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INTRODUCTION
,Q�9DEDGXVH�6TXDUH�²�RQH�RI�WKH�PDLQ�VTXDUHV�RI�7DOOLQQ�ORFDWHG�WR�WKH�VRXWK�IURP�WKH�
PHGLHYDO�FHQWUH�RI�WKH�FLW\�²�DUFKDHRORJLFDO�UHVFXH�H[FDYDWLRQV�ZHUH�FDUULHG�RXW�LQ�FRQ-
QHFWLRQ�ZLWK�WKH�HUHFWLRQ�RI� WKH�0RQXPHQW�WR� WKH�:DU�RI� ,QGHSHQGHQFH� �����²�����1 
DQG�EHFDXVH�RI�WKH�UHFRQVWUXFWLRQ�ZRUNV�RI�WKH�ZKROH�VTXDUH�²�DQ�XQGHUJURXQG�SDUNLQJ�
JURXQG�ZDV�HVWDEOLVKHG�EHQHDWK�WKH�VTXDUH��,W�ZDV�SUHYLRXVO\�NQRZQ�WKDW�HDUO\�PRGHUQ�
WRZQ�IRUWLÀFDWLRQV��D�V\VWHP�RI�EDVWLRQV���WKH�PHGLHYDO�FLW\�ZDOO� �ZLWK�WKH�FRPSOH[�RI�
+DUMX�*DWH�DQG�PRDW��DQG�D�IRUPHU�URDG�WR�3lUQX�KDYH�EHHQ�VLWXDWHG�LQ�WKDW�DUHD��)LJ����� 
  2Q�������������DIWHU�WKH�H[FDYDWLRQ�DQG�UHPRYDO�RI�WKH�FXOWXUDO�OD\HU�RI�WKH�PHGL-
HYDO�VXEXUE�LQ�WKH�ÀUVW�H[FDYDWLRQ�SORW�WKDW�PHDVXUHG�����P���DQG�MXVW�EHIRUH�WKH�DUHD�
ZDV�KDQGHG�RYHU�WR�EXLOGHUV��DUFKDHRORJLVW�*XLGR�7RRV�IRXQG�D�VPDOO�SLHFH�RI�FHUDPLFV�
IURP�WKH�6WRQH�$JH�IURP�WKH�QRUWK�ZHVWHUQ�FRUQHU�RI�WKH�H[FDYDWLRQ�SORW�²�D�IUDJPHQW�
RULJLQDWLQJ�IURP�WKH�ULP�RI�WKH�/DWH�&RPE�:DUH�YHVVHO��)LYH�PRUH�VKHUGV�RI�WKH�VDPH�
YHVVHO�ZHUH�IRXQG�WKH�QH[W�GD\�IURP�WKH�VDPH�VSRW��DOVR�ÁDNHV�RI�TXDUW]��SURFHVVHG�E\�
XVLQJ�ELSRODU�WHFKQRORJ\�DQG�D�VPDOO�DPRXQW�RI�ERQHV���,QYHVWLJDWLRQV�RI�WKH�VDQG�OD\HU�
XQFRYHUHG�EHQHDWK�WKH�PHGLHYDO�FXOWXUDO�OD\HU�DQG�FRPSDULVRQ�RI�WKH�DOWLWXGH�RI�WKH�
DUHD�ZLWK�WKH�VHD�OHYHO�DQG�WKH�VSHHG�RI�ODQG�XSKHDYDO�PDGH�LW�FOHDU�WKDW�WKHVH�ZHUH�
QRW�VLQJOH�VWUD\�ÀQGV�EXW�WUDFHV�RI�D�ZLGHU�1HROLWKLF�VHWWOHPHQW�VLWH��

([FDYDWLRQV�RI�WKH�VLWH�ODVWHG�IURP�WKH�HQG�RI�-XO\������XQWLO�WKH�PLGGOH�RI�0DUFK�
������7KHVH�VWXGLHV�ZHUH�FDUULHG�RXW�E\�2h�$JX�(06��ÀHOG�ZRUN�ZDV�FRQGXFWHG�E\�
DUFKDHRORJLVWV�9LOOX�.DGDNDV��*DUHO�3��D��*XUO\�9HGUX�DQG�*XLGR�7RRV��8OOD�.DGD-
NDV�IURP�WKH�1DWLRQDO�+HULWDJH�%RDUG�ZDV�D�FRQVXOWDQW��6LQFH�WKHVH�H[FDYDWLRQV�ZHUH�
UHVFXH�H[FDYDWLRQV��DUFKDHRORJLVWV�KDG�WR�DFFHSW�WKH�FOLPDWLF�FRQGLWLRQV�RI�DXWXPQ�DQG�
ZLQWHU�DQG�WKH�UDSLG�SDFH�RI�ZRUN�FDXVHG�E\�WKH�VHW�WLPH�RI�EXLOGLQJ��0RVW�RI�WKH�WLPH�
WKH�H[FDYDWLRQV�ZHUH�FDUULHG�RXW�LQ�WHQWV�DQG�ZLWK�DUWLÀFLDO�OLJKWV��WKH�XSSHUPRVW�OD\HU�
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1�7KH�:DU�RI�,QGHSHQGHQFH������������²������������ZDV�KHOG�E\�WKH�WURRSV�RI�(VWRQLDQ�5HSXEOLF�DJDLQVW�
WKH�WURRSV�RI�6RYLHW�5XVVLD�DQG�LQ������LQ�/DWYLD�DJDLQVW�WKH�WURRSV�RI�*HUPDQ\�WKDW�FRQVLVWHG�RI�/DQ-
GHVZHKU�DQG�WKH�VR�FDOOHG�,URQ�'LYLVLRQ�IRU�GHIHQGLQJ�DQG�VWUHQJWKHQLQJ�WKH�LQGHSHQGHQFH�
��$,����������²��
��$,�������ERQHV���
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Fig. 1. Situation plan of the excavation area of Vabaduse Square. 
Jn 1. Vabaduse väljaku kaevamisala asendiplaan.
Drawing by / Joonis: Villu Kadakas
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ZDV�LQ�VRPH�FDVHV�IUR]HQ�LQ�ZLQWHU��7KHVH�IDFWRUV�KDG�WKHLU�HIIHFWV�RQ�WKH�ÀQDO�UHVXOWV�
RI�H[FDYDWLRQV��EXW�WKH�WHDP�JDYH�WKHLU�EHVW�VR�WKDW�WKH�VLWH�PLJKW�EH�VWXGLHG�DW�OHDVW�
RQ�D�VDWLVIDFWRU\�OHYHO�

PALEOGEOGRAPHICAL LOCATION
7KH�QDWXUDO�UHOLHI�RI�7DOOLQQ�LV�YHU\�YDULHG�EHFDXVH�RI�WKH�YDULHW\�RI�VHGLPHQWV��7KH�PRVW�
LPSRVLQJ�IRUP�RI�QDWXUDO�UHOLHI�LV�WKH�OLPHVWRQH�SODWHDX�DQG�WKH�FRDVWDO�SODLQ�ZLWK�WKH�
JOLQW�HGJH�OLPHVWRQH�EOXII�VHSDUDWLQJ�WKHP��7KH�PRVW�FHQWUDO�IRUP�RI�WKH�UHOLHI�LV�D�GHQX-
GDWLRQ�HOHYDWLRQ�RULHQWHG�LQ�WKH�QRUWK�ZHVW�²�VRXWK�HDVW�GLUHFWLRQ�PHDVXULQJ�ca����NP�� 
ZKHUH�WKH�HOHYDWLRQV�RI�.RSOL�DQG�.DODPDMD��WKH�HOHYDWLRQ�RI�7RRPSHD�DQG�7}QLV-
PlJL�VWDQG�RXW��7KH�RYDO�UHOLF�JOLQW�LVODQG�RI�7RRPSHD�ZLWK�VWHHS�EDQNV�LV�ca������P� 
ORQJ�DQG�XS�WR�����P�ZLGH��WR�WKH�VRXWK�HDVW�RI�LW��WKH�RYDO�KLOORFN�RI�7}QLVPlJL�LV�
ORFDWHG��7KH�ODWWHU�LV�FRYHUHG�E\�D�FXOWXUDO�OD\HU�PHDVXULQJ��²��P��PRUDLQH�DQG�LQ�
VPDOO�VFDOH�DOVR�E\�PDULQH�VHGLPHQWV��5RVHQWDX�������.DGDNDV�et al����������²�����

*HRORJLVWV�$ODU�5RVHQWDX��/HLOL�6DDUVH�DQG�-�UL�9DVVLOMHY�FRPSLOHG�WKH�SDODHR�UH-
FRQVWUXFWLRQ�RI�WKH�QDWXUDO�UHOLHI�DQG�ZDWHU�OHYHOV�RI�WKH�9DEDGXVH�6TXDUH��7KH�FRDVW�RI�
WKH�/LWRULQD�6HD�ZDV�ORFDWHG�LQ�WKH�VRXWK�ZHVWHUQ�SDUW�RI�WKH�VTXDUH�DERXW�����²����� 
FDOHQGDU�\HDUV�DJR��$W�WKDW�WLPH�WKH�FRDVW�ZDV�SURWHFWHG�IURP�WKH�ZLQGV�EORZLQJ�PDLQ-
O\�IURP�ZHVWHUQ�GLUHFWLRQ�E\�WKH�VPDOO�FDSH�RI�7RRPSHD�²�7}QLVPlH��,Q�WKH�FRQGLWLRQV�
RI�FRQWLQXRXV�ODQG�XSKHDYDO�DQG�ORZHULQJ�RI�WKH�ZDWHU�KRUL]RQ��D�ODQG�VWULS�VWDUWHG�WR�
IRUP�WR�WKH�QRUWK�HDVW�IURP�WKH�VPDOO�FDSH��RIIHULQJ�D�VKHOWHU�DOVR�IURP�WKH�QRUWK�ZLQGV��
6RPHWLPHV�EHWZHHQ�����²�����%&�WKH�/LWRULQD�6HD�UHFHGHG�DOVR�IURP�WKH�QRUWKHUQ�
DUHDV�RI�WKH�SUHVHQW�9DEDGXVH�6TXDUH�DQG�UHWUHDWHG�WRZDUGV�QRUWK�HDVW��PDNLQJ�WKH�
VWXGLHG�DUHD�XQIDYRXUDEOH� IRU�WKH�6WRQH�$JH�SHRSOH�XVLQJ�WKH�FRDVW� �.DGDNDV�et al. 
��������²�����

DISTRIBUTION AREA OF THE SETTLEMENT SITE 
$�FXOWXUDO�OD\HU�RI�YDULHG�LQWHQVLW\�ZDV�GLVFRYHUHG�LQ�WKH�VRXWK�ZHVWHUQ�SDUW�RI�WKH�9D-
EDGXVH�6TXDUH�LQ�DQ�DUHD�RI������P���)LJ������7KH�OD\HU�ZDV�SUHVHUYHG�LQ�DUHDV�VLWXDWHG�
DERYH�WKH�VHD�OHYHO�EHWZHHQ�����²�����P��DQG�ZKHUH�WKH�IRUPHU�VXUIDFH�OD\HU�ZDV�QRW�
UHPRYHG�E\�GLJJLQJV�RI�ODWHU�SHULRGV��GLJJLQJ�IRU�VDQG�LQ�PHGLHYDO�DQG�HDUO\�PRGHUQ�
SHULRG��FUHDWLQJ�SLWV�IRU�IRXQGDWLRQV�RI�EXLOGLQJV��HVWDEOLVKLQJ�FRPPXQLFDWLRQV�WUDFNV�
LQ�WKH���WK�FHQWXU\���,Q�WKH�WHUULWRU\�RI�WKH�VHWWOHPHQW�VLWH�WKH�VXUIDFH�KDV�EHHQ�QDWX-
UDOO\�JHQWO\�VORSLQJ�WRZDUGV�QRUWK�HDVW��LQ�WKH�VRXWK�ZHVWHUQ�FRUQHU�RI�WKH�H[FDYDWLRQ�
DUHD�WKH�FXOWXUDO�OD\HU�RI�WKH�6WRQH�$JH�EHJDQ�LQ�WKH�KHLJKW�RI�������P�D�V�O��DQG�LQ�WKH�
QRUWK�HDVWHUQ�FRUQHU�LQ�������P�D�V�O��

,Q�WKH�DUHD�XQGHU�UHFRQVWUXFWLRQ�RI�WKH�VTXDUH�WKH�FXOWXUDO�OD\HU�ZDV�H[FDYDWHG�
FRPSOHWHO\��EXW�WKH�LQWHQVLW\�RI�WKH�GLVWULEXWLRQ�RI�ÀQG�PDWHULDO��)LJ�����HQDEOHV�WR�VXS-
SRVH�WKDW�D�FXOWXUDO�OD\HU�RI�WKH�6WRQH�$JH�PD\�KDYH�EHHQ�SDUWLDOO\�SUHVHUYHG�EHQHDWK�
WKH�VRXWKHUQ�GULYH�RI� WKH�VTXDUH� LQ� IURQW�RI� WKH�SUHVHQW� WRZQ�JRYHUQPHQW�EXLOGLQJ��
8QIRUWXQDWHO\�WKH�DXWKRUV�RI�WKH�SUHVHQW�DUWLFOH�KDYH�QR�LQIRUPDWLRQ�LI�WKH�VDQG�OD\-
HUV�EHQHDWK�WKH�PHGLHYDO�FXOWXUDO�OD\HU�ZHUH�VWXGLHG�RU�QRW�GXULQJ�WKH�GLVSODFHPHQW�
ZRUN�RI�WKH�FRPPXQLFDWLRQ�WUDFNV���)RU�WKH�ZRUNV�PHQWLRQHG��D�WUDFN�ZDV�GXJ�WKDW�UXQ�

��$UFKDHRORJLFDO�VXUYHLOODQFH�ZDV�FDUULHG�RXW�E\�2h�7DHO�
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EHQHDWK�D�SDYHPHQW�LQ�WKH�VRXWKHUQ�SDUW�RI�WKH�VTXDUH�DQG�ZKHUH�WKH�VDPH�GHSRVLWV�
RI�VDQG�WKDW�FRQWDLQHG�WKH�6WRQH�$JH�ÀQGV�LQ�WKH�DUHD�WR�WKH�QRUWK�RI�WKH�WUDFN�KDG�WR�
EH�XQHDUWKHG�

EXCAVATION METHODS
'XH�WR�WKH�GLIIHUHQW�VWDJHV�RI�EXLOGLQJ�SURFHVV��WKH�VWXG\�DUHD�RI�WKH�6WRQH�$JH�ZDV�GL-
YLGHG�LQWR����H[FDYDWLRQ�SORWV��)LJV�����������)RXU�RWKHU�H[FDYDWLRQ�SORWV�ZHUH�H[FDYDWHG�
XVLQJ�WKH�VDPH�PHWKRGV��EXW�WKH�VRLO�OD\HUV�EHQHDWK�WKH�PHGLHYDO�OD\HUV�FRQWDLQHG�QR�
ÀQGV�IURP�WKH�6WRQH�$JH�

7KH�PHWKRGV�XVHG�GLG�QRW�GLIIHU�IURP�WKH�PHWKRGV�RI�H[FDYDWLRQ�RI�WKH�6WRQH�$JH�
VHWWOHPHQW�VLWH�XVHG�RYHUDOO�LQ�(VWRQLD��EXW�LW�ZDV�LQ�VRPH�FDVHV�PRUH�LPSUHFLVH�WKDQ�
XVXDOO\��PDLQO\�FRQVLGHULQJ�WKH�WKLFNQHVV�RI�WKH�H[FDYDWLRQ�OD\HU�DQG�WKH�SUHFLVHQHVV�
RI�VLHYLQJ�WKH�VRLO��*HQHUDOO\�H[FDYDWLRQ�VTXDUHV�PHDVXULQJ���í���P�ZHUH�PDUNHG�GRZQ�
LQ�WKH�SORWV��7KH�ÀUVW�SORW������P���ZDV�H[FDYDWHG�XVLQJ�DUELWUDU\�OD\HUV�ca.���FP�WKLFN��
WDNLQJ�LQWR�DFFRXQW�WKH�QDWXUDO�VORSH�RI�WKH�VRLO�DQG�XVLQJ�VKRYHOV�DQG�KDQG�VLHYHV��
)LQGV�ZHUH� JDWKHUHG� IURP�DUHDV�PHDVXULQJ� ��²��� FP� LQ� GLDPHWHU�� 6SDGHV� DQG� ELJ�
VLHYHV�ZHUH�XVHG�LQ�PRUH�GLIÀFXOW�FRQGLWLRQV�LQ�DXWXPQ�DQG�ZLQWHU��)LJ������GXH�WR�WKDW�

Fig. 2.   Excavation plots IV, I, III and XI at Vabaduse Square. View from the south-west. 
Jn 2.     Vabaduse väljaku IV, I, III ja XI kaevandid. Vaade kagust.
Photo / Foto: Villu Kadakas
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Fig. 3.   Cross section of strata in south-western 
corner of excavation plot I at Vabaduse 
Square.   
1 – black coloured medieval cultural layer; 
2 – layer of sand of medium grain, coloured 
from reddish brown to greyish yellow and 
containing a large number of roots;  
3 – layer of medium- or coarse-grained 
sand that contained unrounded limestone 
pebbles mostly 1–3 cm in diameter or 
bigger;  
4 – homogeneous dark brown middle-
grained sand; 
5 –  grey untouched fine-grained sand with 
intermediate layer of gravel and pebble.

