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INTRODUCTION
7KH�VPLWK\�VLWH�ZDV�GLVFRYHUHG�LQ�WKH�VSULQJ�RI������GXULQJ�D�VXUYH\�RI�WKH�1DWLRQDO�
+HULWDJH�%RDUG�WR�LQVSHFW�WKH�DUFKDHRORJLFDO�VLWHV�RI�:HVWHUQ�6DDUHPDD��DPRQJ�WKHP�
WKH�9LNLQJ�$JH�EXULDO�VLWH�RI�.lNX��:KHQ�DVNLQJ�IRU�GLUHFWLRQV�WR�WKH�EXULDO�VLWH�DW�WKH�
.XVWD�IDUP�LQ�WKH�.lNX�YLOODJH��ODUJH�OXPSV�RI�VODJ�ODLG�RQ�WKH�VWRQH�IHQFH�DWWUDFWHG�
WKH�DWWHQWLRQ�RI�-�UL�3HHWV��$QWV�.UDXW�DQG�RWKHUV��7KH�IDUPHU�9ODGLPHU�-XKDQGL�VDLG�
WKDW�KLV�IDWKHU�KDG�SXW�WKH�VODJ�RQ�WKH�IHQFH�GHFDGHV�DJR��+H�OHG�WKH�DUFKDHRORJLVWV�
WR�WKH�VLWH��DERXW�����PHWUHV�QRUWKZDUG��RQ�WKH�ODQGV�RI�WKH�6HSD�IDUP��ZKHUH�D�ODUJH�
ERXOGHU�ZDV�VLWXDWHG��3UHOLPLQDU\� LQYHVWLJDWLRQ�ZLWK�D� VRLO�SUREH�DQG�D� WHVW�SLW� UH-
YHDOHG�D�WKLFN�OD\HU�RI�ZDVWH�IURP�LURQ�SURGXFWLRQ�RU�D�VPLWK\��$�UDGLRFDUERQ�VDPSOH�
IURP�WKH�ERWWRP�RI�WKH�WHVW�SLW�GDWHG�WKH�VLWH�WR�WKH���WK�²���WK�FHQWXU\�$'��7OQ�������
7DEOH����� ,Q� WKH� IROORZLQJ�\HDU�RI�������DUFKDHRORJLFDO�H[FDYDWLRQV��GLUHFWHG�E\�-�UL�
3HHWV��ZHUH�FDUULHG�RXW�RQ�WKH�VLWH�DQG�ORWV�RI�VPLWK\�UHIXVH�DQG�VFUDS�PHWDO�ZDV�IRXQG��
$UFKDHRORJLFDO�ÀHOGZRUN�FRQWLQXHG�LQ�WKH�\HDUV�����²�����DQG�������'XULQJ�WKH�VXP-
PHU�RI�������5DJQDU�6DDJH��0$�VWXGHQW�RI�7h��FRQGXFWHG�WKH�H[FDYDWLRQV�RQ�WKH�VLWH�
XQGHU�WKH�VXSHUYLVLRQ�RI�-�UL�3HHWV�

,Q�VXPPHU�������WKH�.lNX�ÀHOGZRUN�EDVH�ZDV�XVHG�WR�FDUU\�RXW�D�VHULHV�RI�H[SHUL-
PHQWV�LQ�IRUJLQJ�PHWHRULF�LURQ��ZLWK�WKH�JRDO�WR�VWXG\�WKH�SURSHUWLHV�RI�PHWHRULF�LURQ�
XVLQJ�GLIIHUHQW� IRUJLQJ� WHFKQLTXHV� �FROG� IRUJLQJ��ZHOGLQJ� WRJHWKHU�SLHFHV�RI�PHWHRULF�
LURQ�DQG�PHWHRULF�LURQ�ZLWK�VWHHO��HWF����%DVHG�RQ�WKLV�UHVHDUFK��7}QX�1DUUR�FRPSOHWHG�
KLV�0$�WKHVLV�LQ�WKH�(VWRQLDQ�$FDGHP\�RI�$UWV��1DUUR��������

ARCHAEOLOGICAL FIELDWORK IN 2006–2011
([FDYDWLRQV� RQ� WKH� VPLWK\� VLWH� VWDUWHG� LQ� WKH� VXPPHU� RI� ������ZLWK� D� UHFWDQJXODU�
WUHQFK�RI���í���P��7KH�SUHOLPLQDU\�LQYHVWLJDWLRQ�ZLWK�WKH�VRLO�SUREH�LQGLFDWHG�D�SRV-
VLELOLW\�WKDW�WKH�VPLWK\�VLWH�FRQVLVWHG�RI�GLIIHUHQW�VPLWK\�SKDVHV�EXLOW�RQ�WRS�RI�HDFK�
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RWKHU�²� WKH�GDUN� UHIXVH� OD\HU�ZDV���²��� FP�WKLFN�� ,Q� WKH� FRXUVH�RI�ZRUN� LW�EHFDPH�
FOHDU�WKDW�RQ�WKH�VLWH�UHPDLQV�RI�DW�OHDVW�WKUHH�WHPSRUDOO\�GLIIHUHQW�PHGLHYDO�VPLWKLHV�
H[LVWHG��EHVLGHV�ZKLFK�PL[HG�PDWHULDO�IURP�D�EULHÁ\�XVHG�VPLWK\�RI�WKH�PRGHUQ�SHULRG�
ZDV�DOVR�IRXQG��7DEOH�����$�YHU\�VLPLODU�VPLWK\�VLWH�KDG�EHHQ�H[FDYDWHG�LQ�WKH�\HDUV�
����²�����LQ�WKH�YLOODJH�RI�3DDWVD��0XVWMDOD�SDULVK��)LJ������,Q�3DDWVD��ÀYH�VPLWK\�UH-
mains1��O\LQJ�RQ�WRS�RI�HDFK�RWKHU�ZHUH�IRXQG��GDWLQJ�IURP�WKH���WK�WR�WKH�VHFRQG�KDOI�
RI�WKH���WK�FHQWXU\�$'��3HHWV����������²������

,W� ZDV� DSSDUHQW� WKDW� WKH� WRSPRVW� SKDVH� RI� WKH� VPLWK\� KDG� EHHQ� GLVWXUEHG� E\�
SORXJKLQJ�DQG�WKDW�PDQ\�RI�WKH�VWRQHV�IURP�WKH�VPLWKLHV·�FRQVWUXFWLRQV�KDG�EHHQ�UH-
XVHG�E\�WKH�ORFDO�YLOODJHUV��3ORXJKLQJ�PDUNV�ZHUH�YLVLEOH�MXVW�XQGHU�WKH�WXUI�OD\HU�DQG�
D�KHDS�RI�VWRQHV�ZDV�VLWXDWHG�QH[W�WR�WKH�ERXOGHU�FORVH�WR�WKH�VPLWK\��%DVHG�RQ�WKH�ÀQGV�
IURP�WKH�XSSHUPRVW�OD\HUV��WKH�ODWHVW�VPLWK\�SKDVH�FRXOG�EH�GDWHG�WR�WKH�VHFRQG�KDOI�RI�
WKH���WK�FHQWXU\�WR�WKH�EHJLQQLQJ�RI�WKH���WK�FHQWXU\��7KH�DUWHIDFWV�LQFOXGHG�D�VRFNHW�
RI�D�SRWDWR�KRRN��LQGXVWULDOO\�SURGXFHG�QDLOV��SLHFHV�RI�D�FDUULDJH�ZKHHO��UHFWDQJXODU�
QXWV��KRUVHVKRH�QDLOV��HWF��

,Q�WKH�����V�� WKH� ODQG�RQ�WKH� LVODQG�6DDUHPDD�ZDV�GLYLGHG�EHWZHHQ�WKH� IDUPV�
DQG� FRQVROLGDWHG� LQWR�XQLWHG� ORWV��ZKLFK�EURXJKW� RQ�D� VKLIW� WRZDUGV� FDSLWDOLVW� DJUL-
FXOWXUH��7KLV�LQLWLDWHG�D�¶VPLWK\�EXLOGLQJ�ERRP·��ZKLFK�ODVWHG�XQWLO�WKH�����V��0RVW�RI�
WKH�VPLWKLHV�WKDW�ZHUH�HWKQRJUDSKLFDOO\�UHFRUGHG�GXULQJ�WKH���WK�FHQWXU\�ZHUH�EXLOW�
GXULQJ�WKDW�SHULRG��/LQQXV������������%HIRUH�WKH�FRPPXQDO�ODQG�GLYLVLRQ��PRVW�RI�WKH�
VPLWKLHV�EHORQJHG�WR�WKH�ZHDOWKLHU�IDUPV��EXW�DIWHU�WKH�GLYLVLRQ��IDUPV�ZLWK�DYHUDJH�
DQG�ORZ�LQFRPH�DOVR�VWDUWHG�WR�EXLOG�WKHLU�RZQ�VPLWKLHV��ibid��������,Q�WKDW�UHJDUG��WKH�
ODWHVW�SKDVH�RI�WKH�VPLWK\�SUREDEO\�EHORQJHG�WR�D�VPDOO�IDUP�DQG�GLG�QRW�KDYH�PXFK�
LQ�FRPPRQ�ZLWK�WKH�SURIHVVLRQDO�VPLWKV�ZKR�ZRUNHG�RQ�WKH�VDPH�VLWH�PRUH�WKDQ�����
\HDUV�HDUOLHU��

