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INTRODUCTION
$UFKDHRORJLFDO�UHVHDUFK�RI�WKH�VKLS�EXUL-
DOV�LQ�6DOPH��6DDUHPDD�ZHUH�FDUULHG�RXW�
LQ�������6DOPH�,��DQG�����²������6DOPH�
,,���)LJ������7KH�VHFRQG�EXULDO�VKLS��6DOPH�
,,��GDWLQJ�IURP�WKH�HQG�RI�WKH�SUH�9LNLQJ�
$JH� �ca.� ���²���� $'�� ZDV� GLVFRYHUHG�
GXULQJ� VFKHGXOHG� LQYHVWLJDWLRQV� LQ� �����
�3HHWV� et al�� ������� 7KH�ZRUN�ZDV� LQWHU-
UXSWHG� LQ� ����� GXH� WR� VHYHUH� DXWXPQ�
ZHDWKHU��DQG� WKH�XQH[SORUHG�SDUW�RI� WKH�
VKLS� WRJHWKHU� ZLWK� VNHOHWRQV� DQG� ÀQGV�
ZDV�FRYHUHG�ZLWK�D�QHDUO\���P�WKLFN�OD\HU�
RI� VDQGEDJV�� ERDUGV� DQG� VRLO�� $UFKDHR-
ORJLFDO�LQYHVWLJDWLRQV�RI�WKH�VLWH�ZHUH�UH-
VXPHG�LQ�������,Q�VSULQJ�LW�DSSHDUHG�WKDW�
WKH� VKLS� UHPDLQV� KDG� VXUYLYHG� VXUSULV-
LQJO\� ZHOO� LQ� WKHLU� ¶VDUFRSKDJXV·�� :KHQ�
ZRUN�FRQWLQXHG� LW�EHFDPH�FOHDU� WKDW� WKH�
VKRUW�WLPH� FRQVHUYDWLRQ� RI� WKH� VLWH� ZLWK�
VDQGEDJV�ZDV� MXVWLÀHG�²�ÀQGV�DQG� VNHO-
HWRQV�ZHUH�ZHOO�SUHVHUYHG�DQG�XQFORVLQJ�
RI�WKH�VLWH�WRRN�RQO\�D�IHZ�KRXUV�

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

ExtensionLaiend2012

Cable trenches
Kaablikraavid

ExcavationKaevand 

2011

   
SkeletonsLuustikud

Road / Tee

ExcavationKaevand 20101

2
3

4

ExcavationKaevand 
2008

Se
arc

h t
ren

ch
es 

/ O
tsi

ng
uk

raa
vid

    
    

    
    

    
  2

01
1

1

3

2

1

Sõ
rv

e 
- K

ur
es

sa
ar

e

Salme I

Salme II

Shell crater
Pommilehter

Fig. 1. Location plan of Salme excavations 
  2008–2012. 
Jn 1.  Salme kaevandite üldplaan 2008–2012.
Drawing / Joonis: Reet Maldre
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ARCHAEOLOGICAL 
FIELDWORK IN 2011–2012
The excavation of 2011

$�QHZ�SDUW�RI�WKH�SORW�ZDV�XQFRYHUHG�LQ�
IURQW�RI� WKH�6DOPH�VFKRROKRXVH�� VRXWK�RI�
WKH� URDG� EHWZHHQ� WKH� EXLOGLQJV� �)LJ�� ����
LQ�WKH�EHJLQQLQJ�RI�-XO\��:H�KRSHG�WR�ÀQG�
D� SDUW� RI� WKH� VKLS� FRQWRXU��ZKLFK�ZRXOG�
KDYH�MXVWLÀHG�GLJJLQJ�WKURXJK�WKH�DVSKDOW�
RI� WKH� URDG�DQG� OLQNLQJ� WKH� WZR�SDUWV�RI�
WKH� H[FDYDWLRQ��'LJJLQJ� LQ� WKH�QHZ�SDUW�
UHYHDOHG�WKDW�EHQHDWK�WKH�VRG�WKH�HQWLUH�
DUHD�WR�EH�H[FDYDWHG�ZDV�FRYHUHG�ZLWK�D�
WKLFN� OD\HU� RI� FRQFUHWH� DQG� GHEULV�� 7KH�
GHEULV��KRZHYHU��DOVR�FRQWDLQHG�DUFKDHR-
ORJLFDO� REMHFWV� ²� JDPLQJ�SLHFHV� DQG� VKLS�
ULYHWV��D� IUDJPHQW�RI�D�VZRUG��D�SRPPHO�
RI�JLOW�EURQ]H� �)LJ��������DQG�D� IUDJPHQW�
RI�D�GHFRUDWLRQ�RI�D� VFDEEDUG� �)LJ���������

$Q�DOPRVW�LGHQWLFDO�PDWFK�RI�WKH�VFDEEDUG�KDV�EHHQ�IRXQG�IURP�WKH�8OWXQD�VKLS�EXULDO�
LQ�6ZHGHQ��1¡UJnUG�-¡UJHQVHQ�������ÀJ����������%HQHDWK�WKH�FRQFUHWH�OD\HU�ULYHW�URZV�
FDPH�WR�OLJKW�RQ�WKH�VDPH�OHYHO�ZLWK�WKH�QRUWK�HDVWHUQ�HQG�RI�WKH�VKLS�LQ�WKH�H[FDYDWLRQ�
RI�WKH�SUHYLRXV�\HDU��WKHUHIRUH�ZH�GHFLGHG�WR�MRLQ�ERWK�SDUWV�RI�WKH�H[FDYDWLRQ��$IWHU�
WKH�UHPRYDO�RI�WKH�DVSKDOW�WKH�SDUW�RI�WKH�H[FDYDWLRQ�EHQHDWK�LW�ZDV�GXJ�WR�WKH�VDPH�
OHYHO�ZLWK�WKH�RWKHU�WZR�SDUWV��DQG�RQO\�WKHQ�WKH�SDUWV�RI�WKH�H[FDYDWLRQ�ZHUH�MRLQHG�
DQG�WKH�SORW�RI�������ZKLFK�VWLOO�ZDV�FRYHUHG�ZLWK�VDQGEDJV��WR�DYRLG�SRVVLEOH�GDPDJH��
ZDV�XQFRYHUHG��1RZ�LW�ZDV�SRVVLEOH�WR�VWXG\�WKH�VNHOHWRQV�DQG�VKLS�UHPDLQV�DOVR�LQ�
WKH�DUHD�EHQHDWK�WKH�URDG��GDPDJHG�E\�DQ�HOHFWULF�FDEOH��)LJ������,W�DSSHDUHG�WKDW�WKH�
IDOOHQ�ZDUULRUV�KDG�EHHQ�EXULHG�LQ�D�YHU\�VPDOO�DUHD��DQG�EHQHDWK�WKH�URDG�DQG�VRXWK�
RI� LW� RQO\� D� IHZ� VNHOHWDO� SDUWV� DQG� DUWHIDFWV� FDPH� WR� OLJKW�� 6KLS� UHPDLQV�ZHUH� EHVW�
SUHVHUYHG�LQ�WKH�FHQWUDO�SDUW��ZKHUH�WKH�VNHOHWRQV�DQG�QXPHURXV�DUWHIDFWV�OD\�²�WKHUH�
FRQWRXU�SDUWV�ZLWK��²��ULYHW�URZV�FDPH�WR�OLJKW��7KH�HQGV�RI�WKH�VKLS�KDG�EHHQ�DSSDU-
HQWO\�PRUH�GDPDJHG�E\�QDWXUH��VWRUPV��LFH�KXPPRFN��HWF����KHQFH�WKH�UHPDLQV�ZHUH�
RQO\�SUHVHUYHG�WR�WKH�KHLJKW�RI��²��ULYHW�URZV��)LJV��������7KH�GLVWDQFH�EHWZHHQ�WKH�in 
situ�HQG�ULYHWV�RI�WKH�URZV�ZDV������P��E\�ODVHU�PHDVXUH���VR�WKH�RULJLQDO�OHQJWK�RI�WKH�
VKLS��FRQVLGHULQJ�WKH�SURSRUWLRQV�RI�WKH�SUHVHUYHG�UHPDLQV��FRXOG�KDYH�EHHQ���²�����P�
RU�PRUH��VHH�/DUVVRQ����������II��ÀJ�������8QOLNH�WKH�VKLS�GLVFRYHUHG�LQ�������WKLV�RQH�
PD\�KDYH�PRYHG�E\�VDLO�DQG�RDUV��7KLV�LV�VXJJHVWHG�E\�WKH�SUHVHQFH�RI�D�YHUWLFDO�NHHO�
�SUHVHUYHG�LQ�WKH�IRUP�RI�D�KXPXV�RXWOLQH���)LJ������ZKLFK�LV�LQHYLWDEOH�IRU�FRQWUROOHG�
XVH�RI�D�VDLO��UHPDLQV�RI�D�NHHOVRQ�DQG�YDULRXV�RWKHU�FRQVWUXFWLRQDO�HOHPHQWV��,WV�SUH-
VHUYHG�HQGV�DOORZHG�WR�HVWDEOLVK�LWV�RULHQWDWLRQ�TXLWH�DFFXUDWHO\�²�1(²6:��������ZKLFK�
LV�WKH�FDVH�LQ�PRVW�6FDQGLQDYLDQ�VKLS�EXULDOV��/DUVVRQ�����������II����&OHDULQJ�WKH�VNHO-
HWRQV�UHYHDOHG�WKDW�WKHVH�OD\��SDUWO\�FRYHULQJ�HDFK�RWKHU��LQ�IRXU�OD\HUV�LQ�WKH�FHQWUDO�
DQG�QRUWK�HDVWHUQ�SDUW�RI�WKH�VKLS��RQ�DQ�DUHD�RI�DERXW���í���P�RQO\��)LJ������7KH�GHDG�
ZDUULRUV�KDG�EHHQ�KRQRXUHG�ZLWK�ULFK�JUDYH�JRRGV�²�VLQJOH�DQG�GRXEOH�HGJHG�VZRUGV��

Fig. 2.  1 – detail of a sword hilt of gilt bronze,  
 2 – fragment of a decoration of a scabbard 

  of gilt bronze.
Jn 2.  1 – kullatud pronksist mõõgapideme osa,  

 2 – kullatud pronksist mõõgatupe 
  kaunistuse fragment.
(SM 10602: 315, 335.)
Photo / Foto: Kaarel-Kaspar Säre
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reseArch resUlts oF the sAlMe shiP BUriAls in 2011–2012

Fig. 3.  Remains of the Salme II ship from above: a – with skeletons perpendicular to the ship  
 (burial horizons II and III), b – with skeletons positioned crosswise to the ship (burial horizon IV), 

  c – fully uncovered ship remains.
Jn 3.  Salme II laeva jäänused pealtvaates: a – laeva pikisuunas paiknevate luustikega (II ja III matusekiht), 
  b – laevaga risti asunud luustikega (IV matusekiht), c – täielikult väljapuhastatud laevajäänused.
Photo / Foto: Jüri Peets, Reet Maldre

a b c
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VRPH� RI� WKHP� OX[XULRXVO\� JLOGHG� ZLWK�
EURQ]H�� VKLHOGV�� RI� ZKLFK� KDG� SUHVHUYHG��
DQWOHU�FRPEV��VKHDUV��WZR�VSHDUKHDGV��HWF��
7KH� VNHOHWRQV�ZHUH� EODQNO\� VWUHZQ�ZLWK�
WXUQHG�ZKDOHERQH�JDPLQJ�SLHFHV��1XPHU-
RXV�DUURZKHDGV�DV�ZHOO�DV�VODVKHV�RQ�WKH�
VNHOHWRQV�EHDU�ZLWQHVV�WR�D�EDWWOH�WKDW�KDG�
WDNHQ�SODFH��VHH�DOVR�3HHWV�et al��������

