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INTRODUCTION

7KH�PDLQ�JODVV�SURGXFWLRQ�DUHD�RI� WKH���WK�FHQWXU\�(VWRQLD�ZDV� ORFDWHG� LQ�WKH�KLV-
WRULF�SDULVKHV�RI�.ROJD�-DDQL��3}OWVDPDD��.XUVL��DQG�bNVL�LQ�9LOMDQGL�DQG�7DUWX�FRXQ-
WLHV��+HUH��LQ�WKH�QHLJKERXULQJ�PDQRUV�RI�9DQD�3}OWVDPDD��*HU��Schloss Oberpahlen��� 
3XXUPDQL��*HU��Schloss Talkhoff���.lUHYHUH��*HU��Kerrafer���DQG�/DHYD��*HU��Laiwa��
VHYHQ�JODVV�KRXVHV�RSHUDWHG�LQ�WKH�����V�²�����V��)LJ������,Q�DGGLWLRQ��D�PLUURU�SRO-
LVKLQJ�ZRUNVKRS� RSHUDWHG� LQ�.DPDUL� DQG�PLUURU�DPDOJDPDWLRQ�ZRUNVKRS� LQ�9DQD�
3}OWVDPDD�PDQRU�

�7KH�HDUOLHVW�VFKRODUO\�GLVFXVVLRQ�RQ�WKH�LQGXVWULDO�KLVWRU\�RI�&HQWUDO�(VWRQLD�LV�ZULW-
WHQ�E\�)ULHGULFK�$PHOXQJ������²������ZKR�SXEOLVKHG�DQ�DUWLFOH�LQ������DQG�D�VSHHFK�LQ�
������WUDQVODWLRQ�LQ�(VWRQLDQ�SXEOLVKHG�LQ��������7KH�RYHUDOO�KLVWRU\�RI�(VWRQLDQ�HDUO\�
LQGXVWU\�LV�VWXGLHG�YHU\�OLWWOH��7KH�PRVW�FRPSUHKHQVLYH�VWXG\�VR�IDU�LV�ZULWWHQ�E\�HFRQRPLF�
KLVWRULDQ�2WWR�.DUPD���������9HU\�IHZ�VFLHQWLÀF�SXEOLFDWLRQV�DUH�ZULWWHQ�DERXW�JODVV�SUR-
GXFWLRQ�LQ�WKH���WK�FHQWXU\�²�LQ�DGGLWLRQ�WR�JODVV�DUWLVW�0DNV�5RRVPD·V�VWXG\��������RQO\�
RQH�DUWLFOH�RI�SRSXODU�VFLHQFH�E\�JHRJUDSKHU�(QGHO�9DUHS���������*ODVV�SURGXFWLRQ�KDV�EHHQ�
OHVV�DSSHDOLQJ�WR�UHVHDUFKHUV�WKDQ�WKH�PDQXIDFWXULQJ�RI�SRUFHODLQ�LQ�3}OWVDPDD�ZRUNVKRS��
ZKLFK�RSHUDWHG�LQ�WKH�WHUULWRU\�RI�9DQD�3}OWVDPDD�PDQRU�LQ�WKH�\HDUV�����²������DQG�KDV�
EHHQ�H[SORUHG�E\�VHYHUDO�DUW�KLVWRULDQV��.HHYDOOLN�������������8QWHUD�������

�8QWLO�QRZ��DUFKDHRORJLVWV�KDYH�SDLG�QR�DWWHQWLRQ�WR�WKH�VXEMHFW�RI�JODVV�SURGXF-
WLRQ�LQ�(VWRQLD��7KLV�LV�ZHOO�LQGLFDWHG�E\�WKH�IDFW�WKDW�RQO\�RQH�RI�VHYHQ�&HQWUDO�(VWR-
QLDQ�JODVVZRUNV��/DDVKRRQH�JODVV�KRXVH�LV�OLVWHG�DV�KLVWRULF�PRQXPHQW�LQ�WKH�1DWLRQDO�
5HJLVWU\�RI�&XOWXUDO�0RQXPHQWV��VHH�KWWS���UHJLVWHU�PXLQDV�HH���,W�KDV�EHHQ�IRUPHUO\�
H[FDYDWHG�IRU�VFLHQWLÀF�SXUSRVHV�E\�0��5RRVPD�DQG�ÀQGV�KDYH�UHDFKHG�WKH�FROOHFWLRQV�
RI�(VWRQLDQ�+LVWRU\�0XVHXP��$0���,Q�PRVW�FDVHV��WKH�H[DFW�ORFDWLRQ�RI�JODVV�KRXVHV�
DQG�WKHLU�SUHVHQW�FRQGLWLRQ�ZHUH�QRW�NQRZQ�EHIRUH�WKH�EHJLQQLQJ�RI�P\�ÀHOG�UHVHDUFK�

6LQFH� ����� ,� KDYH� VWXGLHG� WKH� UHPDLQV� RI� JODVVZRUNV� LQ�&HQWUDO� (VWRQLD� LQ� 
RUGHU�WR�ÀQG�DUFKDHRORJLFDO�UHPDLQV�RI�WKH���WK�FHQWXU\�LQGXVWULDO�ERRP��,Q�DGGLWLRQ�
WR�ÀHOG�VXUYH\V�,�VWDUWHG�VPDOO�VFDOH�H[FDYDWLRQV�RQ�WKH�VLWH�RI�8WVDOL�JODVV�ZRUN� LQ�
������7YDXUL��������$QGUHV�9LQGL��HPSOR\HH�RI�WKH�'HSDUWPHQW�RI�$UFKDHRORJ\�RI�7DUWX�
8QLYHUVLW\��DQG�$OODQ�.LPD��GLUHFWRU�RI�-lUYDNDQGL�*ODVV�0XVHXP�SDUWLFLSDWHG�LQ�WKH�
ÀHOG�VXUYH\V�RI�������
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,� KHUHE\� LQWURGXFH� WKH� GDWD� DQG� ÀQGV� FROOHFWHG� LQ� WKH� ÀHOGZRUNV� RI� ����²�����
�H[FDYDWLRQV� DQG�ÀHOG� VXUYH\V��� ,QWHUSUHWDWLRQ� DQG� DQDO\VLV� RI� WKH�PDWHULDO�ZLWK� WKH�
KHOS�RI�ZULWWHQ�VRXUFHV�LV�\HW�WR�EH�GRQH�LQ�WKH�IXWXUH��)LQGV�DUH�KHOG�LQ�WKH�DUFKDHRO-
RJ\�FROOHFWLRQV�RI�7DUWX�8QLYHUVLW\��7h��DQG�-lUYDNDQGL�*ODVV�0XVHXP��-.0���1H[W�WR� 
0��5RRVPD·V�H[FDYDWHG�PDWHULDO�GHSRVLWHG�LQ�$0�IXUWKHU�ÀQGV�JDWKHUHG�IURP�WKH�VLWH�RI�
/DDVKRRQH�JODVV�KRXVH�DUH�NHSW�LQ�0HOHVNL�*ODVV�0XVHXP��D�SULYDWH�FROOHFWLRQ�RZQHG�E\�
9LOOH�'UHYLQJ��

GLASSHOUSES OF THE VANA-PÕLTSAMAA MANOR
Utsali

7KH�8WVDOL� JODVV�KRXVH� LV� ORFDWHG� LQ� WKH� VRXWKHUQ�SDUW� RI� WKH�KLVWRULFDO�.XUVL�SDULVK�� 
���NP�VRXWKZHVW�IURP�WKH�PDLQ�EXLOGLQJ�RI�3XXUPDQL�PDQRU��RQ�WKH�VWULS�RI�PLQHUDO�
ODQG�LQ�WKH�PLGGOH�RI�VZDPSV�DQG�ERJV��)LJ������,W�LV�QRZ�LQ�WKH�WHUULWRU\�RI�-�ULN�OD�YLO-
ODJH�RI�WKH�3XXUPDQL�PXQLFLSDOLW\�

7KH�ÀUVW�GDWD�DERXW�WKH�8WVDOL�JODVV�KRXVH�LQ�ZULWWHQ�UHFRUGV�GDWHV�IURP�WKH�\HDU�
�����DQG�WKH�JODVV�ZRUN�LV�NQRZQ�WR�KDYH�RSHUDWHG�XQWLO�WKH�\HDU�������9DUHS�������
������7KH�RZQHU�RI�9DQD�3}OWVDPDD�PDQRU��:ROGHPDU�-RKDQQ�YRQ�/DXZ������²�������
IRXQGHG�DOVR�WKH�8WVDOL�JODVV�KRXVH��7KHUH�LV�QR�ZULWWHQ�UHFRUG�UHJDUGLQJ�WKH�SURGXF-
WLRQ�RI�WKH�JODVV�KRXVH�RU�WKH�JODVVPDNHUV�ZRUN�DW�8WVDOL��7KH�VLWH�RI�WKH�JODVV�ZRUN�LV�
PDUNHG�RQ�WKH�&DUO�*RWWOLHE�5�FNHU·V�PDS�RI�WKH�*RYHUQRUDWH�RI�/LYODQG�IURP�WKH�\HDU�
������VHH�H[FHUSW�LQ�7YDXUL�������ÀJ�����

7KH� H[DFW� ORFDWLRQ� RI� WKH� 8WVDOL�
JODVV�KRXVH�ZDV�GHWHUPLQHG�LQ�WKH�\HDU�
������,W�LV�FXUUHQWO\�FRYHUHG�ZLWK�QDWX-
UDO� IRUHVW� RI� GHQVH� XQGHUEUXVK�� 7KH� OR-
FDWLRQ� LV� HDV\� WR� LGHQWLI\� GXH� WR� JODVV�
PDNLQJ� ZDVWH� WKDW� FRYHUV� DQ� DUHD� RI�
DSSUR[LPDWHO\� �����P2�� 1R� UHPDLQV� RI�
JODVV� IXUQDFHV� RU� RWKHU� VWUXFWXUHV� DUH�
YLVLEOH�RQ�WKH�JURXQG��7KH�FHQWUH�RI�WKH�
UHPDLQV�RI�WKH�JODVV�KRXVH�LV�ORFDWHG�DW�
1������·����··��(������·����··�

$UFKDHRORJLFDO� LQYHVWLJDWLRQ� RI� WKH�
8WVDOL�JODVV�ZRUN�EHJDQ�LQ������ZKHQ�D�
GHWDLOHG� HOHYDWLRQ�PDS� RI� WKH� DUHD�ZDV�
made using a total station, the character 
RI�WKH�FXOWXUDO�OD\HU�ZDV�LGHQWLÀHG��DQG�
WKH�ORFDWLRQ�RI�D�JODVV�IXUQDFH�ZDV�DVFHU-
WDLQHG��7YDXUL��������,Q������RQO\�D�SDUW�
RI� WKH� ÀULQJ� FKDPEHU�� ���� P� LQ� OHQJWK�
ZDV�XQHDUWKHG�� ,Q������WKH�����P�ZLGH�
DQG���P� ORQJ� H[WHQVLRQ�ZDV�GXJ� WR� WKH�
H[LVWLQJ� WUHQFK� WR� UHYHDO� WKH� PHDVXUH-
PHQWV� DQG� FRQVWUXFWLRQ� RI� WKH� IXUQDFH�
�)LJ�� ���� 7KH� ERWWRP� RI� WKH� ��� FP�ZLGH� 

Fig. 1.  Location of glass-works described in the 
  article. 1 – Utsali, 2 – Laashoone, 3 – 
  Laasme, 4 – Altnurga, 5 – Tõrna, 6 – Hoone, 
  7 – Haava.
Jn 1.  Artiklis käsitletud klaasikodade asukohad. 
  1 – Utsali, 2 – Laashoone, 3 – Laasme,  

 4 – Altnurga, 5 – Tõrna, 6 – Hoone,  
 7 – Haava.

Map / Kaart: Andres Tvauri (on Estonian Land Board 
  map.)
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ÀULQJ� FKDPEHU� WKDW� ZDV� XQHDUWKHG� LQ�
����� DSSHDUHG� WR� H[WHQG� VRXWKZDUGV��
7KH�ÀULQJ�FKDPEHU�KDV�EHHQ�DW�OHDVW�����P�
ORQJ�DQG�XS�WR�WKUHH�URZV�RI�EULFNV�ZHUH�
SUHVHUYHG�� &OD\� ZDV� ODLG� EHWZHHQ� WKH�
EULFNV��,Q�WKH�VRXWKHUQ�SDUW�RI�WKH�WUHQFK�
WKH�EULFN�ZDOOV�RI�WKH�IXUQDFH�HQGHG��EXW�
LQ�WKH�QRUWKHUQ�SDUW�WKH\�VWLOO�H[WHQG�WR�
WKH�XQH[FDYDWHG�DUHD��7KH�ERWWRP�RI�WKH�
ÀULQJ�FKDPEHU�ZDV�PDGH�RI�ODUJH�FREEOH-
VWRQHV��7KH�ZDOOV�DV�ZHOO�DV� WKH�ERWWRP�
VLGH�RI�WKH�ÀULQJ�FKDPEHU�ZHUH�VHYHUHO\�
VKDWWHUHG�GXH�WR�WKH�KHDW��2ULJLQDOO\�WKH�
JUH\LVK�\HOORZ�VDQG�WKDW�ZDV�VXUURXQG-
LQJ�WKH�IXUQDFH�KDG�WXUQHG�UHG��1XPHU-
RXV�IUDJPHQWV�RI�PHOWLQJ�SRWV�DQG�JODVV�
UHVLGXHV�ZHUH�IRXQG�LQVLGH�WKH�IXUQDFH�DQG�DURXQG�LW��)URP�DWRS�WKH�IXUQDFH�D�5XV-
VLDQ�FRSSHU�GHQJD�IURP�WKH�\HDU������ZDV�IRXQG�

$OO�LQ�DOO�����NJ�RI�JODVV�SURGXFLQJ�ZDVWH�ZDV�FROOHFWHG�LQ������DQG������IURP�
WKH� WHVW�SLWV�DQG�H[FDYDWLRQ� WUHQFK�� IURP�WKH�DUHD�RI�DSSUR[LPDWHO\����P2��([DP-
SOHV� RI� GLIIHUHQW� W\SHV� RI� ZDVWH� DUH� SUHVHUYHG� LQ� WKH� DUFKDHRORJLFDO� FROOHFWLRQV� RI� 
7DUWX�8QLYHUVLW\�1 

Laashoone
,Q� ������:�� -�� /DXZ� IRXQGHG� D� QHZ� JODVV�KRXVH� ���� NP� VRXWKZHVW� IURP�8WVDOL��
/DDVKRRQH� �*HU��Lasone��JODVV�KRXVH�ZDV� ORFDWHG� LQ�WKH� IRUHVWHG�DUHD�RQ�WKH� OHIW�
EDQN� RI� WKH� 3}OWVDPDD� 5LYHU�� QHDU� 5}LND� LQ� WKH� .ROJD�-DDQL� SDULVK�� 7KH� JODVV�
KRXVH�RSHUDWHG�XQWLO�WKH�\HDU�������$PHOXQJ����������������������²���������7KH�VLWH�
RI�/DDVKRRQH�JODVV�KRXVH�LV�ORFDWHG�LQ�WKH�SUHVHQW�.ROJD�-DDQL�PXQLFLSDOLW\��/DOVL�
YLOODJH�DW�1������·����··��(�����·����··��1R�UHPDLQV�RI�EXLOGLQJV�RU�IXUQDFHV�DUH�YLV-
LEOH�RQ�WKH�JURXQG��

$OUHDG\�)��$PHOXQJ�PHQWLRQV�JODVV�REMHFWV�IRXQG�IURP�WKH�VLWH�RI�WKH�/DDVKRRQH�
JODVV�KRXVH��LQ�SDUWLFXODU�D�VPDOO�PHGLFLQH�ERWWOH�DQG�D�RQH�LQFK�ORQJ�KDQG�RI�D�GHFR-
UDWLYH�ÀJXUH��$PHOXQJ·V�DUJXPHQW�DFFRUGLQJ�WR�ZKLFK�JODVVPDNHUV�XVHG�FOD\�PRXOGV�
LV�EDVHG�RQ�WKH�ÀQGV�IURP�WKH�VLWH�RI�WKH�/DDVKRRQH�JODVV�KRXVH��$PHOXQJ������������

0D[� 5RRVPD� FRQGXFWHG� H[FDYDWLRQV� RQ� WKH� VLWH� RI� WKH� /DDVKRRQH� JODVV�KRXVH�
���������²�����8QIRUWXQDWHO\��QR�UHSRUW�RU�RWKHU�GRFXPHQWDWLRQ�KDV�EHHQ�SUHVHUYHG��
7KHUH�LV��KRZHYHU��D�UHSUHVHQWDWLYH�FROOHFWLRQ�RI�WKH�JODVV�ZDVWH�FROOHFWHG�GXULQJ�WKH�
H[FDYDWLRQV�LQ�WKH�(VWRQLDQ�+LVWRU\�0XVHXP�2 

$Q�LQWHUHVWLQJ�ÀQG�IURP�WKH�VLWH�RI�WKH�/DDVKRRQH�JODVV�KRXVH�LV�D�EULFN�SUHVHUYHG�
LQ�D�SULYDWH�FROOHFWLRQ�RI�0HOHVNL�*ODVV�0XVHXP��)LJ������,W�KDV�WKH�LQLWLDOV�:�DQG�/�
�EHORQJLQJ�WR�:��-��/DXZ��DORQJ�ZLWK�D�FURZQ�LPDJH�RQ�LW�DQG�WKH�QXPEHU�������ZKLFK�
LV�WKH�IRXQGLQJ�\HDU�RI�WKH�/DDVKRRQH�JODVV�KRXVH��7KH�EULFN�KDV�PRVW�OLNHO\�ODLQ�LQ�WKH�
ZDOOV�RI�WKH�JODVV�KRXVH��

ArchAeologicAl inVestigAtions on the sites oF the glAssworks

Fig. 2.  Bottom of the firing chamber of the glass-
  melting furnace in the excavation plot at  

 the Utsali glass-house in 2012. View from  
 the east.

