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INTRODUCTION
,Q� ������ ZLWKLQ� WKH� IUDPHZRUNV� RI� WKH�
LQWHUQDWLRQDO�SURMHFW�¶7KH�(FRORJ\�RI�&UX-
VDGLQJ·��H[FDYDWLRQV�ZHUH�FRQWLQXHG�LQ�WKH�
UXLQV�RI�WKH�FDVWOH�RI�WKH�7HXWRQLF�2UGHU�LQ�
.DUNVL��9LOMDQGLPDD�&RXQW\��VRXWKHUQ�(V-
WRQLD�1��:RUNV�WRRN�SODFH�LQ�7UHQFK�,�WKDW�
KDG�UHPDLQHG�XQÀQLVKHG�DW�WKH�HQG�RI�WKH�
�����VHDVRQ��9DON�et al����������²����GXH�
WR�WKH�JUHDWHU�WKDQ�H[SHFWHG�WKLFNQHVV�RI�
WKH� GHSRVLWV�� %HFDXVH� RI� WKH� WLJKW� WLPH�
VFKHGXOH�RI�WKH�SURMHFW�DQG�KLJK�LQWHQVLW\�
RI�WKH�FXOWXUDO�OD\HUV��IURP�WKH�WRWDO�DUHD�
RI�WKH������SORW�����P2���H[FDYDWLRQV�ZHUH�
FRQWLQXHG� RQO\� ZLWKLQ� LWV� VRXWKHUQ� KDOI��
WRWDOOLQJ�����P2��)LJ������7KH�ZHVWHUQ�HQG�
RI� 7UHQFK� �� ZDV� ÀOOHG� ZLWK� ODUJH� URFNV��
SUREDEO\� LQ� WKH� ODWH� ��WK� RU� HDUO\� ��WK�
FHQWXU\��DQG�ZDV�OHIW�XQH[FDYDWHG�

7KH� LQYHVWLJDWHG�FXOWXUDO� OD\HU�ZDV�
VLHYHG� RQ� PHVKHV� ZLWK� �²�� PP� H\H� GL-
DPHWHU��'XULQJ�WKH�ZRUNV�QDWXUDO�VSULQJ� 

$5&+$(2/2*,&$/�),(/':25.�,1�(6721,$���������²��

Fig. 1.  Trench 1 after the excavations. 
Jn 1.   I kaevand pärast tööde lõppu.
Photo / Foto: Heiki Valk
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ZDWHU�JDWKHUHG�LQWR�WKH�ZHVWHUQ�SDUW�RI�WKH�WUHQFK�WKDW�ZDV�VHSDUDWHG�IURP�PRVW�RI�WKH�
H[FDYDWLRQ�DUHD�E\�D�WKLQ�EDUULHU��7KLV�DUWLÀFLDO�SRRO�ZDV�XVHG�IRU�ZDWHU�VLHYLQJ�RI�WKH�
PDWHULDO�WDNHQ�IURP�PHVKHV��7KH�JHQHUDO�VWUDWLJUDSK\�RI�WKH�WUHQFK�LV�UHÁHFWHG�LQ�LWV�
QRUWK�HDVWHUQ�SURÀOH��)LJ�����

$IWHU� UH�RSHQLQJ� WKH� WUHQFK�� FRQVHUYHG� ZLWK� SODVWLF� DQG� VRLO�� LWV� ERWWRP� ZDV�
FOHDQHG�RI�PXG��IRUPHG�RI�WKH�IDOOHQ�XSSHU�SDUW�RI�WKH�SURÀOHV��L�H��IURP�WKH�]RQH�RI�WKH�
WZR�SDYHPHQWV��)LJ���$���)URP�WKLV�VRLO�D�IUDJPHQW�RI�D�ERQH�ÁXWH��PDGH�RI�D�WLELD�RI�
VKHHS�RU�JRDW��D���WK�FHQWXU\�FURVVERZ�EROW�DQG�WULJJHU�IUDJPHQW�ZHUH�IRXQG��7R�WKH�
VWUDWD�H[FDYDWHG� LQ������� L�H�� WKH�VRLO�DQG�VDQG�DURXQG�DQG�XQGHU� WKH�VWRQHV�RI� WKH�
ORZHU�SDYHPHQW��)LJ�����������DQG�VRPH�WKLQ�OD\HUV�RI�GLIIHUHQW�FRPSRVLWLRQ��SDUWO\�ÀOO��
SDUWO\�IRUPHG�in situ���)LJ������²����D�OD\HU�RI�UHG�ORDP��)LJ��������DQG�D�OD\HU�RI�ÀQGOHVV�
JUH\�VRLO�WKDW�FRQWDLQHG�PXFK�ZRRG�FKLSV�DQG�FRPSUHVVHG�JUDVV��)LJ���������IROORZHG��
 

THE 13TH-CENTURY MIDDEN
$IWHU�GLJJLQJ�WKH�XSSHU�OD\HUV�SRRU�LQ�ÀQGV��D�SDUWO\�ZDWHUORJJHG�OD\HU�RI�EODFN�KLJKO\�
RUJDQLF�VHGLPHQW���²������FP�WKLFN��DQG�DEXQGDQW�LQ�ERWK�DUWHIDFWV�DQG�HFRIDFWV��)LJ��
��������DSSHDUHG�LQ�WKH�WUHQFK��UHSUHVHQWLQJ�WKH�UHPDLQV�RI�D�PLGGHQ��UXEELVK��GHSRVLW��
$OWKRXJK�GXULQJ�H[FDYDWLRQ�WKHUH�DSSHDUHG�WR�EH�VRPH�ORFDO�YDULDWLRQV� LQ� LWV�FRORXU�
DQG�WH[WXUH��WKH�RYHUDOO�KRPRJHQHLW\�RI�WKH�XQLW�ZDV�DSSDUHQW�LQ�SURÀOH�E\�WKH�HQG�RI�
GLJJLQJ�

7KH�H[FHSWLRQDO�SUHVHUYDWLRQ�RI�RUJDQLF�UHPDLQV�ZDV�FDXVHG�E\�WKH�KLJK�ZDWHU�
FRQWHQW� RI� WKH� JURXQG� UHVXOWLQJ� IURP� WLQ\� XQGHUJURXQG� VSULQJ�ZDWHU� FKDQQHOV� WKDW�

Fig. 2.  North-eastern profile of Trench 1 in Karksi Castle. 1 – dark soil, 2 – upper pavement, 3 – disturbed 
  soil around and below the lower pavement, 4 – white sand around and below the lower pavement,  
  5 –red clayish loam, 6 – grey soil, 7 – black, rusty cultural layer, 8 – dark soil with organics, 9 – red 
  clayish loam, 10 – dark grey soil with wood chips, 11 – coarse white sand, 12 – black midden, rich in 
  organics, 13 – compressed peat-like organics, 14 – disturbed clay, 15 – poorly decayed plant remains, 
  16 – natural undisturbed loam, 17 – disturbed soil in the pit, 18 – log, 19 – disturbed loam. 
Jn. 2.   Karksi linnuse I kaevandi kirdeprofiil. 1 – tume muld, 2 – ülemine sillutis, 3 – määrdunud pinnas 
  alumise sillutise all ja vahel, 4 – valge liiv alumise sillutise all ja vahel, 5 – punane liivsavi,  

 6 – hall täitemuld, 7 – must, roostene kultuurkiht, 8 – tume orgaanikarohke muld, 9 – punane liiv -
  savi, 10 – tumehall laasturohke kiht, 11 – sõre valkjas liiv, 12 – tume orgaanikarohke jäätmekiht, 
  13 – kokku surutud turbataoline orgaanika, 14 – segatud savi, 15 – kõdunemata taimejäänused,   

 16 – looduslik liivsavi, 17 – segatud pinnas sissekaeves, 18 – palk, 19 – segatud liivsavi. 
Drawing / Joonis: Eve Rannamäe
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DSSHDUHG�ORFDOO\�DW�D�GHSWK�RI�ca������P�EHORZ�JURXQG�OHYHO��WKH�VRLO�ZDV�ORFDOO\�ZHW�
DOUHDG\�LQ��������$OWKRXJK�VRPH�RI�WKHVH�VSULQJV�FRXOG�EH�FORVHG�ZLWK�FOD\��H[FDYDWLQJ�
WKH�EDVH�RI�WKH�PLGGHQ�ZDV�SRVVLEOH�RQO\�E\�GUDLQLQJ�WKH�ZDWHU�LQWR�VSHFLDOO\�GXJ�SLWV�
IURP�ZKHUH�LW�FRXOG�WKHQ�EH�HPSWLHG�

7KH�PLGGHQ� FRQWDLQHG�ZRRG� FKLSV� RI� GLIIHUHQW� VL]H�� EUDQFKHV�� QXWVKHOOV�� VPDOO�
IUDJPHQWV�RI�ELUFK�EDUN��HJJ�VKHOOV��DQG�QXPHURXV�DQLPDO��ELUG�DQG�ÀVK�ERQHV��$UWHIDFW�
ÀQGV�RI�RUJDQLF�PDWHULDO�ZHUH�UHSUHVHQWHG�E\����VLGH�VWDYHV�RI�ZRRGHQ�ERZOV��D�VLGH�WDE-
OHW�RI�D�VRPHZKDW�ODUJHU�ERZO��VRPH�KRRS�IUDJPHQWV�RI�ZRRGHQ�YHVVHOV��WZR�ERWWRPV�RI�
FLUFXODU�ELUFK�EDUN�ER[HV��)LJ������������D�ÁDW�ERWWRP�RI�D�ZRRGHQ�ERZO��D�GLFH�OLNH�WLPEHU�
DUWHIDFW�ZLWK�IRXU�RUQDPHQWHG�VLGHV�DQG�WZR�S\UDPLG�VKDSHG�HQGV��)LJ���������D�ZRRGHQ�

the cAstle oF teUtonic order in kArksi

Fig. 2A. A – zone of the lower pavement, B – stripes of decayed organics, C – border of the excavated area,  
 D – coring site, E – location of sampling tins nos 241 and 242, F – radiocarbon sampling sites (compare 

  with table 1). 
Jn 2A.  A – alumise sillutise tsoon, B – kõdunenud orgaanika viirud, C – kaevatud ala piir, D – puurimiskoht, 
  E – pinnaseproovide nr 241 ja 242 võtmise kohad, F – süsinikuproovide võtmise 
  kohad (vrd tabel 1).
Drawing / Joonis: Eve Rannamäe
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JDPLQJ�SLHFH��D�FKHVVPDQ"���)LJ���������D�
UDNH� SHJ� �"��� D� SUHVXPHG� KLGGHQ� SHJ� WR�
MRLQ� ZDOO� ORJV� RI� FURVV�EHDP� EXLOGLQJV��
WKUHH�SLHFHV�RI�FRUG� �)LJ���������D� OHDWKHU�
FRUG� IURP� IRRWZHDU�� D� VWURQJO\�ZRUQ�RXW�
EURRP�DQG�VRPH�IUDJPHQWV�RI�WLPEHU�DU-
WHIDFWV��([FLWLQJ�ÀQGV�ZHUH�ZRRGHQ�VWLFNV�
ZLWK�FXW�PDUNV�²�VRPH�SUREDEO\�PHDQW�WR�
DFFRXQW� WD[DWLRQ�GXWLHV� �)LJ������ VRPH�RI�
XQNQRZQ� SXUSRVH�� DQG� IUDJPHQWV� RI� RU-
QDPHQWHG�ELUFK�EDUN��)LJ������$OVR�IRXQG�
IURP�WKH�PLGGHQ�ZHUH�WZR�SUHVXPHG�JDP-
LQJ�SLHFHV��PDGH�IURP�SROLVKHG�KRUQ�HQGV�
�)LJ������������D�QHHGOH�RI�EUHDP�ERQH��)LJ��
��������D�IUDJPHQW�RI�KDLU�EUXVK��)LJ���������
D� WRJJOH�"��PDGH� IURP� D� SLJ�PHWDFDUSXV�
�)LJ����������WZR�XQLTXH�VPDOO�RUQDPHQW-
HG�ERQH�SODWHV��)LJ������������D�ZKHWVWRQH�
�)LJ���������D�JULQGVWRQH�IUDJPHQW��D�KRRN��
SUREDEO\�IURP�KRUVH·V�KDUQHVV��)LJ���������
DQ�LURQ�QHHGOH��)LJ���������D�KDPPHU·V��"��
ZHGJH��)LJ���������D�FDQGOHVWLFN��)LJ���������
D�KDQGOH�IURP�D�PHWDO�DUWHIDFW��)LJ���������
ÀYH�QDLOV�DQG�D�SLHFH�RI�ÁLQW��

7KH�OD\HU�FRQWDLQHG�QXPHURXV�PDQXIDFWXULQJ�UHPDLQV�RI�OHDWKHU�DUWHIDFWV�RI�
GLIIHUHQW�VL]H�DQG�VKDSH��PRVWO\�MXVW�VWULQJV��DQG�DOVR�D�IHZ�UHPDLQV�RI�ERQH�DQG�
DQWOHU�SURFHVVLQJ��7KH�RQO\�SRWWHU\�IUDJPHQWV�DUH�WZR�YHU\�WLQ\�VKHUGV�RI�RUGLQDU\�
ZKHHO�WKURZQ�YHVVHOV��7KLV�IDFW�JLYHV�HYLGHQFH�RI�WKH�FRORQLDO�FKDUDFWHU�RI�WKH�IRRG�
FXOWXUH� RI� WKH� HDUOLHVW� LQKDELWDQWV� RI� WKH� FDVWOH�� RUGLQDU\� ZKHHO�WKURZQ� ZDUH� LV�
QXPHURXV�ERWK�LQ�WKH���WK�FHQWXU\�FXOWXUDO�OD\HUV�RI�9LOMDQGL��9DON��������ORFDWHG�
LQ�WKH�GLVWDQFH�RI����NP��DQG�LQ�WKH�PHGLHYDO�UXUDO�VHWWOHPHQWV�RI�9LOMDQGL�&RXQW\��
$OVR�D�SRWWHU·V�NLOQ�IURP�WKH�PLGGOH�DQG�VHFRQG�KDOI�RI�WKH���WK�FHQWXU\�KDV�EHHQ�
IRXQG�LQ�9LOMDQGL��7YDXUL��������

7KH�H[FHSWLRQDOO\�KLJK�FRQFHQWUDWLRQV�RI�DQLPDO��ELUG�DQG�ÀVK�ERQHV��IUDJPHQWV�RI�
ZRRGHQ�ERZOV��DQG�OHDWKHU�VFUDSV�HQDEOH�XV�WR�LQWHUSUHW�WKH�PLGGHQ�OD\HU�DV�D�GHSRVLW�
RI�KRXVHKROG�DQG�WDEOH�ZDVWH��7KH�WKUHH�UDGLRFDUERQ�GDWHV�WDNHQ�IURP�WRS�DQG�PLGGOH�
RI�WKH�PLGGHQ�ZLWK�D�GDWH�IURP�WKH�FRPSUHVVHG�RUJDQLFV���FP�EHORZ�LW��)LJ���%��,²,,,��
7DEOH�����²���JDYH�VLPLODU�UHVXOWV��ZLWK�WKHLU�RYHUODSSLQJ�SDUW�EHWZHHQ������DQG������
$'�2�0RGHOOLQJ�RI� WKH�UDGLRFDUERQ�GDWHV��XVLQJ�D�3RLVVRQ�SURFHVV�GHSRVLWLRQDO�PRGHO�
�2[&DO�������%URQN�5DPVH\��������VXJJHVWV�WKDW�WKH�PLGGHQ�IRUPHG�VRPHWLPH�EHWZHHQ�
FDO��$'�����²������)LJ�����7DEOH�����+RZHYHU��WKH�FXUUHQW�ZRUNLQJ�K\SRWKHVLV�DUJXHV�
IRU�WKH�PLGGHQ�EHLQJ�GHSRVLWHG�DV�D�GLVWLQFW�GHSRVLWLRQDO�HYHQW�RYHU�D�UHODWLYHO\�VKRUW�
WLPH�SHULRG��KDYLQJ�D�ELJ�ZDVWH�SLW�LQ�WKH�FRXUW\DUG�RI�D�IXQFWLRQLQJ�FDVWOH�VHHPV�XQ-
OLNHO\�IRU�SUDFWLFDO�UHDVRQV��7KH�K\SRWKHVLV�FDQ�EH�WHVWHG�E\�H[DPLQLQJ�WKH�PLFURVWUDWL-
JUDSKLF�WUDFHV�IRU�WKH�SUHVHQFH�DEVHQFH�RI�VRLO�IRUPLQJ�DQG�SRVW�GHSRVLWLRQDO�SURFHVVHV�� 

Fig. 3.  Bottoms of circular birch bark boxes. 
Jn 3.   Kasetohust vakakeste põhjad.
(TÜ 1929: 380, 401.)
Photo / Foto: Kristel Külljastinen

2  $OO�GDWHV�LQ�WKH�WH[W�DUH�FDOLEUDWHG��������SUREDELOLW\��LQWR�FDOHQGDU�\HDUV��XVLQJ�2[&DO�����SURJUDPPH�
� �DQG�,QW&DO����FDOLEUDWLRQ�FXUYH��%URQN�5DPVH\��������6DPSOHV�ZHUH�SURFHVVHG�DW�*ODVJRZ�8QLYHUVLW\�
� �UDGLFDUERQ�ODERUDWRU\��QRV��²���DQG�DW�7DOOLQQ�7HFKQRORJLFDO�8QLYHUVLW\�UDGLRFDUERQ�ODERUDWRU\��QR�����
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Fig. 4.  Artefacts from the midden. 1 – Dice-like artefact, 2 – gaming piece (chessman?), 3 – cord fragment, 
  4, 5 – gaming pieces (?), 6 – fragment of headbrush (?), 7 – whetstone, 8, 9 – ornamented objects 
  (antler and bone), 10 – bone toggle (?), 11 – worked and natural rib of the bream from two sides. 
Jn 4.  Esemeid jäätmekihist. 1 – täringutaoline ese, 2 – mängunupp (malend?), 3 – nöörijupp, 4, 5 – sarvest 
  mängunupud, 6 – luust peaharjaplaadi (?) katke, 7 – luisk, 8, 9 – ornamendiga ehisplaadikesed (sarv 
  ja luu), 10 – vurriluu (?), 11 – latika töödeldud ja loomulik roie kahest küljest.
(TÜ 1929: 400e, 432, 420, 375, 405, 426, 386, 373, 379, 374, 416.)
Photo / Foto: Heiki Valk, Lembi Lõugas
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Fig. 5.  Wooden pegs with cut marks from the 13th-century midden. 1 – supposed peg to calculate taxation duties, 
  2 – peg with cut marks.
Jn 5.  Sisselõigetega puupulgad 13. sajandi jäätmekihist. 1 – oletatav puust magasipulk, 2 – sisselõigetega 
  pulk. 
(TÜ 1929: 394, 411.)
Photo / Foto: Kristel Külljastinen
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7KH�DEVHQFH�RI�VXFK�WUDFHV�ZRXOG�VWUHQJWK�
HQ� WKH� K\SRWKHVLV� WKDW� WKH� PLGGHQ� UHS-
UHVHQWV� GHSRVLWLRQ� DV� D� VLQJOH� HYHQW��
&RQYHUVHO\�� WKH� SUHVHQFH� RI� VRLO� IRUPLQJ�
SURFHVVHV�FRXOG�VXJJHVW�KLDWXVHV�EHWZHHQ�
GLVWLQFW� GHSRVLWLRQDO� HYHQWV� WDNLQJ�SODFH�
RYHU�D�ORQJHU�SHULRG�RI�WLPH��7KHVH�VDP-
SOHV�DUH� FXUUHQWO\�EHLQJ�SUHSDUHG� LQ� WKH�
WKLQ�VHFWLRQ�ODERUDWRU\�DW�WKH�8QLYHUVLW\�
RI�5HDGLQJ��)URP�WKH�XSSHU����FP�RI�WKH�
PLGGHQ��WZR�EUDFWHDWHV�²�D�SHQQ\�RI�7DUWX�
ELVKRSULF�DQG�D�'DQLVK�SHQQ\�PLQWHG�LQ�
7DOOLQQ��ERWK�IURP�EHWZHHQ�ca�������DQG�
�����$'�²�ZHUH�DOVR� IRXQG��RQH�RI� WKHP�
VRPHZKDW�ZRUQ�IURP�FLUFXODWLRQ�3

EARLIEST TRACES OF 
ACTIVITIES

8QGHU�WKH�PLGGHQ�WKHUH�IROORZHG�D���²���
FP� WKLFN� OD\HU�� FRPSRVHG� RI� FRPSUHVVHG�
RUJDQLF� UHPDLQV� �)LJ�� ��� ���� ZLWK� VRPH�
EULFN� IUDJPHQWV� WRZDUGV� WKH�EDVH� RI� WKH�
XQLW��7KH�RQO\�ÀQG�IURP�LW�ZDV�WKH�ERWWRP�
RI�D�QHDU�VWRQHZDUH�MXJ��GDWLQJ�QRW�HDUOLHU�
WKDQ�IURP�WKH�����V²����V�DQG�QRW�ODWHU�
WKDQ� IURP� WKH� HQG� RI� WKH� ��WK� FHQWXU\�
�)LJ�����4�7KH�UDGLRFDUERQ�GDWHV�IURP�WKH�
XSSHU�DQG�ORZHU�SDUWV�RI�WKH�OD\HU�RI�FRP-
SUHVVHG�RUJDQLFV��)LJ���%��,9��9��7DEOH����
��� ���� ZKHQ� PRGHOOHG�� VXJJHVW� WKH� OD\HU�
SUREDEO\�IRUPHG�QR�HDUOLHU�WKDQ������$'��
7KH� OD\HU� LV� KLJKO\� FRPSDFWHG�� FRQVLVWV�
RI�PDWWHG�KHUEDFRXV�PDWHULDO�DQG�ZRRG��
JUHDWO\� RI� WKH� VDPH� PDWUL[� DV� WKH� PLG-
GHQ��EXW�GLIIHUV�IURP�LW�E\�WKH�ODFN�RI�WKH�
PDVVLYH�TXDQWLWLHV�RI�DQWKURSRJHQLF�PD-
WHULDO��0LFURPRUSKRORJLFDO�DQDO\VLV�RI�WKH�

OD\HU�ZLOO�KHOS�WR�GHWHUPLQH�ZKHWKHU�WKLV�FRQWH[W�IRUPHG�QDWXUDOO\�in situ��FRPSULVHV�
GXPSHG�PDWHULDO�RU�SHUKDSV�D�FRPELQDWLRQ�RI�WKH�WZR��

8QGHU�WKH�FRPSUHVVHG�RUJDQLFV�WKHUH�IROORZHG�D�OD\HU�RI�GLVWXUEHG�SLQN�FOD\�RI�
XQHYHQ�WKLFNQHVV��)LJ����������,Q�WKH�FHQWUDO�DQG�ZHVWHUQ�SDUW�RI�WKH�WUHQFK�WKH�FOD\�
ZDV�DOPRVW�VWHULOH��EXW�LQ�WKH�HDVWHUQ�HQG�LW�ZDV�PL[HG�ZLWK�VRLO�DQG�FRQWDLQHG�VRPH�
ZRRG�FKLSV��$V�ZDWHU�HQWHUHG�WKH�WUHQFK��WKH�FKDUDFWHU�RI�WKH�GHHSHU�OD\HUV�XQGHU�WKH�
PLGGHQ�DQG�FRPSUHVVHG�RUJDQLFV�XQGHU�LW�ZDV�VWXGLHG�PDLQO\�E\�WULDO�SLWV�DQG�FRULQJ��
7KH�WKLFNQHVV�RI�WKH�OD\HU�RI�FOD\��SDUWO\�GLVWXUEHG�ZLWK�VRLO��YDULHG�IURP�ca�����FP 

3  ,GHQWLÀHG�E\�,YDU�/HLPXV��$0��
4��3HUVRQDO�FRPPHQW�E\�(UNL�5XVVRZ��$,��

heiki VAlk et al.

Fig. 6.  Ornamented pieces of birch bark.
Jn 6.  Kaunistustega kasetohutükid.
(TÜ 1929: 450, 451.)
Photo / Foto: Kristel Külljastinen

Fig. 7.  Iron artefacts from Karksi castle.  
 1 – hook from horse harness (?), 2 – needle, 

  3 – hammer’s (?) wedge, 4 – candlestick,  
 5 – handle from a metal tool.

Jn 7.  Raudesemeid Karksi linnuselt.  
 1 – päitsete katke (?), 2 – nõel, 3 – haamri(?) 
 kiil, 4 – küünlahoidja, 5 – tööriista käepide.