 The excavation of 2012
7KLV�H[FDYDWLRQ�FRPSOHWHG�WKH�LQYHVWLJD-
WLRQ�� VWDUWHG� LQ������ WR�VWXG\� WKH�PL[HG�
ÀOO�RI�WKH�VKHOO�FUDWHU�IURP�::,,��)LJ������
ZKLFK�FRQWDLQHG�DUFKDHRORJLFDO�ÀQGV��DQG�
DOVR�WKH�VRLO�GLVWXUEHG�E\�WKH�LQVWDOODWLRQ�
RI�D�WKLUG�FDEOH�LQ�WKH�6RYLHW�WLPHV��UXQ-
QLQJ�EHVLGH� WKH� FUDWHU��7KH�QHZ�H[FDYD-
WLRQ�����P2��ZDV�OLQNHG�WR�WKH�IRUPHU�JULG�
V\VWHP��)LJ������7KH�ÀQGV�RI������LQFOXGH�
WZR� IUDJPHQWV� RI� VLQJOH�HGJHG� VZRUGV�� D�
GRXEOH�HGJHG�VZRUG�LQ�WZR�KDOYHV1��)LJ������
D�IUDJPHQW�RI�D�ERQH�FRPE��HWF�
 

ARTEFACTS 2010–2012
Rivets

,Q�FRPSDULVRQ�ZLWK�WKH�ULYHWV�IURP�6DOPH�
,�DOO�ULYHWV�IURP�6DOPH�,,�DUH��UHJDUGOHVV�
RI�WKHLU�PHDVXUHPHQWV��PRUH�PDVVLYH�DQG�
IRUJHG�ZLWK� D� VLPLODU� ¶KDQGZULWLQJ·� �HYL-
GHQWO\�E\�WKH�VDPH�VPLWK���ZKLOH�WKH�ULY-
HWV�RI�6DOPH�,��LQFOXGLQJ�PDQ\�VSHFLPHQV�
RI� VLPLODU� PHDVXUHPHQWV� EXW� GLIIHUHQW�
PDQXIDFWXUH��VHHP�WR�EH�IRUJHG�E\�VHYHUDO�
EODFNVPLWKV��3HHWV�	�0DOGUH���������²����
Peets et al����������������

Swords
7KH�WRWDO�RI�DERXW����VZRUGV��PRVW�RI�WKHP�IUDJPHQWV��ZHUH�IRXQG�IURP�6DOPH�,,��7KH�
QXPEHU� RI�ZKROH� VLQJOH�HGJHG� VZRUGV� �scramasax��ZDV�����$OO� GRXEOH�HGJHG� VZRUGV�
�spatha��KDG�EHHQ�EURNHQ��$Q�;�UD\�VWXG\�RI�WKH�IUDFWXUHV�ZLOO�HVWDEOLVK�WKH�H[DFW�QXP-
EHU�RI�VZRUGV��VHH�DOVR�3HHWV�et al����������������

Shield bosses
'HOLEHUDWHO\�GDPDJHG�VKLHOG�ERVVHV������ZHUH�IRXQG�RQO\�DW�WKH�VNHOHWRQV�RI�WKH�XS-
SHUPRVW�OD\HU��7KH�ODUJH�GLDPHWHU�RI�WKH�VKLHOGV����²����FP��DQG�WKHLU�FORVH�DOORFDWLRQ�
PD\�EH�UHJDUGHG�DV�D�NLQG�RI�D�VKURXG�RU�D�FRIÀQ�OLG��6RPH�ERVVHV�KDG�LURQ�KDQGOHV��

Fig. 5.  Preserved humus outline of the vertical 
  keel. View from the north-east. 
Jn 5.  Vertikaalse kiilu huumusjäljend.  

 Vaade kirdest.
Photo / Foto: Liina Maldre

d

b

c

a

Fig. 4.  Location plans of the rivets: a – side view of 
  the western plank, b – view from above, 
  c – side view of the eastern plank, d – cross- 

 sections.
Jn 4.   Neetide leiuplaanid: a – läänepoolne parras 
  külgvaates, b – pealtvaade, c – idapoolne 
  parras külgvaates, d – ristlõiked.
Drawing / Joonis: Reet Maldre

1�7KH�VZRUG�ZDV�IRXQG�LQ�DQ�XSULJKW�SRVLWLRQ�IURP�WKH�PL[HG�VRLO�RI�WKH�FUDWHU�EHQHDWK�WKH�VHFRQG�HOHFWULF�
� �FDEOH��)LJ�����LQVWDOOHG�LQ������

-h5,�3((76�et al.
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DURXQG�ZKLFK�IUDJPHQWV�RI�RUJDQLF�PDW-
WHU� KDG� SUHVHUYHG� �VHH� DOVR� 3HHWV� et al��
����������ÀJV�������

Arrowheads and knives
0DQ\�DUURZKHDGV�RI�GLIIHUHQW�W\SHV�ZHUH�
IRXQG�²�WKH�WRWDO�RI�����0RVW�RI�WKHP�KDG�
EHHQ� SODFHG�ZLWK� WKH� GHFHDVHG� DV� JUDYH�
JRRGV��EXW�VRPH�RI�WKHP�KDG�VXUHO\�IDOO-
HQ�LQWR�WKH�VKLS�LQ�WKH�FRXUVH�RI�D�EDWWOH�
�ZHUH� IRXQG� in situ� LQ� WKH� KXPXV� ]RQH�
PDUNLQJ� WKH� ERDUG� RI� WKH� VKLS� RU� LQ� WKH�
UHPDLQV� RI� WKH� WLPEHU� RI� VKLHOGV��� 6RPH�
IUDJPHQWV� RI� ZRRGHQ� DUURZV� KDYH� DOVR�
VXUYLYHG� WRJHWKHU�ZLWK� DUURZKHDGV��7KH�
DUWHIDFWV�GHWHUPLQHG�DV�DUURZKHDGV�PD\�
DOVR�LQFOXGH�VRPH�NQLYHV��7KH�H[DFW�QXP-
EHU�RI�NQLYHV�LV�VWLOO�XQNQRZQ�

Gaming pieces, dice 
and antler combs

$W� OHDVW� ���� �RU�PRUH�� JDPLQJ� SLHFHV� RI�
ZKDOH�ERQH�DQG�ZDOUXV�WXVN�DQG���DQWOHU�
DQG�ZKDOH�WRRWK�"��GLFH�ZHUH�IRXQG�IURP�
WKH�EXULDO�VKLS��)UDJPHQWV�RI�RUQDPHQWHG�
DQWOHU�FRPEV�ZHUH�DOVR�QXPHURXV�²�DERXW�
����VHH�DOVR�3HHWV�et al������������ÀJ������
7KH� RQO\� FRPSOHWH� VHW� RI� JDPLQJ� SLHFHV�
ZDV� IRXQG� RQ� WKH� ODS� RI� VNHOHWRQ�;;;,,�
�)LJ�����

Textile and timber 
fragments on artefacts

0DQ\�VZRUGV��VKLHOG�ERVVHV��DUURZKHDGV�
DQG�RWKHU�DUWHIDFWV�KDYH�WH[WLOH�DQG�WLP-
EHU� IUDJPHQWV� SUHVHUYHG� RQ� WKHP�� ,Q�
WKHVH� FDVHV� PDWHULDO� LGHQWLÀFDWLRQ� DQG�
PDQXIDFWXULQJ�WHFKQRORJLHV�ZLOO�EH�VWXG-
LHG�� 7H[WLOH� IUDJPHQWV� EHORQJ� WR� IDEULFV�
PDGH� LQ� GLIIHUHQW� WHFKQLTXHV�� PRVWO\� WR�
WKH� VR�FDOOHG� GLDPRQG� WZLOO� WHFKQLTXH�
VSUHDG� LQ�$QJOR�6FDQGLQDYLDQ� WHUULWRULHV�
�)LJV� ��� ���� 7KHVH� IDEULFV� ZHUH� PDLQO\�
XVHG�IRU�PDNLQJ�RXWGRRU�FORWKHV��5HPDLQV�
RI�FRDUVH�IDEULF�RI�OLQHQ�ZHDYH�PD\�EHORQJ�

Fig. 7.  A full set of gaming pieces in the lap of 
  skeleton XXXII.
Jn 7.  Terviklik mängunuppude komplekt 
  luustiku XXXII süles.
(SM 10602: XXXII: 2.)
Photo / Foto: Liina Maldre

Fig. 6.  A double-edged sword found in an upright 
  position from the mixed soil.
Jn 6.  Segatud kihist leitud püstiasendis 
  kahetera line mõõk.
(SM 10602: 489.)
Photo / Foto: Liina Maldre

reseArch resUlts oF the sAlMe shiP BUriAls in 2011–2012
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WR�WKH�VDLO�GUDSHG�RYHU�WKH�ERGLHV��7H[WLOH�
IUDJPHQWV�PXVW�EH�DQDO\VHG�DOVR�IRU�ZRRO�
TXDOLW\�DQG�G\HV�

HUMAN SKELETAL REMAINS
7KH�H[FDYDWLRQV�RI������EURXJKW�WR�OLJKW�
WKH�VNHOHWDO�UHPDLQV�RI�VL[�SHRSOH�LQ�DG-
GLWLRQ�WR�WKH����GLVFRYHUHG�LQ�������3HHWV�
et al���������7KH�ERGLHV�KDG�EHHQ�SODFHG�
LQ�WKH�FHQWUDO�DQG�QRUWK�HDVWHUQ�SDUW�RI�
WKH� VKLS�� L�H�� QRUWK�HDVW� RI� WKH� SUHVXP-
DEOH�PDVW��LQ�IRXU�OD\HUV��LQ�WKH�ERWWRP�
OD\HU�WKH\�KDG�EHHQ�EXULHG�EHWZHHQ�WKH�
ULEV� RI� WKH� VKLS�� L�H�� WUDQVYHUVH� WR� WKH�
KXOO�� LQ�WKH�XSSHU�WKUHH� OD\HUV�WKH�ERG-
LHV�KDG�EHHQ�SODFHG�OHQJWKZLVH�ZLWK�WKH�
VKLS��)LJV��D���E�������

7KH�ERWWRP�WUDQVYHUVH�OD\HU�RI�ERG-
LHV�KDG�EHHQ�ODLG�DOWHUQDWHO\��WKH�KHDGV�
RI� ÀYH� ERGLHV� KDG� KHDGV� SRLQWLQJ� HDVW��
WZR�ZHUH�EXULHG�ZLWK�WKHLU�KHDGV�ZHVW-
ZDUGV� �)LJV� �E�� ����� 0RVW� OLNHO\� WKH�
WUDQVYHUVH� OD\HU� ZDV� FRYHUHG� ZLWK� VRLO�
EHIRUH� WKH�QH[W�ERGLHV� �����ZHUH�SODFHG�
XSRQ� WKHP� LQ� WZR� URZV� DQG� WZR� OD\HUV�
OHQJWKZLVH�ZLWK�WKH�VKLS��7KH�WZR�PLG-
GOH�OD\HUV�KDG�EHHQ�SODFHG�RQH�XSRQ�WKH�
RWKHU�ZLWKRXW�D�VRLO�LQWHUOD\HU��EXW�FRY-

