetweeh-alarmiRdgRy0drety and
nised by these southern communities, whereas tha hunting society. To start with, there is scant evi
inland dwellers were either gradually pushed backdence of a farming society present in the study area
or otherwise exploited by these southern colonistsduring much of the examined period (see Nurmi
Characteristic for these studies is the inherently paset al. 2020 for a detailed examination), but more
sive role and the lack of agency ascribed to localimportantly, we do not feel that this perspective is
northern communities. fruitful in the examination of the northern prehis
In recent years, focused archaeological researchoric and medieval communities precisely because
has resulted in a need to revise conceptions regardWKHVH QRUWKHUQ JURXSV GR QRW
ing the period (see e.g., Kuusela 2015; 2018; 2020ahomogeneous “culture group”. Instead, we will
E %HUJPDQ (GOXQG + CekbhéNHe archaeological evidence without pre
XXVHOD HW DO determihed igremiges of what cultural groups they
HW DO %HUJPDQ % H U SRdDIQ repregeRt.TIY wv View, this opens the most
OXUDVKNLQ .ROSDNRY fruitiuk &veriue Hof\exBr@nation fully appreciating
3XRODNND 6 SHFL¢ FDOtbe vanakdd evidémzinRhe WoikthHduring the study
Late Iron Age and Medieval North as a usufruct of period and shifts the focus of examination to the
southern agricultural communities with little sig northern groups themselves and not to the external
QL,FDQW FXOWXUDO LQSXW | Udters@rdidd DeiFfr@eWw QLWLHYV KDV
been severely criticised (e.g., Kuusela 2015; 2020b;
%HUJPDQ (GOXQG . X XV H Ofionbltgic& fotes
+DNDPINL ,NIKHLPR HW DO
Puolakka 2020). As the local character of the rorth This paper is mostly concerned with the time period
ern communities has become evident, so has théetween the 9th and 16th centuries in the territories
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of present-day Finland, Sweden, and NorthwestUHJLRQ 1HYHUWKHOHVV GXH WR
Russia presenting terminological challengesinre WLRQ RI WUDGH DQG FRQWDFWYV L
JDUG WR FKURQRORJ\ 7KH G HopsptioftheR/MRIndNgeW khid 9tilcahtuey,Northern

Age is fairly uniform with the period beginning Fennoscandia saw an increase in activity at the same
at the onset of the 9th century and lasting until thetime, which is archaeologically visible in the increas
early 11th (e.g., Helle 2003). In Sweden, the 11thLQJ QXPEHU RI VLWHV DQG ¢(QGV
century marks the beginning of the Middle Ages :HVW 6RXWK DQG (DVW GXULQJ Wk
(Helle 2003). In Northwest Russia, the Middle 2013a: 76-88; 2014). The interest in the North for
Ages are considered to begin at the end of 10th(XURSH ZDV GXH WR WKH QRUWKH
century and last until the late 16th century (Martn PHUFLDO YDOXH + ¢ VK LQFUHDVHG

1995; Karpov 2003). during the 9th century (e.g., Wallerstrom 1983: 33—

In Southwest Finland, the Viking Age is fol 44; 1995: 129; Martin 1986; 1995: 134—40; Makarov
lowed by the Crusade Period lasting from the early + 6DZ\HU 6DZ\HU + 0
11th century until the mid-12th century after which HW DO 6WDU HW DO %DUL

WKH (DUO\ OLGGOH $JHV DUH &k ROy ah@islvne® &0 valuel. h\AddiloR rein
begin (e.g., Haggrén 2015: 369-70). In Southeastleer meat, pelts and antlers have been northern trade
Finland, the Crusade Period lasted until the earty FRPPRGLWLHV H J 3LOj HW DO
14th century after which the Middle Ages began 2019; Kuusela et al. 2020). This increase in trade nat
(Haggrén 2015: 370-5). In Northern Finland, the urally caused an increase in the contacts between dif
chronology is far more indistinct, and some schol IHUHQW DUHDV 7KLV LQ WXUQ LQ
ars maintain that the very Northernmost regionsideas and practices which can be seen in the burials
did not have a medieval period at all but rather ex of the region.
isted in a state of prehistory until the early modern
period (Haggrén 2015: 370). However, at least theBURAL PRACTICES BETWEEN THE 9TH AND
FRDVWDO UHJLRQV RI WKH %RBIKQEDURIEED\ DUHD FDQ EH
said to enter a medieval period by the 14th cen
tury from which time the earliest literary sources % XULDOV LQ WKH VWXG\ UHJLR(
regarding ecclesiastical organisations in the areanto two basic types: cremations and inhumations.
are known (Lavery 2006: 25-8). Most of the cremations have been found in the
$V QR XQL¢{HG FKURQRORJL FbashVgiteUoP the sudRrégioR Rvith only three
forming to the conventions of the study region as acremations in the period and region covered in this
whole exists, for reasons of convenience of presenpaper which are currently known to be outside of
tation, we have chosen to follow the periodisation Finland — two in Sweden and one possible case in
used for Southeast Finland, since the same condithe Kola Peninsula in Russia. Although appearing
tions mostly apply in Northern Scandinavia. Thus, on the Swedish side more frequently prior to the
we will use the term Viking Age when referring to  9th century, cremations appear to be rare post-9th
the period between the 9th and early 11th centurycentury (Hedman 2003: 93—-4). Inhumations, in
the Crusade Period when referring to the peried beturn, have mostly been found on the Western —i.e.,
tween the early 11th century and 14th century, the6 ZHGLVK + VLGH EXW WKH\ GR D
Late Iron Age when referring to the whole period VLGH RI WKH %RWKQLDQ %D\ DV
EHWZHHQ WKH WK DQG WK Rht@WtXSEa. @dditiop ©Q De3ewo, Wikitd form
Middle Ages when referring to the time between of sorts are burial sites where both burial practices
the early 14th and 16th century. We acknowledgeappear, and currently three such cases are known —
this as a shorthand but it is a necessary one for &yrkudden on the Swedish side of the Tornionjoki

AXLG UHSUHVHQWDWLRQ river as well as Valmarinniemi and Suutarinniemi
RQ WKH %RWKQLDQ %D\ FRDVW

NORTHERN FENNOSCANDIAN each other (Fig. 2).

COMMUNITIES IN THE LATE IRON AGE ,Q WKH IROORZLQJ ZH ZLOO E

burials based on their various features when ap
, I ORRNLQJ IURP WKH FHQWU Hplicdble. (Thesk fdludé RtluigtlikaH fd&pures, body
JHQQRVFDQGLD LV LQ D SHUL SKplddér@nt) @ebnabed viexeOvstriddionUand grave
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goods. Due to the highly variable nature of the méUQVW ODQNHU + LQ Z
terial, the following may appear as a fairly confusonducted a small investigation of the site but it
ing treatise and the reader is strongly encourageeves properly excavated and radiocarbon dated

refer to Appendix 1 for a collated overview. in 2001 (Heinerud 2002). This burial is an inhu
mation where the deceased — together with grave
Structural features goods —was laid in a cist constructed into a shallow

EHGURFN KROORZ RQ WKH JURXQG

The structural features of the burials vary consideralgligne slabs were used to cover the body (Manker
and no clear pattern can be found. As we can se&961: 157; Heinerud 2002: 7-8). Radiocarbon dat
Appendix 1, both cremations and inhumations-occeQJ $SSHQGL] RuHUV D ZLGH PDL
sionally include structures made out of stones or timtmirial to between the 14th and early 17th centu

A relatively common but varied form of inhu ULHV 7KH 6NIUDQ RVFLDOO\ 1\VIWL
mation burial is a singular burial incorporating 4 Q 6NHOOHIWHN 9IVWHUERWWHQ
stone structure of some form and these appeacémetery in turn consists of burial cairns or stone
have been common in the inland regions threugdettings, where the deceased have been laid on top
out the study period (see Schanche 2000; Hansérthe ground surface and covered with a burial

20VHQ * 2QH VX Fd¢air )WitPeb Ieadt ond/burial also including a cist
WKH 71UQD EXULDO 6WRUXPDWR @ | VIDRHIKEVRWWHQ@DWKMH
Sweden) documented by the Swedish ethnologist

Figure 2. The examined burials in the study region.
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Some stone structure burials were made inin shallow graves containing timber burial struc
QDWXUDO ERXOGHU ¢HOGV- VXWKDHVWEKHVVWDQOQXANRY LAWOELMLQ
tion on Anzersky island (Martynov 2010) and the kirkko cemetery in Hailuoto, Finland diverges from
9LLQLYDDUD ,WISII FUHPDWLR Qe BthesLitaat ititgorpdtatesKimbeK dtuctures
QDWXUDO ERXOGHU (HOG KD GoRt#lritihg dewr@lLiphii@ations HRda®ia 1991:
ing a low, but perceptible, stone setting on the site24—31). In some cases, it is possible that wooden
RI WKH EXULDO EHFRPLQJ YL Vdirgctitds @@ \nat | $uvivédG whithi XndghtQ e

+DNDPINL HW DO 7 K H tleQ@ist Unvikdizoriexi U MBiOcemetery was found
ZLWKLQ WKH ERXOGHU ¢HOG IiRddtlyLdastroyedwitvthey bUHER\Ani\gRavE Gogds
been a preferred choice, since a nearby sandy beadtattered along the sandy beach where the site was
could have been used instead like in the Kuzomerocated. No signs of grave structures were recorded
inhumation burials discussed later. on the site. The grave goods and dating were simi

7KH 6NHOOHIWHN VWDG laBthl Ku2dnein Wkith objetviVigdtody as well as

botten, Sweden) cremation cemetery consists ofa coin dating the site to the Crusade Period, more
WKUHH ORZ DQG GLVFXOW WRVSHEEHEN& OXWROH WHWWWEJINH C
built on top of bedrock niches on a rocky hill  5\DELQLQ *XULQD
(Ostlund 1996). The burials were deposited below
ground level in a concentration typically measuring Sotataival “‘ochre graves”
a few dozen centimetres in diameter. Radiocarbon
dating to the Viking Age implies contemporaneity Perhaps the most curious case among the buri
with Arvidsjaur 2140:1 and several of the Finnish als is the possible red ochre inhumation -uri
burials (Appendix 2). als that seemingly date to the Late Iron Age. In

The dating range of the burials using stone2021, a group of metal detectorists came upon a
structures is wide, as most appear to belong tayroup of Late Iron Age artefacts 70 m South of
the Middle Ages — i.e., between the 14th and 16ththe Sotataival 3 cremation in Savukoski (Lapland,
centuries — a few cases are older. The Finnish paifinland). A rescue excavation on the site later the
of the study region currently lacks known buri same year revealed features that are somewhat
als using stone structures. While it is possible thisreminiscent of red ochre burials (Mikkola 2021).
UHAHFWVY D UHVHDUFK ODF X Qbis ddnh\Vid& ebbisidate&dDt@ bd firD dioXsDed
phenomenon, this distinction is nevertheless-notared ochre burials mostly date to the Stone Age
ble. In 2021, a stone structure, which might be ayet the grave goods from these possible burials
burial, was inspected (Kuusela 2021) in Savukoskiare from the Late Iron Age. The problem is that
(Lapland, Finland) but the function and dating of the detectorists very thoroughly disturbed the
the feature remains unknown at this time. contexts of the site and during the excavation it

Timber burial structures are a rarer feature FRXOG QR ORQJHU EH VDIHO\ Y&t
compared to stone structure burials, and they areéefacts found were actual burial deposits or, for
found only within cemeteries of the study region: example, deposits into earlier Stone Age burials.
Kyrkudden, Kuzomen Il and Vanha Kirkko. All Considering that the artefacts can be established
these cemeteries date to the Crusade Period or afo have been found in the features, it does seem
WHU ,Q N\UNXGGHQ RvVFLDO O\pedsiHIgtiathey might truly D&X&l ochre burials
326:2, in Overtorned, Norrbotten, Sweden), inhu dating to the Late Iron Age. However, two of the
mations have been placed on the ground surfac@on artefacts, a fragmented knife and an afrow
or in timber burial chambers and covered witha KHDG H[KLELW FOHDU ¢(UH SDW
burial cairn (Wallerstrom 1995). Two out of the EHDGY DOVR VKRZV VLJQV-RI Pl
four cremations in Kyrkudden have been burieddicating they have been on a pyre or in contact
individually in chambers as described herein ZLWK ¢(UH 1R VLJQV RI D FUHPI
above, while two have been incorporated into in bones were found during the excavation, so a
KXPDWLRQV 2QO\ RQH RI WK HafetddpEtwioSne AgR QualB, LofddiBething
grave goods (Wallerstrém 1995: 155, 158). In else cannot be ruled out either. If the features are
Kuzomen Il (on the bank of Varzuga river on Kola burials dating to the Late Iron Age, they would
peninsula, Russia), the inhumations were made
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represent at the moment a fairly unique form of AH[HG SRVLWLRQ FRXOG DOVR EH

inhumation burial in a Late Iron Age context. of the buried individual within the singular burial
on Anzersky island (Martynov 2010). In other-sin
Burial placement gular inhumation burials, the body position cannot

be reconstructed so it is impossible to determine

In some cremation burials, covering the buriall ZKHWKHU WKH AH[HG SODFHPHQW |
was apparently not done at all and there appearsingular inhumations was common to some re
to have been very little — if any — structures associ gions and uncommon for others. Some burials
ated with them. For example, the singular crema ZLWK LQGLYLGXDOV LQ AH[HG SRVL
WLRQ EXULDOV LQ +HLQLYVD D USouth&firFidlHdd Qhwigh @ is\Wdd géirhon Dhere

DQG 7\\QHOIQUDQWD LQ )L Q OditligMditamer 202R 48-BOJH EHHQ
made directly on top of the ground, or very nearthe The cemeteries of li lllinsaari Suutarinniemi
surface with no cover or discernible structuresand/ ,L 1RUWKHUQ 2VWRERWKQLD )LQ
or markers. The use of wooden structures madé/almarinniemi (Keminmaa, Lapland, Finland),
on top of the ground, which would have leftfew ,LQ +DPLQD ,L 1RUWKHUQ 2VWURE
observable traces, is possible but cannot be veri. X]RPHQ ,, .X]RPHQ OXUPDQVN
¢HG 1HYHUWKHOHVYV VRPH EXudsROandPHalloi \Qha LoV Hallidtd
use of such — for example, the singular cremationl RUWKHUQ 2VWURERWKQLD )LQOD
of Heinisaari, where the grave goods were foundcemeteries where the dead have been laid in the
scattered directly beneath the topsoil around theVXSLQH SRVLWLRQ LQWR PRVWO\
grave, perhaps implying that they might have beengraves, and their hands laid either on their mid-
originally resting on a structure which had since UHJLRQ RU VWUDLJKW RQ WKHLU
GHWHULRUDWHG +DNDPINL S5MDELQLQ 3DDYROD .DOO

Some of the singular burials were made be HW DO .XXVHOD ,NIKHLPR t
side a prominent boulder, such as the cremation inThe Vanha kirkko, lin Hamina and Kuzomen I
Kivisaari (Suomussalmi, Kainuu, Finland). This cemeteries lack the cremation burials that are pre
burial was found by two local boys while they were sent in both Suutarinniemi and Valmarinniemi. In
digging at the site and, as a result, the cremation waSuutarinniemi and Valmarinniemi, the cremations
largely destroyed prior to the rescue excavation.appear to be inherently associated with inhumations
The burial was deposited beside a large boulder int@s they are often either found directly integrated
a depth of 15-20 cm with no structures observednto inhumations, or otherwise in close proximity
(Huurre 1973: 82; 1983: 390). The burial contained WR WKHP VHH .XXVHOD + NI
a handful of cremated human bones, recovered 3XRODNND + %RWK W
from soot-stained pockets, and grave goods most okirkko and lin Hamina cemeteries are younger than
ZKLFK KDG EHHQ GDPDJHG E\ ¢ $ubtarinnieianmdHValmarinniemi as Vanha kirkko
DQG KDG WKXV EHHQ RQ WKH sholdbe Hsied kb GheRe@rlyCtd) MidHLISEhFoahtury

typology, this burial has been dated to the Crusade ,NIKHLPR E DQG ,LQ +DPLQD

Period (Huurre 1973: 85; 1983: 390). WK WR WK FHQWXU\ .DOOLR 6HES
earliest by which time the cremation burial practice

Body position seems to have largely been abandoned.

The Hiukka burial (Rovaniemi, Lapland, Finland) Bone distribution within cremations

is a singular inhumation without visible structures.

The buried individual was laid in a North-South- % RQH GLVWULEXWLRQ LQ FUHPDWI
RULHQWHG JUDYH LQ WKH AH[HFROGRYVYWURUHH BUYE UHWQ W SDWWH
2001: 31-2). The grave had been partly destroyedvere scattered over an area, the cremated bones
during the historical period by a horse burial (likely were laid in one clearly lined deposition indicating

dating to the 19th century), but roughly half of the the use of a container for the cremated bones or the

burial was intact so the general layout of the gravecremation was deposited in several smaller depo

could be reconstructed. Radiocarbon dating placesitions. However, these types do not follow any

the burial to the Crusade Period (Appendix 2). Theperiodical or geographical pattern. The amount of
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ERQH PDWHULDO ZLWKLQ W K HcoBddrir&ivr_ad/ih REnisadriindrizcaBidred-bley a

Some of the cremations have only tens or hundred$arger area, as in Viinivaara.

of grams of bones, and some seemingly nearly all The cremations in the Suutarinniemi (i,

of the bone material as a human body, when cre LIRUWKHUQ 2VWURERWKQLD )LQO

mated, is normally reduced to 1.2-3 kg of burnt (Keminmaa, Lapland, Finland) cemeteries are-simi

bone (McKinley 1993). lar to each other. All of the above-mentioned types of
JRU H[DPSOH LQ 9LLQLY DD U bBréndtitid Girnguakcbhcertiaiidiy, Beveral deposits,

tion of the burial site revealed a cremation deposit scattered) were found within the inhumations. The

ed near the rocky peak of the ridge with fragmentscremations date primarily to the Crusade Period.

of cremated bone and ashes from the pyre scatMost of the cremations were deposited in graves

tered in between the rocks in a loosely centralisecalongside the inhumations, where the cremated

PDQQHU +DNDPINL 7 K Hbald? WabdOodoaRiBnAlIY \AssBciated grave goods,

recovered cremated bone totalled 0.3 kg and,-therehave been placed possibly in an organic container

fore, only a part of the remains had been depositedjiven the concentrated distribution of the cremated

in the burial. Radiocarbon analyses indicate a datremains. The burials contain varied amounts of

ing between the 8th and 11th centuries (Table 2)cremated remains, occasionally enough to make it

Two cremations in the study area bear similaritiesplausible that most, if not all, of the bones have been

WR 9LLQLYDDUDQ LWISII ,Q W Kidried\Ckenkakio WirkSuiitdribhierilakthire@ 0.7

RI ,VR 0IUIQW| 6XRPXVVDOPL kg af hdpesdnd Creg@ibr@ @ turn 1.3 kg, whereas

the cremated bones (0.85 kg in total) were scatterethe Valmarinniemi burials contained only between

over an area of several square metres. However, the.3 and 1.4 kg of cremated remains though mostly

, VR OIUIQW| EXULDO ZDV QRW GHERRZ WNG IN)MHRL PRERWCODEH U

(HOG )LQQLVK +HULWDJH $JHW@téble that somdNalR inValmarinniemi included
S$OQOWWRQHQ ILNHZLVH Werémaint of BebardiLiRli@duBls (Kuusela 2013b:

Sotataival 3 (Savukoski, Lapland, Finland) was ,NIKHLPR HW DO + *

not associated with a stone structure, but rather the

bones were scattered over a few square metres aDther possible cases of cremation

level ground with grave goods — most of which had

apparently been on the pyre — either dug into a pitA fairly large number of other likely cases of-cre

below the bone deposition or placed in their midstmation, which have either not been excavated or

(VD OLNNROD SHUV FRPP which have been so severely damaged when the

The cremation on Heinisaari island in Lake VLWH ZDV H[FDYDWHG WKDW VS

.LDQWDMIUYL 6XRPXVVDOPL .DIRIXX U) EHODKWFER QBWUXFWHG Dl

distance of 850 m from the previously mentioned WKH )LQQLVK VLGH RI WKH VWXC(

,VR 0IUIQW| ZDV GHSRVLWHG Lnaig dbthe¢de Qasé beed GuanHby tHedal detec

ground patch near the shore and on the southern siderists especially in the region of Kainuu and more

of the island. It consisted of a concentration of 0.4are found each year.

kg of cremated bone fragments and associated grave 2QH SRVVLEOH FUHPDWLRQ LV

JRRGV +DNDPINL + 7KH &Kol perinbul. Ehe Kit® Liva 1 is located on the

placed on top of the ground in a relatively clear-bor northern bank of Lake Verkhneye Chalmozero near

dered concentration indicating the use of an organiaiver Liva. Some of the archaeological structures had

container, which would not have left archaeclogi been disturbed by wartime features, such as trenches

FDOO\ REVHUYDEOH WUDFHYV +anNdugdits_The site was originally found by a local
The Arvidsjaur 2140:1 (Arvidsjaur, Norrbotten, resident who further disturbed the context. The site