(TÜ 1929: 397, 443, 415, 396, 372.) 
Photo / Foto: Heiki Valk
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LQ�WKH�ZHVWHUQ�HQG�RI�WKH�WUHQFK�WR�ca����P�LQ�LWV�HDVWHUQ�SDUW��,Q�DGGLWLRQ�WR�ZRRG�
FKLSV�� IURP�WKLV� OD\HU�VRPH�SDWFKHV�RI� OHDYHV��KD\�DQG�GLVWXUEHG�QDWXUDO�VRLO�ZHUH�
IRXQG��$�UDGLRFDUERQ�VDPSOH�IURP�D�ELUFK�EDUN�IUDJPHQW�IURP�WKLV�FRQWH[W�JDYH�WKH�
UHVXOW�����²�����$'��)LJ���%��9,��7DEOH��������)URP�WKH�FOD\�DOVR�D�WLQ\�EULFN�IUDJ-
PHQW�ZDV�IRXQG��

8QGHU� WKH� FOD\� LQ�DOO� SDUWV� RI� WKH� WUHQFK�D� OD\HU� IXOO� RI�ZHOO�SUHVHUYHG�RUJDQLF�
UHPDLQV�FRXOG�EH�REVHUYHG�ERWK�LQ�WKH�WHVW�SLW�DQG�LQ�VHYHUDO�FRUHV��)LJ���������'���7KLV�
OD\HU�FRQWDLQHG�LUUHJXODUO\�WKURZQ�WUXQNV�RI�\RXQJ�VSUXFHV�DQG�ELUFKHV�����²��FP�LQ�
GLDPHWHU��ZLWK�ZHOO�SUHVHUYHG�ZKLWH�EDUN�DQG�ZLWK�VSUXFH�EUDQFKHV�ZLWK�JUHHQ�QHH-
GOHV���PRVV��OHDYHV�DQG�EUDQFKHV�WZLJV�RI�WUHHV��SUHGRPLQDQWO\�VSUXFH��ELUFK�DQG�OLPH��
DOVR�SLQH��RDN��JUHDW�ZLOORZ�DQG�DOGHU���DV�ZHOO�DV�GLIIHUHQW�NLQGV�RI�JUDVV�DQG�ZHHGV�� 
5DGLRFDUERQ�DQDO\VLV�IURP�D�ELUFK�EDUN�IUDJPHQW�LQ�WKH�OD\HU��)LJ���%��9,,��7DEOH������ 
LQGLFDWHV�WR�WKH�SHULRG�����²�����$'��DIWHU�PRGHOOLQJ�²�WR�����²���������,Q�WKH�ERWWRP� 

No. /
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1
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1239í��������������
����í�����������
����í��������������
����í������������
1219í����

����í��������������
����í������������
1220í1280

1221í����

����í��������������
����í������������

Calibration 

ranges (BC/AD) / 

Kalibreerimisva-

hemik (95.4%)

����²����

Cal AD / 

Kal

1239í����

����í����

1219í����

����í1388

1220í1280

1221í����

����í1389

Cal AD / 

Kal

����²����

Radiocar-

bon date /

Radiosüsini-

kuaastad

�������%3

�������%3

�������%3

�������%3

�������%3

�������%3

�������%3

Radiocar-

bon date / 

Radiosüsini-

kuaastad

�������%3

Sample no./ 

Proovi 

number

gU28488

*8�����

*8�����

*8�����

gU28484

gU28483

*8�����

Sample no. / 

Proovi 

number

7OQ�����

Modelled 

calibration 

ranges (AD)  / 

Modelleeritud 

kalibreerimisva-

hemik (95.4%)

����í1290

����í1288

����í����

����í1284

����í1280

����í1280

����í1280

Dated material / 

Dateeritud aines

VHFRQGDULO\�XVHG�
log

Dated mate-

rial / 

Dateeritud 

aines

KD]HOQXW�IUDJ-
ment
KD]HOQXW�IUDJ-
ment
leather

EXON�RUJDQLF�
SHDW
EXON�RUJDQLF�
SHDW
ELUFK�EDUN

ELUFK�EDUN

Location / 

Asukoht

SLW��FXWWLQJ�WKH� 
ORZHU�SDYHPHQW� 
and midden

Location / 

Asukoht

midden

midden

midden

WRS�RI�SHDW

ERWWRP�RI�
SHDW
GLVWXUEHG�
FOD\
OD\HU�RI�
FRPSUHVVHG�
organics

Table 1. Radiocarbon samples from Karksi Castle (Trench 1). 
Tabel 1. Radiosüsinikuproovid Karksi linnusest (kaevand I).
Composed by / Koostajad: Alexander Brown, Heiki Valk

Modelled boundary top / Modelleeritud vahemiku ülempiir 1272–1293

Modelled boundary bottom / Modelleeritud vahemiku alampiir 1272–1280

B. Unmodelled data / Modelleerimata andmed

A. Modelled data / modelleeritud andmed

���$�VDPSOH�RI�PDFUR�UHPDLQV�IURP�WKLV�OD\HU�ZDV�DQDO\VHG�E\�hOOH�6LOODVRR��7/h��

the cAstle oF teUtonic order in kArksi
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RI� WKH� RXWHU� HGJH� RI� WKLV� OD\HU� VHYHUDO�
VWRQHV�ZLWK�WKH�GLDPHWHU�RI���²������FP��
UHVHPEOLQJ� DQ� LUUHJXODU� SDYHPHQW� ²� D�
VXSSRVHG� WHPSRUDU\� SODWIRUP� IRU� ÀOOLQJ�
WKH�FHQWUDO�SDUW�RI�WKH�EDVLQ��ZHUH�IRXQG��
8QGHU� WKLV� OD\HU�RI�RUJDQLFV�DQG�PXGG\�
VRLO�JUH\�FOD\LVK�JURXQG�ZLWK�QR�WUDFHV�RI�
KXPDQ�DFWLYLWLHV��)LJ���������ZDV�UHYHDOHG�
ERWK�LQ�WKH�WULDO�SLW�DQG�LQ�WKH�FRUHV��3URE-
DEO\��H[FDYDWLRQV�KDG�UHDFKHG�WKH�JURXQG�
OHYHO�RI�SUH�FDVWOH�WLPHV�KHUH�

MAMMALS AND BIRDS
%\�WKH�WLPH�RI�ZULWLQJ�WKH�DUWLFOH�DSSUR[L-
PDWHO\� KDOI� RI� WKH� DQLPDO� ERQH� DVVHP-
EODJH�IURP�WKH�EODFN�OD\HU�RI���WK�FHQWXU\�
UXEELVK�KDV�EHHQ�LGHQWLÀHG�DQG�DQDO\VHG��
)RU�LGHQWLÀFDWLRQ�WKH�UHIHUHQFH�FROOHFWLRQ�
RI�WKH�,QVWLWXWH�RI�+LVWRU\�DQG�$UFKDHRO-
RJ\�RI�WKH�8QLYHUVLW\�RI�7DUWX�ZDV�XVHG��
in addition to the skeletal material illus-
WUDWLYH�PDWHULDO�E\�(UQLWV���������6FKPLG�
��������%DURQH��������DQG�(UQLWV�	�6DNV�
������� ZHUH� DSSOLHG�� 6KHHS� DQG� JRDW�
ERQHV� ZHUH� VHSDUDWHG� ZLWK� WKH� KHOS� RI�
Boessneck et al����������

2XW�RI������PDPPDO�DQG�ELUG�ERQH�
VSHFLPHQV���������������FRXOG�EH�LGHQWL-
ÀHG� WR� VSHFLHV�� WKH� UHVW� RI� WKH� ERQHV� UH-
PDLQHG� VRPHZKDW� XQFOHDU� RU� XQLGHQWL-
ÀHG�� $PRQJ� GRPHVWLF� VWRFN� WKH� PRVW�
QXPHURXV�ZHUH� SLJ� �Sus scrofa domesti-
ca��ERQHV��IROORZHG�E\�FDWWOH��Bos taurus��
DQG�VKHHS�JRDW��Ovis aries/Capra hircus��
�)LJ�������$OWKRXJK�WKH�PLQLPXP�QXPEHU�
RI� LQGLYLGXDOV� �01,��GRHV�QRW�UHÁHFW� WKH�
UHDO�QXPEHU�RI�DQLPDOV�VODXJKWHUHG�DQG�
XWLOLVHG�LQ�WKH�FDVWOH�GXULQJ�WKH�IRUPDWLRQ�
SHULRG� RI� WKH�PLGGHQ�� LW� VWLOO� JLYHV� VRPH�
FRPSDULVRQ�IRU�WKH�DEXQGDQFH�RI�VSHFLHV��
%DVHG� RQ� WKH� 01,� WKHUH� ZHUH� DW� OHDVW�
WKUHH� ERYLQHV�� VL[� VKHHS�JRDWV� �PLQ�� WZR�
VKHHS�DQG�RQH�JRDW��DQG�WZHOYH�SLJV�LQ�WKH�
PDWHULDO��7ZR�LQGLYLGXDOV�RI�D�ZKLWH�KDUH�
�Lepus timidus��ZHUH�UHSUHVHQWHG�PRVWO\�

heiki VAlk et al.

Fig. 8.  Modelled age-depth curve from the 
  radiocarbon samples of the lowest cultural 
  layers of Karksi Castle.
Jn 8.  Karksi ordulinnuse varaseima kultuurkihi 
  radiosüsinikudateeringute modelleeritud 
  vanuse-sügavusekõver.

Fig. 9.  The bottom of a near stoneware jug. 
Jn 9.  Varakivikeraamilise kannu põhi.
(TÜ 1929: 433.)
Photo / Foto: Heiki Valk
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ZLWK�OLPE�ERQHV��7KH�PRVW�FRQVXPHG�VSH-
FLHV�KRZHYHU�ZDV� FKLFNHQ� �Gallus gallus 
domesticus��IRUPLQJ�PRUH�WKDQ�����RI�DOO�
WKH� PDWHULDO�� 2I� FRXUVH� WKH� IUDJLOH� ELUG�
ERQHV� WHQG� WR� IUDFWXUH� PRUH� HDVLO\� DQG�
WKHUHIRUH�WR�LQFUHDVH�WKH�QXPEHU�RI�ERQH�
VSHFLPHQV��EXW�WKH�01,�RI�GRPHVWLF�IRZO�
ZDV�DOVR�WKH�KLJKHVW�²����LQGLYLGXDOV��7ZR�
RWKHU�ELUG�WD[D�ZHUH�DOVR�SUHVHQW�²�D�SDU-
WULGJH��)DPLO\�Phasianidae��DQG�D�JRRVH�
�Anser sp.���$�KRUVH·V��Equus caballus��ULE�
IUDJPHQW��D�GRJ·V��Canis lupus familiaris��
FDQLQH� DQG� D� MXYHQLOH� EHDYHU·V� �Castor 
ÀEHU��UDGLXV�ZHUH�VLQJOH�ÀQGV�DQG�FDUULHG�
QR�DSSDUHQW�FXW�PDUNV��$�IHZ�ERQHV�RI�D�
UDW��Rattus rattus��DQG�VRPH�RWKHU�PRXVH�
�Order Rodentia��RULJLQDWH�PRVW�SUREDEO\�
IURP�SRVW�GHSRVLWLRQDO�QDWXUDO�SURFHVVHV�

7KH�DQLPDO�ERQHV� LQ�WKH�.DUNVL�DV-
VHPEODJH�DUH�PRVWO\� IRRG�ZDVWH�EHFDXVH�
RI�WKH�UHSUHVHQWDWLRQ�RI�WKH�ERG\�SDUWV��DV�
ZHOO�DV�FXW�PDUNV�RQ�ERQHV��0RVW�RI�WKH�GRPHVWLF�PDPPDO�ERQHV�GHULYHG�IURP�PHDWLHU�
ERG\�SDUWV�VXFK�DV�ULEV��YHUWHEUDH�DQG�XSSHU�SDUWV�RI�OLPEV��)LJ�������)URP�GRPHVWLF�
IRZO�WKHUH�ZHUH�PRVWO\�ERQHV�IURP�OLPEV��VFDSXOD��UDGLXV��XOQD�DQG�WLELD��DQG�VWHUQXP��
%RQHV�ZHUH�RYHUDOO�ZHOO�SUHVHUYHG��DOWKRXJK�WKH�DYLDQ�ERQHV�ZHUH�WR�VRPH�H[WHQW�TXLWH�
IUDJPHQWHG��7KHUH�ZHUH�WUDFHV�RI�FXWWLQJ�DQG�FKRSSLQJ�RQ�����RI�WKH�ERQHV�DQG�RQO\�
D�IHZ�SLHFHV�GHULYHG�HLWKHU�IURP�ERQH�RU�DQWOHU�SURFHVVLQJ��'HVSLWH�WKH�VFDUFLW\�RI�WKH�
UHPDLQV�RI�WKH�URGHQWV��PDQ\�ERQHV�LQ�WKH�ZKROH�DVVHPEODJH�FDUULHG�JQDZLQJ�PDUNV��
,Q�WRWDO�����RI�DOO�WKH�ERQHV�KDG�EHHQ�FKHZHG��HLWKHU�E\�GRJV��URGHQWV�RU�SHRSOH��7KLV�
VXJJHVWV�WKDW�WKH�ZDVWH�IURP�IRRG�SURFHVVLQJ�DQG�FRQVXPSWLRQ�ZDV��IRU�D�WLPH��DFFHV-
VLEOH�WR�URGHQWV�DQG�RWKHU�VFDYHQJLQJ�DQLPDOV��DQG�FRQWULEXWHV�WR�WKH�LGHD�RI�DQ�RSHQ�
PLGGHQ�LQ�WKH�FRXUW\DUG�DUHD�

%DVHG�RQ�WKH�IXVLQJ�RI�HSLSK\VHV��PHWKRG�E\�6LOYHU��������FDWWOH�UHPDLQV�EHORQJ�
WR�IXOO\�JURZQ�DQLPDOV��$JH�FRXOG�EH�GHWHUPLQHG�IRU�WKUHH�VHSDUDWH�LQGLYLGXDOV��RI�XQ-
GHU����²��\HDUV�����²��\HDUV�DQG�RYHU���\HDUV��6KHHS�DQG�JRDWV�ZHUH�VODXJKWHUHG�DW�D�
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Fig. 10. The distribution of mammal and bird bone 
  specimens by species from the 13th century 
  midden of Karksi Castle. Number of 
  identified specimens (NISP=2491) and 
  minimum number of individuals (MNI).
Jn 10.  Looma- ja linnuluude liigiline jaotumus 
  Karksi ordulinnuse 13. sajandi jäätmekihis. 
  Määratud luuleidude arv (NISP=2491) ja 
  minimaalne isendite arv (MNI).
Drawing / Joonis: Eve Rannamäe
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VRPHZKDW�\RXQJHU�DJH��RXW�RI�VL[�LQGLYLGXDOV�RQH�ZDV�DERXW���PRQWKV�ROG��IRXU�ZHUH�
EHWZHHQ���DQG����PRQWKV�ROG��EDVHG�RQ�WKH�GDWD�RI�WRRWK�HUXSWLRQ�SUHVHQWHG�E\�6FKPLG�
�������DQG�RQH�VKHHS�ZDV�RYHU��²����\HDUV�ROG��EDVHG�RQ�HSLSK\VHDO�IXVLRQ���3LJV�VHHP�
WR�KDYH�EHHQ�VODXJKWHUHG�PRVWO\�EHWZHHQ�WKH�DJHV�RI��²��\HDUV��EXW�D�IHZ�ZHUH�DOVR�D�
ELW�ROGHU�²�RQH�LQGLYLGXDO�HYHQ�RYHU�����\HDUV��-XGJLQJ�E\�WKH�IHZ�H[LVWLQJ�PDQGLEOH�
IUDJPHQWV��LW�FRXOG�EH�SRVVLEOH�WKDW�WKLV�ROGHU�LQGLYLGXDO�ZDV�D�VRZ��$PRQJVW�WKH�SLJV�
DW�OHDVW�WZR�LQGLYLGXDOV�ZHUH�HVSHFLDOO\�WLQ\��SUREDEO\�QHZ�ERUQ�SLJOHWV��6RPH�RI�WKHLU�
ERQHV�DOVR�FDUULHG�FXW�PDUNV��LQGLFDWLQJ�WKH\�ZHUH�FRQVXPHG�IRU�IRRG��'RPHVWLF�IRZO�
ERQHV��DPRQJ�WKHP�D�IHZ�WKDW�FRXOG�EH�LGHQWLÀHG�DV�FKLFNV��ZHUH�DOVR�FXW�DQG�FKHZHG��
,Q�DGGLWLRQ�WR�IRZO�PHDW�WKHUH�ZHUH�DOVR�PDQ\�HJJ�VKHOO�IUDJPHQWV�LQ�WKH�GDUN�OD\HU��
EXW�WKHLU�SUHFLVH�WD[RQRPLF�DVVRFLDWLRQ�LV�\HW�WR�EH�LGHQWLÀHG�

Fig. 11. The percentage distribution of cattle, sheep/goat and pig bone specimens by bone element from the 
  13th century midden of Karksi Castle. 
Jn 11.  Veise-, lamba/kitse- ja sealuude jaotumus skeletiosade kaupa Karksi linnuse 13. sajandi jäätmekihis.
Drawing / Joonis: Eve Rannamäe
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FISH
)LVK�ERQHV�DQG�VFDOHV�ZHUH�ZHOO�SUHVHUYHG��
QRW� RQO\� WKH�ERQHV� RI� ODUJH�ÀVK��EXW�DOVR�
WKRVH�RI�VPDOO�ÀVK�ZHUH�SUHVHQW�DQG�WKH\�
DUH� QRW� IUDJLOH� ZKHQ� WRXFKLQJ� DQG� KDQ-
GOLQJ��$OWKRXJK�D�ZHW�VLHYH�ZDV�XVHG�ZKHQ�
FROOHFWLQJ� WKH� ERQHV�� LWV� PHVK� ZDV� ODUJH�
HQRXJK��ca.���PP��WR�ORVH�VPDOO�ÀVK�YHUWH-
EUDH��5HJDUGOHVV�RI�WKDW�D�YDOXDEOH�FROOHF-
WLRQ�RI�ÀVK�ERQHV�KDV�EHHQ�REWDLQHG��2XW�
RI�����ÀVK�VSHFLPHQV�����ZHUH�LGHQWLÀHG��
7KRVH� WKDW� UHPDLQHG� XQLGHQWLÀHG� ZHUH�
PRVWO\�IUDJPHQWV�RI�ULEV�DQG�ÀQ�UD\V�

3UHOLPLQDU\�UHVXOWV�RI�WKH�ÀVK�ERQH�
DQDO\VHV� �)LJ�� ���� VKRZ� WKDW� IURP� WKH�
EODFN� OD\HU� RI� ��WK� FHQWXU\� UXEELVK� WKH�
PRVW� H[SORLWHG� ÀVK� �������� FRPH� IURP�
WKH�JURXS�RI�F\SULQLGV��Cyprinidae���)URP�
F\SULQLGV� RQO\� D� IHZ� ERQHV� DQG� VSHFLHV�
ZHUH� LGHQWLÀHG�� WKH� PRVW� FRPPRQ� KHUH�
LV� EUHDP� �Abramis brama��� IROORZHG� E\�
URDFK� �Rutilus rutilus��� LGH� �Leuciscus 
idus�� DQG� WHQFK� �Tinca tinca��� 7KH� VL]H�
GLVWULEXWLRQ� YDULHV� IURP� VPDOO� WR� TXLWH�
ODUJH� ÀVK�� $V� PHQWLRQHG� EHIRUH�� VPDOO�
ERQHV�RI�ÀVK�FRXOG�KDYH�EHHQ�PLVVHG��WKXV�
WKH�HVWLPDWLRQ�RI�WKH�VL]H�RI�WKH�VPDOOHVW�
RQH�ZRXOG�EH�VSHFXODWLYH��EXW�WKH�ODUJHVW�
EUHDP�LQ�WKLV�PDWHULDO�ZDV�DSSUR[LPDWH-
O\����FP�ORQJ��7KH�RWKHU�KHDYLO\�H[SORLWHG�
ÀVK�VSHFLHV�LV�SLNH��Esox lucius�����������
+HUH�WKH�ODUJHVW�VSHFLPHQ�FRPHV�IURP�D�ca.�����FP�ORQJ�LQGLYLGXDO��$OVR�SHUFK��Perca 
ÁXYLDWLOLV��LV�DEXQGDQW����������WKH�ODUJHVW�ÀVK�EHLQJ�DSSUR[LPDWHO\����FP�ORQJ�

$PRQJ�WKH�ÀVK�ERQHV�D�ULE�RI�EUHDP��ZKLFK�KDV�EHHQ�VKDUSHQHG�DQG�SROLVKHG�IURP�
WKH�ORZHU�SDUW�DQG�ZDV�SUREDEO\�XVHG�DV�QHHGOH�RU�DZO��)LJ����������PXVW�HVSHFLDOO\�EH�
QRWHG��)LVK�ERQH�LV�QRW�D�IUHTXHQW�UDZ�PDWHULDO�IRU�WRROV��EXW�ODUJHU�VSHFLPHQV�ZLWK�
PRUH�FRPSDFW�ERQHV�FRXOG�EH�XVHG�LQ�WKLV�ZD\��,Q�VXPPDU\��LW� LV�FOHDU�WKDW�D�UDQJH�
RI�IUHVKZDWHU�ÀVK�GHULYLQJ�IURP�QHDUE\�ULYHUV�DQG�ODNHV�ZHUH�H[SORLWHG�E\�WKH�FDVWOH�
FRPPXQLW\�LQ�WKH���WK�FHQWXU\�

POLLEN AND MACRO-REMAINS 
6DPSOHV�ZHUH�WDNHQ�IURP�7UHQFK���IRU�PDFURERWDQLFDO��JHRDUFKDHRORJLFDO�DQG�SDO\QR-
ORJLFDO�DQDO\VHV��$�WRWDO�RI�WHQ�EXON�VDPSOHV��HDFK�ZHLJKLQJ�D�PLQLPXP�RI�ca.���NJ��
ZHUH�WDNHQ�IRU�PDFURERWDQLFDO�DQDO\VHV�IURP�7UHQFK����VL[��QRV��������������������������
DQG������IURP�WKH�PLGGHQ��)LJ����������WKUHH��QRV�����²�����IURP�WKH�OD\HU�RI�RUJDQLFV�
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Fig. 12. The distribution of fish bone specimens 
  by species from the 13th century midden of 
  Karksi Castle. Number of identified 
  specimens (NISP=207).
Jn 12. Kalaluude liigiline jaotumus Karksi 
  linnuse 13. sajandi jäätmekihis. Määratud 
  luuleidude arv (NISP=207).
Drawing / Joonis: Eve Rannamäe
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XQGHU�WKH�FOD\��)LJ���������DQG�D�IXUWKHU�VSRW�VDPSOH��QR�������IURP�WKH�FOD\�OD\HU�XQ-
GHUO\LQJ�WKH�SHDW���)LJ����������%XON�VDPSOHV�ZHUH�ZHW�VLHYHG�WR�VHSDUDWH�SODQW�UHPDLQV�
IURP�VHGLPHQW��)RU�HDFK�EXON�VDPSOH�DQ�DFFRPSDQ\LQJ�VHW�RI�VDPSOHV�ZHUH�WDNHQ�IRU�
JHRDUFKDHRORJLFDO�DQDO\VHV� �LQFOXGLQJ�,&3�2(6�L�H�� LQGXFWLYHO\�FRXSOHG�SODVPD�RSWL-
PDO�HPLVVLRQ�VSHFWURPHWU\��ORVV�RQ�LJQLWLRQ��SDUWLFOH�VL]H��WKDW�ZLOO�DLP�WR�FKDUDFWHUL]H�
WKH� RUJDQLF��PLQHUDORJLFDO� DQG� HOHPHQWDO� FRPSRQHQWV� RI� WKH� VHGLPHQWV��$�PRQROLWK�
VHTXHQFH�ZDV�VDPSOHG��)LJ������WKURXJK�WKH�PLGGHQ��SHDW�DQG�XQGHUO\LQJ�FOD\��)LJ���$��
(��VDPSOHV�QR������DQG�������)URP�WKLV�VHTXHQFH��VDPSOHV�ZHUH�WDNHQ�IRU�PLFURPRU-
SKRORJLFDO�DQDO\VLV��IRFXVLQJ�LQ�SDUWLFXODU�RQ�WKH�PLGGHQ��ZLWK�WKH�DLP�RI�XQGHUVWDQG-
LQJ�WKH�IRUPDWLRQ�SURFHVVHV�RI�WKLV�OD\HU��

(LJKW�VDPSOHV�ZHUH�DOVR�WDNHQ�IURP�PRQROLWK�WLQ�����IRU�SDO\QRORJLFDO�DVVHVVPHQW��
RQH�VDPSOH�IURP�WKH�VHGLPHQW�GLUHFWO\�RYHUO\LQJ�WKH�PLGGHQ��WKUHH�IURP�WKH�PLGGHQ��
WKUHH�IURP�WKH�SHDW�XQGHUO\LQJ�WKH�PLGGHQ�DQG�D�VLQJOH�VDPSOH�IURP�WKH�FOD\�XQGHU-
QHDWK�WKH�SHDW��$VVHVVPHQW�RI�WKHVH�VDPSOHV�LQGLFDWHV�YDULDEOH�SUHVHUYDWLRQ�DQG�FRQ-
FHQWUDWLRQV�RI�SROOHQ�LQ�WKH�PLGGHQ�DQG�XQGHUO\LQJ�SHDW��$VVHVVPHQW�LQYROYHG�FRXQWLQJ�
����ODQG�SROOHQ�JUDLQV��DQG�VXEVWDQWLDOO\�OHVV�LQ�FDVHV�ZKHUH�FRQFHQWUDWLRQV�ZHUH�SRRU��
1R�SROOHQ�ZDV�SUHVHUYHG�LQ�WKH�VHGLPHQW�RYHUO\LQJ�WKH�PLGGHQ�������FP��RU�IURP�WKH�
VDPSOH�IURP�WKH�EDVH�RI�WKH�PLGGHQ�������FP���2I�WKH�UHPDLQLQJ�VL[�VDPSOHV���7DEOH�����

FRXQWV�RI�����ZHUH�SRVVLEOH�IURP�RQO\�IRXU�
VDPSOHV� ZLWK� UHGXFHG� FRXQWV� IURP� WKH�
UHPDLQLQJ� WZR�� 6DPSOHV�ZLOO� EH� FRXQWHG�
WR� ���� ODQG� SROOHQ� JUDLQV� GXULQJ� WKH� À-
QDO�DQDO\VLV��EXW�WKH�FXUUHQW�DVVHVVPHQW�
SURYLGHV�D�JRRG�LQGLFDWLRQ�RI�WKH�UHODWLYH�
FRPSRVLWLRQ�RI�WKH�SROOHQ�DVVHPEODJHV�DQG�
WKHLU�SUHVHUYDWLRQ�DQG�FRQFHQWUDWLRQ�

3ROOHQ�FRQFHQWUDWLRQV�DUH�ORZ�ZLWKLQ�
WKH�FOD\�XQGHUO\LQJ�WKH�SHDW��)LJ����������
GRPLQDWHG� ODUJHO\� E\� 3RDFHDH� �JUDVVHV��
ZLWK� VRPH� FHUHDO�W\SH� SROOHQ��0DFURERW-
DQLFDO�VDPSOHV�IURP�WKH�FOD\��VDPSOH������
SURGXFHG�RQO\�UHPDLQV�RI�Betula��PRVWO\�
GRZHOV��URXQGZRRG��FXW�DW�WKH�HQGV��PRVW�
OLNHO\� LQWHQWLRQDOO\� SODFHG� WR� ÀOO� LQ� WKH�
QDWXUDO� ZHW� GHSUHVVLRQ�� 7KH� ORZ� FRQ-
FHQWUDWLRQV� DQG� OLPLWHG� GLYHUVLW\� RI� WKH�
SROOHQ� SUHYHQWV� DQ\� GHWDLOHG� GLVFXVVLRQ�
EDVHG�RQ�WKH�SODQW�UHPDLQV��

3ROOHQ�ZDV�EHVW�SUHVHUYHG�LQ�WKH�SHDW�
RYHUO\LQJ�WKH�FOD\��)LJ���������DQG�VKRZV�D�
WUHQG�IRU�GHFUHDVLQJ�DUERUHDO�SROOHQ�IURP�
WKH�EDVH�RI�WKH�SHDW�DQG�LQFUHDVLQJ�YDOXHV�
IRU� 3RDFHDH� DQG� FHUHDO�W\SH� SROOHQ�� 7KH�
KLJK�IUHTXHQFLHV�RI�FHUHDO�SROOHQ��UHDFKLQJ�
ca.�����DW������FP��DUH�WRR�KLJK�WR�GHULYH�

heiki VAlk et al.

