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ARCHAEOLOGICAL EXCAVATIONS  
ON THE IRON-SMELTING SITE  
IN TÕDVA VILLAGE

$UFKDHRORJLFDO�H[FDYDWLRQV�RQ�WKH�LURQ�VPHOWLQJ�VLWH�RQ�WKH�ODQGV�RI�,OGDVH�
IDUP�LQ�7}GYD�YLOODJH��WKH�&RXQW\�RI�+DUMXPDD��XQGHU�VWDWH� �SURWHFWLRQ�
DV�D�VHWWOHPHQW�VLWH�IURP��VW�²��QG�PLOOHQQLXP�$'��UHJ��QR����������ZHUH� 
performed in May 2008.1 �6RPH�SUHOLPLQDU\�ZRUN�ZDV�GRQH�DOUHDG\�LQ������
(Kiudsoo & Kallis 2008).

According to the archaeological investigations and visual survey, the 
ODQGV�RI�WKH�,OGDVH�IDUP�FDQ�EH�GLYLGHG�LQWR�WZR�GLIIHUHQW�DUHDV��ORZ��GULHG�
up wetland in the west and a low moraine hill in the east. The investigated 
site is situated on the moraine hill, which runs about 100 m westwards 
IURP�WKH�7DOOLQQ²9LOMDQGL�PRWRUZD\��(YHQ� LI� WKH�ERXQGDULHV�RI� WKH�QRZ�
PXFK�DEUDGHG�PRUDLQH� KLOO� FRXOG� QRW� EH� DVFHUWDLQHG� H[DFWO\�� WKHUH� DUH�
some visual hints that it continues on the neighbouring plot.2 The moraine 
KLOO� LV� FRPSULVHG�RI� URXJK� FOD\�PL[HG�JUDYHO�� FRQWDLQLQJ�ELJ�DPRXQWV� RI�
limestone rubble and some granite boulders. The hill is hardly noticeable 
nowadays, elevating approximately 1–1.5 m from the surrounding area. 
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Fig. 1.   Tõdva iron-smelting site. 
General plan.  
1 – excavation plot 
2 – ditches for water 
mains and canalization 
H – buildings. 

Jn 1.     Tõdva rauasulatuskoht. 
Asendiplaan.  
1 – kaevand 
2 – vee- ja kanalisatsiooni-
trassid 
H – hooned.

Drawing / Joonis: Irita Kallis, 
Ekke Lepp

1 The excavations were directed by Mauri Kiudsoo and Jaak Mäll, assisted by Irita Kallis, under the aegis 
of MTÜ Arheoloogiakeskus.
2  According to the archive of the National Heritage Board, the protected settlement site also extends to the 
neighbouring plot VanD�Ildase farm.
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Fig. 2.   Excavated area.  
I–III – furnaces 
IV–VI – pit-forges 
VII–IX – post holes from  
the anvilpost 
X–XII – post holes 
XIII – ditch-like depression. 

Jn 2.     Kaevand.  
I–III – rauasulatusahjud 
IV–VI – väliääsid 
VII–IX – alasipaku posti-
augud  
X–XII – postiaugud  
XIII – vagumus.

Drawing / Joonis: Irita Kallis
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2Q�WKH�VRXWKHUQ�HQG�RI�WKH�KLOO�WKH�VRLO�FKDUDFWHU�FKDQJHV�DEUXSWO\�WR�ÀQH�
sand of low clay content.

In 2008 the whole area of the planned new dwelling house of the Il�
GDVH� IDUP�ZDV� H[FDYDWHG�� FRYHULQJ� ����Pï�� ,Q� DGGLWLRQ�� WKH� H[FDYDWLRQ�
of the ditches for water mains and canalization was supervised (Fig. 1).  
$OUHDG\�GXULQJ�WKH�SUHOLPLQDU\�ZRUN�LQ�������UHPDLQV�RI�WZR�LURQ�VPHOW�
LQJ�IXUQDFHV�DQG�WKUHH�SLW�IRUJHV�ZHUH�GLVFRYHUHG��)LJ�����,��,,��,9²9,���7KH�
ZRUN�LQ������DGGHG�DQRWKHU�IXUQDFH�VLWH��LQ�D�SRRU�VWDWH��)LJ�����,,,���

7KH�LURQ�VPHOWLQJ�IXUQDFHV�RI�7}GYD�EHORQJ�WR�WKH�W\SH�NQRZQ�DV�VODJ�
SLW�IXUQDFHV��7KH�UHPDLQV�RI�WKH�LURQ�VPHOWLQJ�IXUQDFHV�FRPSULVHG�RI�DS�
proximately 35 cm deep pits with a diameter of ca. 40 cm, which were lined 
ZLWK�JUDQLWH�ERXOGHUV� �)LJ������7KRVH�ZHUH� LQWHUSUHWHG�DV�VODJ�FROOHFWLQJ�
SLWV�RI�WKH�IXUQDFHV��$URXQG�WKH�SLWV�VHPL�FLUFXODU�DQG�FLUFXODU�OD\HUV�RI�
limestone rubble were found, which were interpreted as the remains of the 
GHVWUR\HG�IXUQDFH�VKDIWV��,I�WKH�JUDQLWH�ERXOGHUV�LQ�WKH�VODJ�SLWV�VKRZHG�
only slight signs of high temperatures, the limestone rubble around the 
pits was severely damaged by heat, sometimes to extreme brittleness.  
7KH�VODJ�SLWV�ZHUH�ÀOOHG�ZLWK�KXPXV�ULFK�HDUWK�FRQWDLQLQJ�RFFDVLRQDO�SLHFHV� 
of charcoal.

7KH�SLW�IRUJHV�ZHUH�VLWXDWHG�LQ�WKH�YLFLQLW\�RI�WKH�IXUQDFHV��7KH�SLWV�
interpreted as forges were approximately 40–50 cm deep, more or less 
square, measuring approximately 40 × 50 cm. The bottoms and three sides 
RI� WKH� SLWV�ZHUH� OLQHG�ZLWK� ÁDW� SLHFHV� RI� OLPHVWRQH� DQG� VPDOO� ERXOGHUV�� 
$UHDV�DURXQG� WKH�SLW�IRUJHV�ZHUH�VFDWWHUHG�ZLWK�GURSV�RI� VODJ��$GMDFHQW�
WR�DOO�SLW�IRUJHV�VWRRG�SRVW�KROHV�ZLWK�WKH�DSSUR[LPDWH�GLDPHWHU�RI����FP��
7KRVH�ZHUH�LQWHUSUHWHG�DV�UHPDLQV�RI�WKH�DQYLO�SRVWV��)LJ�����
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Fig. 3.   Slag-pit of the iron-
smelting furnace. 

Jn 3.    Rauasulatusahju 
šlakikogumisauk. 

Photo / Foto: Irita Kallis

MAURI KIUDSOO, JAAK MÄLL & IRITA KALLIS
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Fig. 4.   Pit-forge (1) with the 
adjacent post-hole from 
the anvil-post (2). 

Jn  4.    Väliääs (1) koos selle 
kõrval paikneva alasi-
paku asukohaga (2).

Photo / Foto: Irita Kallis

Approximately ¹/3 of the investigated area was formed by a shallow 
EXW�ZLGH�GLWFK��SUREDEO\�D�GULHG�XS�FUHHN�EHG��ZKLFK�ZDV�ÀOOHG�ZLWK�VH�
verely burned limestone rubble and granite boulders, pieces of bog ore, 
VOLJKWO\� EXUQHG� FOD\� DQG� IHZ� VODJ� SLHFHV� �)LJV�� ��� ;,,,�� ���� 7KH� GLWFK�
OLNH�GHSUHVVLRQ� LQ�WKH�QDWXUDO�VRLO�ZLWK� LWV�UXEEOH�ÀOO�FRQWLQXHG�DW� OHDVW� 
15 m eastwards from the excavated area, where it was observed during the 
supervision of the digging of the ditch for water mains. The width of the 
GLWFK�OLNH�GHSUHVVLRQ�ZDV�DW�OHDVW����P��WKH�GHSWK�LQ�WKH�PLGGOH�PRUH�WKDQ�
����P�IURP�WKH�RULJLQDO�VXUIDFH��,QWHUSUHWHG�DV�D�GULHG�XS�FUHHN�EHG��WKH�
GLWFK�OLNH�GHSUHVVLRQ�UXQV�LQ�WKH�HDVW²ZHVW�GLUHFWLRQ�ORQJLWXGLQDOO\�DORQJ�
the moraine hill. It may have served as a source for building material  

