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+P�5GRVGODGT��������WPFGTYCVGT�CTEJCGQNQIKUVU�FKUEQXGTGF�
C�ƀCV�DQVVQO�DCTIG�QH�4QOCP�#IG�KP�VJG�.LWDNLCPKEC�4KXGT�
PGCT�5KPLC�)QTKEC��8TJPKMC�
NCV��Nauportus��(KI�����1�&WTKPI�
VJG�ſTUV�KPXGUVKICVKQPU�DGVYGGP�5GRVGODGT������CPF�/C[�
�����YG�QDUGTXGF�UVTQPI�GTQUKQP�QH�VJG�UGFKOGPVU�CTQWPF�
VJG�PGY�FKUEQXGT[��YJKEJ�YGTG�ECWUGF�D[�VJG�TKXGT�EWTTGPV�

(KI������.CVGT��UGXGTCN�EQORWVGT�DCUGF�CPCN[VKECN�UVWFKGU�
QH� VJG�DCTIG�YGTG�ECTTKGF�QWV��YJKEJ� NGF�WU� VQ�EQPUKFGT�
C� TG�EQPEGRVWCNK\CVKQP� QH� VJG� EQPVGORQTCT[� /CTKVKOG�
/WUGWO��5JQWNF�YG�TGCNN[�CRRN[�VQ�VJG�QTKIKPCN�YQQFGP�
CTVGHCEVU� C� RQUUKDN[� FGUVTWEVKXG� EQPUGTXCVKQP� RTQEGUU!�

��'TKì�GV�CN�������

5GRVGODTC� ����� UQ� RQFXQFPK� CTJGQNQIK� X� UVTWIK� TGMG�
.LWDNLCPKEG� RTK� 5KPLK� )QTKEK�� PGFCNGì� UVTCP� QF� 8TJPKMG�

NCV��Nauportus��� QFMTKNK� QUVCPMG� \IQFPLG� TKOUMG� NGUGPG�
VQXQTPG� NCFLG� U� RNQUMKO� FPQO� 
5NKMC� ���1� 2Q� RTXKJ�
RTGXGPVKXPKJ� RTGKUMCXCJ� TGìPGIC� FPC� 
UGRVGODGT� �����
KP� OCL� ������ UQ� CTJGQNQIK� X� QUOKJ� OGUGEKJ� QRC\KNK�
OQìPQ�GTQ\KLQ�UGFKOGPVQX��MK�LQ�LG�RQX\TQìKN�TGìPK�VQM�PC�
NQMCEKLK� QFMTKVLC� 
5NKMC� ���� -CUPGLG� LG� DKNQ� K\XGFGPKJ� XGì�
TCìWPCNPKīMQ�RQFRTVKJ�CPCNKVKìPKJ�īVWFKL��6G�UQ�URQFDWFKNG�
M�TC\OKīNLCPLW�Q�\CUPQXK�UQFQDPGIC�RQFXQFPGIC�OW\GLC��
<C�VQ�DK� NCJMQ�WRQTCDKNK�QTKIKPCNPG�NGUGPG�QUVCNKPG��MK�UQ�
DKNG� RQ� RQUVQRMW� MQPUGTXKTCPLC� K\NQìGPG� K\� PLKJQXGIC�
PCTCXPGIC�XQFPGIC�QMQNLC�PCLFKīìC��<�PQXKO�RTKUVQRQO�
DK� NCJMQ� VTCFKEKQPCNPG� OGVQFG� MQPUGTXKTCPLC� OQMTGIC�
NGUC�\�OGNCOKPQO��RQNKGVKNGPGINKMQNQO�KP�FTWIKOK�UTGFUVXK�
PCFQOGUVKNK� \� TCìWPCNPKīMQ� PCF\QTQXCPKO� UKUVGOQO�� MK�
DK� NGUGPG� RTGFOGVG� QJTCPLCN� X� PGURTGOGPLGPKJ� XQFPKJ�
RQIQLKJ�PCLFKīìC�2 

&TWIK�RQOGODGP�CTVGHCMV��MK�LG�DKN�PCLFGP�PC�VGO�OGUVW��
LG�DKN�NGUGP�MQPKìCUV�RTGFOGV�
5NKMC�����1DNKMC�RTGFOGVC�
LG�URQOKPLCNC�PC�RCNGQNKVUMG�NKUVCUVG�MCOGPG�KP�MQīìGPG�
MQPKEG�� FGNG� NQXUMGIC� QTQŀLC�� 0CFCNLPLG� TC\KUMCXG�

FCVKTCPLG�\�OGVQFQ�#/5�14%�� �������NGV���$GVC��������

Conservation of waterlogged
wooden artefacts 
(Lessons learned from the Palaeolithic wooden point
from the Ljubljanica River)

(Izkušnja konserviranja paleolitske lesene konice iz 
reke Ljubljanice)

Konserviranje arheoloških predmetov 
iz mokrega lesa 

/KTCP�'TKì����OKTCP�GTKE"IWGUV�CTPGU�UK��������'PGL�)WìGM�2WJCT����GPGL�IWEGM�RWJCT"IOCKN�EQO�
.KFKLC�-QTCV����NKFKLC�MQTCV"\CI�UK��������#NGī�,CMNKì����CNGU�LCMNKE"HTK�WPK�NL�UK
(TCPE�5QNKPC����HTCPE�UQNKPC"HTK�WPK�NL�UK

���2TGXGPVKXG�UWTXG[�QH�VJG�DQVVQO�QH�VJG�.LWDNLCPKEC�
4KXGT�CV�5KPLC�)QTKEC�UJQYKPI�VJG�ſTUV�UKIJVKPI�QH�VJG�
4QOCP�$CTIG���2TGXGPVKXPK�RQFXQFPK�RTGINGF�UVTWIG�
TGMG�.LWDNLCPKEG�RTK�5KPLK�)QTKEK�U�RTXKO�RQINGFQO�PC�
QUVCPMG�TKOUMG�NCFLG��
2JQVQ��4��-QXCìKì�
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9G�DGNKGXG� VJCV� VTCFKVKQPCN� EQPUGTXCVKQP�OGVJQFU�WUKPI�
OGNCOKPG��RQNKGVJKNGPGINKEQN�CPF�QVJGT�UWDUVCPEGU�UJQWNF�
DG�TGRNCEGF�D[�OQFGTP�EQORWVGT�OQPKVQTGF�EQPUGTXCVKQP�
KP�CP�WPCNVGTGF�YCVGT�GPXKTQPOGPV�2 

*QYGXGT��C�UGEQPF� KORQTVCPV�CTVGHCEV� HQWPF�CV� VJKU�UKVG�
YCU�C�YQQFGP�RQKPVGF�QDLGEV� 
(KI�����6JG�UJCRG�QH� VJG�
object was reminiscent of Palaeolithic leafy stone and 
DQPG� RQKPVU�� (WTVJGT� TGUGCTEJ� 
FCVGF� D[� VJG� #/5� 14C 

��'TKì�GV�CN����������'TKì�GV�CN�������

Q\��������v����$2���1Z#��������UQ�RQVTFKNG��FC�RTGFOGV�
RTGFUVCXNLC� MQPKEQ� K\� VKUG��� MK� LG� DKNC� RTGF� RTKDNKŀPQ� ���
VKUQìNGVLK� WRQTCDNLGPC� MQV� FGN� UGUVCXNLGPGIC� NQXUMGIC�
QTQŀLC�

.GUGPC�MQPKEC�LG�DKNC�K\FGNCPC�KP�WRQTCDNLGPC�PC�RTGJQFW�
K\� UTGFPLGIC� X� RQ\PK� 9×TO�� X� ìCUW�� MQ� PGCPFGTVCNEK�
RQìCUK� K\WOKTCLQ�� RTXK� CPCVQOUMQ� OQFGTPK� NLWFLG� RC�
UQ� DKNK� ŀG� PC� RQVK� X� 'XTQRQ�� 4GMC� .LWDNLCPKEC� RTK� 5KPLK�
IQTKEK� UG� VCMQ� RTKFTWŀWLG� QUOKO� GXTQRUMKO� PCLFKīìGO�
\� QUVCPMK� QDFGNCPGIC� NGUC� K\� UVCTGLīG� MCOGPG� FQDG��
-NCUKìPQ�K\OGTLGPC�FQNŀKPC�MQPKEG�LG�QD�PLGPGO�QFMTKVLW�
\PCīCNC����EO��PCLXGìLC�īKTKPC�����EO�KP�PCLXGìLC�FGDGNKPC�
����EO�

2Q� LCXPK� RTGFUVCXKVXK� QFMTKVLC� UQ� UG� X� FGNW� UVTQMQXPG�
LCXPQUVK�RQLCXKNK�FXQOK�X�KPVGTRTGVCEKLQ�TC\KUMQXCNPG�GMKRG��
0GMCVGTK�CTJGQNQIK�UQ�QEGPKNK��FC�ITG�X�RTKOGTW��MQPKEGn�\C�
PCTCXPQ�RTGQDNKMQXCP�MQU�NGUC��MK�LG�UXQLQ�UGFCPLQ�QDNKMQ�
FQDKN�U�JKFTQIGQNQīMKOK�RTQEGUK��<CVQ�LG�DKNC�FQMWOGPVCEKLC�
MQPKEG�RQUNCPC�X�PCFCNLPLQ�FGPFTQNQīMQ�CPCNK\Q�KP�QEGPQ�
X�ĪXKEQ��&T��0KGNU�$NGKEJGT�
.CDQT�H×T�&GPFTQEJTQPQNQIKG�
��<×TKEJ��LG�QXTIGN�XUCMTīPQ�OQŀPQUV��FC�DK�UG�NGU�NCJMQ�
RQ�PCTCXPK�RQVK�RTGQDNKMQXCN�X�VCMQ�UKOGVTKìPQ�MQPKìCUVQ�
QDNKMQ�� KP�RQVTFKN��FC�LG�DKN�QFMTKV� NGUGPK�RTGFOGV�RQXUGO�
RTGOKīNLGPQ���WOGVPQ�RTGQDNKMQXCP�4

1F� QFMTKVLC� MQPKEG� UQ� X� UVTQMQXPKJ� MTQIKJ� CTJGQNQIQX�
KP� OW\GQNQIQX� RQVGMCNG� KPVGP\KXPG� TC\RTCXG� Q� PCìKPW�
MQPUGTXKTCPLC� KP� \CīìKVK� MQPKEG� RTGF� RQUNGFKECOK� PLGPG�
K\NQìKVXG� K\� RQIQLGX� in situ�� +\QDNKMQXCPK� UQ� DKNK� TC\NKìPK�
RTGFNQIK�
QJTCPKVGX�X�RQIQLKJ�KP�UKVW�X�RQUGDPK�MCRUWNK�KRF����
2TGXNCFCNQ�LG�UVCNKīìG��FC�UG�MQPKEC�\CīìKVK�U�VTCFKEKQPCNPQ�
OGVQFQ� MQPUGTXKTCPLC� OQMTGIC� NGUC�� VL�� \� OGNCOKPUMQ�
UOQNQ��2Q�RQUVQRMW�MQPUGTXKTCPLC�KP�\CFPLKJ�XQNWOGVTKìPKJ�
OGTKVXCJ� LG�DKNC� K\OGTLGPC�FQNŀKPC�MQPKEG�������EO� 
���
EO�Ō�CPCNQIPQ�K\OGTLGPC�FQNŀKPC�QD�QFMTKVLW���īKTKPC�����
EO�
����EO��KP�FGDGNKPC�����EO�
����EO���5RTGOGPKNC�RC�
UG�LG�VWFK�QDNKMC�MQPKEG�
OQìCP�WRQIKD�URQFPLGIC�FGNC�KP�
XTJC���1RC\PG�UQ�VWFK�RQXTīKPUMG�TC\RQMG�

2Q�QFMTKVLW�MQPKEG�NGVC������UVC�DKNK�QRTCXNLGPK�FXG�CPCNK\K�

����� KP� �����  KP� K\FGNCPKJ� RGV� � �&� OQFGNQX�� 2TXK� LG�
DKN� K\FGNCP� NGVQ� FPK� RQ� QFMTKVLW� 
������ KP� RQ� QRTCXNLGPKJ�
XQNWOGVTKìPKJ�OGTKVXCJ�PK�RQMC\CN�RQOGODPKJ�QFUVQRCPL�
QF�QTKIKPCNC��0CUNGFPLK�VTKLG��&�OQFGNK�UQ�DKNK�K\FGNCPK�PC�
\CìGVMW�KP�PC�MQPEW�RQUVQRMC�MQPUGTXKTCPLC�\�OGNCOKPUMQ�
UOQNQ��<CFPLK�OQFGN�RC�LG�DKN�K\FGNCP�QD�RTGX\GOW�MQPKEG�
NGVC� ����� \� z%6� UPGOCNPKMQO�� 2TKOGTLCXC� XUGJ� RGVKJ�
�&� OQFGNQX� LG� QRQ\QTKNC� PC� RQOGODPG� RQXTīKPUMG�
URTGOGODG� CTVGHCMVC� 
K\TC\KVGLīG� TC\RQMG�� WRQIKD�
PCUCFPGIC� FGNC� KP� XTJC� MQPKEG�� OQìPQ� \OCPLīCPK�
XQNWOGP����2Q� RQUVQRMW� MQPUGTXKTCPLC� UVC� XQNWOGVTKìPC�
CPCNK\C�KP�RTKOGTLCXC�
6CDGNC����XUGJ�RGVKJ��&�OQFGNQX�
QRQ\QTKNC�� FC� LG� FQNŀKPC� MQPKEG� MTCLīC� \C� ������ īKTKPC�
OCPLīC� \C� ������ FGDGNKPC� \C� ������ KP� RTQUVQTPKPC� \C�
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���'TQUKQP�D[�TKXGT�EWTTGPVU�QH�VJG�UGFKOGPVU�CTQWPF�
VJG� 4QOCP� DCTIG� KP� QPN[� GKIJV� OQPVJU� DGVYGGP�
5GRVGODGT������CPF�/C[���������'TQ\KLC�UGFKOGPVQX�
QMQNK� TKOUMG� NCFLG�� MK� LQ� LG� RQ� \CìGVPKJ� RTGKUMCXCJ�
OGF� UGRVGODTQO� ����� KP� OCLGO� ����� RQX\TQìKNC�
QUGOOGUGìPC� K\RQUVCXNLGPQUV� FGNQXCPLW� TGìPGIC�
VQMC��
$[��/��'TKì�
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OGVJQF�� �������[GCTU���$GVC��������CPF��������v�����
$2�1Z#�������EQPſTOGF�VJCV�VJG�CIG�QH�VJG�CTVGHCEV�YCU�
CDQWV����VJQWUCPF�[GCTU�CPF�VJG�QDLGEV�TGRTGUGPVU�C�[GY� 
RQKPV�VJCV�YCU�C�RCTV�QH�C�EQORQUKVG�JWPVKPI�YGCRQP�
6JG�YQQFGP�RQKPV�YCU�OCFG�CPF�WUGF�CV�VJG�VTCPUKVKQP�
HTQO�VJG�/KFFNG�VQ�VJG�.CVG�9×TO�RGTKQF��CV�C�VKOG�YJGP�
0GCPFGTVJCNU�YGTG�UNQYN[�DGEQOKPI�GZVKPEV�CPF�VJG�ſTUV�
CPCVQOKECNN[�OQFGTP�JWOCPU�YGTG�CNTGCF[�QP�VJGKT�YC[�
VQ�'WTQRG��6JG�.LWDNLCPKEC�4KXGT�PGCT�5KPLC�IQTKEC� VJWU�
LQKPU�GKIJV�'WTQRGCP�UKVGU�YKVJ�TGOPCPVU�QH�VTGCVGF�YQQF�
from older Stone Age. The length of the object at the time 
QH�KVU�FKUEQXGT[�YCU����EO��YKFVJ�QH�����EO�CPF�VJKEMPGUU�
QH�����EO�

#HVGT� VJG� RWDNKE� RTGUGPVCVKQP� QH� KVU� FKUEQXGT[�� UQOG�
FQWDVU� KP� VJG� KPVGTRTGVCVKQP� QH� VJG� CTVGHCEV� D[� VJG�
FKUEQXGT[�VGCO�CTQUG�KP�RCTVU�QH�VJG�RTQHGUUKQPCN�RWDNKE��
5QOG�CTEJCGQNQIKUVU�J[RQVJGUK\GF� VJCV� VJG�UCKF� őRQKPVŒ�
KU�C�PCVWTCNN[�TGUJCRGF�RKGEG�QH�YQQF�VJCV�JCU�VCMGP�QP�
KVU�EWTTGPV�HQTO�VJTQWIJ�J[FTQIGQNQIKECN�RTQEGUUGU��6JG�
FQEWOGPVCVKQP�QH�VJG�RQKPV�YCU�VJGTGHQTG�UGPV�HQT�HWTVJGT�
CUUGUUOGPV� CPF� EQORCTKUQP� VQ� 5YKV\GTNCPF�� &T�� 0KGNU�
$NGKEJGT�
.CDQT�H×T�&GPFTQEJTQPQNQIKG���<×TKEJ��TWNGF�QWV�
CP[�RQUUKDKNKV[�VJCV�YQQF�EQWNF�DG�PCVWTCNN[�VTCPUHQTOGF�
KPVQ� UWEJ� C� U[OOGVTKECN� RQKPVGF� UJCRG� CPF� EQPſTOGF�
VJCV�VJG�FKUEQXGTGF�YQQFGP�QDLGEV�JCU�DGGP�FGNKDGTCVGN[�
CPF�CTVKſEKCNN[�UJCRGF� 4