Sweden) cremation was a structureless burial becontains seven rectangular hearths as well as some

low ground level with bones of at least two indi destroyed, unclear features. It is possible that some

viduals — an adult and a child between 5 and 14of the personal objects found further away from the

\HDUV RI DJH =+ LGHQWL¢{HG +heéadhBWeie a part of aburial, disturbed by the war

The bones were found in small, concentratedpock WLPH IHDWXUHY OXUDVKNLQ .RC

ets (Hedman 2003: 91 Fig. 3:36), but not in a single
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Grave goods the inland communities, on the other hand, but this
goes beyond the scope of the present paper. +or fu
Most of the studied graves and cemeteries includdure research, however, this distinction is intriguing.
grave goods of some sort. Nevertheless, variation It is important to note that the grave good assem
is evident; grave goods were rare in Kyrkuddenblages do not indicate an agricultural livelihood as
and Valmarinniemi burials, and in Suutarinniemi, agricultural implements are completely missing in
the inhumation graves did not include any objects,northern burials, as are ceramics. This is not surpris
whereas at Kuzomen I, the graves had plenty ofing, as Iron Age and/or medieval agricultural iraple
grave goods in every grave. It is also possible thatments in Northern Sweden, Finland and Russia are
especially within Northern Finland, a bias exists asgenerally absent (Kuusela 2015: 16-8; Kuusela et
most, if not all of the new burial sites have beenal. 2016: 181-2; Nurmi et al. 2020: 7-11).
found using a metal detector and possible burials
without metal objects might still be left unfound.  Variation as the norm in the North
When observing the grave good types
(Appendix 1, 3, 4), we note that although the exactAlthough many of the burials in the North bear
combinations in each grave may vary, the funeton VLPLODULWLHY PRVW RI WKHP GLU
al categories remain largely the same throughoutwith often only one identifying feature being a
the study period and within the studied region. Thecommon denominator. There does not appear to be
grave goods can be loosely categorised belonga very clear regional or chronological uniformity
ing to weapons, tools and utilities as well as orna with the burial practises used. Importantly, there
PHQWY 7KH QXPEHU RI GLuUHU QW clddt BtitturgRdr Ghér b@iaVieidttires lim
burials is not very extensive, in general. ited only to inhumations or cremations. Although
Weapons that have been found in the burials areW KH GLUHUHQFHYV LQ WKH EXULDO |

primarily limited to axe blades, spearheads and arthey mask behind them features that link the-buri
rowheads, as there is only one sword found from aals together in a shared cosmology.
possible grave context in Marikkovaara, Rovaniemi $OWKRXJK WKH GLUHUHQW W\SHV
(Appelgren 1899; Kuusela 2020d). The utilities are the studied area and the study period seem to cross
mostly small personal items or tools such as knivesall geographical and temporal lines, some regional
RU ¢UH VWHHOV ZLWK WKH JU Hi2midHara\pevhBs viBiMEL SeheRsEleXikgsIib @J L Q
their ornamentation. The ornaments consist mostlyhumation burials are primarily found in the West,
Rl GLUHUHQW NLQGV RI SHRGDDRWW KR X RR MKKIFN 0] B UR/MRDVODQG V.
sional glass beads, but there are no full sets of LattHQFH LQ WKH (DVW DV ZHOO &UHP
Iron Age dress jewellery known from the southern SHDUV WR EH DQ (DVWHUQ IHDWXU |
contexts, consisting of two tortoise brooches anda great majority of the Northern Finnish crema
KDQJLQJV SRVVLEO\ LQGLFDWitlo® Burials @ére dikbayd oxiWa W y&ars ago
wear compared to the southern regions. The origindefore metal detectorists began making artefact
Rl WKH ¢QGV DOVR YDU\ 7KHUH GVYH @G CDPAKODWMR ORWKDO LQYHYV
WKHLU RULJLQV DV IDU (DVW ¥ didtkvdry%fHi@semlHalsRit B pdddiblerthkir
WKH 1RUWKHUQ 'YLQD 5LYHU %3ancein he MBsUR ¥n illusion as metal de
75), round pendants with their apparent origins intecting is more regulated in Sweden than it is in
Southern Finland (Huurre 1983: 360-1) —and ob Finland. Considering that some cremation burials
jects from the Western Scandinavia, such as the diskare known in the West, the authors suspect this may
EURRFKHV IURP /LYD DQG O0LWnRE\he) dabEl As-ENRuUdsid, the situation may

OXUDVKNLQ .ROSDNRY be similar. VeWlitlesresearch has been conducted
QRWDEOH KRZHYHU WKDW U Hni b @GktQuhinhibided Ri@as, @ &ola PBninsula
distinction seems to present itself between inlandand it is possible cremation graves in the area sim
and Western coastal burials as no burial on theply have not yet been found.
%RWKQLDQ %D\ FRDVW LQFOXGHVERHIFSRPDPYAEW BGKLUWWBHYFH VHHP)\
tinction has been noted before (Kuusela 2014) and istart of the medieval period and 15th century on
PD\ LQGLFDWH D GLUHUHQFH L Quard? Fak th&\cEz@atiohbEBamlid/deasd, wilQ-Hetdx
tween the coastal communities, on the one hand, andeption of one possible case of a late cremation from
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the Kyrkudden cemetery. While there isno absolute . LLPLQNLMRNL ULYHU LQ WKH 1F
dating available, based on stratigraphy, Wallerstronriver in the South — and may have been used as
(1995: 139-40) suggested this cremation could beDQ RYHUODQG URXWH EHWZHHQ
as young as from the early 17th century. The eccur42-3). The Sotataival burials in turn are located
rence of grave goods lasts even longer. directly in the middle of a watershed connecting
Most of the singular burials are not located routes leading to diverging directions, the Kemijoki
in the vicinity of known settlement sites, but river system heading South and West as well as the
most cemeteries are. There are exceptions; how6RWDMRNL ULYHU FRQQHFWLQJ "
HYHU HJ O9LLQLYDDUDQ LWISNVWWBPW IRRQQHRWWHEHWKH %RW
2VWURERWKQLD )LQODQG DQBHRUYNKNOMDROYG WKIBDWDUHQWYV
combined dwelling and burial sites. WLRQV DQG LQKXPDWLRQV LQ W
much topographically from each other as both the
NORTHERN FENNOSCANDIAN BURIALS IN idAhumations and cremations favour locations close
WIDER GEOGRAPHICAL CONTEXT to water and routes of travel. The other notable
GLUHUHQFH EHWZHHQ WKH VRXW
We put forward that Northern Fennoscandian-com burials is that an agricultural lifestyle is clearly not
munities should not perhaps be viewed through amplied in the burials in the North as none of them
conventional territorial/cultural perspective, but include agricultural implements in their grave good
rather from the perspective of a communication assemblages (Appendix 1, 3, 4). The northern buri
network populated by individual and highly irde als also do not include any ceramics.
pendent nodes. The nature of this network and how A few excavated parallels for the northern-type
it functioned and facilitated trade, exchange andcremations are known in the southern regions —
communication has been exhaustively examinedLQ 6RXWKHUQ 2VWURERWKQLD
in several previously published papers (Kuusela.DUHOLDQ ,VWKPXV DQG LQ -IPW
et al. 2016; 2018; 2020; Henriksen 2019; Kuusela 7KH EXULDO RU EXULDOV RI (V\
2020b; Nurmi et al. 2020) and the following is 2VWURERWKQLD )LQODQG -FRQV
based on the premise established in the cited SstudlSRVLWYV LQ D QDWXUDO ERXOGH
LHV ,Q UHODWLRQ WR WKH E XtudthaD féatired FemnBd@@ Of\ théWAinivdard S
proach requires a wider perspective and, thereforeburial in the North. The grave good assemblage
we must contextualise the northern burials within aconsisted of jewellery and small utilities with no
ODUJHU JHRJUDSKLFDO VFD O Hag#sultéra& Pripbrieht® Tovkekpgendirig Wil Kvith
ern burials with burial practices in use elsewhere atWKH QRUWKHUQ FUHPDWLRQV 7}
WKH WLPH LW PD\ EH REVHUY Hi&agits lafbehed/ KUt asb® ddadyed af ithe) bones
and where they utilise common elements. have been made, it is unknown whether the site
7KH PRVW QRWDEOH GLuH U H c@asi$stsof biradsDoivoVridiMid@aR or\& Buiddl ¢
EXULDOV IROORZ D GLuHUHQ Won iRddv/iRljadlib Bvk dépbDsits. PHrikLig-ndM&dod Q
the southern burials. For example, the ubiquitouscarbon date available, but the artefactual typology
cremation cemeteries in the South are often lo indicates a Crusade Period dating (Miettinen 2001).
cated on a prominent hillock or ridge situated near 7KH 2UDYDVDDUL 6LLOLQUDOQ\
an agricultural landscape (Wessman 2010: 23—4)Central Finland) excavated in 1981 (Vilkuna 1984)
Traditionally, singular burials in the North have was much like the former — a cremation or crema
been simply thought to be burials of hunters ortions deposited into stony ground in between and
travelling people who died far away from home, under boulders together with various grave goods.
but there are other possible, intentional reasons foNo burial structures were observed. The cremated
these burials since most, if not all of them, are situ bones (~0.3 kg) were deposited into three clusters
ated near bodies of water and important waterwayswithin a radius of one metre, and the grave goods
The fact that these northern burials favour prexim had been placed around the clusters (Vilkuna
ity to waterbodies and travelling routes indicates a1984). The grave goods consisted of a spearhead,
GLUHUHQW FRVPRORJ\ +DNDPINDULRXVHIOIMHFHY RI MHZHOOHU\
JRU H[DPSOH WKH 9LLQLY DD U DapnitsWVikliheE 2o84). Ahouyh, ORENIIY, thG
on a ridge system connecting two large rivers — theburial is much like the northern equivalents, the
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Figure 3. Comparative burial sites outside the study region.

presence of ceramics is a divergence as none ofth @ LNHO\ KDG D ERDW ODLG RYHU W
northern burial assemblages include ceramics. Thé&hmelev 2020: 141-56). Although there is no
burial has not been radiocarbon dated, but basedvidence of a boat from the Heinisaari site, the
on artefact typology, Vilkuna (1984) dates it to the possibility of some sort of structure, on top of or
Viking Age. next to which the grave goods in Heinisaari were
Similar tradition of singular cremations near GHSRVLWHG KDV EHHQ GLVFXVVHC(
waterbodies, often situated at important travel 42—3). The deposition of the burnt bones near the
ling routes can be found in Karelia near the Lakesurface or on top of the ground as well as the place
/IDGRJD LQ 1RUWKZHVW 5XVYV L henvofHiz\gdie\gooddon Hathtsites (possibly on
+ 7KH FUHPDWLRQV R ItdploKdD ek ©© EheNbbatida®urial structure) and
6IQNLQPINL DUH VLQJXODU F Uhd PDmirer @vatidhHhear ahXrRgortant water
reminiscent of the Heinisaari burial, with only way bear strong similarities to the northern buri
part of the cremated remains of an individual de als. Kalmaniemi has been dated to the Viking age
posited in the burial with assemblages comprising % HOVNL\ 6KPHOHY +
bronze jewellery and iron weapons, although like ,Q 6ZHGHQ LQ WKH -IPWGOGDQG UH.
in the burial discussed previously, the assemblagetar cremations all dating to the Viking Age were
DOVR LQFOXGH FHUDPLFV % HdndMuhd excaMatBaNnie 1990s (Hansson 1994).
+ 2QH RI WKHVH EXULDOV Th¥ LuhDdBrsdpdsBetitiaQuvas ound-dabe a very
to the Crusade Period with artefactual dating of thelow stone setting (some 5 to 10 cm in height) un
RWKHU FUHPDWLRQ LQGLFDW Lderwhizh the Erér@ad)bdbes-and¥rad® §obds had
/IDDNVR + $ EXULDO I|been.demBitbdlThe Pdlsvallen burial is seemingly
in Karelia, Northwest Russia is especially very like the Northern Finnish ones in that both the cre
similar to the Heinisaari cremation burial. The mated bones and burial goods were deposited on
Kalmaniemi burial included a small deposition the ground surface with the bones being concen
of burnt bones as well as an assemblage of grav&ated on a roughly 80 x 30 cm area with ne vis
goods around the burial. The Kalmaniemi burial ible structure discernible on the site (Hansson 1994:
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1-4). The Sylsjon burial was severely damaged byartefact distribution, with the brooches and other or
water erosion caused by water level regulation anchaments being located in the north-end of the burial,
no details of the burial could be reconstructed, butit is possible the head of the deceased has been in
EDVHG RQ WKH SDWLQD RQ W KiHe nQts The\ddsetnbliageVimtludet 2evionX plddes
to be a cremation (Hansson 1994: 4-6). The fourthof ornaments, an axe blade, utilities, a bronze ves
FDVH %XUYDWWQHW ZDV DOVRHZIDPRIHO K¥HUKRH/ IERO® GEX VoDV H
excavation revealed the burial to have likely beenogy, the burial has been dated to the Crusade Period
a structureless cremation deposited on the groungPaloniemi 1959). The following year, another exca
VXUIDFH ZLWK ¢(QGV DQG FU H raion S canéuted\on tie)$ie@ @ndrabther grave
an area roughly 2 x 1.5 m wide (Ingers 2013: 3).was discovered, but it was completely empty with
7KH -IPWODQG EXULDOV DOO reithetbsighlbRaPsketedi Kor Briv& dgdbtls (Luho
VOLIJKWO\ EXW QG JRRG HTXLYDOHQWYV/DXRWPDWIRH GRUWMKHULEY U
cases and are roughly contemporaneous with thensingular inhumations present in the North with two
Notably the burial assemblages of all of thesebui GLVWLQFWLYH GLUHUHQFHW £+ ¢ U
als are similar to the northern cases in that in nonesluded an agricultural implement but those are-miss
of them contain agricultural implements — insteading in the northern burials and, secondly, the burial
the grave good assemblages are composed of weapias accompanied by another burial. However, be
RQV DUURZKHDGV NQLYHV ¢ iddcomnpdieied envpiyHi raturer@@vhidtRelably
1994; Ingers 2013). Interestingly, however, three EH GLVFHUQHG 7KH RWKHU FDVF
RI WKH IRXU -IPWODQG E XU L D QNuri@d; RoxteKardla,\FihRndGwaz folrte kh the
LV D UDUH ¢QG LQ WKH 1RUWi#e 1BtvceRt@yand\tokditted Bf ¥ Wunta®dKeleton
Marikkovaara burial contains a sword. and a sword dated to the Crusade Period (Lénnberg
Cases of combining cremations and inhuma 1972: 24). The site was not excavated so no further
tions akin to Valmarinniemi and Suutarinniemi details of the burial can be reconstructed.
DUH NQRZQ ZLWKLQ D IDLUO\ ZLGH UHJLRQ ([DPSOHV
HILVW LQ B6RXWKHUQ DQG (D DWeidni Qutsid@D QG )LQODQG
Karelian Isthmus and Scania in Southern Sweden
6FKZLQGW * 8LOR With thik Ndhix@uBlisation of the northern bur
2009; Taavitsainen et al. 2009: 205; Kuusela 2015ial material, we note that although the Northern
18-9; Satalecki 2016; Puolakka 2019; Moilanen Fennoscandian burial practices do diverge from the
2021: 69-70). Furthermore, at the end of the Vikingprevalent burial practices in use in the South, they
Age, inhumation burials begin to appear increma VWLOO ¢QG FRXQWHUSDUWYV VRF
tion cemeteries under level ground in SouthernSea region. Yet certain nuances — for example in
Finland prior to inhumation cemeteries becoming burial assemblages — still set the northern burials
common (Wessman 2010: 27-8; see also Fahlandepart from their southern equivalents.
2018; Moilanen 2021: 70-1). Thus, the relationship  When we closely observe all the burials in the
between inhumations and cremations during theNorth, we note that the variation between the-buri
/IDWH ,URQ $JH DQG OLGGOH $JIDVY QB MV-RAMNMUDXQA. GBQWD EXW Wl
WLRQV LQ YDULRXV UHJLRQV DOhéRXia) BadickstiordDexadersirGildibies @6
whereas there are divergences in how this feature isshen inhumations are compared with cremations.
exhibited, the idea itself seems to have a fairly wideThis extensive variation within and between buri
geographical distribution. als can be seen in burials also in Southern Finland
Two inhumations in Southern Finland bear simi  (Moilanen 2021: 79-81).
ODULWLHV WR VSHFL¢FDOOY WK Hhg Bubialé kxabiiQed/ih Q& pre&sentpaperkspan D
WLRQ EXULDOV 7KH ¢UVW /D XatrosB BNdrge gebyrédmhicab RN &nddthRassing a
2VWURERWKQLD )LQODQG ZDwdovareh \afHdpodraphical MtiBcaiks ranging
surrounded sandy ridge and consisted of a richlyfrom coastal lowlands and river valleys to inland
furnished North-South-oriented inhumation and lake districts and fell-dominated high grounds.
was excavated in 1958 (Paloniemi 1959). The skel +RZHYHU LI ZH H[FOXGH WKH GLI
eton had decomposed completely, so its position irthe burials, resulting from the geographic precondi
the grave cannot be reconstructed, but based on th#ns of the regions they are in, similarities surface.
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Most notably, although especially the inland buri especially in the inland, the most opportune time
als often appear to be somewhat remote, they aref travel would have been winter — during which
closely related to waterbodies and routes of travelnot only the weather but also the distinct lack of

HJ %HUJPDQ HW DO daylight would have caused severe complications
— travellers in the inland likely followed well-set
NORTHERN FENNOSCANDIAN and known paths to set destinations at more or less
COMMUNITIES A DECENTRALISED predetermined schedules.
NETWORK The same kind of network of coastal hubs

FRXOG SODXVLEO\ KDYH H[LVWHG L
As already noted, the Northern Fennoscandian netNorthern Fennoscandia on the coasts of the White
work and the manner in which it functioned have Sea and the Lake Ladoga. The Kola peninsula and
been studied previously in several publicationsthe coast of the White Sea have been of great inter
(Kuusela et al. 2016; 2018; 2020; Henriksen 2019;est to researchers who have been debating the lo
Kuusela 2020b; Nurmi et al. 2020), but it wil be FDWLRQ RI %MDUPLD $ UHFROOHFW
H[DPLQHG KHUH EULHA\ DV LWnéntiorR kallbks©fHhe Daptiierh séa ol kekiching
present discussion. The network was composed o& mouth of a big river, beyond which the inhabited
coastal and inland gateway communities forming aland was said to be situated, indicating perhaps a
system of independent but interlinked hubs. Keyin FRDVWDO KXE %HFDXVH RF WKH YL
the formation of the network were two factorsacting FKDHRORJLFDO ¢QGV LQ WKH DUHD
in synergy — the natural conditions imposing eycli Fjord and Kuzomen, however, it has been proposed
cal restrictions on travel, and the absolute dependthat this northern sea route may not have been of
ence of the network on information. The so-called as much use or interest to the traders as the river
ice winter phenomenon is a natural condition thatroutes through the inland, and the sea route in the
DUHFWHG QRUWKHUQ WUDGH REXWKR IF&®%BWK QLU DN KK KFRKWEKQQBQH G
%D\ DQG LWV QHLJKERXULQJ DfbhhXsreliaxadd Qe) Natth@rd/bi/lda as{Ho the
to pack ice, maritime access to the coast was cutery northern parts of present-day Finland, Sweden
Ru IRU URXJKO\ VL[ PRQWKYV R laWf Kdiway\Rete ofgkehter dtiliBy \(Wakakokd 1991:
same time inland travel was convenient when fro 75-8; 2007: 142-9).
zen waterways, swamps and lakes could be utilised Thus, the coastal communities held a gateway
DV WUDYHOOLQJ URXWHV 2NNBRNQWLRQ@ZHHPH QVKMA BRXOG VXSHI
2014; Kuusela et al. 2018: 770). During summer, QHWZRUN RQ WKH VHD FRDVW DJ[LV
the situation was reversed as the roadless swampsccupied geographical key locations where the main
riddled and heavily forested landscapes made amiver routes towards the inland began, and where
RYHUODQG WUHN GLVFXOW - | X @¥erseattadeds dkvedd duting/ the shilivgJdedson
¢F WR WKH PRVW WUDYHUVD E énd, ahEne/dtherzhBnd/ they hasBdsséal Gnfdiation
were of limited utility due to frequent and at times regarding the inland dwellers and knowledge of
energetic rapids making travel by boat arduous. Thevhere they would be at a given time (for an in-depth
situation along the White Sea coast and the inlancanalysis of the system, see Kuusela et al. 2016;
was likely similar. 2018). The inland communities for their part-pos

