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ĤƚƣƖċĦƣ 
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ƣőĲЮ9ƖŔƣŔĦċũЮÅċƽЮ~ċƣĲƖŔċũƚЮ ĦƣЮё9Å~ еЮΥΣΥΧђеЮƽőŔĦőЮĬĲǯŰĲĬЮ9ƖŔƣŔĦċũЮċŰĬЮÉƣƖċƣĲŊŔĦЮÅċƽЮ~ċƣĲƖŔċũƚЮё9Å~ƚЮ
ċŰĬЮÉÅ~ƚђЮĲƚƚĲŰƣŔċũЮŉŸƖЮƣĲĦőŰŸũŸŊŔĦċũЮĬĲƻĲũŸƓůĲŰƣЮċŰĬЮĲĦŸŰŸůŔĦЮƖĲƚŔũŔĲŰĦĲеЮƽőŔũĲЮĤĲŔŰŊЮƚƨĤŢĲĦƣЮƣŸЮ
őŔŊőЮƚƨƓƓũǃЮƖŔƚťдЮìŔƣőŔŰЮƣőŔƚЮŉƖċůĲƽŸƖťеЮƣőĲЮÂ ÅÅЮ]ĲŸƚĦŔĲŰĦĲƚЮfÅЮƓƖŸŢĲĦƣЮŸŉЮfÉÂÅ ЮёfƣċũŔċŰЮfŰƚƣŔƣƨƣĲЮŉŸƖЮ
EŰƻŔƖŸŰůĲŰƣċũЮÂƖŸƣĲĦƣŔŸŰЮċŰĬЮÅĲƚĲċƖĦőђЮŔƚЮĬĲƻĲũŸƓŔŰŊЮċЮƚĲƖŔĲƚЮŸŉЮƣőĲůċƣŔĦЮĬċƣċĤċƚĲƚдЮÑőŔƚЮƣőĲƚŔƚЮ
ƓƖĲƚĲŰƣƚЮƣőĲЮŰĲƽЮ~ĲƣċũũŸŊĲŰŔĦЮ?ċƣċĤċƚĲЮŸŉЮÉċƖĬŔŰŔċеЮƣőĲЮŉŸƖĲůŸƚƣЮůŔŰŔŰŊЮƖĲŊŔŸŰЮŸŉЮfƣċũǃеЮĬĲƚŔŊŰĲĬЮƣŸЮ
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ЮĦŸůƓƖĲőĲŰƚŔƻĲеЮƖĲũċƣŔŸŰċũЮŊĲŸĬċƣċĤċƚĲЮƽċƚЮĤƨŔũƣЮƨƚŔŰŊЮÂŸƚƣŊƖĲÉÄxцÂŸƚƣ]fÉЮċŰĬЮÄ]fÉеЮŔŰƣĲŊƖċƣŔŰŊЮ
ŸƻĲƖЮ ΩΦΣЮ ůŔŰĲƖċũЮ ŸĦĦƨƖƖĲŰĦĲƚеЮ ĬĲƓŸƚŔƣƚеЮ ċŰĬЮ ċĦƣŔƻĲЮ ůŔŰĲƚдЮ ÑőĲЮ ƚĦőĲůċЮ ĦŸůĤŔŰĲƚЮ ĬĲƚĦƖŔƓƣŔƻĲеЮ
ĦŸůƓŸƚŔƣŔŸŰċũеЮƚƣƖƨĦƣƨƖċũеЮċŰĬЮƣĲĦőŰŔĦċũЮĬċƣċеЮƽŔƣőЮċЮĬĲĬŔĦċƣĲĬЮŉŸĦƨƚЮŸŰЮ9Å~ƚдЮÑőĲЮƽŸƖťЮƻċũŸƖŔƚĲĬЮ
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ÑőĲЮĬċƣċĤċƚĲЮƚƣƖƨĦƣƨƖĲЮŔƚЮŔŰőĲƖĲŰƣũǃЮĬĲƚŔŊŰĲĬЮƣŸЮƚĦőĲůċƣŔƚĲЮůŔŰĲƖċũŔƚċƣŔŸŰЮůŸĬĲũƚЮċŰĬЮŉċĦŔũŔƣċƣĲЮ
ƓƖĲĬŔĦƣŔƻŔƣǃЮůŸĬĲũƚдЮÑőĲЮŔƣĲƖċƣŔƻĲеЮĬċƣċцĬƖŔƻĲŰЮůĲƣőŸĬŸũŸŊǃЮŔƚЮŔũũƨƚƣƖċƣĲĬЮƣőƖŸƨŊőЮƖĲƓƖĲƚĲŰƣċƣŔƻĲЮĦċƚĲЮ
ƚƣƨĬŔĲƚеЮĲċĦőЮŔŰƻĲƚƣŔŊċƣĲĬЮƽŔƣőЮƚƓĲĦŔǯĦЮƣĲĦőŰŔƕƨĲƚЮĤċƚĲĬЮŸŰЮƣőĲЮĬŸůŔŰċŰƣЮŸƖĲЮĦŸŰƣƖŸũжЮƣőĲЮƚƣƖƨĦƣƨƖĲƚЮ
ŸŉЮůŔǂĲĬцƚƨũƓőŔĬĲƚЮƚťċƖŰЮċŰĬЮǰƨŸƖŔƣĲцĤċƖŔƣĲЮőǃĬƖŸƣőĲƖůċũЮƻĲŔŰƚЮŸŉЮƣőĲЮÅŸƚċƚц§ƖĤċŔЮĬŔƚƣƖŔĦƣЮёÉìЮ
ÉċƖĬŔŰŔċђЮċŰĬЮƣőĲЮ[ũƨůŔŰĲƚĲЮĬŔƚƣƖŔĦƣЮёìЮÉċƖĬŔŰŔċђзЮƣőĲЮŊĲŸĦőĲůŔƚƣƖǃЮċŰĬЮŊĲŸĦőƖŸŰŸũŸŊǃЮŸŉЮ~ŸцìцxÅEEЮ
ŊƖĲŔƚĲŰЮċŰĬЮǰƨŸƖŔƣĲЮƻĲŔŰƚЮŸŉЮƣőĲЮÉƨЮxċĦĦőĲĬĬƨц]ŔċĦŸŰĲЮƚǃƚƣĲůЮё ЮÉċƖĬŔŰŔċђзЮƣőĲЮƻĲƖƣŔĦċũũǃцǍŸŰĲĬЮ
ǰƨŸƖŔƣĲцĤċƖŔƣĲЮƻĲŔŰƚЮŸŉЮƣőĲЮÉŔũŔƨƚЮĬĲƓŸƚŔƣЮёÉEЮÉċƖĬŔŰŔċђдЮÑőĲƚĲЮƚƣƨĬŔĲƚЮƓƖŸƻŔĬĲĬЮŰĲƽЮůŔŰĲƖċũŸŊŔĦċũЮċŰĬЮ
ƚƣƖƨĦƣƨƖċũЮĬċƣċеЮƽőŔĦőЮƽĲƖĲЮŔƣĲƖċƣŔƻĲũǃЮŉĲĬЮĤċĦťЮŔŰƣŸЮƣőĲЮĬċƣċĤċƚĲЮƣŸЮƖĲǯŰĲЮƣőĲЮŊĲŰĲƣŔĦЮůŸĬĲũƚд 