��6JG�CPCN[UKU�QH�VJG�UCORNG�QH�VJG�HQWPF�YQQFGP�QDLGEV�YCU�RGTHQTOGF�D[�VJG�
&GRCTVOGPV�QH�9QQF�5EKGPEG�QH�VJG�$KQVGEJPKECN�(CEWNV[�QH�VJG�7PKXGTUKV[�QH�.LW-
DNLCPC�
+PI��/CTVKP�<WRCPìKì���6JG�CPCN[UKU�QH�VJG�UCORNG�KPFKURWVCDN[�EQPſTOGF�
VJCV�KV� KU�C�EQOOQP�[GY�
Taxus baccata�����#PCNK\Q�X\QTEC�PCLFGPGIC�NGUGPGIC�
RTGFOGVC� LG�QRTCXKN�1FFGNGM�\C� NGUCTUVXQ�$KQVGJPKīMG� HCMWNVGVG�7PKXGT\G�X�.LW-
DNLCPK� 
KPI��/CTVKP�<WRCPìKì���#PCNK\C�X\QTEC� LG�PGK\RQFDKVPQ�RQVTFKNC��FC�ITG�\C�
PCXCFPQ�VKUQ�
6CZWU�DCEECVC��
��)CURCTK��'TKì��1FCT���������-CXWT������

�������5RTGOGPKNC� UG� LG� VWFK� QDNKMC� MQPKEG��7IQVQXNLGP�
LG�OQìCP� WRQIKD� URQFPLGIC� PCUCFPGIC� FGNC� KP�OCPLīK�
WRQIKD�XTJC�MQPKEG��7IQVQXKNK�UOQ��FC�UG� LG�RTQUVQTPKPC�
Q\��XQNWOGP�MQPKEG�OGF�NGVQOC������KP������RQXGìCN�\C�
�������2TGFXKFGXCOQ��FC�LG�DKNC�EGNKìPC�UVTWMVWTC�NGUGPG�
MQPKEG� RTGF� QFMTKVLGO� NGVC� ����� VKUQìNGVLC� K\RQUVCXNLGPC�
\WPCPLKO�RTKVKUMQO�UGFKOGPVPGIC�QMQNLC��MK�LG�XRNKXCNC�PC�
VQ��FC�UG� LG�EGNKìPC�UVTWMVWTC�UVKUPKNC��2Q�QFMTKVLW� LG�DKNC�
MQPKEC� TC\DTGOGPLGPC� RTKVKUMC� UGFKOGPVPGIC� QMQNLC� KP�
LG�DKNC�JTCPLGPC�X�XQFK�XUG�FQ�\CìGVMC�MQPUGTXKTCPLC�NGVC�
������-GT�NGU�PK�DKN�XGì�K\RQUVCXNLGP�PQDGPGOW�FQFCVPGOW�
RTKVKUMW�QMQNLC�� LG�EGNKìPC�UVTWMVWTC�FQDKNC�UXQLQ�PCTCXPQ�
QDNKMQ�KP�RTQUVQTPKPQ�6�8�NGVKJ������KP������UOQ�RTKFQDKNK�īG�
FXC��&�OQFGNC�MQPKEG��2TKOGTLCXC�MCŀG��FC�UG�LG�VTK�NGVC��
RQ�RQUVQRMW�MQPUGTXKTCPLC�WRQìCUPKN�KP�UVCDKNK\KTCN�RTQEGU�
FGHQTOCEKLG�MQPKEG�
5NKMK���KP�����2QUVQRGM�FGHQTOCEKLUMG�
CPCNK\G� �&� OQFGNQX� MQPKEG� K\FXCLCOQ� RGTKQFKìPQ��
5� VGO� ŀGNKOQ� RTCXQìCUPQ� RTGRTGìKVK� PGRQRTCXNLKXG�
URTGOGODG� KP� QJTCPKVK� FTCIQEGPK� CTJGQNQīMK� CTVGHCMV��

<� PGRQRQNPQ� XQNWOGVTKìPQ� KPHQTOCEKLQ� RQXTīKPUMKJ�
�&� OQFGNQX� UOQ� DKNK� UQQìGPK� ŀG� RTK� RTKOGTLCXK� RGVKJ�
RQXTīKPUMKJ� �&� OQFGNQX� NGUGPG� MQPKEG��� 2TKOGTLCXC�
LG� QRQ\QTKNC� PC� XQNWOGVTKìPG� RQXTīKPUMG� URTGOGODG�
RTGFXUGO� RQ� QRTCXNLGPK� MQPUGTXCEKLK� MQPKEG�� 5MNGRCPLG�
Q� PCUVCNKJ� URTGOGODCJ� KP� PLKJQXKJ� X\TQMKJ� LG� DKNQ� \CVQ�
NCJMQ� NG� RQIQLPQ�� <C� EGNQUVPQ� CPCNK\Q� LG� DKNQ� VTGDC�
RTKFQDKVK� KPHQTOCEKLG� VWFK� Q� PQVTCPLK� UVTWMVWTK� MQPKEG�� 6C�

��� 2TGXGPVKXG� UWTXG[� QH� VJG� .LWDNLCPKEC� TKXGT�
DQVVQO�CV�5KPLC�)QTKEC�CPF�VYQ�RJQVQITCRJU�QH� VJG�
2CNCGQNKVJKE�YQQFGP�RQKPV����2TGXGPVKXPK�TC\KUMQXCNPK�
RTGINGF�UVTWIG�TGMG�.LWDNLCPKEG�RTK�5KPLK�)QTKEK�KP�FXG�
HQVQITCſLK� RCNGQNKVUMG� NGUGPG� MQPKEG�� 
NGHV� RJQVQ��1��
/WUKè���TKIJV�RJQVQ��5��1NKè��#TJQU�F�Q�Q�
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5KPEG�VJG�FKUEQXGT[�QH�VJG�RQKPV��KPVGPUKXG�FKUEWUUKQPU�JCXG�
VCMGP�RNCEG�KP�VJG�RTQHGUUKQPCN�EKTENGU�QH�CTEJCGQNQIKUVU�
CPF�OWUGQNQIKUVU� � QP� VJG�OGVJQF� QH� EQPUGTXCVKQP� CPF�
RTQVGEVKQP� � QH� VJG� RQKPV� HTQO� VJG� EQPUGSWGPEGU� QH� KVU�
GZENWUKQP�HTQO�VJG� KP�UKVW�EQPFKVKQPU��8CTKQWU�RTQRQUCNU�
JCXG�DGGP�OCFG�
K�G��RTGUGTXCVKQP�KP�KP�UKVW�EQPFKVKQPU�KP�
C�URGEKCN�ECRUWNG��GVE����6JG�FGEKUKQP�VJCV�VJG�RQKPV�UJQWNF�
DG�RTGUGTXGF�D[�C�VTCFKVKQPCN�OGVJQF�HQT�EQPUGTXCVKQP�QH�
waterlogged wooden artefacts, i.e. with melamine resin, 
JCU�RTGXCKNGF�CV�VJG�GPF��#HVGT�VJG�EQPUGTXCVKQP�RTQEGFWTG�
CPF� VJG� NCUV� XQNWOGVTKE� OGCUWTGOGPVU�� VJG� EWTTGPV�
FKOGPUKQPU�QH�VJG�RQKPV�CTG�CU�HQNNQYU��NGPIVJ�������EO�

YCU����EO�YJGP�HQWPF��WUKPI�VTCFKVKQPCN�OGCUWTGOGPV���
YKFVJ�����EO� 
����EO��� VJKEMPGUU�����EO� 
����EO���6JG�
UJCRG�QH�VJG�RQKPV�JCU�CNUQ�EJCPIGF�ō�VJGTG�KU�C�UVTQPI�
DGPV�QH�VJG�NQYGT�RCTV�CPF�C�NGUUGT�QPG�CV�VJG�VQR�QH�VJG�
RQKPV��5GXGTCN�UWTHCEG�ETCEMU�CTG�CNUQ�XKUKDNG�

#HVGT�VJG�FKUEQXGT[�QH�VJG�RQKPV�KP�������VYQ�UVWFKGU�
�����
CPF�������QH�ſXG��&�OQFGNU�YGTG�RGTHQTOGF��6JG�ſTUV�
�&�UECP�YCU�OCFG�C�[GCT�CHVGT�VJG�FKUEQXGT[�QH�VJG�RQKPV�

������ YJKEJ� FKF� PQV� UJQY� UKIPKſECPV� FGXKCVKQPU� HTQO�
KVU� QTKIKPCN� UVCVG�� 6JG� HQNNQYKPI� VJTGG� �&� OQFGNU� YGTG�
CESWKTGF�CV�VJG�DGIKPPKPI�CPF�CV�VJG�GPF�QH�VJG�OGNCOKPG�
TGUKP�EQPUGTXCVKQP�RTQEGUU��6JG�NCUV�OQFGN�YCU�CESWKTGF�
YKVJ� C� OKETQVQOQITCRJKE� TGEQTFGT� KP� ����� YJGP� VJG�
RQKPV�YCU� CICKP� VCMGP� QXGT� D[� VJG� NQECN�OWUGWO�� 6JG�
EQORCTKUQP� CPF� FGHQTOCVKQP� CPCN[UKU� QH� CNN� �&�OQFGNU�
JKIJNKIJVGF�KORQTVCPV�EJCPIGU�VQ�VJG�CTVGHCEV�� 

#HVGT� VJG� EQPUGTXCVKQP� RTQEGFWTG�� XQNWOGVTKE� CPCN[UKU�
CPF�EQORCTKUQP�
6CDNG����QH�CNN�ſXG��&�OQFGNU�UJQYGF�
VJCV� VJG� EWTTGPV� RQKPV� NGPIVJ� YCU� UJQTVGT� D[� ������ KVU�
YKFVJ� YCU� TGFWEGF� D[� ������ KVU� VJKEMPGUU� D[� �������
CPF� KVU� XQNWOG� D[� ������� 6JG� UJCRG� QH� VJG� RQKPV� JCU
CNUQ�EJCPIGF�ō�VJGTG� KU�C�UVTQPI�DGPFKPI�QH� VJG� NQYGT�
RCTV�CPF�UOCNNGT�DGPFKPI�CV�VJG�VQR�QH�VJG�RQKPV��#U�ECP�

��)WìGM�2WJCT�GV�CN����������5QNKPC������

LG� GFKPC� NCJMQ� EGNQXKVGLG� RQLCUPKNC� PCUVCNG� URTGOGODG��
PC� MCVGTG� LG� QRQ\QTKNC� RQXTīKPUMC� XQNWOGVTKìPC� CPCNK\C�
RTKOGTLCPKJ��&�OQFGNQX��-GT�LG�DKNC�MQPKEC�X�NGVKJ������KP�
�����UMGPKTCPC�\�OKMTQVQOQITCHUMKO�UPGOCNPKMQO�8 smo 
TC\RQNCICNK� \� FTCIQEGPKO� PCDQTQO� OKMTQVQOQITCHUMKJ�
UNKM�� +\� PLKJ� UOQ� TGMQPUVTWKTCNK� FXC� RTQUVQTPKPUMC�
�&� OQFGNC� MQPKEG� KP� LW� RTKOGTLCNK�� 0C� VC� PCìKP� UOQ�
RTKFQDKNK� FQFCVPG� KPHQTOCEKLG� \C� EGNQUVPQ� CTJGQNQīMQ�
QDTCXPCXQ� VTGPWVPGIC� UVCPLC� MQPKEG�� MK� LG� NG� GPC� QF�
QUOKJ� RQFQDPKJ� NGUGPKJ� QUVCNKP� RCNGQNKVKMC� X� 'XTQRK�

5�RTQUVQTPKPUMKO��&�OQFGNQO�UOQ�PGURQTPQ�KFGPVKſEKTCNK��
TC\KUMCNK� KP� FQMWOGPVKTCNK� PQVTCPLQ� UVTWMVWTQ� RTGFOGVC��
5RTGOGODG� KP� FGHQTOCEKLG� 
TC\RQMG�� NQOK�� NWMPLG��
QFRTVKPG�� VXGICPC� OGUVC� TC\RCFC� CNK� \NQOC�� UQ� LCUPQ�
XKFPG� KP� NQEKTCPG� 
5NKMC�����0C�OQFGNW� UOQ� KFGPVKſEKTCNK�
MTKVKìPG� VQìMG� PQVTCPLG� UVTWMVWTG� CTVGHCMVC� 
5NKMC� ����
7IQVQXNLGPK�UVC�DKNK�FXG�K\TC\KVK�PQVTCPLK�FGHQTOCEKLK��FCNLīC�
TC\RQMC�KP�K\TC\KVGLīK�NQO�

8�\IQTPLGO�FGNW�MQPKEG�KOCOQ�QRTCXMC�\�TC\RQMQ��MK�XUG�
FQ� UTGFKPG� MQPKEG�RQVGMC�RQ� UVTŀGPUMGO� VTCMW� KP� UGIC�

���%JCPIGU�QH�VJG�RQKPV�FWTKPI�VJG�EQPUGTXCVKQP�RJCUG�
����� �� ����� �� 5RTGOGODG� MQPKEG� OGF� RQUVQRMQO�
MQPUGTXCEKLG��
$[��'��)WìGM�2WJCT�

���8KUWCNKUCVKQP�QH�ETKVKECN�EJCPIGU�QH�VJG�RQKPV�UJCRG�
DGVYGGP�OQFGNU�HTQO������CPF���������8K\WCNK\CEKLC�
RQOGODPGLīKJ� URTGOGOD� QDNKMG� MQPKEG� OGF�
OQFGNQOC�K\�NGV������KP������

$[��/��'TKì�
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DG�QDUGTXGF� HTQO�6CDNG���� VJG�XQNWOG�QH� VJG�RQKPV�JCU�
KPETGCUGF�D[�������DGVYGGP������CPF�������9G�CUUWOG�
VJCV� DGHQTG� KVU� FKUEQXGT[� KP� ������ VJG� EGNN� UVTWEVWTG� QH�
VJG� YQQFGP� RQKPV� YCU� WPFGT� GZVGTPCN� RTGUUWTG� D[� VJG�
UGFKOGPVCT[� GPXKTQPOGPV� HQT� VJQWUCPFU� QH� [GCTU� CPF�
VJG� XQKFU� KP� VJG�YQQF� EGNN� UVTWEVWTG� JCXG� EQORTGUUGF��
1PEG�VJG�RQKPV�YCU�TGEQXGTGF��KV�YCU�MGRV�KP�YCVGT�WPVKN�
VJG� UVCTV� QH� EQPUGTXCVKQP� KP� ������5KPEG� VJG�YQQF�YCU�
PQ� NQPIGT�GZRQUGF� VQ�CP[�CFFKVKQPCN� CODKGPV� RTGUUWTG��
VJG�EGNN�UVTWEVWTG�TGICKPGF�KVU�PCVWTCN�UJCRG�CPF�XQNWOG�6 
5WTHCEG�ETCEMU�CTG�CNUQ�PQVKEGCDNG��+P������CPF������YG�
CESWKTGF�VYQ�CFFKVKQPCN��&�RQKPV�OQFGNU��6JG�EQORCTKUQP�

(KI����CPF����UJQY�VJCV�VJG�RTQEGUU�QH�RQKPV�FGHQTOCVKQP�
FGETGCUGF� KP� VJG� VJTGG� [GCTU� CHVGT� VJG� EQPUGTXCVKQP�
RTQEGUU�� 6JG� RTQEGUU� QH� FGHQTOCVKQP� CPCN[UKU� QH� �&�
OQFGNU�YKNN�EQPVKPWG�RGTKQFKECNN[�� +P� VJKU�YC[��YG�YQWNF�
NKMG� VQ� CXQKF� KTTGRCTCDNG� EJCPIGU� CPF� FCOCIGU� QH� VJG�
RQKPV�

9JGP�VJG�UWTHCEG��&�OQFGNU�QH�VJG�2CNCGQNKVJKE�YQQFGP�
RQKPV�YGTG�EQORCTGF�YG� TGCNK\GF� VJCV�YG�FKF�PQV�JCXG�
GPQWIJ�KPHQTOCVKQP�CDQWV�VJG�EJCPIGU�KPUKFG�VJG�YQQFGP�
RQKPV��� 6JG� EQORCTKUQP� FTGY� CVVGPVKQP� VQ� XQNWOGVTKE�
UWTHCEG� EJCPIGU� OCKPN[� CHVGT� VJG� RQKPV� WPFGTYGPV�
OGNCOKP�EQPUGTXCVKQP�
+PHGTGPEG� 
FGHQTOCVKQP� OQPKVQTKPI�� CDQWV� VJG� TGUWNVKPI�
EJCPIGU�CPF�KVU�ECWUGU�EQWNF�QPN[�DG�OCFG�EQPFKVKQPCNN[�
CPF� PQV� EQORNGVGN[� UEKGPVKſECNN[� EQPUKUVGPV�� (QT� C�

��'HHGEV�QH�1UOQUKU�QP�VJG�YQQFGP�EGNNU���8RNKX�QUOQ\G�PC�EGNKìPQ�UVTWMVWTQ�
lesa.
��)WìGM�2WJCT�GV��CN�������

U�RQXTīKPG�X�INQDKPQ�QF���FQ����OO��ĪVKTK�OKNKOGVTG�RQF�
XTJQO�MQPKEG�
RTGìPQ�QD�\CìGVMW�\IQTPLG�TC\RQMG��QDUVQLK�
PGXCTPQUV� RTGìPGIC� QFNQOC� MQPKEG� 
5NKMC� ���� êG� DK� UG�
PCFCNLGXCNC�VGPFGPEC�īKTLGPLC�TC\RQMG�ìG\�UTGFKPQ�MQPKEG�
RQ�UVTŀGPUMGO�VTCMW�X�UOGTK�PCUCFPGIC�FGNC�
5NKMC����CNK�
RC�RTGìPQ�X�UOGTK�WIQVQXNLGPGIC�XGìLGIC�NQOC�
VC�VGŀPLC�
īKTLGPLC�TC\RQMG�UKEGT�VTGPWVPQ�PK�\C\PCPC�Ō�QR���X�URQFPLK�
KP�PCUCFPK�FGN�MQPKEG��MK�LG�QF�QOGPLGPG�TC\RQMG�VTGPWVPQ�
QFFCNLGP����OO��DK�UG�NCJMQ�UQQìKNK�\�PGXCTPQUVLQ�\NQOC�
MQPKEG�� 2TKOGTLCNPC� CPCNK\C� �&� OQFGNQX� K\� NGV� ����� KP�
������PG�RQVTLWLG�VG�VGŀPLG�

)NGFG� PC� WIQVQXNLGPQ� UVCPLG� PQVTCPLG� UVTWMVWTG� MQPKEG�
QEGPLWLGOQ��FC�LG�RTQUVQTPKPUMK��&�OQFGN�LCUPQ�QRQ\QTKN��
FC� LG�PCLXGìLG�VXGICPLG�\C�QDUVQL�UGFCPLG�QDNKMG�MQPKEG�
NQO� KP� FGXKCEKLG� X� URQFPLGO�QUTGFPLGO�FGNW� 
5NKMC���Ō�
\�TFGìKO�MTQIQO�QOGLGPQ�QDOQìLG���&GHQTOCEKLG�X�VGO�
FGNW� XRNKXCLQ� PC� WRQIKD� PCUCFPGIC� FGNC�� MK� KOC� 
TC\GP�
FGUPGIC� \CìGVPGIC� FGNC�� īG� XGFPQ� FQMCL� ìXTUVQ� NGUPQ�
UVTWMVWTQ�

0QVTCPLC� FKPCOKMC� URTGOGOD� X� VGO� TGNCVKXPQ� MTCVMGO�
ìCUQXPGO� KPVGTXCNW� MCŀG� VGPFGPEQ� WOKTLCPLC� Q\��
UVCDKNK\CEKLG�� 7IQVQXNLGPG� K\TC\KVG� URTGOGODG� PC�
RQXTīKPUMKJ��&�OQFGNKJ�X�NGVKJ������KP������Q\�������UQ�
DKNG�\CVQ�NCJMQ�NG�RQUNGFKEC�TC\NKìPKJ�KPXC\KXPKJ�RQUVQRMQX��
MK�LKO�LG�DKNC�MQPKEC�K\RQUVCXNLGPC�X�RQUVQRMW�MQPUGTXKTCPLC�

HC\C�URQFDWLGPGIC�KPVGP\KXPGIC�PCDTGMCPLC�KP�VQRNQVPG�
QDFGNCXG�Ō�UWīGPLC���

<� TCìWPCNPKīMQ� VQOQITCHUMQ� CPCNK\Q� �&� OQFGNQX�
UOQ� ŀGNGNK� QRQ\QTKVK� PC� RQOGP� WRQTCDG� TCìWPCNPKīMG�
VQOQITCſLG� X� TCìWPCNPKīMGO� KP� UVTQLPGO� XKFW�� \NCUVK�
RC� RTK� QDTCXPCXK� RQUGDPQ� QDìWVNLKXKJ� KP� UNCDQ� QDUVQLPKJ�
RTGFOGVQX�X�CTJGQNQIKLK� VGT�RTK�XCTQXCPLW��RTGFUVCXNLCPLW�

���%TKVKECN�KPVGTPCN�UVTWEVWTG�QH�VJG�RQKPV��������-TKVKìPG�
VQìMG�X�PQVTCPLK�UVTWMVWTK�MQPKEG�����

$[��'��)WìGM�2WJCT�
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EQORTGJGPUKXG� CPCN[UKU�� KPHQTOCVKQP� QP� VJG� KPVGTPCN�
UVTWEVWTG�QH�VJG�RQKPV�JCF�VQ�DG�QDVCKPGF��1PN[�MPQYKPI�
VJG�KPVGTPCN�UVTWEVWTG�QH�VJG�RQKPV�EQWNF�ENGCTN[�GZRNCKP�VJG�
TGUWNVKPI�EJCPIGU��YJKEJ�YGTG�QPN[�KPFKECVGF�D[�VJG�UWTHCEG�
XQNWOGVTKE�CPCN[UKU�QH�VJG�EQORCTGF��&�OQFGNU���5KPEG�
VJG�RQKPV�YCU�UECPPGF�YKVJ�C�OKETQVQOQITCRJKE�TGCFGT8 
KP� ����� CPF� ������ YG� JCF� C� UGV� QH�OKETQVQOQITCRJKE�
KOCIGU� CV� QWT� FKURQUCN�� (TQO� VJGO� YG� TGEQPUVTWEVGF�
VYQ� XQNWOGVTKE� �&�OQFGNU� QH� VJG� RQKPV� CPF� EQORCTGF�
them. In this way, we obtained additional information for 
C�EQORTGJGPUKXG�CTEJCGQNQIKECN�VTGCVOGPV�QH�VJG�EWTTGPV�
UVCVG� QH� VJG� RQKPV�� YJKEJ� KU� QPG� QH� QPN[� GKIJV� GZKUVKPI�
YQQFGP�TGOCKPU�QH�VJG�2CNCGQNKVJKE�KP�'WTQRG�

9KVJ�VJG��&�XQNWOGVTKE�OQFGNU��YG�KPFKURWVCDN[�KFGPVKſGF��
TGUGCTEJGF��CPF�FQEWOGPVGF�VJG�KPVGTPCN�UVTWEVWTG�QH�VJG�
CTVGHCEV��%JCPIGU�CPF�FGHQTOCVKQPU� 
ETCEMU�� HTCEVWTGU��
JQNGU��QRGPKPIU��TKUM[�RNCEGU�QH�FKUKPVGITCVKQP�QT�HTCEVWTG��
CTG�ENGCTN[�XKUKDNG�CPF�NQECVGF�KP�VJGUG�OQFGNU�
(KI������
6JG�ETKVKECN�RQKPVU�QH�VJG�KPVGTPCN�UVTWEVWTG�QH�VJG�CTVGHCEV�
YGTG�VJWU�FGVGTOKPGF�CPF�OCTMGF�QP�VJG�XQNWOGVTKE��&�
OQFGN� 
(KI�� ���� 6YQ� RTQPQWPEGF� KPVGTPCN� FGHQTOCVKQPU�
YGTG� HQWPF�� C� NQPIGT� ETCEM� CPF� C� OQTG� RTQPQWPEGF�
HTCEVWTG�

�� /KETQVQOQITCRJKE� VYQ�FKOGPUKQPCN� KOCIGU� QH� VJG� 2CNGQNKVJKE� YQQFGP� RQKPV�
CPF� KVU� UWTHCEG� �&� OQFGN� YGTG� OCFG� YKVJ� C� OKETQVQOQITCRJKE� TGCFGT� /K-
ETQ:%6� ���� .CDQTCVQT[� HQT� %GOGPV�� /QTVCT� CPF� %GTCOKEU�� +PUVKVWVG� QH� %KXKN�
'PIKPGGTKPI�QH�5NQXGPKC��&KOKìGXC�WNKEC�����5+������.LWDNLCPC��JVVR���YYY�\CI�
UK�ſI���/KMTQVQOQITCHUMG��&�UNKMG�RCNGQNKVUMG�NGUGPG�MQPKEG�KP�PLGPGIC�RQXTīKP-
UMGIC� �&� OQFGNC� LG� \� OKMTQVQOQITCHUMKO� ìKVCNPKMQO� /KETQ:%6� ���� QRTCXKNC�
.KFKLC� -QTCV� K\� .CDQTCVQTKLC� \C� EGOGPVG�� OCNVQ� KP� MGTCOKMQ�� +PīVKVWVC� \C� ITCF-
DGPKīVXQ� 5NQXGPKLG�� &KOKìGXC� WNKEC� ���� 5+������ .LWDNLCPC�� JVVR���YYY�\CI�UK�ſI