,Q DGGLWLRQ WR WKH GLyvF X eg¢éetiva-bateiay (pshop GasatkoH thé novidedder

tions on travel caused by natural conditions, the vasof inland travelling routes and where and when they
distances of the inland made it necessary for anyongould meet their trading partners and on what con
who wanted to trade with the inland communities ditions — thus they controlled the network along its
to know where they would be at a given time andcoast—inland axis (see Henriksen 2019). Therefore,
have suitable contacts among them. The Swediskevery node along a trading route was a potential
BULHVW 20DXV 0DJQXV *RW K Xlgckdown peint of@e network and its function was
LQ KLV WK FHQWXU\ ZRUN +depentiBrit arbthesddodinill @\VWhdeXey controlled
Septentrionalibus (the History of the Northern the node. These lockdown points, or gateways, can
Peoples), comments how the inland dwellers couldalso be called constriction points or bottlenecks
not be found without their consent, being able to VHH (DUOH 6SULJJV FUHDWLQ.
easily avoid unwanted visitors. Considering that,

39



comparative advantage (Ling et al. 2018) for theDISCUSSION ADAPTATION OF PRACTICES
community holding a respective gateway. IN A DECENTRALISED NETWORK

(VVHQWLDOO\ WKH QRUWKHUQ QHWZRUN ZDV DQ LQIRU
mation network — information of travelling routes 9LOOH +DNDPINL KDV DUJXH(
and personal acquaintances were necessary in faWLRQ RI WKH 9LLQLYDDUDQ LWIS
cilitating contact. Due to the gateway position all ern cremation burial zone should be viewed as a
parties held, the nature of the network was such thatranscultural space where cultural hybridity results
LW HUHFWLYHO\ SUHYHQWHG F id @\atditaeologi€alWecBr thdt @ppeaié lasvaxX BywV L
where all the parties hold the information required EULG” Rl GLUHUHQW SUDFWLFHV
for a system to function, the creation of a central cultural context. In the present paper, this view is
ised structure within the system becomes unlikelydeveloped further, and it is suggested that all of
(see Kuusela et al. 2018; Nurmi et al. 2020). ThisNorthern Fennoscandia was a zone where experi
implies that, while the northern communities were mentation was practised relatively readily and the
resistant towards control from outside the network,social orders and practices that created the various
they were equally resistant to control from within as burial forms were not subjected to high levels of
in an information network-based system, membersconformity. This is more than simply a combination
FDQ RQO\ HIHUW LQAXHQFH RY éf USaltKarh’ dnd. m@ritherh” DovW WeSdr) bnd
and the system does not easily develop a hierarchi3(DVWHUQ”™ WUDLWYV DQG WKXV PF
cal structure where one party gains dominance ovethe whole region should be viewed as a dynamic
the others. Furthermore, as contact in general reied UHD ZKHUH WKH AXFWXDWLRQ D
on personal acquaintances and relations, and trustave been the norm. Accordingly, although enough
between the individual partners (Kallioinen 2012; similarities between the burials in the North exist
Hermanson 2013), the relationships in the networkto suggest that there was a common base to the
were highly individual. From the perspective of cosmologies that resulted in the burials, i.e., acom
transmission, adaptation and exhibition of practicesmon superstructure, the variation suggests that, to
a decentralised network lacking hegemonic struc D IDLUO\ VLIJQL¢{FDQW GHJUHH W
tures, and reliant on individual contacts, may haveaAXLG DQG LQ AX]
high level of variation. In a position of comparative ~ We put forward the suggestion that it was the
advantage, a seemingly weaker party can prevenivay in which the interaction network in Northern
the birth of an asymmetrical power relationship andFennoscandia worked that facilitated a situation
maintain peer interaction, even when at the outsetvhere high levels of uniformity of practices were
the power balance between the interacting partiesiot prone to be born. The archaeological remains of
would appear to heavily favour another party (seethe study period in the North have a tendency to be
Kuusela et al. 2018). ORFDWHG QHDU RU DORQJ WUDY

This has important implications for the spread .XXVHOD %HFDXVH WKH FF
and adaptation of practices, as the comparative adng in the North quite likely had multiple direc
vantage held by communities holding their respec tions of contact, and as the region was subjected
tive gateways caused a situation where centralisedVR D IDLU DPRXQW RI WUDVF GX
structures that could facilitate the spread of homo VHH .XXVHOD HW DO +C
geneous practices was unlikely to form and wouldmembers of the northern communities met and
KDYH EHHQ GLVFXOW WR HQIR Urféddadied Wi \visidig Hrorb X6euerak Mirections
mogeneous structures would include, for example, UHJXODUO\ DQG EHFDPH IDPLOLL
GRJPDWLF &KULVWLDQ EXU L D Ctices) Dhis Vedilitakell a SiDdEisn Jieww He mpthern
or node, maintained independence due to their e FRPPXQLWLHY DGDSWHG GLuUHUF
spective comparative advantage. Accordingly, andVSHFL¢{F FLUFXPVWDQFHV RQ ZK
largely irrespective of others in the network, they EH FRQVLGHUHG D FDVH E\-FDVH
could choose and adapt various practices into theitWLFHY DQG LQAXHQFHV ZHUH PH!
lives in a manner of their choosing without pressure LQ D SHUVLVWHQW VWDWH RI AX
from centralised oversight. This variability is-dis constantly renegotiated parts of their cosmologies,
cernible in the northern burials. creating practices which were distinctly their own

in the process (Puolakka 2020). As the interactions
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in the North were strongly based on personat con communities were a part of. This may be demon
tacts and were thus not under centralised supervistrated in the relatively wide range of variation in
sion (Kuusela et al. 2018), a situation was createdhe burial practices in use in Northern Fennoscandia
where the communities individually decided how during the Late Iron Age and Medieval Period.
practices would be adapted into their cultural-con
text if they were adapted at all (see Kuusela 2020b)ACKNOWLEDGEMENTS
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Appendix 2. Radiocarbon datings (* of the sites discussed in the text.

Site Laboratory ID# 14CageBP | &DO $' 2 Reference
Arvidsjaur 2140:1 Beta-100079 1080 + 40 890-1040 (0,979) Ostlund 1996
1100-1120 (0,021)
Heinisaari Ua-52340 1177 + 28 770-900 (0,919) Hakaméaki 2018: 44, footnote 17
920-960 (0,161)
Ua-52341 1168 + 29 770-900 (0,839)
920-960 (0,161)
Hiukka Hel-2337 830 + 100 1010-1310 (0,979) | Jarva et al. 2001: 31
1360-1390 (0,021)
lilllinsaari Ua-50693 (cremation 1) 926 + 40 1020-1190 Kuusela 2015: 10, footnote 19
Suutarinniemi Beta-382690 (cremation 2) 940 + 30 1030-1160
Ua-50694 (inhumation 2)(*** 563 + 36 1320-1350 (0,05) Kuusela 2015: 10, footnote 20
1390-1460 (0,95)
Ua-50695 (inhumation 2, cervid | 554 + 34 1310-1360 (0,48) Kuusela 2015: 10, footnote 21
skull) 1390-1430 (0,52)
Beta-382691 (inhumation 3)(*** | 610 + 30 1300-1400 Kuusela 2015: 10, footnote 20
(uncorrected)
1510-1870
(corrected)
Ua-50696 (inhumation 3, ad 588 + 36 1300-1370 (0,693) | Kuusela 2015: 10, footnote 21
ditional human skull) 1380-1420 (0,307)
Kyrkudden(** St 7973 (Grave A18) 945 + 80 900-910 (0,004) Wallerstrém 1995: 158
970-1260 (0,996)
Ua-3522 (Grave A25) 395 + 50 1430-1530 (0,607) | Wallerstrom 1995: 177
1540-1640 (0,393)
Skellefted stad 179:1 Beta-100079 1080 * 40 890-1020 Ostlund 1996
Térna 195:1 Ua-18196 460 £ 55 1320-1350 (0,036) | Heinerud 2002
1390-1520 (0,856)
1560 (0,003)
1571-1630 (0,106)
Valmarinniemi(**** Hela-2010 (cremation G) 934 + 32 1020-1160 Taavitsainen et al. 2009
Hela-2006 (cremation A) 680 + 30 1270-1320 (0,635)
1350-1390 (0,365)
Beta-451054 (inhumation 128) 910 + 30 1070-1080 (0,009) | Ikéheimo 2018a
1150-1270 (0,967)
Beta-451053 (inhumation 123) 730+ 30 1220-1240 (0,033)
1240-1300 (0,967)
Beta-451050 (inhumation 39) 630 = 30 1320-1350 (0,078)
1390-1450 (0,922)
Vanha kirkko(***** Hel-2480 (grave 182) 540 + 80 1320-1350 (0,046) | Paavola 1998; Ikéheimo 2018b
1390-1640 (0,954)
Hel-2991 (grave 110) 370 + 100 1520-1600 (0,111)
1610-1950 (0,889)
Viinivaara E Beta-375718 1200 + 30 715-743 (0,061) Hakaméki 2016: 36-8
765-895 (0,925)
929-940 (0,014)
Beta-375719 1080 + 30 894-930 (0,284)
940-1020 (0,716)
Kuzomen Il Ua-3522 (Grave A25) 750 + - 10 1200-1210 Ovsyannikov & Ryabinin 1989

*) All dates calibrated using the Calit*C online calibration program (Stuiver et al. 2018), which includes tools for

applying a marine reservoir correction (see note ***) when necessary.

**) Kyrkudden has a very extensive radiocarbon sequence available that has been fully published in Wallerstrém 1995.
The ones listed here are chosen as representative of the dating range.

7KHVH VDPSOHV ENRI®/sDindiQatidd thit tey may be subject to the marine reservoir effect (see
Ikdheimo 2018a, b). However, the extent to which the marine reservoir effect could affect the radiocarbon dates of the
Bothnian Bay region — as the bay is both shallow and fed by multiple major rivers increasing the freshwater content
— is unknown in lieu of an extensive study (Ikdheimo 2018b: 111). That the marine reservoir effect correction — when
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applied with the available data — exaggerates the results is evident in the corrected date of inhumation 3 (Beta-

382691). The uncorrected date of this burial is in line with the other radiocarbon datings from the cemetery, and

in general agrees with the archaeological features of the site, whereas the corrected date pushes the burial to the

16th century or beyond. Based on archaeological, historical and cartographic evidence available for the site, such a

dating is very unlikely (see Kuusela 2020b for more discussion). It is likely that the marine reservoir correction — which

LV EDVHG RQ LQVXIILFLHQW GDWD DV WKH %RWKQLDQ %D\ UHJLRQ FXUUHQWO!
correction (IkAheimo 2018b: 111-2) — overexaggerates the age difference between the uncorrected and corrected

GDWHV 7KH FRUUHFWLRQ LV OLNHO\ GHWULPMNIeH D hislsemplekves peitidutariR | LQ KX P D W
high, possibly aggravating the correction effect. In Table 3, marine reservoir correction has nevertheless been applied

(following lkaheimo 2018a: 9-12), but in the case of inhumation 3, both the corrected and uncorrected dates are

displayed. For the other corrected datings, the age differences between the corrected and uncorrected datings are not
VLIQLILFDQW ZKLFK LV OLRNH&alsGXH WR PXFK ORZHU £

***) The Valmarinniemi cemetery has a wide radiocarbon dating sequence made and published in multiple
publications (referred to in the table). Due to multiple problematic — with some possibly contaminated — samples (see
Ikéheimo 2018a), it will not be reproduced here in its entirety, but the datings selected represent the range of the
sequence.

*+4%) The Vanha kirkko sequence has been fully published previously, and subsequently re-examined due to the
marine reservoir effect possibly affecting the datings (see note *** above). The full radiocarbon sequence will not be
reproduced here, but the selected datings represent the dating range of the cemetery. The datings presented here are
ones where the marine reservoir effect correction has been applied.

**xkk) The article does not include the Laboratory ID for these datings, but the analysis was done in the Leningrad
branch of the Institute of Archaeology (LOIA) of the USSR Academy of Sciences.
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$SSHQGL]

$UWHIDFW ¢QGV FUHPDWLRQV

Country

Site

Finds

Unburnt

Burnt

References

Finland

Heinisaari lansi
(1000028151)

Axe blade x 2

Penannular silver brooch

Silver coin (perforated) x 3

Knife

Spearhead x 2

Fire steel

Bronze strap tag

X | X | X | X | X |X|X

Hakamaki 2018: 42-50;
Hakamaki & Maijanen
forthcoming

Finland

li lllinsaari
Suutarinniemi
(1000019094)

Oval bronze tortoise brooch x 2

Silver necklace

Bronze chain divider

Kuusela et al. 2013, Mujunen
2014

Finland

Iso M&rantd
(1000027140)

Axe blade x 3

Glass beads

Bronze curb chain links

Knives

Bronze belt mountings

Bronze neck ring fragments

Round bronze pendant

X | X | X | X | X | X|X|X|X]|X

Iron pot handle

Bronze knife sheath mountings

Fire steel x 2

X | X | X

FHA 2015, Hakamaki & Anttonen
2017

Finland

Jysmanniemi
(1000028683)

Spearhead x 2

Knife

Hakamaki & Anttonen 2017

Finland

Jarvenpaa
(1000034809)

Penannular bronze brooch

Arrowhead

Knife x 2

Fire steel

Kuusela 2020c

Finland

Kannusniemi
(1000031097)

Axe blade x 2

Unknown

FHA 2021

Finland

Kivisaari
(777010073)

Axe blade x 2

Bone comb fragments

Penannular bronze brooch

Penannular bronze brooch

Penannular silver brooch

Fragmented bronze chain

Fragmented bronze curb

Fragmented knife

Bone knife hilt

Fragmented bronze knife sheath
mountings

X | X | X | X | X

Bone spoon fragments

x

Fire steel

Huurre 1973

Finland

Lehtolampi lounas
(1000032888)

Axe blade

X

8QLGHQWLAHG EUR

X H DU

WHID

FwW

Finland

Luukkosenlahti
(1000036690)

Arrowhead

Unknown

Axe blade

Bronze belt buckle

FHA 2021

Finland

Marikkovaara
(1000016629)

Arrowheads

Unknown

Axe blade

X

Knives

Unknown

Spearhead x 2

Sword

Appelgren 1898, Kuusela 2020d,
FHA 2021
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Country

Site

Finds

Unburnt

Burnt

References

Finland

Mikonsarkka
(777010056)

Round bronze pendant x3

X

Melted glass beads

X

Huurre 1983: 359-61

Finland

Maranndnkangas
(1000030868)

7KLV VLWH KDV EHHQ H[FDYDW,
As of the writing af

to have been a cremation burial.

this article, the report is not yet available.

WIGE 20Q0, FHAROQIG YHULA

AHG

Finland

Onnela 2
(1000040739)

Temporal ring

X

Silver bracelet

X

YLE 2020, Tapani Rostedt pers.
comm.

Finland

Pieni Maranto

Bronze pendant (a so-called
“ear-spoon”)

X

Hakaméki 2015b

Finland

Sotataival 3
(1000039032)

Axe blade

Arrowheads

Fire steel

Bronze belt mounting

Bronze chain

X | X | X | X | X

Esa Mikkola pers.comm.

Finland

Tyynelanranta
(777010281)

Arrowhead x 2

Bronze belt buckle x 2

Bronze belt mountings

Bronze bird pendant

Fragmented penannular bronze
brooch

Fragmented penannular silver
brooch

Iron ring

Knife

Bronze strap divider x 2

Taskinen 1998

Finland

Valmarinniemi
(241010037)

Silver coin x 6

Glass bead

Iron purse mounting

Bone artefact

X | X | X | X

Ikéheimo et al. 2017

Finland

Viinivaaran itapaa
(1000022658)

Axe blade

x

Bronze belt mounting

Knife

Fire steel

Hakamaki 2016

Sweden

Arvidsjaur 2140:1

Axe blade

Penannular bronze brooch

Silver coin x 4

X | X | X | X | X ]| X

Hedman 2003: 92—4

Sweden

Kyrkudden

Knife

Wallerstrom 1995: 155-6

Sweden

Skellefted stad 179:1

No grave goods

N/A

N/A

Ostlund 1996

Russia

Liva 1

Bronze pendant

Bronze penannular brooch

Arrow heads

Axe

Copper sheet fragments

Bronze convex brooch

Murashkin & Kolpakov 2019:
75-84

*) Cemetery assemblages are not presented grave by grave but rather by artefact types
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$SSHQGL]

SUWHIDFW ¢QGV LQKXPDWLRQV

Country

Site

Finds

References

Finland

lin Hamina (1000011507)

Copper pendant

Silver coins

Bronze mountings

Textile fragments

Seal tooth pendant

Kallio-Seppa et al. 2011

Finland

Hiukka (699010411)

Knife

Jarva et al. 2001

Finland

li llinsaari Suutarinniemi (1000019094)

1R DUWHIDFW AQGV

FHA 2015, Hakaméki & Anttonen
2017

Finland

Sotataival 3 (1000039032)

Knife (burnt)

Arrowhead (burnt)

Bronze chain divider

Bronze bird pendant

Fragmented bronze chain

Glass beads (at least one exhibit
LQJ AUH GDPDJH

Iron pot handle

Fire steel

Iron hook

Artefacts examined by the authors

Finland

Valmarinniemi (241010037)

Bronze brooch

Silver coins (some perforated)

Silver buttons

6LOYHU AQJHU ULQJ

Silver ring

%URQ]H AQJHU ULQJ

Tin mountings (fragments)

Circlet (bronze & glass beads)

Iron artefacts

Textile fragments

Leather fragments

Koponen & Pelttari 2016

Finland

Vanha kirkko (72010005)

Glass beads

Copper coins

Silver coin

Textile fragments

Bronze circlet

Bronze hair jewellery

Bronze needles

Glass bead necklace

Iron artefacts

Paavola 1991; 1998

Sweden

Arjeplog 301:1

Axe blade

Spearhead

Manker 1961: 128; Liedgren &
Backman 2002

Sweden

Arjeplog 3135

Bronze oval tortoise brooch

Silver coin (Arab)

Serning 1960: 117

Sweden

Byske 67:2

Bronze oval tortoise brooch

Serning 1960: 122-3

Sweden

Godejaure

Iron belt buckle

Knife

Leather knife sheath

Manker 1961: 138-41
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Country

Site

Finds

References

Sweden

Gutuberget néra Forsback

Birch-bark artefact

Manker 1961:97; Schanche 2000:
408

Bone artefacts

Bronze plate fragment

Bronze ring brooch

Antler comb

Iron mounting

Iron artefact

Sweden

Jokkmokk 24:1

Silver arm-ring

Serning 1960: 128-9

Axe blade

Bead fragment (possibly tin)

Bronze mounting

Spearhead (barbed)

Fragmented leather strap, several bronze
mountings & bronze strap tag attached

Bronze strap buckle

Bronze strap divider x 3

8QLGHQWLAHG IUDJPHQWH

G LURQ DUWHIDFW

Sweden

Jukkasjarvi 533:1

Axe blade

Schanche 2000: 407

Penannular bronze brooch x 2

Bronze chain fragment

Copper kettle rim

Bronze neck ring

Sweden

Kyrkudden

Copper sheet

Wallerstrém 1995: 118, 140

Bronze wire

Bronze mountings

Knife

Iron fragments

Whetstone

Sweden

Skaran

1R AQGV

Larsson & Rathje 2001, Rathje 2003

Sweden

Tarna 195:1

Axe blade

Manker 1961: 156-60; Schanche

Knife

2000: 408; Heinerud 2002

Sweden

Vilhelmina 1:1

Axe blade

Serning 1960: 154; Manker 1961:
99—108

Glass bead x 15

Oval bronze tortoise brooch

Knife

)OLQW ADNH

Sweden

Overluled 436:1

Glass bead

Serning 1960: 160-1

Copper sheet fragments

JUDJPHQWHG VLOYHU AQJH

U uULQJ

Bronze mounting x 46

Bronze strap buckle

Bronze strap divider x4

Leather strap fragments

Textile fragments

Whetstone
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Country Site Finds References

Russia Anzersky Island Penannular brooch bronze/silver Martynov 2010: 338-41
Russia Kuzomen 1 Large Iron chain Manker 1961: 138-41
Arrowhead

Bronze penannular brooch

Fragments of an iron object, possibly a kettle

Zoomorphic bronze pendants

Bronze chain holders

Bronze chain fragments

Bronze belt buckles

Iron Buckle

Coin

Round bronze brooch

Bronze rings strung on a strap

Glass bead

Russia Kuzomen 2 Temporal ring Ovsyannikov & Ryabinin 1989:
201-11
Bronze penannular brooch

Round bronze pendants x 15

Flipper shaped bronze pendant
Glass beads

Lyre-shaped bronze belt buckle

Bronze rings

Bronze strap dividers
Axe blade
Knife

Textile fragments, some including bronze
spiral decoration

Leather and fur fragments
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Janne lkaheimo, Markus Riihimaki & Markus Kaakinen

PROVENANCING ARCHAEOLOGICAL CHERT FINPSRFITNITIAL RESULTS
FROM THE EASTERN COAST OF THE BOTHNIAN BAY

Abstract

We present the initial results of a research combining non-destructive chemical analyses with a quantitatively
DQG FKURQRORJLFDOO\ UHSUHVHQWDWLYH UHVHDUFK DVVHPEODJH 2
HQDQFH RI /DWH 1HROLWKLF DQG %URQ]H $JH FKHUW AQGV IURP WKH
WKH HDVWHUQ FRDVW RI WKH %RWKQLDQ %D\ 7KH UHVXOWV FRQAUP
PDWHULDO VRXUFHV HDVWHUQ &DUERQLIHURXV FKHUWYVY KLJK LQ LUR
Scandinavian or southern Baltic origin. We also consider the overall applicability of pXRF as a non-destructive
UHVHDUFK PHWKRG WR GHWHUPLQH WKH SURYHQDQFH IRU DUFKDHRC
boreal zone, characterized by the impact of post-depositional weathering on the chemical composition of objects
IRXQG LQ WKH VRLO PDWUL]J

Keywords: Bronze Age, Bothnian Bay, chert, provenance, pXRF, weathering
-DQQH ,NIKHLPR $UFKDHRORJ\ 32 %R]| 8QLYHUVLW\ RI 2XOX )

ODUNXV S5LLKLPINL &HQWUH IRU ODWHULDO $QDO\VLV 32 %R][
PDUNXV ULLKLPDNL#RXOX A

ODUNXV .DDNLQHQ $UFKDHRORJ\ 32 %R] 8QLYHUVLW\ RI 2X0O)
SHFHLYHG $SULO 5HYLVHG $SULO $FFHSWHG 0D\
,NIKHLPR - G5LLKLPINL 0 .DDNLQHQ 0 BURYHQDQFLQJ $UFKDHRC

from the Eastern Coast of the Bothnian BRgnnoscandia archaeologieax: 57-75.