[ŔŰċũũǃеЮƣőĲЮĬċƣċĤċƚĲЮƽċƚЮċƓƓũŔĲĬЮƣŸЮƖĲŊŔŸŰċũцƚĦċũĲЮ~ŔŰĲƖċũЮÂƖŸƚƓĲĦƣŔƻŔƣǃЮ~ŸĬĲũũŔŰŊЮё~Â~ђЮŉŸƖЮƚťċƖŰцƣǃƓĲЮ
ĬĲƓŸƚŔƣƚЮŔŰЮĦĲŰƣƖċũЮċŰĬЮƚŸƨƣőĲƖŰЮÉċƖĬŔŰŔċдЮ ЮŉƨǍǍǃЮũŸŊŔĦцĤċƚĲĬЮċƓƓƖŸċĦőеЮŔŰƣĲŊƖċƣŔŰŊЮƓƖŸǂŔůŔƣǃЮƣŸЮ
ŔŰƣƖƨƚŔŸŰƚеЮƖĲċĦƣŔƻĲЮũŔƣőŸũŸŊŔĲƚеЮċŰĬЮŉċƨũƣƚеЮŊĲŰĲƖċƣĲĬЮċЮƓƖŸƚƓĲĦƣŔƻŔƣǃЮůċƓЮƻċũŔĬċƣĲĬЮĤǃЮÅ§9ЮċŰċũǃƚŔƚЮ
ё Ö9ЮӆЮΣдΫΧΨђдЮÑőŔƚЮĬĲůŸŰƚƣƖċƣĲƚЮƣőĲЮĬċƣċĤċƚĲѩƚЮƓƖĲĬŔĦƣŔƻĲЮƓŸƽĲƖеЮƚƨĦĦĲƚƚŉƨũũǃЮĬŔƚƣŔŰŊƨŔƚőŔŰŊЮƚťċƖŰц
ĤĲċƖŔŰŊЮŉƖŸůЮĤċƖƖĲŰЮĦĲũũƚЮċŰĬЮŔĬĲŰƣŔŉǃŔŰŊЮőŔŊőцƓƖŔŸƖŔƣǃЮĲǂƓũŸƖċƣŔŸŰЮƣċƖŊĲƣƚдЮÑőĲЮƽŸƖťЮĲƚƣċĤũŔƚőĲƚЮċЮƖŸĤƨƚƣеЮ
ƣƖċŰƚŉĲƖċĤũĲЮŉƖċůĲƽŸƖťЮŉŸƖЮůŸĬĲƖŰЮůŔŰĲƖċũЮƖĲƚŸƨƖĦĲЮċƚƚĲƚƚůĲŰƣеЮĬŔƖĲĦƣũǃЮƚƨƓƓŸƖƣŔŰŊЮEƨƖŸƓĲѩƚЮƚƣƖċƣĲŊŔĦЮ
ċƨƣŸŰŸůǃЮŊŸċũƚд 

 

 

 

 

 

 

 