Fig. 5.   Ditch-like depression 
filled with burned 
limestone rubble.

Jn 5.     Põlenud paekivipurruga 
täidetud vagumus.

Photo / Foto: Irita Kallis
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IRU�WKH�LURQ�VPHOWLQJ�IXUQDFHV��VWRQHV�KDYLQJ�EHHQ�ODLG�
bare by water) and afterwards also as a site for dis�
SRVDO�RI�WKH�EXUQW�RXW�VWRQH�IURP�IXUQDFH�VKDIWV��

In addition to the described features, a grouping 
RI�WKUHH�SRVW�KROHV�ZDV�GLVFRYHUHG�LQ�WKH�6(�FRUQHU�RI�
WKH�H[FDYDWHG�DUHD��)LJ�����;²;,,���$OWKRXJK�WKH�SRVW�
holes did not seem to have any direct connection to the 
LURQ�VPHOWLQJ�IXUQDFHV�DQG�SLW�IRUJHV��QHYHUWKHOHVV�WKH�
radiocarbon dating (see below) seemed to indicate that 
they are contemporaneous. The post holes were inter�
preted as the remains of some light structure or shelter 

RQ�WKH�LURQ�VPHOWLQJ�VLWH�
7KH�PRVW�VLJQLÀFDQW�ÀQGV3�FROOHFWHG�GXULQJ�WKH�H[FD� 

YDWLRQV�DUH�WKH�SRWWHU\�ÀQGV��7KH�IUDJPHQWV�RI�WKH�$�,,,� 
W\SH��6HOOLQJ����������²�����/DQJ����������²�����YHVVHOV�
decorated with the linear ornament are determinative to 
WKH�GDWLQJ�RI�WKH�VLWH��)LJ������,Q�(VWRQLD�VXFK�SRWWHU\�LV�
W\SLFDO�IRU�WKH�QRUWKHUQ�FRDVWDO�DUHDV��7DPOD�������������
XQWLO�QRZ�EHLQJ�GDWHG�EURDGO\�WR�WKH�9LNLQJ�$JH��6FKPLH�

GHKHOP�������������2QO\�9DOWHU�/DQJ�KDV�RIIHUHG�D�PRUH�SUHFLVH�WLPH�VSDQ�
²�WKH��WK�FHQWXU\�DQG�WKH�EHJLQQLQJ�RI�WKH���WK�FHQWXU\��/DQJ������������
6ZHGLVK�SRWWHU\�RI�WKH�VDPH�W\SH�LV�GDWHG�WR�WKH�SHULRG�IURP�WKH�PLG��WK�
century to the second half of the 10th century, and is believed to originate 
IURP�WKH�HDVWHUQ�FRDVW�RI�WKH�%DOWLF�6HD��6HOOLQJ���������������²�����$EE��
63).

5DGLR�FDUERQ�GDWHV�IURP�WKH�VDPSOHV�FROOHFWHG�IURP�WKH�7}GYD�LURQ�
VPHOWLQJ�VLWH�VHHP�EURDGO\�WR�FRQÀUP�WKH�GDWLQJ�RI�SRWWHU\�²�WKH�GDWLQJ�
UDQJHG�EHWZHHQ���������%3��FDO�����������²�����$'�4��LQ�SLW�IRUJH�9�DQG�
��������%3���FDO�����������²�����$'�5�LQ�SRVW�KROHV�;�DQG�;,,��

7KUHH� VDPSOHV� RI� VODJ� DQG� WKUHH� VDPSOHV� RI� ERJ�RUH� �OLPRQLWH�� FRO�
OHFWHG�IURP�WKH�7}GYD�LURQ�VPHOWLQJ�VLWH�ZHUH�DQDO\VHG�LQ�WKH�,QVWLWXWH�RI�
Geology of the Tallinn University of Technology (Table 1).6 

6ODJ�VDPSOH����ELJ��IRDP\�OXPS�RI�OLJKWZHLJKW�VODJ��FRQVLVWHG�PDLQO\�
RI�PROWHQ�FOD\��EXW�VDPSOHV���DQG����FROOHFWHG�QHDU�WKH�SLW�IRUJHV�9,�DQG�
9� VKRZHG� FRPSRVLWLRQ� W\SLFDO� WR� WKH� SULPLWLYH� LURQ�VPHOWLQJ� DFWLYLWLHV�� 
6XUSULVLQJO\�� WKH� UHVXOWV� RI� WKH�DQDO\VLV� RI� WKH� VODJ�GLIIHUHG� VLJQLÀFDQW�
ly from the results of the analysis of the pieces of the bog ore collected.  
The main difference lay in the high phosphorus and low manganese con�
WHQW�RI� WKH�RUHV��ZKLFK� LV�QHYHUWKHOHVV�W\SLFDO� IRU�WKH�(VWRQLDQ�ERJ�RUHV�
analysed previously (Peets 2003, 34). According to Tarmo Kiipli and Toivo 

Fig. 6.   Fragment of the wave-
ornamented A III type 
pottery.

Jn 6.     Laineornamendiga A III 
tüüpi savinõu fragment. 

Photo / Foto: Mirja Ots

3 AI 6870.
4 Hela-1911.
5 Tln-3118.
6 Analysis performed by Toivo Kallaste (Institute of Geology of the Tallinn University of Technology).

1 cm0

MAURI KIUDSOO, JAAK MÄLL & IRITA KALLIS
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Kallaste, researchers of the Institute of Geology of the 
Tallinn University of Technology, the source for man�
JDQHVH� FRXOG� EH�PDULWLPH�PDQJDQHVH�LURQ� FRQFUHWLRQV��
ZKLFK�DOVR�RFFXU�LQ�WKH�VRLO�RI�(VWRQLDQ�FRDVWDO�UHJLRQV��

7KH� LURQ�VPHOWLQJ�VLWH�RI�7}GYD�YLOODJH� LV� WKH�ÀUVW�
9LNLQJ� $JH� LURQ�VPHOWLQJ� VLWH� DUFKDHRORJLFDOO\� LQYHV�
WLJDWHG� LQ�(VWRQLD��'XH�WR� WKH� OLPLWHG�VFRSH�RI� WKH�UHV�
FXH�H[FDYDWLRQV��WKH�ORFDWLRQ�RI�WKH�VODJ�GHSRVLWV�LQ�7}GYD�UHPDLQHG�XQ�
HDUWKHG��ZKLFK�PDNHV�LW�GLIÀFXOW�WR�HVWLPDWH�WKH�OHYHO�RI�WKH�LQWHQVLW\�RI�
the iron production.7 Nevertheless, it was discovered, that contrary to the 
traditional opinion, the limonite bog ore was not the only raw material 
NQRZQ� WR� WKH� DQFLHQW�(VWRQLDQ� LURQ�VPHOWHUV� �3HHWV� ������ ����� EXW� DOVR�
LURQ�PDQJDQHVH�FRQFUHWLRQV�RI�PDULWLPH�RULJLQ�FRXOG�KDYH�EHHQ�XVHG�

Table 1. XRF-analysis of slag 
and ore samples from the 
Tõdva iron-smelting site 

Tabel 1. Tõdva rauasulatuskoha 
šlaki- ja maagiproovide 
XRF-analüüsid.

7�6RPH�VODJ�VDPSOHV�GLVFRYHUHG�GXULQJ�ÀHOGZDONLQJ�LQ�7}GYD�KDYH�EHHQ�DQDO\]HG�E\�0LFKDLO�*XULQ��%HORUXV-
sian researcher in the 1980ies (Gurin 1988).
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No. / 
Nr
1.
2.
3.
4.
5.
6.