,Q�WKH�IROORZLQJ�\HDUV������²������UHPDLQV�RI�HDUOLHU�VPLWKLHV�ZHUH�IRXQG��7KHVH�
LQFOXGHG� D� UHFWDQJXODU� EDVH� RI� D� IRUJH��ZDOO� IRXQGDWLRQV�PDGH� IURP� VWRQH� DQG� VHY-
HUDO�SDWFKHV�RI�EXUQW�FOD\��ZKLFK�SUREDEO\�RULJLQDWHG�IURP�SLW�IRUJHV��)LJ������,Q�WKH�

Fig. 1. Smithy site of Paatsa. a – view of the excavation from NW, b – contours of the smithies 2, 3, and 4.
Jn. 1.  Paatsa sepikojaase. a – vaade kaevandile loodest, b – sepikodade 2, 3 ja 4 kontuurid.
Photo / Foto: Jüri Peets, Drawing / Joonis: Reti Laanemäe
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\HDU�������D�UXVW\�SDWFK�ZDV�IRXQG�IURP�
WKH� VRXWK�HDVWHUQ� FRUQHU� RI� WKH� WUHQFK��
ZKLFK�FRQWDLQHG�D�OD\HU�����²��FP�WKLFN��
RI�ÀQH�LURQ�ÁDNHV�WKDW�UHDFWHG�WR�D�PDJ-
QHW��7UHDWLQJ�WKH�VDPSOHV�IURP�WKLV�SDWFK�
ZLWK�DFHWLF�DFLG�UHYHDOHG�VDQG�DQG�KHDY-
LO\�FRUURGHG�LURQ�SRZGHU��7DNLQJ�LQWR�DF-
FRXQW�VHYHUDO�JULQGVWRQH�IUDJPHQWV�IRXQG�
IURP� WKH� WUHQFK�� LW� LV� SRVVLEOH� WKDW� WKH�
SRVLWLRQ�RI�D�JULQGVWRQH�ZDV�ORFDWHG�RYHU�
WKDW�SDWFK�

,Q� ������ ÀHOGZRUN� LQ� .lNX� ZDV�
VPDOO�VFDOH�� EHFDXVH� DW� WKH� VDPH� WLPH�
H[FDYDWLRQV� ZHUH� JRLQJ� RQ� LQ� 8XJOD� ²�
WKH� RQO\� SUHKLVWRULF� LURQ� SURGXFWLRQ� VLWH�
NQRZQ�LQ�/llQHPDD��:HVW�(VWRQLD��)URP�
WKH�\HDU������WR�������IXQGLQJ�WKH�LQYHVWLJDWLRQ�RI�WKH�6DOPH�EXULDO�FRPSOH[�ZDV�WKH�
PDLQ�SULRULW\�IRU�WKH�(VWRQLDQ�6FLHQFH�)RXQGDWLRQ·V�UHVHDUFK�JUDQW�(7)�������,Q�WKH�
\HDUV�����²������5DJQDU�6DDJH�VWXGLHG�WKH�VHWWOHPHQW�RI�.lNX�DQG�WKH�VXUURXQGLQJ�
EXULDO�VLWHV�LQ�KLV�%$�WKHVLV��6DDJH��������,Q�WKLV�UHVHDUFK��WKH�VHWWOHPHQW�OD\HU�RI�WKH�
YLOODJH�ZDV�PDSSHG�ZLWK�D�VRLO�SUREH�DQG�D�*36��ZKLFK�SODFHG�WKH�VPLWK\�VLWH�WR�WKH�
QRUWK�HDVWHUQ�HGJH�RI�WKH�VHWWOHPHQW��

ARCHAEOLOGICAL FIELDWORK IN 2012
,Q�������ÀHOGZRUN�RQ�WKH�VPLWK\�VLWH�FRQWLQXHG�DQG�QDWXUDO�VXEVRLO�ZDV�UHDFKHG�LQ�VHY-
HUDO�SODFHV�LQ�WKH�WUHQFK��$ERXW����FP�RI�WKH�VPLWK\�UHIXVH�OD\HU�UHPDLQHG�ZLWKLQ�WKH�
ZDOOV�RI�WKH�VPLWK\��,Q�DGGLWLRQ�WR�WKH�VWRQH�IRXQGDWLRQ�GLVFRYHUHG�EHIRUH��WZR�HDUOLHU�
WLPEHU�IRXQGDWLRQV��D�VODJ�KHDS��DQ�LUULJDWLRQ�GLWFK��URDG�ÀOO�QRUWK�ZHVW�RI�WKH�VPLWK\�
DQG�D� OLPHVWRQH�SDYHPHQW�ZHUH� IRXQG��7KH� WUHQFK�ZDV�H[SDQGHG���PHWUHV� WRZDUGV�
VRXWK�DQG�HDVW��LQFUHDVLQJ�WKH�H[FDYDWLRQ�DUHD�XS�WR����P2��

$OO�DUWHIDFWV��SODQR�FRQYH[�KHDUWK�ERWWRP�VODJV��WKH�KRUL]RQWDO�H[WHQW�RI�GLIIHUHQW�
OD\HUV��FRQVWUXFWLRQ�UHPDLQV�DQG�ORFDWLRQV�RI�WKH�UDGLRFDUERQ�VDPSOHV�ZHUH�PHDVXUHG�
ZLWK�D�WRWDO�VWDWLRQ��,Q�DGGLWLRQ��WKH�EXLOGLQJ�UHPDLQV�ZHUH�GRFXPHQWHG�XVLQJ�D�VHW�RI�
SLFWXUHV��ZKLFK�ZHUH� ODWHU�WUDQVIRUPHG�LQWR�D��'�PRGHO�XVLQJ�WKH�SKRWRJUDPPHWULF�
VRIWZDUH�RI�$JLVRIW�3KRWR6FDQ��7KH�VPLWK\�SKDVHV�ZHUH�FDOOHG�6PLWK\������DQG����VWDUW-
LQJ�IURP�WKH�ODWHVW��DV�WKH�QDWXUDO�VXEVRLO�ZDV�QRW�UHDFKHG�DQG�HDUOLHU�SKDVHV�PLJKW�EH�
IRXQG�XQGHU�WKH�SDYHPHQW�RI�6PLWK\���

Constructions. Smithies 3, 2, 1
6WDUWLQJ� IURP�WKH�PRPHQW�RI� WKH�HDUOLHVW��Smithy 3�ZDV�D� ORJ�KRXVH��PHDVXULQJ� 
����í�����P�DQG�FRYHULQJ�DQ�DUHD�RI����P2��)LJ������7KH�VPLWK\�KDG�D�OLPHVWRQH�SDYH-
PHQW��ZKLFK�ZDV�DOVR�SUHVHQW�RXWVLGH�WKH�VPLWK\·V�VRXWK�ZHVWHUQ�ZDOO��7KH�SDYHPHQW�
DOVR�VWUHWFKHG�RXWVLGH�WKH�QRUWK�HDVWHUQ�ZDOO��EXW�LW�LV�QRW�FOHDU�ZKHWKHU�LW�ZDV�DQRWKHU�
URRP�RI�WKH�VPLWK\�RU�DQ�RSHQ�DLU�ZRUNLQJ�VSDFH�IRU�WKH�VPLWK��7KHUH�ZDV�D�PDVVLYH�
IRUJH�EDVH�DJDLQVW�WKH�QRUWK�ZHVWHUQ�ZDOO�RI�WKH�VPLWK\��$�PL[WXUH�RI�VDQG�DQG�FOD\�

the MedieVAl And eArlY Modern sMithY site oF kÄkU

Fig. 2.  Smithy site of Käku in 2008. 1 – presumable 
  location of a grindstone, 2 – presumable 
  forge locations.
Jn 2.   Käku sepikojaase 2008. a. 1 – oletatav 
  käiakoht, 2 – oletatavad ääsikohad.
Photo / Foto: Kristjan Sisa
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ZDV�XVHG�WR�ELQG�WRJHWKHU�WKH�VWRQHV�LQ�WKH�
IRUJH�EDVH��7KHUH�ZDV�D�VLPSOH�SLW�IRUJH�LQ�
WKH� HDVWHUQ� FRUQHU� RI� WKH� VPLWK\�� ZKLFK�
FRXOG�DOVR�EHORQJ�WR�6PLWK\����$�KROH�ZDV�
IRXQG� LQ� WKH� SDYHPHQW�� ZKLFK� ZDV� KDOI-
ZD\�OLQHG�ZLWK�VWRQHV��:KHQ�ORRNLQJ�DW�LWV�
SRVLWLRQ�LQ�WKH�VPLWK\��LW�ZRXOG�EH�D�JRRG�
SODFH�IRU�DQ�DQYLO�VWXPS��$�VLPLODU�FLUFOH�
RI�VWRQHV�FRXOG�EH�REVHUYHG�RQ�WKH�OHYHO�RI�
6PLWK\����ZKLFK�LQGLFDWHV�WKDW�WKH�SRVLWLRQ�
RI� WKH�DQYLO� VWXPS�PLJKW�KDYH� UHPDLQHG�
WKH� VDPH� GXULQJ� DOO� WKH� VPLWK\� SKDVHV��
$� VKDOORZ� ¶ZHOO·�� RQO\� DERXW� ��� FP� GHHS��
ZDV�IRXQG�QH[W�WR�WKH�IRUJH��,W�ZDV�OLQHG�
ZLWK�VWRQHV�DQG�LW�PLJKW�KDYH�VHUYHG�DV�
D�VPDOO�ZDWHU�UHVHUYRLU��DV�GXULQJ�WKH�H[-
FDYDWLRQV� LW� FRQVWDQWO\� ÀOOHG�ZLWK�ZDWHU�
IURP�WKH�ZHW�VRLO�

Smithy 2�ZDV�D� ORJ�KRXVH�ZLWK�DQ�
HDUWK� ÁRRU� DQG� ZDV� WUDFHDEOH� E\� WKUHH�
ZDOOV� DQG� D� IRUJH� EDVH� �)LJ�� ���� 7KH� GL-
PHQVLRQV�RI�WKH�VPLWK\�ZHUH�����í�����P�
����P2��� 7KH� SODFHPHQW� RI� WKH�ZDOOV� GLG�
QRW�PDWFK� ZLWK� WKH� SUHFHGLQJ� 6PLWK\� ��
�)LJ������$W�WKH�VDPH�WLPH��WKH�IRUJH�EDVH�
RI�6PLWK\���ZDV�XVHG� WR� EXLOG� WKH� IRUJH�
IRU� 6PLWK\� ��� ,W� LV� XQFOHDU� ZKHWKHU� WKH�
QRUWK�HDVWHUQ�ZDOO�ZDV�EXLOW�ULJKW�QH[W�WR�
WKH� IRUJH�RU�D�ELW� IXUWKHU��DV� LV� WKH� FDVH�
ZLWK�6PLWK\����/LPHVWRQH�ZDV�XVHG�DV�D�
GRRUVLOO� LQ� WKH�VRXWK�ZHVWHUQ�ZDOO�RI� WKH�
VPLWK\�� ZKLFK� PDNHV� WKH� OD\RXW� RI� WKH�
VPLWK\� YHU\� VLPLODU� WR� 6PLWK\� ��� 7KH�
VKDOORZ� ZHOO� ZDV� DOVR� XVHG� GXULQJ� WKLV�
VPLWK\�SKDVH��

Smithy 1�FDQ�EH�WUDFHG�E\�WKH�OLPH-
VWRQH� IRXQGDWLRQ� VWRQHV� DQG� WKH� ODUJH�
IRUJH�EDVH�QH[W�WR�WKH�QRUWK�HDVWHUQ�ZDOO�
�)LJ������7KH�ZDOOV�RI�WKH�VPLWK\�PXVW�KDYH�
EHHQ�PDGH�IURP�WLPEHU��EHFDXVH�WKH�IRXQ-
GDWLRQ�RQO\�KDG�RQH�URZ�RI�VWRQHV��ZKLFK�
FDQQRW�EH�XVHG�DV�D�IRXQGDWLRQ�IRU�D�VWRQH�
ZDOO�EXLOW�ZLWKRXW�XVLQJ�PRUWDU��+RZHY-
HU�� QR� VLJQV� RI� WLPEHU�ZDOOV�ZHUH� IRXQG��
ZKLFK�PLJKW�LQGLFDWH�WKDW�WKH�VPLWK\�KDG�

Fig. 3.  Smithy 3. 1 – limestone pavement, 2 – pit 
  forge, 3 – road fill, 4 – areas filled with 
  water, 5 – forge, 6 – post holes; A – anvil 
  stump, K1 – well, K2 – ditch, L – doorsill.
Jn 3.  Sepikoda 3. 1 – paeplaatidest sillutis, 
  2 – lohkääs, 3 – teetäide, 4 – veega täidetud  

 alad, 5 – ääs, 6 – postiaugud; A – alasipaku  
 asukoht, K1 – kaev, K2 – kraav, L – lävepakk.

Photo / Foto: Ragnar Saage

Fig. 4.  Smithy 2. 1 – slag heap, 2 – pit forge,  
 3 – road fill, 4 – ditch, 5 – forge, 6 – stone  
 pile between the forge and the wall;  
 K – well, the contour line marks the stone 

  that covered the well, L – doorsill.
Jn 4.  Sepikoda 2. 1 – šlakikuhi, 2 – lohkääs,  

 3 – teetäide, 4 – kraav, 5 – ääs, 6 – kivilasu 
  ääsi ja seina vahel; K – kaev, kontuuriga 
  on tähistatud kaevu avaust katnud kivi 
  nähtav osa, L – lävepakk.
Photo / Foto: Ragnar Saage
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EHHQ� GLVPDQWOHG� RQ� SXUSRVH� RU� WKH� FRQ-
VWUXFWLRQ�PDWHULDOV�ZHUH�VDYHG� IRU�RWKHU�
EXLOGLQJV�DIWHU�WKH�VPLWK\�ZDV�GHVWUR\HG��
7KH�VPLWK\�KDG�DQ�HDUWKHQ�ÁRRU�

6PLWK\���ZDV�EXLOW�RQ�6PLWK\���DQG�
ORRNLQJ� DW� WKH� ORFDWLRQ� RI� WKH� ZDOOV�� LW�
VHHPV�WKDW�WKH�ZDOOV�RI�WKH�SUHYLRXV�SKDVH�
PXVW�KDYH�EHHQ�YLVLEOH�RQ�WKH�JURXQG��)LJ��
����7KH�GLPHQVLRQV�RI�WKH�VPLWK\�ZHUH�����
í���P�������P2���7KH�IRUJH�EDVH�RI�6PLWK\�
��KDV�EHHQ�UDLVHG��EXW�ZLWKRXW�XVLQJ�DQ\�
PRUWDU�� 7KH� VSDFH� EHWZHHQ� WKH� QRUWK�
HDVWHUQ�ZDOO�DQG�WKH�IRUJH�ZDV�ÀOOHG�ZLWK�
D�SLOH�RI�VWRQHV��7KH�VKDOORZ�ZHOO�QH[W�WR�
WKH�IRUJH�ZDV�EORFNHG�ZLWK�D�ODUJH�VWRQH�
DQG�FRYHUHG�ZLWK�FOD\H\�VRLO�WKDW�UHVHP-
EOHV�WKH�QDWXUDO�VXEVRLO�QHDU�WKH�VPLWK\��
7KXV��WKH�ZHOO�ZDV�OHIW�KROORZ�²�DQ�REVHU-
YDWLRQ�SURYHQ��ZKHQ�DQ�DUFKDHRORJLVW�E\�
DFFLGHQW�VXQN�XS�WR�KHU�NQHH�LQ�WKH�ZHOO�
DIWHU�VRPH�KHDY\�UDLQ��

$�GUDLQDJH�GLWFK�ZDV� IRXQG�QH[W� WR�
6PLWK\� ��� DOWKRXJK� LW� PLJKW� KDYH� EHHQ�
DOVR� XVHG� GXULQJ� WKH� HDUOLHU� SKDVHV� RI�
WKH�VPLWK\��/DUJH�OLPHVWRQHV�PDUNHG�WKH�
VLGHV�RI�WKH�GLWFK�DQG�LW�ZDV�VLWXDWHG�QH[W�
WR� WKH� QRUWK�ZHVWHUQ�ZDOO��ZKLFK�PHDQV�
WKDW�VRPH�RI�WKH�UDLQZDWHU�IURP�WKH�URRI�
PLJKW�KDYH�EHHQ�GLUHFWHG�WRZDUGV�LW��

6RPH� SHFXOLDULWLHV� LQ� WKH� FRQVWUXF-
WLRQ� RI� WKH� IRUJH� VHHP� WR� LQGLFDWH� WKDW�
6PLWK\���FRQVLVWHG�RI�WZR�GLIIHUHQW�SKDV-
HV�� EXW� WKLV� TXHVWLRQ� QHHGV� IXUWKHU� UH-
VHDUFK��7KH�DUHD�QRUWK�ZHVW�RI�WKH�VPLWK\�
ZDV� ÀOOHG� ZLWK� VPDOO� VWRQHV� DQG� PLJKW�
KDYH�EHHQ�XVHG�DV�D�URDG�RU�D�\DUG��,Q�WKH�
VRXWK�ZHVWHUQ�FRUQHU�RI�WKH�WUHQFK��D�YHU\�
KLJK�FRQFHQWUDWLRQ�RI�KRUVHVKRH�QDLOV�ZDV�
IRXQG�� ,W� LV� SRVVLEOH� WKDW� UHPQDQWV� RI� D�
KRUVHVKRHLQJ�UDFN��*HUP��Notstall��FRXOG�
EH� IRXQG� VRPHZKHUH� RXWVLGH� WKH� VRXWK�
ZHVWHUQ�FRUQHU�RI�WKH�WUHQFK��

6PLWKLHV���DQG���ZHUH�GDWHG�FRQVLG-
HULQJ� ERWK� UDGLRFDUERQ� GDWLQJ� �7DEOH� ���
DQG�W\SRORJLFDO�DQDORJXHV�ZLWK�6PLWK\���

Fig. 5.  Walls of the smithies 1, 2, 3. 1 – Smithy 1, 
  2 – Smithy 2, 3 – Smithy 3, 4 – forge.
Jn 5.  Sepikodade 1, 2, 3 seinad. 1 – sepikoda 1, 
  2 – sepikoda 2, 3 – sepikoda 3, 4 – ääs.
Drawing / Joonis: Ragnar Saage