Jn 3.     Vabaduse väljaku pinnasekihtide läbilõige 
I kaevandi edelanurgas.  
1 – must keskaegne kultuurkiht;  
2 – juurtest läbikasvanud keskmiseteraline 
liiv;  
3 – ümardumata veeristega keskmise ja 
jämedateraline liiv;  
4 – homogeenne tumepruun 
keskmiseteraline liiv; 
5 – hall peeneteraline liiv kruusa ja 
veeriste vahekihtidega.

Photo / Foto: Villu Kadakas

ÀQGV�ZHUH�FROOHFWHG�IURP�DUHDV�PHDVXU-
LQJ�ca.����í����FP�LQ�GLDPHWHU��$OVR�WKH�
WKLFNQHVV�RI�WKH�OD\HU�ZDV�ELJJHU�ZKHQ�
H[FDYDWLQJ�ZLWK�VSDGHV�²�DERXW����FP��
6SRWV� RI� GLIIHUHQW� FRORXU� WKDQ� WKH� UHVW�
RI�VRLO��SUHVXPDEO\�ÀOOHG�SLWV�RI�KXPDQ�
RULJLQ��ZHUH� H[FDYDWHG� VHSDUDWHO\� IURP�
RWKHU�SDUWV�RI� OD\HUV�XVLQJ�VKRYHOV��WKH�
DUHDV�PRUH�ULFK�LQ�ÀQGV�ZHUH�GXJ�ZLWK�
VKRYHOV� DV� ZHOO�� 7KH� ÀQGV� ZHUH� GRFX-
PHQWHG�XVLQJ�D�WRWDO�VWDWLRQ��ERQH�ÀQGV�
ZHUH� FROOHFWHG� IURP�VTXDUHV�PHDVXULQJ�
��P��RI�GLVFHUQLQJ�WKH�H[FDYDWLRQ�OD\HU��

STRATIFICATION
7KH�VWUDWLÀFDWLRQ�RI�WKH�FXOWXUDO�OD\HU�RI�
WKH�6WRQH�$JH��)LJ�����ZDV�VLPLODU�LQ�LWV�
PDLQ�IHDWXUHV�DOO�RYHU�WKH�ZKROH�H[FD-
YDWLRQ�DUHD��%HQHDWK�WKH�EODFN�FRORXUHG�
PHGLHYDO� FXOWXUDO� OD\HU�� ULFK� LQ� RUJDQ-
LFV��WKHUH�ZDV�D�OD\HU�RI�VDQG�RI�PHGLXP�
JUDLQ�� FRORXUHG� IURP� UHGGLVK� EURZQ� WR�
JUH\LVK� \HOORZ� DQG� FRQWDLQLQJ� D� ODUJH�
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QXPEHU�RI�URRWV��7KH�XSSHU�SDUW�RI�WKH�OD\HU�ZDV�GDUNHQHG�WR�GDUN�EURZQ�GXH�WR�WKH�
RUJDQLFV�RI�WKH�PHGLHYDO�OD\HU��%HQHDWK�WKDW�VDQG�OD\HU�WKHUH�ZDV�D�OD\HU�RI�PHGLXP��
RU�FRDUVH�JUDLQHG�VDQG�WKDW�FRQWDLQHG�XQURXQGHG�OLPHVWRQH�SHEEOHV�PRVWO\��²��FP�LQ�
GLDPHWHU�RU�HYHQ�ELJJHU�LQ�VRPH�SODFHV��7KH�OD\HU�WKDW�KDG�DOVR�EHHQ�SHQHWUDWHG�E\�
URRWV�FRQVLVWHG�LQ�VRPH�DUHDV�PRVWO\�RI�SHEEOHV�DQG�RI�VDQG�LQ�RWKHUV��7KH�FRORXU�RI�WKH�
OD\HU�YDULHG�IURP�LQWHQVLYH�UXVW\�EURZQ�WR�JUH\��,Q�5RVHQWDX·V�HVWLPDWLRQ�WKHVH�OD\HUV�
PLJKW�KDYH�IRUPHG�LQ�WKH�DERYH�VHD�OHYHO�SDUW�RI�WKH�FRDVWDO�]RQH��LQ�EHDFK�]RQH�WKDW�
ZDV�RFFDVLRQDOO\�ÁRRGHG�GXH�WR�ZDYHV�DQG�LQ�WKH�FRXUVH�RI�KLJKHU�ZDWHU�OHYHO��%HQHDWK�
WKH�VDQG�OD\HU�ZLWK�SHEEOHV�WKHUH�ZDV�JUH\�XQWRXFKHG�ÀQH�JUDLQHG�VDQG�ZLWK�DQ�LQWHU-
PHGLDWH�OD\HU�RI�JUDYHO�DQG�SHEEOH�²�D�VHD�VHGLPHQW��PRUH�SUHFLVH�F�I��5RVHQWDX�������
ÀJ�����.DGDNDV�et al�������������

7ZR�XSSHU�OD\HUV�RI�VDQG�DQG�SHEEOH�FRQWDLQHG�6WRQH�$JH�DUWH��DQG�HFRIDFWV��7KH�
FXOWXUDO�OD\HU�ZDV�PRVWO\���²���FP�WKLFN��EXW�UHDFKHG����FP�LQ�VRPH�SODFHV��7KH�XS-
SHUPRVW�OD\HU�RI�VDQG�ZDV�WKLQQHU�WKDQ�WKH�OD\HU�RI�SHEEOH�DQG�VDQG��PRVWO\��²���FP��
7KH�WUDQVLWLRQ�RI�WKH�XSSHU�VDQG�WR�SHEEOH�VDQG�ZDV�GLIÀFXOW�WR�GLVWLQJXLVK�ZKHQ�GLJ-
JLQJ�ZLWK�KRUL]RQWDO�WHFKQLFDO�OD\HUV�²�WKH�EHJLQQLQJ�RI�D�ORZHU�OD\HU�EHFDPH�DSSDUHQW�
PRVWO\�LQ�ODUJHU�DUHDV�RI�SHEEOH�LQ�WKH�VXUURXQGLQJ�VDQG��1HYHUWKHOHVV��DUFKDHRORJLVWV�
WULHG�WR�GLJ�IROORZLQJ�WKH�SULQFLSOH�WKDW�WKH�ÀUVW�WHFKQLFDO�H[FDYDWLRQ�OD\HU�VKRXOG�FRP-
SULVH�WKH�XSSHU�VDQG�OD\HU�DQG�WKH�IROORZLQJ�WHFKQLFDO�OD\HUV�WKH�OD\HU�RI�SHEEOH�VDQG�

SUPPOSEDLY MAN-MADE PITS IN THE EXCAVATION AREA
1RW�D�VLQJOH�6WRQH�$JH�EXLOGLQJ�VWUXFWXUH�ZDV�IRXQG�IURP�WKH�ZKROH�H[FDYDWLRQ�DUHD��
QHLWKHU�DQ\�FHUWDLQ�UHPDLQV�RI�D�ÀUH�SODFH��7KHUH�ZHUH�VRPH�SLWV�GXJ�LQWR�WKH�VXUIDFH�
RI�WKH�XSSHU�VDQG�OD\HU��ÀOOHG�ZLWK�KRPRJHQHRXV�GDUN�EURZQ�PLGGOH�JUDLQHG�VDQG��7KH�
PDMRULW\�RI�WKHVH�ZHUH��²���FP�WKLFN�OHQVHV�RI�EURZQ�VDQG�ZLWK�XQHYHQ�VKDSH��WKHLU�
VL]H�YDULHG�FRQVLGHUDEO\��VRPH�VPDOOHU�VSRWV�PHDVXULQJ�ca����P��DV�ZHOO�DV�D�QXPEHU�
RI�ODUJHU�RQHV�ZLWK�D�GLDPHWHU�RI�VHYHUDO�PHWHUV�ZHUH�UHFRUGHG��7KH�DUHDV�ZLWK�EURZQ�
VDQG�ZHUH�QRW�ULFKHU�LQ�ÀQGV�DQG�WKH\�GLG�QRW�FRQWDLQ�D�UHPDUNDEO\�KLJKHU�DPRXQW�RI�
ERQHV�DV�FRPSDUHG�ZLWK�WKH�VXUURXQGLQJ�VRLO��1HYHUWKHOHVV��LW�ZDV�FKDUDFWHULVWLF�WKDW�
WKH�PDMRULW\�RI�VXFK�GHSUHVVLRQV�ZHUH�ORFDWHG�LQ�WKH�VRXWK�DQG�VRXWK�ZHVWHUQ�SDUW�RI�
WKH�ZKROH�H[FDYDWLRQ�DUHD��ZKLFK�ZDV�JHQHUDOO\�ULFKHU�LQ�ÀQGV�DQG�ORRNHG�PRUH�LQWHQ-
VLYH�WKDQ�WKH�DUHD�WR�WKH�QRUWK�WKDW�WXUQHG�XS�WR�EH�SHULSKHUDO��

+RZHYHU��VRPH�RI�WKH�EURZQ�VSRWV�ZHUH�TXLWH�GHOLQHDWHG��ZLWK�D�FRPSDFWO\�URXQG�
RU�RYDO�VKDSH��,Q�WKH�FRXUVH�RI�H[FDYDWLRQV�WKHVH�DUHDV�ZHUH�GXJ�VHSDUDWHO\�IURP�WKH�
VXUURXQGLQJ�VRLO��VR�LW�ZDV�SRVVLEOH�WR�UHFRUG�WKHLU�VKDSH��VRLO�FRQVLVWHQFH�DQG�SRVVLEOH�
ÀQGV�LQ�PRUH�GHWDLO��$OWRJHWKHU�ÀYH�VXFK�SLWV�ÀOOHG�ZLWK�EURZQ�VRLO�DQG�DW�OHDVW����FP�
GHHS�ZHUH�IRXQG�LQ�WKH�H[FDYDWLRQ�DUHD���

7ZR�RI�WKH�SLWV�ZHUH�ORFDWHG�LQ�WKH�ZHVWHUQ�SDUW�RI�WKH�H[FDYDWLRQ�SORW�,��PHDVXU-
LQJ������í������P�DQG�����í�����P���%RWK�RI�WKHP�ZHUH�RQO\�SDUWLDOO\�LQ�WKH�H[FDYDWLRQ�
SORW�,��:KHQ�WKH�H[FDYDWLRQ�DUHD�ZDV�ZLGHQHG��LW�ZDV�IRXQG�RXW�WKDW�WKH�DUHDV�OHIW�RXW-
VLGH�DW�ÀUVW�ZHUH�WKH�PDUJLQDO�DUHDV�RI�WKH�SLWV�WKDW�GLVSHUVHG�LQ�WKH�VXUURXQGLQJ�VRLO��
7KH�ODUJHVW�SLW�ZDV�ORFDWHG�LQ�WKH�VRXWKHUQ�HGJH�RI�WKH�H[FDYDWLRQ�DUHD�LQ�WKH�VTXDUHV�
/��²�� LQ�H[FDYDWLRQ�SORW� ,9� �)LJ������:KLOH�UHPRYLQJ�EURZQ�VDQG�D�ERDW�VKDSHG�SLW��
PHDVXULQJ�����P�LQ�ZLGWK�DQG�DW�OHDVW�����P�LQ�OHQJWK�DQG�ZLWK�D�GHSWK�RI���²���FP�
DSSHDUHG�
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Fig. 4.  Supposedly man-made pit in the excavation plot IV at Vabaduse Square. 
Jn 4.    Võimalik inimese poolt tehtud lohk Vabaduse väljaku IV kaevandis. 
Photo / Foto: Ulla Kadakas

$�SLW�LQ�WKH�HDVWHUQ�HGJH�RI�WKH�H[FDYDWLRQ�SORW�;,�ZDV���P�ZLGH�DQG����FP�GHHS�� 
$�SLW�LQ�WKH�VRXWK�SDUW�RI�WKH�H[FDYDWLRQ�SORW�;9,�PHDVXUHG�LQ�LWV�XSSHU�SDUW�����í�����P� 
DQG�SDUW�RI�LW�FRQWLQXHG�WR�WKH�DUHD�VRXWK�RI�WKH�H[FDYDWLRQ�DUHD��,Q�GHHSHU�SDUW�WKDW�
SLW�PHDVXUHG���P�LQ�GLDPHWHU�DQG�KDG�D�URXQGHG�ERWWRP��7KH�GHSWK�RI�WKDW�SLW�ZDV�
DOWRJHWKHU����FP�

*HQHUDOO\�WKH�PHDVXUHV�RI�SLWV�ZHUH�EHWZHHQ�����²����P�í�����²����P��7KH\�KDG�D�
VOLJKWO\�URXQGLQJ�RU�FRQLFDO�ERWWRP�UHDFKLQJ�LQWR�WKH�SHEEOH�VDQG��WKH�GHSWK�RI�WKH�SLWV�
H[WHQGHG�WR���²���FP��,W�LV�QRW�SRVVLEOH�WR�VD\�IRU�FHUWDLQ�ZKDW�H[DFWO\�WKH\�ZHUH��$V�
WKH�VRLO�UHPRYHG�IURP�SLWV�GLG�QRW�FRQWDLQ�ODUJHU�SLHFHV�RI�FKDUFRDO�WKH\�FRXOG�UDWKHU�
EH�LQWHUSUHWHG�DV�KRXVHKROG�SLWV�WKDQ�UHPDLQV�RI�ÀUHSODFHV��

FINDS
�����VHWV�RI�ÀQGV�ZHUH�JDWKHUHG�IURP�WKH�ZKROH�H[FDYDWLRQ�DUHD��WKHVH�ZHUH�ORFDWHG�LQ�
VRLO�EHWZHHQ�WKH�KHLJKWV�RI���²�����P�D�V�O��$OWRJHWKHU������DUWHIDFWV�ZHUH�IRXQG�������
RI�WKHP�FRPH�IURP�6WRQH�$JH��)LJ������7KH�UHVW�RI�WKH�ÀQGV�DUH�DUWHIDFWV�RI�ODWHU�GDWH�WKDW�
KDYH�DFFLGHQWDOO\�JRW�LQWR�WKH�6WRQH�$JH�FXOWXUDO�OD\HU��0RVW�RI�VXFK�ÀQGV�DUH�SLHFHV�RI�
PHGLHYDO�FHUDPLFV��$�VPDOO�QXPEHU�RI�TXDUW]�ÁDNHV�ZDV�IRXQG�IURP�WKH�OD\HUV�DVVRFL-
DWHG�ZLWK�WKH�0LGGOH�$JHV�DQG�(DUO\�0RGHUQ�SHULRG��IRU�GHWDLOV�VHH�.DGDNDV�������
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ERUGHU�RI�6WRQH�$JH�H[FDYDWLRQV�DUHD���
NLYLDMD�NDHYDPLVWH�SLLU

ERUGHU�RI�H[FDYDWLRQ�SORW���NDHYDQGL�SLLU

GLVWXUEHG�6WRQH�$JH�FXOWXUDO�OD\HU���
O}KXWXG�NLYLDMD�NXOWXXUNLKW

SRVVLEOH�6WRQH�$JH�SLWV���
DUYDWDYDG�NLYLDHJVHG�NDHYDWXG�DXJXG

ERQH�DUWHIDFW���OXXHVH

VWRQH�DUWHIDFW���NLYLHVH

VWRQH�DUWHIDFWV��²��SFV���NLYLHVHPHG��²��WN

VWRQH�DUWLIDFWV����SFV���NLYLHVHPHG����WN

6WRQH�$JH�SRWWHU\�IUDJPHQWV��²��SFV���
NLYLDMD�NHUDDPLND�NLOOXG��²��WN

6WRQH�$JH�SRWWHU\�IUDJPHQWV��²���SFV���
NLYLDMD�NHUDDPLND�NLOOXG��²���WN

6WRQH�$JH�SRWWHU\�IUDJPHQWV���²���SFV���
NLYLDMD�NHUDDPLND�NLOOXG���²���WN

6WRQH�$JH�SRWWHU\�IUDJPHQWV�����SFV���
NLYLDMD�NHUDDPLND�NLOOXG�����WN

0 10 m

N

Fig. 5.   Distribution plan of Stone Age 
artifacts of Vabaduse Square. 