Fig. 13. Sampling the monolith sequence.
Jn 13.  Monoliidiproovide võtmine.
Photo / Foto: Aleksander Pluskowski
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PERCENTAGE DATA

Depth (cm)
Betula
Picea
Pinus
Corylus avellana-type
Quercus
Tilia
Alnus
Salix
Sambucus nigra
Calluna vulgaris
Ericaceae
Avena-Triticum-type
Hordeum-type
Cerealia undiff.
Secale
Poaceae
Cyperaceae
Ranunculus
Cannabis type
Chenopodiaceae
Caryophyllaceae
Agrostemma githago
/\FKQLV�ÁRV�FXFXOL
Polygonum aviculare
Rumex acetosa-type
Hypericum
Sinapis-type
Trifolium
Rosaceae
Filipendula
Potentilla
Fabaceae
Vicia-type
Epilobium
Cornus suecica
Apiaceae
Apium
Plantago lanceolata
Campanula
Valeriana dioica
Cirsium
Centaurea nigra
Aster-type
Lactuceae
Artemisia-type
Anthemis type
Pteropsida (monolete) undiff.
Indeterminables
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Table 2. Pollen data from Karksi Castle (Trench 1, monolith 241). All pollen percentages are expressed as a   
 percentage of total land pollen, except fern spores, which are expressed as a percentage of total land   
 pollen + fern spores.

Tabel 2. Karksi linnuse õietolmuanalüüside tulemused (kaevand I, monoliit 241). Kõik õietolmuprotsendid   
 väljendavad protsenti õietolmuterade koguhulgast, v.a sõnajalaeosed, mille protsent on arvutatud   
 õietolmuterade ja sõnajalaeoste koguarvu suhtes.

Composed by / Koostaja: Alexander Brown

the cAstle oF teUtonic order in kArksi
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IURP�QHDUE\�DJULFXOWXUDO�ÀHOGV��DQG�PRVW�OLNHO\�UHÁHFW�SROOHQ�WUDQVSRUWHG�RQ�FHUHDOV�FH-
UHDO�ZDVWH�SURFHVVHG�DQG�RU�GHSRVLWHG�LQ�WKH�IXWXUH�DUHD�RI�WKH�+LJK�&DVWOH��*LYHQ�WKH�
KLJK�IUHTXHQFLHV�RI�FHUHDO�SROOHQ�LW�LV�SUREDEOH�WKDW�D�SURSRUWLRQ�RI�3RDFHDH�SROOHQ�GH-
ULYHV�IURP�FRPPRQ�PLOOHW��Panicum miliaceum���LQGLVWLQJXLVKDEOH�IURP�3RDFHDH�LQ�WKH�
SROOHQ�UHFRUG��$UERUHDO�SROOHQ�IRUPV�RQO\�D�PLQRU�FRPSRQHQW�RI�WKH�SROOHQ�DVVHPEODJH�
LQ�WKH�WZR�SHDW�VDPSOHV�DERYH������FP��VXJJHVWLQJ�D�ODUJHO\�FOHDUHG�ODQGVFDSH�ZLWKLQ�
WKH�YLFLQLW\��7KHUH�LV�LQVXIÀFLHQW�VDPSOH�UHVROXWLRQ�DW�SUHVHQW�WR�GHWHUPLQH�ZKHWKHU�
WKLV�UHGXFWLRQ�LQ�DUERUHDO�SROOHQ�ZDV�UDSLG�RU�PRUH�JUDGXDO��EXW� IXUWKHU�DQDO\VLV�RI�
VDPSOHV�DW���FP�LQWHUYDOV�VKRXOG�KHOS�WR�DQVZHU�WKLV�TXHVWLRQ��7KHUH�DUH�RFFDVLRQDO�
SROOHQ�JUDLQV�RI�D�UDQJH�RI�KHUEDFHRXV�SODQWV�LQGLFDWLYH�RI�GLVWXUEHG��JUD]HG�DQG�FXOWL-
YDWHG�JURXQG��LQFOXGLQJ�Agrostemma githago��FRUQFRFNOH��DQG�$SLDFHDH��FDUURW�IDPLO\���
3ROOHQ�RI�JUDVV\��RSHQ�JURXQG�DQG�ZHWODQG�DUH�VXJJHVWHG�E\�5DQXQFXODFHDH��EXWWHU-
FXSV���Trifolium� �&ORYHUV���5RVDFHDH� �URVH� IDPLO\�� DQG�Filipendula� �PHDGRZVZHHWV���
3ODQW�PDFURIRVVLOV�LQFOXGH�VHYHUDO�IUDJPHQWV�RI�Corylus avellana��KD]HOQXWV��EXW�RWK-
HUZLVH�RQO\�VLQJOH�UHPDLQV�RI�VHHGV�RI�FURS�DQG�UXGHUDO�ZHHGV��LQFOXGLQJ�Galium spu-
rium��IDOVH�FOHDYHUV���Polygonum lapathifolium��SDOH�SHUVLFDULD���Fallopia convolvulus 
�EODFN�ELQGZHHG��Spergula arvensis �FRUQ� VSXUU\���Melandrium album� �:KLWH�&DP-
SLRQ���Chenopodium album� �ZKLWH�JRRVHIRRW�� DQG�Vernonica� VS�� �VSHHGZHOOV���6LQJOH�
VHHGV�RI�ZHWODQG�SODQWV�ZHUH�DOVR�UHFRUGHG��LQFOXGLQJ�Carex�VSS��VHGJHV���Ranunculus 
acris� �PHDGRZ�EXWWHUFXS��DQG�Scirpus sylvaticus� �ZRRG�FOXEUXVK��� ,QVHFW�UHPDLQV�RI�
WKH�$QRELLGDH�IDPLO\�ZHUH�DOVR�QRWHG�LQ�WKH�VDPSOH��6HYHUDO�VSHFLHV�DUH�QRWHG�DV�SHVWV��
ERULQJ�LQWR�ZRRG�RU�OLYLQJ�LQ�ZDVWH�PDWHULDOV��

7KH�SROOHQ�DVVHPEODJH�IURP�WKH�SHDW�FRQWUDVWV�ZLWK�WKH�RQO\�VDPSOH�SUHVHUYLQJ�
SROOHQ�IURP�WKH�RYHUO\LQJ�PLGGHQ��)LJ����������FKDUDFWHUL]HG�E\�WKH�KLJKHU�GLYHUVLW\�RI�
KHUEDFHRXV�SODQW�WD[D�DQG�ORZHU�YDOXHV�IRU�FHUHDO�W\SH�SROOHQ�DQG�SDUWLFXODUO\�3RDFHDH�
�JUDVVHV���7KH�FRPSDUDWLYHO\�ORZ�OHYHOV�RI�3RDFHDH�SROOHQ�IURP�WKH�PLGGHQ�PD\�EH�D�UH-
VXOW�RI�WKH�SRRU�SUHVHUYDWLRQ�TXDOLW\�RI�SROOHQ�DQG�ORZ�FRUURVLRQ�VXVFHSWLELOLW\�RI�JUDVV�
SROOHQ��+DYLQJD��������1RWDEOH�DOVR�DUH�WKH�LQFUHDVHG�YDOXHV�IRU�DUERUHDO�SROOHQ�DQG�
WKH�KLJK�SHUFHQWDJHV�IRU�(ULFDFHDH��KHDWKHU���DOPRVW�FRPSOHWHO\�DEVHQW�LQ�WKH�XQGHUO\-
LQJ�VHGLPHQWV��7KH�KHUEDFHRXV�SROOHQ�FRPSULVHV�D�UDQJH�RI�SODQW�WD[D�RI�VLPLODU�KDEL-
WDWV�WR�WKH�XQGHUO\LQJ�SHDW��EXW�LQFOXGHV�KLJKHU�IUHTXHQFLHV�RI�5RVDFHDH��Filipendula, 
Sinapis�W\SH�DQG�$SLDFHDH�VXJJHVWLYH�RI�ZHW��RSHQ�DQG�JUD]HG�JURXQG��7KH�VLJQLÀFDQW�
GHFUHDVH�LQ�3RDFHDH�DQG�LQFUHDVH�LQ�(ULFDFHDH�DQG�DUERUHDO�SROOHQ�LV�PRUH�GLIÀFXOW�WR�
LQWHUSUHW�LQ�WKH�FRQWH[W�RI�D�VLQJOH�VDPSOH��SDUWLFXODUO\�IURP�DQ�DUFKDHRORJLFDO�GHSRVLW�
ZKHUH� WKH�EDODQFH�EHWZHHQ�SROOHQ�GHULYHG� IURP�WKH� ORFDO�YHJHWDWLRQ�DQG� WKDW� LQWUR-
GXFHG�E\�KXPDQ�DJHQF\�LV�PRUH�GLIÀFXOW�WR�GHWHUPLQH��,QWHUSUHWDWLRQ�RI�WKH�SROOHQ�GDWD�
LV�PDGH�PRUH�GLIÀFXOW�EHFDXVH�RI�WKH�ODFN�RI�DQ�LPPHGLDWH�RII�VLWH�SROOHQ�VHTXHQFH�IRU�
FRPSDULVRQ��+RZHYHU��DGGLWLRQDO�VDPSOHV�IURP�WKH�SHDW�DQG�PLGGHQ�ZLOO�KHOS�WR�GHWHU-
PLQH�ZKHWKHU�WKHUH�LV�D�FRQVLVWHQW�FKDQJH�RU�ÁXFWXDWLRQV�LQ�WKH�SROOHQ�VLJQDO�EHWZHHQ�
WKH�WZR�FRQWH[WV�OLNHO\�WR�UHÁHFW�WKH�ORFDO�YHJHWDWLRQ�RU�WKH�LQÁXHQFH�RI�DQWKURSRJHQLF�
IDFWRUV��)RU�H[DPSOH��ZDVWH�PDWHULDO�GXPSHG� LQWR� WKH�PLGGHQ�PD\�SURGXFH�VXGGHQ�
VSLNHV� LQ�GLVFUHWH�SROOHQ� WD[D�� VXFK�DV� WKH� LQFUHDVH� LQ�(ULFDFHDH��SHUKDSV� UHÁHFWLQJ�
VSHFLÀF�DFWLYLWLHV�DQG�GHSRVLWLRQDO�HYHQWV��

7KH�SRWHQWLDO�FRQWULEXWLRQ�RI�SROOHQ�IURP�IRRG�SODQWV�VWRUHG�DQG�RU�FRQVXPHG�LQ�
WKH�HDUO\�SKDVH�RI�WKH�FDVWOH�LV�HPSKDVL]HG�KHUH�LQ�SDUWLFXODU��VLQFH�PDQ\�RI�WKH�SROOHQ�

heiki VAlk et al.