 



fŰƣƖŸĬƨĦƣŔŸŰШШрШШxŔƣőŸƚƣƖċƣŔŊƖċƓőŔĦШĲƻŸũƨƣŔŸŰШŸŉШÉċƖĬŔŰŔċ 

рШШΣШШр 
  

ΝЮ fŰƣƖŸĬƨĦƣŔŸŰ 

ÑőĲЮÉƣƖċƣĲŊŔĦЮċŰĬЮ9ƖŔƣŔĦċũЮÅċƽЮ~ċƣĲƖŔċũƚЮ Ħƣ 

ÑőĲШEƨƖŸƓĲċŰШÖŰŔŸŰѣƚШŊĲŸƓŸũŔƣŔĦċũШƚƣċŰĦĲШƣŸШůŸƻĲШƣŸƽċƖĬƚШċШĦċƖĤŸŰрŉƖĲĲШċŰĬШƚƨƚƣċŔŰċĤũĲШĬĲƻĲũŸƓůĲŰƣШ
ĦŸŰƚƣŔƣƨƣĲĬШƣőĲШĤċƚĲШŉŸƖШũċƽůċťĲƖƚЯШċĦċĬĲůŔċШċŰĬШƣőĲШƓƖŔƻċƣĲШƚĲĦƣŸƖШƣŸШĤƨŔũĬШƨƓŸŰШċШƣĲĦőŰŔĦċũЯШ
ƚĦŔĲŰƣŔǯĦЯШƚŸĦŔċũШċŰĬШƓŸũŔƣŔĦċũШŉƖċůĲƽŸƖťШƣőċƣШŔƚШĤĲƚƣШƖĲƓƖĲƚĲŰƣĲĬШŔŰШƣőĲШEƨƖŸƓĲċŰШÖŰŔŸŰѣƚШ9ƖŔƣŔĦċũШÅċƽШ
~ċƣĲƖŔċũƚШ ĦƣШы9Å~ ЯШΞΜΞΟьШċŰĬШƣőĲШ]ƖĲĲŰШ?ĲċũШfŰĬƨƚƣƖŔċũШÂũċŰШы ƓƓĲŰĬŔǂШ ьЮШÑőĲƚĲШŔŰŔƣŔċƣŔƻĲƚШċŔůШƣŸШ
ƚĲĦƨƖĲШċШƚƨƚƣċŔŰċĤũĲШĬŸůĲƚƣŔĦШƚƨƓƓũǃШŸŉШ9ƖŔƣŔĦċũШÅċƽШ~ċƣĲƖŔċũƚЯШĬĲĲůĲĬШƻŔƣċũШŉŸƖШEÖШƖĲƚŔũŔĲŰĦĲЯШċŰĬШƣŸШ
ĲŰƚƨƖĲШƚƣƖċƣĲŊŔĦШċƨƣŸŰŸůǃШĬƨƖŔŰŊШƣőĲШĦũĲċŰШĲŰĲƖŊǃШƣƖċŰƚŔƣŔŸŰЮШ[ċƚƣĲƖШċĦĦĲƚƚШƣŸШŉƨŰĬŔŰŊШċŰĬШƓƖŸŉĲƚƚŔŸŰċũШ
ŉŸƖůċƣŔŸŰШċƖĲШċƣШƣőĲШĤċƚĲШŸŉШƣőĲШƚƣƖċƣĲŊǃЮШÑőĲШEÖШĦũċƚƚŔǯĲƚШƣőĲШƖċƽШůċƣĲƖŔċũƚШĤċƚĲĬШŸŰШƣőĲŔƖШĲĦŸŰŸůŔĦШ
ŔůƓŸƖƣċŰĦĲШċŰĬШƚƨƓƓũǃШƖŔƚťШыÑċĤũĲШΝЮΝьаШ9ƖŔƣŔĦċũШÅċƽШ~ċƣĲƖŔċũƚШċƖĲШĤŸƣőШőŔŊőũǃШƻċũƨċĤũĲШċŰĬШƻƨũŰĲƖċĤũĲШ
ƣŸШƚƨƓƓũǃШĬŔƚƖƨƓƣŔŸŰƚЯШċŰĬШÉƣƖċƣĲŊŔĦШÅċƽШ~ċƣĲƖŔċũƚШċƖĲШĲƚƚĲŰƣŔċũШŉŸƖШťĲǃШƣĲĦőŰŸũŸŊŔĲƚЮШÑőĲШũċƚƣШƖĲƓŸƖƣШŸŰШ
9ƖŔƣŔĦċũШÅċƽШ~ċƣĲƖŔċũƚШĦũċƚƚŔǯĦċƣŔŸŰШƽċƚШĬƖċŉƣĲĬШŔŰШΞΜΞΟШы]ƖŸőŸũШĲƣШċũЮЯШΞΜΞΟьЮШÑőĲǃШŔŰĦũƨĬĲĬШůċƣĲƖŔċũƚШ
ƚƨĦőШċƚШũŔƣőŔƨůШыxŔьШŉŸƖШĤċƣƣĲƖŔĲƚбШĦŸĤċũƣШы9ŸьШċŰĬШƖċƖĲШĲċƖƣőШĲũĲůĲŰƣƚШыÅEEƚьШŉŸƖШƓĲƖůċŰĲŰƣШůċŊŰĲƣƚШŔŰШ
ĲũĲĦƣƖŔĦШƻĲőŔĦũĲƚШċŰĬШƽŔŰĬШƣƨƖĤŔŰĲƚбШƣƨŰŊƚƣĲŰШыìьШċŰĬШƣŔŰШыÉŰьШŉŸƖШĲũĲĦƣƖŸŰŔĦƚбШĦŸƓƓĲƖШы9ƨьШŉŸƖШċũũШ
ĲũĲĦƣƖŔǯĦċƣŔŸŰбШċŰĬШǰƨŸƖŔƣĲШċƚШċШĦƖŔƣŔĦċũШƚŸƨƖĦĲШŸŉШǰƨŸƖŔŰĲЮШÑőĲШ9Å~ ШƚĲƣƚШĤŔŰĬŔŰŊШΞΜΟΜШĤĲŰĦőůċƖťƚШŉŸƖШ
ĬŸůĲƚƣŔĦШĲǂƣƖċĦƣŔŸŰЯШƓƖŸĦĲƚƚŔŰŊЯШċŰĬШƖĲĦǃĦũŔŰŊЮ 