Jn 5.      Vabaduse väljaku kiviaja 
leidude levikuplaan.

Drawing / Joonis: Ulla Kadakas, Villu 
Kadakas, Gert Pärnamäe



Ceramics 
����VKHUGV�RI�6WRQH�$JH�SRWWHU\�ZDV�IRXQG�����������SLHFHV��RI�WKHP�RULJLQDWH�IURP�
/DWH�&RPE�:DUH�SRWV�DQG����������SLHFHV��IURP�WKH�&RUGHG�:DUH�SRWV��)LYH�SLHFHV�RI�
RQH�FHUDPLF�YHVVHO�DUH�FODVVLÀHG�DV�W\SLFDO�&RPE�:DUH�SRWWHU\�����SRW�VKHUGV��L�H�������
RI�WKH�PDWHULDO�UHPDLQ�LQGHWHUPLQDEOH�

0LQHUDO�WHPSHU��VDQG��JUDYHO��FUXPEOHG�URFN�GHEULV��KDV�EHHQ�PL[HG�ZLWK�RUJDQLF�
DGPL[WXUHV�LQ�WKH�PRXOGLQJ�PDVV�RI�/DWH�&RPE�:DUH�SRWWHU\��7KH�YHVVHOV�KDYH�EHHQ�
EXUQHG�LQ�R[\GDWLQJ�HQYLURQPHQW��7KH�WKLFNQHVV�RI�WKH�ZDOO�RI�FOD\�YHVVHOV�LV�SRVVLEOH�
WR�PHDVXUH�E\�����SRW�VKHUGV�����SLHFHV�RI�SRWWHU\�KDYH�D�WKLQQHU�ZDOO���²��PP���WKH�
UHVW�RI�WKH�IUDJPHQWV�KDYH�ZDOO�WKLFNQHVV�EHWZHHQ��²���PP��7KH�WKLFNQHVV�RI�ZDOOV�RI�
WKH�ULP�LV�RQ�DYHUDJH��²����PP��LQ�WKH�VLGHV�RI�WKH�YHVVHO����²��PP�DQG�LQ�IRRW����PP��
7KH�VKDSH�RI�WKH�ULP�ZDV�SRVVLEOH�WR�GHWHUPLQH�LQ�FDVH�RI����VKHUGV�RULJLQDWLQJ�IURP�
ca�����YHVVHOV��9HVVHOV�DUH�XQSURÀOHG��ULPV�DUH�PRVWO\�ÁDW�RU�VOLJKWO\�FRQYH[��KRUL]RQWDO�
RU�VOLJKWO\�VODQWLQJ�LQZDUGV�DQG�OLJKWO\�WKLFNHQLQJ��2QH�YHVVHO�KDV�D�ULP�WKDW�LV�RI�D�
VLPLODU�ZLGWK�ZLWK�WKH�ZDOO�DQG�ÁDW�RQ�WRS��WKUHH�YHVVHOV�KDYH�D�ULP�WKDW�LV�WKLQQLQJ�
DQG�KDV�D�IRFXVHG�HGJH��ZLWK�D�ÁDW�VXUIDFH�DVODQW�LQZDUGV��

3URFHVVLQJ�RI�ERWK�VXUIDFHV�FRXOG�EH�HYDOXDWHG� LQ�����VKHUGV��6PRRWKLQJ�DQG�
VWULDWLQJ�ZDV�XVHG�LQ�SURFHVVLQJ�WKH�VXUIDFHV��,Q�PRVW�FDVHV��ERWK�WKH�LQQHU�DQG�RXW-
HU� VXUIDFH�KDV�EHHQ�SURFHVVHG� WR�EH� VLPLODU� �HLWKHU� VPRRWKHG�RU� VWULDWHG�²�����RI�
WKH�VKHUGV���EXW�VRPHWLPHV�RQH�VXUIDFH�LV�VPRRWKHG�DQG�WKH�RWKHU�LV�VWULDWHG��$�IHZ�
WUHQGV�FDQ�EH�HPSKDVL]HG�DPRQJ�WKH�YDULDWLRQV�RI�VXUIDFH�SURFHVVLQJ��6PRRWKLQJ�RI�
WKH�RXWHU�VXUIDFH�LV�XVHG�LQ�WKH�FDVH�RI�����RI�RUQDPHQWHG�VKHUGV�DQG�LQ�WKH�FDVH�RI�
����ZKHQ�WKHUH�LV�QR�RUQDPHQW��,Q�WKH�VDPH�WLPH�LQ�WKH�FDVH�RI�LQQHU�VXUIDFH������
RI�RUQDPHQWHG�VKHUGV�DUH�VWULDWHG�EXW�����RI�QRW�RUQDPHQWHG�VKHUGV�DUH�VPRRWKHG�
LQ�WKHLU�LQQHU�VXUIDFH�

9HVVHOV�KDYH�EHHQ�RUQDPHQWHG�RQ�WKHLU�RXWHU�VXUIDFH��0RVW�FRPPRQO\�WKH�ULP�RI�
WKH�YHVVHO�KDV�EHHQ�XQRUQDPHQWHG��EXW�LQ�WKUHH�FDVHV�WKH�RUQDPHQW�KDV�EHHQ�SUHVVHG�
DOVR�LQWR�WKH�ULP��3LWV�RI�GLIIHUHQW�VL]H�DQG�FRPE�PDUNV�KDYH�EHHQ�XVHG�DV�PDLQ�HOH-
PHQWV�RI�RUQDPHQWDWLRQ��)LJ������0RUH�WKDQ�����RI�WKH�SLWV�KDYH�EHHQ�SUHVVHG�LQWR�WKH�
VXUIDFH�RI�WKH�YHVVHO��QRW�WXUQHG��7KH�SLWV�PHDVXUH�PRVWO\��²��PP��EXW�WKHUH�DUH�DOVR�
VPDOOHU�DQG�ELJJHU�RQHV��&RPE�PDUNV�DUH�TXLWH�VLPLODU�WR�HDFK�RWKHU�²�LQ�PRVW�FDVHV�
D�ORQJ�WHPSOH�KDV�EHHQ�XVHG��LWV�WHHWK�KDYH�OHIW�QDUURZ����PP��VKDUS�RYDO�SLWV��7R�D�
OHVVHU�H[WHQW�������DOVR�VKDOORZ�SLWV��QRWFKHV�DQG�VHYHUDO�OLQHV�DQG�VWULSHV�KDYH�EHHQ�
XVHG�DV�HOHPHQWV�RI�RUQDPHQW�LQ�FOD\�YHVVHOV�

Fig. 6.   Fragments of Late Comb Ware. 
Jn 6.     Hilise kammkeraamika nõude fragmendid. 
(AI 6917: 215, 440, 477, 739, 1019.)
Photo / Foto: Ulla Kadakas
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Fig. 7.   Fragments of typical comb ware 
(1) and Corded Ware (2–3). 

Jn 7.     Tüüpilise kammkeraamika (1) ja 
nöörkeraamika fragmendid (2–3).

(AI 6917: 527, 376, 637.)
Photo / Foto: Ulla Kadakas

$V�DQ�DGGLWLRQ�WR�WKH�ODWH�FRPE�PDUNHG�FHUDPLFV��DOVR�IUDJPHQWV�RI�D�SRW�ZKLFK�
PRXOGLQJ�PDVV�FRQWDLQV�QR�RUJDQLF�DGPL[WXUHV�EXW�RQO\�VWRQH�GHEULV�RI�TXLWH�KRPRJH-
QRXV�VL]H���²��PP��WRJHWKHU�ZLWK�ÀQHU�VDQG�KDV�EHHQ�IRXQG��$OO�WKHVH�VKHUGV�RULJLQDWH�
IURP�WKH�ZDOO�SDUW�RI�WKH�YHVVHO�DQG�KDYH�TXLWH�VPDOO�FRQYH[LW\��WKXV�LW�FDQ�EH�VWDWHG�
WKDW�LW�ZDV�D�ODUJH�YHVVHO��7KDW�YHVVHO�KDV�EHHQ�PRXOGHG�LQ�FRLOLQJ�WHFKQLTXH�ZLWK�1�
W\SH�FRQWDFW�VXUIDFHV��WKH�WKLFNQHVV�RI�WKH�ZDOO�LV���²���PP��7KH�RXWHU�VXUIDFH�KDV�
EHHQ�VPRRWKHG�DQG�WKH�LQQHU�VWULDWHG��7KDW�YHVVHO��GHWHUPLQHG�DV�7\SLFDO�&RPE�:DUH��
KDV�EHHQ�SUREDEO\�HQWLUHO\�RUQDPHQWHG�ZLWK�KRUL]RQWDO�]RQHV�RI�SLWV�DQG�VKRUW�FRPE�
LPSUHVVLRQV�RQ�LWV�RXWHU�VXUIDFH��)LJ���������

7HQ�SRWVKHUGV�IRXQG�IURP�WKH�9DEDGXVH�6TXDUH�EHDU�WKH�RUQDPHQW�FKDUDFWHULV-
WLF�WR�WKH�&RUGHG�:DUH��7KHUH�DUH�IUDJPHQWV�RI�WZR�W\SHV�RI�YHVVHOV�DPRQJ�WKHP��VL[�
VKHUGV�RULJLQDWH�IURP�EHDNHUV��DQG�IRXU�IURP�SRWV6��-DDQLWV�et al�����������²������$V�
DQ�DGGLWLRQ�WR�WKH�RUQDPHQWHG�VKHUGV��VL[�XQRUQDPHQWHG�IUDJPHQWV� come from the 
&RUGHG�:DUH� YHVVHOV�� 7KH� FRQWHQW� RI� WKH�PRXOGLQJ�PDVV� DQG� VXUIDFH� SURFHVVLQJ� RI�
WKHVH�VKHUGV�KDYH�WKH�IHDWXUHV�FKDUDFWHULVWLF�WR�WKH�&RUGHG�:DUH��$OVR�ÀQHU�PLQHUDO�
DGPL[WXUHV�KDYH�EHHQ�DGGHG�WRJHWKHU�ZLWK�RUJDQLF�PDWHULDO�LQWR�WKH�PRXOGLQJ�PDVV�RI�
&RUGHG�:DUH�YHVVHOV��2UJDQLF�PDWHULDO�RULJLQDWHV�PRVWO\�IURP�VRPH�ÀEURXV�PDWHULDO�
WKDW�KDV�OHIW�ORQJ�WKLQ�LPSULQWV�RQ�WKH�VXUIDFH�RI�WKH�YHVVHO�LQ�WKH�FRXUVH�RI�EDNLQJ��
7KHVH� FOD\� YHVVHOV� KDYH� EHHQ� EDNHG� LQ� R[\GDWLQJ� HQYLURQPHQW��%HDNHUV� KDYH� EHHQ�
PRUH�WKLQQHU�ZDOOHG�����²����FP��DQG�SRWV�KDYH�KDG�WKLFNHU�ZDOOV�����²����FP���%HDNHU�
IUDJPHQWV�RULJLQDWH�IURP�WKH�QHFN�SDUW�RI�WKH�YHVVHOV�SURÀOHG�WR�EH�WKLQQHU�WKDQ�WKH�
UHVW�RI�WKH�SRW��3RWV�KDYH�KDG�D�VLPSOH�VWUDLJKW�SURÀOH��%RWK�WKH�LQQHU��DQG�RXWHU�VXU-
IDFH�RI�WKH�YHVVHOV�KDYH�PRVWO\�EHHQ�SURFHVVHG�VPRRWK��EXW�WZR�IUDJPHQWV�EHDU�OLJKW�
EXW�TXLWH�FKDUDFWHULVWLF�VWULDWLQJ�PDUNV�LQ�WKHLU�LQQHU�DQG�RQH�LQ�LWV�RXWHU�VXUIDFH��7KH�
RXWHU�VXUIDFH�RI�RQH�IUDJPHQW8�ZDV�SURFHVVHG�LQ�WKH�VR�FDOOHG�SVHXGR�WH[WLOH�LPSUHVVHG�
WHFKQLTXH�

9HVVHOV�KDYH�EHHQ�GHFRUDWHG�ZLWK�GLIIHUHQW�FRUG�LPSUHVVLRQV��VPDOO�SLWV��VWULSHV�
DQG�JURRYHV��7KH�QHFN�SDUWV�RI�EHDNHUV�KDYH�EHHQ�GHFRUDWHG�ZLWK�VSUXFH�WZLJ�PRWLIV�
�)LJ���������:LGHU�FRUG�KDV�EHHQ�XVHG�LQ�GHFRUDWLQJ�SRWV�DQG�WKHLU�LPSUHVVLRQV�KDYH�
ZLGHU�JDSV��&RUG�LPSUHVVLRQ�LV�DOVR�SUHVVHG�LQWR�WKH�ULP�RI�WKH�YHVVHO��)LJ���������

0 5 cm
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Stone materials
$OWRJHWKHU������ÀQGV�RI�TXDUW]��RWKHU�PLQHUDOV�DQG�URFNV�FDQ�EH�FRQQHFWHG�ZLWK�WKH�
6WRQH�$JH�VHWWOHPHQW�VLWH��7DEOH�����3LHFHV�RI�PLQHUDOV�DQG�URFNV�RULJLQDWH�IURP�URXQG�
SHEEOHV�RU�FREEOHV��7KH�PDMRULW\�RI�ÀQGV�DUH�OLJKW�JUH\��ZKLWH�RU�FRPSOHWHO\�WUDQVSDUHQW�
TXDUW]�ZLWK�ODUJH�FU\VWDOV��LQ�VPDOOHU�DPRXQWV�VPRNH�DQG�PLON�TXDUW]�ZDV�DOVR�IRXQG�

7KH�PDMRULW\� RI� ÀQGV� DUH� SULPDU\�ÁDNHV� DQG�SURFHVVLQJ�ZDVWH� ������ ����� DQG�
EODGHV�IUDJPHQWV�RI�EODGHV�������������DOVR�����FRUHV�����������DUWHIDFWV�ZLWK�WUDFHV�RI�
VHFRQGDU\�SURFHVVLQJ������ZHUH�IRXQG�

4XDUW]�DQG�RWKHU�URFNV�KDYH�EHHQ�VSOLW�PDLQO\�E\�XVLQJ�WKH�ELSRODU�WHFKQLTXH��WKH�
SODWIRUP�WHFKQLTXH�KDV�EHHQ�XVHG�RQO\�LQ�D�PDUJLQDO�DPRXQW��7KH�FRUHV�KDYH�PDLQO\�
D�UHFWDQJXODU�VKDSH��VKDUS�RYDO�RU�UKRPERLG�LQ�SURÀOH��0RVWO\�RQO\�RQH�VWULNLQJ�GLUHF-
WLRQ�LV�YLVLEOH��EXW�REMHFWV�WKDW�DUH�SURFHVVHG�IURP�VHYHUDO�GLUHFWLRQV�DOVR�H[LVW��$URXQG�
RQH�WKLUG�RI�WKH�FRUHV�KDYH�EHHQ�H[KDXVWHG��ÀYH�ODUJHU�SLHFHV�RI�TXDUW]�FDQ�EH�FRQVLG-
HUHG�DV�SURWRFRUHV�

)ODNHV�ZLWK�VKDUS�HGJHV�DQG�ZLWKRXW�WUDFHV�RI�VHFRQGDU\�SURFHVVLQJ������SLHFHV��
DUH����²����FP�ORQJ��DYHUDJH�����FP������²����FP�ZLGH��DYHUDJH�����FP��DQG����²����FP�
WKLFN��DYHUDJH�����FP���'LDJUDP����

&RPSOHWH�EODGHV�����SLHFHV��DUH����²����FP�ORQJ��DYHUDJH�����FP������²����FP�ZLGH�
�DYHUDJH�����FP��DQG����²����FP�WKLFN� �DYHUDJH�����FP�� �'LDJUDP���������RI�EODGHV�
KDYH�EHHQ�PDGH�XVLQJ�WKH�ELSRODU�DQG�����SUREDEO\�LQ�WKH�SODWIRUP�WHFKQLTXH��,Q�WKH�
FDVH�RI��²�������²���SLHFHV��RI�ÁDNHV�DQG�EODGH�OLNH�ÁDNHV�WKHUH�LV�D�UHDVRQ�WR�EHOLHYH�
WKDW�VRPHWLPHV�WKHLU�VKDUSHU�HGJH�RU�FRUQHU�ZDV�XVHG�DV�D�WRRO�EHFDXVH�WUDFHV�RI�ZHDU�
DUH�YLVLEOH�LQ�WKH�SUREDEOH�ZRUNLQJ�DUHD��$ERXW�KDOI�RI�WKH�TXDUW]�SURGXFWLRQ�ZDVWH�
�VPDOO�WKLQ�ZHGJH�VKDSHG�RU�DQJXODU�ÁDNHV��FREEOHV�VSOLW�LQWR�KDOYHV�²�DOWRJHWKHU�����
SLHFHV��DUH�VPDOOHU�WKDQ���FP�DQG�PRVW�RI�WKH�UHVW�DUH�ÁDNHV�OHVV�WKDQ���FP�LQ�OHQJWK�
ZLGWK�

7RROV�DUH�PDGH�RI�ÁDNHV�VSOLW�LQ�WKH�ELSRODU�WHFKQLTXH��0RVWO\�ZKLWH�RU�OLJKW�JUH\�
TXDUW]�ZLWK�WUDQVSDUHQW�FU\VWDO��PLON�TXDUW]�DQG�LQ�RQH�FDVH�DOVR�VPRNH�TXDUW]�KDV�
EHHQ�XVHG��*HQHUDOO\�WRROV�ZLWK�WUDFHV�RI�VHFRQGDU\�SURFHVVLQJ�DUH�WRROV�ZLWK�D�ORQJ�
HGJH��VFUDSHUV������NQLYHV�����DQG�ÁDNHV�ZLWK�D�UHWRXFKHG�HGJH������EXW�DOVR�WZR�EXULQV�
ZHUH�IRXQG��)LJ������7RROV�KDYH�EHHQ�SUHSDUHG�IURP�VOLJKWO\�ELJJHU�ÁDNHV��PDLQO\�����FP� 
LQ�OHQJWK������FP�LQ�ZLGWK�DQG���FP�WKLFN��'LDJUDP����FRPSDUH�'LDJUDP����

6FUDSHUV�DUH�PDGH�RI�TXLWH�WKLFN�ÁDNHV�DQG�WKHLU�PDLQ�VKDSH�LV�WUDSH]RLG������
VHJPHQWHG�����RU�RYDO������)RXU�DUH�VLGH�VFUDSHUV��7ZR�RI�WKHP�KDYH�D�FRQYH[�DQG�VKDUS�
HGJH��RQH�KDV�D�FRQYH[�DQG�EOXQW�DQG�RQH�D�VWUDLJKW�DQG�VKDUS�HGJH��7KH�OHQJWKV�RI�
HGJHV�DUH����²����FP��2QH�VPDOOHU�VFUDSHU�ZLWK�VWUDLJKW�HGJH�ZDV�PDGH�IURP�D�IUDJ-

Fracture technique / Lõhestustehnika

Untreated quartz / Töötlemata kvarts
Untreated other rocks / Töötlemata muud kivimid
Stone artefacts / Kiviesemed
TOTAL / KOKKU

Quartz and quartzite / Kvarts ja kvartsiit
Flint / Tulekivi
Rock / Kivi
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�
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Table 1. Finds of quartz and other rocks from the settlement site of Vabaduse Square. 
Tabel 1. Vabaduse väljaku asulakoha kvartsi ja kivimite leiud.
Compiled by / Koostaja: Ulla Kadakas
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Diagram 1.    Size of quartz flakes and blades.
Diagramm 1. Kvartsikildude ja -laastude suurus.
Compiled by / Koostaja: Ulla Kadakas

PHQW�RI�D�ELSRODU�ÁDNH�WKDW�KDV�D�EURNHQ�
SUR[LPDO�DQG�GLVWDO� HQG��$QRWKHU� VPDOO�
VFUDSHU�KDV�D�FRQYH[�VKDUS�HGJH�ERWK�RQ�
WKH�HQG�DQG�VLGH�RI�WKH�ÁDNH����7KH�HGJHV�
RI� ERWK�NQLYHV11� DUH� ORFDWHG� LQ� WKH�PLG-
GOH�DV�UHODWHG�WR�EODGHV�RI�WKH�ÁDNH��RQH�
KDV�D� VOLJKWO\� FRQYH[� HGJH�� WKH� RWKHU� LV�
VWUDLJKW�� 7KH� OHQJWK� RI� WKH� HGJH� RI� WKH�
ÀUVW�RQH�LV�����FP�DQG�WKH�RWKHU�����FP��
5HJDUGLQJ�WKH�ÁDNHV�ZLWK�UHWRXFKHG�HGJ-
es�����WKH�VHFRQGDU\�SURFHVVLQJ�RI�WKH�HGJH�
LV�QRW�DV�UHJXODU�DV�LW�LV�E\�VFUDSHUV�DQG�
NQLYHV�EXW�PRUH�UDQGRP��8QOLNH�NQLYHV�
WKH�HGJHV�RI�WKHVH�ÁDNHV�DUH�QRW�VR�VKDUS�
DQG� ZLWK� DQ� XQHYHQ� VKDSH�� EHLQJ� HYHQ�
VOLJKWO\�MDJJHG��7KH�OHQJWK�RI�WKH�HGJHV�LV�
����FP������FP�DQG�����FP�7KHUH�DUH�WZR�
EXULQV��2QH�KDV�DQ�HGJH�LQ�WKH�PLGGOH�RI�
WKH�ÁDNH�DQG�WKH�RWKHU�RQ�WKH�FRUQHU���

7KH�PDMRULW\�RI�URFN�ÀQGV�QRW�SURF-
HVVHG�LQ�WKH�IUDFWLRQ�WHFKQLTXH�����SLHF-
HV��DUH�IRVVLOV�RI�EDUUHO�VKDSH�DQG�D�KROH��
ZKLFK�KDYH�EHHQ�RIWHQ�EURNHQ�LQ�KDOYHV�
HLWKHU� FURVVZLVH� RU� OHQJWKZLVH�� ,W� LV� UH-
PDUNDEOH� WKDW� WKH� FRPSOHWH� RXWHU� VXU-
IDFH�RI�IRVVLOV�RU�WKH�VXUURXQGLQJV�RI�WKH�
KROH�ORRN�SROLVKHG��RIWHQ�LQ�EODFN�FRORXU��
6OLJKW� WUDFHV� RI� DEUDGLQJ� DUH� YLVLEOH� RQ�
WKUHH� SLHFHV� RI� VDQGVWRQH� PHDVXULQJ�
�²�� FP� LQ� OHQJWK� DQG� DOPRVW� WKH� VDPH�
LQ�ZLGWK����2QH�ELJJHU� OLPHVWRQH�ZLWK�D�
URXQG�VKDSHG� KROH� LQ� WKH� PLGGOH� ���� í�
���FP��GLDPHWHU�RI�WKH�KROH���FP����PD\�
KDYH�EHHQ�XVHG�DV�D�QHW�ZHLJKW��

���$FFRUGLQJO\�$,����������������������DQG���������
11�$,����������������
���$,���������������������
���$,����������������
���$,����������������������
���$,�����������

Bone artefacts
$OWRJHWKHU����6WRQH�$JH�ERQH�DUWHIDFWV�DQG�IUDJPHQWV�RI�ERQHV�WKDW�EHDU�WUDFHV�RI�
SURFHVVLQJ�ZHUH�IRXQG�IURP�9DEDGXVH�6TXDUH��7KH�VHOHFWLRQ�RI�DUWHIDFWV�LV�TXLWH�YDULHG�� 
\HW� WKHVH�DUH�PRVWO\� FRQQHFWHG� WR�KXQWLQJ�DQG�ÀVKLQJ�� IUDJPHQWV� RI� WZR�KDUSRRQ�
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scraper / kõõvits
knife / nuga

UHWRXFKHG�ÁDNH��� 
retuššitud kild
burin / uurits

ÁDNH���NLOG blade / laast

Diagram 2. Tools.
Diagramm 2. Tööriistad.
Compiled by / Koostaja: Ulla Kadakas
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KHDGV�� VHYHQ�DUURZ�KHDGV�DQG�ELJJHU�SLHUFLQJ�ZHDSRQV�� IRXU�ÀVK�KRRNV�DQG�RWKHU�
SDUWV�RI�ÀVKLQJ�HTXLSPHQW��WKUHH�SRLQWHG�WRROV��WZR�IUDJPHQWV�PD\�FRPH�IURP�WRROV�
IRU�PDNLQJ�ÀVKQHWV�� ,Q�DGGLWLRQ�WR� WKHVH�� WZR�SLHFHV�RI�ERQH�ZLWK�SURFHVVLQJ�PDUNV�
DQG�IRXU�WRRWK�SHQGDQWV�ZHUH�IRXQG��7KHVH�DUWHIDFWV�KDYH�EHHQ�SUHSDUHG�²�ZLWK�D�IHZ�
H[FHSWLRQV�²�PDLQO\�RI�ORQJ�ERQHV�RI�ODUJH�PDPPDOV�

2QH�RI�WKH�DUURZKHDGV�KDV�D�ZLOORZ�OHDI�VKDSH�DQG�D�VKDUS�RYDO�FURVV�VHFWLRQ� 
�)LJ���������,Q�WKH�FDVH�RI�IRXU�DUWHIDFWV�ZH�DUH�GHDOLQJ�ZLWK�IUDJPHQWV�RI�ORQJ�VOHQGHU�
DUURZ�KHDGV�²�WKUHH�RI�WKHP�DUH�UHPDLQV�RI�WKH�UHDU�HQG�IURP�DUURZ�KHDGV�RI�URXQG�
FURVV�VHFWLRQ��E\�ZKLFK�WKH�UHDU�HQG�KDV�EHHQ�FXW�ÁDW�DQG�WKHQ�SROLVKHG�16�2QH�RI�WKRVH�
PLJKW�EH�D�SLHFH�RI�WKH�WLS����2QH�ORQJ�ERQH�WRRO�ZLWK�D�VHJPHQW�VKDSHG�FURVV�VHFWLRQ�
PLJKW�EH�WKH�UHDU�SDUW�RI�D�WKLQ�GDJJHU��F�I��H�J��-DDQLWV�et al������������DQG�DQRWKHU�D�
IUDJPHQW�RI�D�EODGH�RI�D�WKURZLQJ�VSHDU�18

2QO\�UHDU�SDUWV�KDYH�EHHQ�SUHVHUYHG�RI�WZR�KDUSRRQ�KHDGV��)LJ������²����,Q�D� 
����FP�GLVWDQFH�IURP�WKH�UHDU�HQG�RI�RQH�RI�WKRVH�KHDGV�WKHUH�DUH�WZR�ODUJH�LQFLVLRQV�FXW�
RU�SROLVKHG�LQWR�LWV�RQH�VLGH��DQRWKHU�RQH�KDV�WZR�ORZ�LQFLVLRQV�FXW���FP�IURP�LWV�HQG�WR�
ERWK�VLGHV��REYLRXVO\�IRU�À[LQJ�WKH�VKDIW��2QH�FRPSOHWHO\�SUHVHUYHG�ÀVK�KRRN�²�����FP� 
ORQJ��PD[������FP�ZLGH�DQG�����FP�WKLFN�²�KDV�D�ZHOO�SURFHVVHG�VKRUW�KRRN�RQ�LWV�RQH�
HQG�DQG�D�KRRN�OLNH�WKLFNHQLQJ�RQ�WKH�RWKHU�HQG��$QRWKHU�ÀVK�KRRN�LV�UHSUHVHQWHG�
E\�D�SROLVKHG�DOO�RYHU�IUDJPHQW�RI�WKH�KRRN�SDUW��)LJ���������7KH�URRW�HQG�RI�RQH�RI�
WKH�SHQGDQWV�WKDW�ZDV�SUREDEO\�PDGH�RI�D�KDUS�VHDO·V�IDQJ��ZKLFK�KDV�EHHQ�SROLVKHG�
ÁDW�DQG�D�KROH�GULOOHG�WKURXJK�LW��)LJ���������$�KROH�ZDV�FDUYHG�LQWR�D�URRW�HQG�RI�ZLOG�
KRUVH·V�LQFLVRU��)LJ��������
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0 2 cm

Fig. 8. Quartz tools. 1–6 –  scrapers; 7–8 – burins; 9–10 – knives; 11–13 – flakes with retouched edges. 
Jn 8. Kvartstööriistad. 1–6 – kõõvitsad; 7–8 – uuritsad; 9–10 – noad; 11–13 – retuššitud servaga killud. 
(AI 6917: 2, 40, 93, 264, 607, 643, 43, 862, 144, 251, 484, 532, 837.)
Photo / Foto: Ulla Kadakas
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Fig. 9.  Bone artefacts. 1–2 – fragments of harpoons; 3–4 – fish-hooks; 5 – arrowhead; 6–7 – tooth-pendants. 
Jn 9.     Luuesemed. 1–2 – harpuunikatked; 3–4 – õngekonksud; 5 – nooleots; 6–7 – hammasripatsid.
(AI 6917: 401, 997, 512, 821, 800, 382, 782.)
Photo / Foto: Ulla Kadakas