HUHG�ZLWK�VDQG�EHIRUH�WKH�ODVW�OD\HU�RI�ERGLHV�����ZHUH�ODLG�XSRQ�WKHP��)LJ�������7KH�
H[FDYDWLRQ�RI������LQGLFDWHG�WKDW�WKH�EXULDO�DUHD�FRXOG�KDYH�VWUHWFKHG�VOLJKWO\�IXU-
WKHU�WRZDUGV�VRXWK�ZHVW��KHQFH�WKH�SDUW�RI�WKH�EXULDO�VKLS�WKDW�VR�IDU�KDG�EHHQ�XQGHU�
WKH�DVSKDOW�URDG�ZDV�QRZ�VWXGLHG��7KHUH��DUWLFXODWHG�VNHOHWDO�UHPDLQV�RI�WZR�PRUH�
LQGLYLGXDOV� �;;,;�� ;;;��� EXULHG� OHQJWKZLVH�ZLWK� WKH� VKLS��ZHUH� EURXJKW� WR� OLJKW�
�)LJ�������)URP�WKHVH�VNHOHWRQV�RQO\�WKH�GLVWDO�HQGV�RI�WKH�ORZHU�H[WUHPLWLHV��IURP�
NQHHV� WR� IRRW�ERQHV�ZHUH�SUHVHUYHG� LQ� WKHLU�RULJLQDO�SRVLWLRQ�QHDU� WKH� WKLUG� FDEOH�
WUHQFK��7KH�UHVW�RI�WKH�VNHOHWRQ�ZDV�PLVVLQJ��DOWKRXJK�QR�HYLGHQW�WUDFHV�RI�GLJJLQJ�
FRXOG�EH�REVHUYHG��$URXQG�WKH�ERQHV�RI�ORZHU�H[WUHPLWLHV��SUHVHUYHG�LQ�RULJLQDO�SRVL-
WLRQ��D�VWRQH�VHWWLQJ��ZKLFK�HYLGHQWO\�FRYHUHG�WKH�ERGLHV�DQG�VXUURXQGHG�WKH�EXULDO�
DUHD��FDPH�WR�OLJKW��/RWV�RI�JDPLQJ�SLHFHV��DQLPDO�ERQHV��PL[HG�KXPDQ�ERQHV�ZHUH�
IRXQG�LQ�WKH�DUHD��$V�ZH�NQRZ��KHDYLHU�JDOH�ZDYHV�DQG�SDFN�LFH�GHÀQLWHO\�UHDFKHG�
ERWK�EXULDO�VKLSV�RI�6DOPH��.RQVD�et al��������3HHWV�et al���������,W�LV�SRVVLEOH�WKDW�
LQ�WKLV�SDUW�RI�WKH�VKLS�WKH�VHD�KDG�SDUWO\�ZDVKHG�DZD\�KXPDQ�UHPDLQV��VLQFH�WKH�
ERGLHV�KDG�QRW�EHHQ�FRYHUHG�ZLWK�D�VXIÀFLHQWO\�WKLFN�OD\HU�RI�VRLO��7KH�VNXOOV�RI�WKH�
;;,;�DQG�;;;�VNHOHWRQV�KDG�PRVW�OLNHO\�UHDFKHG�WR�WKH�IRRW�ERQHV�RI�WKH�VRXWKHUQ�RU�
VHFRQG�SHUSHQGLFXODU�URZ�RI�WKH�EXULHG�LQ�WKH�DUHD�RI�WKH�WKLUG�FDEOH�WUHQFK��

Fig. 8.  Textile (broken diamond twill) fragment on 
  the sword scabbard (skeleton XXI).
Jn 8.  Ruuttoimses siduses tekstiilifragment 
  luustiku XXI mõõgatupel.
Photo / Foto: Liina Maldre

Fig. 9.  A detailed view of the textile fragment.
Jn 9.  Detail tekstiilifragmendist.
Photo / Foto: Tarvi Toome
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Fig. 10. The distribution of skeletons (based on a 3D model).
Jn 10.  Luustike asendid (3D mudeli järgi).
Drawing / Joonis: Reet Maldre
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,W�DOVR�DSSHDUHG�WKDW�DW�WKH�HDVWHUQ�ERDUG�RI�WKH�VKLS��LQ�WKH�VHFRQG��RU�VRXWKHUQ�
URZ�RI�WKH�EXULHG��)LJ������WKH�VNXOOV�9,,,�LQ�WKH�XSSHU�DQG�;9,,�LQ�WKH�ORZHU�OD\HU�ZHUH�
ORFDWHG�FORVH�WR�HDFK�RWKHU��$W�ÀUVW�LW�VHHPHG�WKDW�WKH�GLVFRYHUHG�SRVW�FUDQLDO�VNHOHWRQ�
EHORQJHG�WR�WKH�9,,,�VNXOO�DQG�WKDW�WKH�VNHOHWRQ�RI�VNXOO�;9,,�VKRXOG�FRPH�WR�OLJKW�LQ�
WKH�ORZHU�OD\HU��6XUSULVLQJO\�WKH�9,,,�VNHOHWRQ�FRQVLVWHG�RI�D�VROH�VNXOO��ZKLFK�OD\�RQ�
WKH�FKHVW�RI�WKH�;9,,�VNHOHWRQ�

Skeletal remains from the disturbed areas
,Q�����²�����D�ORW�RI�IUDJPHQWDU\�DQG�PL[HG�ERQH�PDWHULDO�ZDV�FROOHFWHG�IURP�WKH�H[-
FDYDWLRQ�RI�WKH�6DOPH�,,�EXULDO�VKLS��7KLV�ZDV�GXH�WR�HDUOLHU�FRQVWUXFWLRQDO�H[FDYDWLRQV�
LQ�WKH�DUHD��ZKLFK�GDPDJHG�SDUW�RI�WKH�VNHOHWRQV��7KH�IROORZLQJ�UHÀOOLQJ�DQG�OHYHOOLQJ�
WUDQVSRUWHG�WKH�ERQHV�TXLWH� IDU� IURP�WKHLU�RULJLQDO� ORFDWLRQ��,Q�VPDOO�DPRXQWV� ORRVH�
ERQH�PDWHULDO�ZDV�UHFRYHUHG�DOVR�IURP�WKH�EXULDO�DUHD��EXW�PRVWO\�LW�FDPH�IURP�WKH�DU-
HDV�RI�WKH�IRUPHU�SLWV�DQG�IURP�WKH�PL[HG�OD\HU�EH\RQG�WKH�VKLS�FRQWRXU��7KH�UHVXOWV�RI�
WKH�SUHOLPLQDU\�DQDO\VLV�RI�WKH�ZKROH�ERQH�PDWHULDO�DOORZ�XV�WR�DVVHUW�WKDW�WKH�UHPDLQV�
RI�DW�OHDVW����LQGLYLGXDOV�KDG�EHHQ�EXULHG�LQ�WKH�DUHD�GLVFORVHG�LQ�WKH�H[FDYDWHG�DUHD��
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Taphonomy and injuries
7KH�VWDWH�RI�SUHVHUYDWLRQ�RI�WKH�ERQH�PD-
WHULDO� IURP�WKH�6DOPH�,,�EXULDO� VKLS�YDU-
LHV�JUHDWO\��,Q�JHQHUDO�WKH�VNHOHWRQV�LQ�WKH�
WRSPRVW� URZ� EXULHG� ORQJLWXGLQDOO\� ZLWK�
WKH� VKLS� �,²9,��� DQG� LQ� WKH� ERWWRP� OD\HU�
EXULHG�WUDQVYHUVHO\��DUH�EHVW�SUHVHUYHG��,Q�
WKH�PLGGOH�ORQJLWXGLQDO�URZV��;9,,,²9,,�
;,9²9,,,���)LJ������WKH�VWDWH�RI�SUHVHUYD-
WLRQ�RI�WKH�VNHOHWRQV�ZDV�PRUH�YDU\LQJ��,W�
ZDV�EHWWHU�RQ�WKH�HDVWHUQ�VLGH�RI�WKH�VKLS��
WKH� VNHOHWRQV�DW� WKH�ZHVWHUQ�ERDUG�ZHUH�
VSRUDGLFDOO\�GHFD\HG��RQO\�WKH�FRQWRXUV�RI�
ERQHV��LI�DQ\WKLQJ��FRXOG�EH�REVHUYHG�LQ�D�
OD\HU�RI�RUJDQLF�PDWWHU��)LJ����2���,W�LV�FHU-
WDLQ�WKDW�WKH�SRRU�VWDWH�RI�SUHVHUYDWLRQ�RI�
the skeletons in the middle longitudinal 
URZV�LV�GXH�WR�WKH�PRGH�RI�WKHLU�EXULDO�²�
ERWK�WKHVH�URZV�DUH�WZR�OD\HUHG��DQG�WKH�
ERGLHV�KDYH� EHHQ�SODFHG�PRUH� FORVHO\� DW�
WKH�ZHVWHUQ�ERDUG��7KH�PLGGOH�VNHOHWRQV�
RI� WKH� VRXWK�ZHVWHUQ�ZDUG� URZ� �;;9,�
DQG�;;9��DQG�;;,,�DQG�;;,9��ZHUH�DOVR�

Fig. 12. Skeletons of different state of preservation. View from the east.
Jn 12.  Erinevalt säilinud luustikud. Vaade idast.
Photo / Foto: Raili Allmäe

Fig. 11. A sand layer between burial horizons I and II.
Jn 11.  Liivakiht I ja II luustikekihi vahel.
Photo / Foto: Raili Allmäe

2�&DSLWDO�OHWWHUV�PDUNLQJ�WKH�VNHOHWRQV�RQ�WKH�SKRWRV�FRUUHVSRQG�WR�WKH�5RPDQ�QXPHUDOV�LQ�WKH�
��WH[W��VHH�$SSHQGL[����
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reseArch resUlts oF the sAlMe shiP BUriAls in 2011–2012

SRRUO\� SUHVHUYHG�� 7KH� SRRU� SUHVHUYDWLRQ�
RI�ERQH�WLVVXH�UHGXFHV�WKH�SRVVLELOLWLHV�WR�
GHWHUPLQH�VNHOHWDO�SDWKRORJLHV��LQFOXGLQJ�
SHULPRUWHP�LQMXULHV��7KH�VNHOHWRQV��HVSH-
FLDOO\�LQ�WKH�WRSPRVW�OD\HU��KDYH�DOVR�EHHQ�
IUDJPHQWHG�E\�KLJK�JURXQG�SUHVVXUH��DO-
WKRXJK� WKH\� VHHPHG� WR� EH� LQWDFW� DQG� LQ�
WKH�RULJLQDO�SRVLWLRQ�

,Q� WKH� FRXUVH� RI� XQSDFNLQJ� DQG�
FOHDQLQJ�WKH�ERQHV�YDULRXV�HGJHG�ZHDS-
RQ� LQMXULHV� FRXOG� EH� REVHUYHG� RQ� QLQH�
VNHOHWRQV�� ZKHUHDV� ÀYH� RI� WKHP� KDG� DW�
OHDVW� WZR� LQMXULHV�� 7KH� PDLQ� LQMXULHV�
ZHUH�VODVKHV�RU�VWDEV��PRVW�OLNHO\�FDXVHG�
E\� VZRUGV�� WZR� VNHOHWRQV� KDG� SXQFWXUH�ZRXQGV� RQ� WKH� YHQWUDO� VLGH� RI� WKH� SHOYLF�
ERQH��2Q�ÀYH�VNHOHWRQV�DUURZKHDGV�KDG�SUREDEO\�FDXVHG�LQMXULHV�RI�VRIW�WLVVXHV��7KH�
DQDO\VHV�RI�VNHOHWDO�PDWHULDO�LV�RQJRLQJ��)RU�GHWHUPLQLQJ�WKH�H[WHQW�RI�WUDXPDV��IRU�
H[DPSOH��WKH�UHFRQVWUXFWLRQ�RI�VNXOOV�LV�HVVHQWLDO��$Q�LQWHUHVWLQJ�FDVH�ZDV�VNHOHWRQ�
;,,�RQ�ZKLFK�DWODQWR�RFFLSLWDO�IXVLRQ�FRXOG�EH�REVHUYHG��)LJ�������$WODQWR�RFFLSLWDO�
IXVLRQ��RU�RFFLSLWDOL]DWLRQ�RI�WKH�DWODV��LV�RQH�RI�WKH�PRVW�FRPPRQ�VNHOHWDO�DEQRUPDOL-
WLHV�RI�WKH�XSSHU�FHUYLFDO�VSLQH��/DQJ������������$VVLPLODWLRQ�RI�WKH�DWODV�PD\�FDXVH�
ERWK�RUWKRSKDHGLF�DQG�RFFDVLRQDOO\�LQGXFH�QHXURORJLFDO�HIIHFWV��6NU]DW�et al��������
������)RU�H[DPSOH�RFFLSLWDOL]DWLRQ�RI�WKH�DWODV�PD\�KDYH�WKH�IROORZLQJ�SK\VLFDO�IHD-
WXUHV��ORZ�KDLUOLQH��WRUWLFROOLV��DEQRUPDO�KHDG�SRVWXUH���UHVWULFWHG�QHFN�PRYHPHQWV�
DQG�RU�DEQRUPDOO\�VKRUW�QHFN��WKH�FRQGLWLRQV�PD\�FDXVH�KHDGDFKH��QHFN�SDLQ��QXPE-
QHVV�DQG�SDLQ�LQ�WKH�OLPEV��0F5DH�	�%DUQRQ�������

ARCHAEOZOOLOGICAL MATERIAL
)URP� WKH� DUFKDHR]RRORJLFDO�PDWHULDO� FROOHFWHG� LQ� ����� DERXW� ����PDPPDO� ERQHV�
DQG�ERQH�IUDJPHQWV�FRXOG�EH�GHWHUPLQHG��VOLJKWO\�OHVV�WKDQ�D�KDOI�ZHUH�GRJ�ERQHV��
2I�VSHFLHV��VKHHS�DQG�RU�JRDW��SLJ��FDWWOH�DQG�KRUVH�ZHUH�UHSUHVHQWHG��,Q����������
PDPPDO�ERQHV�GHWHUPLQDEOH�WR�VSHFLHV�ZHUH�DGGHG��PRUH�WKDQ�D�KDOI�RI�WKHP�GRJ�
ERQHV�� WKH�UHVW�EHORQJLQJ�WR�FDWWOH��SLJ��VKHHS�JRDW�DQG�URGHQWV� �)LJ������7DEOH�����
%HVLGHV�PDPPDO�ERQHV�UHPDLQV�RI�ELUGV��7DEOH����DQG�ÀVK�ERQHV�DQG�VFDOHV��7DEOH����
ZHUH�DOVR�IRXQG�

,Q�WKH�H[FDYDWLRQ�RI������DQLPDO�ERQHV��LQ�JHQHUDO��ZHUH�VSUHDG�DOO�RYHU�WKH�SORW��
EXW�WKH\�ZHUH�FRQVLGHUDEO\�OHVV�LQ�QXPEHU�LQ�WKH�VRXWK�ZHVWHUQ�HQG�RI�WKH�VKLS�DQG�
DURXQG�LW��0RVW�RI�WKH�PDWHULDO�ZDV�UHFRYHUHG�DW�WKH�OHYHO�RI�WKH�XSSHU�ERDUG�SODQN�
DQG�KLJKHU�LQ�WKH�PL[HG�OD\HUV��ZKLOH�LQ�WKH�EHWWHU�SUHVHUYHG�LQVLGH�RI�WKH�VKLS�DQG�LQ�
WKH� LPPHGLDWH�QHLJKERXUKRRG�RI� WKH�VNHOHWRQV�DQLPDO�ERQHV�ZHUH�UHODWLYHO\� IHZ��,Q�
WKH�PLGGOH�SDUW�RI�WKH�VKLS��RQ�WKH�ERWWRP�DQG�XSRQ�WKH�SODQNV�RI�WKH�HDVWHUQ�ERDUG�
WKHUH�ZHUH�VRPH�ERQH�DVVHPEODJHV�WKDW�FRQVLVWHG�PDLQO\�RI�ELUG�DQG�ÀVK�ERQHV��EXW�
DOVR�FRQWDLQHG�D�IHZ�IUDJPHQWV�RI�PDPPDO�ERQHV��,Q������DQLPDO�ERQHV�ZHUH�IRXQG�
HYHU\ZKHUH�LQ�WKH�PL[HG�VRLO��UHJDUGOHVV�RI�WKH�GHSWK�RU�GLVWDQFH�IURP�WKH�VKLS��WKHUH�
ZHUH�FRQVLGHUDEO\�OHVV�DQLPDO�ERQHV�LQ�WKH�OLJKW�VDQG�

Fig. 13. Atlanto-occipital fusion (skeleton XII). 
Jn 13.  I kaelalüli ja kuklaluu kokkukasvamine 
  luustikul XII.
Photo / Foto: Raili Allmäe
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Mixed layers
'RJ�ERQHV�FRQVWLWXWHG�D�JUHDW�SDUW�RI�DQL-
PDO�ERQHV�UHFRYHUHG�IURP�WKH�PL[HG�OD\-
HU��7KH�VNHOHWRQ�RI�GRJ�,�DQG�UHPDLQV�RI�
GRJ�,,��IRXQG�LQ�������ZHUH�LQVLGH�WKH�VKLS�
DW� WKH�ZHVWHUQ� ERDUG� �3HHWV� et al�� ������
����� $OO� GRJ� ERQHV� IRXQG� LQ� ����� ZHUH�
UHFRYHUHG� IURP� XQGHU� WKH� DVSKDOW� URDG�
UXQQLQJ�WR� WKH�VFKRROKRXVH��PRVWO\�QHDU�
WKH� IHHW�RI�VNHOHWRQV�;;,;�DQG�;;;�� L�H��
DW� WKH�HDVWHUQ�ERDUG�� ,Q� WKLV�SDUW�RI� WKH�
H[FDYDWLRQ�UHPDLQV�RI�DW� OHDVW�WZR�DGXOW�
GRJV��,,,�DQG�,9��FDPH�WR�OLJKW��8QIRUWX-
QDWHO\�WKH�DUHD�KDV�EHHQ�GDPDJHG�E\�WKH�
FRQVWUXFWLRQ� RI� WKH� URDG� RU� HYHQ� HDUOLHU��
DQG�VR�WKH�RULJLQDO� ORFDWLRQ�DQG�SRVLWLRQ�
RI�WKH�VSHFLPHQV�FRXOG�QRW�EH�GHWHUPLQHG��

 
 

 

Fig. 14. Species composition of mammal bones 
  collected in 2011 and 2012 on the basis of the 
  number of bone fragments.
Jn 14.  2011. ja 2012. a kogutud imetajaluude 
  liigiline koostis luufragmentide arvu põhjal.
Drawing / Joonis: Liina Maldre
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Table 1. Species and anatomical composition of animal bones (finds from the excavations of 2011 and 2012).
Tabel 1. Imetajaluude liigiline ja anatoomiline koostis (leiumaterjal 2011. ja 2012. a kaevandite alalt).

-h5,�3((76�et al.



��

Phalacrocorax carbo
great cormorant
kormoran
cf Phalacrocorax carbo
Anser sp
goose
hani
Anas platyrhynchos
mallard
sinikael-part
cf Anas platyrhynchos
Anatinae indet
dabbling ducks
XMXSDUW
Anseriformes, cf Aythya/Melanitta
anseriformes (aythya / scoter)
hanelised (vart / vaeras)
Anseriformes middle size
keskmise suurusega haneline
Anseriformes 
hanelised
Accipiter gentilis
goshawk
kanakull
Falco peregrinus
peregrine falcon
rabapistrik
Falco cf peregrinus
Falco cf cherrug
saker falcon
stepipistrik
Falconiformes indet
pistrikulised
Gallus gallus 
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Galliformes indet
kanalised
cf Galliformes indet
Larus marinus / hyperboreus
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Table 2. Species and anatomical composition of bird bones (finds from the excavations of 2010 and 2011).
Tabel 2. Linnuluude liigiline ja anatoomiline koostis (leiumaterjal 2010. ja 2011. a kaevandite alalt).

reseArch resUlts oF the sAlMe shiP BUriAls in 2011–2012
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1Esox lucius
pike
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Rutilus rutilus
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Table 3. Species and anatomical composition of fish bones (finds from the excavations of 2010–2012).
Tabel 3. Kalaluude liigiline ja anatoomiline koostis (leiumaterjal 2010.–2012. a kaevandite alalt).

2QO\�WKH�KLQG�OHJ�ERQHV�IURP�WLELD�WR�SKDODQJHV�RI�RQH�GRJ��,,,��ZHUH�SUHVHUYHG�in situ, 
WKH�SUR[LPDO�SDUW�RI�WKH�WLELD�ZDV�VOLJKWO\�DERYH�WKH�WRSPRVW�SUHVHUYHG�ULYHW�URZ��,W�
KDG�EHHQ�D�ODUJLVK�DQLPDO��E\�WKH�VL]H�RI�ERQHV�LW�UHVHPEOHG�GRJ�,�IRXQG�LQ����������
FP�VRXWK�RI�WKH�SUR[LPDO�HQG�RI�WKH�WLELD�RI�GRJ�,,,��RXWVLGH�RI�WKH�WRSPRVW�SUHVHUYHG�
ULYHW�URZ�D�ODUJHU�DJJORPHUDWLRQ�RI�GRJ�VNXOO�DQG�PDQGLEOH�IUDJPHQWV�ZHUH�IRXQG��
DOO�FRPLQJ�IURP�WKH�VDPH�VNXOO��:KHWKHU�LW�EHORQJHG�WR�GRJ�,,,�RU�GRJ�,9��UHPDLQHG�
XQFOHDU��7KH�H[FDYDWLRQ�RI������DOVR�XQHDUWKHG�GRJ�ERQHV��5HPDLQV�RI�DW� OHDVW�VL[�
GRJV�ZHUH�UHFRYHUHG�IURP�WKH�H[FDYDWLRQ�RI�WKH�6DOPH�,,�VKLS�

%RQHV�RI�FDWWOH��VKHHS�JRDW�DQG�SLJ�ZHUH�VSUHDG�DOO�RYHU�WKH�H[FDYDWLRQ�DUHD��EXW�
WKHVH��WRR��ZHUH�PRUH�QXPHURXV�EHQHDWK�WKH�URDG��$OO�SDUWV�RI�FDUFDVV�ZHUH�UHSUH-
VHQWHG��PRUH�RU�OHVV��EXW�KRUQ�FRUHV�RI�FDWWOH��VKHHS�DQG�JRDWV�ZHUH�FRPSOHWHO\�PLVV-
LQJ��0RVW�RI�WKH�FDWWOH�ERQHV�IRXQG�LQ�������VRPH�RI�WKHP�EHDULQJ�WUDFHV�RI�FXWWLQJ�
DQG� FKRSSLQJ�� FDPH� WR� OLJKW�DW� WKH�HDVWHUQ�ERDUG�� WRJHWKHU�ZLWK�GRJ�ERQHV�DQG� LQ�
WKHLU�LPPHGLDWH�YLFLQLW\��,Q�WKH�VDPH�DUHD�VKHHS�RU�JRDW�ERQHV�ZHUH�DOVR�QXPHURXV��
ZLWK�DOO�FDUFDVV�SDUWV�UHSUHVHQWHG�LQ�YDU\LQJ�GHJUHH��3LJ�ERQHV�ZHUH�VRPHZKDW�OHVV�
QXPHURXV�LQ�WKDW�DUHD��FXWWLQJ�DQG�FKRSSLQJ�WUDFHV�FRXOG�EH�DOVR�REVHUYHG�RQ�VHYHUDO�
SLJ�ERQHV�

2I�ELUG�ERQHV� IURP�WKH�6DOPH�,,�VKLS� �H[FDYDWLRQV�RI�����²���������ERQHV�DQG�
ERQH� IUDJPHQWV� FRXOG�EH�GHWHUPLQHG� �7DEOH����� ,Q������D� IHZ�DGGLWLRQDO�ELUG�ERQHV�
ZHUH�GLVFRYHUHG��EXW�WKHVH�KDYH�QRW�EHHQ�GHWHUPLQHG�\HW��7KH�WRSPRVW�DQG�PL[HG�OD\-
HUV�RI�WKH�H[FDYDWLRQ�RI������LQFOXGHG�VLQJOH�ERQHV�RI�JUHDW�EODFN�EDFNHG�JXOO�RU�JODX-
FRXV�JXOO��GRPHVWLF�SLJHRQ�RU�VWRFN�GRYH��SHUHJULQH�IDOFRQ�DQG�KHQ��DOVR�VRPH�ERQHV�RI�
Galliformes indet�DQG�D�ERQH�RI�Anatinae indet�WKDW�FRXOG�QRW�EH�GHWHUPLQHG�WR�VSHFLHV�
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ZHUH�DOVR�IRXQG��7KH�PDMRULW\�RI�ELUG�ERQHV�GLVFRYHUHG�LQ������FDPH�IURP�EHQHDWK�WKH�
URDG�QHDU�WKH�WKLUG�FDEOH�WUHQFK��D�IHZ�ERQHV�ZHUH�IRXQG�DOVR�LQ�WKH�XSSHU�OD\HUV�QHDU�
WKH�HDVWHUQ�ERDUG��7KH�ERQHV�EHORQJ�WR�JUHDW�FRUPRUDQW��JRVKDZN��SHUHJULQH�IDOFRQ��
WZR�ERQHV�EHORQJ�WR�D�Falconiformes indet�� ODUJHU�WKDQ�SHUHJULQH�IDOFRQ�DQG�VPDOOHU�
WKDQ�J\UIDOFRQ��%\�VL]H�LW�FRXOG�DOVR�EHORQJ�WR�VDNHU�IDOFRQ��EXW�WKDW�VSHFLHV�GRHV�QRW�
RFFXU�LQ�(VWRQLD�DQG�WKH�QHLJKERXULQJ�WHUULWRULHV��QHLWKHU�KDYH�ERQHV�RI�VDNHU�IDOFRQ�
EHHQ�IRXQG�LQ�WKH�EXULDOV�LQ�6ZHGHQ��6M|VYlUG�et al�����������²�����7\UEHUJ�������������
7KH�JRVKDZN�ERQHV�IRXQG�PD\�DOO�EHORQJ�WR�WKH�VDPH�\RXQJ�IHPDOH�VSHFLPHQ��$�VNHO-
HWRQ�RI�D�IHPDOH�JRVKDZN�ZDV�IRXQG�DOVR�LQ�WKH�6DOPH�,�VKLS��$OOPlH�et al��������������
8QIRUWXQDWHO\�DOO�ERQHV�RI�KDZNV�DQG�IDOFRQV�RI�WKH�6DOPH�,,�VKLS�FDPH�IURP�WKH�PL[HG�
OD\HUV�QHDU�WKH�WKLUG�FDEOH�WUHQFK��ZKLFK�PDNHV�LW�LPSRVVLEOH�WR�HVWDEOLVK�ZKHWKHU�WKH�
ELUGV�KDG�EHHQ�SODFHG�LQ�WKH�VKLS�ZKROH�RU�QRW��%\�WKH�ORFDWLRQ�RI�WKH�ERQHV�LW�LV�SRV-
VLEOH�WKDW�WKH�KDZNV�DQG�IDOFRQV�RU�WKHLU�SDUWV�KDG�EHHQ�RULJLQDOO\�SODFHG�DW�WKH�IHHW�
RI�WKH�GHDG�EXULHG�DW�WKH�VRXWKZHVWHUQ�HQG�RI�WKH�URZ��EXW�QRW�TXLWH�RQ�WKH�ERWWRP�RI�
WKH�ERDW��DOO�ERQHV�RI�UDSWRULDOV�FDPH�WR�OLJKW�KLJKHU�WKDQ�WKH�ERWWRP�WUDQVYHUVH�OD\HU�
RI�WKH�VNHOHWRQV��

)LVK��WDEOH����ZHUH�UHSUHVHQWHG�LQ�WKH�PL[HG�OD\HUV�E\�VLQJOH�ERQH�ÀQGV��7KH�ULJKW�
Dentale RI�D�SLNH�EHORQJV�WR�D�VSHFLPHQ�DERXW����FP�ORQJ��D�ULJKW�Operculare�RI�D�SHUFK�
WR�D�VSHFLPHQ�DERXW����FP�ORQJ�DQG�D�ULJKW�Frontale�WR�D�URDFK�DERXW����FP�ORQJ�

Part of the ship with burials
$OUHDG\�LQ������VPDOOHU�RU�ODUJHU�DVVHPEODJHV�RI�DQLPDO�ERQHV�ZHUH�IRXQG�XSRQ�DQG�
EHWZHHQ�KXPDQ�VNHOHWRQV��3HHWV�et al�������������WKH�VDPH�FDQ�EH�VDLG�DERXW�������2I�
VSHFLHV�SLJ�DQG�VKHHS�ZHUH�UHSUHVHQWHG��7KH�RQO\�ELUG�ERQH�IRXQG�LQ�WKH�LPPHGLDWH�
QHLJKERXUKRRG�RI�WKH�VNHOHWRQV�ZDV�WKH�FRUDFRLG�RI�D�PDOODUG�QHDU�WKH�ULJKW�IHPXU�RI�
VNHOHWRQ�;9,,,��$W�WKH�SHOYLV�RI�VNHOHWRQ�;,,,�WKHUH�ZDV�D�VLQJOH�ÀVK�ERQH�²�OHIW�Maxil-
lare RI�D�SLNH�EHORQJLQJ�WR�D�VSHFLPHQ�DERXW����FP�ORQJ�

From the bottom of the ship and upon board planks
%RQH�DVVHPEODJHV�UHFRYHUHG�IURP�WKH�ERWWRP�RI�WKH�VKLS�DQG�LPPHGLDWHO\�XSRQ�WKH�
SODQNV�RI�WKH�HDVWHUQ�ERDUG�GHVHUYH�VSHFLDO�DWWHQWLRQ��7KH\�FRQVLVW�RYHUZKHOPLQJO\�RI�
ÀVK�DQG�ELUG�ERQHV��ZLWK�D�VPDOO�SRUWLRQ�RI�PDPPDO�ERQHV�EHORQJLQJ�PDLQO\�WR�SLJ��
%RQH�DVVHPEODJHV�ZHUH� ORFDWHG�LQ�WKH�XQFRYHUHG�SDUW�RI�WKH�VKLS��DQG�SDUWO\� LQ�WKH�
DUHD�GHHSHU�EHQHDWK�WKH�OHJV�RI�VNHOHWRQV�;;,;�DQG�;;;�

7KH�ERQH�DVVHPEODJHV�UHFRYHUHG�XSRQ�WKH�SODQNV�RI�WKH�HDVWHUQ�ERDUG�PD\�EH�
DQDO\VHG� WRJHWKHU��0DPPDOV�ZHUH� UHSUHVHQWHG�KHUH�E\�D� IUDJPHQW�RI�D� FDWWOH� ULE�
DQG���SLJ�ERQHV��'HWHUPLQDEOH�ELUG�ERQHV�LQ�WKHVH�DVVHPEODJHV������EHORQJ�WR�PDO-
ODUG��DW� OHDVW� IRXU�VSHFLPHQV�DUH�UHSUHVHQWHG�����RI�ÀVK�ERQHV�DQG����VFDOHV�ZHUH�
GHWHUPLQDEOH��$OO�VFDOHV�EHORQJ�WR�SHUFK����ERQHV�WR�SLNH�����WR�SHUFK����WR�URDFK�����
WR�GDFH�DQG���WR�F\SULQLGV�XQGHWHUPLQDEOH�WR�VSHFLHV��)LVK�ERQHV�VXJJHVW�VSHFLPHQV�
RI�YDULRXV�VL]H� L�H��YHU\�VPDOO� �SHUFK�ca.���²���FP�DQG�SLNH���²���FP��DV�ZHOO�DV�
ODUJHU��SHUFK�ca.���²���FP��ODUJH�SLNH�ZDV�PLVVLQJ�LQ�WKLV�DVVHPEODJH��VSHFLPHQV�
ZHUH�UHSUHVHQWHG�

,Q�WKH�ERQH�DVVHPEODJH�RQ�WKH�ERWWRP�RI�WKH�PLGGOH�SDUW�RI�WKH�VKLS�WKHUH�ZHUH���
SLJ�ERQHV��WZR�RI�WKHP�EHDULQJ�FKRSSLQJ�WUDFHV��PRVW�RI�WKH�ELUG�ERQHV�LQ�WKLV�DVVHP-
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EODJH�FDPH�IURP�PDOODUG��XS�WR����ÀQGV�IURP�MXYHQLOH��VXEDGXOW�DQG�DGXOW�VSHFLPHQV���
2QH�RU�WZR�ERQHV�EHORQJ�WR�EODFN�JXLOOHPRW��RQH�WR�JRRVH��2I�ÀVKHV�SLNH����ERQHV���SHUFK�
����ERQHV���URDFK����ERQH���GDFH����ERQHV��DQG�F\SULQLGV�XQGHWHUPLQDEOH�WR�VSHFLHV����
ERQHV�� HYLGHQWO\� SHUFK� RU� GDFH��ZHUH� UHSUHVHQWHG�� ��� SHUFK� VFDOHV�ZHUH� DOVR� IRXQG��
+HUH��WRR��ÀVK�ZHUH�UDWKHU�VPDOO��SHUFK�ca.���²���FP�DQG�SLNH���²���FP���$�IHZ�PDO-
ODUG�ERQHV�ZHUH�DOVR�IRXQG�XSRQ�WKH�ERDUG�SODQNV�EHQHDWK�WKH�VNHOHWRQV�DQG�XSRQ�WKH�
ERDU�SODQNV�LQ�WKH�VRXWKZHVWHUQ�SDUW�RI�WKH�VKLS�

7KHVH� ERQH� DVVHPEODJHV� UDLVH� WKH� TXHVWLRQ� ZKHWKHU� WKH\� UHSUHVHQW� PDWHULDO�
SODFHG�LQ�WKH�VKLS�LQ�WKH�FRXUVH�RI�D�EXULDO��RU�UDWKHU�WUDVK�WKDW�OD\�DERXW�RQ�WKH�ERW-
WRP�DOUHDG\�HDUOLHU��RU�QDWXUDO�VHGLPHQW�LQ�WKH�XQFRYHUHG�SDUW�RI�WKH�VKLS��6LQFH�WKH�
DVVHPEODJHV�DOVR�FRQWDLQ�PDPPDO�ERQHV��DQG�RQH�IHPXU�RI�D�GXFN�KDV�D�FXWWLQJ�WUDFH�
RQ�LW��DQG�LQ�YLHZ�RI�WKH�IDFW�WKDW�WKH�UHPDLQV�PRVWO\�EHORQJ�WR�PDOODUGV�RQO\��ZH�FDQ�
HYLGHQWO\�UXOH�RXW�WKH�SXUHO\�QDWXUDO�RULJLQ�RI�WKHVH�DVVHPEODJHV�

DISCUSSION
6WXG\LQJ�WKH�ÀQGV�DIWHU�FRQVHUYDWLRQ�ZH�GLVFRYHUHG�WKDW�WKH�DFWXDO�DJH�RI�WKH�ZHDSRQV�
QHHG�QRW� EH� LQ� FRUUHODWLRQ�ZLWK� WKH� ¶HYHQW·�� L�H�� DUWHIDFWV� IURP�GLIIHUHQW�SKDVHV� RI� WKH�
9HQGHO�3HULRG�RFFXUUHG�WRJHWKHU�LQ�WKH�VDPH�FRPSOH[��3DUWLFXODUO\�LW�VWDQGV�IRU�VKLHOG�
ERVVHV��VLQJOH�HGJHG�VZRUGV�DQG�WKH�OX[XULRXV�JLOW�GHFRUDWLRQV�RI�WKH�VZRUG�KLOWV��7KHUH-
IRUH�H[WUHPHO\�DFFXUDWH�FRPSDUDWLYH�W\SRORJLFDO� LQYHVWLJDWLRQ�RI�DOO�ZHDSRQV�LV�QHFHV-
VDU\��DV�ZHOO�DV�PHWDOORJUDSKLF�DQG�6(0²('6�DQDO\VHV� WR�HVWDEOLVK�WKHLU�RULJLQ�DQG�
PDQXIDFWXULQJ�WHFKQRORJLHV��6LQFH�WKH�¶HYHQW·�ZDV�RI�D�YHU\�VKRUW�GXUDWLRQ�LW�ZLOO�SURYLGH�
XV�ZLWK�DQ�RSSRUWXQLW\�WR�GHÀQH�SRVVLEOH�WHFKQRORJLFDO�YDULHWLHV�RQ�D�VLQJOH�PRPHQW�RI�
SUHKLVWRU\��ZKLFK�FHUWDLQO\�FDQQRW�EH�DFKLHYHG�E\�DQDO\VLQJ�ÀQGV�IURP�H�J��JUDYHV�RI�VHW-
WOHPHQWV�DQG�KLOO�IRUWV��7R�VSHFLI\�WKH�RULJLQ�RI�WKH�PDWHULDO�XVHG�IRU�ULYHWV�DQG�RWKHU�LURQ�
REMHFWV��DGGLWLRQDO�14&�LQYHVWLJDWLRQV�RI�FDUERQ�LQ�WKHLU�PHWDO�E\�WKH�$06�PHWKRG�ZLOO�EH�
UHTXLUHG��WKLV�ZLOO�DOVR�EH�D�WHVW�RI�WKH�VXLWDELOLW\�RI�WKH�PHWKRG�IRU�GDWLQJ�LURQ�REMHFWV��
7KH�UHVXOWV�RI� WKH�DQDO\VHV�RI� WZR�ULYHWV� IURP�6DOPH�,�JDYH�WKH�DJH���������%3�DQG�
��������%3�3��7KH�RFFXUUHQFH�RI�IRVVLO�FDUERQ�ZRXOG�VXJJHVW�WKH�SURGXFWLRQ�RI�LURQ�VRPH-
ZKHUH�LQ�WKH�QRUWKHUQ�RU�PRXQWDLQRXV�UHJLRQ�RI�(XURSH��ZKHUH�WKH�UHFXUUHQFH�RI�IRUHVW�LV�
VORZ�DQG�DW�LURQ�VPHOWLQJ�FKDUFRDO�ZDV�UHSODFHG�E\�FKDUUHG�SHDW��0DFDGDP���������²����

+HQFH�WKH�PDLQ�REMHFW�RI�WKH�FXUUHQW�VWXGLHV�LV�WR�GDWH�WKH�VLWH�DV�DFFXUDWHO\�DV�
SRVVLEOH��)RU�WKLV�D�VHULHV�RI�14&�DQDO\VHV�E\�$06�PHWKRG��PDLQO\�RI�VNHOHWDO�SDUWV��KDV�
EHHQ�GHVLJQHG��7KH�ORFDOL]DWLRQ�RI�WKH�JHRJUDSKLFDO�UHJLRQ�RI�WKH�SRVW�QDWDO�LQKDELWDQF\�
RI�WKH�ZDUULRUV�LV�DW�OHDVW�DV�LPSRUWDQW��)RU�WKDW�SXUSRVH�ZH�LQWHQG�WR�VWXG\�HQDPHO�RI�
WKHLU�WHHWK�E\�PHWKRGV�EDVHG�RQ�WKH�UDWLR�RI�VWDEOH�LVRWRSHV��SULPDULO\�6U��������0RVW�
OLNHO\�SRVVLEOH�FORVH�NLQVKLS�FDQ�EH�DVFHUWDLQHG�E\�'1$�DQDO\VHV�

7KH�RULHQWDWLRQ�RI�WKH�6DOPH�VKLSV��WR�WKH�SRLQWV�RI�WKH�FRPSDVV��ZDV�1(�²�6:��
,W�LV�SRVVLEOH�WKDW�VXFK�RULHQWDWLRQ�RI�WKH�VKLS�RI�GHDG�ZDV�EDVHG�RQ�WKH�QRWLRQ�DERXW�
WKH�0LON\�:D\��ZKLFK�DW�PLGQLJKW�OLHV�RYHU�WKH�ÀUPDPHQW�LQ�DSSUR[LPDWHO\�WKH�VDPH�
GLUHFWLRQ��DV�WKH�ZD\�RI�VRXOV��6LQFH�WKH�GHDG�LQ�WKHLU�VKLS�VDUFRSKDJXV�ZHUH�GLIIHUHQWO\�
RULHQWDWHG�UHJDUGLQJ�WKH�SRLQWV�RI�WKH�FRPSDVV�²�ZLWK�KHDGV�WRZDUGV�QRUWK�HDVW��DORQJ�
WKH�VKLS��LQ�WKUHH�XSSHU�OD\HUV��DQG�DOWHUQDWHO\�WRZDUGV�HDVW�DQG�ZHVW��FURVVZLVH�WR�WKH�
D[LV�RI�WKH�VKLS�LQ�WKH�ERWWRP�OD\HU��+HQFH�WKH�ULJKW�RULHQWDWLRQ�RI�WKH�VKLS�ZDV�HVVHQ-
WLDO��QRW�WKH�RULHQWDWLRQ�RI�WKH�GHDG�

3�5HVSHFWLYHO\�+HOD������DQG�+HOD������
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%HVLGHV�WKH�DUURZKHDGV�IRXQG�LQ�WKH�RUJDQLF�OD\HU�SUHVHUYHG�IURP�WKH�ERDUGV�RI�
WKH�VKLS�DQG�WKH�VKLHOGV��QXPHURXV� LQMXULHV�RQ� WKH�ERQHV�DOVR�JLYH�ÀUP�HYLGHQFH�RI�
DQ�DUPHG�FRQÁLFW��3UHOLPLQDU\�LQYHVWLJDWLRQV�KDYH�UHYHDOHG�GHÀQLWH�VODVK�DQG�RU�VWDE�
WUDFHV�RQ�DW�OHDVW�QLQH�VNHOHWRQV��ZKHUHDV�ÀYH�RI�WKHP�KDYH�PRUH�WKDQ�RQH�LQMXU\�

$�IHZ�KRUVH�ERQHV�UHFRYHUHG�IURP�WKH�PL[HG�VRLO�LQ������VKRXOG�EH�PHQWLRQHG�DV�
LQWHUHVWLQJ�ÀQGV��,Q������DQG������QR�KRUVH�ERQHV�ZHUH�IRXQG��DQG�WKH�VSHFLHV�ZDV�DOVR�
PLVVLQJ�LQ�WKH�6DOPH�,�VKLS��QHLWKHU�GR�WKH�ÀQGV�IURP�WKH�6DOPH�VKLSV�LQFOXGH�GHWDLOV�
RI�KRUVH�HTXLSPHQW��7KH�FRQQHFWLRQ�RI�WKHVH�ERQHV�ZLWK�WKH�EXULDOV�UHPDLQV�XQFHUWDLQ�
IRU�WKH�WLPH�EHLQJ�

,Q�VHDUFK�IRU�QHZ�SRVVLEOH�VKLS�UHPDLQV�WKUHH�WUHQFKHV����í���P���WUDQVYHUVH�WR�
WKH�RULHQWDWLRQ�RI�WKH�LQYHVWLJDWHG�VKLSV��ZHUH�GXJ�LQ�WKH�KLJKHU�SDUW�RI�WKH�FRDVWDO�
ULGJH�EHWZHHQ�WKHP��)LJ������7KH�GHSWK�RI�WKH�WUHQFKHV�ZDV�GHWHUPLQHG�E\�WKH�ERW-
WRP�OHYHO�RI�WKH�LQYHVWLJDWHG�VKLSV��ZKLFK�ZDV�DERXW���P�EHORZ�WKH�JURXQG�OHYHO��,Q�
WUHQFK�SURÀOHV�DW�OHDVW�IRXU�OD\HUV�RI�JUDYHO�RI�GLIIHUHQW�WH[WXUH��FRQWDLQLQJ�ODUJHU�
SHEEOHV��GLDPHWHU�XS�WR����FP��RFFXUUHG��WKHVH�OD\HUV�ZHUH�VHSDUDWHG�E\�LQWHUPHGL-
DWH�EHOWV�RI�ÀQH�JUDYHO�DQG�VDQG�LQ�ZKLFK�VLQJOH�VSHFLPHQV�RU�VPDOO�DJJORPHUDWLRQV�
RI� UHPDLQV� RI� WHVWV� RI� ODJRRQ� FRFNOHV� �Cerastoderma glaucum�� DQG�%DOWLF�PDFRPD�
�Macoma balthica��RFFXUUHG��,W�LV�SRVVLEOH��WKDW�WKH�JUDYHO�OD\HUV�FRQWDLQLQJ�ODUJHU�
SHEEOHV�KDYH�EHHQ�SURGXFHG�E\�KHDYLHU�JDOHV�RU�LFH�KXPPRFNV�WKDW�ÀQDOO\�VKDSHG�
WKH�FRDVWDO�ULGJH�WKDW�FRYHUHG�WKH�VKLSV��1R�REMHFWV�ZHUH�IRXQG�WKDW�FRXOG�EH�UHODWHG�
WR� SUHKLVWRU\� RU� VKLS� UHPDLQV�� ,QFOXGLQJ� WKH� H[FDYDWLRQV� RI� ����� DQG�����²������
WKH�ZKROH�DUHD�RI� WKH�KLJKHU�FRDVWDO� ULGJH�EHWZHHQ�WKH� WZR�VKLSV�KDV�EHHQ� LQYHV-
WLJDWHG��WKH�DEVHQFH�RI�VKLS�UHPDLQV� LQ�WKH�DUHD�EHWZHHQ�WKH�H[FDYDWLRQV�DQG�WKH�
.XUHVVDDUH²6}UYH�URDG�ZDV�HVWDEOLVKHG�DOUHDG\�LQ������E\�WKH�H[KDXVWLYH�VWXG\�RI�
WKH�SURÀOHV�RI�WKH�FDEOH�WUHQFK�WKDW�KDG�GDPDJHG�WKH�6DOPH�,�VKLS�DQG�WKH�LQYHV-
WLJDWLRQ�RI�WKH�H[FDYDWHG�VRLO��+HQFH�LW�LV�OLNHO\�WKDW�HYHQ�IXUWKHU�LQYHVWLJDWLRQV�LQ�
WKLV�SDUWLFXODU�DUHD�ZLOO�QRW�UHYHDO�DQ\�PRUH�VKLS�UHPDLQV��KRZHYHU��WKH�VRLO�LQ�WKH�
QHLJKERXUKRRG��UHSHDWHGO\�OHYHOOHG�GXH�WR�FRQVWUXFWLRQ�DFWLYLWLHV��PD\�FRQWDLQ�DUWH-
IDFWV�IURP�WKH�VKLSV��DQG�VR�WKH�DUHD�ZLOO�UHPDLQ�XQGHU�VWDWH�SURWHFWLRQ�RI�KHULWDJH�
FRQVHUYDWLRQ�

SUMMARY
2Q�WKH�EDVLV�RI�RXU�VWXGLHV�ZH�PD\�DVVHUW�WKDW�ÀHOGZRUN�DW�WKH�VLWH�RI�WKH�6DOPH�
VKLSV�KDYH�EHHQ�FRPSOHWHG�DQG�IXUWKHU�UHVHDUFK�ZLOO�EH�FDUULHG�RXW�LQ�ODERUDWRULHV�
DV�WKH�¶DUFKDHRORJ\�LQGRRUV·��&RQVHUYDWLRQ�DQG�DUWHIDFW�VWXGLHV�ZLOO�FRQWLQXH��7KH�
6DOPH� EXULDO� FRPSOH[� LV� XQLTXH� LQ�ZKROH� (XURSH�� GLVWLQJXLVKHG� IURP� RWKHU� VKLS�
EXULDOV�RI�VLPLODU�GDWH�DQG�ZLWK�DQDORJRXV�ÀQG�PDWHULDO�E\�WKH�ODUJH�QXPEHU�RI�WKH�
EXULHG�DQG�WKH�VLQJOHQHVV�RI�WKH�EXULDO�SUDFWLFHV�DQG�WKH�ULWXDOV�LW�UHÁHFWV��7KH�ÀQG�
PDWHULDO�IURP�WKH�PDVV�JUDYHV�RI�6FDQGLQDYLDQ�ZDUULRUV��SUREDEO\�IDOOHQ�LQ�DUPHG�
FRQÁLFW��LV�ULFK��DQG�VXUHO\�DOVR�D�VWDWLVWLFDOO\�VLJQLÀFDQW�VDPSOH�RI�WKH�HTXLSPHQW�
RI�ZDUULRU�VHDIDUHUV��GDWLQJ�IURP�D�VLQJOH�HYHQW�WKDW�WRRN�SODFH�GXULQJ�D�IHZ�GD\V�
DW�WKH�GDZQ�RI�WKH�9LNLQJ�$JH��ca.����²����$'���7KH�FORVHG�QDWXUH�RI�WKH�6DOPH�
HQVHPEOH�DOORZV�XV�WR�VWXG\�WKH�ÀQG�PDWHULDO�FRQFHQWUDWLQJ�RQ�WKH�GDWLQJV�RI�VRPH�
DUWHIDFW�JURXSV�DQG�PDQXIDFWXULQJ�WHFKQLTXHV�EHLQJ�LQ�XVH�DW�WKH�PRPHQW�RI�WKH�
¶HYHQW·��
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7KH�UHVXOWV�RI�ODERUDWRULDO�LQYHVWLJDWLRQV�ZLOO�DOORZ�XV�WR�REVHUYH�WKH�6DOPH�EXULDO�
FRPSOH[� LQ� WKH� FXOWXUDO�KLVWRULFDO� FRQWH[W�RI�(XURSH��SULPDULO\�RI� WKH�%DOWLF�6HD� UH-
JLRQ��7KHUH��DVSHFWV�RI�WKH�EHJLQQLQJ��H[WHQW�DQG�QDWXUH�RI�6FDQGLQDYLDQ�H[SDQVLRQ��
DV�ZHOO�DV�RI�VKLSEXLOGLQJ��PDUWLDO�DUWV��LQFOXGLQJ�6FDQGLQDYLDQ�SURIHVVLRQDO�VROGLHUV��
DQG�EXULDO�FXVWRPV��ULVH�WR�WKH�IRUH��DOORZLQJ�WR�GLVFXVV�PDQ\�LVVXHV�LQ�D�QHZ�OLJKW�DQG�
IRUPV�D�JRRG�EDVH�IRU�ZLGHU�LQWHUQDWLRQDO�FRRSHUDWLRQ�
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JUDQW�(7)������DQG�E\�WKH�WDUJHW�ÀQDQFHG�UHVHDUFK�SURMHFW�RI�WKH�(VWRQLDQ�0LQLVWU\�RI�
Education and Science (SF0130012s08). The authors thank Liis Soon for translating 
the text.
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Appendix 1. Correspondence of the numbers and letters of the skeletons.
Lisa 1. Luustike numbrite ja tähtede vastavus.
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6DOPH�PXLVWLVWHNRPSOHNVL�DUKHRORRJLOLVHG�XXULQJXG�WRLPXVLG�DDVWDWHO�������6DOPH�,��MD�����²������6DOPH�
,,���MQ�����7HLQH�HHOYLLNLQJLDMD�O}SSX��X����²����S.U��GDWHHULWDY�PDWXVHODHY��6DOPH�,,��DYDVWDWL�SODDQLOLVWH�
XXULPLVW||GH�NlLJXV�������D��.XQD�VHOOHO�KRRDMDO�MlLG�W||G�KDOEDGH�V�JLVHVWH�LOPDVWLNXROXGH�W}WWX�SRROHOL��
MlWNXVLG�QHHG�MlUJPLVHO�VXYHO��9lOLXXULQJXG�6DOPH�PXLVWLVWHNRPSOHNVLO�O}SHWDWL�������DDVWDO��

8XV�NDHYDQGLRVD�DYDWL�������D�MXXOL�DOJXVHV�KRRQHWHYDKHOLVHVW�WHHVW�O}XQD�SRRO�6DOPH�NRROLPDMD�HVLVHOH�
PXUXSODWVLOH��MQ�����.RKH�PlWWDNLKL�DOO�KDNNDV�SlHYDYDOJHOH�WXOHPD�PXLQDVOHLGH��VK�P}}JD�NXOODWXG�SURQN-
VLVW�SLGHPHQXSS�MD�VDPDVW�PDWHUMDOLVW�P}}JDWXSHNDXQLVWXVH�NDWNH��MQ�����0}QHY}UUD�V�JDYDPDO�SDOMDQGX-
VLG�VDPDO�WDVDQGLO�HHOPLVH�DDVWD�NDHYDQGLV�DYDVWDWXG�NLUGHSRROVH�WllYLRVDJD�QHHGLUHDG��PLVW}WWX�RWVXVWDWL�
P}OHPDG�NDHYDQGLRVDG��KHQGDGD��VW�HHPDOGDGD�WHH�DVIDOWNDWH��

6HOJXV��HW�ODQJHQXG�V}GDODVHG�ROLG�PDHWXG�YlJD�YlLNHVHOH�DODOH��X���í���P��ODHYD�NHVN��MD�NLUGHRVDV��7HH�
DOO�QLQJ�VHOOHVW�O}XQDSRROH�MllYDO�NDHYDQGLDODO�OHLGXV�YDLG��NVLNXLG�VNHOHWLRVL�QLQJ�HVHPHLG��.}LJH�SDUHPLQL�
ROLG�ODHYDMllQXVHG�VlLOLQXG�OXXVWLNH�MD�URKNHDUYXOLVWH�OHLGXGHJD�NHVNRVDV��NXV�QHHWLGHVW�MD�KXXPXVHYLLUJX-
GHVW�NRQWXXULG�ROLG�VlLOLQXG��²��UHD�N}UJXVHOW��/DHYD�PDWXVHWDOLWXVH�DMDO�SLQQDVHJD�NDWPDWD�RWVPLVHG�RVDG�
ROLG�LOPVHOW�ORRGXVM}XGXGH�SRROW��WRUPLG��U�VLMll�MPV���HQDP�UlVLWXG��PLVW}WWX�MllQXVWHVW�ROL�VlLOLQXG�YDLG�
�²��QHHGLULGD��MQ��������6lLOLQXG�MllQXVWH�SURSRUWVLRRQH�DUYHVWDGHV�Y}LV�ODHYD�DOJQH�SLNNXV�ROOD���²�����P�
Y}L�HQDP��/DHY�OLLNXV�W}HQlROLVHOW�QLL�SXUMH�NXL�ND�DHUXGH�DELO��6HOOHOH�RVXWDYDG�KXXPXVHMlOMHQD�VlLOLQXG�
NRQWXXU�YHUWLNDDOVHVW�NLLOXVW��MQ�����PLV�RQ�SXUMH�NRQWUROOLWXG�NDVXWDPLVHNV�YlOWLPDWX��MllQXVHG�ROHWDWDYDVW�
NLLOVRQLVW�MD�PLWPHG�PXXG�NRQVWUXNWVLRRQLHOHPHQGLG��0DWXVHODHY�ROL�SDLJXWDWXG�NLUGH²HGHOD�VLKLV�DVLPXX-
GLJD�����

/XXVWLNH�YlOMDSXKDVWDPLVH�HGHQHGHV�VHOJXV�HW�QHHG�DVXVLG�RVDOLVHOW��NVWHLVW�NDWWHV�QHOMDV�NLKLV�ODQJHQXG�
V}GDODVHG�ROLG�YDUXVWDWXG�URKNHWH�SDQXVWHJD�²��KH��MD�NDKHWHUDOLVHG�P}}JDG��QHLVW�RVD�OXNVXVOLNH�NXOODWXG�
SURQNVLVW�SLGHPHWHJD��VK�S�VWDVHQGLV�������D�NDHYDQGL�VHJDWXG�NLKWL�VDWWXQXG�NDKHWHUDOLQH�P}}N���MQ�����
NLOELG��PLOOHVW�VlLOLQXG�WDKWOLNXOW�P}OJLWXG�NXSODG��VDUYNDPPLG��NllULG����RGDRWVD�MPV��/XXVWLNXG�ROLG�V}QD�
RWVHVHV�P}WWHV��OH�N�OYDWXG�YDDODOXXVW�WUHLWXG�PlQJXQXSSXGHJD��.DKMXNV�ROL�DLQVD�WHUYLNOLNX�NRPSOHNWLQD�
VlLOLQXG�QXSXNRJXP�OXXVWLN�;;;,,�V�OHV��MQ�����7RLPXQXG�ODKLQJXVW�DQQDYDG�WXQQLVWXVW�DUYXNDG�QRROHRW-
VDG�MD�OXXVWLNHO�ROHYDG�UDLHMlOMHG��3DOMXGH�HVHPHWH�PHWDOORVDGHO�ROL�VlLOLQXG�WHNVWLLOLIUDJPHQWH�MD�SXLGXMll-
QXVHLG��MQ�������

������D�NDHYDQGLJD�O}SHWDWL�������D�XPEHV�SRROHV�XODWXVHV�XXULWXG�,,�06�DHJVH�SRPPLOHKWUL��MQ����OHLGH�
VLVDOGDYD�VHJDWXG�WlLGLVH�OlELXXULPLQH��6DOPH�������D�OHLGXGH�KXOND�NXXOXYDG����KHWHUDOLVH�P}}JD�NDWNHW��
��NDKHWHUDOLQH�P}}N�NDKH�W�NLQD��MQ����MPV�

3}KLRVD�NRJX�6DOPH�,,�OHLXPDWHUMDOLVW�PRRGXVWDYDG�ODHYDQHHGLG��6DOPH�,�QHHGLG�RQ�Y}UUHOGHV�6DOPH�,,�VW�
SlULQHYDWHJD�YlLNVHPDG��6DOPH�,,�VW�OHLWL�NRNNX�X����P}}ND��QHLVW�HQDPLN�IUDJPHQWLGHQD��7HUYHLG��KHWHUD-
OLVL�P}}NX��scramasax��ROL�����.}LN�NDKHWHUDOLVHG�P}}JDG��spatha��ROLG�NDWNL�PXUWXG��0}}NDGH�WlSVH�DUYX�
NLQGODNVWHJHPLVHNV� RQ� DOXVWDWXG�PXUGHNRKWDGH� U|QWJHQXXULQJXWHJD�� 7DKWOLNXOW� YLJDVWDWXG� NLOELNXSODLG�
�����OHLWL�YDLG��OHPLVWH�NLKWLGH�OXXVWLNH�MXXUHV��$UYHVWDGHV�NLOSLGH�VXXUW�OlELP}}WX����²����FP��MD�QHQGH�
WLKHGDW�SDLNQHPLVW��Y}LE�NLOSH�SLGDGD�RPDODDGVHNV�VXULOLQDNV�Y}L�NLUVWXNDDQHNV��9lJD�SDOMX�OHLWL�HULQHYDW�
W��SL�QRROHRWVL�²�NRNNX�����1HQGHVW�HQDPLN�ROL�SDQGXG�PDHWXWHOH�NDDVD�SDQXVWHQD��RVD�DJD�ROLG�NLQGODVWL�
VDWWXQXG�ODHYD�ODKLQJX�NlLJXV��0}QHGH�RWVLNXWHJD�NRRV�RQ�VlLOLQXG�ND�RVD�QRROHYDUUHVW��1RROHRWVWHNV�Pll-
UDWXG�HVHPHWH�KXOJDV�Y}LE�ROOD�QXJH��1XJDGH�WlSQH�DUY�RQ�YHHO�WHDGPDWD��0DWXVHODHYDVW�OHLWL�NRNNX������Y}L�
HQDP��YDDOD��MD�PRUVD�"�OXXVW�PlQJXQXSSX�MD���VDUYHVW�QLQJ�YDDODKDPEDVW�"��WlULQJXW��5RKNHVWL�OHLWL�IUDJ-
PHQWDDUVHLG�RUQDPHQGLJD�VDUYNDPPH�²�X�����3DOMXGHO�P}}NDGHO��NLOELNXSDOGHO��QRROHRWVWHO�MW�HVHPHWHO�RQ�
VlLOLQXG�ULLGH��MD�SXLGXMllQXVHLG��1HQGH�SXKXO�RQ�DOXVWDWXG�PDWHUMDOLPllUDQJXLG�MD�YDOPLVWDPLVWHKQRORR-
JLOLVL�XXULQJXLG��7HNVWLLOLMlQXVHG�SlULQHYDG�HULQHYDV�WHKQLNDV�YDOPLVWDWXG�ULLGHVW��PLOOHVW�HQDPLN�SlULQHE�
DQJOR�VNDQGLQDDYLD�DODGHO�OHYLQXG�QQ�UXXWWRLPVHV�WHKQLNDV�YDOPLVWDWXG�NDQJDVW��MQ��������6HOOLVHLG�NDQJDLG�
NDVXWDWL�SHDPLVHOW��OHU}LYDVWH�YDOPLVWDPLVHO��/DEDVHV�NRHV� MlPHGD�NDQJD� MllQXVHG�Y}LYDG�SlULQHGD�DJD�
PDHWXWHOH�SHDOH�ODRWDWXG�SXUMHVW��7HNVWLLOLIUDJPHQWLGHOH�WXOHE�WHKD�YLOOD�NYDOLWHHGL��MD�YlUYLDQDO��VLG��

������D�NDHYDPLVWHJD�OLVDQGXV�������DDVWDO�NLQGODNV�WHKWXG����OH�OXXVWLNXOH�YHHO���LQLPHVH�OXXOLVL�VlLO-
PHLG��/DLEDG�ROLG�PDHWXG�ROHWDWDYDVW�PDVWLNRKDVW�NLUGH�SRROH�QHOMDV�NLKLV��DOXPLVHV�ROLG�QHHG�PDHWXG�ODHYD�
NDDUWH�YDKHOH��VHHJD�ULVWL�ODHYD�NHUHJD���OHPLVHV�NROPHV�NLKLV�DJD�ODHYDJD�SLNLVXXQDV��MQ��D��E�����������������
D�NDHYDPLVHG�QlLWDVLG�ND�VHGD��HW�PDWXVHDOD�Y}LV�XODWXGD�YHLGL�NDXJHPDOH�HGHOD�VXXQDV��VHVW�XXULPLVH�DOOD�
Y}HWL�VHQL�DVIDOWNDWWH�DOOD�MllQXG�PDWXVHODHYD�RVD��6HDOW�OHLWL�YHHO�NDKH��SLNL�ODHYD�PDHWXG��LQGLYLLGL��;;,;��



��

;;;��DUWLNXOHHULWXG�VNHOHWWLGH�MllQXVHLG��MQ������6DPXWL�VHOJXV��HW�NDKHO�OlKHVWLNNX�DVHWVHYDO�NROMXO��9,,,�
�OHPLVHV�NLKLV�MD�;9,,�DOXPLVHV�NLKLV��ROLG��OHMllQXG�OXXVWLNX�NHUHRVDG�YDLG�PDGDODPDO�DVHWVHYDO�QLQJ�9,,,�
OXXVWLN�NRRVQHV�DLQXOW�NROMXVW��PLV�SDLNQHV�;9,,�VNHOHWL�ULQQDO��MQ������6DOPH�,,�PDWXVHODHYD�OXXPDWHUMDOL�
VlLOLYXV�ROL�YlJD�HULQHY��hOGLVHOW�RQ�SDUHPLQL�VlLOLQXG�OXXVWLNXG�N}LJH�SHDOPLVHV�ODHYDJD�SLNLVXXQDV�PDH-
WXG�UHDV��,²9,��MD�N}LJH�DOXPLVHV�ODHYDJD�ULVWL�PDHWXG�NLKLV��.HVNPLVWHV�NDKHNLKLOLVWHV�ODHYDJD�SLNLVXXQDV�
PDHWXG�ULGDGHV��;9,,,²9,,�;,9²9,,,��ROL�OXXVWLNH�VlLOLYXV�YDULHHUXYDP��NRKDWL�ROLG�OXXVWLNX�MlOJLWDYDG�YDLG�
NRQWXXULGHQD�RUJDDQLNDNLKLV��MQ������3LQQDVHVXUYH�W}WWX�ROLG�SDOMXGHO�QlLOLVHOW�KlVWL�VlLOLQXG�OXXGHO�PLNUR-
SUDRG��PLVW}WWX��OHVY}WPLVHO�ODJXQHVLG�OXXG�VDJHOL�NLOGXGHNV��9lOLW||GH��OXXGH�ODKWLSDNNLPLVH�QLQJ�SXKDV-
WDPLVH�NlLJXV�WlKHOGDWL���OXXVWLNXO�HULQHYDLG�YLJDVWXVL��NXVMXXUHV���QHLVW�HVLQHE�YlKHPDOW�NDNV�YLJDVWXVW��
3HDPLVHOW�OHLWL�O}LNHWHUDJD��W}HQlROLVHOW�P}}JDJD��WHNLWDWXG�YLJDVWXVL�NROMX��Y}L�MlVHPHOXXGHO��NDKHO�OXXVWL-
NXO�RQ�QlKD�WRUNHKDDYDG�SXXVDOXXGH�VLVHSLQQDO��9LLH�OXXVWLNXJD�ROLG�VHRWXG�QRROHRWVDG�YLLVLO��PLV�Y}LPDO-
GDE�ROHWDGD��HW�QHHG�WHNLWDVLG�SHKPHWH�NXGHGH�YLJDVWXVL��0lUNLPLVW�YllULE�ND�OXXVWLN�;,,��NHOOHO�WXYDVWDWL�
NDDVDV�QGLQXG�NUDQLRYHUWHEUDDOQH�DQRPDDOLD�²����NDHODO�OL��atlas��MD�NXNODOXX�NRNNXNDVYDPLQH��MQ������

������D�DUKHR]RRORRJLOLVHVW�PDWHUMDOLVW�}QQHVWXV�PllUDWD�OLJLNDXGX�����LPHWDMDOXXG�MD��IUDJPHQWL��������
DDVWDO�OLVDQGXV�VHJDWXG�NLKWLGHVW�YHHO�����OLLJLQL�PllUDWDYDW�NDWNHW��MQ�����WDEHO�����/LVDNV�LPHWDMDOXXGHOH�
OHLWL�ND�OLQGXGH�MllQXVHLG��WDEHO����QLQJ�NDODOXLG�MD��VRRPXVHLG��WDEHO�����/RRPDOXXG�SDLNQHVLG�������D�NDH-
YDQGLV�KDMXVDOW��OH�NRJX�DOD�S}KLOLVHOW��OHPLVWHV�VHJDWXG�NLKWLGHV��ODHYD�HGHODSRROVHV�RWVDV�MD�VHOOH��PEUXVHV�
ROL�OXLG�VLLVNL�YlKHP��/DHYD�NHVNRVDV�ODHYD�S}KMDV�MD�LGDSRROVH�SDUGD�ODXGDGH�SHDO�ROLG�P}QHG�OXXNRJXPLG��
PLV�NRRVQHVLG�YDOGDYDOW�OLQQX��MD�NDODOXXGHVW��NXLG�VLVDOGDVLG�ND��NVLNXLG�LPHWDMDOXXGH�IUDJPHQWH��������
DDVWDO�ROL�ORRPDOXLG�N}LNMDO�VHJDWXG�WXPHGDV�SLQQDVHV��V}OWXPDWD�V�JDYXVHVW�MD�NDXJXVHVW�ODHYDVW��KHOHGDV�
OLLYDV� ROL� ORRPDOXLG�PlUJDWDYDOW� YlKHP��6XXUH� RVD�PDWHUMDOLVW�PRRGXVWDYDG�NRHUDOXXG�� In situ� RQ� ODHYD�
LGDSDUGDV�VlLOLQXG��KH�NRHUD��,,,��WDJDMDOJDGH�WRHV�VllUHOXXGHVW�NXQL�YDUEDO�OLGHQL��.RNNX�VDDGL�6DOPH�,,�
ODHYD�NDHYDQGLVW�YlKHPDOW�NXXH�NRHUD�MllQXVHLG��9HLVWH�� ODPPDVWH�NLWVHGH�MD�VLJDGH�OXLG�VDDGL��OH�NRJX�
NDHYDQGL��5RKNHPDO�Y}L�YlKHPDO�PllUDO�RQ�HVLQGDWXG�N}LN�NHUHSLLUNRQQDG��WlLHOLNXOW�SXXGXYDG�YHLVWH�QLQJ�
NLWVHGH� MD� ODPPDVWH�VDUYMlWNHG��6DOPH�,,� ODHYD� ������²������D�PDWHUMDO�� OLQQXOXXGHVW�ROL�YlKHPDOW�NXQL�
VHOWVLQL�Y}LPDOLN�PllUDWD����OXXG�MD�OXXIUDJPHQWL��WDEHO�����ODHYD�S}KMDV�ROQXG�OXXNRJXPLWHV�ROLG�YDOGDYDOW�
VLQLNDHO�SDUGL�OXXG��.DODG��WDEHO����ROLG�VHJDWXG�NLKWLGHV�HVLQGDWXG��NVLNXWH�OXXOHLGXGHJD��YDOGDY�RVD�NDOD-
OXXGHVW�ROL�ODHYD�S}KMDV�SDUGDODXGDGHO�ROQXG�OXXNRJXPLWHV��/DHYD�PDWXVWHJD�RVDVW�VDDGL�LQLPOXXVWLNH�SHDOW�
MD�YDKHOW�YlKHVHO�PllUDO�VHD��MD�ODPEDOXLG���NV�OLQQX��MD��NV�NDODOXX�

3UDHJXVHNV�Y}LE�NRQVWDWHHULGD��HW�YlOLXXULQJXG�6DOPH�PXLVWLVWHNRPSOHNVLO�RQ�O}SSHQXG�MD�XXULPLVW||G�
WRLPXYDG�HGDVSLGL�ODERUDWRRUVHWHV�WLQJLPXVWHV��-lWNXYDG�NRQVHUYHHULPLV��MD�HVHPHXXULPXVOLNXG�W||G��7HLV-
WHVW�DQDORRJLOLVH�OHLXPDWHUMDOL� MD�GDWHHULQJXJD�ODHYPDWXVWHVW�HULVWDE�6DOPH�PDWXVHNRPSOHNVL� MD�WHHE�VHO-
OH�DLQXODDGVHNV�NRJX�(XURRSDV��PDWXVHODHYDGHVVH�PDHWXWH�VXXU�DUY�MD�NDVXWDWXG�PDWPLVYLLVL�QLQJ�VHOOHV�
NDMDVWXYDWH�ULWXDDOLGH�DLQXNRUGVXV��7}HQlROLVHOW�UHOYDNRNNXS}UNHV�KXNNXQXG�VNDQGLQDDYODVWHVW�V}GDODVWH�
�KLVKDXGDGH�OHLXDLQHV�RQ�ULNNDOLN�MD�NLQGODVWL�ND�VWDWLVWLOLVHOW�DUYHVWDWDY�YDOLP�V}GDODVWH�PHUHV}LWMDWH�LQ-
YHQWDDULXPLVW��PLV�SlULQHE��KHVW�YLLNLQJLDMD�NRLGLNXO��X����²����S.U��WRLPXQXG�MD�YDLG�P}QH�SlHYD�YlOGD-
QXG�V�QGPXVHVW��.XQD�WHJHPLVW�RQ�VXOHWXG�OHLXNRPSOHNVLJD��Y}LPDOGDE�OHLXPDWHUMDO�MD�VHOOH�XXULPLQH�WlS-
VXVWDGD�P}QHGH�HVHPHU�KPDGH�GDWHHULQJXLG�MD�ÅV�QGPXVH´�KHWNHO�NDVXWXVHO�ROQXG�YDOPLVWDPLVWHKQLNDLG��
6HHJD�RQ�MXED�NlLPDVROHYDWH�XXULQJXWH�NHVNVHNV��OHVDQGHNV�PXLVWLVH�Y}LPDOLNXOW�WlSQH�GDWHHULPLQH��3URE-
OHHPL� ODKHQGDPLVHNV�RQ�NDYDQGDWXG�VHHULD� 14&�DQDO��VH�SHDPLVHOW� VNHOHWLRVDGHVW�$06�PHHWRGLO��/LVDNV�
RVWHRDUKHRORRJLOLVWHOH� XXULQJXWHOH� RQ� YlKHPDOW� VDPD� ROXOLQH� V}GDODVWH� V�QQLMlUJVH� HOXNRKD� JHRJUDDÀOLVH�
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