Tõdva, slag
Tõdva, slag
Tõdva, slag
Tõdva, ore
Tõdva, ore
Tõdva, ore

P2O5

0.62
0.43
0.33
1.96
1.71
1.48

SiO2

19.3
28.68
69.47
19.73
34.92
33.51

Al2O3

2.98
4.51
11.04
2.38
0.5
4.32

Fe2O3

58.1
49.04
2.3
43.79
39.86
35.17

MnO

1.89
1.51
0.09
0.02
0.01
0.03

MgO

0.34
0.34
0.82
0.26
0.08
0.46

CaO

2.62
2.5
2.83
1.29
1.05
2.3

Na2O

0.34
0.68
1.58
0.11
0.03
0.25

6DPSOH���3URRY
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2008. a mais toimusid arheoloogilised kaevamised 
+DUMXPDDO� 7}GYD� N�ODV� ,OGDVH� WDOX� PDDOH� MllYDO�
rauasulatuskohal��PLV�ROLG� MlWNXNV�VHDO�������D läbi 
YLLGXG�HHOXXULQJXWHOH�QLQJ�MlUHOHYDOYHW||GHOH��7XJL�
nedes arheoloogilise välitöö tulemustele, samuti va�
UDVHPDOH�NDDUGLPDWHUMDOLOH��Y}LE�,OGDVH�WDOX�NUXQGL�
MDJDGD�NDKHNV�HULLOPHOLVHNV�RVDNV��OllQHV�NXLYHQGD�
WXG�VRR�QLQJ�LGDV�PRUHHQS}QGDN��

0XLVWLV� SDLNQHE� ORRGH�NDJX�VXXQDOLVHO� PRUHHQ�
S}QGDNXO��PLV�VDDE�DOJXVH�7DOOLQQ²9LOMDQGL�PDDQWHH�
NRKDOW�MD�MlWNXE�X�����P�OllQH�VXXQDV��.XLJL�S}QGD�
NX�WlLW�XODWXVW�SROQXG�Y}LPDOLN�YlOMD�VHOJLWDGD��RQ�VHH�
YLVXDDOVHOW�MlOJLWDY�ND�,OGDVH�WDOXKRRYLVW�S}KMD�SRRO��
0RUHHQS}QGDN�RQ�PRRGXVWXQXG�VDYLVHVW�NUXXVDVW��
PLOOHV�VLVDOGXE�KXOJDOLVHOW�HULQHYDV�P}}GXV�SDHNLYL� 
W�NNH�MD�YlKHP�JUDQLLWYHHULVHLG��hPEULWVHYDVW�PDD�
SLQQDVW�X���²����P�Y}UUD�N}UJHPDO�SDLNQHYD�S}QGD�
NX� O}XQDSLLULO� O}SSHE� NLUMHOGDWXG� VHJDSLQQDV� MlU�
VXOW�� PXXWXGHV� V}PHUDNV�� PDGDOD� VDYLVLVDOGXVHJD� 
liivaks.

2008. a kaevati läbi kogu Ildase talu planeerita�
va eluhoone alune – 181 m2��/LVDNV�WHKWL�ND�MlUHOH�
valvetöid kommunikatsioonitrasside kaevamisel (MQ�
1). Juba 2007. a välitööde käigus tulid päevavalgele 
NDKH� UDXDVXODWXVDKMX� MD� NROPH� YlOLllVL� MllQXVHG�� 
millele 2008. a lisandus veel ühe oletatava rauasula�
WXVDKMX�S}KL�(MQ����,,,). 