Jn 2.  Utsali klaasiahju kolde põhi 2012. a 
  kaevandis. Vaade idast. 
Photo / Foto: Andres Tvauri
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GLASS-HOUSES OF 
PUURMANI MANOR

,Q�WKH�����V�WZR�JODVV�KRXVHV�ZHUH�EXLOW�
RQ� WKH� WHUULWRU\� RI� WKH� 3XXUPDQL�PDQRU�
²�RZQHG�E\�FRXQW�$QGUHDV�*RWWKDUG�YRQ�
0DQWHXIIHO� �����²�������:ULWWHQ� VRXUFHV�
GR�QRW�UHYHDO��ZKLFK�RI�WKH�WZR�LV�HDUOLHU��
$FFRUGLQJ� WR� DUFKLYH� UHFRUGV� RQH� JODVV�
KRXVH�KDV�H[LVWHG�DW�OHDVW�DOUHDG\�LQ������
ZKHQ� D� QHHG� WR� EXLOG� D� QHZ� JODVV�KRXVH�
LV�GLVFXVVHG��,Q�WKH�\HDUV�����²�����RQH�
RI�WKH�JODVV�ZRUNV�RI�WKH�3XXUPDQL�PDQRU�
KDV�EHHQ�UHQWHG�WR�/DXZ��%\�WKH�\HDU������
ERWK�JODVV�KRXVHV�RI�WKH�3XXUPDQL�PDQRU�
KDG�FHDVHG�WR�RSHUDWH��9DUHS������������

,W� LV�QRW�NQRZQ�ZKHWKHU� WKH�JODVV�KRXVHV�KDG�VSHFLÀF�QDPHV��$UFKLYDO� UHFRUGV�
RQO\�UHIHU� WR� WKH�JODVV�KRXVH�RI� WKH�3XXUPDQL�PDQRU� �*HU��Talkhofschen Glashütte��� 
,W�LV�SRVVLEOH�WKDW�WKH�WZR�JODVV�KRXVHV�GLG�QRW�RSHUDWH�FRHYDOO\��

Laasme
$�JODVV�KRXVH� NQRZQ� IURP�DUFKLYDO� UHFRUGV� LV� VLWXDWHG� LQ� WKH� SUHVHQW�3XXUPDQL�
PXQLFLSDOLW\�� LQ�WKH�NLWFKHQ�JDUGHQ�RI�WKH�3HHWUL�IDUPVWHDG��VRXWK�DQG�VRXWKHDVW�
IURP�WKH�EXLOGLQJV��LQ�WKH�/DDVPH�YLOODJH��*ODVV�SURGXFLQJ�ZDVWH�FDQ�EH�IRXQG�RQ�
WKH�JURXQG�WKDW�LV�FHQWHUHG�DW�1������·�����··��(������·�����··��7KH�GLDPHWHU�RI�WKH�
DUHD� FRYHUHG�ZLWK� JODVV�ZDVWH� LV� DSSUR[LPDWHO\� ����P�� $FFRUGLQJ� WR� D� ORFDO� YLO-
ODJHU�WKHUH�XVHG�WR�EH�SLOHV�RI�JODVV�SLHFHV�WKDW�DUH�ÁDWWHQHG�E\�QRZ��,Q������DQG�
����� D� ORW� RI� JODVV� SURGXFLQJ� UHVLGXH�ZDV� JDWKHUHG� IURP� WKH� VLWH� RI� WKH�/DDVPH� 
JODVV�KRXVH�3 

Altnurga
7KH�$OWQXUJD�JODVV�KRXVH�ZDV�VLWXDWHG�LQ�WKH�VRXWKHUQ�SDUW�RI�WKH�SUHVHQW�$OWQXUJD�
YLOODJH������P�HDVW�IURP�WKH�7DOOLQQ²7DUWX�URDG��$W�SUHVHQW��WKHUH�LV�D�OLWWOH�KLOORFN�RQ�
D�ÁDW�ÀHOG�FUHDWHG�E\�6RYLHW�WLPH�PHOLRUDWLRQ��

*ODVV�ZDVWH�DQG�SLHFHV�RI�EULFNV�DQG�URRI�WLOHV�VSUHDG�LQ�DQ�DUHD�RI�DSSUR[LPDWH-
O\����í����P��WKH�FHQWUH� ORFDWLQJ�DW�1������·����··��(������·����··�� ,Q������,�PDGH���
WHVW�SLWV��ZKLFK�HQDEOHG�WR�FRQFOXGH�WKDW�WKH�HQWLUH�VLWH�RI�WKH�JODVV�KRXVH�KDV�EHHQ� 
GHVWUR\HG�E\�SORXJKLQJ��,Q�WKH�GHSWK�RI����FP�IURP�WKH�JURXQG��XQGHU�WKH�SORXJKHG�VRLO�
D�QDWXUDO�PRUDLQH�OD\HU�VWDUWHG��$OO�JODVV�ZDVWH�WKDW�UHDFKHG�WKH�PXVHXP�FROOHFWLRQV4 
KDV�EHHQ�JDWKHUHG�IURP�WKH�JURXQG�LQ�WKH�VSULQJ�RI�������

THE GLASS-HOUSES OF KÄREVERE AND LAEVA MANORS
7KH�QHLJKERXULQJ�PDQRUV�RI�.lUHYHUH�DQG�/DHYD�EHORQJHG�WR�WKH�,JHOVWU|P�QREOH�IDPLO\��
7KH�SUHFLVH�IRXQGLQJ�GDWH�RI�WKH�WKUHH�JODVV�KRXVHV�WKDW�RSHUDWHG�KHUH�LV�QRW�NQRZQ��
,Q�D�OHWWHU�IURP������VHQW�WR�:��-��/DXZ�SUREDEO\�E\�WKH�RZQHU�RI�WKH�.lUHYHUH�PDQRU�
DW�WKH�WLPH��EDURQ�+DUDOG�*XVWDY�,JHOVWU|P������²�������WKH� ODXQFK�RI�WKUHH�JODVV� 

3��7h�������-.0�����
4��-.0�����

Fig. 3.  Brick with an inscription found at the 
  Laashoone glass-work, now in Meleski 
  Glass Museum.
Jn 3.  Laashoone klaasikoja asemelt leitud 
  kirjadega tellis Meleski klaasimuuseumis. 
Drawing / Joonis: Andres Tvauri

Andres tVAUri
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IXUQDFHV� LV�GLVFXVVHG� �9DUHS�������������2QO\� WZR�QDPHV�RFFXU� LQ�ZULWWHQ�VRXUFHV��
7}UQD��*HU��Tirna��DQG�+DDYD��*HU��Awaschen Hütte��

,Q�DURXQG������:��-��/DXZ�UHQWHG�WKH�JODVV�KRXVHV�RI�.lUHYHUH�DQG�/DHYD�PDQ-
RUV�DQG�EURXJKW�JODVVPDNHUV�IURP�/DDVKRRQH�WR�ZRUN�KHUH�DQG�DOVR�KLUHG�PRUH�FUDIWV-
PHQ�IURP�DEURDG��$IWHU�WKH�GHDWK�RI�/DXZ�LQ������9DQD�3}OWVDPDD�PDQRU�DQG�DOO�LWV� 
HQWHUSULVHV�ZHUH�VROG�WR�SD\�WKH�GHSW�WR�WKH�VWDWH��7}UQD�DORQJ�ZLWK�DQRWKHU�JODVV�
KRXVH�VLWXDWHG�LQ�WKH�IRUHVWV�RI�WKH�.lUHYHUH�PDQRU��HLWKHU�+DDYD�RU�+RRQH��ZDV�
UHQWHG�RXW�WR�WKH�JODVVPDNHUV�WKDW�XVHG�WR�ZRUN�WKHUH��/DWHU��GLIIHUHQW�HQWUHSUH-
QHXUV�RI�6DLQW�3HWHUVEXUJ�DQG�5LJD�UHQWHG�WKH�JODVV�KRXVH�DQG�HYHQWXDOO\�LW�ZDV�
PDQDJHG�E\�&DUO�3KLOLSS�$PHOXQJ��$OO�HQWHUSULVHV�ZHUH�FORVHG�GRZQ�LQ�������$PH-
OXQJ�����������

Tõrna
7KH�7}UQD�JODVV�KRXVH�ZDV�HVWDEOLVKHG�LQWR�WKH�IRUHVWHG�DUHD�RI�WKH�/DHYD�PDQRU�LQ�
WKH�KLVWRULF�.XUVL�SDULVK��)LJ������,WV�ORFDWLRQ�LV�PDUNHG�RQ�WKH�/XGZLJ�$XJXVW�0HOOLQ·V�
DWODV���������

7KH�VLWH�RI�WKH�JODVV�KRXVH�LV�ORFDWHG�LQ�WKH�SUHVHQW�/DHYD�PXQLFLSDOLW\��6LQLN�OD�
YLOODJH��RQ�D�ÀHOG�QRUWKHDVW�IURP�WKH�URDG�OHDGLQJ�IURP�WKH�/DHYD�YLOODJH�FHQWUH�WR�WKH�
7DOOLQQ²7DUWX�URDG��*ODVV�SURGXFLQJ�ZDVWH�LV�REVHUYDEOH�RQ�WKH�JURXQG�LQ�DQ�DUHD�ZLWK�
D�GLDPHWHU�RI�DSSUR[LPDWHO\�����P��7KH�FHQWUH�RI�GHQVH�ÀQG�FRQFHQWUDWLRQ�LV�ORFDWHG�DW�
1������·�����··��(������·�����··��7KH�VSRWV�ZLWK�DEXQGDQW�EULFN�IUDJPHQWV�DQG�JUDQLWH�
VWRQHV�SUREDEO\�LQGLFDWH�WKH�VLWHV�RI�JODVV�IXUQDFHV��

7KH�7}UQD�JODVV�KRXVH�ZDV� IRXQGHG� LQ� WKH�����V�DQG� LWV�SURGXFWLRQ�ZDV� UHDU-
UDQJHG�E\�:��-��/DXZ�LQ�������ZKR�VWDUWHG�WR�SURGXFH�KLJK�TXDOLW\�WUDQVSDUHQW�ZLQ-
GRZ�JODVV��VR�FDOOHG�%RKHPLDQ�ZLQGRZ�JODVV��EHLQJ�WKH�ÀUVW�LQ�WKH�ZKROH�WHUULWRU\�RI�
WKH�%DOWLF�JRYHUQRUDWHV�RI�WKH�5XVVLDQ�(PSLUH��6RPH�WLPH�DURXQG������/DXZ�VWDUWHG�
WR�SURGXFH�PLUURU�JODVV��$PHOXQJ���������²����9DUHS����������²�����

1R�H[FDYDWLRQV�KDYH�EHHQ�FRQGXFWHG�LQ�WKH�VLWH�RI�WKH�7}UQD�JODVV�KRXVH��DOO�JODVV�
ZDVWH�WKDW�KDV�UHDFKHG�PXVHXP�FROOHFWLRQV��KDV�EHHQ�JDWKHUHG�IURP�WKH�JURXQG�LQ�WKH�
\HDUV�����²������

Haava
7KH�+DDYD�JODVV�KRXVH�ZDV�VLWXDWHG�LQ�WKH�IRUHVWHG�DUHD�RI�WKH�/DHYD�PDQRU�LQ�WKH�
bNVL�SDULVK��,WV�ORFDWLRQ�LV�PDUNHG�RQ�WKH�/��$��0HOOLQ·V�DWODV���������7KH�VLWH�RI�WKH�
JODVV�KRXVH�OLHV�QRUWK�IURP�WKH�KRXVHV�RI�9DOJHKRRQH�IDUPVWHDG��LQ�WKH�ÁDWWHQHG�IDUP-
LQJ�ODQG��LQ�DQ�DUHD�RI�DSSUR[LPDWHO\�����í�����P��WKH�FHQWUH�RI�GHQVH�ÀQG�FRQFHQWUD-
WLRQ�LV�ORFDWHG�DW�1������·�����··��(������·�����··�

3LHFHV�RI�EXUQW�EULFNV��IUDJPHQWV�RI�PHOWLQJ�SRWV�DQG�JODVV�UHVLGXH�ZHUH�JDWK-
HUHG� IURP�WKH�JURXQG��� ,Q�DGGLWLRQ��D�5XVVLDQ�FRSSHU�NRSHFN� IURP�WKH�\HDU������
ZDV�IRXQG�

Hoone 
7KH�WKLUG�JODVV�KRXVH�RSHUDWLQJ�RQ�WKH�WHUULWRU\�RI�.lUHYHUH�/DHYD�PDQRU�ZDV�VLWX-
DWHG�LQ�WKH�bNVL�SDULVK�QH[W�WR�WKH�SUHVHQW�7DOOLQQ²7DUWX�URDG�QHDU�WKH�IRUPHU�+RRQH�
IDUPVWHDG��7KH�+RRQH�JODVV�KRXVH�LV�����NP�VRXWKZHVW�IURP�WKH�+DDYD�JODVV�KRXVH��

�  -.0������7h������
���7h������
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,QIRUPDWLRQ�DERXW�KRZ�WKH�JODVV�KRXVH�ZDV�FDOOHG�ZKHQ�LW�ZDV�LQ�XVH�FDQQRW�EH�IRXQG�
IURP�ZULWWHQ�VRXUFHV��

7KH�+RRQH�JODVVZRUN� LV�PDUNHG�RQ� WKH�/��$��0HOOLQ·V� DWODV� ��������7KH� VLWH�
RI�WKH�JODVV�KRXVH�LV�ORFDWHG�LQ�WKH�SUHVHQW�/DHYD�PXQLFLSDOLW\��9DOPDRWVD�YLOODJH�
RQ�WKH�QRUWKHUQ�VLGH�RI�WKH�7DOOLQQ²7DUWX�URDG�RQ�D�VPDOO�KLOORFN�RQ�ÁDW�IDUPLQJ�
ODQG��7KH�FHQWUH�RI�WKH�DUHD�FRYHUHG�ZLWK�JODVV�ZDVWH�LV�ORFDWHG�DSSUR[LPDWHO\�DW�
1������·����··��(������·����··��6HYHUDO�IUDJPHQWV�RI���WK�²���WK�FHQWXU\�JODVV�DQG�
FHUDPLFV�FDQ�DOVR�EH�IRXQG�IURP�WKH�JURXQG��7KHVH�FRPH�IURP�WKH�VLWH�RI�WKH�+RRQH�
IDUPVWHDG��7KH�EXLOGLQJV� RI� WKH�+RRQH� IDUPVWHDG�KDYH�EHHQ�GHVWUR\HG�E\�6RYLHW�
WLPH�PHOLRUDWLRQ��

$OO�ÀQGV�WKDW�KDYH�UHDFKHG�WKH�PXVHXP��KDYH�EHHQ�JDWKHUHG�IURP�WKH�JURXQG��
,Q�DGGLWLRQ�WR�JODVV�SURGXFLQJ�ZDVWH�D�IUDJPHQW�RI�SRUFHODLQ�ZLWK�D�FREDOW�GHFRUDWLRQ�
�)LJ�����ZDV�GLVFRYHUHG��7KH�IUDJPHQW�VHHPV�WR�EHORQJ�WR�D�FXS�PDGH�LQ�WKH�SRUFHODLQ�
PDQXIDFWXUH� WKDW�RSHUDWHG� LQ� WKH�9DQD�3}OWVDPDD�PDQRU�����²����� �see�.HHYDOOLN�
������������

PRODUCTION WASTE FROM THE SITES OF THE GLASS-HOUSES
)URP�WKH�VLWHV�RI�WKH�JODVV�KRXVHV�ÀYH�PDLQ�W\SHV�RI�ZDVWH�ZHUH�IRXQG�����IUDJPHQWV�
RI� SURGXFWV�ZKLFK�KDG� EURNHQ� GXULQJ� DQQHDOLQJ� RU� ODWHU�� ��� JODVV� GULSSHG� GXULQJ�
EORZLQJ�RU�WKH�PRLOV�IURP�EORZSLSH�RU�SRQWLO�URG�����IUDJPHQWV�RI�PHOWLQJ�SRWV�PDGH�
RI� ÀUH� FOD\�� ��� IUDJPHQWV� RI� VDQGVWRQH� SDUWV� RI� IXUQDFHV�� ��� LPSXULWLHV� WKDW� KDYH�
FOXVWHUHG� LQ� WKH�ERWWRP�RI�PHOWLQJ�SRWV� RU� JDWKHUHG�ÁRDWLQJ� RQ� WRS� RI� WKH�PHOWHG�
JODVV�RU�RWKHU�GURVV�OLNH�ZDVWH��2QO\�WKH�IUDJPHQWV�RI�JODVV�SURGXFWV�DUH�GHVFULEHG� 
EHORZ�

Flat glass
$FFRUGLQJ� WR� ZULWWHQ� VRXUFHV�� WKH� PDLQ�
SURGXFWLRQ�RI� WKH���WK� FHQWXU\�(VWRQLDQ�
JODVV�KRXVHV�ZDV�VLPSOH�ÁDW�JODVV��ZKLFK�
ZDV� XVHG� LQ� KRXVH� DQG� FRDFK� ZLQGRZV�
DQG� ODQWHUQV� �$0� '� ���������� 5RRVPD�
�����������7KH�PDMRULW\�RI�WKH�ZDVWH�IRXQG�
IURP�WKH�VLWHV�RI�WKH�JODVV�ZRUNV�GHULYHV�
IURP� WKH� SURFHVV� RI� EORZLQJ�� DQQHDOLQJ�
DQG�FXWWLQJ�RI�ÁDW�JODVV��7KH�IUDJPHQWV�RI�
ÁDW�JODVV�IRXQG�DUH�LQ�DYHUDJH���PP�WKLQ��
7KH\�DUH�PRVWO\�JUHHQLVK�RU�VOLJKWO\�EOXH��
PDGH�RI�VR�FDOOHG� IRUHVW�JODVV�FRQWDLQLQJ�
OLWWOH�EXEEOHV��

$FFRUGLQJ� WR� ZULWWHQ� UHFRUGV� :�� -��
/DXZ�VWDUWHG�WR�PDNH�PLUURUV�LQ�WKH�\HDU�
������5RRVPD������������7UDQVSDUHQW�ÁDW�
JODVV� RI� KLJKHU� TXDOLW\� ZDV� SURGXFHG� LQ�
WKH�7}UQD�JODVV�KRXVH�ZKLFK�LV�FRQÀUPHG�

Fig. 4.  Sherd of a porcelain cup, possibly a product 
  of Põltsamaa porcelain manufacture, 
  found at the Hoone glass-work.
Jn 4.  Oletatav Põltsamaa portselanimanufak tuuris  

 valmistatud tassi kild Hoone klaasikoja asemelt. 
(TÜ 1987: 1.)
Photo / Foto: Andres Tvauri
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DOVR�E\�WKH�DUFKDHRORJLFDO�ÀQGV��$PRQJ�WKH�JODVV�ZDVWH�RI�7}UQD�WKHUH�ZHUH�IUDJPHQWV�
RI�KLJK�TXDOLW\�WUDQVSDUHQW�ÁDW�JODVV�DV�ZHOO�DV�GURSV�DQG�FKXQNV�ZLWK�VLPLODU�FKHPL-
FDO�FRPSRVLWLRQ��

,Q�DGGLWLRQ�WR�WKH�DERYH�PHQWLRQHG�W\SHV�RI�ÁDW�JODVV�IUDJPHQWV�RI�SLQN�RU�SXU-
SOH��²��PP�WKLFN�WUDQVSDUHQW�JODVV�ZHUH�IRXQG�IURP�WKH�8WVDOL��$OWQXUJD��7}UQD�DQG�
+RRQH�JODVV�KRXVHV��7KHVH�FDQ�EH�IUDJPHQWV�RI�ÁDW�JODVV�XVHG�IRU�FRDFK�ZLQGRZV��

Bottles
$FFRUGLQJ�WR�WKH�QXPEHU�RI�IUDJPHQWV��IUHH�EORZQ�JOREXODU�IRUP�XWLOLW\�ERWWOHV�ZHUH�WKH�
PRVW�IUHTXHQW�W\SH�RI�YHVVHOV�SURGXFHG��,Q�WKH���WK�FHQWXU\�PDLQO\�DOFRKROLF�EHYHUDJHV�
ZHUH�VWRUHG�LQ�VXFK�ERWWOHV��&KDUDFWHULVWLF�WR�WKH�ERWWOHV�RI�WKH���WK�FHQWXU\�LV�WKDW�WKH�
ERWWOH�PRXWKV�ZHUH�UHLQIRUFHG�ZLWK�DQ�DSSOLHG�VLPSOH�JODVV�FROODU�EHORZ�WKH�ULP�DQG�WKH�
ERWWRPV�ZHUH� SXVKHG�XS�� 6XFK� ERWWOH�PRXWKV�KDYH� EHHQ� REWDLQHG� IURP� WKH� VLWHV� RI�
WKH�8WVDOL��/DDVKRRQH��7}UQD��$OWQXUJD��DQG�+RRQH�JODVV�KRXVHV��)URP�WKH�VLWH�RI�WKH�
/DDVKRRQH�JODVV�ZRUN�VRPH�IUDJPHQWV�RI�ODUJHU�ERWWOHV�RI�D�JOREXODU�W\SH�KDYH�UHDFKHG�
WKH�PXVHXP��

'DWD�DERXW�WKH�VL]HV�RI�WKH�ERWWOHV�FDQ�EH�REWDLQHG�IURP�WKH�ERWWOH�VHDOV�²�JODVV�
GURSV� ZLWK� VWDPSHG� V\PEROV� DQG� QXPEHUV� SODFHG� RQWR� WKH� QDUURZLQJ� ERWWOH� QHFN��
7KH�UHTXLUHPHQW�WR�HTXLS�ERWWOHV�ZLWK�D�VHDO�ZDV�LPSRVHG�E\�WKH�GHFUHH�RI�WKH�6HQ-
DWH�RI�WKH�5XVVLDQ�(PSLUH�IURP�WKH���WK����WK��RI�6HSWHPEHU�������3ROQRH�VREUDQLH��� 
7KH�VHDO�ZDV�VXSSRVHG�WR�JUDQW�WKDW�WKH�SURGXFW�PHHWV�FHUWDLQ�VWDQGDUGV��,W�DSSHDUV�VWLOO�
WKDW�XQWLO�WKH�HQG�RI�WKH���WK�FHQWXU\�(VWRQLDQ�JODVV�KRXVHV�ZHUH�QRW�DEOH�WR�PHHW�WKH� 
UHTXLUHPHQWV�DQG�RQO\�IHZ�ERWWOHV�ZLWK�VHDOV�ZHUH�SURGXFHG��

8QWLO�QRZ�� LQ�&HQWUDO�(VWRQLDQ�JODVV�KRXVHV�ERWWOH� VHDOV�KDYH�EHHQ� IRXQG�RQO\�
IURP� WKH� /DDVKRRQH� JODVV�KRXVH� GXULQJ� 0�� 5RRVPD·V� H[FDYDWLRQV� �5RRVPD� ������ 
��²�����'XULQJ� FXUUHQW� LQYHVWLJDWLRQV�D�ERWWOH� VHDO�ZLWK�DQ� LQVFULSWLRQ� �)LJ�� ���ZDV�
IRXQG�IURP�WKH�VLWH�RI�WKH�7}UQD�JODVV�KRXVH�

,Q�DGGLWLRQ� WR�JOREXODU�XWLOLW\�ERWWOHV� IUDJPHQWV�RI� UHFWDQJXODU�ERWWOHV�KDYH�EHHQ�
IRXQG�IURP�WKH�VLWHV�RI�WKH�/DDVKRRQH��8WVDOL��DQG�7}UQD�JODVV�KRXVHV��)UDJPHQWV�RI�RF-
WDJRQDO�ERWWOHV�KDYH�EHHQ�FROOHFWHG�IURP�WKH�VLWHV�RI�WKH�/DDVKRRQH�DQG�8WVDOL�JODVV�ZRUN��

Medicine bottles
)UDJPHQWV�RI�HYHUWHG�ULPV�DQG�ERWWRPV�JLYH�HYLGHQFH�RI�PDNLQJ�VPDOO�PHGLFLQH�ERW-
WOHV��0RVW�FRPPRQ�DUH�VPDOO�QDUURZ�F\OLQGULFDO�SKLDOV�ZLWK�D�PRXWK�QDUURZHU�WKDQ�
WKH�GLDPHWHU�RI�WKH�ERWWOH��4XLWH�IUHTXHQW�
DUH�DOVR�SKLDOV�ZLWK�D�ULP�ZLWK�WKH�VDPH�
ZLGWK� DV� WKH� ERWWOH� LWVHOI�� )UDJPHQWV� RI�
ERWK�W\SHV�KDYH�EHHQ�IRXQG�IURP�WKH�VLWH�
RI�/DDVKRRQH�JODVV�KRXVH��7KLUG��OHVV�IUH-
TXHQW�W\SH�RI�PHGLFLQH�ERWWOHV�DUH�VPDOO��
URXQG��ZLWK�ORQJ�QHFN�DQG�D�GLVN�SODFHG�
XQGHU� WKH� ERWWRP�� IRUPLQJ� D� EDVH�� 'LV-
WLQFWLYH� ERWWRP� IUDJPHQWV� RI� WKRVH� SKL-
DOV�KDYH�EHHQ�IRXQG�IURP�WKH�VLWHV�RI�WKH�
/DDVKRRQH�DQG�/DDVPH�JODVV�ZRUNV��

ArchAeologicAl inVestigAtions on the sites oF the glAssworks

Fig. 5.  Bottle seal found at the Tõrna glass-work.
Jn 5.  Pudelimärk Tõrna klaasikoja asemelt.
(JKM 757: 5.)
Drawing / Joonis: Andres Tvauri
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Decanters
'HFDQWHU�ERWWOHV�ZLWK�D�KDQGOH��FKDUDFWHULVWLF�WR�WKH���WK�FHQWXU\�KDYH�EHHQ�SURGXFHG�
DW�OHDVW�LQ�WKH�8WVDOL�JODVV�KRXVH��'XULQJ�WKH�H[FDYDWLRQV�D�IUDJPHQW�RI�D�KDQGOH�RI� 
EOXLVK�JUHHQ�JODVV�ZDV�IRXQG��7YDXUL�������ÀJ��������

Drinking glasses
1XPHURXV�IUDJPHQWV�IRXQG�IURP�DOO�WKH�VLWHV�RI�WKH�JODVV�KRXVHV�PD\�EHORQJ�WR�GULQN-
LQJ�JODVVHV��8QIRUWXQDWHO\��QRQH�RI�WKH�IUDJPHQWV�DOORZV�HOLPLQDWLQJ�WKH�SRVVLELOLW\�RI�
EHLQJ�MXVW�D�FXUYHG�HGJH�RI�D�ÁDW�JODVV��'ULQNLQJ�JODVVHV�ZHUH�VWDQGDUG�SURGXFWV�RI�WKH�
SUHWHULW�JODVV�PDQXIDFWXUHV�

)URP�WKH�VLWHV�RI�WKH�8WVDOL�DQG�/DDVPH�JODVV�KRXVHV�IUDJPHQWV�RI�GULQNLQJ�JODVV-
HV�ZLGHVSUHDG�LQ�WKH���WK�FHQWXU\��PDGH�RI�WUDQVSDUHQW�VRGD�JODVV�KDYH�EHHQ�IRXQG��
6LPLODU� IUDJPHQWV� RI� GULQNLQJ� JODVVHV� KDYH� EHHQ� IRXQG� IURP� WKH� VLWH� RI� WKH�5HNND�
JODVV�KRXVH�8�$V�WKH�YHVVHO�IUDJPHQWV�KDYH�DEUDVLRQV�RQ�WKHP��LW�LV�SUREDEOH�WKDW�WKH�
YHVVHOV�ZHUH�XVHG�E\�JODVVPDNHUV�WKHPVHOYHV��

Milk bowls
0LON�ERZOV�ZHUH�JODVV�ERZOV�ZLWK�D�GLVWLQFWLYH�ULP�IROGHG�EDFN�RXWZDUGV�RI�WKH�ERZO��
/DUJHU�YHVVHOV�KDG�D�WXEXODU�ULP��7YDXUL�������ÀJ���������(GJH�IUDJPHQWV�RI�WKH�PLON�
ERZOV� KDYH� EHHQ� IRXQG� IURP� WKH� VLWHV� RI� WKH�8WVDOL�� /DDVKRRQH�� /DDVPH��$OWQXUJD��
+DDYD��DQG�+RRQH�JODVV�KRXVHV��

6XFK�ERZOV�ZHUH�XVHG�WR�PDNH�VRXU�PLON�RU�MXVW�OHW�WKH�PLON�UHVW�LQ�RUGHU�WR�VHSD-
UDWH�PLON�DQG�FUHDP��(VWRQLDQ�JODVV�LQGXVWU\�SURGXFHG�VXFK�PLON�ERZOV�XQFKDQJLQJ�
LQ�WKHLU�IRUP�XQWLO�WKH�EHJLQQLQJ�RI�WKH���WK�FHQWXU\��LQGLFDWHG�E\�QXPHURXV�H[DPSOHV�
VWRUHG�LQ�PXVHXP�FROOHFWLRQV�

Jars
)UDJPHQWV�RI�HYHUWHG�ULPV��7YDXUL�������ÀJ��������FKDUDFWHULVWLF�WR�MDUV�KDYH�EHHQ�IRXQG�
IURP�WKH�VLWH�RI�WKH�8WVDOL�DQG�/DDVKRRQH�JODVV�KRXVHV��-DUV�WR�VWRUH�IRRG�ZHUH�SUR-
GXFHG�DOUHDG\�LQ�WKH�(VWRQLDQ�ROGHVW��+�WL�JODVV�KRXVH��5RRVPD�������ÀJ��������6LPLODU�
MDUV�KDYH�EHHQ�SURGXFHG�LQ�VHYHUDO�(VWRQLDQ�JODVVZRUNV�VWLOO�LQ�WKH���WK�FHQWXU\��see 
5XXVVDDU����������

Lab equipment 
)URP�WKH�/DDVKRRQH��8WVDOL��7YDXUL�������ÀJ������²����7}UQD��DQG�+DDYD�JODVV�KRXVHV��
VPDOO�JODVV�SLSHV�ZLWK�D�GLDPHWHU�RI����²����FP�KDYH�EHHQ�GLVFRYHUHG��6LPLODU���WK�
FHQWXU\�SLSHV�KDYH�EHHQ�IRXQG�IURP�WKH�/HKWVH�JODVV�KRXVH��$0�������/�,9�������0RVW�
OLNHO\�WKH\�GHULYH�IURP�DQ�DOHPELF�FDS��VHH�5RRVPD�������ÀJ������������RU�DOHPELF��ERWK�
XVHG�IRU�GLVWLOODWLRQ��

CONCLUSIONS
'XULQJ�WKH�ÀHOGZRUN�LQ�����²������WKH�H[DFW�ORFDWLRQV�RI�WKH���WK�FHQWXU\�JODVV�ZRUNV�
RI�8WVDOL��/DDVPH��$OWQXUJD��7}UQD��+RRQH��DQG�+DDYD�ZHUH�GRFXPHQWHG�IRU�WKH�ÀUVW�
WLPH��7KH�VLWH�RI�WKH�/DDVKRRQH�JODVV�KRXVH�KDV�EHHQ�UHVHDUFKHG�EHIRUH��$PRQJ�JODVV�

8  $0��������/,9���²���
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SURGXFLQJ�ZDVWH�FROOHFWHG�IURP�DOO�WKH�VLWHV�PHQWLRQHG�DERYH�WKHUH�ZHUH�VHYHUDO�IUDJ-
PHQWV�RI�GLIIHUHQW�SURGXFWV��ZKLFK�DOORZV�XV�WR�GUDZ�FRQFOXVLRQV�DERXW�WKH�SURGXFWLRQ�
RI�WKH�IDFLOLWLHV��

$FFRUGLQJ�WR�DUFKDHRORJLFDO�ÀQGV�WKH�PDLQ�SURGXFWLRQ�DUWLFOH�LQ�DOO�WKH�UHVHDUFKHG�
&HQWUDO�(VWRQLDQ�JODVVZRUNV�LQ�WKH�����V�²�����V�ZDV�ÁDW�JODVV��,Q�DGGLWLRQ��IUDJPHQWV�
RI�GLIIHUHQW�ERWWOHV�� ODE�HTXLSPHQW�DQG�D�GHFDQWHU�ZHUH�IRXQG��7KH�SURGXFWLRQ�RI�DOO�
WKH�UHVHDUFKHG�JODVVZRUNV�KDV�EHHQ�YHU\�VLPLODU��PDGH�RI�VR�FDOOHG�IRUHVW�JODVV�RI�ORZ�
TXDOLW\��LPSRVVLEOH�WR�GLVWLQJXLVK�LQ�DQ\�ZD\��3URGXFWLRQ�ZDVWH�RI�WUDQVSDUHQW��KLJKHU�
TXDOLW\�ZLQGRZ�DQG�PLUURU�JODVV�ZDV�IRXQG�RQO\�IURP�WKH�VLWH�RI�WKH�7}UQD�JODVV�KRXVH��

$UFKDHRORJLFDO� GDWD� DQG� ÀQGV� JDWKHUHG� DIÀUP� DQG� FRPSOHPHQW� VFDUFH�ZULW-
WHQ�UHVRXUFHV�LQ�WHUPV�RI�WKH�SURGXFWLRQ�RI�WKH���WK�FHQWXU\�JODVVZRUNV��:ULWWHQ�
VRXUFHV�SURYLGH� LQIRUPDWLRQ�DERXW� WKH�DVVRUWPHQW�RI� WKH�SURGXFWLRQ�� LQIRUPDWLRQ�
DERXW�WKH�DSSHDUDQFH�DQG�TXDOLW\�RI�WKRVH�SURGXFWV�FDQ�RQO\�EH�REWDLQHG�ZLWK�WKH�
KHOS�RI�DUFKDHRORJ\��
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2EHUSDKOHQV�XQG�VHLQHU�LQGXVWULHOOHQ�%O�WKH]HLW��
%HLWUlJH�]XU�lOWHUHQ�*HVFKLFKWH�GHU�&RPWXUHL�XQG�
/DQGVFKDIW��VRZLH�GHV�%XUJÁHFNHQV�2EHUSDKOHQV�
XQG�*HGHQNEOlWWHU�]XU�KXQGHUWMlKULJHQ�(ULQQHUXQJ�
DQ�GLH�LQGXVWULHOOH�%O�WKH]HLW�2EHUSDKOHQV�YRQ������
ELV�������(LQ�KLVWRULVFKHU�9RUWUDJ�JHKDOWHQ�DP����
'H]HPEHU������YRQ�)��$PHOXQJ��'RUSDW�
Amelung, Fr. 1999.�2EHUSDKOHQL�DMDORRVW�MD�
W||VWXVOLNXVW�}LWVHDMDVW��.LUMXWLVHG�2EHUSDKOHQL�
NRPWXXU��MD�SLLUNRQQD�QLQJ�ORVVL�PEUXVH�YDQHPDVW�
DMDORRVW��6DMD�DDVWDWDJXVHG�PHHQXWXVORRG�
2EHUSDKOHQL�W||VWXVOLNXVW�}LWVHDMDVW�����²������
$MDORROLQH�HWWHNDQQH��PLOOH�SLGDV����GHWVHPEULO������
)��$PHOXQJ��3}OWVDPDD�0XXVHXP��3}OWVDPDD�
Karma, O. 1963.�7||VWXVOLNXOW�UHYROXWVLRRQLOW�
VRWVLDOLVWOLNXOH�UHYROXWVLRRQLOH�(HVWLV��W||VWXVH�
DUHQHPLQH�������DDVWDQL��7DOOLQQ�
Keevallik, J. 1972.�3RUWVHODQLOHLG�3}OWVDPDDO��²�
.XQVW�����7DOOLQQ����²���
Keevallik, J. 1975.�.DHYDPLVHG�3}OWVDPDDO��²�(HVWL�
169�5LLNOLN�.XQVWLPXXVHXP��$UWLNOLWH�NRJXPLN��
7DOOLQQ����²���
Mellin, L. A. 1798.�$WODV�YRQ�/LHÁDQG�RGHU�YRQ�
GHQ�EH\GHQ�*RXYHUQHPHQWHQ�X��+HU]RJWK�PHUQ�
/LHI��XQG�(KVWODQG�XQG�GHU�3URYLQ]�2HVHO��HQWZRUIHQ�
nach geometrischen Vermessungen, den neuesten 
DVWURQRPLVFKHQ�%HREDFKWXQJHQ�XQG�QDFK�

VRUJIDHOWLJHU�8QWHUVXFKXQJ�XQG�.HQQWQLV�
GHU�*HJHQGHQ�YRQ�/XGZLJ�$XJXVW�*UDI�0HOOLQ��
JH]HLFKQHW�YRQ�-��:��.UDXVH��5LJD�XQG�/HLS]LJ�
Roosma, M. 1966.�+�WL�NODDVLNRGD�+LLXPDDO��
-RRQL�NODDVLPDQXIDNWXXUL�WHJHYXVHVW�;9,,�VDMDQGLO��
7DOOLQQ�
Roosma, M. 1969.�7KH�JODVV�LQGXVWU\�RI�(VWRQLD�
LQ�WKH���WK�DQG���WK�FHQWXU\��²�-RXUQDO�RI�*ODVV�
6WXGLHV��9ROXPH�;,����²���
Ruussaar, A. 2006.�9}VDNODDVLVW�NULVWDOOLQL��(HVWL�
NODDVLW||VWXVHG�MD��GLVDLQ������²������DDVWDWHO��
7DOOLQQ�
Rücker, C. G. 1839.�6SHFLDOFKDUWH�YRQ�/LYODQG�
LQ���%OlWWHUQ��%HDUEHLWHW�XQG�KHUDXVJHJHEHQ�DXI�
9HUDQVWDOWXQJ�GHU�/LYOlQGLVFKHQ�*HPHLQQ�W]LJHQ�
XQG�gNRQRPLVFKHQ�6RFLHWlW���QDFK�6WUXYHV�
astronomisch-trigonometrischen Vermessung und 
GHQ�YROOVWlQGLQJHQ�6SHFLDOPHVVXQJHQ�JH]HLFKQHW�
YRQ�&��*��5�FNHU��JHVWRFKHQ�LP�7RSRJUDSKLVFKHQ�
'HSRW�GHV�.DLVHUOLFKHQ�*HQHUDOVWDEHV��'RUSDW�
Tvauri, A. 2012.�$UFKDHRORJLFDO�LQYHVWLJDWLRQV�RI�
WKH���WK�FHQWXU\�JODVVZRUNV�DW�8WVDOL��²�$9(��������
���²����
Untera, A. 2007. Põltsamaa hiilgeajad, major 
YRQ�/DXZ�MD�WHPD�}XHNXQVWQLN�*RWWOLHE�:HOWp��²�
3}OWVDPDD�ORVVL�VHHV�MD��PEHU��3}OWVDPDD�0XXVHXPL�
WRLPHWLVHG��3}OWVDPDD�����²����
Varep, E. 1962.�.ODDVLW||VWXVHVW�(HVWLV��²�(HVWL�
/RRGXV��������²�����������²����
Polnoe sobranie = ɉɨɥɧɨɟ�ɫɨɛɪɚɧɢɟ�ɡɚɤɨɧɨɜ�
ɊɨɫFɢɣɫɤɨɣ�ɢɦɩɟɪɢɢ��ɫ������ɝɨɞɚ��Ɍɨɦ�;,;������²
������ɋɚɧɤɬ�ɉɟɬɟɪɛɭɪɝ���������
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���� VDMDQGLO� ROL� SHDPLVHNV� NODDVLWRRWPLVH� SLLUNRQQDNV� (HVWL� DODO� DMDORROLVH� 9LOMDQGLPDD� S}KMD�� MD� 3}KMD�
7DUWXPDD�OllQHRVD��NXV�.ROJD�-DDQL��3}OWVDPDD��.XUVL�MD�bNVL�NLKHONRQQDV��9DQD�3}OWVDPDD��3XXUPDQL�� 
.lUHYHUH�MD�/DHYD�P}LVDGH�PDDGHO��WHJXWVHV������²������DDVWDWHO�VHLWVH�NODDVLNRGD��6HQL�RQ�(HVWL�W||VWXVH�
YDUDQH� DMDOXJX� DUKHRORRJLGH� KXYLRUELLGLVW� WlLHVWL� YlOMD� MllQXG�� (QDPLNX� NODDVLNRGDGH� WlSQH� DVXNRKW� MD�
QHQGH�VHLVXNRUG�HL�ROQXG�HQQH�NlHVROHYDWH�YlOLW||GH�DOJXVW�WHDGD�

�9DQD�3}OWVDPDD�P}LVD�PDDO�W||WDVLG�8WVDOL�MD�/DDVKRRQH�NODDVLNRMDG��8WVDOL�NODDVLNRGD�SDLNQHE�.XUVL�
NLKHONRQQD�O}XQDRVDV�NHVHW�VRLG�MD�UDEDVLG��MQ�����.ODDVLNRMD�DVH�RQ�NHUJHVWL�WXYDVWDWDY�PDDSLQQDO��XPEHV�
�����P2�VXXUXVHO�DODO��OHLGXYDWH�NODDVLWRRWPLVMllNLGH�S}KMDO��DKMXGH�Y}L�NODDVLNRMD�PXXGH�UDMDWLVWH�MllQX-
VHLG�PDDSLQQDO�WlQDSlHYDNV�QlKD�SROH��$UKHRORRJLOLVHG�XXULQJXG�8WVDOLV�DOJDVLG�������D��PLO�DOD�SODDQLV-
WDWL��WHKWL�NLQGODNV�NXOWXXUNLKL�LVHORRP�MD�WXYDVWDWL��KH�NODDVLDKMX�DVXNRKW��������D�ODLHQGDWL�ROHPDVROHYDW�
NDHYDQGLW� ��P� SLNNXVHO� DODO� ����P� ODLXVHOW� O}XQD� SRROH�� HW� VHOJLWDGD� YlOMD� NODDVLDKMX� NROGH�P}}WPHG� MD�
NRQVWUXNWVLRRQ��MQ�����6HOJXV��HW�NROOH�RQ�ROQXG�YlKHPDOW�����P�SLNNXQH�MD�VlLOLQXG�NXQL�NROPH�WHOOLVHUHD�
N}UJXVHOW��.ROGH�VHHVW� MD��PEUXVHVW� OHLWL�DUYXNDOW�VXODWXVSRWWLGH�NDWNHLG� MD�NODDVLMllNH�QLQJ�9HQH�YDVN-
GHQJD�DDVWDVW�������.RNNX�RQ�8WVDOL�NODDVLNRMD�NDHYDPLVWHO�NRJXWXG�ãXUÀGHVW�MD�NDHYDQGLVW�XPEHV����P2 
VXXUXVHOW�DODOW����NJ�NODDVLWRRWPLVMllNH��PLOOHVW�VlLOLWDWDNVH�QlLGLVHLG�

������D�DVXWDWL�.ROJD�-DDQL�NLKHONRQGD�5}LND� OlKHGDOH�NODDVLNRGD��PLV�VDL�/DDVKRRQH�QLPH� MD� W||WDV�
������DDVWDQL��+RRQHWH�HJD�DKMXGH�MllQXVHG�PDDSLQQDO�MlOJLWDYDG�SROH��/DDVKRRQH�NODDVLNRMD�DVHPHO�WHJL�
������DDVWDWHO�NDHYDPLVL�0��5RRVPD��+XYLWDY� OHLG�RQ�0HOHVNL�NODDVLPXXVHXPLV�VlLOLWDWDY� WHOOLV� �MQ����� 
PLOOHO�RQ�NODDVLNRMD�DVXWDPLVH�DDVWD�������:��-��/DXZL�LQLWVLDDOLG�:�/�MD�NURRQL�NXMXWLV��7}HQlROLVHOW�RQ�VHH�
WHOOLV�SDLNQHQXG�NODDVLNRMD�KRRQHO�

.XUVL�NLKHONRQQDV�DVXYD�3XXUPDQL�P}LVD�DODOH�UDMDWL�������DDVWDWHO�NDNV�NODDVLNRGD��QHLVW��NV�SDLNQHE�
/DDVPH�N�ODV��.ODDVLWRRWPLVMllNH�OHLGXE�PDDSLQQDO�X�����P�OlELP}}GXJD�DODO��.RKDOLNX�HODQLNX�DQGPHWHO�
ROHYDW� NODDVLW�NNH� VLLQ� YDUHPDOW� ROQXG� ODXVD� KXQQLNXWHV�� /DDVPH� NODDVLNRMD� DVHPHOW� }QQHVWXV� ������ MD�
������D�NRUMDWD�KXOJDOLVHOW�NODDVLYDOPLVWDPLVHJD�VHRWXG�MllNH��

$OWQXUJD�NODDVLNRGD�SDLNQHV�$OWQXUJD�N�OD�DODO��SUDHJXVHVW�7DOOLQQD²7DUWX�PDDQWHHVW�����P�LGD�SRRO�
PDGDODO�N�QNDO��.ODDVLNRMD�DVHPHO�RQ�SUDHJX�S}OG��0DDSLQQDO�RQ�NODDVLWRRWPLVMllNH�QLQJ�WHOOLVWH�MD�NDWXVH-
NLYLGH�W�NNH�X����í����P�VXXUXVHO�DODO��NRJX�NODDVLNRMD�DVH�RQ�NXQL�X����FP�V�JDYXVHO�SDLNQHYD�ORRGXVOLNX�
VDYLND�PRUHHQLQL�OlEL�N�QWXG��

.lUHYHUH�MD�/DHYD�P}LVDGH�DODO�WHJXWVHQXG�NROPH�NODDVLNRMD�DVXWDPLVH�DHJ�SROH�WlSVHOW�WHDGD��1LPHOLVHOW�
RQ�NLUMDOLNHV�DOOLNDWHV�PDLQLWXG�YDLG�7}UQD�MD�+DDYD�NODDVLNRGD��

7}UQD� NODDVLNRGD� ROL� UDMDWXG�.XUVL� NLKHONRQQD� DODOH� /DHYD�P}LVD�PHWVD� �MQ� ���� 7lQDSlHYDO� SDLNQHE�
NODDVL�NRMD� DVH� 6LQLN�OD� N�ODV�� .ODDVLWRRWPLVHJD� VHRWXG� MllNH� MD� OHLGH� Y}LE�PDDSLQQDO� MlOJLGD� OLJLNDXGX� 
����P�OlELP}}GXJD�DODO��.RKDWL�RQ�S}OOXV�QlKD�WHOOLVWH�MD�PDDNLYLGH�URKNHLG�NRKWL��PLV�DUYDWDYDVWL�RQ�NX-
QDJLVWH�NODDVLDKMXGH�DVHPHG��

+DDYD�NODDVLNRGD�SDLNQHV�bNVL�NLKHONRQQD�DODO�/DHYD�P}LVD�PHWVDV��7lQDSlHYDO�MllE�VHH�/DHYD�N�OD�
9DOJHKRRQH�WDOX�KRRQHWHVW�YDKHWXOW�S}KMD�SRROH�S}OOXOH��X�����í�����P�VXXUXVHOH�DODOH��0DDSLQQDO�RQ�QlKD�
S}OHQXG�WHOOLVWH�W�NNH��VXODWXVSRWWLGH�NDWNHLG� MD�NODDVL� MllNH��/LVDNV�}QQHVWXV�VLLW�NRUMDWD�YDVHVW�9HQH� 
NDKHNRSLNDOLQH�YDVNP�QW�DDVWDVW������

.ROPDV�.lUHYHUH�/DHYD�P}LVD�PDDO�WHJXWVHQXG�NODDVLNRGD�SDLNQHV�bNVL�NLKHONRQQDV�NXQDJLVH�+RRQH�
WDOX�MXXUHV��7lQDSlHYDO�DVXE�NODDVLNRMD�DVH�/DHYD�YDOODV��9DOPDRWVD�N�OD�DODO�7DOOLQQD²7DUWX�PDDQWHHVW�
YDKHWXOW�S}KMD�SRRO�PDGDODO�N�QNDO��.ODDVLNRMD�DVHPHO� RQ�SUDHJX�S}OG��NXV�PDDSLQQDO� RQ�QlKD� URKNHOW�
NODDVLWRRWPLVMllNH��.ODDVLNRMD�DHJVHNV�Y}LE�SLGDGD�ND�VLQLVH�NRREDOWPDDOLQJXJD�SRUWVHODQQ}X�NLOGX��MQ�����
.DWNH�YlOLPXVH�S}KMDO�Y}LE�DUYDWD��HW�VHH�SlULQHE�WDVVLVW��PLV�RQ�YDOPLVWDWXG�9DQD�3}OWVDPDD�P}LVDV�WHJXW-
VHQXG�SRUWVHODQLPDQXIDNWXXULV�

6XXUHP� NODDVLNRGDGH� DVHPHOW� OHLWXG� NODDVLMllWPHWHVW� RQ� WHNNLQXG� DNHQGH� NODDVLPLVHNV� NDVXWDWXG� 
WDKYHONODDVL�SXKXPLVH��ODKWLO}LNDPLVH�MD�MDKXWDPLVH�NlLJXV��/LKWVD�WDKYHONDDVL�NLOGH�RQ�OHLWXG�N}LNLGH�VLLQ-
NlVLWOHWDYDWH�NODDVLNRGDGH�DVHPHWHOW��/HLWXG�WDKYHONODDVL�NLOGXGH�SDNVXV�RQ�NHVNPLVHOW���PP��WHJHPLVW�RQ�
URKHND�Y}L�NHUJHOW�VLQDND�QQ�Y}VDNODDVLJD��PLV�VLVDOGDE�YlLNVHLG�PXOOLNHVL�

.}UJHPD�NYDOLWHHGLJD�YlUYLWX�OlELSDLVWHY�SHHJOLNODDV�WRRGHWL�7}UQD�NODDVLNRMDV��PLV�QlKWXE�ND�DUKHR-
ORRJLOLVWHVW� OHLGXGHVW��7}UQD�NODDVLMllWPHWH�KXOJDV�RQ�QLL�NYDOLWHHWVH�YlUYLWX�OlELSDLVWYD� OHKWNODDVL�NLOGH�� 
NXL�VDPD�NRRVWLVHJD�NODDVL�VXODQGHLG�MD�NDPDNDLG��/LVDNV�RQ�8WVDOL��$OWQXUJD��7}UQD�MD�+RRQH�NODDVLNRGDGH�
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DVHPHWHOW�OHLWXG��²��PP�SDNVXVH�URRVDND�Y}L�OLOODND�YlUYLYDUMXQGLJD�OlELSDLVWYD�OHKWNODDVL�NDWNHLG��9}LPDOLN��
HW�VHGD�YDOPLVWDWL�W}OODDNHQGH�NODDVLPLVHNV�

.LOGXGH�DUYX�S}KMDO�RWVXVWDGHV�YDOPLVWDWL�DQXPDWHVW�HQLP�WDUEH��MD�YHLQLSXGHOHLG������VDM�SXGHOLWHOH�RQ�
LVHORRPXOLN�YDED�NlHJD��PEHU�VXXGPH�NHHUDWXG�NLWVDV���PDUD�Y}L�OLQWMD�OlELO}LNHJD�VXXGPHY}UX�MD�VLVVH�
SRROH�YDMXWDWXG�S}KL��6HOOLVHLG�VXXGPHRVDVLG�RQ�VDDGXG�8WVDOL��/DDVKRRQH��7}UQD��$OWQXUJD�MD�+RRQH�NODDVL�
NRGDGH�DVHPHWHOW��/DDVKRRQH�NODDVLNRMD�DVHPHOW�RQ�PXXVHXPL�M}XGQXG�ND�P}QHG�VXXUHPDG�SXGHOLWH�NDWNHG��
PLV�NXXOXYDG�NHUDNXMXOLVWHOH�SXGHOLWHOH�

$QGPHLG� WDUEHSXGHOLWH�PDKX�NRKWD�DQQDYDG�SXGHOLPlUJLG�²�SXGHOLWH�DKHQHYDVVH��ODRVVD�SDLJXWDWXG�
NODDVLWLOJDG��PLOOHVVH�ROL�VXUXWXG�WHNVWL�MD�V�PEROLWHJD�WHPSOLMlOMHQG��.HVN�(HVWL�NODDVLNRGDGHVW�ROL�SXGH-
OLPlUNH� VHQL� OHLWXG�YDLG�/DDVKRRQHVW�0��5RRVPD�NDHYDPLVWH�NlLJXV��.lHVROHYDWH�XXULQJXWH�NlLJXV� OHLWL�
7}UQD�NODDVLNRMD�DVHPHOW��NV�NLUMDGHJD�SXGHOLPlUN��MQ����

/LVDNV�VLOLQGUL�� MD�WLOJDNXMXOLVWHOH�WDUEHSXGHOLWHOH�RQ�OHLWXG�QHOMDWDKXOLVWH�SXGHOLWH�NDWNHLG�/DDVKRRQH��
8WVDOL�MD�7}UQD�NODDVLNRGDGH�DVHPHWHOW��.DKHNVDWDKXOLVWH�SXGHOLWH�NLOGH�RQ�NRJXWXG�/DDVKRRQH�MD�8WVDOL�
NODDVLNRGDGH�SDLNQHPLVNRKWDGHOW�

9lLNHVWH� DSWHHJLSXGHOLWH� YDOPLVWDPLVHOH� YLLWDYDG� VHOOLVWH� SXGHOLNHVWH� ODSLNXNV� YDMXWDWXG� VXXRVDGH� MD�
S}KMDGH�NDWNHG��.}LJH�DUYXNDPDNV�W��ELNV�RQ�VLOLQGHUMD�NXMXJD�DSWHHJLSXGHOLNHVHG��PLOOH�VXXGPHRVD�RQ�
SXGHOL�OlELP}}GXVW�NLWVDP��7HLVHNV�DSWHHJLSXGHOLWH�S}KLW��ELNV�ROLG�YlLNHVHG�VLOLQGULNXMXOLVHG�SXGHOLNHVHG��
PLOOH�OlELP}}W�RQ�OLJLNDXGX�VDPD�VXXU�NXL�VHUYD�OlELP}}W��0}OHPD�W��EL�NLOGH�RQ�VDDGXG�/DDVKRRQH�NODD-
VLNRMD�DVHPHOW��.ROPDQGDNV��HHOPLVWHVW�YlKHP�OHYLQXG�W��ELNV�ROLG�YlLNHVHG���PDUD�NHUH�MD�SLND�NDHODJD�
SXGHOLNHVHG��PLOOH�DOOD�ROL�SDQGXG�NODDVLVW�NHWDV�MDODNV��6HOOLVWH�SXGHOLNHVWH�LVHORRPXOLNNH�S}KMDNDWNHLG�RQ�
VDDGXG�/DDVKRRQH�MD�/DDVPH�NODDVLNRGDGHVW��

6DQJDJD�NDUDKYLQH�RQ�YDOPLVWDWXG�YlKHPDOW�8WVDOL�NODDVLNRMDV��6HOOHVW�RQ�W}HQGLNV�NODDVLNRMD�NDHYD-
PLVWH�NlLJXV�OHLWXG�VLQDNDVURKHOLVHVW�NODDVLVW�VDQJ�

$UYXNDOW� OHLGXE� NODDVLNRMD� OHLXPDWHUMDOL� KXOJDV� NLOGH��PLV� Y}LYDG� SlULQHGD� MRRJLNODDVLGHVW�� 8WVDOL� MD�
/DDVPH�NODDVLNRMD�DVHPHOW�RQ�OHLWXG�OlELSDLVWYDVW�YlUYLWXVW�VRRGDNODDVLVW�MRRJLNODDVLGH�NLOGH��6DPDVXJXVWH�
MRRJLNODDVLGH�NDWNHLG�OHLWL�ND�5HNND�NODDVLNRMD�NDHYDPLVWHO��.XQD�HVHPHWHO�RQ�QlKD�NXOXPLVMlOJL��QlLE� 
ROHYDW�WHJHPLVW�NODDVLPHLVWULWH�NDVXWDWXG�HVHPHWHJD�

3LLPDNDXVLG�ROLG�NODDVNDXVLG��PLOOH�VHUY�RQ�LVHORRPXOLNXOW�YlOMDSRROH�PDKD�NHHUDWXG��6XXUHPDWH�Q}XGH�
VHUY�ROL�VHHVW�}}QHV��3LLPDNDXVVLGH�LVHORRPXOLNNH�VHUYDNLOGH�RQ�OHLWXG�8WVDOL��/DDVKRRQH��/DDVPH��$OWQXUJD��
+DDYD�MD�+RRQH�NODDVLNRGDGH�DVHPHWHOW��.ODDVSXUNLGHOH�LVHORRPXOLNNH�VLUJHOW�YlOMD�SRROH�NHHUDWXG�VHUYDGH�
NLOGH�RQ�NRJXWXG�8WVDOL�MD�/DDVKRRQH�NODDVLNRGDGH�DVHPHWHOW�

/DDVKRRQH��8WVDOL��7}UQD� MD�+DDYD�NODDVLNRGDGHVW� RQ� OHLWXG�NDWNHLG�NODDVLVW� WRUXNHVWHVW� OlELP}}GXJD�
���²����FP��0XMDOW�(HVWL�����VDM�NODDVLNRGDGH�DVHPHWHOW�RQ�VHOOLVHLG�OHLWXG�QW�/HKWVHVW��.}LJH�W}HQlROLVHPDOW�
SlULQHYDG�VHGDODDGL�WRUXNHVHG�GHVWLOOHHULPLVNXSOLVW�Y}L�UHWRUGLVW��PLGD�P}OHPDLG�NDVXWDWL�GHVWLOOHHULPLVHNV��

8XULWXG�NODDVLNRGDGH�WRRWHG�RQ�ROQXG�RPDYDKHO�lUDYDKHWDPLVHQL�VDUQDVHG��YDOPLVWDWXG�URKHND�WRRQLJD�
PDGDODNYDOLWHHGLOLVHVW�QQ�Y}VDNODDVLVW��9DLG�7}UQD�NODDVLNRMD�DVHPHOW� OHLWL�NYDOLWHHWVHPD�YlUYLWX�SHHJOL-
NODDVL�YDOPLVWDPLVHO�WHNNLQXG�WRRWPLVMllNH��.RJXWXG�DUKHRORRJLOLQH�DLQHV�NLQQLWDE�MD�WlLHQGDE�.HVN�(HVWL�
����VDM�NODDVLNRGDGH�WRRGDQJX�NRKWD�WHDGD�ROHYDLG�YlKHVHLG�NLUMDOLNH�DOOLNDWH�WHDWHLG��9LLPDVWHVW�RQ��OGLVHOW�
WHDGD�YDDGHOGDYDWH�NODDVLNRGDGH�WRRGDQJX�VRUWLPHQW��NXLG�WRRGHWH�YlOLPXVH�MD�NYDOLWHHGL�NRKWD�VDDE�WHDYHW�
YDLG�DUKHRORRJLOLVWH�OHLGXGH�DELO��

Andres tVAUri