0 2 cm

OSTEOLOGICAL MATERIAL 
$SSUR[LPDWHO\������ERQH�ÀQGV�ZHUH�H[FDYDWHG�IURP�WKH�OD\HUV�ZLWK�1HROLWKLF�ÀQGV��
1HYHUWKHOHVV�ca�������RI�WKHP�KDYH�SUREDEO\�GHSRVLWHG�LQ�WKH�0LGGOH�$JHV��KDYLQJ�LQ� 
ÀOWUDWHG�IURP�XSSHU�VWUDWD��,Q�WKH�FDVH�RI�PDPPDOV�DQG�ELUGV�GLVWLQFWLRQ�RI�WZR�WHP-
SRUDOO\�GLIIHUHQW�ÀQG�VHWV�ZDV�TXLWH�HDV\�EHFDXVH�WKH�FRORXU�DQG�SUHVHUYDWLRQ�ZHUH�GLI-
IHUHQW��$OVR�LW�ZDV�HDV\�WR�VHSDUDWH�PHGLHYDO�GRPHVWLF�DQLPDOV�IURP�1HROLWKLF�IDXQD��
,W�ZDV�PRUH�GLIÀFXOW�ZLWK�ÀVK�ERQHV�VLQFH�WKHLU�FRORXU�DQG�RWKHU�GLVWLQFWLRQV�RI�SUHV-
HUYDWLRQ�ZHUH�QRW�VR�GLVWLQJXLVKDEOH��+RZHYHU��LW�FDQ�EH�VDLG�WKDW�WKH�ERQH�ÀQGV�ZLWK�
1HROLWKLF�EDFNJURXQG�ZHUH�GLYLGHG�DV�IROORZV��DERXW������ERQHV�RI�PDPPDOV������ELUG�
ERQHV�DQG����ÀVK�ERQHV��VHH�DOVR�/}XJDV�	�7RPHN��LQ�SULQW���

$OWRJHWKHU�LQ�WKH�FDVH�RI�����ERQH�ÀQGV��L�H���������LW�ZDV�SRVVLEOH�WR�GHWHUPLQH�
WKH� VSHFLHV�� ,Q�DGGLWLRQ������ERQH�ÀQGV�ZHUH�GHWHUPLQHG�DV� ¶ODUJH�XQJXODWHV·��PRVW�
SUREDEO\�WKH\�EHORQJHG�WR�WKH�HON��Alces alces���,W�PXVW�VWLOO�EH�NHSW�LQ�PLQG�WKDW�DOVR�
DXURFKV�DQG�RU�ZLOG�KRUVHV�PLJKW�KDYH�EHHQ�UHSUHVHQWHG�LQ�WKH�/DWH�1HROLWKLF�IDXQD��
1HYHUWKHOHVV��ERQH�ÀQGV�WKDW�FRXOG�EH�PRUH�SUHFLVHO\�GHWHUPLQHG�DV�EHORQJLQJ�WR�WKRVH�
VSHFLHV�KDYH�QRW�EHHQ�IRXQG�IURP�9DEDGXVH�6TXDUH��WKXV�WKHLU�H[LVWHQFH�FDQQRW�EH�DI-
ÀUPHG��6WLOO��RQH�WRRWK�SHQGDQW��)LJ����������IRXQG�IURP�KHUH�LV�PDGH�RI�LQFLVRU�RI�D�ZLOG�
KRUVH��EXW�VXFK�SHQGDQWV�FRXOG�KDYH�EHHQ�EURXJKW�IURP�DIDU�DQG�WKXV�QRW�RULJLQDWH�
IURP�ORFDO�IDXQD��H�J��/}XJDV�����������/}XJDV�	�7RPHN��LQ�SULQW���

$SSUR[LPDWHO\�����RI�WKH�GHWHUPLQHG�ERQHV�RI�PDPPDOV�RULJLQDWHG�IURP�VHDOV��
����RI�WKHP�FDPH�IURP�KDUS�VHDOV�DQG�����IURP�ULQJHG�VHDOV��7KH�VHFRQG�ODUJHVW�SDUW�
RI�ERQHV�FRPHV�IURP�EHDYHU�������DQG�SRUSRLVH��VOLJKWO\�RYHU�������7KH�SHUFHQWDJH�RI�
HON�ERQHV�UHPDLQV�XQGHU�����EXW�DV�PHQWLRQHG�SUHYLRXVO\��VHYHUDO�RI�WKH�ERQHV�RI�ODUJH�
XQJXODWHV�PLJKW�RULJLQDWH� IURP�HON��6RPH�ZLOG�ERDU�FDQ� LQGLFDWH�WKH�VR�FDOOHG�KDOI�
GRPHVWLFDWHG�DQLPDOV� WKDW�DUH�NQRZQ�IURP�RWKHU�FRDVWDO�VHWWOHPHQWV�RI� WKDW�SHULRG�
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�H�J��3DDYHU������������/}XJDV�et al������������/}XJDV�	�7RPHN��LQ�SULQW��²�DW�OHDVW�RQH�
RI�WKH�XOQDU�ERQHV�IRXQG�IURP�WKH�1HROLWKLF�OD\HUV�RI�9DEDGXVH�6TXDUH�RULJLQDWHV�IURP�
TXLWH�D�VPDOO�ERDU��$OVR�IR[��RWWHU��PDUWHQ��ZROI��GRJ�DQG�KDUH�DUH�UHSUHVHQWHG�ZLWK�D�
IHZ�ERQH�ÀQGV�

0RVW�RI�WKH�ELUG�ERQHV�FRPH�IURP�GLIIHUHQW�ZDWHU�ELUGV��GXFN�DQG�JRRVH���EXW�DOVR�
GU\�ODQG�VSHFLHV��OLNH�JURXVH��DQG�UDSWRUV��HDJOHV��DUH�UHSUHVHQWHG��6HYHUDO�GHWHUPLQHG�
VSHFLHV�RI�ZDWHU�ELUGV�DUH�PLJUDWRU\�ELUGV� LQ�(VWRQLDQ�ZDWHUV�DQG�WKXV�FDQ�EH�FRQ-
QHFWHG�WR�D�FHUWDLQ�VHDVRQ��VHH�/}XJDV�	�7RPHN��LQ�SULQW���3LNH��FRG�DQG�SHUFK�ZHUH�
PRVW�UHSUHVHQWHG�DPRQJ�ÀVK��$OVR�ZKLWHÀVK��SLNHSHUFK�DQG�ÁRXQGHU�ZHUH�UHSUHVHQWHG�
ZLWK�IHZ�ERQHV��&\SULQLGDH�ZHUH�UHSUHVHQWHG�ZLWK�RQO\�RQH�ERQH��LW�ZDV�QRW�SRVVLEOH�WR�
GHWHUPLQH�WKH�H[DFW�VSHFLHV��

7KH�PDMRULW\�RI�WKH�ERQH�DUWHIDFWV�RI�9DEDGXVH�6TXDUH�ZHUH�PDGH�IURP�WKH�OLPE�
ERQHV�RI� ODUJH�XQJXODWH� �HON��� WRRWK�SHQGDQWV� IURP�WKH�DOUHDG\�PHQWLRQHG� LQFLVRU�RI�
ZLOG�KRUVH�DQG�VHDO�WXVN��RQH�LV�SUREDEO\�IURP�KDUS�VHDOV���,Q�WKH�FDVH�RI�VHYHUDO�ERQHV�
LW�ZDV�QRW�FOHDU�LI�LW�ZDV�IRRG�RU�SURFHVVLQJ�ZDVWH��

INVESTIGATION OF PLANT MACROFOSSILS 
7ZR�W\SHV�RI�VDPSOHV�IRU�SODQW�PDFURIRVVLO�DQDO\VHV�ZHUH�FROOHFWHG�IURP�WKH�H[FDYD-
WLRQ�DUHD�RI�9DEDGXVH�6TXDUH�LQ������DQG�������7KUHH�VDPSOHV�ZHUH�WDNHQ�IURP�WKH�
SURÀOH�RI�WKH�H[FDYDWLRQ�SORW�;9,��VTXDUH�&���KHLJKW������²������P�D�V�O���������DQG�
�����²������P�D�V�O����7KHVH�VDPSOHV�GLG�QRW�SURYLGH�DQ\�SODQW�UHPDLQV�H[FHSW�VPDOO�
FKDUFRDO�SLHFHV��

/DUJH�VRLO�VDPSOHV�ZHUH�FROOHFWHG�GXULQJ�WKH�H[FDYDWLRQ�IURP�SORWV�,�DQG�,,,��6DP-
SOH����SORW�,��*��²����EURZQ�VSRW��KHLJKW�����²�����P�D��V��O���DQG�VDPSOH����SORW�,,,��(²)��
�²����EURZQ�VSRW��KHLJKW������²������P�D�V�O��$W�WKH�ODERUDWRU\�WKHVH�ELJ�VDPSOHV�ZHUH�
GLYLGHG�LQWR�VPDOOHU�VXEVDPSOHV�DQG�VRDNHG�LQWR�VDWXUDWHG�1D&O�VROXWLRQ�WR�VHSDUDWH�
RUJDQLF�PDWHULDO�IURP�VDQG��)ORDWLQJ�PDWHULDO�ZDV�SRXUHG�WKURXJK�WKH�VLHYH�ZLWK�D�
������PP�PHVK�DQG�ZDVKHG�XQGHU� WDS�ZDWHU�� ���DQG���� OLWUHV� RI� VRLO�ZHUH�ÁRDWHG�
IURP�VDPSOH���DQG���DFFRUGLQJO\��6RLO�VDPSOHV�ZHUH�VDQG\��ZKHUH�WKH�SUHVHUYDWLRQ�RI�
XQFKDUUHG�SODQW�UHPDLQV�ZDV�QRW�JRRG��2QO\�VRPH�VHHGV�RI�Chenopodium album�DQG�D�
ORW�RI�VPDOO�IUDJPHQWV�RI�ÀVK�ERQHV�ZHUH�GLVFRYHUHG�IURP�VDPSOH����7KH�UHVXOWV�RI�WKH�
VDPSOH���DUH�OLVWHG�LQ�WKH�7DEOH���

���SODQW�WD[D�ZHUH�UHFRUGHG��0RVW�RI�WKH�VHHG�ÀQGV�EHORQJ�WR�WKH�DQWKURSRJHQLF�
VSHFLHV�OLNH�Chenopodium album��C. glaucum��Lamium album��Stellaria media��Ur-
tica dioica��ZKLFK�DUH�W\SLFDO�VHWWOHPHQW�ZHHGV��5HPDUNDEOH�LV�WKH�KLJK�RFFXUUHQFH�
RI�KHQEDQH��Hyoscyamus niger��VHHGV��+HQEDQH�LV�FXOWLYDWHG�VLQFH�WKH�0LGGOH�$JHV�
DV�D�PHGLFLQDO�SODQW��7KHVH�ÀQGV�SURYH� WKDW�DQDO\VHG�VRLO� VDPSOHV�FRQWDLQ�EHVLGH�
1HROLWKLF�PDWHULDO�\RXQJHU�PDWHULDO�DV�ZHOO��3HUKDSV�DOO�WKH�SODQW�UHPDLQV�RULJLQDWH�
IURP�WKH�0LGGOH�$JHV��9HU\�GRXEWIXO�LV�WKH�ÀQG�RI�D�IUDJPHQW�RI�WKH�VHHGFRDW�RI�VXQ-
ÁRZHU��Helianthus annuus���SUREDEO\�RULJLQDWLQJ�IURP�PRGHUQ�WLPHV��%HVLGH�ZHHGV�
DQG�UXGHUDOV�GLIIHUHQW�JUDVVHV�RFFXU��VRPH�RI�3RD�VHHGV�ZHUH�FKDUUHG��ZKLFK�PLJKW�
EH�RI�WKH�1HROLWKLF�RULJLQ��7KH�UHVXOWV�RI�WKH�SODQW�PDFURIRVVLO�DQDO\VHV�LQGLFDWH�WKH�
SUHVHQFH�RI�KXPDQ�RFFXSDWLRQ�LQ�WKH�DUHD��EXW�IURP�ZKLFK�WLPH�SHULRG��LW�LV�LPSRV-
VLEOH�WR�VD\�
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INVESTIGATION OF POLLEN
7KH�VRLO�FRPSRVLWLRQ�OHWV�XV�WR�DVVXPH�SRRU�SUHVHUYDWLRQ�RI�SROOHQ��VR�D�SLORW�VWXG\�ZDV�
GRQH�WR�HVWLPDWH�WKH�VWDWXV�RI�WKH�PDWHULDO��$�WRWDO�RI���VDPSOHV�ZHUH�SUHSDUHG�IRU�SROOHQ�
DQDO\VLV�²���IURP�H[FDYDWLRQ�SORW�,��VTXDUH�*�����DQG���IURP�SORW�;9,��VTXDUH�&�����7KH�
VDPSOHV�ZHUH�SURFHVVHG�IROORZLQJ�D�VWDQGDUG�ODERUDWRU\�WHFKQLTXH��%HUJOXQG�DQG�5DOVND�
-DVLHZLF]RZD�������ZLWK�WKH�DGGLWLRQDO�XVH�RI�D�KHDY\�OLTXLG�WUHDWPHQW��&G-��DQG�.-�VR-
OXWLRQ�ZLWK�WKH�JUDYLW\�RI�����J�FP���WR�UHPRYH�PLQHURJHQLF�PDWHULDO��3RNURYVNDMD�������� 
  2Q�WKH�EDVHV�RI�WHVW�VDPSOHV�WKH�VWDQGDUG�SROOHQ�DQDO\VHV�RI�WKH�PDWHULDO�ZDV�FRQ-
VLGHUHG�WR�EH�XQQHFHVVDU\�DV�RQO\�VLQJOH�SROOHQ�JUDLQV�ZHUH�SUHVHQW��7KH�KLJK�FRQFHQ-
WUDWLRQ�RI�PLFURVFRSLF�FKDUFRDO�SDUWLFOHV�LQ�DOO�DQDO\VHG�VDPSOHV�PXVW�EH�PHQWLRQHG�

 RADIOCARBON DATING AND SHORE DISPLACEMENT CHRONOLOGY 
$OWKRXJK�WKH�DSSUR[LPDWH�GDWH�RI�WKH�6WRQH�$JH�ÀQG�VHW�EHFDPH�FOHDU�DOUHDG\�LQ�WKH�
FRXUVH�RI�H[FDYDWLRQV��WZR�ERQH�ÀQGV�ZHUH�VHOHFWHG�IRU�UDGLRFDUERQ�GDWLQJ�IRU�VSHFLI\LQJ� 

Latin name and plant group /
ladinakeelne nimi ja taimerühm
75((6���388'
Picea abies
Tilia sp.
:(('6�DQG�58'(5$/6��� 
80%52+8'�MD�35$+,7$,0('
Artemisia vulgaris
Atriplex prostrate
Capsella bursa-pastoris
Chelidonium majus
Chenopodium album
Chenopodium glaucum
Chenopodium hybridum
Erigeron acer
Filago arvensis
Helianthus annuus
Hyoscyamus niger
Lamium album
Lamium purpureum
Plantago major
Ranunculus sceleratus
Rumex acetosa
Rumex acetosella
Sagina procumbens
Stellaria media
7DUD[DFXP�RIÀFLQDOH�FRO�
Urtica dioica
Urtica urens
0($'2:�3/$176���1,,'87$,0('
Alchemilla vulgaris agg.
Helictotrichon pubescens
Phleum pratense
Poa trivialis
Poa sp.
Poaceae
Potentilla erecta
,1'(),1,7(���0bb5$7/(0$7$�
Myosotis sp.
Veronika sp.