7}GYD�UDXDVXODWXVNRKD�DKMXGH�SXKXO�ROLG�PDDV�
VH� V�YHQGDWXG�ãDKWDKMXG��1HQGH�NRQVWUXNWVLRRQL�
GHVW� ROLG� VlLOLQXG� X� ��� FP� V�JDYXVHG� MD� X� ��� FP�
OlELP}}GXJD�� PDDNLYLGHJD� YRRGHUGDWXG� ãODNLNR�
gumisaugud (MQ� �) ning ümber nende paiknevad 
SDHNLYLVW� YDUHG�� PLGD� LQWHUSUHWHHULVLPH� DKMXGH�
PDDSHDOVHWH�RVDGH�ODPPXWXVMllQXVWHQD��.XL�ãODNL� 
kogumisaukude maakividest vooderdustel oli näha 
YDLG�P}QLQJDVL�S}OHPLVH�PlUNH��VLLV�ODPPXWXVYD�
redes paiknenud paekivid olid tugevas kuumuses 
muutunud hapraks. Augud olid täitunud söetükki�
dega segatud mullaga.

9lOLllVLGHQD�W}OJHQGDVLPH�DKMXGH�YDKHtus lähe�
GXVHV� SDLNQHYDLG�PDGDODLG�QHOMDNDQGLOLVL��u 40 ×  
���FP�VXXUXVL�DXNH��PLV�ROLG�NROPHVW�N�OMHVW�MD�S}K�
MDV� YRRGHUGDWXG� SDHSODDWLGH� Y}L� PDDNLYLGHJD�� bl�
side ümbruses leidus rohkesti šlakitilku. Iga ääsi 
MXXUHV�SDLNQHV�X����FP�OlELP}}GXJD�SRVWLDXN��NXV�
WRRQD�Y}LV�SDLNQHGD�DODVLSDNX�(MQ��).

8PEHV�NROPDQGLNX�NDHYDQGLVW�K}OPDV�VHOOH�S}K�
MDN�OMHO� SDLNQHY� PDVVLLYQH�� S}KLOLVHOW� WXJHYDOW� S}�
lenud paekivitükke sisaldav vare, mis täitis enam 
kui 1,5 m sügavust vagumust (MQ� ���;,,�� �). Vares 
ROL�YlKHPDO�PllUDO�ND�S}OHQXG�PDDNLYH��VRRPDDJL��

W�NNH��VDYLNDPDNDLG� MD��NVLNXLG�ãODNLW�NNH��.RP�
PXQLNDWVLRRQLWUDVVLGHV� SDOMDQGXV� VDPD� YDJXPXV�
ND�PXMDO� ,OGDVH� WDOX�NUXQGLO�� ROOHV� YlKHPDOW� ���P�
laiune. Tegemist on oletatavasti loodusliku süven�
GLJD��PLOOH�S}KMDVW�RQ�Y}HWXG�DKMXGH�HKLWXVHNV�YD�
MDPLQHYDW� PDWHUMDOL� QLQJ� PLV� KLOMHP� RQ� WlLGHWXG�
UDXDVXODWXVDKMXGHV�OlELS}OHQXG�SDH�� MD�PDDNLYLGH��
�NVLNXWH�S}OHQXG�OLLYDULNND�VDYL�W�NNLGH��NLYLSU�JL�
MD�VRRPDDJL�W�NNLGHJD��

/LVDNV�QLPHWDWXWHOH�SDOMDQGXVLG�NDHYDQGL�NDJX�
nurgas kolm postiauku (MQ����;²;,,), mis ei näinud 
ROHYDW�RWVHVHOW�VHRWXG�DKMXGH�MD�llVLGHJD��9}LPDOLN��
HW�WHJHPLVW�RQ�MllQXVWHJD�PLQJLVW�YDUMXDOXVH�W��SL�
ehitisest.