INTRODUCTION

This paper presents the initial results of a re and the results interpreted have also been-nten

search program combining non-invasive chemi sively debated (e.g., Frahm 2013; Speakman &

cal analyses with a quantitatively and chrono Shackley 2013). Here, the intention is to assess
logically representative assemblage of chertthe applicability of pXRF as a non-invasive

¢QGV IURP WZR VLWH FOXVri¢tdad Yo eStabksb \prb@ndrcg fonakgtiantita
eastern coast of the Bothnian Bay in northwest WLYHO\ VLJQL¢{FDQW QXPEHU RI D
Finland to answer not only methodological but ¢ QGV UHFRYHUHG IURP WKH FRQL|
also archaeological research questions. The rewhere the impact of post-depositional alteration
VHDUFK PHWKRG DQ ; UD\ AXRQHS/AWQREDDIQDYNVRLY HUHFW RQ
performed with a portable analyzer (pXRF), has position of objects found in the soil matrix.

become very common over recent years in ar  From the archaeological standpoint, the aim of
chaeology, but the ways the method is appliedthe article is to revitalize the Finnish scholarship
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focusing on the provenance of chert, which is anrocks of biogenic, biochemical or chemogenic
umbrella term for a group of sedimentary rocks RULJLQ" 6WRZ VHH DOV
consisting primarily of microcrystalline quartz % XUNH + IJURP WKH ORF
(Luedtke 1992: 5). Especially in Scandinavia, Huurre 1986: 53). Thus, when found in an ar
these rocks are commonly discussed in archaeochaeological context, these siliceous rocks bear
logical literature under the ‘folk category’ term evidence of long-distance contacts that might
ALQW HJ -RKDQVRQ HW Dave taker the foRrZ &f gif-biving, exchange,

as this term is also used in more restricted senser trade. Prehistoric chert imports in Finland are
WR GH{;QH D EODFN QRGXO D tladitixrally thaughi @ N irkd twolnidbih@roups
siliceous chert associated with Cretaceous deaccording to their geographic and lithologic-ori

SRVLWYV H J 6WRZ WrK(Fg.\1) HAu gR, sHiéebiud Modll&s that occur in
SUHIHUUHG WKURXJKRXW W KCrgtadedusVdh&llOdde availdble \irSahFehg-west
archaeological research question to be dealt WthRULHQWHG FD NP ORQJ E

here concerns the provenance of Late Neolithicfrom southern Sweden and northern Denmark
DQG %URQ]JH $JH FKHUW ¢(QGWRU RRIKVKHNUKX DLFI@D /& 5XV VI
As indicated below, this subject has only beenal. 2006; Hughes et al. 2012). On the other hand,
touched upon in previous Finnish archaeologicalCarboniferous deposits containing chert form a
scholarship. north-south oriented and ca. 1100 km long belt
7R VXVFLHQWO\ VXFFHHG hQ@QorthvReBtRXsQi4 th&d ¥xteigld from the Valdai
various aspects related to these two goals, theegion to the White Sea (e.g., Zhuravlev 1982;
remainder of the paper is structured as follows. =KLOLQ VHH DOVR .LQQXQH
JLUVW D FRQFLVH OLWHUDW X)UMinbrHigpositZ of @rdovidibd ldr@ HKi@iaw K H
state of chert studies in northernmost Europe, FKHUW KDYH DOVR EHHQ LGHQ
the area of Fennoscandia and adjacent regiongatvia (Yurgenson 1958; Kroger 2007; Kriiska
in particular. Here, special attention will be paid HW DO -RKDQVRQ HW LC
to the recent scholarship focusing on geologicalThus, the geological setting corresponds well
deposits and the geochemistry of local cherts. ZLWK 6KDFNOH\{V * RE
Next, the two prehistoric activity areas yielding cerning the wide distribution of chert deposits
the research material for this study will be intro and the potential elemental and isotopic varia
duced together with arguments justifying their tion within them.
selection and the characterization of archaeolog 5HAHFWLQJ WKLV UHDVRQLQ
LFDO ¢QGV $V WKH DXW KR U yuabtithliveZeteDentaD ahBlys$id oR praVetahce,
advantages and pitfalls that the use of pXRF in the research activity on various chert deposits
corporates (see, e.g., Drake et al. 2009; Shacklepf Scandinavian and Baltic origin has intensi
2010; 2012), materials and methods willbe de ¢ HG VLJQL,{FDQWO\ GXULQJ WK
scribed in detail, and special attention has beermainly due to the extensive chemical characteri
paid to the analyses of research materials. Theation program carried out by Anders Hogberg,
results and their interpretation will be followed Richard E. Hughes, and Deborah Olausson.
by a discussion about their wider implications While mainly focusing on geological outcrops
that touches upon both the suitability of pXRF of Scania (southern Sweden) and Denmark
LQ WKH DQDO\VLV RI DUFKD H ReslefdD 20102012, \WMoghere &t al. 2RLR),
the boreal zone and the picture regarding long-these scholars have not only studied additional
distance contacts of trade and exchange in theleposits on the Swedish islands of Gotland and

research are during the Bronze Age. Oland (Hogberg et al. 2016) but also extended
their activity to the Baltic and beyond (Hogberg
LITERATURE REVIEW HW DO 7KH PDLQ-RXWI

search program is the observation that geoehem
Virtually every study touching upon the use of ical methods, the determination of Ca/Fe-ratio in
chert and related siliceous rock types in prehis SDUWLFXODU +XJKHV HW DO
toric Finland begins with a laconic statement HW D O VHH DOVR -RKDQVR
SRLQWLQJ RXW WKH DEVH Q F KdafRbde B3etto distingdishH &b ldhie\iBpdsits
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J)LIXUH 2YHUYLHZ PDS RI WKH 5DXWDMIUYL DUHD 'RWV PDUN
(white) locations. The Jarvensuo 1 site is marked with a star. Background data by Finnish Heritage
Agency (2020a; 2020b) and National Land Survey of Finland. (Map: Janne Ikdheimo.)

from one another. Therefore, the results of theirdeposits of metamorphosed Precambrian cherts
research have been adapted as the framework fare known from the area. The best-known case
this paper, which is further complemented with to Finnish archaeologists is the occurrence
the observations of other scholars that have reof red jasperoid in the Kittila area in Finnish
cently touched upon the topic in Scandinavia, theLapland (Kinnunen 1982; Vartiainen 2017), but
Baltic, and northwestern Russia (e.g., Olofssondeposits of red jasper have recently been also
BRGXVKNLQ =DULYD HWrdp@ted from ¥ithpkeli,s8uthern Ostrobothnia
6HJOLYa 6LQLWV\IQD .R XmhUReD RUD8)HrY addition, several geologi
It is also worth pointing out here that while the cal research reports contain references to other
last Ice Age deprived the Finnish bedrock of deposits of metamorphosed Precambrian cherts
Phanerozoic formations, save the southernmosthan jasperoid (e.g., Lehto & Niiniskorpi 1977;
part and the northwesternmost tip of the country,Sipila et al. 2008; Ohman 2017), which might
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be of interest for the future research. Moreover,synchronous re-alignment of the trade networks
traces of small-scale quarrying of Cambrian could be observed with the introduction of bronze
sedimentary deposits have been discovered immetallurgy to northern Finland.
northwestern Lapland by the Norwegian -bor  As Costopoulos based his far-reaching-con
der at Kuonjarvarri (Guonjarvarri) in Enontekid clusions on quantitatively limited research-ma
H J +DOLQHQ t , Werial Mt waf)deehtealvaphrdpriate to re-examine
however, whether the quarried rock is actually his hypothesis about the change in chert supplies
chert or quartzite, because recrystallized chertfrom the Late Neolithic to the Bronze Age in
DQG ¢QH JUDLQHG TXDUW ] L WdithdbnUrkhla@ lugiRg<eDakgeveReatiHaG®sem
apart (Luedtke 1992: 27) without petrographic blage. Simultaneously, it was also essential to
analyses. form the research assemblage in a way that the
KLOH FKHUWYV DQG UHODW HGH WKRRNG ROKKHVF BIOJ JRAO.@WR | W
chalcedony, and jasper) in Finnish archaeslogi the applicability of pXRF as a non-destructive
cal assemblages have been studied quite-interresearch method to determine the provenance
sively (for research history, see e.g., Manninen|IRU DUFKDHRORJLFDO FKHUW ¢
HW DO + WKH SURYH@®DQ@FHURXWERUHI¥O |RQH + FR
PDWHULDOV KDV EHHQ VW X @Gnofld okfdctiVel in\additiBnadNHe smalllhkim
search methods rather sparingly. Nonethelessber of excavated archaeological sites pertaining
two important contributions were published al to the period of interest, left very few options
ready in the late 1980s. Kinnunen et al. (1985)regarding the choice of materials to be studied.
explored various properties of chert, such asThe rationale behind their selection will be- de
texture, mineralogy, and microfossil content, scribed next.
whereas Matiskainen et al. (1989) applied atom
ic absorption spectrometry (AAS) to carry out MATERIALS
WKH RQO\ VXVFLHQWO\ FRPSUHKHQVLYH JHRFKHPL
cal study of chert-like materials published to The Sites
date in Finland. Most samples they examined,
LQ WRWDO ZHUH DUFKDH RdDIRdieWw Bronzg Agé divalling Bitds afe-khokin
destroyed in the analysis along with a selectionfrom northern Finland, comprising the provinces
of geological reference materials. The resultsof Lapland, Kainuu, and Northern Ostrobothnia,
suggested a rather clear-cut and temporallyas they customarily lack any features that could
VLIQL{FDQW GLYLVLRQ EHW béldetectyd lksvishleRivormgliesQFR the Rround
Neolithic and Bronze Age cherts with a chreno surface. Instead, these sites are characterized
logical shift from the exploitation of the eastern by tightly clustered scatters of lithic debitage,
to the western chert sources (Matiskainen etalFKDUUHG ERQH DQG ¢(UH FUDFI
+ in few hundred square meters of space. Due to
Thereafter, only a re-examination of Mats- WKHVH UHDVRQV 3SXUH" %URQ
kainen’s research group results incorporat are seldom spotted in archaeological surveys
ing some new data has been published byunless the ground has been recently disturbed
Costopoulos (2003). This new data was acquiredoy earth-moving activity. In addition, a great
with electron probe microanalysis (EPMA), but amount of the existing material evidence on
no further information was provided about the the Bronze Age in northern Finland pertains to
conditions under which these analyses had beemulti-period inland sites located in the provinces
performed. The analyses were carried out onof Kainuu and Lapland (e.g., Huurre 1986: 56,
VL[ ITUDJPHQWY FKLSSHG Ru IYRP WKRWFEKHUM XMHIB/ HLWKHU
+ D ODWH 1HROLWKLF EDYV D Onéntly fodrHhd Stong Age@othelltdRAYe, When
+LLGHQNDQJDV DQG DQ HDUO som&Jat Dése Sitksiwarb biidavaler Between the
OXKRV +DORVHQW|UPI £ IRXQ @50sVendNZ/MRs, @ EMOW@h Qténtion was paid
sites in northern Finland. Based on these newto their stratigraphy. Thus, while the resulting
results, Costopoulos (2003: 52) concluded that; QG DVVHPEODJHYVY PD\ FRQWDI
contrary to the southern parts of the country, noFKHUW ¢(QGV WKH DEVHQFH R
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information about their chronological position tip of the Hangaskangas esker, the Muhos
enforces their exclusion from this study. Halosentdrma site was subjected to severalcam
7KH VLWXDWLRQ LV GUDVWhig 0fCekcavatior heknv@e 19660 aid K62
coastal area of the Bothnian Gulf characterized(Kopisto 1968; lkédheimo 1999; 2001a; 2003;
by active and still-ongoing land uplift caused by 2015), and the site of Muhos Hangaskangas,
the post-glacial isostatic rebound. There, prehis excavated in 2000 (lkédheimo 2001b), is lecat
toric dwelling-sites were often used for a rela ed a few hundred meters west of it. The Oulu
tively short period of time, because the peopleHangaskangas E site cluster, excavated in its
exploiting marine resources had to relocate theirentirety (Pesonen 2013; Mikkola 2015), on the
VHWWOHPHQWY RQFH LQ D ZKLMWHVHURV AD QWR RV KHKHH VDS U W
ing” seashore (e.g., Hakonen 2017). The currentR1 VHYHUDO DFWLYLW\ DUHDV OR
rate of land uplift in this area can be utilized to titudes and commonly referred to as dwelling-
estimate the vertical position of the seashore insites. Radiocarbon dates obtained from the
WKH SDVW LQGLFDWLQJ WK Hsiteimtherares bf HaRdaskangasPdavelbdtaid,
above the current sea level as those correspondalthough in a somewhat ambiguous manner, the
ing roughly with the late Neolithic and Bronze positive correlation between the vertical position
Age shorelines. of the site and its date (Table 1). As indicated by
7KH DUHD R +D QJD*WN&gRJ D Vthettable, theFOulu Hangaskangas E1 site on the
cial sand esker located by the Oulujoki River ca. highest elevation was probably in use during the
20 kilometers southeast of the city of Oulu in last centuries of the 3rd millennium BC, while
WKH SURYLQFH RI 1RUWKHUQhe bWetnRdsE RlbikathbiD dated Bite lef\/Oulu
here to the fore. It is the sole locality on the coastHangaskangas E2 falls with high probability to
of the Bothnian Gulf with several dwelling sites the early 1st millennium BC. Thus, the chreno
that are chronologically successive and databldogical coverage of these sites extends from the
either to the Late Neolithic or the Bronze Age Late Neolithic period at least to the early Late
based on their location altitude above the seaBronze Age, assuming that the beginning of the
level. Furthermore, the archaeological exeava Bronze Age is placed around 1950/1900 cal. BC
tions that have taken place at these sites in recer{Kristiansen 2018) and that the Late Bronze Age
years were carried out with modern archaeelogi begun ca. 1000 cal. BC.
FDO PHWKRGV WKXV \LHOGLQJ VLIQL,{FDQW DPRXQWYV RI

GDWDEOH FKHUW £QGV Finds and specimens
This archaeological evidence from the area
of Hangaskangas pertains to two main clusters7 K H FKHUW DQG UHODWHG VLC(

(Fig. 2, Table 1), one belonging administratively recovered in various archaeological excavations
to the city of Oulu and another to the munici form just a fraction of the total lithic assemblage
pality of Muhos. Located by the southeasternfound from the sites located in the Hangaskangas

7TDEOH 7KH VLWHY ZLWK FKHUW ¢(QGV GLVFXVVHG LQ WKH DU

Site Elevation 14C-dates cal.BC Material

Oulu Hangaskangas E1 ~ 40.85-.90 Ua-45450 3695+35BP*) 2200-1972 charred bone

Muhos Halosentérma 36.25-.75 Hela-154 3420+105BP 2019-1463 chewing resin
GrA-63888 3000+35BP 1386-1121 charred bone

Muhos Hangaskangas 33.00 GrA-63520 3195+35BP 1518-1410 chewing resin

Oulu Hangaskangas E2  30.50-.75 Ua-45447 2775+40BP 1013-824 pot crust
Ua-45451 2710+35BP 920-806 charcoal

Oulu Hangaskangas E8  26.00 - - -

Elevation: meters above sea level in Finnish N2000 vertical coordinate reference system.

&DO %& GDWHVY FDOLEUDWHG WR 2 ZLWK 2[&DO RQ OLQH FDOLEUDWLRQ S|
,QW&DO FDOLEUDWLRQ FXUYH 5HLPHU HW DO

1) Date from Oulu Hangaskangas E3 -site located at the same elevation Oulu Hangaskangas E1.
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JLIXUH 7KH ORFDWLRQ RI DUFKDHRORJLFDO VLWHV ZLWK |
National Land Survey of Finland, CC BY 4.0.

area (Table 2). Most likely due to its availabil ¢ QGV SHUWDLQLQJ WR VHYHUL
ity with several venous outcrops located within and source areas.
a 10-kilometer radius from the two site clus The research material is currently stored by
ters, quartz was the most common raw materialthe Finnish Heritage Agency in Helsinki, the
used for the making of small stone artifacts fol Museum of Northern Ostrobothnia in Oulu, and
lowed in importance by various types of quartz the Archaeology Laboratory of Oulu University.
ite. While the quartz assemblage totals nearlyAll these institutes granted a swift access to the
25 kilograms in weight, the chert assemblage PDWHULDOV LQ WKHLU VWRUDJ
weighs only 82.69 grams in total. A considerable that the aim was to apply a non-destructive re
QXPEHU RI WKH FKHUW ¢ QG Vsearcld method bria |& ¢t Fa@ide\oVarchaeologi
¢HG DV ADNHV GHWDFKHG IURFED W I§ 9 ®W W IKIDE MW PWHL W KB \VSK
gently rejuvenated to suit better for the intended WKH ¢ QGV WR ¢W WKHP EHWWH
purpose. Besides the size and formal attributesanalysis window was excluded at the outset.
RI WKHVH IUDJPHQWY WK-LV YeY corktioRl FeddirGenBatioNsiet pRrioHring
age weight of the specimens in the assemblageelemental analysis of lithics with a pXRF (e.g.,
KDOI RI WKH ¢QGV ZHLJK J2MRSAT ke QGOY: 1812 Wwené Kdlowed as
SURSHU DUWLIDFWV LGHQW Lgdde¢by aPpRsgidle. DUH VFUDSHUV RU
their fragments, while a nearly intact bifacial ar :KLOH ADW DQG VXEVWDQWL
URZKHDG RI EODFN FKHUW $SXHEFHY RuHWUQJ XQLIRUP FF
LV WKH RQO\ ¢ QG VWDQGLQ JsiRwould haye WhekrHddsikaMdy th&yQubré fre
However, the chert assemblage is both quantitaquently available. In such cases, convex surface
WLYHO\ ODUJH DQG YLVXD O O yelirietyHd Rpidieq ¢t el cehQaReX th Kniti
UDQJLQJ IURP ¢QH JUDLQHG Mizd the distaxideH QidtioisMBikden Ph@-Gam
greenish specimens with traces of chalky cortexple and the analyzer window. Catalog numbers
to coarser, opaque reddish-brown or brown-piec inked on some specimen surfaces were inten
HV ZLWK OD\HUHG VWU XFW X Uibhally \WBid&IR ¥ sV HUD @O &t BIQFORX G |
787). Each sample was also visually assayed for
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Table 2. Excavated sites and their chert assemblages.