Fig. 6.  Smithy 1. 1 – slag heaps, 2 – stone pile 
  between the forge and the wall, 3 – road fill, 
  4 – ditch, 5 – forge, A – anvil stump place(?).
Jn 6.  Sepikoda 1. 1 – šlakikuhjad, 2 – kivilasu 
  ääsi ja seina vahel, 3 – teetäide, 4 – kraav, 
  5 – ääs; A – alasipaku alus(?).
Photo / Foto: Ragnar Saage
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�6DDJH���������²�����6PLWK\���ZDV�XVHG�IURP�WKH���WK�FHQWXU\�DW�WKH�HDUOLHVW�XQWLO�WKH�
HQG�RI�WKH���WK�FHQWXU\��ZKHQ�LW�ZDV�GHVWUR\HG�E\�ÀUH��6PLWK\���ZDV�EXLOW�LQ�WKH���WK�
FHQWXU\�DW�WKH�HDUOLHVW�DQG�ZDV�EXUQHG�GRZQ�LQ�WKH���WK�FHQWXU\��7KH�HDUOLHVW�GDWH-
DEOH�ÀQGV�OLNH�D�SDGORFN�IURP�WKH���WK�FHQWXU\�KHOS�WR�FRQÀUP�WKH�XVH�RI�WKH�VPLWK\�DW�
WKDW�WLPH��EXW�VRLO�IURP�6PLWKLHV���DQG���KDV�EHHQ�KHDYLO\�PL[HG��ZKLFK�GRHV�QRW�DOORZ�
PRUH�SUHFLVH�GDWLQJ��6PLWK\���ZDV�EXLOW�LQ�WKH���WK�FHQWXU\�DQG�VHHPV�WR�KDYH�EHHQ�
GHVWUR\HG�DQG�RU�GLVPDQWOHG�RQ�SXUSRVH�LQ�WKH���WK�FHQWXU\��'DWHDEOH�ÀQGV�WKDW�FRXOG�
EH�OLQNHG�ZLWK�6PLWK\���DUH�WKH�SLVWRO�ZKHHO�ORFN�IUDJPHQWV�IURP�WKH�WKLUG�TXDUWHU�
RI�WKH���WK�FHQWXU\�DQG�WKH�SDGORFNV�IURP�WKH���WK�FHQWXU\��6DDJH���������²�����7KH�
HDUOLHVW�PDS�RI�WKH�.lNX�YLOODJH��WKDW�WKH�DXWKRUV�KDYH�PDQDJHG�WR�ÀQG��ZDV�PDGH�LQ�
�����DQG�LW�GHSLFWV�WKH�DUHD�RI�WKH�VPLWK\�DV�XQDUDEOH�ODQG�ZLWK�QR�EXLOGLQJ�UHPDLQV�
�6DDJH�������PDS�����

Slag
$W�WKH�HQG�RI�WKH�H[FDYDWLRQV�LQ�����������WRQV�RI�VODJ�KDG�EHHQ�FROOHFWHG�IURP�WKH�ZKROH�
WUHQFK��7KH�DFWXDO�DPRXQW�VKRXOG�EH�HYHQ�ODUJHU��EHFDXVH�WKH�VPDOO�IUDFWLRQ�RI�VODJ�KDG�
QRW�EHHQ�VHSDUDWHG�IURP�WKH�VRLO��$�WRWDO�VWDWLRQ�ZDV�XVHG�WR�PHDVXUH�WKH�GLVWULEXWLRQ�
RI� WKH�SODQR�FRQYH[�KHDUWK�ERWWRP�VODJ�� FKRRVLQJ�RQO\� WKH�KHDUWKV�ERWWRPV� IRUPLQJ�
DW�OHDVW�KDOI�RI�WKH�KHDUWK�GLDPHWHU�WR�EH�LQFOXGHG��7KH�GLVWULEXWLRQ�RI�VODJ�ZDV�DOVR�
PHDVXUHG�ZLWK�EXFNHWV�VTXDUHZLVH�DQG�WKLV�FRUUHODWHG�ZHOO�ZLWK�WKH�KHDUWK�ERWWRP�
VODJ��7KH�KLJKHVW�FRQFHQWUDWLRQ�RI�VODJ�ZDV�IRXQG�MXVW�QH[W�WR�WKH�VPLWK\�GRRU��)LJ������

ARTEFACTS 
7KH�DUWHIDFWV�IURP�.lNX�DUH�W\SLFDO�WR�D�VPLWK\�VLWH��SURGXFWLRQ�ZDVWH��VHPL�ÀQLVKHG�
SURGXFWV� DQG� VFUDS�PHWDO��$� ODUJH� SRUWLRQ� RI� LWV� LQFRPH�KDG� FRPH� IURP�KRXVHKROG�
WRROV�DQG�IDUPLQJ�HTXLSPHQW�OLNH�NQLYHV��VF\WKHV��VLFNOHV��KRUVHVKRHLQJ��NHWWOHV��HWF��
,Q�DGGLWLRQ�WR�LURQ��WKH�VPLWKV�ZRUNHG�GLIIHUHQW�FRSSHU�DOOR\V�DQG�ERQH��7KH�VPLWKV�
DOVR�ZRUNHG�RQ�PRUH�GHPDQGLQJ�SURGXFWV�OLNH�FXWOHU\�DQG�GHFRUDWLYH�RUQDPHQWV��,W�LV�
VWLOO�XQFHUWDLQ��KRZ�SDGORFNV��)LJ�����DQG�IUDJPHQWV�RI�D�ZKHHO�ORFN�JXQ�PHFKDQLVPV�
�)LJ�����VKRXOG�EH�LQWHUSUHWHG��7KHVH�DUH�FRPSOH[�SLHFHV�RI�PDFKLQHU\�DQG�WKH�ÀQGV�

No /
Nr

3��

3����

3��

P23
 
P34

68.2% (1 sigma) 
cal. AD

����²����������
����²���������
����²�����������
����²������������
����²������������
����²������������
����²������������
����²������������
����²������������
����²����

14C BP

�������

�������

�������

�������

������

Archaeological context /
Arheoloogiline kontekst

6PLWK\���"���IRUJH���
6HSLNRGD���"���llV

6PLWK\���"���1:�ZDOO��
6HSLNRGD���"���ORRGHVHLQ�
6PLWK\����1(�ZDOO��
6HSLNRGD����NLUGHVHLQ�
6PLWK\����6:�ZDOO��
6HSLNRGD����HGHODVHLQ�
3RVW�KROH�LQ�VTXDUH�$����
3RVWLDXN�UXXGXV�$��

Lab. No. /
Lab. nr

7OQ������

tln-3301 

tln-3482 

tln-3483
 
tln-3484

95.4% (2 sigma) 
cal. AD

����²������������
����²������������

����²����

����²������������
����²������������
����²������������
����²������������
����²�����������
����²������������
����²�����������

Table 1. 14C dates from the Käku smithy site. Calibrated using OxCal v4.2.2 (Bronk Ramsey 2009;  
 Reimer et al. 2009). 

Tabel 1. 14C dateeringud Käku sepikojaasemest. Kalibreeritud OxCal v4.2.2 järgi.
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DUH��DW�WKH�FXUUHQW�VWDWH�RI�LQYHVWLJDWLRQ��
UHJDUGHG� DV� DWWHPSWV� WR� UHSDLU� WKRVH�
PHFKDQLVPV��

(YLGHQFH� RI� ERQH�ZRUNLQJ� KDV� EHHQ�
IRXQG�IURP�DOO�VPLWK\�SKDVHV��EXW�LW�VHHPV�
WKDW�LW�ZDV�PRVW�DFWLYH�LQ�6PLWK\����7KH�
ÀQGV� FRQVLVW� RI� UDZ� PDWHULDO�� VHPL�ÀQ-
LVKHG�SURGXFWV�DQG�IUDJPHQWV�RI�ÀQLVKHG�
DUWHIDFWV��ZKLFK�DOO�LQGLFDWH�WKH�SURGXFWLRQ�
RI�YDULRXV�KDQGOHV��)LJ�������$�SRZGHU�KRUQ�
RI�UHG�GHHU�DQWOHU�KDV�EHHQ�HYLGHQWO\�XVHG�
DV�UDZ�PDWHULDO�IRU�D�KDQGOH�RI�VRPH�VRUW�
�)LJ�������7KH�RFFXUUHQFH�RI�LYRU\��)LJ������
VHHPV�WR�VXJJHVW�WKDW�VRPH�RI�WKH�SURGXF-
WLRQ� LQ� 6PLWK\� �� ���WK²��WK� FF�� ZDV� RUL-
HQWHG� WRZDUGV� ZHDOWKLHU� FXVWRPHUV� DQG�
PLJKW�EH�FRQQHFWHG�ZLWK�WKH�/RRQD�PDQRU�
EXLOW� LQ� WKH� PLGGOH� RI� WKH� ��WK� FHQWXU\�
�2MD������������

%URQ]H� DQG� RWKHU� FRSSHU� EDVHG� DO-
OR\V�ZHUH�ZRUNHG�E\�FDVWLQJ�DQG�IRUJLQJ��
'LIIHUHQW� DOOR\V� XVHG� E\� WKH� VPLWK�ZHUH�
LGHQWLÀHG� XVLQJ� D� SRUWDEOH� ;5)� �6DDJH�
��������������VDPSOHV�ZHUH�DQDO\VHG�DQG�
WKH�UHVXOWV�VKRZHG�WKDW�WKH�VPLWKV�KDG�D�
JRRG�LQVLJKW�RQ�WKH�SURSHUWLHV�RI�WKH�XVHG�
DOOR\V��)RUJHG�DUWHIDFWV�FRQWDLQHG�FRSSHU�
DQG�EUDVV��$�ZLGHU� UDQJH� RI� DOOR\V�ZHUH�
XVHG� IRU� FDVWLQJ� ²� WKH�PRVW� FRPPRQ� DO-
OR\�ZDV�EURQ]H�ZLWK�D�KLJK�OHDG�FRQWHQW��
IROORZHG�E\�FRSSHU��EUDVV�DQG�WLQ�EURQ]H��
7KH� FRQFHQWUDWLRQ� RI� EURQ]H� �DQG� RWKHU��
DUWHIDFWV�DORQJ� WKH�VRXWK�HDVWHUQ�ZDOO� RI�
WKH�VPLWK\�VXJJHVWV�WKDW�D�ZRUNLQJ�EHQFK�
FRXOG�KDYH�EHHQ�ORFDWHG�DJDLQVW�WKDW�ZDOO�

7KH�PHWDOORJUDSKLF�DQDO\VLV�JDYH�ORWV�
RI�LQIRUPDWLRQ�DERXW�WKH�UDZ�PDWHULDO�WKDW�
ZDV�DYDLODEOH�WR�WKH�VPLWKV��6DDJH�������
�����7KH�UDZ�PDWHULDO�FRXOG�EH�GLYLGHG�LQWR�
WKUHH�FDWHJRULHV��LURQ�EDUV�RI�JRRG�TXDOLW\��
LURQ�EDUV�IURP�VFUDS�PHWDO�DQG�EORRP�LURQ�
FRQWDLQLQJ�ORWV�RI�VODJ��,W�ZDV�SRVVLEOH�WR�
GLVWLQJXLVK�GLIIHUHQW�VWDJHV�RI�EORRP�LURQ�
WUHDWPHQW�IURP�OXPSV�WR�LURQ�EDUV��/RRN-
LQJ�DW�WKH�ODUJH�DPRXQW�RI�VODJ�IRXQG�IURP�

Fig. 7.  The distribution of slag within the trench. 
  1 – forge, 2 – Smithy 1, 3 – Smithy 2, 
  4 – Smithy 3.
Jn 7.  Šlaki jaotus kaevandis. 1 – ääs, 2 – sepikoda 1, 
  3 – sepikoda 2, 4 – sepikoda 3.
A map layer depicting the slag intensities / 
Šlakikookide intensiivsust näitav kaardikiht:  
Allar Haav

Fig. 8.  Padlocks from the Käku smithy site. 
Jn 8.  Ripplukud Käku sepikojaasemelt.
(AI 6845: 52, 414, 410, 413, 22, 412, 408.)
Photo / Foto: Ragnar Saage
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WKH�VLWH��IRUJLQJ�LURQ�EORRPV�LQWR�LURQ�EDUV�
VHHPV�WR�KDYH�EHHQ�DQ�LPSRUWDQW�VRXUFH�RI�
LQFRPH�IRU�WKH�VPLWK�

7KH� PHWDOORJUDSKLFDOO\� DQDO\VHG�
NQLYHV�VKRZHG�GLIIHUHQW�IRUJLQJ�SDWWHUQV��
EXW�GHPRQVWUDWHG�DQ�RYHUDOO�JRRG�VNLOO�RI�
ZHOGLQJ�DQG�FKRLFH�RI�UDZ�PDWHULDO��6DD-
JH� ������ ÀJ�� ��� WDEOH� ���� 7KH� SURGXFWLRQ�
TXDOLW\� ZDV� EHWWHU� WKDQ� LQ� WKH� FRQWHP-
SRUDU\� PDWHULDO� VWXGLHG� IURP� WKH� UXUDO�
FHPHWHULHV��3HHWV�������������$W�WKH�VDPH�
WLPH��WKH�IRUJLQJ�SDWWHUQV�DQG�WKH�TXDOLW\�
RI� WKH�PDWHULDO� UHVHPEOH� WKH� SURGXFWLRQ�
RI�WKH���WK�DQG�HDUO\���WK�FHQWXU\�VPLWKV�
�3HHWV�������������7KLV�UDLVHV�QHZ�TXHV-
WLRQV��EHFDXVH��DW�WKH�SUHVHQW�VWDWH�RI�UH-
VHDUFK�� LW� LV�QRW�SRVVLEOH� WR�GHWHUPLQH� LI�
WKLV�LV�D�UHJLRQDO�GLIIHUHQFH�RI�WKH�LVODQG�
RI�6DDUHPDD�RU�D�SHFXOLDULW\�RI�WKH�.lNX�
VPLWK\�VLWH�

OSTEOLOGICAL ANALYSIS
Overview of the material

0RUH� WKDQ� ����� IUDJPHQWV� RI� ERQHV� �LQ-
FOXGLQJ� ERQH� DUWHIDFWV� DQG� WKHLU� IUDJ-
PHQWV�� KDYH� EHHQ� IRXQG� IURP� WKH� .lNX�
VPLWK\� VLWH�� 7KH� ÀUVW� WKUHH� \HDUV� RI� H[-
FDYDWLRQV�� HVSHFLDOO\� ������ SURGXFHG� D�
UHODWLYHO\� VPDOO� QXPEHU� RI� ÀQGV�� ,Q� WKH�
\HDU�������ZKHQ� WKH� WUHQFK�ZDV� H[WHQG-
HG�� QXPHURXV� ERQH� DUWHIDFWV�ZHUH� IRXQG�
IURP� GLIIHUHQW� OD\HUV� RI� WKH� VLWH�� $QLPDO�
ERQHV� DQG� IUDJPHQWV� RI� ERQH� DUWHIDFWV�
ZHUH� IRXQG� IURP� WKH� WXUI� OD\HU�XQWLO� WKH�
GHHSHVW�OHYHOV�RI�WKH�H[FDYDWLRQ�DQG�ODUJHU�
FRQFHQWUDWLRQV� RI� DQLPDO�ERQHV�ZHUH�QRW�
REVHUYHG�

7KH�ERQHV�DUH� LQ�DYHUDJH�FRQGLWLRQ�
DQG�FRQVLVW�RI�IUDJPHQWV�RI�GLIIHUHQW�VL]H�
DQG� OHYHO� RI� SUHVHUYDWLRQ�� /HVV� WKDQ� ���
ERQH�IUDJPHQWV�KDYH�EHHQ�EXUQHG��)LJXUH�
���VKRZV�WKH�UDWLR�RI�ZRUNHG�ERQH��LGHQWL-
ÀHG�DQG�XQLGHQWLÀHG�ERQH�IUDJPHQWV�DQG�
DUWHIDFWV���ERQHV� LGHQWLÀHG�XS�WR�VSHFLHV�
RU�JHQXV�OHYHO�DQG�XQLGHQWLÀHG�ERQHV�

Fig. 9.  Details of a wheel lock of a gun. 
Jn 9.  Püstoli ratasluku detailid.
(AI 6845: 155, 249, 158, 86, 90, 108.)
Photo / Foto: Ragnar Saage

Fig. 10. Bone and antler handles from the Käku 
  smithy site. 
Jn 10.  Luust ja sarvest pidemeid Käku sepikoja 
  asemelt. 
(AI 6845: 16, 97, 46, 92, 63, 80, 243, 33, 47, 10, 37, 406.)
Photo / Foto: Ragnar Saage
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Worked bone
7KH� H[DFW� QXPEHU� RI� ZRUNHG� ERQH� IUDJ-
PHQWV�LV�\HW�WR�EH�GHWHUPLQHG��$OWKRXJK�
WKH� ERQH� IUDJPHQWV� DUH� HDVLO\� GLVWLQ-
JXLVKHG�IURP�RWKHU�W\SHV�RI�DUWHIDFWV��LW�LV�
GLIÀFXOW� WR� VHSDUDWH�ERQH�ZRUNLQJ�ZDVWH�
DQG�VHPL�ÀQLVKHG�SURGXFWV�IURP�WKH�UHVW�
RI�WKH�ERQHV��)RU�H[DPSOH��VRPH�RI�WKH�WX-
EXODU� ERQHV� KDYH� EHHQ� VSOLW� OHQJWKZLVH��
ZKLFK� FRXOG� EH� HLWKHU� LQWHQWLRQDO� RU� D�
QDWXUDO�SURFHVV�RFFXUULQJ�LQ�WKH�VRLO��7KH�
VDPH�FDQ�EH�VDLG�DERXW�VRPH�RI�WKH�FXW-
WLQJ�PDUNV��7KH�SUHOLPLQDU\� UHVXOWV� DUH�
GLVSOD\HG�LQ�7DEOH����

7KH�PRVW�H[RWLF�DUWHIDFWV�DUH�XQGRXEW-
HGO\� WKH� RQHV� PDGH� IURP� LYRU\� �)LJ�� �����
+RZHYHU��WKHUH�LV�QR�HYLGHQFH�VXJJHVWLQJ�
WKDW� LYRU\�ZDV� SURFHVVHG� LQ� WKH� VPLWK\��
$QRWKHU� H[FHSWLRQDO� JURXS� RI� ÀQGV� DUH�
UHG�GHHU�DQWOHUV��HVSHFLDOO\�WKHLU�SURFHVV-
LQJ�ZDVWH��)LJ������

Animal bones
7KH�PDMRULW\� RI� WKH� LGHQWLÀHG� ERQHV� EH-
ORQJ�WR�GRPHVWLF�DQLPDOV��7KH�UDWLR�RI�WKH�
GRPLQDWLQJ� VSHFLHV� GLIIHUV� IURP� \HDU� WR�
\HDU��)LJ�������EXW�WKLV�FRXOG�EH�GXH�WR�WKH�
ORZ�QXPEHU� RI� VSHFLPHQV� RU� VRPH� RWKHU�
UHDVRQV��$�PRUH�DFFXUDWH�DQDO\VLV��EDVHG�
RQ� VWUDWLJUDSK\� DQG� OD\HU� FRQWH[WV�� ZLOO�
IROORZ�ZKHQ� WKH� H[FDYDWLRQV�ZLOO� EH� ÀQ-
LVKHG�LQ�������7KH�GLVWULEXWLRQ�RI�VSHFLHV�
DQG�VNHOHWDO�HOHPHQWV�RI�DOO�WKH�LGHQWLÀHG�ERQH�PDWHULDO�LV�SUHVHQWHG�LQ�7DEOH���

7KH�PRVW�QXPHURXV�DQLPDOV�EDVHG�RQ�WKH�QXPEHU�RI�ERQH�IUDJPHQWV�DUH�VKHHS�
JRDW��7KH�JUHDWHU�QXPEHU�RI�VKHHS�ERQHV�FRPSDUHG�WR�JRDW�ERQHV�LQGLFDWHV�WKDW�WKH�PD-
MRULW\�RI�ERQHV�LGHQWLÀHG�DV�VKHHS�JRDW��EHORQJ�WR�VKHHS��7KH�VHFRQG�PRVW�QXPHURXV�DQ-
LPDO�LV�FDWWOH��ZLWK�WKH�SLJ�EHLQJ�VOLJKWO\�OHVV�UHSUHVHQWHG��,W�LV�VXUSULVLQJ�WR�VHH�TXLWH�
D�ORW�RI�KRUVH�ERQHV��$W�OHDVW�WZR�DGXOW�KRUVHV�DQG�WZR�SUREDEOH�IRDOV�ZHUH�LGHQWLÀHG�

DISCUSSION
7KH�ODWHVW����WK�FHQWXU\�WR�WKH�EHJLQQLQJ�RI�WKH���WK�FHQWXU\��VPLWK\�ZDV�DFWLYH�IRU�D�
VKRUW�SHULRG�²�WKH�WKLQ�WRSPRVW�OD\HU�ZDV�PL[HG�ZLWK�0HGLHYDO�DQG�(DUO\�0RGHUQ�ÀQGV��
,W�LV�SRVVLEOH�WKDW�WKH�VPLWK\�ZDV�UHEXLOW�LQ�LWV�ORFDWLRQ��EHFDXVH�LW�ZDV�DOUHDG\�FRQVLG-
HUHG�QRQ�DUDEOH�ODQG��VLQFH�LW�FRQWDLQHG�D�ODUJH�DPRXQW�RI�VODJ�DQG�VWRQHV��$WWHPSWV�
WR�FXOWLYDWH�WKH�VLWH�RI�WKH�VPLWK\�KDV�UHYHDOHG�VODJ�SDUWLFOHV�LQ�WKH�ZKROH�YLOODJH�²�

Fig. 12. Fragments of ivory artefacts.
Jn 12.  Vandlist esemete katked.
(AI 6845: 26, 407, 8, 48.)
Photo / Foto: Ragnar Saage

Fig. 11. Fragments of powder-horn of red deer antler 
  with the ornament depicting a horse and a rider.
Jn 11.  Hobust ja ratsanikku kujutava hirvesarvest  

 valmistatud püssirohusarve fragmendid.
(AI 6845: 132, L63, 73.)
Photo / Foto: Ragnar Saage
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WKH�VRLO�LV�HVSHFLDOO\�GDUN�DQG�ULFK�LQ�ÀQGV�
RQ�WKH�VRXWKZDUG�ODQGV�RI�WKH�6HSD��(VW��
6PLWK·V��IDUP��2Q�WKH�RXWVNLUWV�RI�WKH�YLO-
ODJH�� QRUWK�ZHVW� RI� WKH� H[FDYDWLRQ�� WKH�
1LJX�IDUP�KRXVHV��RZQHG�E\�WKH�EDLOLII�RI�
WKH�/RRQD� �.ODXVKROP��PDQRU��KDG�EHHQ�
ORFDWHG��VHH�6DDJH�������PDS����������,W�LV�
SRVVLEOH�WKDW�WKH�VPLWK\�DOVR�EHORQJHG�WR�
WKLV�HQVHPEOH��

&RPSDUHG� WR� RWKHU� VLWHV� RI� UXUDO�
VPLWKLHV� RI� GLIIHUHQW� SHULRGV� VWXGLHG� LQ�
(VWRQLD� �H�J�� 3DDWVD�� 7DUXPDD�� 3lLWH��
8XJOD���WKH�ODUJH�VKDUH�RI�WKH�UHFRYHUHG�
DQLPDO�ERQHV�DQG�IUDJPHQWV�RI�ERQH�DU-

WHIDFWV�DPRQJ�WKH�ÀQG�PDWHULDO�VWULNHV�WKH�H\H��$UWHIDFWV�PDGH�RI�LYRU\�DUH�UDUH�ÀQGV�
LQ�(VWRQLD��D�WKLQ�GRXEOH�RQH�SLHFH�FRPE�IURP�WKH�/HKPMD�VHWWOHPHQW��D�VLPLODU�FRPE�
IUDJPHQW��D�KDQGOH�DQG�DQ�LYRU\�IUDJPHQW�IURP�WKH�.HLOD�PDQRU�HQVHPEOH��D�KDQGOH�
IURP�WKH�/LKXOD�VHWWOHPHQW�DQG�WKUHH�LYRU\�KDQGOHV�IURP�5RRVLNUDQWVL�VWUHHW�LQ�7DO-
OLQQ��DOO�GDWHG�WR�WKH���WK�²���WK�FHQWXULHV��/XLN����������DQG�UHIHUHQFHV�WKHUH���D�
IUDJPHQW�RI�DQ�HOHSKDQW�WXVN�IURP�.DXED�VWUHHW�LQ�9LOMDQGL��ibid���ÀJ������DOVR�IURP�
9LOMDQGL��D�IUDJPHQW�RI�D�GRXEOH�RQH�SLHFH�FRPE��+DDN�et al�������������DQG�D�FKHVV�
JDPLQJ�SLHFH�ZHUH� IRXQG� �ibid��� �����6DQGHU������������$FFRUGLQJ� WR�.DOMX�3DDYHU�
������������WKHUH�DUH�QR�UHG�GHHU�ERQHV�IURP�ODWH�+RORFHQH�VLWHV�LQ�(VWRQLD�DQG�WKHUH�
DUH�YHU\�IHZ�IURP�/DWYLD��7KHUH�ZHUH�IUDJPHQWV�RI�UHG�GHHU�DQWOHU�DQG�SRVVLEOH�UHG�

Bos taurus
cattle
veis
Ovis aries / Capra hircus
sheep / goat
Lammas / kits
Equus caballus
horse
hobune
Cervus elaphus
red deer
punahirv
Alces alces? Cervus elaphus?
elk? red deer? 
põder? punahirv?
Elephantidae
elevantlased
8QLGHQWLÀHG���PllUDPDWD
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Table 2. Distribution of bone artefacts and worked bone.
Tabel 2. Luuesemete ja töödeldud luumaterjali jaotumus.
Compiled by / Koostanud: Liina Maldre

Identified /
määratud

Unidentifiable /
määramatud

Artifacts and
worked bones /
luuesemed ja
töödeldud luud

Fig. 13. Structure of the bone material (2006–2012).
Jn 13.  Luuainese struktuur (2006–2012).
Drawing / Joonis: Liina Maldre
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Bos

Cap/Ov

Sus

Bos

Cap/Ov

Sus

Equus

Bos

Cap/Ov

Sus

Equus

Bos

Cap/Ov

Sus

Equus

GHHU� ERQHV� IRXQG� IURP� WKH� 7HXWRQLF� 
2UGHU� FDVWOH� RI� 9LOMDQGL� �+DDN� et al��
���������²�����������,W�LV�OLNHO\�WKDW�GHHU�
DQWOHU� ZDV� LPSRUWHG�� \HW� LW� FDQQRW� EH�
UXOHG�RXW�WKDW�WKH�QRUWKHUQ�UDQJH�RI�WKH�
UHG� GHHU� UHDFKHG�(VWRQLD�� $V� WKHUH� DUH�
YHU\� IHZ�ERQHV�RI�JDPH� LQ�RXU�DUFKDHR�
]RRORJLFDO�PDWHULDO�IURP�WKH�,²,,�PLOOHQ-
QLXP��LW�LV�YHU\�KDUG�WR�GHWHUPLQH�ZKLFK�
VSHFLHV� FRXOG� KDYH� OLYHG� KHUH� DQG� KRZ�
QXPHURXV� WKH\� ZHUH�� %HVLGHV�� VSHFLHV�
ZLWK�D�ORZ�SRSXODWLRQ�GHQVLW\�PLJKW�QRW�
DSSHDU�LQ�WKH�PDWHULDO�FRQVLVWLQJ�PDLQO\�
RI�NLWFKHQ�ZDVWH���

7KH� GLVWULEXWLRQ� RI� VNHOHWDO� HOH-
PHQWV� RI� WKH� DUFKDHR�]RRORJLFDO� PDWH-
ULDO� LV� UDWKHU� W\SLFDO� WR� NLWFKHQ� DQG�
EXWFKHU\�ZDVWH�IRXQG�IURP�VHWWOHPHQWV��
7KH� PDLQ� VSHFLHV� RI� GRPHVWLF� DQLPDOV�
í� VKHHS�JRDW�� FDWWOH�� SLJ�� DQG� KRUVH� í�

Fig. 15. Number of the dominant domestic animal species in different years. 
Jn 15.  Põhiliste koduloomaliikide luude suhteline arvukus kaevamisaastate kaupa.
Drawing / Joonis: Liina Maldre

Fig. 14. Worked red deer antler fragments.
Jn 14.  Töödeldud hirvesarvekatked.
(AI 6845: 92, 156.)
Photo / Foto: Liina Maldre

Bos

Bos
Bos

Cap/Ov

Cap/Ov
Cap/Ov

Sus

Sus
Sus

Equus

Equus

10/18%

28/52%

15/28%

1/2%

2007 (n=49)13/27%

25/51%

8/16%

3/6%

2008 (n=22)