 

 

Table 1.1: Critical and Strategic Raw Materials list from (Grohol et al., 2023). The star in the first table denotes the 

presence in Sardinian territory. 
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ÑőĲЮůĲƣċũũŸŊĲŰŔĦЮĬċƣċĤċƚĲƚжЮůċƓƓŔŰŊЮċŰĬЮůŸĬĲũũŔŰŊЮŸƖĲЮĬĲƓŸƚŔƣƚ 

ÉĲƻĲƖċũШƖċƽШůċƣĲƖŔċũƚШĬŔŊŔƣċũШĬċƣċĤċƚĲƚШŸŰШũŸĦċũЯШŰċƣŔŸŰċũШċŰĬШEƨƖŸƓĲċŰШũĲƻĲũƚШƖĲƚƨůĲШƣőĲШůŔŰĲƖċũШ
ŸĦĦƨƖƖĲŰĦĲƚШċŰĬШ ƚƓċƣŔċũШ ĬŔƚƣƖŔĤƨƣŔŸŰШыĲЮŊЮЯШ ~f ÑExxΠEÖЯШ EƨƖŸxŔƣőŸƚЯШ ÅEEÉEÅéEЯШ ~ŔŰĲƖċũƚΠEÖЯШ
É9ÅEE ьЯШĲċĦőШŸŰĲШŸŉШƽőŔĦőШőċƚШċШƓċƖƣŔĦƨũċƖШŉŸĦƨƚЮ 

cŸƽĲƻĲƖЯШƣőĲШƚƨƚƣċŔŰċĤũĲШůċŰċŊĲůĲŰƣШċŰĬШĲǂƓũŸƖċƣŔŸŰШŸŉШƖċƽШůċƣĲƖŔċũƚШƖĲƕƨŔƖĲШċШĬĲĲƓШƨŰĬĲƖƚƣċŰĬŔŰŊШ
ŸŉШƣőĲŔƖШŊĲŸũŸŊŔĦċũШĦŸŰƣĲǂƣШċŰĬШŊĲŰĲƚŔƚЮШÑőċƣШŔƚШċĦőŔĲƻĲĬШƣőƖŸƨŊőШĦŸůƓƖĲőĲŰƚŔƻĲЯШůŔŰĲƖċũŔƚċƣŔŸŰр
ŉŸĦƨƚĲĬШŊĲŸũŸŊŔĦċũШůċƓƓŔŰŊЯШĦƖŔƣŔĦċũШŉŸƖШĲŰƻŔƖŸŰůĲŰƣċũШċŰĬШƓƖŸƚƓĲĦƣŔŰŊШƓũċŰŰŔŰŊЯШƨŰĬĲƖƓŔŰŰŔŰŊШƣőĲШ
ĦƖĲċƣŔŸŰШŸŉШƖŸĤƨƚƣШůĲƣċũũŸŊĲŰŔĦШůŸĬĲũƚШċŰĬШƓƖŸƚƓĲĦƣŔƻŔƣǃШůċƓƚЮ 

ÑőĲШƣƖċĬŔƣŔŸŰċũШťŰŸƽũĲĬŊĲШċƓƓƖŸċĦőШŸŉШůĲƣċũũŸŊĲŰŔĦШƖĲƓƖĲƚĲŰƣċƣŔŸŰШƖĲũŔĲƚШŸŰШĦċƣċũŸŊƨŔŰŊШŸƖĲШĬĲƓŸƚŔƣƚШ
ċŰĬШĤŔŰĬŔŰŊШƣőĲůШƣŸШƣőĲШŊĲŸũŸŊŔĦċũШőŔƚƣŸƖǃШŸŉШƣőĲШċƖĲċШŸŰШůĲƣċũũŸŊĲŰŔĦШůċƓƚШы~Ħ9ƨċŔŊШċŰĬШcƖŸŰƚťǃЯШ
ΞΜΝΠбШcƖŸŰƚťǃШċŰĬШuƖĲƨǍĲƖЯШΞΜΝΦбШÂŸőũЯШΞΜΞΞьЯШƓƖŸƻŔĬŔŰŊШƣőĲШŉŸƨŰĬċƣŔŸŰċũШŉƖċůĲƽŸƖťШŉŸƖа 

¶ ŔĬĲŰƣŔŉǃŔŰŊШůŔŰĲƖċũŔƚĲĬШċƖĲċƚЮ 

¶ ŔũũƨƚƣƖċƣŔŰŊШƣőĲШťŔŰĲůċƣŔĦШċŰĬШĬǃŰċůŔĦШĲƻŸũƨƣŔŸŰШŸŉШŸƖĲрŉŸƖůŔŰŊШƓƖŸĦĲƚƚĲƚЮ 
¶ ƖĲƻĲċũŔŰŊШƣőĲШĦƖŔƣŔĦċũШĦŸŰƣƖŸũƚШŸŉШƚƣƖƨĦƣƨƖĲƚШċŰĬШŊĲŸĦőĲůŔƚƣƖǃШŸŰШǰƨŔĬШǰŸƽШċŰĬШůŔŰĲƖċũШ
ĬĲƓŸƚŔƣŔŸŰЮ 

