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QHMãLD�D�GRWHUD]�EH]�~VSHFKX�MH�L]ROiFLD�F\DQHO�QDSU��X�NRUHĖRQRåFD�Paulinella 
chromatophora DOHER�X�Chalarodora azurea. $M� Y�SUtSDGH�HQGRV\PELRQWRY� VD�
YHĐD� VĐXEXMH� RG� ]tVNDQLD� PROHNXOiUQ\FK� ~GDMRY�� NWRUp� XNiåX� QD� LFK�
I\ORJHQHWLFNp�SRVWDYHQLH�Y�V\VWpPH�åLYêFK�RUJDQL]PRY��2VRELWQ~�SR]RUQRVĢ�SUL�
WRP� WUHED� YHQRYDĢ� W]Y�� NU\SWLFNêP� GUXKRP�� NWRUp� V~� PRUIRORJLFN\� SRGREQp�
QLHNWRUêP�]QiP\P�GUXKRP��DOH�JHQHWLFN\�V~�RGOLãQp��
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Abstract 
&RPPXQLWLHV�RI�SKRWRWURSKLF�PLFURRUJDQLVPV�RI�D�WKHUPDO�JH\VHU�DW�*iQRYFH�
QHDU�3RSUDG��&��6ORYDNLD��ZHUH�VWXGLHG��7KUHH�PDLQ�JURXSV�RI�RUJDQLVPV�ZHUH�
SURGXFLQJ�PDFURVFRSLF�PDVVHV� QHDU� JH\VHU�� F\DQREDFWHULD�� JUHHQ� DOJDH�DQG�
GLDWRPV�� )URP� F\DQREDFWHULD�� Phormidium beggiatoforme� IRUPHG� \HOORZ� WR�
EURZQ�PDVVHV��P. tenue�JUHHQ�WR�EODFN�PDVVHV��QRVWRFDOHDQ�VSHFLHV�Rivularia 
haematites� GDUN�EURZQ� WR�EODFN� FRORQLHV��)LODPHQWV�RI�D�]\JQHPDWDFHDQ�DOJD�
Spirogyra VS��VWHULO��ZHUH�DFFRPPRGDWHG�LQ�D�VKDOORZ�SRRO�IRUPLQJ�KXJH�JUHHQ�
PDVVHV��'LDWRPV�LQ�VSLWH�RI�WKHLU�VPDOO�FHOOV�ZHUH�UHVSRQVLEOH�IRU�GDUN�\HOORZ�WR�
EURZQ� FRORU� RQ� WKH� VXUIDFH� RI� IORRGHG� VRLO� QHDU� JH\VHU� RU� RFFXUUHG� VROLWDU\�
DPRQJ�RWKHU�F\DQREDFWHULD�DQG�DOJDH��



 

/,012�635$9��5Rþ������������
�

12 

Keywords: thermal geyser, cyanobacterial and algal communities, Gánovce, 
Slovakia 

Úvod 
7HUPiOQH� åULHGOD�� DNR� HNRORJLFN\� Y\KUDQHQp� ELRWRS\�� RGGiYQD� SULĢDKRYDOL�
SR]RUQRVĢ� DOJROyJRY�� 1D� 6ORYHQVNX� WR� EROL� QDMPl� KRU~FH� SUDPHQH�
Y�3LHãĢDQRFK� D�6NOHQêFK� 7HSOLFLDFK�� DOH� WLHå� DM� QD� 6SLãL� �9LOKHOP� ������ 3UiW�
������%tOê�������/KRWVNê�HW�DO��������+LQGiN�������������+LQGiN�	�+LQGiNRYi�
������ ������� 9�WHMWR� SRGWDWUDQVNHM� REODVWL� VD� VWiOH� UHFHQWQH� XWYiUD� WUDYHUWtQ�
Y�RNROt� 6LYHM� EUDG\� D�*iQRYLHF� þLQQRVĢRX� PLNURRUJDQL]PRY� YR� Y\YLHUDM~FLFK�
PLQHUiOQ\FK�YRGiFK��

9�UiPFL�ãW~GLD�WHUPiOQ\FK�F\DQREDNWpULt�QD�6ORYHQVNX�VPH�Y�PLQXORP�
URNX� QDYãWtYLOL� DM� WLHWR� WUDYHUWtQRYp� ORNDOLW\�� 3UH� UR]VLDKORVĢ� ãWXGRYDQHM�
SUREOHPDWLN\�WX�FKFHPH�SUH]HQWRYDĢ�YêVOHGN\�QiãKR�ãW~GLD�R�F\DQREDNWpULiFK�
D�ULDVDFK� LED� Y�RNROt� JHM]tUD� Y�*iQRYFLDFK�� -HKR� RNROLH� MH� PLPRULDGQH�
DWUDNWtYQH�UR]OLþQH�]DIDUEHQêPL�PDNURVNRSLFNêPL�NROyQLDPL� WêFKWR�RUJDQL]PRY�
QD�YHĐNHM�SORFKH�D�LVWH�Y]EXGt�SR]RUQRVĢ�DM�LQêFK�OLPQROyJRY�D�ELROyJRY��

2�VSRORþHQVWYiFK� IRWRWURIQêFK� PLNURRUJDQL]PRY� Y�DUHiOL� N~SHĐRY�
Y�*iQRYFLDFK�PiPH�~GDMH� LED�RG�9LOKHOPD��������D�3UiWD���������NWRUt�XYLHGOL�
YêVN\W� VSROX� ��� WD[yQRY� �FI�� /KRWVNê� HW� DO�� ������� 6WDUp� N~SHOH� V�SLWQêPL�
IRQWiQNDPL�� NGH� UiVWOL� F\DQREDNWpULH� D�ULDV\� YRĐQH� SRG� KROêP� QHERP�� Xå�
QHH[LVWXM~�� QD� LFK� PLHVWH� Y\UiVWRO� QRYê� PRGHUQê� DUHiO�� NWRUpKR� V\VWpP�
SULYiG]DQLD� WHUPiOQHM�YRG\�GR�N~SHĐRY� MH�X]DWYRUHQê�D�SRXåLWi� WHUPiOQD�YRGD�
RGWHNi� GR� NDQDOL]iFLH�� 9ê]QDPQp� ]�DOJRORJLFNpKR� KĐDGLVND� V~� YãDN� K\GUR�
JHRORJLFNp� YUW\� D�WHUPiOQH� SUDPHQH� QD� ~]HPt� *iQRYLHF�� NWRUêFK� YRGD� VD�
GRVWiYD�QD�SRYUFK�D�MH�RVtGĐRYDQi�ãSHFLILFNRX�IOyURX�F\DQREDNWpULt�D�ULDV��

Materiál a metódy 
*iQRYFH� OHåLD� Y�3RSUDGVNHM� NRWOLQH� DVL� �� NP� MXKRYêFKRGQH� RG� 3RSUDGX�
Y�QDGPRUVNHM�YêãNH�����P��$OJRORJLFNê�PDWHULiO�VPH�]ELHUDOL�]�RNROLD�YlþãLHKR�
þLQQpKR� JHM]tUD� VLWXRYDQpKR� SUL� SRĐQHM� FHVWH� D�SUL� ]RUDQRP�SROL� YêFKRGQH� RG�
GHGLQ\�� =� RFHĐRYHM� NRQãWUXNFLH� YUWX� KOERNpKR� ���� P� XNRWYHQHM� Y�EHWyQRYRP�
NYiGUL� Y\VWUHNXMH� SULEOLåQH� Y� KRGLQRYêFK� LQWHUYDORFK� WHUPiOQD� YRGD� ]ORåHQLD��
VtUDQ\��������FKORULG\�����S+�������YRGLYRVĢ������&D�����PJ�O��0J�����PJ�O��1D�
�����PJ�O��0Q�������PJ�O��)H������PJ�O��%������PJ�O��$V�������PJ�O��+J��������
PJ�O�� 3E� ������� PJ�O�� &G� �������� PJ�O�� FHONRYi� PLQHUDOL]iFLD� MH� ����� PJ�O��
WHSORWD�VD�SRK\EXMH�PHG]L������±�������&��EOLåãLH�SR]UL�KWWS���ZZZ�JHRFDFKLQJ��
FRP�VHHN�FDFKHBGHWDLOV�DVS["JXLG �H��G�E���I��������DFF��I��H��H��ID�

9ćDND� VLOQpPX� SU~GX� WHUPiOQHM� YRG\� VD� RNROR� NRQãWUXNFLH� YUWX�
Y\WYRULOR� PHQãLH� SO\WNp� MD]LHUNR� �2EU�� ���� =�QHKR� YRĐQH� Y\WHNDOD� YRGD� GROH�
EUHKRP� Y�DNRPVL� KODYQRP� SU~GH�� WHQ� VD� ćDOHM� YHWYLO� QD� PHQãLH� SU~G\�� NWRUp�
SRVWXSQH� VODEOL� Då� ]DQLNOL�� 9�VSRGQêFK� PLHVWDFK� WHUPiOQD� YRGD� SUL� QDãHM�
QiYãWHYH� ]DþLDWNRP� RNWyEUD� Xå� ]DPĚ]DOD�� 1D� RGWRNX� VD� Y\WYiUDOL� KUXEp�
FKXPiþH� D�QiUDVW\� PLNURRUJDQL]PRY�� NWRUp� SRGĐD� GUXKRYpKR� ]ORåHQLD� PDOL��
FKDUDNWHULVWLFNp� ]DIDUEHQLH�� KQHGp� Då� þLHUQH� EROL� F\DQREDNWpULH�� ]HOHQ~� IDUEX�
PDOL� FKDU\� D�VSiMDYN\�� EOHGRåOWp� Då� KQHGp� EROL� UR]VLHYN\�� 9\]UiåDQê� PLQHUiO�
SUDPHQLW�ERO�ELHOHM�IDUE\��ýDVĢ�RGREUDWêFK�Y]RULHN�VPH�IL[RYDOL�SULDPR�QD��
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2EU����±�*HM]tU�Y�*iQRYFLDFK�SUL�HUXSFLL����±�FKXPiþH�VSiMDYHM�ULDV\�Spirogyra VS�����±�VWUHGQi�
þDVĢ�PDVRYêFK�QiUDVWRY�SRG�YêWRNRP�JHM]tUD��]HOHQi�þDVĢ�YSUDYR�EROL�FKXPiþH�VSiMDYHM�ULDV\�
Spirogyra VS���KQHGp�NROyQLH�Y�VWUHGH�WYRULOL�F\DQREDNWpULH�Phormidium beggiatoiforme��þLHUQX�
IDUEX� U\K\�YSUDYR�GROH�VS{VRERYDOL�F\DQREDNWpULH�GUXKX�Phormidium tenue����±�VSRGQi�þDVĢ�
ULDVRYêFK�QiUDVWRY�REPêYDQi�PLQHUiOQRX�YRGRX����±�YOiNQD�F\DQREDNWpULH�Phormidium tenue��
�� ±� NUtþNRYLWp� WUV\� QRVWRNiOQHM� F\DQREDNWpULH� Rivularia haematites�� �� ±� UR]VLHYN\� URGX�
Planothidium lanceolatum a Achnanthes thermalis�� �� ±� YOiNQD� VSiMDYHM� ULDV\� Spirogyra VS��
�)RWR��DXWRU��
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�
PLHVWH� ��� IRUPDOGHK\GRP�� þDVĢ� VPH� SUHQLHVOL� GR� ODERUDWyULD� QD� ćDOãLH�
SR]RURYDQLH��äLYê�PDWHULiO� VPH�GHWHUPLQRYDOL� QD� ~VWDYH�SRPRFRX�VYHWHOQpKR�
PLNURVNRSX� /HLW]� 'LDSODQ� V� IRWRJUDILFNêP� ]DULDGHQtP� :LOG� 3KRWRDXWRPDW�
036���� 5R]VLHYN\� EROL� XUþRYDQp� SUHGRYãHWNêP� ]�WUYDOêFK� SUHSDUiWRY�� NWRUp�
VPH� ]KRWRYLOL� ãWDQGDUGQêP� SRVWXSRP�� 'RNXPHQWDþQê� PDWHULiO� MH� XORåHQê� QD�
%RWDQLFNRP�~VWDYH�6$9��

Výsledky a diskusia 
-D]LHUNR�Y�RNROt�KODYQHM�NRQãWUXNFLH�YUWX�PDOR�þtUX�YRGX�D�QD�GQH�D�QD�REYRGH�
EROR� SRUDVWHQp� YlþãtPL� þL� PHQãtPL� FKXPiþPL� PDNURVNRSLFNHM� ]HOHQHM� ULDV\�
Chara vulgaris �V\Q��Ch.� foetida�� FI�� 9LOKHOP� ������ D� QDMPl� SR� REYRGH� WUVPL�
Schoenoplectus�VS���2EU������9RGD�Y\WHNDM~FD�]�MD]LHUND�Y\WYRULOD�KODYQê�NDQiO��
QD�KODGLQH�NWRUpKR�VSOêYDOL�ERKDWp�VYHWOR]HOHQp�FKXPiþH�]HOHQHM�VSiMDYHM�ULDV\�
Spirogyra� �2EU�� ��� ���� 3R� ]YDåXM~FRP� EUHKX� VD� NDQiO� UR]OLHYDO� GR� ãtUN\� QD�
YLDFHUp� þDVWL� �2EU�� ��� ���� NWRUp� Y\WYiUDOL� KOEãLH� EUi]G\�� WHSORWD� YRG\� Y�QLFK�
GRVDKRYDOD� ������ �&�� 9�WêFKWR�PLHVWDFK� VD� YLGLWHĐQH� UR]UDVWDOL� SUHGRYãHWNêP�
F\DQREDNWpULH�� 5R]VLDKOH� NRåRYLWp� FKXPiþH� YOiNQLWêFK� F\DQREDNWpULt� ]�URGX�
Phormidium EROL� U{]QH�VIDUEHQp��]YlþãD�GR�åOWD�Då�KQHGD��P. beggiatoforme���
DOHER�PRGUR]HOHQD�Då�þLHUQD��P. tenue��2EU������1D�RNUDML�KODYQpKR�NDQiOLND�VD�
XWYiUDOL� þLHUQH� NRPSDNWQp� KUXGN\� NRåRYLWpKR� Y]KĐDGX�� 8Ni]DOR� VD�� åH� V~� WR�
KXVWp� VWURPRYLWp� WUV\� YOiNLHQ� QRVWRNiOQHM� F\DQREDNWpULH� Rivularia� haematites�
�2EU�����FI��+LQGiN��������9�NDQiOL�QDãOL�SRGPLHQN\�SUH�VYRM�UDVW�DM�LQp�YOiNQLWp�
F\DQREDNWpULH�� NWRUp� REUDVWDOL� GUREQp� NDPHQH� YR� IRUPH� WUVRY�� QDSU��
Heteroleibleinia VS��� Phormidium beggiatoiforme, DOHER� Leptolyngbya� FI��
fragilis��1iSDGQp�EROL�KXVWp�FKXPiþH�åOWR]HOHQHM�ULDV\�Vaucheria��NWRUHM�YOiNQD�
EROL�REOHSHQp�NU\ãWiOLNPL�XKOLþLWDQX�YiSHQDWpKR�D�UR]OLþQêPL�UR]VLHYNDPL��

5R]VLHYN\�Y�HXU\WHUPiFK�V�WHSORWRX��������&�V~�SUtWRPQp�LED�]ULHGND�
�+LQGiN�	�+LQGiNRYi��������QDSURWL�WRPX�Y�KOLDURWHUPiFK�V�WHSORWRX��������&��
DNêPL� V~� JiQRYVNp� WHUPiOQH� YRG\�� V~� GUXKRYR� DM� SRþHWQH� KRMQp�� 0HG]L�
YOiNQDPL� F\DQREDNWpULt� V�Y\]UiåDQêPL� NU\ãWiOLNPL� &D&2�� VD� SRK\ERYDOL�
UR]VLHYN\� URGRY�Achnanthes, Cymbella D�Encyonopsis�� 8KOLþLWDQ� YiSHQDWê� VD�
Y�QLHNWRUêFK�GHSUHVLiFK�NDQiOX�Y\]UiåDO�Då�GR�V~YLVOêFK�NUHKNêFK�ELHO\FK�NU~VW��
RGERUQH� QD]êYDQêFK� SUDPHQLW�� NWRUp� VD� SUL� RGEHUH� MDYLOL� EH]� SUtWRPQRVWL� ULDV��
3UL� PLNURVNRSRYDQt� VPH� YãDN� ]LVWLOL�� åH� ]R� VSRGQHM� VWUDQ\� V~� SRVLDWH�
SULFK\WHQêPL� UR]VLHYNDPL� URGX� Achnanthes� V�O�� D�PHG]L� QLPL� VD� SRK\ERYDOL�
GUXK\� URGRY�Nitzschia D Encyonopsis. 3ULHVWRU�PHG]L�KXVWêPL�VWURPþHNRYLWêPL�
WUVPL� YOiNLHQ� F\DQREDNWpULH� Rivularia� haematites� Y\XåtYDOL� QD� SULFK\WHQLH�
UR]VLHYN\� Achnanthes� thermalis� Achnanthidium gracillimum� D�Cymbella 
helvetica��2EGREQH�YOiNQD�åOWR]HOHQHM�ULDV\�Vaucheria VS��REOHSHQp�NU\ãWiOLNPL�
XKOLþLWDQX�YiSHQDWpKR�EROL�YKRGQêP�SURVWUHGtP�SUH� UR]VLHYN\�Navicula cincta, 
Caloneis silicula D�Achnanthidium minutissimum� 1D�NDPHĖRFK�D�GQH�VD�WYRULOL�
KQHGp�Då�]HOHQRKQHGp�SRYODN\��NGH�EROL�QDMPl�Achnanthes thermalis, Achnan-
thidium minutissimum, A. gracillimum, Planothidium lanceolatum�� Navicula 
cincta, Craticula �C. buderi, C. halophila�, Cymbella helvetica�Y�VXEGRPLQDQFLL�
V�Caloneis��C. silicula, C. bacillum���Encyonopsis��E. subminuta��E. falaisensis��
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D�Nitzschia� �QDSU�� N. communis, N. commutata, N. bulnheimiana��� 1DMVSRG�
QHMãLX� þDVĢ� NDQiOD� REUDVWDOL� KQHGp� SRYODN\�� WLHWR� SDWULOL� SUHGRYãHWNêP�
SRSXOiFLiP� GUXKX� Planothidium� lanceolatum.� 9�WRPWR� URþQRP� REGREt� LFK�
SRNUêYDO� VþDVWL� DM� ĐDG�� NWRUê� VD�SUL� LQWHQ]tYQHMãRP�VOQNX� UR]WiSDO� D�SRVN\WRYDO�
WDN�GRþDVQH�YODKX�SUH�UR]VLHYNRYp�VSRORþHQVWYi��

6SRORþHQVWYR� UR]VLHYRN� RVtGĐXM~FLFK� JiQRYHFNê� JHM]tU� P{åHPH�
FKDUDNWHUL]RYDĢ� DNR� WHUPRILOQp� �QDSU��Achnanthes thermalis�� D�KDORILOQp� �QDSU��
Craticula buderi, C. halophila, Nitzschia communis, N. bulnheimiana�� �FI��
+RIPDQ� HW� DO�� ������ .UDPHU� 	� /DQJH�%HUWDORW� �������0QRKp� ]�QLFK� VD� SRGĐD�
OLWHUiUQ\FK� ~GDMRY� Y\VN\WXM~� Y�ELRWRSRFK� ERKDWêFK� QD� YiSQLN� �QDSU��
Achnanthidium gracillimum, Encyonopsis subminuta, E. falaisensis���NWRUpKR�MH�
Y�PLQHUiOQHM� YRGH� Y� *iQRYFLDFK� Y�SRGREH� XKOLþLWDQX� YiSHQDWpKR� GRVWDWRN��
3UDPHĖ� MH� XGUåLDYDQê�� EH]� RGSDGNRY� D�]MDYQpKR� ]QHþLVWHQLD� RE\YDWHĐPL��
9�DNRP� UR]VDKX� RYSO\YĖXMH� NYDOLWX� YRG\� REUREHQp� QHćDOHNp� SROH�� ]DWLDĐ�
QHYLHPH� SRV~GLĢ�� .� GLVSR]tFLL� VPH� PDOL� DM� Qiã� PDWHULiO� RGREUDWê� Y�U�� �����
]�SLWQêFK� IRQWiQRN� Y�VWDUêFK� N~SHĐRFK�� NWRUp� YãDN� GQHV� Xå� QHH[LVWXM~�� 6LOQH�
GRPLQDQWQp�EROL� VSRORþHQVWYi� UR]VLHYN\�Achnanthes thermalis��D�WR�RYiOQH�Då�
SRGOKRYDVWHM�IRUP\��

*iQRYHFNê� JHM]tU� MH� ORNDOLWD� DWUDNWtYQD� SUH� DOJROyJRY� ]�YLDFHUêFK�
KĐDGtVN�� 3RQ~ND� PRåQRVWL� QD� ãW~GLXP� MHGQRWOLYêFK� VNXStQ� WHUPRILOQêFK�
F\DQREDNWpULt� D�ULDV�� LFK� åLYRWQêFK� F\NORY�� GUXKRYHM� YDULDELOLW\� D�LFK� Yl]E\� QD�
WUDYHUWtQRYp� SRGORåLH� REPêYDQp� PLQHUiOQRX� YRGRX�� 9HĐNRX� Yê]YRX� VD� MDYt�
ãW~GLXP�]iYLVORVWL�WêFKWR�VSRORþHQVWLHY�RG�WHSORW\�RNROLWpKR�SURVWUHGLD��D�WR�DNR�
Y�U{]Q\FK� URþQêFK� REGRELDFK�� WDN� DM� Y�]iYLVORVWL� RG� Y]GLDOHQRVWL� WHUPiOQHKR�
åULHGOD�� 7HSORWD� PLQHUiOQHM� YRG\� Y\YLHUDM~FD� ]� YUWX� PDOD� ]DþLDWNRP� RNWyEUD�
WHSORWX�����&��SRWRP�QD�SRYUFKX�SRĐD�VD�SRVWXSQH�RFKODG]RYDOD�QD��� �����&�
Då�QD�����&��D�QD�NRQFL�FHONRP�]DPĚ]DOD��3UiYH�Y�WêFKWR�VSRGQêFK�þDVWLDFK�V~�
F\DQREDNWpULH� D�ULDV\� Y\VWDYHQp� H[WUpPQ\P� YêN\YRP� SURVWUHGLD�� NWRUêP� VD�
PXVLD�SULVS{VRERYDĢ��
3RćDNRYDQLH 
7HUpQQH�SUiFH�D�YêVNXP�SUHELHKDOL�Y�UiPFL�SURMHNWRY�9(*$�����������D�9(*$�
�����������
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KWWS���ZZZ�JHRFDFKLQJ�FRP�VHHN�FDFKHBGHWDLOV�DVS["JXLG �H��G�E���I��������DFF��
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KRONIKA II. 

+ĐDGi�VD�DQWURSRFpQ� K prednáške geológa Peter Ilsøe 
'iQVN\� JHROyJ�� 3URI�� 3HWHU� ,OV¡H�� NWRUê� Y�V~þDVQRVWL� S{VREt� QD� .RGDQVNHM�
XQLYHU]LWH� Y�'iQVNX�� ]DYtWDO� Y� GHFHPEUL� QD� .DWHGUX� ELROyJLH� D�HNROyJLH�
8QLYHU]LW\� 0DWHMD� %HOD� Y�%DQVNHM� %\VWULFL�� 2NUHP� SUDFRYQêFK� ]iOHåLWRVWt�
D�NRQ]XOWiFLt�QD�U{]QH�SUDFRYQp�WpP\�D�REKOLDGN\�NUiV�PHVWD�%DQVNi�âWLDYQLFD�
QiV� SRWHãLO� DM� Y]UXãXM~FRX� SUHGQiãNRX� V�Qi]YRP� ´,Q� VHDUFK� RI� WKH�
$QWKURSRFHQH³� �Ä3UL� KĐDGDQt� DQWURSRFpQX³��� NWRUi� SULWLDKOD� ]QDþQp� PQRåVWYR�
ãWXGHQWRY��DNR�DM�SHGDJyJRY��

3URI�� ,OV¡H� VD� ]DPHULDYD� QD� SUREOHPDWLNX� DQWURSRFpQX�� W�M��
JHRORJLFNpKR� REGRELD�� NWRUp� R]QDþXMH� þDVRYê� ~VHN�� SUH� NWRUp� MH�
FKDUDNWHULVWLFNê�YSO\Y�þORYHND��1D�WR��DE\�VD�ÄDQWURSRFpQ³��NWRUê�ERO�QDYUKQXWê�
DPHULFNêP�HNROyJRP�(XJHQH�)��6WRHUPHURP��PRKRO�]DþDĢ�SRXåtYDĢ�DNR�SODWQê�
JHRORJLFNê� WHUPtQ�� PXVt� VSĎĖDĢ� QLHNRĐNR� NULWpULt�� 2NUHP� LQpKR�� MHKR� þDVRYp�
KUDQLFH� VD�PXVLD� MHGQR]QDþQH�GHILQRYDĢ�D�PXVt� E\Ģ� LGHQWLILNRYDWHĐQê� U{]Q\PL�
PHWyGDPL� QD� U{]Q\FK� þDVWLDFK� ]HPHJXOH��
+ODYQi�RWi]ND�3URI�� ,OV¡H�]QHOD� ÄMH� RGWDþRN�
ĐXGVWYD� �Homo sapiens�� Y� JHRORJLFNêFK�
YUVWYiFK� GRVWDWRþQH� VLOQê� QD� WR�� DE\� ERO�
LGHQWLILNRYDĢĐQê� DNR� VDPRVWDWQp� JHRORJLFNp�
REGRELH��HSRFKD�YHN"´�

%~UOLYi�GHEDWD�V�SRVOXFKiþPL��ýHUWRYVNê�3HWHU�,OV¡H��)RWR��DXWRU� 
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