CHERT FINDS

Site Year m? N X wgt pXRF
Oulu Hangaskangas E1 2012 52 4 0.66 3
Muhos Halosentérma 1968 180 14 2.73 14

1998-9, 2012 47 57 0.20 16
Muhos Hangaskangas 2000 62 2 5.04 2
Oulu Hangaskangas E2 2012 44 40 0.42 16
Oulu Hangaskangas E8 2012 24 1 8.26 1

S;5) WKH QXPEHU RI AQGV DQDO\]HG IRU WKLY DUWLFOH

other impurities and defects that could have af Davis et al. 2011). For example, the analyses of

fected the results. Compensation for the possiblehe lightest elements like MgO, &), and KO

chemical heterogeneity known as the nugget ef are most prone to a bias resulting from sample

fect (see Burke 2018: 3) that results frommin WKLQQHVY /XQGEODG HW DO

eral inclusions potentially present in the sample' HVURFKHVY HW DO 7KH |
GXH WR WKH GLUHUHQFHYV L @erwi be ﬁdﬂjﬁeﬂmuhe/pras@ntlanaIWKwas

parent material was sought by analyzing eachiron (Fe), for which the depth of analysis in-alu
specimen three times. minosilicates is ca. 200 microns, whereas it is

6DPSOH GLDPHWHU DQG WK dh@ess\Vor tireDightdd elanienis (sAeXGrave et
ence the analysis results, as previously demon D O éJd LPSO\LQJ WKDW

strated by experimental studies of archaeologicalspecimens in the assemblage met well the re
EDVDOW DQG REVLGLDQ ¢ QGVIXXHFEODWE HRW DQ¢QLWH WKLFNC

JLIXUH $ VHOHFWLRQ RI FKHUW QGV IURP WKH O0XKRV +DOF
¢QGV E\ URZ >VHH $SSHQGL[ IRU GHWDLOV@ * WRS
BKRWR -DQQH ,NIKHLPR
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+ $IWHU DOO WKH Y DRelierEdidd/ 1@ F&ZW4iiDod Orlfit de
LQAXHQFLQJ WKH UHVXOWYV KWWG FEMRIQ FRYWIGHHHBWZY B/HKFL ¢
HDFK ¢QG DOWRJHWKHU D UnrekexehRdlldrl Witk R-y\OpH-BdftRat&(Ver

were analyzed for the study (see Appendix 1).  sion 1.2.21), while the spectra used to establish

It goes without saying that as the chetas DQ LQVWUXPHQW VSHFL¢{F FKH!
semblage has been exposed to chemical prosubsequent chert analysis were acquired with
cesses through soil alteration and weathering,S1 PXRF S1 MODE -software (version 3.8.32),
the chemical stability of these lithics is not both designed and distributed by Bruker AXS
comparable to samples that have been recentlElemental Inc. The instrument was operated un
KDPPHUHG Ru IURP UHVSH F Wdr YaduudnHHR @R)Jdr iipoved light element
posits. This is especially evident at the area ofperformance (see Shackley 2011: 30) at 15 kV
Hangaskangas. While the two site clusters areD Q G —3$ ZLWKRXW WXEH ¢(O0OW
ORFDWHG RQO\ NLORPHW pawr oUW IURP RQH DQ
other (Fig. 2) in environmentally uniform condi An alternative investigative approach sug
WLRQV WKH ¢(¢QGV KDYH EHHQHWREHGE EN G RRW W\HHWMWU DO
millennia in a matrix formed by podzol soilthat YROWDJH VHW WR .H9 DQG W.
W\SL¢{¢HV VXEDUFWLF FRQLIHWODW ORVRVWUVY. HAN HYSPRUHIGF + |
terized by extensive leaching and enrichment ofhave enhanced intensities for heavy elements
various elements that become visually diseern while simultaneously diminishing intensities
LEOH LQ WKH VRLO SUR¢OH Df\thedighteelepents, drd i Woluld Dave @IEn\ H L
RYHU WKH WLPH H J 7\OHU yielded Compton scattered Rhkatensities for

In podzol, the grayish-white eluvial layer matrix correction. However, as these settings
underneath the topsoil is depleted from manyresulted in a serious instrument instability over
compounds, while the underlying illuvial layer prolonged times of operation, this line of inves
is visually discernible from the bottommost stra tigation had to be terminated before respective
tum of ’sterile soil* (parent material) due to its data on all samples had been collected.
reddish-brown color resulting from the enrich All analyses, including both reference ma
ment of iron and aluminum. Therefore, the eom terials to be described shortly and archaeelogi
positional data measured from a chert specimenFDO ¢(QGV ZHUH SHUIRUPHG 1T
PLIJKW EH LQAXHQFHG E\ LW MstGiRant Wes §tihg inQa stamdrivitly Re: i@zam
matrix and this must be taken into account whenpointing upward. The sample was in atmos
drawing any conclusions about the assemblagepheric conditions under the safety shield of the
As any invasive chemical or mechanical proce instrument with an Ultralene™ gridded win

dure (e.g., acid treatment or ultrasonic bathy toGRZ 3 1 VHSDUDWLQJ
UHPRYH RU WR VLJQL¢FDQWwasuudL I lalQdases, the Kndtrurhard Fedistered
potentially caused by weathered outer surfaceVSHFWUD XVLQJ FKDQQHOV

was not allowed due to the status of these speciolution of 20.03eV and with the time of analy
PHQV DV DUFKDHRORJLFDO ¢{QIGW ¢ MHEH WR VR ODLLXY\W K\LHRR Q GV

& Burke 2011: 270), each of them was carefully 1HZODQGHU HW DO + |
wiped with a cotton pad soaked in pure ethanolwhile the counting error does not generally de
before the analysis. FUHDVH VLIQL{FDQWO\ ZKHQ W
180 seconds, the analysis of cherts can be en
METHODS hanced by using longer count times. This is be
cause other elements than silicon are normally
Instrumentation SUHVHQW LQ FKHUWYV SDUWLF

concentrations.
7TKH %UXNHU 7UDFHU ,96' 61 76
portable XRF-analyzer (pXRF) manufac Reference materials
tured by Bruker AXS Elemental Inc. was
used for this study. This instrument has a-rho The calibration of the chert matrix was performed
dium target X-ray tube and is equipped witha ZLWK WKH XVH RI DSSURSULD\V



7TDEOH

&HUWL{HG UHIHUHQFH PDWHULDOVY DQG WKH HOHPHQ

SiG AlLO; Fe0; MnO  MgO CaO K0 TiIQ PGy S Cl
AC-E 70.35 147 2.53 0.058 0.03 0.34 4.49 0.11 0.014  0.007 0.018
AMIS0305  96.7 1.2 1.36 - 0.04 - 0.27 0.07 0.01 — -
FK 88.2 6.18 0.261  0.004 0.15 0.11 4.23 0.058 0.077 - -
FLX-13 46.93 3.63 0.42 042 2.28 4.96 4.93 0.45 0.53 0.42 0.37
GSD-10 88.98 2.84 3.86 013 012 0.7 0125 0.21 0.62 0.009 0.0053
GSD-8 8292 771 2.2 0.04 0.25 0.25 2.83 0.61 0.03 0.01 -
GSD-9 64.89 10.58 4.86 0.08 2.39 5.35 1.99 0.92 0.15 0.015 0.005
*65 90.36 3.52 3.22 0.02 0.082 03 0.65 0.26 0.22 0.086 0.0042
JCh-1 9781 0.734 0.356 0.017 0.754 0.0449 0.221 0.032 0.017 0.0004 0.0014
J-Gbl 43.44 17.66 1516 017  7.83 1198 0.24 1.62 0.05 0.195 -
NBS-91 6753 6.01 0.081 0.008 0.008 10.48 3.25 0.019 0.022 - -
NIM-L 52.4 13.64 9.96 0.77 0.28 3.22 5.51 0.48 0.06 - 0.12
Q1 99.9 - - - - - - - - 0.002 0.018
Q2 99.9 - - - - - - - - 0.002 0.022

2ULJLQ DQG W\SH
IDWLRQDO 5HVHDUFK &HQWUH RI *HRDQDO\VLV &KLQD VDQGVWRQH SRZGHU *¢
$IULFDQ OLQHUDO 6WDQGDUGY 6RXWK $IULFD EOD

DQG JDEEUR SRZGHU -*E
6RXWK $IULFD OXMDYULWH SRZGHU 6%$50

O XUJ\

1,0/

&HQWUH GH 5HFKHUFKHV 3HWURJUDSKLTXHV HW *HRFKLPLTXHV
RSDO JODVV 1%6
ODOYHUQ 3DQDO\WLFDO EHQFKWRS ;5)

)/8;%1$%

*HUPDQ\

'5) PRQLWRU JODVV )/:

,QVWLWXWH RI *HRSK\VLFDO DQG *HRFKHPLFDO ([SORUDWLR

=HQWUDOHYV *HRORJLVF

JUDQFH JUDOQL
LQ KRXVH PRC

materials and additional in-house parallel meth % of wax (Hoechst) was used in the preparation
od determined calibration samples (see DonaisRI SUHVVHG SRZGHU SHOOHWYV ,C
*HRUJH
cover the needed concentration range and matceame reference material using 12 % of wax to
increase the stability of the sample due to-min
cusing on the application of a hand-held XRF ute edge crumbling observed in the 10 % pellet.
analyzer to monitor the quality of quartz in an At least one reference material was chosen for
industrial setting has shown that this matrix type each element of interest with concentration well
is quite uncomplicated to analyze (Desroches etabove or below the usual range present in chert
al. 2018: 37). The sixteen calibration samplesand other siliceous rocks to produce a meaning
selected for this study comprised both pressedul concentration estimate for extended range

the silicon matrix of chert. A previous study fo

powder pellets and glass discs (Table 3). While VHH

+

H J

YHUJXVRQ

WKDW ZRXD@GGV-XKFLHQ@QWRWKHU SHOOHW ZD\

+ l

SRWHQWLDOO\ UXQQLQJ WKH ULVN RREDMWHOHDUBBOWHG E\
PDWUL[ HUHFWV VHH 6KDFNOH)Q DGGLWLRQz* ¢YH JHRORJLFDO
YJHUJXVRQ

materials for pXRF, particularly those highin WKH DUFKDHRORJLFDO ¢(¢QGV

WKH XYHGRHWR®D ISGUBRYBYVLQFH =+
(amorphous Si@) and pressed pellets of ppow 5XVVLD DQG RQH

WZR I1UI

I[URP VRXWKHU
ders (chert, sediments, etc.) was necessitated btained from our study collection and through
the general unavailability of suitable reference collegial solidarity were analyzed together with

"XH

VLOLFD VHH &RQUH\ HW DO nature and lirditet3ddpt of the study, the use of

3; Desroches et al. 2018: 38).

quantitatively and geographically more repre
7KH FHUWL¢{HG UHIHUH Q F HséhiatWehedldgiCaMefErkriRé/ddl@ctibR Was left
the study, for which the origin, type, and the for the future. Yet, the inclusion of these sam
reported standard composition of elements rel ples in the study was necessary to determine the
evant for the present study, are shown in Tableconsistency of analysis results between pressed
3. All glass discs were analyzed per se, while 10powder and glass samples used in calibration
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Figure 4. The Ca/Fe-ratio of all analyzed samples with reference values from published geological
deposits. All values in ppm. Find chronology: up-pointing triangle= Late Neolithic, square= Early
Bronze Age, down-pointing triangle= Late Bronze Age.

and irregular geological and archeological acquired with S1 PXRF S1 MODE -software
cQGV WDUJHWHG WR EH P H DakdXtheHGblighedWilues tofYskhaiRrS HiBrence

calibration. materials. The elements included in the catibra
tion using K lines were the following: Mg, Al,
Calibration Si, P, S, CI, K, Ca, Ti, Mn, and Fe. Measured

spectra were normalized by time averaging. For

The authors agree on a conceptual level withthe two elements of interest in this article,-cal
6KDFNOH\TV VW D W H RiHm@ AhdWdh Diviea? QalRbvatioh @ds the most
is ever really ‘sourced™ and are aware of the reasonable approach, while non-linear regres
challenges that the characterization of chertssion was needed for some other elements.
with pXRF may present due to variation in litho
logical and chemical compositions (Newlander RESULTS
HW DO <HW LQ WKH OLJKW RI UHFHQW VXF
cessful lithic provenance studies executed withThe spectra resulting from the analysis of arehae
a pXRF (Forster & Grave 2012; Grave et al. ological specimens were translated into relative
2012; Newlander 2012), the authors took aposi element concentrations with the afore-described
tive stand in developing a calibration suited for calibration using CloudCal 3.0. software. The
DUFKDHRORJLFDO FKHUW ¢(QDYDONHRGY HQE® DURPOMVKNHHG LC
northern boreal zone instead of applying generalthe results easily comparable with previous stud
URFN FDOLEUDWLRQV QRW VigHdeusng @Ehe gedeimemisirk & pravéhaire
chert matrix provided by the instrument manu of chert around the Baltic Sea and adjacent areas,
facturer (cf., e.g., Carvalho & Pereira 2017). LURQ DQG FDOFLXP YDOXHV ZHI

CloudCal 3.0 software (Drake 2018) was together with previously published values for
used to calibrate each element of interest by JHRORJLFDO VSHFLPHQV DQG I
HVWDEOLVKLQJ WKH FORYVHVWWatiskainda Hei\aZ 1389 Hughés &f alHFONLU D
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Figure 5. The Ca/Fe-ratio of samples in < 5000 ppm range with reference values from published geo
logical deposits. Find chronology: up-pointing triangle= Late Neolithic, square= Early Bronze Age,
down-pointing triangle= Late Bronze Age.

2012; Olofsson & Rodushkin 2011; Olausson This being said, several observations can be

HW DO +|JEHUJ HW DO PDGH UHIDUL®DQJ WKH UHVXOWYV )\
HW DO 6LQLWV\QD . R GiRiN RO dalwivhii dontent of many geological

The plotting was executed with ArcMap 10.7.1 specimens, especially the ones from Gotland,
GIS-software for improved visual scalabiity gODQG DQG 1RUWK /LWKXDQLD
necessitated by the considerable variation in ele cantly the values measured from archaeological

ment concentration both in the actual results (Ca¢, QGV :KLOH WKLV FRXOG EH WDN
" SSP )H " SSP DQG WK khdiddtioi thad @d-c¢hert from these sources
YDOXHV &D 7 SSP )H " reached3i®&Mangaskangas area during the Late
Before reviewing the outcome and comparing Neolithic and the Bronze Age, surface weath

it with previously published results, it is worth ering must also be considered as a potential
underlining here that due to variation in researchcontributing factor to low calcium values (see
methods used and analysis routines applied, theiGGauthier & Burke 2011: 278). Moreover, as all
inter-comparability can reasonably be questioned. VSHFLPHQV \LHOGLQJ XQGHU R
Yet, in spite of possible discrepancies, the overalltion for calcium in various geological analy

pattern seems to be distinct enough for drawingses pertain to the eastern deposits of Moscow,
generalizing conclusions. Valdai, and the White Sea, this value might be
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used as a threshold for assigning general-provof southern Sweden. The presence of an arti
enance between the east and the west. fact made of Scandinavian chert is not by any
2Q WKH RWKHU KDQG VHYHBBDQW DB W KWHBR WKHH DUHDIID VR R
of Hangaskangas yielded substantially high val Halosentérmé site, most notably ceramic cruci
ues for iron that still fall within the same coneen EOHYV VHH ,NIKHLPR FRQW
WUDWLRQ UDQJH DV RWKHU Dbrigif KTheH @ity INUh8sCHan@acksngds Rite
Finland and northern Sweden. The enrichmentZLWK LWV (QGV IDOOLQJ LQWR
of iron on the object surface (Gauthier & Burke eastern and western chert, is also indicative
2011: 278; Hughes et al. 2012: 787; Olausson ebf a transition period with overlapping chert
al. 2017: 106) could explain some of this varia supplies.
tion, but as with calcium values, the provenance 7KH ¢(QGV DQDO\]JHG IURP
DQG SRWHQWLDOO\ DOVR W Klangdsk&hBds 2 $it® BriNth&VotSelr hdnd, Qug
be put forth as additional explanatory factors. JHVW D GH¢{ ¢QLWLYH FKDQJH L
7KH ¢QG LQ WKH DVVHPE O D JApproxitrately. §0J%\Vokthe KatdriaHavialzed
value for iron, for example, can be tentatively is now clustered with the reference values from
LGHQWL{;HG DV MDVSHU R UspdtilhehS HdloRding to saufh€riX KceinQinavian
2008: 11) by its visual properties. High concen or southern Baltic Cretaceous deposits, and the
trations of iron also characterize some Silurian UHVW RI WKH ¢(¢QGV DUH RQO\
DQG &DUERQLIHURXYV FKHUWorgiH. 3/Rrédvy, the reRIKIDIDANSHED dr \bhert
al. 2021: 127). For example, the reported maxi ¢ QGV IURP WKH %URQ]H $JH GZ
mum value for the Valdai region (Sinitsyna & ed in southwestern Finland (see Matiskainen et
.RORNROTWVHY W D E GaH 19891827 QVRp O, ldpei cikblespradl predomi
50,000. Such cherts are often opaque with aQDQWO\ ZLWKLQ WKH VDPH FO>
color palette ranging from black through brown WDWLYHO\ LGHQWL¢HG DV D VYV
to various hues of red (Dolukhanov et al. 2017: age strike-a-lights, see e.g., van Ginj 2010),
68; see also Kinnunen et al. 1985: 19). Apartthe only chert object found at the lowermost,
from these extremes, the concentration of bothand thus chronologically youngest site of Oulu
calcium and iron values fall below 5,000 ppm in Hangaskangas 8, completes the group.
WKH PDMRULW\ RI WKH ¢(QGV Jidl, the Fekult® d¢btdinedXby AnKlyzidg the
FOXVWHU LV IRUPHG E\ WKH ;#@GEGW ZIIWRR YWIDAXHRWX Y R\WWWHYV OF

ceeding 1,200 ppm (Fig. 6). +DQJDVNDQJDV VHHP WR FRQ¢
IRUPXODWHG E\ ODWLVNDLQHQ
DISCUSSION AND CONCLUSIONS by suggesting a transition from the use of east

ern Carboniferous to western Cretaceous chert
When the results are projected against the temsources during the Bronze Age. Neither do the
SRUDO IUDPHZRUN RuUHUHG EfesMtk HnateBSRrilY L durtirafli@ X @odtdpalds’
in the Hangaskangas area, the following obseridea about the stability of the trade networks
vations emerge. First, all the specimens-anain the early Bronze Age, but as it was based on
lyzed from the Oulu Hangaskangas E 1, which WKH DQDO\VLV RI D VROLWDU\
is purportedly the oldest of the sites examined,Halosentérma site, additional samples analyzed
are tightly associated with the geological sam here indicate that by that time chert imports
ples of the Valdai-Moscow region. This sup reached the eastern coast of the Bothnian Bay
ports the previous observation by Matiskainen both from the east and the west.
HW DO * DFFRUGLQJ MeRthEK lefddrch Ku&tiov \concerning the
of eastern origin were predominant during the HUHFW RI ZHDWKHULQJ DQG RW
Neolithic period in Finland. The picture-re SURFHVVHVY RQ FKHUW (QGV |
PDLQV TXLWH LQYDULDEOH Wbniexty ¢ah Qsb ke(@@Mated RaPe by iéxmin
Muhos Halosentérma site with some excep ing the clustering or dispersal of Ca/Fe-ratios
tions. The most notable of them is a scraperPHDVXUHG IURP ¢QGV SHUWDLC
(Appendix 1: 11; Fig. 3) of jet black chert with to the same geological source. The two examples
a Ca/Fe-ratio comparable to geological sourceghat can be seen in Fig. 5 are both distinct groups

68



J)LIXUH 7KH &D )H UDWLR RI VDPSOHV LQ SSP UDQJH ZlI
JHRORJLFDO GHSRVLWY DQG %YURQ]JH $JH ¢QGV IURP VRXWKZH\
angle= Late Neolithic, square= Early Bronze Age, down-pointing triangle= Late Bronze Age.