]ĲŸŊƖċƓőŔĦШfŰŉŸƖůċƣŔŸŰШÉǃƚƣĲůƚШы]fÉьШċƖĲШƓŔƻŸƣċũШŔŰШƣőĲШůŸĬĲƖŰŔƚċƣŔŸŰШŸŉШƣőĲƚĲШƚƣƨĬŔĲƚЯШĲŰċĤũŔŰŊШƣőĲШ
ĦƖĲċƣŔŸŰШŸŉШŔŰƣĲŊƖċƣĲĬШĬċƣċĤċƚĲƚШƣőċƣШĦŸůĤŔŰĲШŊĲŸũŸŊǃЯШƚƣƖƨĦƣƨƖĲƚЯШċŰĬШůĲƣċũũŸŊĲŰĲƚŔƚШƽŔƣőШƓƖĲĦŔƚĲШ
ŊĲŸŊƖċƓőŔĦċũШƓŸƚŔƣŔŸŰŔŰŊШыuŰŸǂȤÅŸĤŔŰƚŸŰШċŰĬШìǃĤŸƖŰЯШΝΦΦΤьЮШÑőĲШǰĲǂŔĤŔũŔƣǃШŸŉШ]fÉШċũũŸƽƚШŉŸƖШƣőĲШ
ŊĲŰĲƖċƣŔŸŰШŸŉШůƨũƣŔрƚĦċũĲШůċƓƚШƣőċƣШŔũũƨƚƣƖċƣĲШƣőĲШĬŔƚƣƖŔĤƨƣŔŸŰШŸŉШƚƣƖƨĦƣƨƖĲƚШċŰĬШůŔŰĲƖċũŔƚċƣŔŸŰƚЯШƣőĲƖĲĤǃШ
ŔũũƨůŔŰċƣŔŰŊШƣőĲШŊĲŸũŸŊŔĦċũШċŰĬШŊĲŸĦőĲůŔĦċũШůĲĦőċŰŔƚůƚШƣőċƣШĬƖŔƻĲШůĲƣċũũŸŊĲŰĲƚŔƚШċŰĬШůŔŰĲƖŸŊĲŰĲƚŔƚШ
ы7ŔũũċШĲƣШċũЮЯШΞΜΜΠбШxċŰŊЯШΝΦΣΝбШ~Ħ9ƨċŔŊШċŰĬШcƖŸŰƚťǃЯШΞΜΝΠьЮ 

ÑőĲЮůĲƣċũũŸŊĲŰŔĦЮĬċƣċĤċƚĲЮŸŉЮÉċƖĬŔŰŔċ 

ÑőŔƚШƽŸƖťШĬŔƖĲĦƣũǃШĦŸŰƣƖŔĤƨƣĲƚШƣŸШċũũШƣőĲШŸĤŢĲĦƣŔƻĲƚШůĲŰƣŔŸŰĲĬШĤǃШƓƖŸƻŔĬŔŰŊШċШůŸĬĲƖŰЯШĬċƣċрĬƖŔƻĲŰШ
ŉŸƨŰĬċƣŔŸŰċũШĬċƣċĤċƚĲШŉŸƖШƖĲрĲƻċũƨċƣŔŰŊШċŰĬШŊƨŔĬŔŰŊШƣőĲШŉƨƣƨƖĲШĲǂƓũŸƖċƣŔŸŰШŸŉШůŔŰĲƖċũШƓŸƣĲŰƣŔċũШŸŉШ
ÉċƖĬŔŰŔċЯШċШƖĲŊŔŸŰШƽŔƣőШċШũŸŰŊЯШƖŔĦőШőŔƚƣŸƖǃШŸŉШůŔŰŔŰŊЮ 