3/14%

18/82%

1/4%

2012 (n=210)71/34%

74/35%

46/22%

19/9%

Bos

Cap/Ov

Sus

Equus

2006 (n=54)

Bos

Cap/Ov

Sus

Equus
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DUH�DOO�UHSUHVHQWHG��,Q�DGGLWLRQ�WR�DQWOHU��LQFOXGLQJ�IUDJPHQWV�RI�D�UHXVHG�SRZGHU�
horn2���VHYHUDO�IUDJPHQWV�RI�ZRUNHG�ORQJ�DQG�ÁDW�ERQHV�ZHUH�IRXQG��ZKLFK�DOO�LQ-
GLFDWH�ORFDO�ERQH�SURFHVVLQJ��$OWKRXJK�QXPHURXV�ZRUNHG�ERQH�DQG�ERQH�DUWHIDFWV�
ZHUH�IRXQG��WKHUH�LV�QR�UHDVRQ�WR�VXJJHVW�WKDW�WKH�PDMRULW\�RI�WKH�DQLPDO�ERQHV�ZDV�
VHOHFWHG�IRU�UDZ�PDWHULDO�

Bos taurus
cattle
veis
Ovis aries
sheep
lammas
Capra hircus?
goat?
kits?
Ovis/ Capra
sheep/goat
lammas/kits 
Cap/Ov? Capreolus ?
sheep/goat? roe deer?
lammas/kits? metskits?
Sus domesticus
pig
siga
Equus caballus
horse
hobune
Felis domesticus
cat
kass
Canis fam.? lupus?
dog? wolf?
koer? hunt?
Vulpes vulpes?
red fox?
rebane?
Mustela nivalis
least weasel
nirk
Lepus sp.
hare
MlQHV
Cricetidae
hamsterlased
Arvicola terrestris?
water vole?
vesirott?
Total / kokku
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Table 3. Distribution of species and skeletal elements of the bone material (2006–2012).
Tabel 3. Luuainese liigiline ja anatoomiline koostis (2006–2012).
Compiled by / Koostanud: Liina Maldre
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CONCLUSIONS
7KH� VPLWK\� VLWH� RI�.lNX�ZDV�XVHG�E\�PDQ\�JHQHUDWLRQV� IURP� WKH� ��WK� WR� WKH� ��WK�
FHQWXULHV��7KH�JHQHUDO�OD\RXW�RI�WKH�VPLWK\��IRUJH��DQYLO��GRRU��HWF���KDG�UHPDLQHG�WKH�
VDPH�HYHQ�WKRXJK�WKH�VPLWK\�KDG�EHHQ�EXUQHG�GRZQ�DW�OHDVW�WZLFH��7KH�VPLWKV�ZRUN-
LQJ�WKHUH�ZHUH�VNLOOHG�FUDIWVPHQ��ZKR�KDG�DFFHVV�WR�UDZ�PDWHULDO�RI�JRRG�TXDOLW\��7KH�
VPLWKV�KDG�ZRUNHG�ZLWK�SDGORFNV�DQG�SLVWRO�ZKHHO�ORFNV��ZKLFK�DUH�FRPSOLFDWHG�PHFK-
DQLVPV�WR�PDVWHU��([RWLF�PDWHULDOV�OLNH�LYRU\�DQG�UHG�GHHU�DQWOHU�LQGLFDWH�WKDW�VRPH�RI�
WKH�SURGXFWLRQ�ZDV�RULHQWDWHG�WRZDUGV�ZHDOWKLHU�FXVWRPHUV��0RVW�RI�WKH�DUWHIDFWV�ZHUH�
KRXVHKROG�DQG�IDUPLQJ�WRROV��ZKLOH�D�JUHDW�SDUW�RI�WKH�VODJ�RULJLQDWHG�IURP�UHKHDWLQJ�
LURQ�EORRPV�DQG�IRUJLQJ�WKHP�LQWR�LURQ�EDUV��7KH�ODWHVW�SKDVH��ZKLFK�VWDUWHG�LQ�WKH�
VHFRQG�KDOI�RI�WKH���WK�FHQWXU\��ZKHQ�WKH�VLWH�ZDV�SUREDEO\�XVHG�E\�D�IDUPHU��KDG�OLWWOH�
LQ�FRPPRQ�ZLWK�WKH�SURIHVVLRQDO�VPLWK\�SKDVHV��
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Vladimer Juhandi, chairman of the Käku village.
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ArchAeologicAl Fieldwork in estoniA 2012, 93–108

KÄKU KESK- JA VARAUUSAEGNE SEPIKOJAKOHT
Jüri Peets, Ragnar Saage ja Liina Maldre

0XLVWLV�DYDVWDWL�������D�NHYDGHO�0XLQVXVNDLWVHDPHWL�/llQH�6DDUHPDDOH�RUJDQLVHHULWXG�DUKHRORRJLDREMHNWL-
GH�LQVSHNWVLRRQL�MD�.lNX�YLLNLQJLDHJVHWH�NDOPHWH��OHYDDWDPLVH�QLQJ�OHLXWHDGHWH�NRQWUROOLPLVH�NlLJXV��.RKD-
SHDO�PXOODSXXULJD�MD�YlLNHVH�SURRYLNDHYLVHJD�WHKWXG�SLQQDVHXXULQJXG�RVXWDVLG�SDNVX�NXOWXXUNLKLJD�PXLV-
WLVH�� N}LJH� W}HQlROLVHPDOW� VHSLNRMD�� Y}L� UDXDVXODWXVNRKD� ROHPDVROXOH�� SURRYLNDHYLVHVW� NRUMDWXG� V|HSURRY�
DQGLV�REMHNWL�GDWHHULQJXNV����²����VDMDQGL��7OQ�������WDEHO����

$UKHRORRJLOLVHG�XXULPLVW||G�.lNX�VHSLNRMDDVHPHO�DOJDVLG�������D�VXYHO��(HOPLVHO�DDVWDO�WHKWXG�WXOHYD-
VH�NDHYDQGLDOD�VRQGHHULPLVWXOHPXVHG�PXOODSXXULJD�RVXWDVLG�Y}LPDOXVHOH��HW�WHJHPLVW�RQ�PXLVWLVHJD��PLV�
NRRVQHE��NVWHLVH�SHDO�DVXYDWHVW�VHSLNRGDGH�MllQXVWHVW��$QDORRJLOLVH�NRQÀJXUDWVLRRQLJD�VHSDSDMDNRKWD�XX-
ULWL�DDVWDWHO�����²�����0XVWMDOD�YDOODV�3DDWVDO��MQ�����.XQD�NRKH�SlUDVW�PlWWDNLKL�HHPDOGDPLVW�.lNX�SDMD-
SDLJD����P2����í���P��S}KLLOPDNDDUWH�VXKWHV�RULHQWHHULWXG�NDHYDQGLOW�WXOL�SlHYDYDOJHOH�KXOJDOLVHOW�VHSLNRMD-
JD�VHRVWXYDW�PDWHUMDOL��UDXDUlEX��llVLW�NLG��VHSDMlWWHG��HVHPHNDWNHG��NDEMDQDHODG�MPV��QLQJ�NXQD�ROL�WHDGD��
HW�REMHNWL�NXOWXXUNLKL�SDNVXV�RQ���²���FP��Y}LV� MXED�XXULQJXWH�DOJIDDVLV�W}GHGD�REMHNWL�PLWPHNLKLOLVXVW��
-lUJPLVWHO�DDVWDWHO������²������KDNNDVLG�YlOMD�MRRQLVWXPD�YDUDVHPDWH�VHSLNRGDGH�NLYLNRQVWUXNWVLRRQLGH�
HOHPHQGLG��VK�ND�NLYLGHVW� ODRWXG�HQDP�YlKHP�QHOLQXUNVH�S}KLSODDQLJD�llVLDOXV� MD�HULDHJVHWH�VHSLNRGDGH�
YXQGDPHQGLNLYLGH�UHDG�QLQJ�PLWPHG�S}OHQXG�VDYLODLJXG�²�W}HQlROLVHOW�ORKNllVLGH�MllQXVHG��MQ����

������D�WXOL�NDHYDQGL�NDJXRVDV�QlKWDYDOH�URRVWHNDUYD�ODLN��PLOOH����²��FP�SDNVXQH�WlLGLV�NRRVQHV�SHHQL-
NHVWHVW�PDJQHWLOH�UHDJHHULYDWHVW�ODDVWXGHVW�MD�URRVWHSXUXVW��.XQD�ROLPH�OHLGQXG�ND�NlLDNLYLW�NNH��ROHWDVLPH�
NlLDSDLND��blGLNKDSSHJD�W||WOHPLVH�MlUHO�VHOJXV��HW�SURRY�VLVDOGDV�SHDOH�OLLYD�ND�SHHQW��SHDDHJX�WlLHVWL�OlEL-
URRVWHWDQXG�UDXDSXUX��6HH�NLQQLWDV�YDUDVHPDW�ROHWXVW��HW�URRVWHNDUYD�ODLN�NRRVQHV�QQ�NlLDSXUXVW��������D�
NDHYDQGL��OGSLOW�HNVSHGLWVLRRQL�O�KLDMDOLVXVH�W}WWX�ROXOLVHOW�HL�PXXWXQXG�

.DHYDPLVHG�MlWNXVLG�������DDVWDO��PLO�NDHYDQGLW�ODLHQGDWL�LGD�MD�O}XQD�VXXQDV���P�Y}UUD�QLQJ�NDHYDQGL�
NRJXSLQGDODNV�VDL����P2��.RRV�YDUDVHPDWH�WXOHPXVWHJD�HULVWDWL�NDHYDQGLV�YlKHPDOW�NROPH��NVWHLVH�SHDOH�
HKLWDWXG�VHSLNRMD�MllQXVHG�YDKHPLNXVW����²����VDMDQG��$UYHVWDGHV�DVMDROX��HW�NDHYDQG�RQ�O}SHWDPDWD��VDLG�
VHSLNRMD�MlUJXG�QLPHWDWXG�QHQGH�OHLGPLVH�MlUMHNRUUDV�VHSLNRGD��²���

6HSLNRGD���ROL�ULVWSDONHKLWLV��SDHNLYLVW�VLOOXWLVH�MD�VXXUH�PDDNLYLGHVW�llVLJD��MQ�����6HSLNRGD���ROL�PXOGS}UDQ-
GDJD�ULVWSDONHKLWLV��PLOOH�SXKXO�ROL�NDVXWDWXG�YDUDVHPD�MlUJX�llVL��MQ�����6HLQWH�DVXNRKW�ROL�HHOPLVHVW�MlUJXVW�
P}QHY}UUD�HULQHY��PLOOHVW�Y}LNV�MlUHOGDGD��HW�VHSLNRMD�WDDVWDPLVHO�ROL�SHDPLQH�llVL�DVXNRKW��MQ�����6HSLNRGD���
ROL�W}HQlROLVHOW�ULVWSDONHKLWLV��NXLJL�VHOOHVW�MlUJXVW�SROH�S}OHQXG�SDOJLMllQXVHLG�VlLOLQXG��MQ�����6HLQWH�DVXNRK-
WD�PlUJLE�SDH��MD�PDDNLYLGHVW���KH�NLYLUHD�ODLXQH�YXQGDPHQW��âODNL�MDRWXVH�P}LVWPLVHNV�P}}GHWL�VLVVH�N}LN�
SRROVIllULOLVHG�ãODNLNRRJLG��PLV�PRRGXVWDVLG�YlKHPDOW�SRROH�llVL�OlELP}}GXVW��.}LJH�VXXUHP�ãODNLNRJXV�OHLWL�
VHSLNRMDVW�YlOMDVSRRO��XNVHVW�SDDUL�PHHWUL�NDXJXVHO��PLV�W}HQlROLVHOW�ROL�HVPDQH�ãODNL�WHLVDOGDPLVH�NRKW��MQ����

6HSLNRMDG� �� MD� �� RQ� GDWHHULWXG� SHDPLVHOW� SDONLGHVW� Y}HWXG� UDGLRV�VLQLNX�GDWHHULQJXWH� MlUJL� �WDEHO� ����
VHSLNRGD���MllE�VHOOH�S}KMDO����²����VDMDQGLVVH�MD�VHSLNRGD������²����VDMDQGLVVH��(VHPHOLQH�DLQHV�OXEDV�N�OO�
GDWHHULGD�VHSLNRGDGH�NDVXWXVDHJD�WHUYLNXQD��NXLG�ROL�OLLJD�VHJDWXG��HW�VHOOH�DELO�PllUDWD�VHSLNRGDGH���MD���
DMDOLVL�UDDPH��(VHPHW�SRORRJLDWH�MlUJL�GDWHHULWL�N}LJH�KLOLVHP�VHSLNRGD����NXVW�OHLWL�����VDMDQGL�NROPDQGDO�
YHHUDQGLO�NDVXWXVHOH�Y}HWXG�S�VWROL�UDWDVOXNX�NDWNHG�QLQJ�WDEDOXNXG��PLGD�KDNDWL�WRRWPD�����VDMDQGLO��

.lNX�VHSLNRMD�HVHPHOLVHV�DLQHVHV�HVLQHVLG� WRRWPLVMllJLG��SRROHOL� ROHYDG� MD�SXUXQHQXG�HVHPHG�QLQJ�
YDQDUDXG��5DXDVW�HVHPHWH�SXKXO�GRPLQHHULVLG�PDMDSLGDPLVWDUEHG�MD�S}OOXW||ULLVWDG��QRDG��NDWODG��YLND-
WLG��VLUELG��NDEMDQDHODG�MPV��6DPDV�OHLGXV�VHSLNRMDV�ND�NHHUXOLVHPDLG�HVHPHLG�QDJX�ULSSOXNXG��MQ����MD�
S�VWROL�UDWDVOXNNXGH�GHWDLOLG��MQ�����PLGD�SUDHJXVH�XXULPLVVHLVX�MXXUHV�RQ�NlVLWOHWXG�NXL�SDUDQGXVHNV�
WRRGXG�HVHPHLG��5DXDVW�QXJDGH�WDUEHNV�RQ�NRKDSHDO�YDOPLVWDWXG�OXXVW�MD�VDUYHVW�QRDSLGHPHLG��PLOOHOH�
YLLWDYDG�WRRUDLQH��W||WOXVMllNLGH�MD�YDOPLV�HVHPHWH�HVLQHPLQH��MQ������3XQDKLUYH�VDUYHVW�WHKWXG�UDWVDQL-
NX�NXMXWLVHJD�S�VVLURKXVDUYH�RQ�NDVXWDWXG�WRRUPDWHUMDOLQD�PLQJL�WHLVH�HVHPH�YDOPLVWDPLVHNV��MQ������
/LVDNV�OHLWL�VHSLNRMDVW�PLWPH�YDQGOLVW�YDOPLVWXG�QRDSLGHPH�NDWNHG��MQ������PLV�YLLWDE�VHOOHOH��HW�RVD�VH-
SLNRMD�WRRGDQJXVW�ROL�P}HOGXG�ULNNDPDOH�NOLHQWXXULOH��QlLWHNV�����VDMDQGLO�UDMDWXG�/RRQD�P}LVD�WDUEHNV��

�6HSLNRMDV�W||GHOGL�ND�HULQHYDLG�YDVHVXODPHLG�YDODPLVH�QLQJ�VHSLVWDPLVH�WHHO��(VHPHWHVW�WHKWXG�VSHNW-
UDDODQDO��V�QlLWDV��HW�VHSDO�ROL�KHD��OHYDDGH�VXODPLWH�RPDGXVWHVW�MD�NRRVWLVHVW��0HWDOORJUDDÀOLVHG�DQDO��-
VLG�DQGVLG�XXW�LQIRPDWVLRRQL�VHSD�NDVXWDWXG�WRRUDLQH�NYDOLWHHGLVW�QLQJ�WHKQRORRJLDWHVW��PLGD�VHSS�UDNHQGDV�
WHUDULLVWDGH�YDOPLVWDPLVHO�

.lNXVW�RQ������²������D�NDHYDPLVWH�NlLJXV�NRJXWXG������OXXIUDJPHQWL��VK�OXXHVHPHG��HVHPHNDWNHG�MD�
W||WOHPLVMlOJHGHJD�OXXG���MQ������/XXOHLGH�MD��HVHPHNDWNHLG�HVLQHV�DODWHV�NDPDUDNLKLVW�NXQL�SUDHJXVWH�V�JD-
YDLPDWH�NRUULVWHQL��7||GHOGXG�OXXIUDJPHQWLGH�WlSQH�DUY�RQ�HVLDOJX�YHHO�HEDVHOJH��OXXHVHPHG�MD�QHQGH�NDWNHG�
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HULVWXYDG��OHMllQXG�PDWHUMDOLVW�VXKWHOLVHOW�KlVWL��W||WOHPLVMllNLGH�MD�WRRULNXWH�WXYDVWDPLVHO�WHNNLV�N�VLWDYXVL��
(VLDOJVHG�PDWHUMDOLPllUDQJXG�RQ�WRRGXG�WDEHOLV����.}LJH�KDUXOGDVHP�OHLXU�KP�RQ�HOHYDQGLOXXVW�YDOPLVWDWXG�
HVHPHWH�NDWNHG��WlKHOHSDQX�YllULE�ND�KLUYHVDUYH��HULWL�MXVW�W||WOHPLVMllNLGH��MQ������HVLQHPLQH�OHLXPDWHUMDOLV��
(HVWL�KLOLVKRORWVHHQL�PXLVWLVWHO�KLUYHOXLG��OGLVHOW�HL�ROH��WHJHPLVW�RQ�NDV�VLVVHWRRGXG�WRRUDLQHJD�Y}L�RQ�SXQD-
KLUYH�OHYLOD�(HVWL�DODGHQL�VLLVNL�XODWXQXG��7||WOHPDWD�OXXDLQHVHVW�YDOGDY�RVD�NXXOXE�NRGXORRPDGHOH��3}KLOLVWH�
OLLNLGH�OXXGH�VXKWHOLQH�RVDWlKWXV�RQ�HULQHYDWH�DDVWDWH�NDHYDQGLWHV�P}QHY}UUD�HULQHY��MQ������VHH�Y}LE�ROOD�S}K-
MXVWDWXG�QLL�PDWHUMDOL�YlKHVHVW�NRJXVHVW�NXL�PLQJLWHVW�PXXGHVW�DVMDROXGHVW��/XXDLQHVH�OLLJLOLQH�MD�DQDWRR-
PLOLQH�NRRVWLV�RQ�WRRGXG�WDEHOLV����$QDWRRPLOLVH�NRRVWLVH�SRROHVW�RQ�WHJHPLVW�W��SLOLVH�WRLGX��MD�WDSDMllWPHWH�
VHJXJD��PLVNL�HL�YLLWD�VSHWVLDDOVHOW�HVHPHWH�YDOPLVWDPLVHNV�NRJXWXG�OXXGHOH��

-h5,�3((76��5$*1$5�6$$*(�ja liinA MAldre