���3HUVRQDO�FRPPHQW�E\�(OĪELHWD�.DF]RURZVND��8QLYHUVLW\�RI�*GDĔVN��
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IDPLO\�DQG�JHQHUD�LQFOXGH�HGLEOH�SODQW�VSHFLHV�RU�WKRVH�RI�HFRQRPLF�YDOXH��)RU�H[DPSOH��
SROOHQ�RI�Sinapis�W\SH�PD\�UHSUHVHQW�XVHIXO�SODQWV�VXFK�DV�Sinapis alba��PXVWDUGV��DQG�
Sinapis arvensis��FKDUORFN���3ROOHQ�RI�$SLDFHDH��FDUURW�IDPLO\��PD\�UHSUHVHQW�D�UDQJH�
RI�VSHFLHV�UHÁHFWLQJ�WKH�FXOWLYDWLRQ�RI�YHJHWDEOHV��H�J��FDUURWV��FHOHU\�DQG�SDUVQLS��DQG�
WKH�XVH�RI�KHUEV��H�J��GLOO��IHQQHO�DQG�SDUVOH\���3ROOHQ�RI�WKH�5RVDFHDH�IDPLO\�LQFOXGHV�D�
ZLGH�UDQJH�RI�HGLEOH�IUXLWV�LQFOXGLQJ�DSSOHV��SHDUV��SOXPV��FKHUULHV��VWUDZEHUULHV�DQG�
UDVSEHUULHV��6WUDZEHUULHV�DQG�UDVSEHUULHV�DUH�OLNHO\�WR�KDYH�EHHQ�JURZLQJ�QDWXUDOO\�
RQ�VLWH��DV�WKH\�VWLOO�GR�WRGD\��UDWKHU�WKDQ�QHFHVVDULO\�UHSUHVHQWLQJ�FXOWLYDWHG�SODQWV��
VHHGV�RI�ERWK�SODQWV�RFFXU�ZLWKLQ�WKH�PLGGHQ��VHH�EHORZ���6HHGV�RI�IUXLW�WUHHV�DUH�QRW�DV�
\HW�HYLGHQW�IURP�WKH�PDFURERWDQLFDO�UHFRUG�IURP�.DUNVL��7KH�FHUHDO�SROOHQ�PD\�UHÁHFW�
WKH�QHDUE\�SURFHVVLQJ�DQG�RU�VWRUDJH�RI�FHUHDOV��DOWKRXJK�PDFURERWDQLFDO�UHPDLQV�RI�
FHUHDO�JUDLQV�DUH�FRQVSLFXRXV�E\�WKHLU�DEVHQFH�IURP�WKH�PLGGHQ��VHH�EHORZ���

3ODQW�PDFURIRVVLOV�IURP�WKH�PLGGHQ��VDPSOHV�������������������������������LQGL-
FDWH�D�UDQJH�RI�KDELWDWV��'DPS�ZHW�DUHDV�DUH�VXJJHVWHG�E\�VHHGV�RI�Carex, Filipendula 
ulmaria��PHDGRZVZHHW���Prunella vulgaris��VHOIKHDO���Scirpus vulgaris��ZRRG�FOXEUXVK��
and Eleocharis palustris/uniglumis��FRPPRQ�VSLNHUXVK�VOHQGHU�VSLNH�UXVK���Corylus 
avellana, Rubus idaeus��UDVSEHUU\��DQG�Fragaria vesca��ZLOG�VWUDZEHUU\��PD\�HTXDOO\�
UHSUHVHQW� WKH� UHPDLQV� RI� QDWXUDOO\� GHSRVLWHG� RU� GHOLEHUDWHO\� FROOHFWHG� HGLEOH� IUXLWV��
3ODQWV�RI�UXGHUDO� �GLVWXUEHG��KDELWDWV�DUH�UHSUHVHQWHG�E\�VLQJOH�VHHGV�RI�Polygonum 
lapathifolium, 3ODQWDJR�PDMRU��*UHDWHU�3ODQWDLQ��DQG�Viola arvensis��)LHOG�3DQV\���

,QWHUSUHWDWLRQ�RI�WKH�SUHOLPLQDU\�PDFURERWDQLFDO�DQG�SDO\QRORJLFDO�UHVXOWV�IURP�
ERWK�WKH�SHDW�DQG�RYHUO\LQJ�PLGGHQ�LQGLFDWH�WKH�LQFOXVLRQ�RI�SODQWV�QR�GRXEW�JURZLQJ�LQ�
ORFDOL]HG�GDPS�HQYLURQPHQWV��HPSKDVL]HG�E\�WKH�ZDWHUORJJHG�QDWXUH�RI�WKH�VHGLPHQWV��
+RZHYHU��WKH�DEVHQFH�RI�FHUHDO�UHPDLQV��RU�VHHGV�RI�ZHHGV�FORVHO\�DVVRFLDWHG�ZLWK�FXO-
WLYDWLRQ�� LV� LQWHUHVWLQJ� JLYHQ� WKH� FRPSDUDWLYHO\�KLJK� YDOXH� IRU� FHUHDOV� LQ� WKH� SROOHQ�
UHFRUG��WKLV�PD\�UHÁHFW�WKH�GLIIHUHQW�WDSKRQRPLF�SURFHVVHV�DQG�VRXUFH�DUHDV�IRU�SROOHQ�
DQG�PDFURERWDQLFDO�UHPDLQV��&HUHDO�UHPDLQV�WHQG�QRW�WR�VXUYLYH�LQ�WKH�PDFURERWDQLFDO�
UHFRUG�XQOHVV�DFFLGHQWDOO\�FKDUUHG��DQG�IRRG�ZDVWH�LV�XQOLNHO\�WR�\LHOG�XQSURFHVVHG�FH-
UHDO�JUDLQV��7KH�SROOHQ�UHFRUG�PD\�WKHUHIRUH�EH�WKH�RQO\�UHFRUG�RI�WKH�SUHVHQFH�RI�FHUH-
DOV�ZLWKLQ�WKH�FDVWOH��2WKHU�WKDQ�Secale��U\H���ZKLFK�LV�ZLQG�SROOLQDWHG��ZHOO�GLVSHUVHG�
DQG�SURGXFHG�LQ�ODUJH�TXDQWLWLHV��WKH�PDMRULW\�RI�FHUHDO�SROOHQ�LV�VHOI�SROOLQDWHG�²�DQG�
WKHUHIRUH�SURGXFHG�LQ�VPDOO�TXDQWLWLHV��ZLWK�ODUJH�JUDLQV�WKDW�WUDYHO�RQO\�YHU\�VKRUW�
GLVWDQFHV�IURP�VRXUFH��&HUHDO�SROOHQ�LV�WKHUHIRUH�W\SLFDOO\�IRXQG�LQ�RQO\�VPDOO�TXDQWL-
WLHV�LQ�SROOHQ�DVVHPEODJHV��HYHQ�DGMDFHQW�WR�DJULFXOWXUDO�ÀHOGV��7KH�FHUHDO�SROOHQ�LQ�WKH�
.DUNVL�VDPSOHV�LV�ODUJHO\�RI�WKH�Avena-Triticum�JURXS��ZLWK�VPDOOHU�TXDQWLWLHV�RI�Se-
cale and Hordeum�W\SH�SROOHQ��6XFK�ODUJH�SHUFHQWDJHV�IRU�WKH�ODWWHU�JURXS�RI�FHUHDO�SRO-
OHQ�DUH�WKHUHIRUH�YHU\�XQOLNHO\�WR�UHÁHFW�QHDUE\�FXOWLYDWHG�ÀHOGV��:KHQ�WDNHQ�ZLWK�WKH�
RWKHU�FHUHDO�SROOHQ�W\SHV��WKH�KLJK�SHUFHQWDJHV�PD\�UHÁHFW�WKH�VWRUDJH�RU�SURFHVVLQJ�
RI�FHUHDOV�ZLWKLQ�WKH�FDVWOH��([DPLQDWLRQ�RI�SRWHQWLDO�VWRUDJH�FRQWH[WV�PD\�LQ�IXWXUH�
SURYH�PRUH�IUXLWIXO�IRU�FHUHDO�UHPDLQV��0RUH�GHWDLOHG�LQWHUSUHWDWLRQ�RI�WKH�SDO\QRORJL-
FDO�DQG�PDFURERWDQLFDO�GDWD�PXVW�DZDLW�WKH�UHVXOWV�RI�D�PRUH�WKRURXJK�H[DPLQDWLRQ�RI�
WKH�VDPSOHV�FXUUHQWO\�LQ�SURJUHVV��1RQHWKHOHVV��WKH�SUHOLPLQDU\�PDFURERWDQLFDO�DQG�
SDO\QRORJLFDO�UHVXOWV�HPSKDVL]H�WKH�VLJQLÀFDQW�SRWHQWLDO�RI�SODQW�UHPDLQV�WR�FRQWULEXWH�
WRZDUGV�RXU�XQGHUVWDQGLQJ�RI�SODQW�XVH��DQG�GHPRQVWUDWHV�WKH�SRWHQWLDOO\�ZLGH�UDQJ-
LQJ�KDELWDWV�DQG�UHVRXUFHV�H[SORLWHG�E\�HDUO\�SRVW�FRQTXHVW�FRPPXQLWLHV�
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REMAINS OF TIMBER CONSTRUCTION
,Q�WKH�HDVWHUQ�SDUW�RI�WKH�SORW��LQ�WKH�DUHD�ZKHUH�QXPHURXV�VWRQHV�ZLWK�WKH�GLDPHWHU�RI�
��²���FP�ZHUH�GLVFRYHUHG�LQ�������D�SLW�ZLWK�WKH�ZLGWK�RI�ca.�����P�LQ�LWV�XSSHU�SDUW��
FXWWLQJ�WKURXJK�WKH�EODFN�PLGGHQ�DOPRVW�SHUSHQGLFXODUO\�WR�WKH�WUHQFK��ZDV�GLVFRYHUHG�
�)LJ����������,Q�WKH�ERWWRP�RI�WKH�SLW�D�ORJ�ZLWK�D�UHFWDQJXODU�VHFWLRQ�RI����í����FP�ZDV�
XQHDUWKHG��)LJ�������������� ,WV�VRXWKHUQ�HQG�VWUHWFKHG� LQWR�WKH�WUHQFK�DW�D� OHQJWK�RI�
����FP��7KH�ORJ�WKDW�ZDV�FDUHIXOO\�D[HG�RULJLQDWHG�IURP�VRPH�HDUOLHU�WLPEHU�FRQVWUXF-
WLRQ��,WV�VHFRQGDU\�XVH�ZDV�VKRZQ�E\�D�GLDJRQDOO\����o��FXW�GRZHO�ZLWK�WKH�GHSWK�RI�
���FP�DQG�OHQJWK�RI����FP��,Q�WKH�ORJ�WKHUH�ZDV�DOVR�D�GULOOHG�KROH��GLDPHWHU�����FP��
WKDW�FRQWDLQHG�WKH� IUDJPHQW�RI�D�SHJ�WKDW�KDG� OLQNHG� LW�ZLWK�DQRWKHU� ORJ�GXULQJ� LWV�
SULPDU\�XVH��$V�WKH�ORJ�ZDV�LQ�D�KRUL]RQWDO�SRVLWLRQ�DQG�FDUHIXOO\�SDFNHG�ZLWK�VWRQHV�
ZLWK�D�GLDPHWHU�RI������²���FP�IURP�ERWK�VLGHV�DQG�IURP�WKH�HQG��LW�ZDV�HYLGHQWO\�QRW�
LQFLGHQWDOO\�WKURZQ�LQWR�WKH�SLW��EXW�VHUYHG�DV�WKH�IRXQGDWLRQ�RI�VRPH�ORQJHU�WLPEHU�
FRQVWUXFWLRQ�WKDW�UHPDLQHG�PDLQO\�LQ�WKH�SURÀOH��L�H��RXW�RI�WKH�WUHQFK�DUHD��7KH�UDGLR�� 

FDUERQ� GDWH� WDNHQ� IURP� WKH� RXWHUPRVW�
\HDU�ULQJV�RI�WKH�WUHH��7DEOH�������JDYH�WKH�
UHVXOW�����²�����$'��$V�ERWK�SDYHPHQWV�
ZHUH� EURNHQ� LQ� WKH� DUHD� RI� WKH� ORJ�� WKH�
FRQVWUXFWLRQ�IRU�ZKLFK�LW�ZDV�VHFRQGDULO\�
XVHG�FDQ�EH�GDWHG��SUREDEO\��WR�WKH�3RVW�
0HGLHYDO�3HULRG�

CONCLUSIONS AND 
INTERPRETATION

2Q� WKH� EDVLV� RI� H[FDYDWLRQ� UHVXOWV� RI�
2011 and 2012 the general stratigra-
SK\� DQG� FKURQRORJ\� RI� DFWLYLWLHV� LQ� WKH�
PDLQ� FRXUW\DUG� RI� WKH� +LJK� &DVWOH� RI�
.DUNVL� FDQ� EH� RXWOLQHG�� 7KH� SODFH� IRU�
WKH� FDVWOH� ZDV� GHWHUPLQHG�� HYLGHQWO\��
E\�WKH�QDWXUDO�YDOOH\V�FURVVLQJ�DQG�UXQ-
QLQJ� LQWR� WKH� GHHS� .DUNVL�+DOOLVWH� DQ-
FLHQW� YDOOH\�� 7KHVH� YDOOH\V� GHWHUPLQHG�
ERWK� WKH� DUHD� IRU� WKH� PDLQ� FDVWOH� DQG�
LWV� ODUJH� RXWHU� EDLOH\�� :KHQ� WKH� SODFH�
ZDV� FKRVHQ� IRU� WKH� FRQVWUXFWLRQ� RI� WKH�
PDLQ�FDVWOH��WKHUH�ZDV�D�VKDOORZ�EDVLQ�
OLNH� GHSUHVVLRQ� LQ� WKH� DUHD�� 7KH� GLDP-
HWHU� RI� WKH� EDVLQ� ZDV� DW� OHDVW� �²�� P 
DQG� LWV� GHSWK� VWUHWFKHG� DW� OHDVW� ���� P 
GHHSHU� WKDQ� WKH� VXUURXQGLQJV�� 0RVW�
OLNHO\�� WKH� DUHD� ZDV� ZHW�� EHLQJ� IHG� E\�
XQGHUJURXQG�VSULQJ�ZDWHUV��DQG�LW�PD\-
EH� HYHQ� IRUPHG� D� VPDOO� SRRO� LQ� UDLQ\�
VHDVRQV�� 7KH� ÀUVW� DFWLYLW\� RI� WKH� FDVWOH�
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Fig. 14. Log of secondary use as the basis of some 
  timber construction from a Late Medieval or 
  Early Modern Times pit in Karksi Castle. 
Jn 14.  Puitkonstruktsiooni alustoeks olev 
  sekundaarselt kasutatud palk hiliskeskaegsest 
  või varauusaegsest sissekaevest Karksi 
  ordulinnuses.
Photo / Foto: Aleksander Pluskowski
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EXLOGHUV�� RQFH� EHWZHHQ� ����� DQG� ������ ZDV� FXWWLQJ� \RXQJ� WUHHV� DQG� EXVKHV� DQG�
WKURZLQJ�WKHP�LQWR�WKH�QDWXUDO�GHSUHVVLRQ�WR�ÀOO�LW��-XGJLQJ�E\�WKH�DJH�RI�WKH�WUHHV�
LW�VHHPV�OLNHO\�WKDW�WKH\�KDG�JURZQ�RQ�ODQG�WKDW�KDG�EHFRPH�GHVHUWHG�DV�D�UHVXOW�RI�
WKH�FUXVDGHV�EXW�WKDW�KDG�EHHQ�D�FXOWXUDO�ODQGVFDSH�EHIRUH��&RQVHTXHQWO\��WKH�EDVLQ�
ZDV�ÀOOHG�ZLWK�FOD\��WDNHQ��SUREDEO\��IURP�WKH�UH�VKDSHG�VORSHV�RI�WKH�FDVWOH�KLOO�

'XH� WR� LWV�ZHLJKW�� WKH�FOD\�FRPSUHVVHG� WKH�RUJDQLF�VHGLPHQWV�EHORZ� LW��$V�D�
UHVXOW�RI�WKLV�SURFHVV�RI�DXWR�FRPSDFWLRQ��WKH�DUHD�RI�WKH�EDVLQ�FRQWLQXRXVO\�IRUPHG�
D�ZHW�GHSUHVVLRQ�LQ�WKH�FRXUW\DUG�RI�WKH�IXWXUH�+LJK�&DVWOH��:LWKLQ�WKLV�DUHD�DQ�
RUJDQLF�SHDW\�OD\HU�IRUPHG��VWDUWLQJ�QRW�HDUOLHU�WKDQ������EDVHG�RQ�WKH�UDGLRFDUERQ�
PRGHO�� -XGJLQJ� E\� LQWHUQDO� GLIIHUHQFHV� LQ� SROOHQ� FRQWHQWV� �WKH� VKDUH� RI� DUERUHDO�
SROOHQ� LV�GLIIHUHQW� LQ� LWV�ERWWRP�DQG�KLJKHU�SDUWV��� WKH�SHDW�ZDV� IRUPHG�QRW�DV�D�
UHVXOW� RI� GHFRPSRVLWLRQ� RI� RUJDQLF� PDWHULDO� GXPSHG� DW� RQH� PRPHQW�� EXW� RYHU� D�
ORQJHU�SHULRG�RI�WLPH��7KH�SUHVHQFH�RI�VRPH�EULFN�IUDJPHQWV�LQ�WKH�FOD\�EHORZ�LW�LQ-
GLFDWHV�WKDW�WKH�FRQVWUXFWLRQ�RI�WKH�VWRQH�FDVWOH�KDG�EHJXQ�EHIRUH�WKH�IRUPDWLRQ�RI�
WKH�SHDW�DOUHDG\��7KHVH�EULFN�SLHFHV�JLYH�HYLGHQFH�RI�DFWLYLWLHV�LQ�WKH�VXUURXQGLQJV�
DOVR�GXULQJ�WKH�IRUPDWLRQ�RI�WKH�SHDW�DV�D�UHVXOW�RI�JUDGXDO�QDWXUDO�SURFHVV��7KXV��
WKHUH�H[LVWHG�D�WLPH�JDS�RI�VHYHUDO�\HDUV�EHWZHHQ�WKH�ÀUVW�FRQVWUXFWLRQ�ZRUNV��ÀOO-
LQJ�WKH�RULJLQDO�ZHW�EDVLQ�ZLWK�FXW�ZRRG�DQG�WKH�OD\HU�RI�FOD\��DQG�WKH�EHJLQQLQJ�RI�
LQWHQVLYH�RFFXSDWLRQ�DFWLYLWLHV�LQ�WKH�+LJK�&DVWOH��7KLV�PHDQV�WKDW�WKH�FRQVWUXFWLRQ�
ZRUNV�RI�WKH�FDVWOH�ZHUH�JUHDWO\�¶IUR]HQ·�IRU�WKDW�SHULRG�IRU�VRPH�UHDVRQ�

%HLQJ�VWLOO�PXGG\�DQG�XQSOHDVDQW��ZKHQ�LQWHQVLYH�RFFXSDWLRQ�DFWLYLWLHV�ZHUH�
ODXQFKHG�LQ�WKH�+LJK�&DVWOH�DUHD��WKH�DUHD�RI�WKH�EDVLQ�QHHGHG�WR�EH�ÀOOHG�DJDLQ��
7KXV��LW�EHJDQ�WR�IXQFWLRQ�DV�D�SODFH�RI�UXEELVK�GLVSRVDO��LQFOXGLQJ�UHPDLQV�RI�IRRG�
DQG�OHDWKHU�SURFHVVLQJ���3UREDEO\��WKHQ�PLGGHQ�ZDV�IRUPHG�GXULQJ�D�VKRUW�SHULRG�
RI�WLPH��7KLV�LV�VKRZQ�DOVR�E\�WKH�FRQVLGHUDEO\�ORZ�QXPEHU�RI�DQLPDO�LQGLYLGXDOV�
DPRQJ� WKH� ERQH�PDWHULDO�� ZKHQ� FRQVLGHULQJ� WKH� ODUJH� WRWDO� QXPEHU� RI� DQDO\]HG�
DQLPDO�ERQHV��-XGJLQJ�E\�WKH�VLPLODU�UHVXOWV�RI�WKH�UDGLRFDUERQ�GDWHV�WDNHQ�IURP�
WKH�PLGGHQ��SHDW�DQG�RUJDQLF�UHPDLQV� LQ� WKH�FOD\�� WKH� WLPH�VSDQ�VLQFH� WKH�HDUOL-
HVW�ZRUNV�LQ�WKH�FDVWOH�DUHD�XS�WR�WKH�IRUPDWLRQ�RI�WKH�WRS�SDUW�RI�WKH�PLGGHQ�ZDV�
UDWKHU�VKRUW��7KH�RYHUODSSLQJ�SDUWV�RI�WKH�WKUHH�FDOLEUDWHG�UDGLRFDUERQ�GDWHV�IURP�
WKH�PLGGHQ�LQGLFDWH�WR�WKH�SHULRG�����²�����$'��DIWHU�PRGHOOLQJ�²�WR�����²������
7KLV�GDWH�LV��KRZHYHU��LQ�FRQWUDGLFWLRQ�ZLWK�WKH�JHQHUDO�FKURQRORJ\�RI�WKH�UDGLRFDU-
ERQ�GDWHV��FRPSDUH�FDOLEUDWHG�GDWHV�RI�VDPSOHV�QR���²��DQG�QR����LQ�7DEOH�����,I�WKH�
IRUPDWLRQ�RI� WKH�VWUDWLJUDSKLFDOO\�HDUOLHVW� OD\HU� �)LJ���������KDG�EHJXQ�RQO\�DIWHU�
������WKHUH�VHHPV�WR�KDYH�EHHQ�LQVXIÀFLHQW�WLPH�IRU�WKH�SHDW�OLNH�OD\HU��)LJ���������
WR�IRUP��SULRU�WR�WKH�GHSRVLWLRQ�RI�WKH�PLGGHQ��)LJ����������,W�FDQQRW�EH�H[FOXGHG�WKDW�
WKH�SHDW�OLNH� OD\HU� LV�DOVR�D�GXPSHG�GHSRVLW��DOWKRXJK�LW� ODFNV�WKH�DUFKDHRORJLFDO�
LQFOXVLRQV�UHFRUGHG�IURP�WKH�PLGGHQ��7KLV�K\SRWKHVLV�ZLOO�EH�WHVWHG�WKURXJK�WKH�PL-
FURPRUSKRORJLFDO�DQDO\VLV�FXUUHQWO\�XQGHUZD\��,I�WKH�OD\HU�DSSHDUV�WR�EH�GXPSHG��
WKH� FRQWUDGLFWLRQ�EHWZHHQ�UDGLRFDUERQ�GDWHV�GLVDSSHDUV�DQG� WKH�PLGGHQ�� L�H�� WKH�
EHJLQQLQJ�RI�LQWHQVLYH�RFFXSDWLRQ�DFWLYLWLHV�FDQ�EH�GDWHG�WR�WKH�����V�DOUHDG\��7ZR�
FRLQV�IURP�WKH�XSSHU�SDUW�RI�WKH�PLGGHQ�VKRZ�WKDW�WKH�WRS�RI�WKH�PLGGHQ�KDV�IRUPHG�
QR�HDUOLHU�WKDQ�LQ�WKH�VHFRQG�KDOI�RI�WKH�����V�

7KH�WUDFHV�RI�WKH�SUH�FDVWOH�EDVLQ�FRXOG�FOHDUO\�EH�REVHUYHG�LQ�WKH�SURÀOHV�RI�WKH�
WUHQFK�²�DOO�WKH�OD\HUV�IROORZHG�WKH�RULJLQDO�UHOLHI�RI�WKH�JURXQG��EHLQJ�VRPHZKDW�VXQN�
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LQ�WKH�DUHD�RI�WKH�FHQWUDO�SDUW�RI�WKH�EDVLQ��)LJ������LQFOXGLQJ�ERWK�PHGLHYDO�SDYHPHQWV��
7KXV��WKH�VLQNLQJ�FDXVHG�E\�WKH�JUDGXDO�SURFHVV�RI�SHDW�IRUPDWLRQ�DQG�GHFD\�RI�RUJDQLF�
PDWWHU�KDG�FRQWLQXHG�DOVR�DIWHU�WKH�FRQVWUXFWLRQ�RI�WKH�SDYHPHQWV�

$V�WKH�PLGGHQ�GDWHV�IURP�WKH�ODVW�WKLUG�RI�WKH���WK�FHQWXU\��EXW�WKH�ORZHVW�OD\HUV�
VWXGLHG�LQ������DQG�PD\EH�DOVR�WKH�WRS�OD\HUV�VWXGLHG�LQ������VHHP�WR�EH�IURP�WKH���WK�
FHQWXU\��D�SDUW�RI�WKH�FXOWXUDO�OD\HUV��KDV�HYLGHQWO\�EHHQ�UHPRYHG�ZKHQ�FRQVWUXFWLQJ�
WKH� ORZHU�SDYHPHQW��7KH� OD\HUV�ZLWK� UDWKHU� ORZ�FRQFHQWUDWLRQ�RI�ÀQGV�EHWZHHQ� WKH�
VDQG�XQGHU�LW�DQG�WKH�PLGGHQ�FDQQRW�EH�LQWHUSUHWHG�DV�D�UHVXOW�RI�FRQWLQXRXV�DFWLYL-
WLHV�GXULQJ�D�SHULRG�RI�PRUH�WKDQ�D�KXQGUHG�\HDUV��LQFOXGLQJ�WKH�ZKROH���WK�FHQWXU\��
(YLGHQWO\��DOO� OD\HUV� IRUPHG� LQ� WKH���WK�FHQWXU\��DQG�SUREDEO\�QRW�RQO\� WKRVH��ZHUH�
UHPRYHG�IURP�WKH�FRXUW\DUG�RQFH�VRPH�WLPH�EHIRUH�FRQVWUXFWLQJ�WKH�ORZHU�SDYHPHQW�

7KH�FKURQRORJ\�RI�SULPDU\�FRQVWUXFWLRQ�DFWLYLWLHV�LQ�.DUNVL�HQDEOHV�XV�WR�PDNH�
VXJJHVWLRQV�DOVR�DERXW�WKH�FRQVWUXFWLRQ�KLVWRU\�RI�9LOMDQGL�&DVWOH�²�WKH�FHQWUDO�2UGHU�
&DVWOH�RI�WKH�UHJLRQ��7KH�VWDUW�RI�LQWHQVLYH�RFFXSDWLRQ�DFWLYLWLHV�LQ�.DUNVL�&DVWOH��MXGJ-
LQJ�E\� WKH�PRGHOOHG� FDOLEUDWLRQ�UDQJHV�DQG� WKH�VWUDWLJUDSKLFDO� VHTXHQFH�RI� VDPSOHV�
�7DEOH����SUHVXPDEO\�LQ�WKH�����V�RU�HDUO\�����V��HQDEOHV�XV�WR�VXJJHVW�WKDW�WKH�ÀUVW�
VWDJH�RI�WKH�FRQVWUXFWLRQ�ZRUNV�KDG�HQGHG�LQ�9LOMDQGL�E\�WKDW�WLPH�DOUHDG\��7KH�HQG�
RI�RQH�VWDJH�RI�PDMRU�ZRUNV�HQDEOHG�WKH�2UGHU��PD\EH�DOVR�DIWHU�D�FHUWDLQ�WLPH�VSDQ�
QHHGHG�IRU�DFFXPXODWLRQ��WR�GLUHFW�UHVRXUFHV�WR�WKH�FRQVWUXFWLRQ�RI�QHZ�SRZHU�FHQWUHV�
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research grant No. 8510 and the European Union through the European Regional De-
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13. SAJANDI KULTUURKIHT KARKSI ORDULINNUSEL
Heiki Valk, Alexander Brown, Eve Rannamäe, Monika Badura, Lembi Lõugas ja Aleksander Pluskowski