RI VPDOO ADNHV VXEVWDQWVX®B\HIW R UPUHF M HHLRQGRBU P DW L
WKLFNQHVY RQH RI MHW EOMWINOFRRRSRVILWLRQ RI FKHUW ¢Q
, 27) and the other of brownish-grey chert (Fig. them into meaningful groups and pairing them
5: 6, 20, 21, 25). In both cases, rather than bewith chemical reference data obtained from
ing dispersed, the results are clustered, althouglknown geological chert sources, a general prov
clustering is in both cases quite loose. Whileths HQDQFH IRU DUFKDHRORJLFDO Fl
FRQ¢UPV WKH REVHUYDWLR QWHERW WA BIW K DWIMQLI @WGD 7KHVH
factor increasing the chemical heterogeneity ofbe strengthened by complementing the two-di
WKH ¢QGV VHH H J [XQGE Orbe@siohaW cbnipositional data Witk Bnalyses of
clusters are still compact enough to form inter other chemical elements known to be indicative
SUHWDWLYHO\ VLIQL¢FDQW Sixkekvsdudoipy as well as more traditional ob

From this methodological point of view, servations regarding their macroscopic and mi
these initial results suggest that calibratedcroscopic characteristics such as color, texture,
and matrix-matched pXRF-analyses provide and possible microfossil content (see Lundblad
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et al. 2011; Olausson et al. 2017). Yet, to reallywhile simultaneously understanding its analyti
EH DQ DSSOLFDEOH RSWLRQ daRlichitations Kl ldde i Rfrede&rcd nza@ éxslly
recovered from the podzol soil of the coniferous be broadened to incorporate other chronological
boreal zone, which is a famously geochemically periods and geographical areas.
harsh environment, increased attention should
be paid to the immediate soil matrix from which ACKNOWLEDGEMENTS
VXFK ¢QGV KDYH EHHQ UHFRYHUHG

Therefore, the documentation of the soil-ma The authors want to express their sincere grati
trix should be carried out at archaeological ex tude to the editors of Fennoscandia archaeo
cavations with a similar routine as one recordslogica and its two anonymous reviewers in addi
WRGD\ WKH SUHFLVH ORFDW Ltid@toRHe FbhoHibd pedpl6, whostRriSightstand
pedological conditions between the eluvial and assistance have greatly helped to prepare this
illuvial layer in the podzol soil are starkly dif FRQWULEXWLRQ -DUL +HLQRQF
ferent, the position and orientation of a chert, or (Oulu); Eija Konttijarvi, Museum of Northern
RWKHU ¢QG W\SH LQ VRLO L Os@®bdiini (OUH); TRijd RahKainaHiiver ity
and gravity of post-depositional processes it will of Helsinki (Helsinki); and Katja Vuoristo,
be subjected to. For instance, as the orientatiorFinnish Heritage Agency (Helsinki).
RI WKH ¢QG LQ WKH VRLO FDQ SRWHQWLDOO\ LPSDFW WKH
results of chemical analysis, logical considera
tions suggest that the up-facing side of a lithic REFERENCES
fragment in the podzol soil matrix is more heavily
weathered than the downfacing one. As modern
survey equipment have customizable data collec Unpublished sources
tion interfaces, these variables are easy to record
DORQJ ZLWK WKH SRVLWLRQLQNIEBWTRRQ WKH ¢BOGR NO\KHL Q H+ [
non-destructive analysis techniques such as X-ray (MH-98): Tutkimuskertomus  varhais
GLUUDFWLRQ DQG 5DPDQ VSHFWahssRaltgellda F D @nSikkBaglirpadkalla
further information about the weathering layer in + VXRULWHWXVWD |
laboratory conditions (Capel Ferron et al. 2015). kaivauksesta. Excavation report, University

In addition, the knowledge about raw mate  of Oulu, Laboratory of Archaeology, Oulu.
ULDO ARZV LQ WKH UHVHDUEXIKHLHPER ZRXOGDFOMRRRVHQ +
SUR¢{¢W IURP ORQJ OLYHG D QG(MH-OW HRKIMWskéErtobhisV tdibaiksprigns
HuRUWY IRFXVLQJ RQ SURYHQINQKNB XVWLXGIOHOD R FIXAIQMNNRLE
and other siliceous rocks. For instance, due to 28.5.1999 suoritetusta arkeologisesta - kai
its considerable mining potential for various vauksesta. Excavation report, University of
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ues to be the target of intensive geological sur ,NIKHLPR - E OXKRV +DQ
veys that produce indirectly a lot of relevant  Tutkimuskertomus varhaispronssikautisella
information for archaeological research. Atthe UDQQLNNRDVXLQSDLNDGOD
very least, this should promote the survey of tetuista arkeologisista kaivauksista (MuHa-
domestic metacherts, the kind of which have 00). Excavation report, University of Oulu,
constituted an important raw material resource Laboratory of Archaeology, Oulu.
in northern Norway from the Mesolithic period ,NIKHLPR - O0XKRV +DQ.
onwards (e.g., Hood 1992; Niemi 2019). The Tutkimuskertomus varhaispronssikauti
expansion in the range of geological comypari VHOOD UDQQLNNRDVXLQSDLN
son materials to be included in the investigative  suoritetuista  arkeologisista  kaivauksista
framework together with new samples from-pre ~ (MH-02). Excavation report, University of
viously known sources and archaeological sites Oulu, Laboratory of Archaeology, Oulu.
would likely lead into an augmented perception ,NIKHLP R - OXKRV +DO
Rl SUHKLVWRULF UDZ PDWH U LTu@inAsk&émus. W Kvan&sprokasikdauti
of a non-invasive analysis method like pXRF, VHOOD UDQQLNNRDVXLQSDLN
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APPENDIX

$SSHQGL] &DWDORJXH RI DQDO\]HG ¢QGV
#: KM-cat. n:o  Itemtype  Munsell colof #: KM-cat. n:o Item type Munsell colo?
Muhos Halosentérma 41. 39158:124b  strike-a-l. GLEY1 3/N
1. 17646:104  scraper GLEY1 8/N 42. 39158:125 ADNH GLEY16/N
2. 17646:157 ADNH GLEY1 8/N 43. 39158:126 ADNH GLEY15/10Y
3. 17646:15 ADNH 5 44. 39158:128  scraper 2.5Y 4/1
4. 17646:164  scraper <5 45. 39158:134 ADNH <5
5. 17646:167 ADNH <5 46. 39158:135a ADNH GLEY1 6/10Y
6. 17646:168 ADNH 5 47. 39158:135b ADNH <5
7. 17646:171  ADNH <5 48.  39158:138 ADNH <5
8. 17646:31 scraper 5 49. 39158:139 ADNH 5
9. 17646:50 scraper <5 Oulu Hangaskangas E3
10. 17646:56 ADNH <5 50. 39158:995  strike-a-l. GLEY1 7/N
11. 17646:8 scraper GLEY2 4/10B Muhos Halosentorméa
12. 17646:86 scraper 2.5Y 4/2 51. 39187:19 ADNH <5
13. 17646:9 ADNH GLEY2 4.5/10B 52. 39187:24 ADNH GLEY125/N
14. 17646:95 arrowhead GLEY1 8/N *Munsell soil color charts 2000: washable edition
15. 30888:11 ADNH GLEY1 5/10Y
16.  30888:15 ADNH  GLEY14/IN
17. 30888:33 point frg. GLEY1 7/N
18.  30888:56 ADNH <5
19.  30888:90b ADNH <5
20.  32048:115 ADNH  3IN
21. 32048:136  ADNH <5
22. 32048:1478 ADNH <5
23. 32048:167  scraper <5
24, 32048:176 ADNH <5
25. 32048:209 ADNH GLEY1 2.5/N
26.  32048:262 ADNH <5
27. 32048:292 ADNH <5
28. 32048:387 ADNH GLEY1 2.5/N
29. 32048:894  cutter <5
Muhos Halosentérma
30. 32171:23 cutter 5
31. 32171:24 scraper <5
Oulu Hangaskangas E1
32. 39158:1016 ADNH GLEY1 4/N
33. 39158:1018 ADNH <5
34. 39158:1019 ADNH <5
Oulu Hangaskangas.E2
35. 39158:114 ADNH <5
36. 39158:115 ADNH 5
37. 39158:120 ADNH GLEY1 8/N
38. 39158:121  scraper 5
39. 39158:122 ADNH <5
40. 39158:124a  strike-a-l. *[(< <5
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ENCIRCLING THE CRAFT TRADITIONS OF FRESHWATER FISHING: AN
ARCHAEOLOGICAL AND EXPERIMENTAL STUDY OF WHEEL SHAPED NET
SINKERS IN THE SCANDINAVIAN INTERIOR AD 800 1300

Abstract

7KLY SDSHU LQYHVWLJDWHY ZKHHO VKDSHG QHW VLQNHUV WKDW I
clasping a sinker stone in the centre. Recently recovered from forest and mountain lakes of central Scandinavia
and dated to AD 800-1300, these sinkers offer a glimpse into the use of birch bark during the Viking Age and
WKH PHGLHYDO SHULRG %\ FRPELQLQJ DUFKDHRORJLFDO DQDO\VL
explore the knowledge and skills involved in the making. Secondly, we investigate the relationship between the
VSHFLAF FUDIWLQJ SURFHVV DQG WKH EURDGHU FUDIW WUDGLWLR
we suggest that birch bark plaiting represents a technological and aesthetic craft tradition originating in Karelia
DQG (VWRQLD 7KH VLQNHUV ZHUH XWLOLVHG LQ IUHVKZDWHU AVKL
‘H SURSRVH WKDW WKLV VSHFLAF QHW AVKLQJ WHFKQRORJ\ ZDV LQ
tural expansion from east to west around AD 800.

Keywords: Fishing gear, sinkers, birch bark plaiting, experiments, chaine opératoire,Viking Age, Middle Ages

Anja Mansrud (Corresponding author), Museum of Archaeology, University of Stavanger, 4036 Stavanger, Norway
anja.mansrud@uis.no

Ellen Mette Nielsen, Kurudvegen 23, N - 2208 Kongsvinger, Norway: ellen.mette.nielsen.kongsvinger@gmail.com

Axel Mjeerum, Museum of Cultural History, University of Oslo, Postboks 6762 St. Olavs plass, N - 0130 Oslo,
Norway: a.j.mjarum@khm.uio.no

Elling Utvik Wammer, Norwegian Maritime Museum, Bygdgynesveien 37, N - 0286 Oslo, Norway: elling.utvik.
wammer@marmuseum.no

Received: 8 April 2022; Revised: 6 October 2022; Accepted: 7 November 2022

ODQVUXG $ 1LHOVHQ ( O OM UXP $ :DPPHU ( 8 (QFLUFOL
ing: an archaeological and experimental study of wheel-shaped net sinkers in the Scandinavian interior (AD
800-1300)Fennoscandia archaeologicélX: 76-95.

INTRODUCTION

Archaeological surveys in the interior regions VLQNHUYV ZHUH LQLWLDOO\ GLV
of South Norway unearthed a rare collection of men in the 1940s and 1950s, when the mountain

composite organic artefacts: wheel-shaped netakes were established as dammed basins for hy
VLQNHUV ZLWK SUHVHUYHG EURHKOEBPWN LFEBRYHWB XFAKRGXFV
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water was lowered, exposing large lacustrinear VWULSYV WR EH IDVWHQHG LQ WKH
eas, and the sinkers would appear on the dredged D ZKLOH RQ RWKHUV WKH VWR
ODNH ARRU ,Q D VIVWHPD@®QWR WWKKH EDUNYWHWOHSY LQ D SC
several wheel-shaped net sinkerssitu on the  giving these sinkers a more decorative appear
silty bottom of Lake Tesse, a lake located 850 DQFH )LJ E F 7KH KRRS LV R
P DVO :DPPHU %M{UNOLFRWSDBGIWHO\ POVKHG ZLW-K EDUN
G 7KH RUJDQLF FRPSRQHQ hmetdr bf Zhie RaBpdDvaries BEdmevihat, between
permit a direct dating, and ten sinkers have sODSSUR|[ + FP FRPPRQO\ DURXQ(
IDU EHHQ & GDWHG WR F DG WK& ZMHKIHWKHNW RI WKH VLQNHU\
¢QGV WKXV PDNH XS D XQLTXHDRRUSXV RKRQI®WLFVKH PDMRL
material culture, which provides novel insight SUR | J
LQWR WKH XWLOLVDWLRQ RI EL7AKFK EDDNNVLBUH W IBKKQIQUXW K H- Q
9LNLQJ SHULRG DQG PHGLHY véavnmgLand Ylaiting of birch bark strips to
A wheel-shaped sinker consists of a hoopfasten the sinker stone, stands out as remark
PDGH RI URGY ,Q WKH FHQDEGH DQSHEHROWWD/QVREBHQGLQDYLL
wrapped in birch bark is attached, and eare are, however, documented ethnographically in
IXOO\ IDVWHQHG 7KH ZKHHOQLQKISHE @HWOWLIDQNAGBVWKH %DO
found in South Norway are of a similar basic )LJ 7KLV VLWXDWLRQ
IRUP DQG FRPSRVLWLRQ :H bngts@ddinglLddbidte @twut Whe Zhvention; ori
bands or strips of birch bark is essential to thegin, distribution and chronology of the wheel-
WHFKQLTXH )LJ +RZHYHU VWHKSHRBED WHQNBOWKRZYV +DJHQ
D VLIQL{FDQW YDULHW\ 2Q VRPH7RH 8RB LOHW IVIWHNK-QLTXH >
ers, the stone is tied unsystematically with barkduction of shoes, baskets and other items is

JLIXUH $ VHOHFWLRQ Rl ZKHHO VKDSHG QHW VLQNHUV GLVF
1RUZD\ 6RPH VLQNHUYVY DUH PDGH ZLWK VLPSOH UDQGRP SODL
VI\PPHWULFDOO\ ZRYHQ % 6LONHUV IRXQG LQ V&WXHGXUEQJ
9LNH OXVHXP RI &XOWXUDO +LVWRU\ 3SLFWXUH ' (OOLQJ 8WYL
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JLIXUH IDNHV ZLWK ZKHHO VKDSHG QHW VLQNHUV RI 9D

6WUDQGIMRUGHQ 7THVVH /IHVMDYDQQHW 6DPVMiHQ
TRUU|Q ©D VPDOO ODNH2 LQ ODWWPDU VRNQ OHOODQ
.DUHOLD EDVHG RQ 9DORQHQ DEE 7KH PDS DOVR GL

ELUFK EDUN SODLWLQJ LQ UHFHQW WLPHV FI 9DORQHQ
ZLWK $ ORHQ

ZLGHVSUHDG LQ QRUWK H DV WhH NoQualasR@rhonkylbeerLassociated with
9DORQHQ cJUHQ /XQGKRQvestward migratiorvVa€ people from the inte
HW DO 'DKOTYLVW D IQREU VWDKUHH W HRY HBRKW K HU Q )L Q
of this form of craft in the interior of Sweden WK WR WKH PLGGOH WK FHQ
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+ :HOLQGHU 7KLV PLJIAKDMURQ ZOMESLV + /HPR
RIWHQ UHIHUUHG WR DV WKH 3)RUHYW ()FEABURLRUBWVRIXGLHV
%URFKPDQQ .MHOGVWDGOLWHFKQLTXBY D@QPHQSURFHVVHY DU
DQG /HQQDUW %M |U Nar atchadblogists to situate craft traditions in
ZDV DPRQJ WKH (UVW WR PDFEQGHU G XNOVDXW V&K KK IAKMRIOLFDO F
shaped sinkers are a material legacy of these framework to attempt to encircle the origins
JLOQQLVK VHWWOHUYV of the central Scandinavian wheel-shaped-sink
7KH UHFHQW UDGLRFDUERMHGDWJIIGELWRR® 2WKHU H[WUDRU
FRQWHVWY WKH OLQN EH \prédémied wiiddeh ZrietddisOrovhKHe&Hb&iods,
VLQNHUY DQG WKH ODWHUY ) fdQr@ linvskow pawehes@il tdaltingDolaciers, &¢J) H
dates this migration wave by approximately 800 SULPDULO\ UHODWHG WR KXQWLQ.
\HDUV )LJ %\ IRFXVLQJ RMOKRZ WKKHZKKHKHO VKDSHG VLQN
shaped sinkers were made, this paper asks: canevidence of everyday subsistence practices and
EURDGHU XQGHUVWDQGLQJ RWWKKQROMMRLIWH  JUMIDPRNHG XWR Ut
provide insight into the makers of the wheel- LQGLFDWH WKDW D QRYHO ¢(VKLQ.
shaped sinkers? Since substantial parts of thetQJ D SDUWLFXODU W\SH RI JLOO
original items are preserved, raw material utili LQWURGXFHG DW WKH EHJLQQLQJ
sation and technological details can be examined
DQG UHFRQVWUXFWHG 7KLV BHFrSNHIONY GEOGRABKE QAL QNSTIRIBUTRON,
this and moves beyond a typological approach toAND RADIOCARBON DATING OF THE WHEEL
H[SORUH WKH RULJLQ RI WKHSHARED BNKERSQG WKH TXHVWLRQ
Rl ZKR PDGH WKHP
7KH DLP RI WKH SUHVHQW SIIHSMH U LKLY ZRIRD&® PROFELHQW WHI
cUVW REMHFWLYH LV WR LQYHVWLXDWID WK PRNLQRWK VOKIHV L
wheel-shaped sinkers, by combining archaeo IXQGDPHQWDO FRPSRQHQWV RI
logical analysis and experimental replication, in ing gear with a wide geographic and temporal
collaboration with present-day birch bark craft GLVWULEXWLRQ ,Q (XURSH WKH
HUV :RRG DQG SODQW PDWHGILDER VBDUHG \LV XIURPYSHQMWUHD LQ
the archaeological record, and our knowledge of FDUERQ GDWHG WR EHIRUH % &
KRZ SODQW ¢(EUHV ZHUH JDWEHHWW L QHUI HWHBO DQG X@LLQ N H U\
lised during these periods is limited and largely the Mesolithic and Neolithic up to recent times
XQH[SORUHG +XUFRPEH anéb dccXQiG rakionsDakcha@dlogical contexts,
actualistic experiments, employing tlehaine  such as dwellings and harbours, in the coastal as
opératoire &2 DSSURDFK [/HPR @€laslthe interior regions of Scandinavia and
and focusing systematically on the initial steps WKH %DOWLFVY ,QGUHNR % H U
involved in making a sinker, in particular the Y%eU]LY2da BLOLpLDXVNDYV
XVH RI ZHDYLQJ DQG SODLWLQJ WHKKQDUXHRIWHIQEGUWVKRY HU H(
EDUN ZH DLP WR SURYLGH KRQGMRB PRRYDLQWHWOHF W KH\ ZHU
of the knowledge and skills involved in making GXULQJ ¢VKLQJ
D ZKHHO VKDSHG VLQNHU JURP DUFKDHRORJLFDO FRQWHI[W
Secondly, we aim to encircle the relationship mon type is a simple stone sinker, made by €reat
between the individual crafting process and theing one or two pierced holes or engraved lines/
broader craft traditions of which they were apart QRWFKHY IRU IDVWHQLQJ WKH QH)
FI' .OHSS :ROODQ IRWWDEQRR VFXHWXQOG QZHLJKW IURP VP
traditions and identity are most often expressed|RU ¢(VKLQJ ZLWK KRRN DQG OLQH
in the non-functionalaspects of craft, such as WR PHGLXP VL]HG FREEOHV XVHG |
GHFRUDWLYH HOHPHQWYV - (WheQ@& andh&8dng kit tdut) © llakbe VOokX & as
ies suggest that devotion to tradition constitutesVHPEODJHV IXQFWLRQLQJ DV DQFK
a stabilising element of cultural transmission, sinkers are usually made of heavy, inorganie ma
ZKLOH LQGLYLGXDO FUHDWL YWWU IDBRQOSY G VY WRQHR QPBIWVMHD SURRU FC
cesses contributing to cultural and technological GLVFXOW WR GDWH ZKHQ IRXQG RX
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JLIXUH 6RPSD VLQNHUV Rl 9DORQHQCV 7\SH WRS DQG W
VLQNHUV IRXQG LQ WKH &HQWUDO 6FDQGLQDYLDQ LQWHULR

FRQWH[W PDULQH RU ODFXVWU$®H )IQGUHKRY D VWRQH LC
%URDGEHQW + /D QQH wadeRf twigs held in place by a cross made of
%DQJ $QGHUVHQ 6WHQH HBWRDG VWULSV @RI ELUFK EDUN
some cases, the stone sinkers are made in ecombW\SH IURP WKH QRUWK HDVWHL
nation with organic materials, such as skin, wood, % D\ ZKHUH WKH\ ZHUH XWLOLYV
RU EDUN DQG FDQ EH GLUHF ué® an®2amidh@ilingR untiHriexvslpreicently
pebbles placed in a bark container were inuse in H J JLQQD ¢ D /IDWHU VL
South Norway from the Late Middle Ages until been discovered in archaeological context across
recently, and in historical times, various materi 6 FDQGLQDYLD DQG WKH %DOW
DOV ZHUH XVHG DV ZHLJKWYV R&gervK artd JVEiddwW v Notthekh ONoxikay

+HVWKDJHQ 5\BPIHQYHQ 6FKLHW]HO
+ 6HYHULQVHQ :DPRAMYHU +

the wheel-shaped net sinkers stand outinacentral 9DORQHQYV 7\SH )LJ KDY

6FDQGLQDYLDQ FRQWH[W fastened to the hoop of twigs with thinner, plait
HG ELUFK EDUN VWULSV 7KH\ I
De nitions WKDQ 7\SH FRPPRQO\ ZLWK D
FP 7ZR RI WKH VLQNHUV GHSLF
1LLOR 9DORQHQ * ZDN WKBUHUPWGWRZLWK D GRXE

study the wheel-shaped sinkers with centreThis is also known from central Scandinavia but

VWRQHY LQ GHWDLO VHH KRXZHHHPY WRVRHEXQHRRPRRQ 2QH R
+H G H Q RovhHasinkieiskhe FDO ¢(¢QGV IURP /DNH 7HVVH KD'

GLYLGHV WKHP LQ WZR PDLQ MXBHV RWKHU DKIBHWVFZR 9DORQF

W\SHV KDYH D VWRQH LQ WhHKdbgHlp Mebtidal to the ZiRkRre foahd in

hoop of pliable twigs surrounding the stone,and EHQWUDO 1RUZD\

FURVVLQJ VWULSYV PDGH RI EDUN ¢EUHV WKDW ([ WKH
VLQNHU
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Geographical distribution and nd contexts in  Radiocarbon dating

Interior Scandinavia
7KH RXWHU EDUN SKHOOHP OD\H
9DORQHQ GHVFULEHWHWHN O [E BWWHIERW-MH QR/ XW R S
DUFKDHRORJLFDO ¢(QGV IURPFHQUMOZIOHHDQWKDEAHA ® GW VLQNF
(VWRQLD FI 6LUHOLXYV FDYHMRODNGRMWHNG 7KH GDWHG PDWI
VHH DOVR H J JLQQD ¢ laydts of JeddLcprk DigsielN orvhed during the
HW DO UHFHQWO\ SWEGOGIHWKHHGLDHWILPHODYHUW