������DDVWDO�7}GYDVW�NRJXWXG�OHLXPDWHUMDOL�VHDV�
RQ� HVLNRKDO� VDYLQ}XGH� IUDJPHQGLG�� 5DXDVXODWXV�
kompleksi dateerimise seisukohalt on olulised A III 
SHHQNHUDDPLOLVWH� W��SL�Q}XGH�NDWNHG��PLOOH�NDHOD��
MD�}ODRVD�YDKHO�RQ�Q}X�P}LNDLPLWDWVLRRQ��YLLPDVH�DOO�
kohtab ainsa kaunistuselemendina harvadel puhku�
del laineornamenti (MQ��)��(HVWLV�RQ�WDROLQH�NHUDDPL�
ND� LVHORRPXOLN�S}KMDUDQQLNX�PXLVWLVWHOH�NXVMXXUHV�
VLLQVHG�XXULMDG�RQ�GDWHHULQXG�VHOOH��NVPHHOVHOW��XPE�
PllUDVHOW�YLLNLQJLDHJD��hNVQHV�9DOWHU�/DQJ�DMDOGDE�
ODLQHRUQDPHQGLJD�Q}XYDULDQGL�NLWVDPDOW���²����VDM� 
algusesse. Rootsis ollakse seisukohal, et keraamika�
W��S�$�,,,�NXXOXE�WHUYLNXQD�DMDYDKHPLNNX����VDMDQ�
GL� NHVNSDLN� ²� ���� VDMDQGL� WHLQH� SRRO� QLQJ� RQ� SlULW�
Läänemere idakaldalt. Lisaks keraamikaleidudele 
RVXWDYDG�7}GYD�UDXDVXODWXVNRPSOHNVL�YLLNLQJLDHJD�
kuulumisele ka radiosüsiniku proovid, mis dateeri�
YDG�REMHNWL�DMDYDKHPLNNX����²�����MD����²�����S.U�� 
� � � .DHYDPLVWH� NlLJXV� OHLWXG� ãODNL�� MD� UDXDPDDJL�
tükke analüüsiti Tallinna Tehnikaülikooli Geoloogia 
,QVWLWXXGLV��WDEHO�����$QDO��VLWL�NROPH�ãODNL��MD�NROPH 
maagiproovi. Huvitavaid tulemusi andsid proovid  
��MD����PLV�RVXWXVLG�W��SLOLVWHNV�SULPLWLLYVH�UDXD�
tootPLVHJD�VHRVWDWDYDWHNV�IDMDOLLWVHWHNV�ãODNNLGHNV��
Üllatuslikult andis sootuks teistsuguseid tulemusi  
maagitükkide analüüs: erinevalt šlakkidest oli maa�
NLGH�SXKXO�WlKHOGDWDY�N}UJH�IRVIRULVLVDOGXV�MD�PDGDO�
PDQJDDQLVLVDOGXV��PLV�RQ�LVHORRPXOLN�(HVWL�QQ�VRR�
maagile (OLPRQLLW���7}GYD�ãODNNLGHV�VLVDOGXYD�PDQ�
JDDQL�DOOLNDQD�Y}LNV�N}QH�DOOD�WXOOD�PHUHS}KMDV�WHN�
NLYDG� PDQJDDQL�UDXDNRQNUHWVLRRQLG�� PLGD� HVLQHE�
ka rannikualadel meresettelises liivapinnases. 

7}GYD�N�OD�,OGDVH�WDOX�PDDGHOW�DYDVWDWXG�UDXD�
VXODWXVNRPSOHNVL�SXKXO�RQ�WHJHPLVW�HVLPHVH�DUKHR� 
loogiliselt uuritud viikingiaegse rauasulatuskohaga  
(HVWLV��7LQJLWXQD�SllVWHNDHYDPLVWH�SLLUDWXG�PDKXVW�� 
MlL�OHLGPDWD�ãODNL�ODGXVWXVSODWV��PLVW}WWX�RQ�ND�raske 
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hinnata sealse rauatootmise mahtu. Täiesti uudseks 
Y}LE�SLGDGD�DJD�7}GYD�ãODNLDQDO��VLGHO�EDVHHUXYDW�
avastust, et vastupidiselt üldlevinud seisukohale 
polQXG�VRRPDDN�VLLVNL�PLWWH�DLQXV�VLLQVHWH�UDXDVXOD� 

taMDWH� SRROW� NDVXWDWXG� WRRUPDWHUMDO�� YDLG� W}HQlROL�
VHOW�WXQWL�ND�PHUHWHNNHOLVL�UDXD�PDQJDDQLNRQNUHW�
sioone.
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