ÑƽŸШůĲƣċũũŸŊĲŰŔĦШůċƓƚШŸŉШÉċƖĬŔŰŔċШƽĲƖĲШĬƖċŉƣĲĬШŔŰШΝΦΤΥШċŰĬШΞΜΜΥШы~ċƖĦĲũũŸШĲƣШċũЮЯШΝΦΤΥбШÑŸĦĦŸШĲƣШċũЮЯШ
ΞΜΜΥьЯШƖĲƓƖĲƚĲŰƣŔŰŊШƣőĲШƓŔũũċƖƚШŸŉШŸƖĲрƖĲũċƣĲĬШťŰŸƽũĲĬŊĲШŔŰШƣőĲШƖĲŊŔŸŰШŉŸƖШċũůŸƚƣШΠΜШǃĲċƖƚЮШÑőĲǃШŔũũƨƚƣƖċƣĲШ
ŸƻĲƖШΣΜΜШůŔŰĲƖċũŔǍċƣŔŸŰƚШŸŉШĬŔǭĲƖĲŰƣШƣǃƓĲƚЯШƚŸůĲШŸŉШƽőŔĦőШċƖĲШŰŸƣċĤũĲШŉŸƖШƣőĲŔƖШ9Å~ШĦŸŰƣĲŰƣЯШƖĲǰĲĦƣŔŰŊШ
ÉċƖĬŔŰŔċќƚШŊƖĲċƣШůĲƣċũũŸŊĲŰŔĦШĬŔƻĲƖƚŔƣǃаШ9ċůĤƖŔċŰрċŊĲШ~éÑШċŰĬШÉE?EñШÂĤрüŰШĬĲƓŸƚŔƣƚбШ§ƖĬŸƻŔĦŔċŰШÅEEШ
ƓċũĲŸƓũċĦĲƖƚШ ċŰĬШ ŸŸũŔƣŔĦШ [ĲШ ĬĲƓŸƚŔƣƚбШ 9ċƖĤŸŰŔŉĲƖŸƨƚрÂĲƖůŔċŰШ ŸƖŸŊĲŰŔĦрŊŸũĬрƣǃƓĲШ ƨр ƚрÉĤрìШ
ůŔŰĲƖċũŔǍċƣŔŸŰƚбШÂĲƖůŔċŰШŊƖċŰŔƣĲрƖĲũċƣĲĬШÂĤрüŰр9ƨШƚťċƖŰƚЯШ ƚрÉŰрìШőǃĬƖŸƣőĲƖůċũШƻĲŔŰƚЯШ~ŸрìрÉŰрÅEEШ
ŊƖĲŔƚĲŰЯШċŰĬШŉĲũĬƚƓċƖШƓĲŊůċƣŔƣĲƚбШƓŸƚƣрéċƖŔƚĦċŰШőǃĬƖŸƣőĲƖůċũШƻĲŔŰƚШŸŉШÂĤрüŰЯШ[р7ċрÂĤр ŊЯШċŰĬШ Ŕр9Ÿр
ƚр7ŔрÉĤбШĤċƨǂŔƣĲƚШŔŰШ9ƖĲƣċĦĲŸƨƚШĦċƖĤŸŰċƣĲШƚƨĦĦĲƚƚŔŸŰƚбШċŰĬШ~ŔŸĦĲŰĲШƻŸũĦċŰŔĦрċƚƚŸĦŔċƣĲĬШĲƓŔƣőĲƖůċũШ
ƨр9ƨрÑĲШċŰĬШ ƨр ŊШĬĲƓŸƚŔƣƚЯШůċŰŊċŰĲƚĲЯШĤĲŰƣŸŰŔƣĲƚЯШťċŸũŔŰŔƣĲЯШċŰĬШǍĲŸũŔƣĲƚЮ 

ÑőĲШƓũċŰШƣŸШƨƓĬċƣĲШƣőĲШůĲƣċũũŸŊĲŰŔĦШĬċƣċĤċƚĲШŸŉШÉċƖĬŔŰŔċШŔƚШċШĦŸũũċĤŸƖċƣŔƻĲШƓƖŸŢĲĦƣШĤĲƣƽĲĲŰШfÉÂÅ Ш
ыfƣċũŔċŰШfŰƚƣŔƣƨƣĲШŉŸƖШEŰƻŔƖŸŰůĲŰƣċũШÂƖŸƣĲĦƣŔŸŰШċŰĬШÅĲƚĲċƖĦőьШċŰĬШƣőĲШÖŰŔƻĲƖƚŔƣǃШŸŉШ9ċŊũŔċƖŔШыÖŰŔ9ċьЯШfƣċũǃЮШ
fƣШċŔůƚШƣŸШůŸĬĲƖŰŔƚĲШƣőĲШũĲŊċĦǃШĬċƣċШŉƖŸůШƣőĲШƓƖĲƻŔŸƨƚШ~ĲƣċũũŸŊĲŰŔĦШ~ċƓƚШċŰĬШƣőĲШŉŸƖůĲƖШÉċƖĬŔŰŔċŰШ
~ŔŰŔŰŊШŊĲŰĦǃШыEŰƣĲШ~ŔŰĲƖċƖŔŸШÉċƖĬŸШрШE~É ьЯШŔŰƣĲŊƖċƣĲШŰĲƽШĬċƣċШƣŸШůĲĲƣШƣőĲШΞΜΞΟШĲĦŸŰŸůŔĦШċŰĬШ
ŊĲŸƓŸũŔƣŔĦċũШĬĲůċŰĬƚЯШċŰĬШƣŸШĲũċĤŸƖċƣĲШĬċƣċрĬƖŔƻĲŰШůĲƣőŸĬŸũŸŊŔĲƚШƣŸШƚƣƨĬǃШċŰĬШĬŔƚĦŸƻĲƖШŸƖĲШĬĲƓŸƚŔƣƚЮШ
ÑőĲШƓƖŸŢĲĦƣШŔƚШőŔĲƖċƖĦőŔĦċũũǃШƚƣƖƨĦƣƨƖĲĬШƽŔƣőŔŰШƣőĲШ]ĲŸƚĦŔĲŰĦĲƚШfŰŉƖċƚƣƖƨĦƣƨƖĲШÅĲƚĲċƖĦőШŔŰŔƣŔċƣŔƻĲЯШƓċƖƣШ