ZKHHO VKDSHG VLQNHU IURPIMHWUBHLPHQIRGVHUAXHQWO\ WKt
LQ (DVW /LWKXDQLD DQG G Dtke Hr&e'sLlfspahRndE necessafily the moment
+RZHYHU LQ FHQWUDO 6FDQWKRADMIINHWKAD G FEWUWWUWHEE +RZHY
tion of wheel-shaped sinkers is geographically are normally used shortly after harvesting, the
restricted, and they occur only as archaeological SUREOHP RI 3ROG ZRRG™ LV SUHV)
¢QGV IURP ODNH EHGV 7KH livhite NaddUivis Midikelyl Rat ¢he ChANesults
VLWHYV VLWXDWHG DSSUR]J predate BheDpFoRUCtibN DEUtHEVSHKEW by more
sea level, and distributed within the southern, WKDQ D IHZ GHFDGHV %LUFK LV
PLGGOH DQG QRUWKHUQ ER thbsbttzes RF&HWWX J R Qb HSSRaQ V
7KLV LV D UHJLRQ ZKLFK LV\HBODW:IHKHE®\UAMHW RQ (Kt
the Swedish side, with partly navigable water grow old, the bark becomes deeply furrowed and
FRXUVHV WKDW ARZ HDVWZDRWGD FMRPLWHHIBEDIDEIOXKZKHQ KDUY
1RUZHJLDQ ERUGHU WR WKH LY 00 HRV %R MV@LEDD H7 KU FUDIWZR
Norwegian side is characterised by a hillier bark used for the net sinkers is most likely from
landscape with watercourses draining towardsUHODWLYHO\ \RXQJ WUHHYV
WKH 6NDJHUUDN 6HD 7KH QRTh&éhHAdQdarBOviated litepni bf Walonens
DUH IRXQG LQ ODNHV ZLWK DM SRXWBRBRH @NRADWICEK WHE HYHQO\
$WODQWLF FRDVW FDOS$' )LJ 6HYHUDO VLQNH
At present, wheel shaped net sinkers of ODNHV 7HVVH DQG 6HOEXVMjHQ |
9DORQHQCV 7\SH DUH GRFXEH®WHEGED WHRE ¢ QHERMIK FDVHV WK
IHUHQW ODNHV LQ 6RXWK-1RWAPH @ SDQ 7TKHWZIHHNY VLQNHUV 11U
HUV KDYH EHHQ GLVFRY HU H GTHsQ@uyudstd ti@atlite @makinGg aAdRuBeLbf Riheel-
these lakes, which are all regulated due te hy shaped sinkereepresent a continuous tradition.
GURHOHFWULF SRZHU SURGXFWHRI)Y COIRWMN V ZQWHUY RRXH QKHU
been found accidentally by non-archaeologistswell suited for statistical modelling by using the
and delivered to museums since the hydropower% R X Q faratioh in the radiocarbon calibration
SURGXFWLRQ FRPPHQFHG LQ SWKR BIDR Q[\& DWK % BI\@OW XV \HW DO
+DJHQ (NQ V :DPPHU5DPVH\ 5HLPHU HW DO EL
BDUDOOHO ¢(QGV LQ 6FDQ GdsQubpticrDthdt verHaveEsddde@ded kb randomly
VFULEHG EULHA\ LQ WKH OLWBOQDOWWHH VBRISONVXLWRWP D XQLIRL
EXW QRW VWXGLHG LQ GHWDWEFHEVHMD WOV SRVVXEKOH EZRGHO |
have included the information of Valonen's Type a start of this tradition around the onset of the
¢QGV IURP 6ZHGHQ Q J)LIOLNIZQ E @ BH $60 FDO$'" ZKLOH L
specimens have been reported from the mid-that the production of wheel-shaped sinkers end
Swedish county of Jdmtland, in lakes lying in, ed in the middle of the Swedish and Norwegian
or in the vicinity of, the mountainous andfor OLGGOH $JHV $' * )LJ
HVWHG UHJLRQ DORQJ WKH QDWLRQDO ERUGHU 9DORQHQTV
type 1 sinkers, however, have been found furtheMETHOD: EXPERIMENTAL REPLICATION AND
VRXWK LQ WKH FRXQW\ R- 'DiGIDCHAINE OFERAFOIREKH GLV
WULEXWLRQ RI W\SH LV VLPLODU RQ WKH 6ZHGLVK DQG
1RUZHJLDQ VLGH Rl WKH ERUEHKD YHH RRRZQ NWERIWQ WKH ZKHHC
specimen from Northern Norway, mentioned from the interior of Central Norway are mor
HDUOLHU LV RI 9DORQHQV WSKXRORJLFDOO\ VLPLODU WR WKH
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7TDEOH JLQGV RI ZKHHO VKDSHG QHW VLQNHUV RI 9DORQHC
FROQOWH[W LQIRUPDWLRQ DUH UHSRUWHG WR KDYH EHHQ IRXQ
Lake County Country No. of Qpntext OXVHXP 1R Reference
AQG
Tesse Innlandet Norway 57 Open forest/ C59636, C29405, C29406, Unimus 2022;
mountain, c. 850 C29614, C58794-6, C56056, Wammer 2016
m.a.s.l. C32763, C60749, C61146,
C61147, C61148, C61149,
C58948, C60750, SJF.05297—
9, SJF.02099-100, SJF.03834,
and three unmarked specimens
on exhibition at Norwegian
mountain museum
Storsjgen Innlandet Norway 1 Forest and farmland, 0.27
Strondafjorden Innlandet Norway 1 Forest and farmland, 0.11 4.23
Selbusjgen Trgndelag Norway 2 Forest and farmland, T28050 Unimus 2022
c. 160 m.a.s.l.
Samsjgen Trgndelag Norway 1 Open forest/moun T17199 Unimus 2022;
tain, c. 480 m.a.s.l. Wammer 2017
Locknesjoen  Jamtland Sweden 1 Farmland area, 328 JLM13306 Bjorkquist 1932:
m.a.s.l. 96; Wammer 2016
Torrén Jamtland Sweden 1 Forest, 417 m.a.s.l. JLM22370 Wammer 2016
Mellan- Jamtland Sweden 1 Forest, 443 m.a.s.l.  JLM29767 Wammer 2016
svartsjon
Lake Jamtland Sweden 1 Not known Unmarked specimen Wammer 2016
(unknown)
Total 66

JLIXUH &DOLEUDWLRQ P
wheel shaped net sinkers from inte

ULRU UHJLRQV RI &HQWUL
/LIKW JUH\ FXUYHV GLVSO
FDOLEUDWLRQ FXUYHV Z
curves are displayed in grey curves.

7KH VWDUW RI WKH SURG

WR $' + 1 9% +
1 ZKLOH WKH SURGXFWL
HQGHG $' + 1 3

FDO 1



(XURSH DQG LQ WKH IROORREURUWVSHHREIPH @ &V IDHFDGHPLFV
technological details and how they were erat HUHFWLYH H[SHULPHQWY DUH WKR
HG :H KDYH LQYHVWLJDW H Gntégiatdd intd B lager@chefé & Kdddedic re
shaped net sinkers through experimentat reV HDUFK ZLWK WKH H[SHULPHQWDMW
lication, in collaboration with a local farmer/ RI WKH PHWKRGYVY EHLQJ HPSOR\HC
¢VKHUPDQ IURP /RP PXQLFUBDPDWRK IRDWVWHKB®UH SRVVLEOH
%M;jUJHQ DQG EDVNHW PDNHWOR®YB H® @6 WB\RU D VWH.RVYHBHW ZHHQ
I1LHOVHQ :DPPHU ) R CaRtZos@with2dcadeini® and practical sKills
2196 X0O0LYDQ HISHUKRN QMWD DURBDHVHQWY VXFK DQ
ology is here understood as the reconstructionof ) X UWKHUPRUH [IROORZLQJ 6RIDFE
technologies based on archaeological evidencege regard this alliance between archaeologists
ZKLFK VXEVHTXHQWO\ FDQ 8&dBafteis &k aXpvoducti@ fadrdd @dRs-eraft
JLHV IRU LOQWHUSUHWLQJ WKE8JDUZRKDHRORUHBEEQW MABHE RI N
An archaeological investigation of technicalERGLHG SUDFWLFDO DQG DFDGHP
choices often relies on production debrisamond QG IXVHG WR FRPSOHPHQW HDFK
DUFKDHRORJLFDO UHPDLQV MyRalteshhQdital stidiesk-ridafetidlity Bhd hR U
H[DPSOH +DUULYV E X Wah Qehaviolt dreDcdiamenly Whkeld using the
ZKHHO VKDSHG VLQNHUV ZH&R OB\ SKIIRDH KV KTH RPHOLK RBGRU LQYH
LWHPVY DYDLODEOH IRU VWXGBWUDWLRQDO VHTXHQFHV XQGHUSL
Since we as archaeologists lack experiendgon, which provides insight into the prehistoric
DQG KDQGYVY RQ NQRZOHGJH prdctidekabd ¥ iteRe¢lage® @BaMnwlved in
EUHV FI +XUFRPEH D UWMHGDWWHRUHD IWLQJ 7KH VWHSV
no direct connection with craft traditions thatD VLQNHU = ¢QGLQJ DQG KDUYHVYV
exist in Norway today, experimental replicationD QG WKH ZDYLQJ SODLWLQJ WHFK(
in collaboration with present-day crafters maydate the knowledge underlying technical choices
provide useful practical parameters and insights,/ HPRQQLHU /HURL *RXUKI
enabling us make interpretations based directy QJR O G 8QGHUVWDQGLQJ WKF
RQ WKH DUFKDHRORJLFDQO Udddnizdg® \hvolédHs kelR © nidveling ebach
cialised crafters is underestimated in archaeoSDUWLFXODU VWHS RI WK-H VHTXH:
logical research and experimental archaeologyling an appreciation of the knowledge and skill
.ULVWRUHUVHQ 6WROW] ERbEAIEDIR Fhe Qtéps tdtHheD coa¥tdr would
*XOGEHUJ ORODQGHU have t6 [Balstel lartiQdeif@ing where individual
crafters possess the skills and know-how inchoices can be made with regard to raw materi
YROYHG LQ FUDIWLQJ WHFK QLA X H W LEDAHG SRIFDGMLEG BRXDWWHP SW
WL PDNHUV"® OLNH %MjUJHQ Rudr&pGsdbilivids ez O ldrakiRoQnatdsial
bution to a more profound understanding of the XOWXUH WKH &2 DSSURDFK £ GH,
craft involved in the making of the sinkers andall process that leads from a given state of matter
WKH ZHDYLQJ SODLWLQJ WHRMMKR LTWAHW U.Bl QW R WPKHHG W/RMDPW H ™ [ H
craft to avoid the economic, ahistorical implica + LV SURGXFWLYHO\ HPSO-R\HG DV
tions of the word industry and to emphasise thO\WLFDO GHYLFH WR JUDVS WKH V
skilled, small-scale and socially embedded €haof the crafting processes underlying the making
DFWHU RI PDNLQJ ZKHHO VKRS MWX KN ZEKMHOVYV BBISNG YDLQNHUV
observation of the particular and the distillaton )XUWKHUPRUH WKH &2 DSSURDF
of these experiences into generalised observased in archaeology is not merely a method for
tions both have their place in the concepaof investigating the crafting, use and discarding of
tualistic H{TSHULPHQWDWLRQ -L tdols, H piSéiddmprise® svibeOrelz& framework
SURDFKHY DLPLQJ WR L GH Q &vhph&siBitg GheWirtk \b&tivashHnrake el guXurey
and materials which would have been availlableVHFKQRORJ\ DQG VRFLHW\ 7HFKQ
WR WKH SDVW FUDIWHUV 2XWRWFLDPOLVDWVY RIRWHRBFEVVVHY DFT)>
2XWUDP V X F K HHW W Hi G WedrnBdihdough imitation and/or improvi
GUHVVHG WKURXJK JRRG F RaidRERAUDMEL @ becahie \dhibbidie@and



DXWRPDWLVHG 7KURXJK W K HAGatheriay\ahdRogeparire e BixiQuar for

values and traditions are also sustained andwrapping and weaving

WUDQVIHUUHG EHWZHHQ ,ERRPPXQLW\ PHPEHUV

this perspective, technologies can be considereds FFRUGLQJ WR %MijUJHQ WKH |

as culturally transmitted, historically formed LQJ ELUFK EDUN LQ WKLV SDUW

systems of knowledge, and the execution of aAround this time, the sap content is high, and

FHUWDLQ WHFKQLTXH LV UH QHe \hWark@ambR eBsily Fekvoved filoi EhevtkubkD O

VKDUHG LGHDVY DQG QRUPV .OHSSDOVR 9BORQHQ /L

:ROODQ /IHPRQQLHU - %MiBENY KRBUYHVWYVY KLV EDUN

cusing on the of birch bark weaving and plait LQJ MXVW EHORZ WKH IRUHVW

LQJ WHFKQLTXHV LQYROYHG HQU R DWNKRXO @ KEHH WIDQNNHHQU VUR P/

enables us to approach the skill of the individual VW UDLJKW WUHHV 6XFK WUHH

crafter as well as the broader tradition of which ZKHUH WKH IRUHVW LV WRR GH

WKH FUDIWHU zZDV D SDUW ,® RVUKHRIRHO® RZLBVWZH KRXWUHH

OLQH DQG GLVFXVV WKH RSHURW L FF@ DL VG TDFHQWFHUI BQ GV R HV

crafting of wheel-shaped sinkers with birchbark TXDOLW\ RI EDUN FDQ YDU\ DQ

SODLWLQJ EDUN LV WRR FRDUVH WR EH X\

%DUN FDQ EH IJDWKHUHG LQ

CRAFTING THE WHEEL SHAPED SINKERS later cut into strips, and can be harvested in all
NLQGV RI ZHDWKHU DV ORQJ D!

%DVHG RQ WKH IUDJPHQWH Gshékt® &tdHigadt rémoved Usiig d Brif€@Qdhd later

extensive knowledge of, and experience with, FXW LQWR VWULSV ZLWK WKH S

ROGHU FUDIWLQJ WHFKQLTXHYVY DQG QDWXUDO PDWHULDOV

the wheel-shaped sinkers were recreated, resem

EOLQJ DV FORVHO\ DV SRVVLEOH WKH IRUP WHFKQLTXHV

and materials observed on the archaeological

VSHFLPHQV FI 2XWUDP %MiUJHQ ERUQ LQ

DFTXLUHG VXEVWDQWLDO NQRZ KRZ RI KDUYHVW

ing and crafting with birch bark during child

hood, when he assisted his grandfather in col

lecting bark sheets for sealing the roofs of farm

EXLOGLQJV +LV WUDGLWLRQDO FUDIWLQJ VNLOOV DOVR LQ

clude cutting strips from the birch bark sheets

IRU ZHDYLQJ VPDOO SODLWHG EDVNHWV %MijUJHQ KDV

EHHQ ¢(VKLQJ LQ /DNH 7HVVH VLQFH WKH DJH RI

'XULQJ WKLV DFWLYLW\ KH GLVFRYHUHG VHYHUDO QHW

sinkers in the lake and became interested in ex

SORULQJ KRZ WKH\ ZHUH PDGH 6LQFH WKH ELUFK

wrapping and plaiting was fragmented on some

of the sinkers, he was able to observe how they

ZHUH FRQVWUXFWHG +H KDG QR SULRU H[SHULHQFH

with making a hoop from one rod or stick and

PDGH KLV ¢UVW VLQNHU WKURXJK WULDO DQG HUURU $0O0O

the raw materials used in the experimental repli

FDWLRQ 1LHOVHQ :DPPHU DQG %MjUJHQTV

SUHYLRXV UHFRQVWUXFWLRQV = ZDWHU UROOHG VWRQHV

ELUFK BBWNOAXE URGYV RU VWLFNV RI ZLOORZ

Salix RU ELUFK = ZHUH FROOHEWHG LQ7WUWWHLQ GaMyUIHQ JI

Rl /DNH 7HVVH 6RPH RI WKHIURBR HH\ORLIDWHEQRRRIS®WHWXOD

IURP /DNH 7THVVH KDYH EHHQD. K& WW ; RIIG EDPW W ORI REWWLQ

Juniperus communis D FRPPRQ VSHPOHW 0BWWH 1LHOVHQ DQG (OC

2WWDGDOHQ
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way to harvest bark is to remove strips orbands )RU RXU H[SHULPHQWDO UHSOL

GLUHFWO\ IURP WKH WUHH 7RVSIGHY HQN IADNGIE RLERQNHUV W

I[URP FXUOLQJ WKH\ PXVW EHUR® RMKHG WKLRHH. IR WIOHOHOV Y $TW H

sap-side against sap-side, with a weight on toper, white side of the sheets was lightly brushed

preferably outside and in a shady place,-pro E\ KDQG DQG FXW LQWR VWULSV Z

WHFWHG IURP UDLQ +RZHY HUTh¥ Wiahei&V oRd \iEhed)-Ehdpda DsihRér is

GU\ TXLFNO\ DIWHU EHLQJ FXW 7RKP\ RAROHQN KPPH WWWWLQJ ELUFK

immediately or kept moist and stored in a cool, WKH OHQJWK RI HDFK VWULS ZLO

GDUN SODFH 3UHVHQW GD\ WKBIWHXQNNRHSVKRHKERUBK WUHH)

SODVWLF EDJ 'U\ VWULSV RI|DEPIHWNH BDRI EHFPPDSBRXGKFHV VWUL

able again if they are soaked in water, but the FP LQ OHQJWK :LWK UHJDUG WR |

VWULSYV ZLOO QRW KDYH WKHWSHAFH F3HHQ U HW FRVACB-IL[!LEXOW\N\XVR L

DV IUHVK ELUFK EDUN bark was removed directly from the tree trunks
%LUFK EDUN FRQVLVWYV RI| ddathdidd/as &ripk, b&cabtde @e &aHnot unwrap

split to obtain thin strips for tying, wrapping the strips to measure their length without de

DQG ZHDYLQJ SODLWLQJ 7KHWQHW) O WK D LDAUHHI DAFKAHY

VWURQJHVW DQG ZKHQ IUHVK WKH EDUN LV YHU\ AH]J

LEOH 7KH VWULSVY KDG D ZL@WkkiRjiHe BdeexW + PP

similar to the strips of bark found on the old

VLQNHUV I WKH VWULSVY Rl EOHQGHOW RGFRRW K/MWFINFNWKINWR P Z
were split, and layers of the bark were removedELUFK % HWXOD ZHUH XVHG IRU
from the outside until the thickness felt suitable )L J %MiUJHQ DLPHG IRU URG\

IRU ZHDYLQJ DQG ZUDSSLQJ thickness as observed in the old wheel-shaped

)LIXUH %HQGLQJ WKH URG $ 7\LQJ WKH HQGV RI WKH URG
ODSSLQJ HQGV & DQG ' SKRWRV (OOHmMPEPHWWH 1LHOVHQ DQ
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sinkers and made the hoop with the same diam SODFH RQ WKH KRRS 7KHQ WKI
HWHU DERXW FP 7KH UR Gatra@theGingyte theHbthat Iside tubn@dGaround
AH[LEOH SUHIHUDEO\ ZLWKRWMWH BUMQ FAKMY EBIMNUNRQ@KH V\
VWULSSHG WKH EDUN Ru WKH %R AM HEE& HQR WNHGEG 2MKHH VW UL
IUHVK XVLQJ WKH EDFN Rl KIEFWRWW INMQ RWL B URNXKHKSS ZWKH ULQ
performed after forming the hoop but before A second strip was placed at a 90-degree angle,
WKH WZR HQGV ZHUH MRLQHGMRSHWHKHX OTKH WR GVEBIVi UV YV
bent into the preferred circular shape when the SURFHGXUH ZDV UHSHDWHG 7K
wood was fresh but mellowed to dry a little-be four times, creating a cross of four birch bark
IRUH VKDSLQJ WRR IUHVK RWWRERSFUVKHVVZRNME FRAMVQH ZI
OLNHO\ EUHDN 7KH HQGV ZHGIGWY% MGUWHRQ HAMIKQHN R QWMKRD D W
ZRRO VWULQJ RU PHWDO ZLUWWRQSDDRIRVKRGBLWK R I KRIRIS D Q C
archaeological sinkers, the two ends of the rod E +H ZUDSSHG D ELUFK EDUI
are shaped at both ends to make the ring smoottJ RX QG VHYHUDO WLPHV XQWL
LQ WKH RYHUODSSLQJ SDUWTheDe¥d G BQstriplw@s Rickedlby Bhi@ding it
UHFRQVWUXFWLRQ $QRWKH UWndemRaRddvera Wdh B&rkQdtripXatieatlybedv
DOVR EHHQ REVHUYHG UHPLGIMNERHQWKRI WKRIOWMHFKQY TXWHR F
used on wooden hoops keeping barrels made ofimes, one for each spoke, starting at each of the
ZRRG ¢([HG WRJIJHWKHU 2Q P RpomsRheW elbigch ik stilps\eiyss arJasten
of bark is tied around the overlapping ends to WR WKH ULQJ 7KH WLS RI HDFk
IDVWHQ WKH KRRS SURSHUO\W 8B UNJ D BSILGYN DORFEO RGN HC
are solid and durable and could probably haveThese ends were wrapped and plaited around the
EHHQ XVHG E\ WKH SDVW F U DstoNeHdud/ seéutedVioy wealing dndera@Qdsover
2Q VRPH QHW VLQNHUVY WKW EMWBKSELRVYNFRFRWULSY DOU
WLQXHG DURXQG WKH ZKROMWWLGY ZHUM BRYVHEQ/IRFGH DW
does not have an obvious functional exptana ORFNV WKH VWRQH WLJKWO\ LC
tion and seems to represent a decorative ele 7TRUVWHLQ %MijUJHQ REVHUYH
PHQW +RZHYHU DV QRWHG EQNWKNVWEDMNRWPDNNIOYU EHWZH!
1LHOVHQ RQ VRPH RI WKH \DLUWAKHDUHR (RRXIQE DDLQO/\DNH 7HVVH
trieved sinkers, the hoop was broken, or splitwith birch bark strips all around the hoop, while
ORQJLWXGLQDOO\ ,I WKLYV RRMXKHUHG LHKWH QM XW WH ZRLUDS B/H G
ing process, the winding around the hoop couldMost of the sinkers had birch bark strips lashed
strengthen and stabilise the rods to make a ringandomly around the centre stone, as showed in
ZKLFK LV QRW SHUIHFW EXW NXO O\F XRKWIHR @ /& HEQ/R KVIKG D V
H[SODQDWLRQ FRXOG EH SUDRWRXFED® WLK HWRKHQ WW H L3 W RDQUHH
long, you can wrap the left-over strip as far asthe last group of artefacts have a second layer
LW JRHV WKHQ FXW LW Ru DbQsBipsDaoVem @gulany averRaxdQuadery KIH
VSRNHV 7KH KRRSV ZHUH-OHDV RXQ G UW KB GRRRIYHRIY® UNVKH F
QLIJKW $IWHU DSSURJ[LPDWH &thipRugét fQrithiKksacond/ yer wedeatrower
ULDO KDG ORVW LWV QDWXUWD® DVQDW WK WWMJ LBRHL Q UV KKHR B B V
WKHQ UHWDLQHG LWV VKDSH DQG VL]H ZKHQ FRQWLQXLQJ
ZLWK WKH ODVKLQJ DQG ZHDEKNRCLING THE NETMAKERS: DISCUSSION