KP�QJTCPLCPLW�QUVCNKP�MWNVWTPG�FGFKīìKPG��

5� RTQUVQTPKPUMKO� �&� OQFGNQO� UOQ� NCJMQ� PCVCPìPQ�
KFGPVKſEKTCNK�� TC\KUMCNK� KP�FQMWOGPVKTCNK�PQVTCPLQ�UVTWMVWTQ�
CTVGHCMVC��&GHQTOCEKLG�
TC\RQMG��\NQOK��TC\RCF��UQ�LCUPQ�
XKFPG� KP� NQEKTCPG�� 2TQUVQTPKPUMK� �&� OQFGN� LG� WURGīPQ�
FQRQNPKN�XGFGPLG�Q�\PCìKNPQUVKJ�KP�RQUGDPQUVKJ�URTGOGOD�
VGT�TGXKFKTCN�RQOCPLMNLKXG�KP�\�FGLUVXK�PG�RQXUGO�RQFRTVG�
QEGPG�URTGOGOD�PC�RQFNCIK�RQXTīKPUMKJ��&�OQFGNQX��

2TQUVQTPKPUMK� �&� OQFGN� �� MQV� TG\WNVCV� PGKPXC\KXPG�
TGPVIGPUMG� VGJPKMG� �� EGNQUVPQ� FQRQNPLWLG� KPHQTOCEKLG� Q�
FTCIQEGPKJ�CTJGQNQīMKJ�QUVCNKPCJ��<�PLGIQXQ�RQOQìLQ�KP�
īKTQMKO�PCDQTQO�KPHQTOCEKL��MK� LKJ�XUGDWLG�TGMQPUVTWKTCPK�
�&�OQFGN� K\�OKMTQVQOQITCHUMKJ� �&� UNKM�� CTJGQNQIKLC� PG�
DQICVK�NG�FQMWOGPVCEKLQ�Q�CTJGQNQīMKJ�RTGFOGVKJ��CORCM�
RQOGODPQ�īKTK�XGFGPLG�Q�PQVTCPLK�UVTWMVWTK�KP�RQUGDPQUVKJ�
CTVGHCMVC�� Q� RTGVGMNKJ� VGJPQNQIKLCJ�� RQUTGFWLG� RC� VWFK�
PCVCPìPGLīG� XQNWOGVTKìPG� RQFCVMG�� 2TQUVQTPKPUMK� �&�
OQFGN�UMWRCL�U�RQXTīKPUMKO��&�OQFGNQO�RQPWLC�RQRQNPG�
KPHQTOCEKLG� Q� VTGPWVPGO� UVCPLW� K\XKTPKMC�� 6CM� RTKUVQR�
NCJMQ� WURGīPQ� WRQTCDKOQ� RTK� RTCXKNPGO� K\DQTW� VGJPKM�
MQPUGTXKTCPLC�� CPCNK\K� KP� XTGFPQVGPLW�� RTK� XK\WCNK\CEKLK�
RTQUVQTUMG�RTGFUVCXKVXG�RTGFOGVC��CFKVKXPK�CTJGQNQIKLK� KP�
RTK�RTCXQìCUPGO�PCìTVQXCPLW�RQUVQRMQX�\C�UJTCPLGXCPLG�
KP�\CīìKVQ�QUVCNKPG��2QOGP�RQXTīKPUMKJ� KP�RTQUVQTPKPUMKJ�
�&�OQFGNQX� VGT� TCìWPCNPKīMKJ�RTQUVQTUMKJ� KP�RQXTīKPUMKJ�
�&� XK\WCNK\CEKL� DQICVK� UVCPFCTFG� CTJGQNQīMG� KP� MWNVWTPG�
FGFKīìKPG��MK� LKJ�RTKRQTQìCLQ�.QPFQPUMC�NKUVKPC��5GXKNLUMC�

���%TKVKECN�KPVGTPCN�UVTWEVWTG�QH�VJG�RQKPV��������-TKVKìPC�
PQVTCPLC�UVTWMVWTC�MQPKEG������
$[��'��)WìGM�2WJCT�
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+P� VJG�WRRGT�RCTV�QH� VJG�YQQFGP�RQKPV� VJGTG� KU�C�ETCEM��
YJKEJ� TWPU�CNN� VJG�YC[� VQ� VJG�OKFFNG�QH� VJG�RQKPV�CNQPI

VJG�EQTG�UVTKR�CPF�GZVGPFU�HTQO�VJG�UWTHCEG�VQ�C�FGRVJ�QH�
��VQ����OO���(QWT�OKNNKOGVTGU�DGNQY�VJG�VKR�QH�VJG�RQKPV

VTCPUXGTUGN[�CV� VJG�DGIKPPKPI�QH� VJG�WRRGT�ETCEM��VJGTG�
KU�C� TKUM�QH�C� VTCPUXGTUG� HTCEVWTG� 
EJKRRKPI��QH� VJG�RQKPV�

(KI�����
 
+H� VJG�VGPFGPE[�QH�VJG�ETCEM�VQ�URTGCF�EQPVKPWGU�CETQUU�
VJG�OKFFNG�QH�VJG�RQKPV�CNQPI�VJG�EQTG�UVTKR�
(KI�����KP�VJG�
FKTGEVKQP�QT�VTCPUXGTUGN[�VQ�VJG�FKTGEVKQP�QH�VJG�QDUGTXGF�
OCLQT� HTCEVWTG� 
PQVG� VJCV� VJKU�ETCEM�RTQRCICVKQP� VGPUKQP�
KU�EWTTGPVN[�PQV�FGVGEVGF�� VQ� VJG� NQYGT�CPF�RNCPVKPI�RCTV�
QH� VJG� RQKPV��YJKEJ� KU� EWTTGPVN[� ���OO�CYC[� HTQO� UCKF�
ETCEM��YG� EQWNF� HCEG� VJG� TKUM� QH� DTGCMCIG�QH� VJG�RQKPV��
#�EQORCTCVKXG�CPCN[UKU�QH�UWTHCEG��&�OQFGNU�HTQO������
CPF������FQGU�PQV�EQPſTO�VJKU�VTGPF�

)KXGP�VJG�QDUGTXGF�UVCVG�QH�VJG�KPVGTPCN�UVTWEVWTG�QH�VJG�
RQKPV��YG�ECP�GUVKOCVG�VJCV�VJG�XQNWOGVTKE��&�OQFGN�ENGCTN[�
RQKPVGF�QWV�VJCV�VJG�ITGCVGUV�TKUM�HQT�VJG�GZKUVGPEG�QH�VJG�
EWTTGPV�UJCRG�QH�VJG�RQKPV�KU�VJG�HTCEVWTG�CPF�FGXKCVKQP�KP�
VJG�NQYGT�EGPVTCN�RCTV�
(KI������TGF�EKTENG�DQWPFGF�CTGC���
&GHQTOCVKQPU�KP�VJKU�RCTV�CHHGEV�VJG�DGPFKPI�QH�VJG�RNCPVKPI�
RCTV��YJKEJ�
GZEGRV�HQT�VJG�TKIJV�KPKVKCN�RCTV��UVKNN�JCU�C�HCKTN[�
UQNKF�YQQF�UVTWEVWTG�

6JG�KPVGTPCN�F[PCOKEU�QH�EJCPIGU�KP�VJKU�TGNCVKXGN[�UJQTV�
VKOG� KPVGTXCN� UJQYU� C� VGPFGPE[� VQYCTFU� UVCDKNK\CVKQP��
5KIPKſECPV� EJCPIGU� HQWPF� QP� VJG� UWTHCEG� �&� OQFGNU�
KP� ����� CPF� ����� QT� ����� OC[� JCXG� DGGP� VJG� TGUWNV�
QH� XCTKQWU� KPXCUKXG� RTQEGUUGU� VQ� YJKEJ� VJG� RQKPV� YCU�
GZRQUGF�FWTKPI� VJG�FCVKPI�CPF�EQPUGTXCVKQP�RTQEGUUGU�

RJCUG�QH�UVKOWNCVGF�KPVGPUKXG�UYGNNKPI�CPF�JGCV�VTGCVOGPV�
��FT[KPI���

9KVJ� VJG� UWTHCEG� �&� OQFGNU� CPF� VJG� OKETQEQORWVGF�
VQOQITCRJKE� CPCN[UKU� QH� VJG� XQNWOGVTKE� �&� OQFGN� YG�
YCPVGF� VQ� FTCY� CVVGPVKQP� VQ� VJG� KORQTVCPEG� QH� WUKPI�
EQORWVGF�VQOQITCRJ[�KP�EQORWVGT�CPF�OCEJKPG�XKUKQP��
GURGEKCNN[� KP� FGCNKPI� YKVJ� RCTVKEWNCTN[� UGPUKVKXG� CPF�
RQQTN[�UVCDNG�QDLGEVU� KP�CTEJCGQNQI[�CPF� HQT�RTQVGEVKPI��
RTGUGPVKPI�CPF�RTGUGTXKPI�EWNVWTCN�JGTKVCIG�

9KVJ�VJG��&�XQNWOGVTKE�OQFGN��YG�YGTG�CDNG�VQ�CEEWTCVGN[�
KFGPVKH[��KPXGUVKICVG��CPF�FQEWOGPV�VJG�KPVGTPCN�UVTWEVWTG�
QH�VJG�CTVGHCEV��%JCPIGU�KP�FGHQTOCVKQP�
ETCEMU��HTCEVWTGU��
FGEC[�� CTG� ENGCTN[� XKUKDNG� CPF� NQECVGF�� 6JG� XQNWOGVTKE�
�&� OQFGN� UWEEGUUHWNN[� EQORNGOGPVGF� VJG� MPQYNGFIG�
CDQWV�VJG�EJCTCEVGTKUVKEU�CPF�RGEWNKCTKVKGU�QH�VJG�EJCPIGU�
CPF� TGXKUGF� VJG� FGſEKGPV� CPF� PQV� HCEVWCNN[� UWRRQTVGF�
CUUGUUOGPV� QH� VJG� EJCPIGU�DCUGF�QPN[� QP� VJG� UWTHCEG�
�&�OQFGNU�

PCìGNC� KP� TCVKſEKTCPG� OGFPCTQFPG� RQIQFDG�� *MTCVK�
RC� NCJMQ� TCìWPCNPKīMC� VQOQITCſLC� KP� TGMQPUVTWMEKLC�
RTQUVQTPKPUMKJ�KP�RQXTīKPUMKJ��&�OQFGNQX�K\�VQOQITCHUMKJ�
CNK�OKMTQVQOQITCHUMKJ�UNKM�WìKPMQXKVQ�RTKURGXC�M�WXGNLCXKVXK�
2TCXKNC���K\�&QRQNPKVGX�70'5%18'�MQPXGPEKLG�Q�\CīìKVK�
RQFXQFPG� MWNVWTPG� FGFKīìKPG�� MK� FTŀCXCO� RQFRKUPKECO�
RTKRQTQìC� WRQTCDQ� PGFGUVTWMVKXPKJ� RQUVQRMQX� KP� OGVQF�
RTK�QJTCPLCPLC�QUVCNKP�MWNVWTPG�FGFKīìKPG�

2TKOGTPQ� DK� DKNQ�� FC� CTJGQNQīMC� UVTQMC� RQIQUVGLG� MQV�
FQUNGL� WRQTCDNLC� PGKPXC\KXPQ� TCìWPCNPKīMQ� VQOQITCſLQ�
RTK� QDTCXPCXK� RQUGDGL� QDìWVNLKXKJ� QUVCPMQX� RTGFOGVQX�
MWNVWTPG� FGFKīìKPG� KP� XMNLWìK� K\FGNCXQ� RTQUVQTPKPUMKJ� �&�
OQFGNQX�X�FQMWOGPVCTPG�CTJGQNQīMG�\DKTMG��2TQUVQTUMQ�
KP� RQXTīKPUMQ� �&� WRQFCDNLCPLG� K\� �&� %6� UNKM� PG� UCOQ�
īKTK� \PCPLG� Q� RTKMC\CPKJ� RTGFOGVKJ�� VGOXGì� QOQIQìC�
PCFCNLPLQ�CPCNK\Q��KFGPVKſMCEKLQ��TC\īKTLC�RQNLG�CTJGQOGVTKLG�
VGT�QOQIQìC�DQNL�MCMQXQUVPQ��&�WRQFCDNLCPLG�

#TJGQNQIQO�� MQPUGTXCVQTLGO� KP� TGUVCXTCVQTLGO�
TCìWPCNPKīMC� VQOQITCſLC��RQFRTVC�\�WOGVPQ� KPVGNKIGPEQ��
INQDQMKO� WìGPLGO� KP� FTWIKOK� PQXKOK� OGVQFCOK�
TCìWPCNPKīMGIC� XKFC�� � NCJMQ� \CIQVQXK� VWFK� � RTCXQìCUPG�
KP� \CPGUNLKXG� FQFCVPG� KPHQTOCEKLG� \C� PCìTVQXCPLG�� K\DKTQ�
KP� K\XCLCPLG� WìKPMQXKVGLīGIC� QJTCPLCPLC� FTCIQEGPKJ�
QUVCPMQX�NGUGPG�MWNVWTPG�FGFKīìKPG��

��êNCPGM� RQX\GOC� TG\WNVCVG� XGì� CPCNKVKìPKJ� īVWFKL� KP� RTGFUVCXKVGX� WRQTCDG�
TCìWPCNPKīMG�CPCNK\G�KP�OGVQF�CNK�VGJPKM�\C�TGMQPUVTWMEKLQ��&�OQFGNQX�CTJGQNQīMKJ�
RTGFOGVQX�� 2TGFUVCXNLGPG� UQ� DKNG� PC� TC\NKìPKJ� OGFPCTQFPKJ� MQPHGTGPECJ� KP�
UTGìCPLKJ�OGF� NGVQOC������ KP������ KP�QDLCXNLGPG�X� VWLKJ�XKTKJ� 
INGL�DKDNKQITCſLQ���
5� īVWFKLCOK� KP� TC\KUMQXCNPKOK� RQTQìKNK� ŀGNKOQ� CPCNKVKìPG� TC\KUMCXG� KP� WRQTCDQ�
TCìWPCNPKīMKJ�QTQFKL�RTKDNKŀCVK�UVTQMQXPLCMQO��MK�UK�\GNQ�RTK\CFGXCLQ�RTK� VGTGPUMKJ�
K\MQRCXCPLKJ�KP�KUMCPLW�WìKPMQXKVKJ�OGVQF�KP�VGJPKM�\C�QJTCPLCPLG�QUVCPMQX�NGUGPG�
RQFXQFPG�MWNVWTPG�FGFKīìKPG�

6CD�����8QNWOGVTKE�EQORCTKUQP�QH��&�OQFGNU�QH� VJG�
2CNCGQNKVJKE�YQQFGP�RQKPV�
��������������8QNWOGVTKìPC�
RTKOGTLCXC� �&� OQFGNQX� RCNGQNKVUMG� NGUGPG� MQPKEG�
(2009 - 2018). 
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6JG�XQNWOGVTKE��&�OQFGN�EQORTGJGPUKXGN[�EQORNGOGPVU�
�� CU� C� TGUWNV� QH� C� PQP�KPXCUKXG� :�TC[� VGEJPKSWG� ��
KPHQTOCVKQP� QP� VJG� XCNWCDNG� CTEJCGQNQIKECN� TGOCKPU��
9KVJ�KVU�JGNR�CPF�C�YKFG�TCPIG�QH�KPHQTOCVKQP�EQPVCKPGF�
KP� VJG� TGEQPUVTWEVGF� �&� OQFGN� HTQO� OKETQVQOQITCRJKE�
�&�KOCIGU��CTEJCGQNQI[�PQV�QPN[�GPTKEJGU�FQEWOGPVCT[�
KPHQTOCVKQP�CDQWV�CTEJCGQNQIKECN�QDLGEVU��DWV�UKIPKſECPVN[�
GZRCPFU�VJG�MPQYNGFIG�CDQWV�VJG�KPVGTPCN�UVTWEVWTG�CPF�
HGCVWTGU� QH� CTVGHCEVU�� RCUV� VGEJPQNQIKGU�� CPF� RTQXKFGU�
OQTG�CEEWTCVG�XQNWOGVTKE�FCVC�

6JG� XQNWOGVTKE� �&� OQFGN� CNQPI� YKVJ� VJG� UWTHCEG� �&�
OQFGN� RTQXKFGU� EQORNGVG� KPHQTOCVKQP� CDQWV� VJG� EWTTGPV�
UVCVG�QH� VJG�QTKIKPCN��6JG�CRRTQCEJ�ECP�DG�UWEEGUUHWNN[�
WUGF�KP�VJG�EQTTGEV�UGNGEVKQP�QH�EQPUGTXCVKQP�VGEJPKSWGU��
CPCN[UKU�CPF�GXCNWCVKQP��KP�VJG�XKUWCNK\CVKQP�QH�VJG�URCVKCN�
TGRTGUGPVCVKQP� QH� VJG� CTVGHCEV�� CFFKVKXG� CTEJGQNQI[� CPF�
KP�VJG�VKOGN[�RNCPPKPI�QH�CTVGHCEV�UVQTCIG�CPF�RTQVGEVKQP�
RTQEGFWTGU��5WTHCEG�CPF�XQNWOGVTKE��&�OQFGNU�GPTKEJG�
VJG� UVCPFCTFU� HQT� FQEWOGPVKPI� QH� CTEJCGQNQIKECN� CPF�
EWNVWTCN�JGTKVCIG�TGEQOOGPFGF�D[�6JG�.QPFQP�%JCTVGT��
VJG� 5GXKNNG� 2TKPEKRNGU� CPF� QVJGT� TCVKſGF� KPVGTPCVKQPCN�
VTGCVKGU�� #V� VJG� UCOG� VKOG�� EQORWVGF� VQOQITCRJ[� CPF�
TGEQPUVTWEVKQP�QH�XQNWOGVTKE�CPF�UWTHCEG��&�OQFGNU�ECP�
GHHGEVKXGN[�EQPVTKDWVG�VQ�VJG�KORNGOGPVCVKQP�QH�4WNG���QH�
VJG�70'5%1�%QPXGPVKQP�QP�VJG�2TQVGEVKQP�QH�7PFGTYCVGT�
%WNVWTCN� *GTKVCIG�� YJKEJ� TGEQOOGPFU� VJCV� UKIPCVQT[�
UVCVGU� WUG� PQP�FGUVTWEVKXG� RTQEGFWTGU� CPF�OGVJQFU� VQ�
RTGUGTXG�EWNVWTCN�JGTKVCIG��

+V�YQWNF�DG�CRRTQRTKCVG�HQT�VJG�CTEJCGQNQIKECN�RTQHGUUKQP�
VQ� WUG� PQP�KPXCUKXG� EQORWVGF� VQOQITCRJ[� OQTG�
HTGSWGPVN[� HQT� CESWKUKVKQP� QH� XQNWOGVTKE� �&� OQFGNU� KP�
FQEWOGPVCT[� CTEJCGQNQIKECN� EQNNGEVKQPU�� 5RCVKCN� CPF�
UWTHCEG� �&� TGPFGTKPI� HTQO� �&� %6� KOCIGU� PQV� QPN[�
GZRCPFU�VJG�MPQYNGFIG�QH�VJG�UVWFKGF�QDLGEVU�D[�CNNQYKPI�
HWTVJGT� CPCN[UKU� CPF� KFGPVKſECVKQP�QH�OCVGTKCNU�� DWV� CNUQ�
GPJCPEGU�VJG�RQUUKDKNKVKGU�HQT�VJGKT�XKUWCNK\CVKQP�

#TEJCGQNQIKUVU��EQPUGTXCVQTU��CPF� TGUVQTGTU�ECP�DGPGſV�
D[� EQORWVGF� VQOQITCRJ[�� UWRRQTVGF� D[� CTVKſEKCN�
KPVGNNKIGPEG�� FGGR� NGCTPKPI�� CPF� QVJGT� PGY� EQORWVGT�
XKUKQP�VGEJPKSWGU��VQ�RTQXKFG�VKOGN[�CPF�TGNKCDNG�CFFKVKQPCN�
KPHQTOCVKQP�VQ�RNCP��UGNGEV��CPF�KORNGOGPV�OQTG�GHHGEVKXG�
EQPUGTXCVKQP� OGVJQFU� QH� XCNWCDNG� YQQFGP� EWNVWTCN�
heritage. 

��6JG�CTVKENG� KU�C� UWOOCT[�QH� UGXGTCN� UVWFKGU�CPF�RTGUGPVCVKQPU�QP� VJG�WUG�QH�

EQORWVGT�CPCN[UKU�CPF�OGVJQFU�HQT�TGEQPUVTWEVKQP�QH��&�OQFGNU�QH�CTEJGQNQIKECN�

QDLGEVU�� YJKEJ� YGTG� RTGUGPVGF� CV� XCTKQWU� KPVGTPCVKQPCN� EQPHGTGPEGU� CPF�

OGGVKPIU�DGVYGGP������CPF������CPF�QT�RWDNKUJGF�KP�KPVGTPCVKQPCN�LQWTPCNU�
UGG�

DKDNKQITCRJ[���6JTQWIJ�UWEJ�UVWFKGU�CPF�TGUGCTEJ�TGRQTVU��YG�CKO�VQ�DTKPI�UWEJ�

CPCN[VKECN� CRRTQCEJ� CPF� VJG� WUG� QH� EQORWVGT� VQQNU� ENQUGT� VQ� VJG� GZRGTVU� YJQ�

KPXGUV�ITGCV�GHHQTVU� KP�ſGNF�GZECXCVKQPU�CPF� KP� VJG�UGCTEJ� HQT�GHHGEVKXG�OGVJQFU�

CPF�VGEJPKSWGU�HQT�VJG�EQPUGTXCVKQP�QH�WPFGTYCVGT�EWNVWTCN�JGTKVCIG�

$KDNKQITCRJ[���$KDNKQITCſLC�

'TKì��/���)CURCTK��#���êWHCT��-���5QNKPC��(��CPF�8GTDKì��#���
��������'CTN[�4QOCP�DCTIG�HTQO�VJG�.LWDNLCPKEC�4KXGT�CV�
5KPLC�)QTKEC��#TJGQNQīMK�XGUVPKM�������������

'TKì�� /��� )WìGM� 2WJCT�� '��� ,CMNKì�� #��� CPF� 5QNKPC�� (���
2018. - The Necessity of Changing the Methodology of 
2TGUGTXKPI� 9CVGTNQIIGF� 9QQFGP� 1DLGEVU�� 5-;..+5�
<GKVUEJTKHV� H×T� OCTKVKOG� WPF� NKOPKUEJG� #TEJ¼QNQIKG� WPF�
-WNVWTIGUEJKEJVG�������������Ō����

'TKì��/���5VQRCT��&��5QNKPC��(�� CPF�-CXMNGT��-��� ������ ��
4GEQPEGRVWCNK\CVKQP� QH� VJG� %QPVGORQTCT[� /CTKVKOG�
/WUGWO��&Q�YG�4GCNN[�0GGF� VJG�1TKIKPCN�9CVGTNQIIGF�
9QQFGP�#TVGHCEVU�CPF�1DLGEVU!�5-;..+5�<GKVUEJTKHV� H×T�
OCTKVKOG�WPF�NKOPKUEJG�#TEJ¼QNQIKG�WPF�-WNVWTIGUEJKEJVG��
����������Ō����

)CURCTK��#���'TKì��/���CPF�1FCT��$�����������#�2CNCGQNKVJKE�
9QQFGP� 2QKPV� HTQO� .LWDNLCPUMQ� $CTLG�� 5NQXGPKC�� KP�� ,��
$GPLCOKP��%��$QPUCNN��%��2KEMCTF�CPF�#��(KUEJGT�
GFU����
5WDOGTIGF�2TGJKUVQT[��1ZDQY�$QQMU��1ZHQTF�����Ō����

)WìGM� 2WJCT�� '��� 'TKì�� /��� -CXMNGT�� -��� %TCOGT�� #���
%GNGE�� -��� -QTCV�� .��� ,CMNKì�� #�� CPF� 5QNKPC�� (��� ������ ��
%QORCTKUQP�CPF�FGHQTOCVKQP�CPCN[UKU�QH�ſXG��&�OQFGNU�
QH�VJG�2CNGQNKVJKE�YQQFGP�RQKPV�HTQO�VJG�.LWDNLCPKEC�4KXGT��
KP�� 2TQEGGFKPIU� QH� ����� +'''� +PVGTPCVKQPCN� 9QTMUJQR�
QP� /GVTQNQI[� HQT� #TEJCGQNQI[� CPF� %WNVWTCN� *GTKVCIG�

/GVTQ#TEJCGQ����������������

)WìGM� 2WJCT�� '��� -QTCV�� .��� 'TKì�� /��� ,CMNKì�� #��� CPF�
5QNKPC�� (��� ������ �� 4GEQPUVTWEVKQP� QH� �&� OQFGNU� HTQO�
OKETQVQOQITCRJKE� KOCIGU� QH� CTEJGQNQIKECN� CTVKHCEVU��
2TQEGGFKPIU�/GVTQ#TEJCGQ��+/'-1��6TGPVQ�����Ō����

-CXWT�� $��� ����� �� 2CNCGQNKVJKE� YQQFGP� QDLGEV� HTQO� VJG�
.LWDNLCPKEC�CV�5KPLC�)QTKEC�CPF�KVU�UKIKPKſECPEG�HQT�EWNVWTCN�
JKUVQT[�� KP�� #�� )CURCTK� CPF� /�� 'TKì� 
GFU���� 5WDOGTIGF�
2CUV�� CTEJCGQNQI[� QH� VJG� CSWCVKE� GPXKTQPOGPVU� CPF�
WPFGTYCVGT� EWNVWTCN� JGTKVCIG� GZRNQTKPI� KP� 5NQXGPKC��
&KFCMVC��4CFQXNLKEC����������

5QNKPC��(��������� ���&�2QKPV�%NQWFU� HQT�&QEWOGPVCVKQP��
#PCN[UKU�CPF�2TQOQVKQP�QH�%WNVWTCN�*GTKVCIG�#TVKHCEVU��KP��
2TQEGGFKPIU� ��TF� +PVGTPCVKQPCN� %QPHGTGPEG� QP� %WNVWTCN�
*GTKVCIG�CPF�0GY�6GEJPQNQIKGU��%*06����������
8KGPPC�
���������������
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