������DDVWDO�MlWNXVLG�NDHYDPLVHG�.DUNVL�RUGXOLQQXVHV��HHOPLVHO�DDVWDO�DYDWXG��NXLG�NXOWXXUNLKL�RRGDWXVW�
VXXUHPD�SDNVXVH�W}WWX�O}SHWDPDWD�MllQXG�MD�WDOYHNV�NRQVHUYHHULWXG�,�NDHYDQGLV�SHDOLQQXVH�}XHO��.XOWXXU-
NLKL�S}KMDQL�XXULWL�OlEL�����P2�VXXUXQH�DOD��MQ��������.RQVHUYHHULWXG�NDHYDQGL�SURÀLOLGHVW���OHPLVWH�VLOOXWLVWH�
WVRRQLVW� YDULVHQXG�SLQQDVHVW� OHLWL� DPPXQRROHRWV�� OXXÁ||GL� MD� SllVWLNX�NDWNH��3lUDVW� SLQQD�SXKDVWDPLVW�
MlWNXV�������DDVWDO�SDOMDQGXQXG�SXQDQH�OLLYVDYL��MQ��������PLOOH�DOO�WXOL�QlKWDYDOH�KDOOLNDV��ODDVWH�MD�NRNNX-
SUHVVLWXG�URKWX�VLVDOGDY�OHLGXGHWD�SLQQDVHNLKW��MQ���������(GDVL�SDOMDQGXV��OH�NDHYDQGL�SLQQDYHHVW�PlUJ�
��²������ FP�SDNVXQH�PXVW�NXOWXXUNLKW� �MQ���������PLV� VLVDOGDV� URKNHOW� ODDVWH�� RNVL��SlKNOLNRRUL�� ORRPD���
OLQQX��MD�NDODOXLG�QLQJ�DUYXNDOW�SlKNOL��MD�YHLGL�PXQDNRRUL��/HLWL�SXX��MD�WRKWQ}XGH�NDWNHLG��MQ�����OXXDNRQWV��
WlULQJXWDROLQH�SXXHVH��MQ��������SXXVW�PlQJXQXSS��MQ��������NROP�Q||ULMXSSL��MQ�������QLQJ�DUYXNDOW�QDKNHVH-
PHWH�WRRWPLVMllNH��0lUNLPLVW�YllULYDG�O}LJHWHJD�SXOJDRWVDG��MQ�����PLOOHVW�P}QHG��MQ�������Y}LYDG�SlULQHGD�
PDNVXNRKXVWXVWH�WlLWPLVH�MlOJLPLVHNV�NDVXWDWXG�PDJDVLSXONDGHVW��MD�RUQDPHQGLJD�NDVHWRKXW�NLNHVHG��MQ�����
0XVWDVW� NLKLVW� VDDGL� ND� NDNV� VDUYHVW�PlQJXQXSSX� �MQ� ��� ��� ���� OXXQ}HO� Y}L� �QDDVNHO� �MQ� ��� ����� ROHWDWDY�
SHDKDUMD�OXXSODDGL�NDWNH��MQ��������NDNV�RUQDPHQGLJD�LOXVWDWXG�OXXSODDGLNHVW��MQ�����������YXUULOXX��MQ���������
OXLVN��MQ��������NlLDNLYL�NDWNH�MD�UDXDVW�WDUEHDVMX��MQ�����$VMDROX��HW�OHLWL�YDLG�NDNV�YlLNHVW�OLKWNHGUDQ}XGH�
NLOGX��DQQDE�WXQQLVWXVW�����VDM� OLQQXVH�DVXNDWH�KRRSLV�WHLVWVXJXVHVW�V||JLODXDNXOWXXULVW��Y}UUHOGHV�NHVN-
DHJVH�9LOMDQGLPDD�PDD�DVXODWH�MD�NHVNDHJVH�9LOMDQGL�OLQQDJD��/DDVWXGH��ORRPD���OLQQX��MD�NDODOXXGH�QLQJ�
QDKDULEDGH�VXXU�NRQWVHQWUDWVLRRQ�QLQJ��NVLNXG�OXX��MD�VDUYHW||WOHPLVMllJLG�QlLWDYDG��HW�NLKW�RQ�WHNNLQXG�
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WHOOLVHW�NLNH��6HOOH�WlLWHNLKL�SDNVXV�ROL�NDHYDQGL�LGDRWVDV�OLJLNDXGX�PHHWHU��NDHYDQGL�OllQHRVDV�YDLG�X����
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VHPDLG�ODGHVWXVL��HQDPLNX�NDHYDQGL�XODWXVHV�ND��ODOQLPHWDWXG�VDYLNLKWL��YDLG�SURRYLãXUÀGH��SURÀLOLWUDQãHH�
MD�PXOODSXXUL�DELO��6DYLNLKLV�OHLGXQXG�URKX�MD�SXXOHKWHGH�SHVDVW�Y}HWXG�V�VLQLNXSURRY�DQGLV�WXOHPXVHNV�
DMDYDKHPLNX�����²������6DYLNLKL�DOO�SDLNQHV���²���FP�SDNVXQH��WXJHYDOW�NRNNXSUHVVLWXG�RUJDDQLNDNLKW��MQ�
��������PLV�VLVDOGDV�SXXOHKWL��URKWX�MD�RNVL��VK�URKHOLVL�NXXVHRNVL��VDPXWL�NRUUDWXOW�OHEDYDLG�QRRUWH�NXXVNHGH�
MD� NDVNHGH� W�YHVLG� �OlELP}}W� NXQL� �²�� FP�� QLQJ� VDPPDOW� MD� YHLGL� XPEURKXVHHPQHLG��2UJDDQLNDPDVVLVW�
Y}HWXG�V�VLQLNXSURRY��7DEHO�������YLLWDE�SlUDVW�PRGHOOHHULPLVW�DMDYDKHPLNXOH�����²���������6HH�GDWHHULQJ�
DQQDE�DMDOLVH�DODPSLLUL�ND�N}LJLOH�VHOOHVW�KLOLVHPDWHOH�ODGHVWXVWHOH��6�JDYDPDO�DOJDV�LQLPWHJHYXVH�MlOJHGHWD�
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MlUN�MlUJXOW�Y}L�RQ�WHJHPLVW� MlUVX�PXUUDQJXJD��7HUDYLOMDGH�}LHWROPX�NRQWVHQWUDWVLRRQ�WXUEDWDROLVHV�NLKLV�
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JLWLOOL�MD�SHWHUVHOOL�NDVYDWDPLVHOH��/HLWL�ND�URRV}LHOLVWH�VXJXNRQQD�WDLPHGH�²�VLLD�NXXOXYDG�QlLWHNV�}XQD���
SLUQL���SORRPL��MD�NLUVLSXXG��PDDVLNDG�MD�YDDULNDG�²��}LHWROPX��NXLG�HQDPDVWL�SROQXG�VHGD�Y}LPDOLN�OLLJL�WD-
VDQGLO�PllUDWOHGD��-llWPHNLKL�PDNURMllQXVWH�VHDV�ROL�QLL�QLLVNHWH�NDVYXNRKWDGH�OLLNLGH�NXL�ND�PDDVLND��MD�
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OLJL�����FP�XODWXVHV�NDHYDQGLVVH�XODWXY�SDON�����í����FP���MQ������������.XQD�SDON�OHEDV�KRULVRQWDDOVHOW�MD�
ROL�QLL�N�OJHGHOW�NXL�RWVDVW�WLKHGDOW�NLLOXWXG�VLVVHNDHYHW�WlLWYDWH���²���FP�OlELP}}GXJD�UDXGNLYLGHJD��RQ�
LOPVHOW�WHJHPLVW�PLQJL�NRQVWUXNWVLRRQL�DOXVWDODJD��(W�NDHYDQGL�SURÀLOLV�ROL�SDOJL�NRKDO�O}KXWXG�QLL��OHPLQH�
�KLOMHP�RVDOLVHOW� WDDVWDWXG��NXL�ND�DOXPLQH�VLOOXWLV��SlULQHE�UDMDWLV�NHVNDMD� O}SXVW�Y}L�YDUDXXVDMDVW��'LD-
JRQDDOQH�����FP�V�JDYXQH�MD����FP�SLNNXQH�WDSLSHVD�MD�SDONL�WHLVH�VDPDODDGVHJD�OLLWQXG�VDODSXOJD�MDRNV�
SXXULWXG�DXN�NRRV�SXOJDW�NLJD�DQQDYDG�WXQQLVWXVW�YDUDVHPD�HKLWXVGHWDLOL�VHNXQGDDUVHVW�NDVXWXVHVW��3DOJL�
YlOLPLVWHVW�DDVWDULQJLGHVW�Y}HWXG�V�VLQLNXSURRY�DQGLV�WXOHPXVHNV�DMDYDKHPLNX�����²�����

������ MD�������D�XXULQJXG�DQQDYDG��OHYDDWH� OLQQXVH}XH��OGLVHVW�VWUDWLJUDDÀDVW� MD�NURQRORRJLDVW��3HD-
OLQQXVH�DVXNRKDNV�YDOLWXG�SDLJDV�RQ�HQQH�OLQQXVH�UDMDPLVW�ROQXG�YlKHPDOW��²��P�OlELP}}GXJD�MD�NXQL����
FP�V�JDYXQH�PlUJ�ORKN��NXKX�OLQQXVHNRKD�HWWHYDOPLVWDPLVH�NlLJXV��PLWWH�HQQH�������DDVWDW��RQ�ORRELWXG�
QRRUWH�SXXGH� W�YHVLG��RNVL� MD� URKWX��6HHMlUHO�RQ�V�YHQG� WlLGHWXG�VDYL�QLQJ�VDYL�PXOOD�VHJXVH�SLQQDVHJD��
PLOOHOH�RQ��QlKWDYDVWL�RVDOW�ORRGXVOLNH�SURWVHVVLGH�WXOHPXVHQD�WHNNLQXG�WXUEDWDROLQH�RUJDDQLNDNLKW��6HHJD�
RQ�HVLDOJVHWH�PXOODW||GH�MlUHO�HKLWXVW||G�P}QHNV�DMDNV�SHDWXQXG�Y}L�ROQXG�YlKHLQWHQVLLYVHG��(VPDVH�WlL-
WHPDWHUMDOL�YDMXPLVH�W}WWX�RQ�YHVLQH�ORKN�OLQQXVH}XHO�S�VLPD�MllQXG�QLQJ�SlUDVW�LQWHQVLLYVH�HOXWHJHYXVH�
DOJXVW�SHDOLQQXVHO�RQ�VHH�WlLGHWXG�ROPHMllWPHWHJD��N||JL�� MD�V||JLMllWPHG��S�KNPHG��QDKDW||WOHPLVMllW-
PHG�� ODDVWXG���-llWPHNLKW�RQ� WHNNLQXG�PLOODOJL����� VDMDQGL� O}SXYHHUDQGLO�� HQQH�������DDVWDW��QlKWDYDVWL�
YlJD� O�KLNHVH� DMD� YlOWHO��0lUNLGD� WXOHE� WHDWXG� YDVWXROX� HULQHYDWH� GDWHHULQJXWH� YDKHO��.XL� MllWPHNLKLVW�
�MQ��������Y}HWXG�V�VLQLNXSURRYLGH�NDOLEUHHULWXG�WXOHPXVWH��KLVRVD�MllE�DMDYDKHPLNNX�����²������SlUDVW�
PRGHOOHHULPLVW�DDVWDWHVVH�����²������WDEHO�����²����VLLV�VHOOHVW�V�JDYDPDO�ROHYDVW�QLQJ�VHHJD�OLQQXVH�UDMD-
PLVDMDVW�YDUDVHPD�ORPEL�HVPDVH�WlLWPLVHJD�VHRWXG�WDLPHMllQXVWH�NLKLVW��MQ��������Y}HWXG�SURRY��WDEHO�������
YLLWDE�LQLPWHJHYXVH�DOJXVHOH�PLWWH�HQQH�������DDVWDW��W}HQlRVXV���������9DVWXROX�GDWHHULQJXWH�YDKHO�NDRE��
NXL�WXUEDWDROLVH�NLKL�NlLPDVROHYDWH�PLNURPRIRORRJLOLVWH�XXULQJXWH�NlLJXV�SHDNV�LOPQHPD��HW�VHH�NLKW�SROH�
ODGHVWXQXG�PLWWH�SLNHPD�DMD�YlOWHO��QDJX�Y}LE�ROHWDGD�}LHWROPX�S}KMDO��YDLG��KHNRUUDJD�

.DUNVL�OLQQXVHV�DODQXG�HKLWXVW||GH�SHDWXPLVW�Y}LV�WLQJLGD�UHVVXUVLGH�NRRQGDPLQH�9LOMDQGL�OLQQXVH�NXL�
SLLUNRQQD�NHVNVH�OLQQXVH�YlOMDHKLWDPLVHNV��,QWHQVLLYVH�HOXWHJHYXVH�DOJXV�.DUNVL�OLQQXVHV�LOPVHOW�������DDV-
WDWHO�Y}L�������DDVWDWH�DOJXVHV�OXEDE�NDXGH�ROHWDGD��HW�9LOMDQGL� OLQQXVH�YlOMDHKLWDPLVH�HVLPHQH�HWDSS�ROL�
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