3: Attaching the stone and making the spokes Learning from experiments: the individual
by wrapping and weaving birch bark strips crafter and the tradition

The sinker stone was attached to the hoop by takThe experimental approach has provided novel
ing a piece of birch bark strip, with the lengthap LQIRUPDWLRQ RQ WKH SURSHU
proximately three times the diameter of the ring EUHYVY FUDIWLQJ WHFKQLFXHV
)LJ D 7KH HQG Rl WKH VWUWEKHWVFORNISHG VEY VRXURPKH ZKH
ing the strip two times around the ring, so that theterms of knowledge and skill, making a wheel-
tension of this twist keeps the birch bark stripsin VKDSHG VLQNHU UHTXLUHV
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.QRZOHGJH RI WKH RSWLPDOQUNX PG VEHRIGXGFW HW LV ODERXL
MXQLSHU IRU WKH KRR SSdliyY E Havda\arhbunts KDb@rkEdnd Réedd €a&ful -plan
QLQJ 7KLV GUDZQ RXW FUDIWLGQ
.QRZOHGJH DQG VNLOO RI kdvesyaispattiu@ &»f otdl knkwedye), Kanging
time of the year, which trees have the best barkIl URP KDUYHVWLQJ SODQW (EUHYV
TXDOLW\ DQG KRZ WR UH P Rives olVtkeHyear DidJ Storidd MateRaXilcorrect
GDPDJLQJ WKH WUHH ,Q SUHYB\XQWWV®RDRDARFNBWQ WKH VAHM ELOL
QRW JHQHUDO NQRZOHGJH XVHG LPPHGLDWHO\ DQG WHFKQI
ZHDYLQJ SODLWLQJ DQG zZUDSSL
.QRZOHGJH RI WKH XVH KwekYihadyioqtierBd@nGhekedri® summer but,
dling of birch bark, and the use of bark stripsfor FRQVLGHULQJ WKDW GR]JHQV RI VL
IDVWHQLQJ DQG SODLWLQJ for a net, it must have been time-consuming to
make them, and the use of plaiting must have
.QRZOHGJH DQG VNLOO RI KRRGWER WDRH WR MYXHHQSURFHVYV 7I
hoop, without cracks, and attach it in a way so ittakes some attempts to master and attaching the
GRHV QRW VSOLW RSHQ EDUN WR WKH KRRS UHTXLUHV VN
+RZHYHU WKH FUDIWLQJ SURFHV)
The experimental reconstruction demmon VXFK LW FDQ EH OHDUQHG WKUI
strates that the sinkers can be made from materimaking a wheel-shaped sinker could presum
als easily available in the region’s local boreal ably have been mastered by anyone with some
IRUHVWY ODNLQJ D ZKHHO VISUDHG/ VEMHNHU LQYROYHG
a prolonged process, from harvesting bark to a

J)LIXUH J)DVWHQLQJ WKH VWRQH E\ WZR FURVVLQJ WZR ELUFK
VSRNHVY % $GGLQJ DGGLWLRQDO VWULSY DURXQG WK H VWRC
(OOHQ OHWWH 1LHOVHQ DQG (OOLQJ 8WYLN :DPPHU
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Through examination of the archaeologi + /IHPRQQLHU *- 7K
cal sinkers with fragmented birch bark strips, pretation is supported by the C14-datings, which
in combination with experimental replication, suggest that the making and use of wheel-shaped
VHYHUDO GLUHUHQW FUDIWLS$&nkend/ peFsictod dvéHa pe€itdydfi SEHye&Ds,
LGHQWL{;HG ODNLQJ VWULSVIRRFEDHDUN £ EUHVXBR® WHHXUUL
ZHDYLQJ WHFKQLTXH DUH WZARL WHH FD QDB HHGHQ @H® GM D WHF
SHQGHQW SURFHVVHV RI WKH SEHPLWF ZDURK EDH DNWL\VQU LMW
were used in various ways for fastening thetained over prolonged periods of time, which be
stone inside the hoop, locking the hoop-ends anccomes embedded in concepts of group identity
ZUDSSLQJ LW 2XU REVHUYDWYRQVIRMQVKH ZKROH FRU
pus of wheel-shaped sinkers from SouthNorway ,Q ,URQ $JH 1RUZD\ DQG 6ZH
VXSSRUW %MjUJHQTV V XJJH Vdbhiir@n we\VeKnRaldng Ttéhirs dE David Was to
production steps are the same for net sinkersk DUYHVW ZKROH ADNHV RI ELU
ZLWK RU ZLWKRXW EDUN VWUL@GCSOBDZ WIKHIP WIRQH RIKWWK HID O
DUFKDHRORJLFDO VSHFLPHQV GR @RW RKDHE\ 3SHUBKOAMMKR XJK
hoops, suggesting that most of the sinkers werePDWYV RI ZRYHQ ELUFK EDUN Dl
PDGH E\ QRQ VSHFLDOLVWY )URP DQVNK} MWHPKHDWERBD RI SO
perspective, the variation in the sinkers from VHHPV XQFRPPRQ LQ WKH UHJL
Lake Tesse may not represent particular groupsupported by the results of 15 years of archaeo
RU FKURQRORJLFDO GHY HO R IBdtddl @weays ab dadidf dites in Wenrbuddin ar
ferences may mirror individual artisans ane re eas of South Norway, some of them in the moun
sult from adaptations to raw material constraints, WDLQ DUHDYV DURXQG /DNH 7H\
length of the birch bands/strips, aesthetic stand D U H cQGV IURP WKHVH VLYV
ards and time invested in the crafting process,comprising organic materials such as wood and
and the observed variation in wheel-shapedERQH 7KLV UHFRUG GRHV QRW
sinkers from Lake Tesse may be due tothe pro LWHPV PDGH IURP EDUN FI 3LC
GXFWLRQ RI VLQNHUV RYHU WLPHKMWQNVHGRLDR WYL PWRHABUG
number of dated sinkers, we must also considerof the plaited sinker tradition recently diseov
WKDW WKH XVH RI ZHDYLQJ D8 GHI30 DQWIHRQWUD QW FHAQG IEQWD Y
personal preferences or family traditions within EDUN SODLWLQJ WHFKQLTXH LV
WKH VDPH FUDIW RYHUDUFKLQJ WUDGLWLRQ DV
<HW VRPH ZKHHO VKDSHG D/QQ@NMWWR QLVWD @ GURKXWXV
DV HIFHSWLRQDOO\ ZHOO PDGH Y$YQIX®dEgO\ BWKH WLPH
invested in making a sinker enables a wider %DVHG RQ WKH JHRJUDSKLF
discussion of the relationship between function ¢ QGV ZH KDYH VKRZQ LQ WKL)\
ality and the importance of aesthetics in every shaped net sinkers make up a technological, cul
GD\ FUDIW DQG VXEVLVWH Q FEural, \&hd BésQaRiOtRditiod Consbrélried to the
sinkers are made with simple, random plaiting, LQWHULRU UHJLRQV RI FHQWUL
ZKLOH RWKHUV DUH YHU\ UHdX¥@IDlinkerQis so/faPridtHddtunhehtedin the
%DUN VWULS SODLWLQJ SUR Ebuthérh ¢ vestern\calstalrebins/df Qavvay V
more robust, which can indicate a technicalim EXW KDYH FORVH PRUSKRORJL
SURYHPHQW DV SUHYLRXVOL@XJOUNM@HIS DQBPHVWRQLD /LV
+RZHYHU DHVWKHWLFV7LYHQRWI FUXIML.D@ IRYGGLWLR(
functionality, and the elaborate style of some of QLTXH RI SODLWLQJ ZHDYLQJ |
the wheel-shaped sinkers surpasses what-is reprimarily related to traditions in regions further
TXLUHG IRU D VLQNHU WR ZRHOWW KID@W/ROHQALQYHVWHE&DULV
in making a particularly aesthetic artefact may
point to the presence of an overarching cultural The use of the wheel-shaped sinkers
tradition because tradition and identity are most
often expressed in the non-functional aspects ofThe making of sinkers must be considered
FUDIW VXFK DV GHFRUDWLY hh kelatier kbQive femahidg Somponents of
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FRPSRVLWH ¢VKLQJ HTXLS P H@sW®rdalad Malley ehblr@s practiz &8l idn-appar
VLQNHUYV DUH GH{QHG LQ WLHPHWD Q QG SMOUFRXW GRRMQDWH + XL
therefore reasonable to assume that they were W LV UHDVRQDEOH WR EHOLHYH
also connected tone VSHFL¢{F ¢ VKLQJIPWVYWGGDWHRNY ZLWK ¢QGV RI ZKHH(
7KH ¢VKLQJ JHDU XWLOLVHG &g the@aivtd $peRics eieNhe ma@ Grgéets Yad U
¢VKLQJ LQ 1RUZD\ UHPDLQV WEBWKHKKQGHUWRIXEBYHG WKH ¢V
FRPSDUHG WR FRDVWDO DQ GeehtnOr® Vdri€d ip Yh ke &t \WoweE atiides
VHH (NQ V +HVWKDJHQ IXOHUKHQ HDVW
‘H ODFN HWKQRJUDSKLF HYLGHQ@FHVIRBW \SKR\QULEDWKWR GHWHL
ZKHHO VKDSHG QHW VLQNHUMW KIQ BbRRXWREKLRKZWKH ZKHHO VK
%XW EDVHG RQ WKHLU QRQ ZHXNMHGLQBWRHLFGWHKD SHKKBQBHUH SURI
weight, we believe that the wheel-shaped sink for both forms of net, and it is not possible to
HUV ZHUH PDGH IRU QHW ¢(VIDIWIXHQRW OLOHQEWKR@DO GH¢QL
The wheel-shaped sinkers were presumably fassompa sinkers were used for gillnets as well as
WHQHG RQ D W\SH RI JLOOQHWLRW DKL K DXKWQ 5 RSHNVE 6L UH (
6WHZDUW 9DORQHQ VHH DOVR )LJ 7
,Q 6FDQGLQDYLD VHYHUDO (NRKIIPYVI RIHDWK XQH @ HEWVY.QGLJIJHQR X
KDYH EHHQ XVHG KLVWRULF hathwestzQast BR RdPtR @Qmaricd Hncludes
isgam JLOOQHW FKDUDFWHULWIHRA @D UHRRELKRRS YRQYNHUV XV
PHVK PHDQW WR HQWDQJOHLQVKE6WBRIRWHKWU W\SH LAMKH QHFHYV

WKH VHLQH QHW )LJ 7 K HoVdihk&@<oef YietDépehdBdod the Rmgth of the
smaller mesh compared to gillnets and function QHW EXW + VLQNHUV SHU QHW
DV D WUDSSLQJ EDJ +HUPXQBRIWDLG VMG WWHZDUW

+HVWKDJHQ .OHLYHQ QRJIHD:SKEFVHK[HDPSOH

linguistic distinction between throttling/stand
LQJ QHWaAM 1RQG VHLQ MNoQ HW \ThevRy from Karelia to central Scandinavia
all the Nordic languages, though in slightly-dif
ferent forms, DQG WKH WZR PDLQ WMGBURI HAXLSUWKHU VXJJHVW V
PHQW IRU QHW ¢(VKLQJ ERW HetDnitlswhdl shaged Bikkers wWeYeDr@roduced
WH[WV 6WRNOXQG HW DO to theUrBg @ Xs(part dfviin @@icultural expan

+ (DUOLHU 1RUZHJLDQ WVWHR B DWF KHUHY QOWKRIQWIVSIH - 7KH DL
to name the wheel-shaped net sinkers garnserties in the interior areas of central Scandinavia
NHU JLOOQHW VLQNHUV +DEBQ@H DOZWOVVUHOLHG RQ YDULRX)
+HVWKDJHQ .OHLYHQ LQYWROMEH WLRQQHRVFURSY DQG KXV
and hauling nets need weights fastened to the ,Q WKH LOWHULRU UHJLRQV
ERWWRP OMHIHMARRKROG WKHWDHEW LKAHA@G ODWH FRPSDUHG WR
5RSHLG %MiUJHQ ZKR LW D/RMHHASBIUHBQ FONMG ODWH DV $'
(VKHUPDQ DVVXPHV WKDW WKH ZKH#%E& DI5OG VL@BMHGHUVHQ
ers were attached to the bottom line of the net + 6WHQH 7KH-RXW¢HO
WKURXJK WZR SRLQWYV DW W &HinsliRIRGelk7akd. Mind&er Bihirg/xapping
fastening at one point easily leads to a tangleand iron production were important supplements
ZKHQ WKH QHW LV FDUULH Gto Rabnirg RufirhGhe ViKirbQeridkaldd Middle
sinker is attached in two places, it will not spin Ages, and a considerable means of income and
DURXQG SURVSHULW\ /RIWVJDUGH-Q 7

,Q WKH LQODQG DQG PRXQMWPDILQVODMBANUPIO®OR XGLKFXOW WR
1RUZD\ Mttt DQG Faki@likbls DYDLODELOLW\ RI VRXUFH PDWHI
alpinus DUH WKH WZR ¢ VK VSH RevHrvatevidl DaveKddd site$Vddrbp@red to iron
WLRQDOO\ KDG WKH JUHDWHSWRIBKEQRRIF D@ S RWWDSFHJ +R,;
2WKHU VSHFLHYH WAIN A XSYHRBRbuEces/ of early modern times tell of repeated
pear in southern and lower parts of the regipn FRQALFWYV LQ UHODWLRQ WR ¢V
EXW QHYHU UHDFKHG WKH Pa&ReXdBvaatyQurittenHsbeeR likeAttieHTesse
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J)LIXUH 6HLQH QHW (VKLQJ LQ ODNH 6iOHQVMiHQ 5HQGNDC(
6HYHQ SHRSOH DQG WKUHH ERDWY VHHP WR EH LQYRO)

SODFH ZLWK WKH KHOS RI WKH HPSW\ URZLQJ ERDW DW WKH

DQG SXOO WKH QHW WRZDUGV WKHP 3KRWR 7RUH )RVVXP

'RFXPHQW" D FKDUWHU P D G EndvireRebyWriLIEpte wdysMat khid @adition of
$' * 8JXOHQ ZKLFK, VRGQFZWWK SODLWHG ZKHHO
WKDW (VK ZHUH DQ LPSRUWDWWHRXWZMHOI® PR XD WHQIQDUW R F
VRXUFH £+ VR LPSRUWDQW WTRer&/isthty &lideritél & b Hrg®<oaldl niQration
ZHUH LQYROYHG LQ DVVLIQL@QHYWEDQYLVLLUEWWH /DWH ,URQ
The archaeological record, in particular grave RQH WKDW WRRN SODFH E\ )LC
inventories from burials, suggests contact be $' +HQFH ZH FRQVLGHU LW
tween farming societies in Central Norway that the sinkers followed the east-westwards
DQG WKH *XOIl RI %RWKQLD QGHWZRUMNKHDVDWISDUWQRI DQ I
Age, probably made possible by transport via D SDUWLFXODU SUDFWLFH RI1 C
6ZHGLVK ULYHU V\VWHPV H JDUDUDIULNHVRFLHWLHY H[SDQGHG
5iVWDG 7KHUH ZDV- DO OV DOHPRPPKHUH UHVRXUF
QLFDWLRQ DFURVV WKH %DOWDKE oM® SKDD\ MINMLIQL,FDQW U
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people also needed to employ a viable form ofsinkers and his immense insight about Lake
ODNH ¢(VKLQJ LQ WKH ERUHDG VIR DWQGV O RFEM GQIMKYLIK)DI WUDG
this situation facilitated the adaptation of one are grateful to everyone who has provided in
VSHFL{F HDVWHUQ ¢VKLQJ WIRD®IDWRY KL AMKZDWDXG\ :H D
ready well adapted to a boreal environment andthe two anonymous reviewers for providing €on
LQFOXGHG SODLWHG ZKHHO WKWDBXRENQMW WULIOWMHTUAM DQG KHOSI

CONCLUSION REFERENCES

The experimental approach has provided novel% DQJ $QGHUVHQ 6 (YLJ HLHV
LQIRUPDWLRQ RQ WKH SURSHWWRHSG RO E@HUWFIKQHOKHP® HOLJIKHW
EUHV FUDIWLQJ WHFKQLTEXHV DXQWEGHUBOWIVAHDDVWQ QG BY NOHE
thetic aspects of the plaited wheel-shaped-sink +nHOYD Sn - UHQ ,Q 0 1LWWHU
HUV %DVHG RQ WKH JHRJUDSKHBNMDYH UVWIIICHXW L F5GH WbMEB3H N W L
WKH GLVWLQFWLYH WHFKQLTX&WRBY DSBIUW BEQ B HVROBRUEVNRR XV H
birch bark, we conclude that wheel-shaped net% D\OLVV $ BOLFKW - 5DPVH\
sinkers make up a particular technological and 7RZDUGYV JHQHUDWLRQD® WLPH )\
aesthetic craft tradition originating further east, titative interpretation of archaeological chro
LQ .DUHOLD DQG (VWRQLD 7KHQERRBIHVKDFHG:KILWWOH ) +HD
ers were presumably fastened on atype of gillnet HGVDWKHULQJ 7LPH 'DWLQJ W
RU VHLQH QHW b5RSHLG DIGHER OMLRAHK ISR D@ WARWXRIHY RI 6R XV
making wheel-shaped sinkers is therefore also ,UHODQG 2[ERZ %RRNV
HQWDQJOHG ZLWK D SDUWLFXHDUJ VWKL Q-J WUDEGEDLRHIRQ ‘VFWWHUC
+RGGHU 7KH IDFW WKDW WKHHWE® HWOL S/HW) ELBIBIHQDOGHUH
WKH ELUFK EDUN FUDIWLQJ WHFAKWLORH @QiVVEHB O+ B & PVBKIHN 8Q
aesthetics were embraced, strengthen such a VHUWDWLRQ XOWXUKLVWRULYV
SHUVSHFWLYH 7KHUHIRUH ZH8®URHRYVHWHKDHW WKRAVQRW KWV
VLQNHUV RFFXUULQJ LQ WKH URBRLRQDQFGOH %& DOVRORFDOH DW
YROYHG D QRYHO PHWKRG R %QHW G WIKN. QIENKRWY RRYWHNG! XQGHU
SDFNDJH Rl ¢VKLQJ WHFKQRORYHGDWDQYWWR G RFRABIIMR 8QLYHU!
the region as part of an agricultural expansion L %HUJHQ
IURP HDVW WR ZHVW DW WKHRHQUINVWLRI WK OLNLQOHMVMROLWKLF
OLQH VLQNHUV LQ :HVWHUQ 1RU.

CONTRIBUTIONS DFTXLVLWLRQ GLVWULEXWLRQ
UDWLRQ ,Q * +DQVHOQ 3 B6WR
( : SURSRVHG WKH LGHD IRU @KMHSVWRQH (Q0 WKH 1RUWK 4XE

DQG (: LQWHUYLHZHG 7TRUVWHRQGHNMHRISHIH ( 0 %&+$
SHUIRUPHG WKH WHFKQRORJL PPHUYMXGLAHNW HUVIDVH®HW L %HU
oM ( 0 1 DQG ( : ZURWH WikHdH]EEH®BS$SUQMWH /LYLQJ E\ D
DQG $ 0D FRRUGLQDWHG WKH/RRUNGXULQJ WKH (DVWX@ROWLF
J)DEXOW\ RI +XPDQLWLHV 8QLYH
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insight and knowledge about the wheel-shaped
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