English name / 
inglisekeelne taimenimi

Spruce
Lime

Mugwort
Spear-leaved Orache
Shepherd`s Purse
Greater Celandine
Fat Hen
Oak-leaved Goosefoot
Maple-leaved Goosefoot
Blue Fleabane
Cudweed
6XQÁRZHU
Henbane
White Dead-nettle
Red Dead-nettle
Greater Plantain
Celery-leaved Buttercap
Common Sorrel
Sheep`s Sorrel
Procumbent Pearlwort
Common Chickweed
Dandelion
Nettle
Annual Nettle

Lady`s Mantle
Downy Oat-grass
Common Thimothy
Rough Meadow-grass
Meadow-grass
Grasses
Sulfur Cinquefoil

Forgetmenot
Speedwell

(VWRQLDQ�QDPH��� 
HHVWLNHHOQH�WDLPHQLPL

KDULOLN�NXXVN��RNDV
SlUQ

KDULOLN�SXMX
RGDOHKLQH�PDOWV
KDULOLN�KLLUHN}UY
KDULOLN�YHUHXUPDURKL
YDOJH�KDQHPDOWV
YHVLKDOMDV�KDQHPDOWV
YlUG�KDQHPDOWV
MDDQL�}QQHKHLQ�
S}OG�SDJDQDSHD
KDULOLN�SlHYDOLOO
NRHUD�S||ULURKL
YDOJH�LPLQ}JHV
YHUHY�LPLQ}JHV
VXXU�WHHOHKW
P�UNWXOLNDV
KDSXREOLNDV
YlLNH�REOLNDV
ODPDY�NHVDNDQQ
YHVLKHLQ
Y}LOLOO
N}UYHQ}JHV
UDXGQ}JHV

NRUWVOHKW
DDVNDHUDQG
S}OGWLPXW
KDULOLN�QXUPLNDV�
QXUPLNDV
N}UUHOLVHG
WHGUHPDUDQ

O}RVLOP
PDLODQH

Table 2. Plant macrofossils from the soil sample of plot I.
Tabel 2. Makrofossiilsed taimejäänused I kaevandi pinnaseproovis.
Compiled by / Koostaja: Sirje Hiie
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WKH�GDWH� �$06��7DEOH�����7KRVH�ZHUH�D� IHPXU�DQG�WHPSRUDO�RI�D�KDUS�VHDO� �VHH�DOVR�
/}XJDV�	�7RPHN��LQ�SULQW���7KHUH�DUH�WZR�UHDVRQV�IRU�XVLQJ�VHDO�ERQHV�IRU�$06�GDWLQJ��
ÀUVW��WKH�RFFXUUHQFH�RI�VHDO�ERQHV�LQ�VHWWOHPHQW�VLWHV�LV�FHUWDLQO\�FRQQHFWHG�ZLWK�KXPDQ�
DFWLYLWLHV��VHDOV�GR�QRW�GLH�QDWXUDOO\�LQ�VXFK�SODFHV��DQG�WKH�FROODJHQ�FRQWDLQHG�LQ�ERQHV�
LV�RQH�RI�WKH�IHZ�RUJDQLF�FRPSRXQGV�WKDW�SUHVHUYHV�LQ�VXFK�FRQWH[W��)RU�H[DPSOH��ZKHQ�
FKDUFRDO�LV�IRXQG�RXWVLGH�RI�D�FHUWDLQ�ÀUHSODFH��LWV�PXFK�ODWHU�RULJLQ�PXVW�EH�VXVSHFWHG�
DV�ZHOO�DV�LWV�ODFN�RI�FRQQHFWLRQ�WR�KXPDQ�DFWLYLWLHV�

Paikka: Vabaduse väljak, Tallinn
PDNVLPL�LNl����HDUOLHVW�GDWLQJ��]�����
PLQLPL�LNl���ODWHVW�GDWLQJ���]������
WRG�QlN�LNl���SUREDEOH�GDWLQJ��]����

z: 15, z2: 14,0, et: -107
�����%3�
�����%3�
�����%3�

Table 4. Results of the shore displacement chronology, based on the program Ranta-ajoitus  
 Eesti 0-7700 BP ver. 1.2B (6.4.04). 

Tabel 4. Rannasiirdekronoloogia tulemused programmi Ranta-ajoitus Eesti 0-7700 BP  
ver. 1.2B (6.4.04) alusel.

�����%&
�����%&
�����%&��

$Q�DOWHUQDWLYH�PHWKRG�KDV�EHHQ�ZRUNHG�RXW�IRU�GDWLQJ�VHWWOHPHQW�VLWHV�ORFDWHG�
RQ�IRUPHU�FRDVWV�²�D�FKURQRORJ\�WKDW�WDNHV�LQWR�DFFRXQW�VKRUH�GLVSODFHPHQW��-XVVLOD�
	�.ULLVND��������8VLQJ�WKH�KHOS�RI�WKH�FRPSXWHU�SURJUDP�RI�(VWRQLDQ�VKRUH�GLVSODFH-
PHQW�FKURQRORJ\���LW�LV�SRVVLEOH�WR�GDWH�WKH�VHWWOHPHQW�VLWH�RI�9DEDGXVH�6TXDUH�PRVW�
SUREDEO\�WR�ca�������%&��LWV�SUREDEOH�\RXQJHVW�DJH�FRXOG�EH������%&�DV�VXJJHVWHG�E\�
WKH�SURJUDP��7DEOH����
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Lab. No.
+HOD�����

+HOD�����

Sample
9DEDGXVH�6TXDUH��7DOOLQQ��*������
KDUS�VHDO��Femur�GH[W�
9DEDGXVH�6TXDUH��7DOOLQQ��.������
KDUS�VHDO��Os temporale�GH[W�

�13C(‰)
�����

�����

Table 3. Results of the radiocarbon dating.
Tabel 3. Radiosüsinikdateeringu tulemused.

Radiocarbon age (BP)
���������

���������

Calibrated age (BC)
����²����

����²����

&DOHQGDU�\HDUV�FRUUHVSRQGLQJ�WR�WKH�UDGLRFDUERQ�UHVXOWV�GHSHQG�RQ�WKH�VHOHFWLRQ�RI�WKH�FDOLEUDWLRQ�GDWDVHW��,Q�WKH�FDVH�
RI�UDGLRFDUERQ�UHVXOWV�+HOD������DQG�+HOD������WKH�EHVW�SRVVLEOH�VHOHFWLRQ�LV�WKH�0DULQH���GDWDVHW��+XJKHQ�et al��������
WDNLQJ�LQWR�DFFRXQW�WKH�UHVHUYRLU�HIIHFW�RI�D�PDULQH�HQYLURQPHQW�

DISCUSSION
7DOOLQQ�KDV�QRW�EHHQ�V\VWHPDWLFDOO\� LQYHVWLJDWHG� IURP�WKH�SRLQW�RI� WKH�6WRQH�$JH��DO-
WKRXJK�VHYHUDO�DUWHIDFWV� IURP�7RRPSHD��9HHUHQQL��-XKNHQWDOL�DQG�.DODPDMD�DUHD��DV�
ZHOO�DV�IURP�WKH�VDQG�SODLQ�QRUWK�RI�WKH�5DKXPlH�FHPHWHU\�DUH�SUHVHUYHG�LQ�WKH�FROOHF-
WLRQV�RI�DUFKDHRORJ\�LQ�WKH�(VWRQLDQ�+LVWRU\�0XVHXP��LQ�WKH�,QVWLWXWH�RI�+LVWRU\��7DOOLQQ�
8QLYHUVLW\�DQG�WKH�&LW\�0XVHXP�RI�7DOOLQQ��7KH�PDMRULW\�RI�WKHVH�DUH�VWUD\�ÀQGV��DG]HV��
D[HV�ZLWKRXW�D�VKDIW�KROH��ODWH�VKDIW�KROH�VWRQH�D[HV��ÁLQW�REMHFWV���EXW�SLHFHV�RI�TXDUW]�
DQG�ÁLQW�KDYH�EHHQ�IRXQG�IURP�DUFKDHRORJLFDO�UHVFXH�H[FDYDWLRQV�RI�VHYHUDO�SODFHV�LQ�WKH�
DUHDV�PHQWLRQHG��$W�WKH�VDPH�WLPH��QR�FXOWXUDO�OD\HU�FKDUDFWHULVWLF�WR�VHWWOHPHQW�VLWHV�
KDV�EHHQ�GLVFRYHUHG� LQ� WKH�FRXUVH�RI� WKRVH�VWXGLHV��1HYHUWKHOHVV�� WKH� ODFN�RI�D� ODUJHU�
6WRQH�$JH�VHWWOHPHQW�LQ�VXFK�IDYRXUDEOH�FRDVWDO�DUHD�OLNH�SUHVHQW�7DOOLQQ��ZKHUH�WKHUH�

���KWWS���ZZZ�GOF�À�aPLFUROLW�YLURQUDQWD�YLURQUDQWD�KWP�
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LV�QR�KLJK�OLPHVWRQH�NOLQW�FKDUDFWHULVWLF�WR�WKH�UHVW�RI�WKH�FRDVW�RI�1RUWKHUQ�(VWRQLD��LV�
TXLWH�LPSUREDEOH��$OVR�VHYHUDO�ULYHUV�DQG�VWUHDPV��DWWUDFWLYH�IRU�ÀVKLQJ��ÁRZ�LQWR�WKH�
VHD�LQ�WKLV�DUHD�

7KH�PDMRULW\� RI�SRWWHU\� IUDJPHQWV� IRXQG� IURP� WKH� VHWWOHPHQW� VLWH� RI�9DEDGXVH�
6TXDUH� RULJLQDWH� IURP� FOD\�YHVVHOV� FKDUDFWHULVWLF� WR� WKH�/DWH�&RPE�:DUH��%RWK� WKH�
VKRUH�GLVSODFHPHQW�FKURQRORJ\�DV�ZHOO�DV�UDGLRFDUERQ�GDWHV�LQGLFDWH�WKDW�WKH�VHWWOH-
PHQW�VLWH�KDV�H[LVWHG�LQ�WKH�SHULRG�����²�����%&��PRVW�SUREDEO\�ca�������%&��6HW-
WOHPHQW�VLWHV�RI�WKH�0LGGOH�DQG�/DWH�1HROLWKLF�/DWH�&RPE�:DUH�DUH�NQRZQ�ERWK�IURP�
PDLQODQG�(VWRQLD��H�J��.XGUXN�OD��5LLJLN�OD�,,��1DUYD�-RDRUX��.DVHN�OD��/HPPHWVD�
,�DQG�,,��6LQGL�/RGMD�,,,��-}HNDOGD��DV�ZHOO�DV�IURP�+LLXPDD��.}SX�;,��DQG�6DDUHPDD�
�/RRQD��1DDNDPlH��8QGYD���-XVVLOD�	�.ULLVND������������7KH�FORVHVW�VHWWOHPHQW�VLWH�
ZLWK�VLPLODU�1HROLWKLF�ÀQG�PDWHULDO� LV� ORFDWHG�ca�����NP�WR� WKH�HDVW�QRUWKHDVW� IURP�
9DEDGXVH�6TXDUH��LQ�WKH�IRUPHU�HVWXDU\�RI�WKH�-lJDOD�5LYHU��RQ�WKH�KLOO�IRUW�RI�-lJDOD�
-}HVXX��-RKDQVRQ�	�9HOGL�������/}KPXV�	�2UDV�������.ULLVND�et al��������

*HQHUDOO\�WKH�VHWWOHPHQW�VLWH�RI�9DEDGXVH�6TXDUH�UHVHPEOHV�RWKHU�/DWH�&RPE�:DUH�
VHWWOHPHQW�VLWHV�RI� WKH�VDPH�SHULRG��\HW� LW� LV�VWLOO�TXLWH�XQLTXH��5DZ�PDWHULDO�RI� ORFDO�
RULJLQ�SUHGRPLQDWHG�DV�PDWHULDO�IRU�PDNLQJ�DUWHIDFWV�LQ�VHWWOHPHQW�VLWHV��,Q�LWV�SURFHVV-
LQJ��ERWK�LQ�WKH�FDVH�RI�FHUDPLFV�DQG�VWRQH��ORFDO�GLIIHUHQFHV�RFFXU��0LQHUDO�VXEVWDQFH�
ZLWK�SODQW�PDVV�ZDV�XVHG�LQ�WKH�PRXOGLQJ�PDVV�RI�SRWWHU\�LQ�VHYHUDO�FRDVWDO�VHWWOHPHQW�
VLWHV��IRU�H[DPSOH�LQ�9DEDGXVH�6TXDUH��-lJDOD�-}HVXX�DQG�.DVHN�OD��$W�WKH�VDPH�WLPH��
RUJDQLF�PDVV�GRPLQDWHV�LQ�RWKHU�SODFHV��,Q�VWRQH�SURFHVVLQJ�GLVVLPLODULW\�LV��IRU�H[DPSOH��
YLVLEOH�LQ�GLIIHUHQW�SHUFHQWDJH�RI�ÁDNHV�DQG�EODGHV�²�WKH�SHUFHQW�RI�EODGHV�LV�UHPDUNDEO\�
KLJKHU�LQ�WKH�ÀQG�PDWHULDO�RI�9DEDGXVH�6TXDUH�DQG�6LQGL�/RGMD�,,,�WKDQ�LQ�RWKHU�VHWWOH-
PHQW�VLWHV��2QH�VSHFLDO�FKDUDFWHULVWLF�RI�WKH�RVWHRORJLFDO�PDWHULDO�RI�9DEDGXVH�6TXDUH�DV�
FRPSDUHG�WR�RWKHU�FRDVWDO�VHWWOHPHQW�VLWHV�LV�XQEXUQHG�RVWHRORJLFDO�PDWHULDO�²�JHQHUDOO\�
EXUQHG�ERQHV�DUH�IRXQG�IURP�VHWWOHPHQW�VLWHV��/}XJDV�������������

7KH�VHWWOHPHQW�VLWH�RI�9DEDGXVH�6TXDUH�VWDQGV�IRU�LWV�ODUJH�QXPEHU�RI�GU\�ODQG�
DQLPDOV�DQG�ELUGV�IRXQG�WRJHWKHU�ZLWK�VHD�DQLPDOV��VHDOV��SRUSRLVH��DQG�ZDWHU�ERXQG-
HG�DQLPDOV��EHDYHU���7KDW�LQGLFDWHV�PRUH�YDULHG�DFWLYLWLHV�RI�SHRSOH�DGGLWLRQDOO\�WR�WKH�
VHDO��DQG�SRUSRLVH�KXQWLQJ��PD\EH�DOVR�WR�WKH�ORQJHU�SHULRG�RI�XVH�RI�WKH�VHWWOHPHQW�
VLWH��1HYHUWKHOHVV��WKH�FRPSDUDWLYHO\�VPDOO�DPRXQW�RI�ÀQGV�JLYHV�QRW�HQRXJK�JURXQG�
WR�FRQVLGHU�WKH�VLWH�DV�RQH�WKDW�ZDV�LQKDELWHG�DOO�\HDU�DURXQG��
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7DOOLQQDV�9DEDGXVH�YlOMDNXO�WRLPXVLG�������D�NH-
YDGHVW�NXQL�������D�PlUWVLQL�SllVWHNDHYDPLVHG�
VHRVHV� 9DEDGXVV}MDOH� S�KHQGDWXG� DXVDPED� UD-
MDPLVHJD�QLQJ�SODWVL�UHNRQVWUXHHULPLVHJD��-XXOLV�
�����OHLWL�YlOMDNX�O}XQDN�OMHOW�KLOLVH�NDPPNHUDD-
PLND�SRWL�IUDJPHQWH��NYDUWVLNLOGH�QLQJ�OXLG��/LL-
YDSLQQD�XXULPLQH�QLQJ�SLLUNRQQD�N}UJXVWH�Y}UG-
OHPLQH�PHUHSLQQD�MD�PDDNHUNH�VXKWHV�YHHQLV��HW�
WHJHPLVW�RQ�QHROLLWLOLVH�DVXVWXVH�MlOJHGHJD�

7DOOLQQD� ORRGXVOLNX� SLQQDPRH� N}LJH� VLOPD-
SDLVWYDP� YRUP� RQ� SDHODYD� MD� UDQQLNXPDGDOLN�
QLQJ�QHLG�HUDOGDY�NOLQGLDVWDQJ��5DQQLNXPDGDOL-
NX�NHVNVHP�SLQQDYRUP� RQ� OLJLNDXGX� �� NP�SLN-
NXQH� ORRGH²NDJX�VXXQDOLQH� NXOXWXVN}UJHQGLN��
PLOOHO� HULVWXYDG� .RSOL� MD� .DODPDMD� N}UJHQGLN��
7RRPSHD�VDDUODYD�MD�7}QLVPlJL��*HRORRJLGH�SRROW�
NRRVWDWXG�9DEDGXVH�YlOMDNX�ORRGXVOLNX�SLQQDPRH�
MD�YHHWDVHPHWH�UHNRQVWUXNWVLRRQL�QlLWDE��HW�/LWR-
ULLQDPHUH�UDQG�SDLNQHV�YlOMDNX�HGHODRVDV�XPEHV�
����²�����NDOHQGULDDVWDW�WDJDVL��6HO�DMDO�NDLWVHV�
UDQQLNXW�YDOGDYDOW�OllQHVW�SXKXYDWH�WXXOWH�HHVW�
7RRPSHD²7}QLVPlH�QHHPLN��0DDNHUNH�MD�YHHWD-
VHPH�ODQJXVH�MlWNXGHV�KDNNDV�QHHPLNXVW�NLUGHV�
NXMXQHPD� PDDVllU�� 8PEHV� ����²����� D� H.U�
WDDQGXV�/LWRULLQDPHUL�Q��GVH�9DEDGXVH�YlOMDNX�
S}KMDSRROVHPDWHOW� DODGHOW� QLQJ� NDXJHQHV� NLUGH�
VXXQDV�

1HROLLWLOLVH� DVXODNRKD� NXOWXXUNLKW� WXYDVWDWL�
YlOMDNX�HGHODRVDV������P��VXXUXVHO�DODO� � �MQ����� 
.LKW� ROL� VlLOLQXG� SLLUNRQGDGHV�� PLOOH� N}UJXV�
PHUHSLQQDVW� MlL� YDKHPLNNX� ����²�����P� MD� NXV�
SROQXG�KLOLVHPDWH�NDHYHW||GHJD�RPDDHJVHW�PDD� 
SLQQDWDVDQGLW�HHPDOGDWXG��$VXODNRKD�DODO�RQ�ORR� 
GXVOLN�ODXJMDV�SLQQDODQJXV�NLUGH�VXXQDV��9lOMD-
NX�UHNRQVWUXHHULWXG�DODO�NDHYDWL�DVXODNRKW�WlLHV�
XODWXVHV�OlEL��NXLG�RVDOLVHOW�Y}LE�NLYLDHJVHW�DVX-
ODNLKWL� YHHO� ROOD� VlLOLQXG� OLQQDYDOLWVXVH� KRRQH�
HVLVHO�DODO�

(KLWXVHWDSSLGH� W}WWX� MDRWXV� NLYLDMD� XXULQJX-
DOD����NDHYDQGLNV��MQ�����������6DPD�PHWRRGLNDJD�
NDHYDWL�OlEL�YHHO�QHOL�NDHYDQGLW��NXLG�VHDOVHG�NL-
KLG�NLYLDHJVHLG�OHLGH�HL�VLVDOGDQXG��.DHYDQGLWHV�
PlUJLWL�PDKD���í���PHHWULQH�UXXGXVWLN��,�NDHYDQ-
GLV�NDHYDWL�XPEHV���FP�WHKQLOLVWH�NLKWLGHQD�DU-
YHVWDGHV�ORRPXOLNX�SLQQDVHODQJXVHJD��NDVXWDGHV�
N�KYOHLG� MD�NlVLV}HOX��/HLXG�Y}HWL�NRNNX�XPEHV�

��²���FP�OlELP}}GXJD�DODOW��(GDVSLGL��V�JLVHO�MD�
WDOYHO�NDVXWDWL�NDHYDPLVHNV�ODELGDLG�QLQJ�VXXUW�
V}HOD��OHLXG�Y}HWL�VHHW}WWX�NRNNX�XPEHV����í����FP� 
VXXUXVHOW� DODOW� �MQ� ���� /DELGDJD� NDHYDPLVHO� ROL�
NRUULVH�SDNVXV�X���� FP��2OHWDWDYDOW� LQLPWHNNH-
OLVHG� SLQQDVHODLJXG� NDHYDWL�PXXVW� NLKLVW� HUDOGL�
MD�N�KYOLWHJD��VDPD�NHKWLV�ND�OHLXULNNDPDWH�SLLU-
NRQGDGH�RVDV��/HLGXGH�GRNXPHQWHHULPLVHO�NDVX-
WDWL�WDKK�PHHWULW�� OXXOHLXG�NRUMDWL�NRNNX�YDVWD-
YDVW�NRUULVHVW���P��VXXUXVWHVW�UXXWXGHVW��

.RJX�NDHYDPLVDODO�ROL�VWUDWLJUDDÀD�S}KLMRRQ-
WHV��KHVXJXQH��MQ����.LYLDHJVHLG�DUWH��MD�|NRIDN-
WH� VLVDOGXV� NDKHV� �OHPLVHV� OLLYD�YHHULVH� NLKLV��
.RJX�NXOWXXUNLKW�ROL��OGLVHOW���²���FP�SDNVXQH��
NXLG�NRKDWL�XODWXV����FP�QL��

.DHYDPLVDODOW�HL�OHLWXG��KWHJL�NLYLDHJVHW�HKL� 
WXVNRQVWUXNWVLRRQL�MllQXVW��VDPXWL�HL�OHLWXG��K-
WHJL�NLQGODW� WXOHDVHPH� MllQXVW��hOHPLVH� OLLYDNL-
KLJD� VHRQGXVLG� P}QLQJDG� PDDSLQQDORKXG�� PLV�
ROLG�WlLWXQXG�KRPRJHHQVH�NRRVWLVHJD�WXPHSUXXQL�
NHVNPLVHWHUDOLVH� OLLYDJD�� (QDPDVWL� ROL� WHJHPLVW�
�²���FP�SDNVXVWH�HEDNRUUDSlUDVH�NXMXJD�SUXXQL�
OLLYD� OllWVHGHJD��PLOOH� VXXUXV�YDULHHUXV��0}QHG�
SUXXQLGHVW�ODLNXGHVW�ROLG�VLLVNL��VQD�VHOJHSLLULOL-
VHG��NRPSDNWVHOW��PDUD�Y}L�RYDDOVH�NXMXJD��MQ����� 
6HOOLVHLG� ORKNH� OHLWL� NDHYDPLVDODOW� NRNNX� YLLV�� 
hOGLVHOW� MlLG� ORKNXGH�P}}GXG� YDKHPLNNX� ����²
����P�í�����²����P��1HLO�ROL�NHUJHOW��PDUGXY�Y}L�
NRRQLOLQH�YHHULVHOLVH�OLLYD�NLKWL�XODWXY�S}KL��ORK-
NXGH�V�JDYXV�XODWXV���²���FP��/RKNXGH�SLQQDV�
HL�VLVDOGDQXG�VXXUHPDLG�V|HW�NNH��PLVW}WWX�Y}LNV�
QHLG�LQWHUSUHWHHULGD�SLJHP�PDMDSLGDPLVDXNXGH-
QD�NXL�WXOHDVHPHWHQD�

/HLXNRPSOHNWH� WXOL�NDHYDPLVDODOW������� �MQ����� 
NRNNX� OHLWL� ����� DUWHIDNWL�� PLOOHVW� NLYLDHJVHVVH�
OHLXNRPSOHNVL�NXXOXE�������9lKHVHO�PllUDO�OHLWL�
NLYLDMD� OHLGH�ND�NHVN�� MD�XXVDMDJD� VHRQGXYDWHVW�
NLKWLGHVW�

.HUDDPLNDVW�OHLWL�����NLYLDHJVHVW�VDYLQ}XNLO-
GX��PLOOHVW�����SlULQHYDG�KLOLVH�NDPPNHUDDPL-
ND�Q}XGHVW� MD� �����Q||UNHUDDPLOLVWHVW� Q}XGHVW��
hKHVW�VDYLQ}XVW�SlULQHYDG���NLOGX�OLLJLWXYDG�W��� 
SLOLVHNV�NDPPNHUDDPLNDNV��0llUDWOHPDWXLG�NLO� 
GH�RQ������PDWHUMDOLVW��

+LOLVH�NDPPNHUDDPLND��MQ����YRUPLPLVPDVVL�
KXOND�RQ�VHJDWXG�PLQHUDDOVHW�DLQHVW��OLLYD��NUXXVD�� 
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SRUVXQXG�NLYLSXUGX��NRRV�RUJDDQLOLVH� OLVDQGLJD��
Q}XG� RQ� S}OHWDWXG� RNV�GHHULYDV� NHVNNRQQDV��
¯KHPD� VHLQDJD� ��²�� PP�� Q}XGH� IUDJPHQWH� RQ�
�����OHMllQXG�IUDJPHQWLGHO�MllE�VHLQDSDNVXV�YD-
KHPLNNX��²���PP��6DYLQ}XGH�VHUYDNXMX�ROL�Y}L-
PDOLN�PllUDWD����NLOOXO��PLV�SlULQHYDG�XPEHV����
Q}XVW��3LQGDGH�W||WOHPLVHO�HVLQHE�VLOXPLVW�MD�ULL-
SLPLVW��NDXQLVWDWXG�RQ�Q}XG�ROQXG�YlOLVSLQQDOW��
hOGLVHOW� RQ� Q}X� VHUY� ROQXG� NDXQLVWDPDWD�� NXLG�
NROPHO�MXKXO�RQ�RUQDPHQW�YDMXWDWXG�ND�VHUYDOH��
3}KLOLVWH� RUQDPHQGLHOHPHQWLGHQD� RQ� NDVXWDWXG�
PLWPHVXJXVH� VXXUXVHJD� ORKNH� MD� NDPPLYDMXWL-
VL��6DYLQ}XGH�NDXQLVWXVHOHPHQWLGHQD�RQ�YlKHVHO�
PllUDO� NDVXWDWXG� ORKXQGHLG�� WlNNHLG�QLQJ�PLW-
PHVXJXVHLG�MRRQL�MD�NULLSVH�

7��SLOLVHNV�NDPPNHUDDPLNDNV��MQ����OLLJLWDWD-
YD� Q}X� YRUPLPLVPDVVLV� SROH� RUJDDQLOLVW� OLVDQGLW��
YDLG� �NVQHV� VXKWHOLVHOW� �KWODVH� VXXUXVHJD� NLYL-
SXUG�NRRV�SHHQHPD�OLLYDJD��7HJHPLVW�RQ�ROQXG�VXX-
UHPDW� VRUWL� Q}XJD��PLV� ROL� YRUPLWXG� OLQWWHKQLNDV�
1�W��SL��KHQGXVHJD��VHLQD�SDNVXVHJD���²���PP�� 
3LQQDG�RQ�YlOMDVWSRROW� VLOXWXG� MD� VHHVW� ULLELWXG��
1}X�RQ�YlOMDVWSRROW�ROQXG�DUYDWDYDVWL�WHUYLNXQD�
RUQDPHQWHHULWXG�ORKNXGH�MD�O�KLNHVWH�NDPPLYD-
MXWLVWH�KRULVRQWDDOVHWH�Y||QGLWHJD�

1||UNHUDDPLNDOH� �MQ� ��� LVHORRPXOLNNX� RUQD-
PHQWL� NDQQDE� N�PPH� VDYLQ}XNLOGX�� RVD� QHLVW�
SlULQHYDG� SHHNULWHVW�� WHLVHG� SRWWLGHVW�� /LVDNV�
RUQDPHQWHHULWXG�NLOGXGHOH�NXXOXYDG�Q||UNHUDD-
PLOLVWHOH� SRWWLGHOH� YHHO� NXXV� RUQDPHQWHHULPDWD�
IUDJPHQWL�� PLOOHO� RQ� YRUPLPLVPDVVL� NRRVWLVH� MD�
SLQQDW||WOXVH� SRROHVW� ROHPDV� Q||UNHUDDPLNDOH�
YLLWDYDG� WXQQXVHG�� 3HHNULG� RQ� ROQXG� }KHPDVHL-
QDOLVHG�����²����FP��QLQJ�SRWLG�SDNVHPD�VHLQDJD�
����²����FP���3HHNULIUDJPHQGLG�SlULQHYDG�Q}XGH�
NLWVDPDNV�SURÀOHHULWXG�NDHODRVDVW��3RWLG�RQ�ROQXG�
OLKWVD�VLUJH�SURÀLOLJD��1}XGH�VLVH��MD�YlOLVSLQQDG�
RQ�HQDPDVWL�W||GHOGXG�VLOHGDNV��NXLG�NDKHO�IUDJ-
PHQGLO�RQ�VLVHSLQQDO�QLQJ��KHO�YlOLVSLQQDO�QlKD�
NHUJHLG� ULLSHLG�� hKHO� IUDJPHQGLO� RQ� YlOLVSLQQD�
YLLPLVWOHPLVHNV�NDVXWDWXG�QQ�SVHXGRWHNVWLLOWHK� 
QLNDW�� 1}XVLG� RQ� NDXQLVWDWXG� HULQHYDWH� Q||UL-
YDMXWLVWHJD�� YlLNHVWH� ORKXNHVWHJD�� NULLSVXGH� MD�
VRRQWHJD�� 3HHNULWH� NDHODRVDG� RQ� ROQXG� NDXQLV-
WDWXG�NXXVHRNVPRWLLYLJD��3RWWLGH�NDXQLVWDPLVHO�
RQ�NDVXWDWXG�MlPHGDPDW�Q||UL�QLQJ�MlOMHQGLG�RQ�
ODLHPD�YDKHJD��

.LYLDHJVH� DVXOD� NLYLOHLGXGHJD� Y}LE� VHRVWDGD�
����� NYDUWVLVW�� PXXGHVW� PLQHUDDOLGHVW� MD� NLYL-
PLWHVW� NLOGX� �7DEHO� ����0LQHUDDOLGH� MD� NLYLPLWH�
NLOOXG�SlULQHYDG��PDUDWHVW�YHHULVWHVW�Y}L�PXQD-
NDWHVW�� 3}KLRVD� OHLGXGHVW� RQ� KHOHKDOO�� YDOJH� Y}L�
WlLHVWL� OlELSDLVWHY� MD� VXXUH� NULVWDOOLJD� NYDUWV��

YlLNVHPDO�KXOJDO�OHLWL�ND�VXLWVX��MD�SLLPNYDUWVL��
(QDPLN� OHLGXGHVW� RQ� HVPDVHG�NLOOXG� MD� W||WOXV-
MllJLG� ������ QLQJ� ODDVWXG�ODDVWXNDWNHG� �������
NXLG� OHLWL� ND� QXNOHXVL� ������ MD� ��� WHLVHVH� W||W-
OXVHJD� HVHPHW� ������ .YDUWVL� RQ� O}KHVWDWXG� YDO-
GDYDOW� ELSRODDUVHV� WHKQLNDV�� SODWYRUPWHKQLNDLG�
RQ� NDVXWDWXG� PDUJLQDDOVHO� PllUDO�� 1XNOHXVHG�
RQ��OGLVHOW�ULVWN�OLNXNXMXOLVHG��N�OJYDDWHV�WHUD-
YRYDDOVHG� Y}L� URPEMDG��(QDPDVWL� RQ�QlKD��KWH�
O||JLVXXQGD��NXLG� RQ�ND�PLWPHV� VXXQDV� W||GHO-
GXG�HNVHPSODUH��8PEHV�NROPDQGLN�QXNOHXVWHVW�
RQ�Q�|�lUDNXUQDWXG��7HLVHVH�W||WOXVHWD�WHUDYDWH�
VHUYDGHJD� NLOOXG� RQ� NHVNPLVHOW� ���� FP� SLNDG�� 
���� FP� ODLDG� QLQJ� ���� FP� SDNVXG�� /DDVWXG� RQ 
NHVNPLVHOW�����FP�SLNNXVHG������FP�ODLXVHG�QLQJ�
����FP�SDNVXVHG��'LDJUDPP�����/DDVWXGHVW�����
RQ� O||GXG� ELSRODDUVHV� MD� ���� W}HQlROLVHOW� SODW-
YRUPWHKQLNDV��8PEHV���²���NLOOX�SXKXO�RQ�DOXVW�
HHOGDGD�QHQGH�P}QH�WHUDYDPD�VHUYD�Y}L�QXNL�ND-
VXWDPLVW�W||ULLVWDQD��NXQD�ROHWDWDYDV�W||SLLUNRQ-
QDV�Y}LE�QlKD�NXOXPLVMlOJL��

7||ULLVWDG� RQ� YDOPLVWDWXG� ELSRODDUVHV� WHKQL-
NDV�O||GXG�NLOGXGHVW��/HLWL�NXXV�N}}YLWVDW��NDNV�
QXJD��QHOL�UHWXããLWXG�WHUDJD�NLOGX�MD�NDNV�XXULW-
VDW� �MQ� ���� 7||ULLVWX� RQ� YDOPLVWDWXG� SLVXW� VXX-
UHPDWHVW�� NHVNPLVHOW� ���� FP�SLNNXVWHVW�� ���� FP� 
ODLXVWHVW� QLQJ� �� FP� SDNVXVWHVW� NLOGXGHVW� �'LD-
JUDPP� ��� Y}UGOH� 'LDJUDPP� ���� .}}YLWVDG� RQ�
WUDSHWVMDG��VHJPHQWMDG�Y}L�RYDDOVHG��1HOMDO�N}}-
YLWVDO�RQ� WHUDNV�NLOOX�N�OJ�� WHUDG�RQ����²���� FP�
SLNNXVHG��1XJDGHVW��KHO�RQ�WHUD�NHUJHOW�NXPHU��
WHLVHO�VLUJH��WHUDGH�SLNNXV�RQ�����FP�MD�����FP��5H-
WXããLWXG�VHUYDJD�NLOGXGH�SXKXO�SROH�VHUYD�W||WOXV�
ROQXG�QLL�UHJXODDUQH�NXL�N}}YLWVDWHO� MD�QXJDGHO��
(ULQHYDOW�QXJDGHVW�RQ�QHQGH�NLOGXGH�WHUDG�SLVXW�
MlUVHPDG� MD� HED�KWODVHPD�NXMXJD�� LVHJL�NHUJHOW�
VDNLOLVHG��hKHO�XXULWVDO�SDLNQHE�WHUD�NHVNHO�QLQJ�
WHLVHO�NLOOX�QXUJDO�

.D� NLYLDHJVHWH� OXXHVHPHWH� YDOLN� RQ� �VQD�
PLWPHNHVLQH�� OHLWL� NDNV� KDUSXXQLRWVLNXW�� VHLWVH�
QRROHRWVD�MD�WRUNHUHOYD��QHOL�}QJHNRQNVX�MD�PXLG�
}QJH� RVL�� NROP� WHUDYLNNX� QLQJ� NDNV� DUYDWDYDW�
OXGD�NDWNHW��MQ�����/LVDNV�QHLOH�RQ�YHHO�NDNV�W||W-
OXVMlOJHGHJD�OXXW�NNL��(VHPHG�RQ�YDOPLVWDWXG�²�
�NVLNXWH�HUDQGLWHJD�²�SHDPLVHOW�VXXULPHWDMD�WR-
UXOXXGHVW��/HLWL�ND�QHOL�KDPPDVULSDWVLW��PLOOHVW�
�NV�ROL�WHKWXG�XOXNKREXVH�O}LNHKDPEDVW�MD�WHLVHG�
K�OMHVWH�NLKYDGHVW��MQ����

2VWHRORRJLOLVHVW� DLQHVHVW� NDHYDWL� QHROLLWLOLVWH�
OHLGXGHJD�NLKLVWXVWHVW�YlOMD�OLJLNDXGX������OXXOHL-
GX��PLOOHVW�X������ROLG�NHVNDHJVH�OHLXNRPSOHNVLJD�
VHRWXG��1HROLLWLOLVWHVW�OXXOHLGXGHVW�ROLG�OLJLNDXGX�
�����LPHWDMDOXXG������OLQQXOXXG�MD����NDODOXXG��
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(VLPHVWH� KXOJDV� ROL� OLLJLQL� Y}LPDOLN� PllUDWD�
������OXXOHLGX��/LVDNV�PllUDWL�����OXXOHLGX�NXL�
´VXXULPHWDMDµ��PLOOH�SXKXO�RQ�N}LJH�W}HQlROLVHP��
HW�WHJX�RQ�S}GUDJD��6DPDV�SHDE�DUYHVWDPD��HW�ND�
QlLWHNV�WDUYDV�MD�Y}L�XOXNKREXQH�Y}LYDG�KLOLVQHR-
OLLWLOLVHV�IDXQDV�HVLQHGD��NXLG�QHQGH�OLLNLGH�WlSVH-
PLQL�PllUDWDYDLG�OXLG�HL�OHLWXG��8OXNKREXVH�O}L-
NHKDPEDVW�WHKWXG�ULSDWV�Y}LE�ROOD�ND�NDXJHPDOW�
NDDVD�WRRGXG��PLWWH�SlULQHGD�NRKDOLNXVW�IDXQDVW��
0llUDWXG�LPHWDMDOXXGHVW�X�����SlULQHE�K�OMHV-
WHOW��QHQGHVW�RPDNRUGD�����JU||QL�K�OJHOW� MD�����
YLLJULOW��/XXOHLGXGH�KXOJD�MlUJL�MlUJQHYDG�NREUDV�
������MD�SULQJHO��SLVXW��OH�������3}GUDOXXGH�SURW-
VHQW� MllE� DOOD� ���� NXLG� QDJX� PDLQLWXG�� Y}LYDG�
PLWPHG� VXXULPHWDMD� OXXIUDJPHQGLG� SlULQHGD�
MXVW�S}GUDOW��0}QHG�PHWVVHD�OXXG�Y}LYDG�YLLGDWD�
QQ�SRRONRGXVWDWXG�VLJDGHOH��PLGD�WROOHDHJVHWHVW�
UDQQLNXDVXODWHVW�RQ�PXMDOWNL�WHDGD��0}QH��NVL-
NX�OXXOHLXJD�ROL�HVLQGDWXG�YHHO�UHEDQH��VDDUPDV��
QXJLV��KXQW��NRHU�MD�MlQHV��/LQQXOXXGHVW�SlULQHE�
HQDPLN�HULQHYDWHOW�YHHOLQGXGHOW��SDUGLG��KDQHG���
NXLG�HVLQHE�ND�PDLVPDD�OLLNH��WHGHU��MD�U||YOLQGH�
�NRWNDG���.DODGHVW�ROLG�HVLQGDWXG�KDXJ��WXUVN�MD�
DKYHQ���NVLNXWH�OXXGHJD�ND�VLLJ��NRKD�MD�OHVW�QLQJ�
NDUSODVHG�� NHOOH� WlSVHPDW� OLLNL� SROQXG� Y}LPDOLN�
PllUDWD�

;9,� NDHYDQGL� VHLQDSURÀLOLVW� Y}HWXG� NROP�
SURRYL�WDLPHMllQXVHLG�HL�VLVDOGDQXG��DLQXOW�YlLN-
VHLG�V|HRVDNHVL��.DNV�VXXUW�SLQQDVHSURRYL�Y}HWL�,�
�SURRY����MD�,,,��SURRY����NDHYDQGLVW��3LQQDVHSURR-
YLG�ROLG� OLLYDVHG��NXV� V|HVWXPDWD� WDLPHMllQXVWH�
VlLOLYXV�ROL�KDOE��3URRYLVW���VDDGL�YDLG��NVLNXLG�
YDOJH� KDQHPDOWVD� VHHPQHLG� MD� SDOMX� YlLNVHLG�
NDODOXXGH�IUDJPHQWH��3URRYLVW���OHLWXG�WDLPHMll-
QXVHG�RQ�HVLWDWXG�7DEHOLV����(QDPLN�VHHPQHWHVW�
NXXOXVLG� LQLPNDDVOHMDWHOH�� W��SLOLVWHOH� DVXOD�
XPEURKWXGHOH�� 0lUNLPLVYllUQH� RQ� NRHUDS||UL-
URKX� VHHPQHWH� VXXU� SURWVHQW�� $ODWHV� NHVNDMDVW�
NDVYDWDWL�VHGD�NXL�UDYLPWDLPH��1HHG�OHLXG�W}HV-
WDYDG��HW�DQDO��VLWXG�SLQQDVHSURRYLG�VLVDOGDVLG�
QHROLLWLOLVH�N}UYDO�ND�XXHPDW�PDWHUMDOL��Y}LE�LVHJL�
ROOD��HW�N}LN� WDLPHMllQXVHG�NXXOXYDG�NHVNDHJD��
9lJD� NDKWODQH� RQ� SlHYDOLOOHVHHPQH� NDWNH� OHLG��
PLV� LOPVHOW�SlULQHE�YHHOJL�XXHPDVW�DMDVW��8PE-
URKWXGH�MD�SUDKLWDLPHGH�N}UYDO�ROL�ND�URKWWDLPL��
PLOOHVW�P}QHG�V|HVWXQXG�QXUPLND�VHHPHG�Y}LYDG�
ROOD�QHROLLWLOLVW�SlULWROX�

3LQQDVH�NRRVWLVHVW�Y}LV�HHOGDGD��HW�}LHWROP�RQ�
9DEDGXVH� YlOMDNX� NLYLDMD� NXOWXXUNLKLV� KDOYDVWL�
VlLOLQXG��PLVW}WWX�WHKWL�PDWHUMDOL�NRQWUROOLNV�SL-
ORRWXXULQJ�� (WWH� YDOPLVWDWL� NXXV� SURRYL� SROOHQ�

DQDO��VLNV�� 7XJLQHGHV� WHVWSURRYLGH� WXOHPXVHOH�
RWVXVWDWL� HGDVLVHVW� SROOHQL� DQDO��VLVW� ORREXGD��
NXQD� VlLOLQXG� ROLG� YDLG� �NVLNXG� }LHWROPXWHUDG��
6DPDV�SHDE�PlUNLPD��HW�DQDO��VLWXG�SURRYLGHV�
ROL�N}UJH�PLNURVNRRSLOLVWH�V|HRVDNHVWH�NRQWVHQW-
UDWVLRRQ��

/HLXNRPSOHNVL� DMDOLVH� SlULWROX� WlSVXVWDPL-
VHNV� WHKWL� NDKHVW� OXXOHLXVW� UDGLRV�VLQLNXGDWHH-
ULQJ� �$06�� �7DEHO�����7HLVHNV�NDVXWDWL�DVXODNR-
KD� GDWHHULPLVHNV� (HVWL� UDQQDVLLUGHNURQRORRJLD�
SURJUDPPL��PLOOH�DELO�VDL�KLQQDWD�DVXODNRKD�N}L-
JH�W}HQlROLVHPDNV�DVXVWXVDMDNV�X������H.U��QRR-
ULPDNV�Y}LPDOLNXNV�YDQXVHNV�SDNXE�SURJUDPP�
DHJD�X������H.U��7DEHO����

.RNNXY}WHNV� Y}LE� W}GHGD�� HW� QLL� UDQQDVLLUGH� 
NURQRORRJLD� NXL� ND� UDGLRV�VLQLNXGDWHHULQJXWH� 
DQGPHLO�MllE�DVXODNRKD�YDQXV�YDKHPLNNX�����² 
�����H.U��N}LJH�W}HQlROLVHPDOW�X������H.U�.HVN�� 
MD�KLOLVQHROLLWLOLVL�KLOLVH�NDPPNHUDDPLND�NXOWXX� 
UL�DVXODNRKWL�RQ�WHDGD�QLL�PDQGULOW�NXL�ND�+LLX��
MD�6DDUHPDDOW��/lKLP�VDUQDVH�QHROLLWLOLVH�OHLXPD-
WHUMDOLJD� DVXODNRKW� SDLNQHE� OLQQXOHQQXO� ��� NP� 
NDXJXVHO� LGDNLUGHV�� -lJDOD� M}H� NXQDJLVHV� VXXG-
PHV��-lJDOD�-}HVXX�OLQQDPlHO��hOGMRRQWHV�VDUQD-
QHE�XXULWXG�DVXODNRKW�(HVWL� WHLVWH�VDPDDHJVHWH� 
KLOLVH� NDPPNHUDDPLND� DVXODNRKWDGHJD�� 9DOGD� 
YDOW�RQ�DVXODNRKWDGHV�DUWHIDNWLGH� WHJHPLVHO�ND� 
VXWXVHO�NRKDOLN�WRRUDLQH��NXLG�VHOOH�PHQHWOHPLVHO��
QLL�NHUDDPLND�NXL�ND�NLYLW||WOXVH�RVDV�� WXOHYDG�
YlOMD�SLLUNRQGOLNXG�HULSlUDG��0DQGUL�(HVWL�UDQ� 
QLNXDVXODWH�VHDV�QlLWHNV�9DEDGXVH�YlOMDNXO��-l� 
JDOD�-}HVXXV�MD�.DVHN�ODV�RQ�NHUDDPLND�vormi-
PLVPDVVLV�PLQHUDDOQH� DLQHV� NRRV� WDLPVH�PDV-
VLJD�� NXL� PXMDO� GRPLQHHULE� RUJDDQLOLQH� PDVV�� 
.LYLW||WOXVHV�LOPQHYDG�HULSlUDG�QlLWHNV�NLOGXGH�
MD� ODDVWXGH�HULQHYDV�RVDNDDOXV�²�9DEDGXVH�YlO-
MDNXO� MD� 6LQGL�/RGMD� ,,,� RQ� OHLXPDWHUMDOL� KXOJDV�
ODDVWXGH�RVDNDDO�ROXOLVHOW�VXXUHP�NXL�WHLVWHV�DVX-
ODWHV��8XULWXG�DVXODNRKD�RVWHRORRJLOLVH�PDWHUMDOL�
�KHNV� HULSlUDNV�� Y}UUHOGHV� WHLVWH� UDQQLNXDVXOD-
WHJD��RQ�S}OHPDWD�RVWHRORRJLOLQH�PDWHUMDO�²��OG-
MXKXO�OHLWDNVH�DVXODNRKWDGHVW�MXVW�S}OHWDWXG�OXLG��
$VXODNRKW�W}XVHE�HVLOH�ND�VHOOH�SRROHVW��HW�PHUH-
ORRPDGH� MD� YHHVLGXVDWH� ORRPDGH� N}UYDO� RQ� OHLX-
PDWHUMDOLV��VQD�PlUJDWDY�KXON�PDLVPDDORRPDGH�
MD� OLQGXGH� OXLG�� 6HH� YLLWDE� LQLPHVWH�PLWPHNHVL-
VHPDWHOH� WHJHYXVWHOH� K�OJH�� MD� SULQJOLN�WWLPLVH�
N}UYDO�� YDKHVW� ND� SLNHPDOH� DVXODNRKD� NDVXWXV-
SHULRRGLOH��6LLVNL�HL�Y}LPDOGD�OHLXPDWHUMDOL�VXKWH-
OLQH�YlKHVXV�DQWXG�PXLVWLVW�DDVWDULQJVHNV�DVXOD-
NRKDNV�SLGDGD�
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