]ĲŸũŸŊŔĦċũШŉƖċůĲƽŸƖťШШрШШxŔƣőŸƚƣƖċƣŔŊƖċƓőŔĦШĲƻŸũƨƣŔŸŰШŸŉШÉċƖĬŔŰŔċ 

рШШΥШШр 
  

ŸŉШƣőĲШ ċƣŔŸŰċũШÅĲĦŸƻĲƖǃШċŰĬШÅĲƚŔũŔĲŰĦĲШÂũċŰШыÂ ÅÅьЯШ~ŔƚƚŔŸŰШΠЯШ9ŸůƓŸŰĲŰƣШΞЯШfŰƻĲƚƣůĲŰƣШΟЮΝЯШƨŰĬĲƖШ
ƣőĲШƣŔƣũĲШљÉċƖĬŔŰŔċѣƚШ~ŔŰĲƖċũШÅĲƚŸƨƖĦĲƚШ?ċƣċĤċƚĲШÖƓĬċƣĲаШ ĲƽШEǂƓũŸƖċƣŔŸŰШ]ƨŔĬĲƚШŉŸƖШfĬĲŰƣŔŉǃŔŰŊШ9ƖŔƣŔĦċũШ
ċŰĬШÉƣƖċƣĲŊŔĦШÅċƽШ~ċƣĲƖŔċũƚШŉŸƖШ?ĲĦċƖĤŸŰŔǍċƣŔŸŰШċŰĬШƣőĲШEĦŸũŸŊŔĦċũШÑƖċŰƚŔƣŔŸŰњЮ 

[ŸƖШƣőĲШůĲŰƣŔŸŰĲĬШƓƨƖƓŸƚĲƚЯШƽĲШƚǃŰƣőĲƚŔƚĲĬШÉċƖĬŔŰŔċќƚШůƨũƣŔŉċĦĲƣĲĬШŊĲŸũŸŊŔĦċũШŔŰŉŸƖůċƣŔŸŰШƣőƖŸƨŊőШƣőĲШ
ĦŸŰƚƣƖƨĦƣŔŸŰШŸŉШċШƖŸĤƨƚƣШƖĲũċƣŔŸŰċũШĬċƣċĤċƚĲШŸŉШƣőĲШůŔŰĲƖċũŔƚċƣŔŸŰШŸŉШÉċƖĬŔŰŔċЮШÑőĲШƖĲũċƣŔŸŰċũШŰċƣƨƖĲШŸŉШ
ƣőĲШŊĲŸĬċƣċĤċƚĲШůċťĲƚШŔƣШċШĬǃŰċůŔĦШƣŸŸũШƣőċƣШŉċĦŔũŔƣċƣĲƚШĦŸůƓũĲǂШƕƨĲƖŔĲƚЯШƚƓċƣŔċũШċŰċũǃƚŔƚЯШċŰĬШ
ŔŰƣĲŊƖċƣŔŸŰШƽŔƣőШĬŔƻĲƖƚĲШĬċƣċƚĲƣƚШƽŔƣőŔŰШċШ]ĲŸŊƖċƓőŔĦШfŰŉŸƖůċƣŔŸŰШÉǃƚƣĲůШы]fÉьШĲŰƻŔƖŸŰůĲŰƣЮШ?ĲƣċŔũĲĬШ
ƚƣƨĬŔĲƚШĲċƚŔũǃШƚƨƚƣċŔŰШƣőĲШŔŰƣĲŊƖċƣŔŸŰШŸŉШĬċƣċШŔŰƣŸШƣőŔƚШŔŰŉƖċƚƣƖƨĦƣƨƖĲЮШ[ŸƖШŔŰƚƣċŰĦĲЯШŔŰШƣőŔƚШƽŸƖťЯШƽĲШ
ƓƖŸƓŸƚĲШ ƣƽŸШ ĦċƚĲШ ƚƣƨĬŔĲƚШ ƽőŔĦőШ ƽĲШ ƨƚĲĬШ ƣŸШ ŔůƓũĲůĲŰƣШ ƣőĲШ ĬċƣċĤċƚĲЮШ ÑőĲǃШ ċƖĲШ ĲũĲĦƣĲĬШ ċƚШ
ƖĲƓƖĲƚĲŰƣċƣŔƻĲƚШ ŸŉШ ƣőĲШ ĦŸůƓũĲǂШ ŔŰƣĲƖƓũċǃШ ŸŉШ ĬŔǭĲƖĲŰƣШ ƣǃƓĲƚШ ŸŉШ ůŔŰĲƖċũŔƚċƣŔŸŰШ ċŰĬЯШŉŸƖШƣőĲŔƖШ
ĦőċƖċĦƣĲƖŔƚƣŔĦƚЯШċШĬŔǭĲƖĲŰƣШċƓƓƖŸċĦőШƣŸШƚƣƨĬǃа 

¶ ÑőĲШÅŸƚċƚШтШ§ƖĤċŔШƚƨũǯĬĲƚШƚťċƖŰШĬĲƓŸƚŔƣƚШċŰĬШũċƣĲƖШǰƨŸƖŔƣĲрĤċƖŔƣĲШőǃĬƖŸƣőĲƖůċũШƻĲŔŰƚШċƖĲШ
ƚƣƖŸŰŊũǃШĦŸŰƣƖŸũũĲĬШĤǃШƣőĲШƚƣƖƨĦƣƨƖċũШĲƻŸũƨƣŔŸŰШŸŉШƣőĲШċƖĲċЯШƽőŔĦőШŸǭĲƖĲĬШċШŊŸŸĬШǯĲũĬШŸŉШ
ċƓƓũŔĦċƣŔŸŰШŸŉШƣőĲШĬċƣċĤċƚĲШŔůƓũĲůĲŰƣċƣŔŸŰШċŰĬШůĲƣċũũŸŊĲŰŔĦШƖĲƓƖĲƚĲŰƣċƣŔŸŰШŸŰШċШůċƓШċƣШċШ
ĬĲƣċŔũĲĬШƚĦċũĲЮ 

¶ ÑőĲШÉƨШxċĦĦőĲĬĬƨШ~ŸрìрxÅEEШŊƖĲŔƚĲŰШƚǃƚƣĲůШŔƚШċШŊƖĲċƣШĲǂċůƓũĲШŸŉШċШůŸƖĲШŊĲŸĦőĲůŔĦċũũǃШ
ĦŸŰƣƖŸũũĲĬШƚǃƚƣĲůЯШƽŔƣőШċШĦŸůƓũĲǂШůŔŰĲƖċũШċƚƚĲůĤũċŊĲШƖĲƕƨŔƖŔŰŊШƓĲƣƖŸũŸŊŔĦċũШċŰċũǃƚĲƚШċŰĬШ
ƽőĲƖĲШŰĲƽШŊĲŸĦőƖŸŰŸũŸŊŔĦċũШċŰċũǃƚĲƚШƽĲƖĲШƓŸƚƚŔĤũĲЮ 

~ŸƖĲŸƻĲƖЯШƣőĲШċƓƓũŔĦċƣŔŸŰШŸŉШƚƨĦőШċŰШŔŰƣĲŊƖċƣĲĬШĬċƣċĤċƚĲШċũũŸƽƚШŉŸƖШƣőĲШƣƖċŰƚŔƣŔŸŰШŉƖŸůШĬĲƚĦƖŔƓƣŔƻĲШ
ůŸĬĲũƚШƣŸШƓƖĲĬŔĦƣŔƻĲШŸŰĲƚЮШÑőĲШŰċƣƨƖċũШĬċƣċШƚĦőĲůċƣŔƚċƣŔŸŰШċũũŸƽƚШƣŸШĲċƚŔũǃШĲǂƣƖċƓŸũċƣĲШŊĲŰĲƣŔĦШůŸĬĲũШ
ŉŸƖШƣőĲШŸƖĲШĬĲƓŸƚŔƣШƣǃƓĲƚЮШ9ƖŸƚƚŔŰŊШƣőĲƚĲШůŸĬĲũƚШƽŔƣőШŸƨƖШťŰŸƽũĲĬŊĲШŸŰШƣőĲШƖĲŊŔŸŰċũШůŔŰĲƖċũŔƚċƣŔŸŰƚШ
ċũũŸƽƚШƨƚШƣŸШĦőŸŸƚĲШƓċƖċůĲƣĲƖƚШċŰĬШƽĲŔŊőƣƚШŸŰШƣőĲŔƖШĬŔƚƣŔŰĦƣŔƻĲШĦőċƖċĦƣĲƖŔƚƣŔĦƚЯШƽőŔĦőШċƖĲШŰĲĦĲƚƚċƖǃШ
ŉŸƖШƣőĲШ~ŔŰĲƖċũШÂƖŸƚƓĲĦƣŔƻŔƣǃШ~ŸĬĲũũŔŰŊШы~Â~ьЮШìĲШċƓƓũŔĲĬШŔƣШƣŸШƚŸůĲШŸŉШƣőĲШůŸƚƣШĦŸůůŸŰШ9Å~рĤĲċƖŔŰŊШ
ŸƖĲШĬĲƓŸƚŔƣƚШŔŰШÉċƖĬŔŰŔċЯШƚťċƖŰШċŰĬШőǃĬƖŸƣőĲƖůċũШƻĲŔŰƚЯШƨƚŔŰŊШůċƣőĲůċƣŔĦċũШċŰĬШƚƣċƣŔƚƣŔĦċũШůĲƣőŸĬƚШƣŸШ
ŔĬĲŰƣŔŉǃШċƖĲċƚШƽŔƣőШőŔŊőШƓŸƣĲŰƣŔċũШŉŸƖШőŸƚƣŔŰŊШůŔŰĲƖċũШĬĲƓŸƚŔƣƚШĤǃШĦŸůĤŔŰŔŰŊШůƨũƣŔƓũĲШƓƖĲĬŔĦƣŔƻĲШůċƓƚШ
ыĲЮŊЮЯШŉċƨũƣШĬĲŰƚŔƣǃЯШũŔƣőŸũŸŊŔĦċũШĦŸŰƣċĦƣƚЯШŊĲŸĦőĲůŔĦċũШċŰŸůċũŔĲƚьЮШÑőĲШÉċƖĬŔŰŔċШůĲƣċũũŸŊĲŰŔĦШĬċƣċĤċƚĲШ
ƽċƚШƣőĲŰШƨƚĲĬШċƚШċШƚƓċƣŔċũШĦŸŰƣƖŸũШŊƨŔĬĲШŉŸƖШƣőĲШ~ŔŰĲƖċũШÂƖŸƚƓĲĦƣŔƻŔƣǃШ~ŸĬĲũШƻċũŔĬċƣŔŸŰЮ 

ΞЮ ]ĲŸũŸŊŔĦċũШŉƖċůĲƽŸƖť 

ÉċƖĬŔŰŔċШŔƚШċШĦŸůƓŸƚŔƣĲШĦƖƨƚƣċũШƚĲŊůĲŰƣШŸŉШƣőĲШéċƖŔƚĦċŰШŸƖŸŊĲŰŔĦШĦőċŔŰЯШƽőŸƚĲШƓƖĲƚĲŰƣрĬċǃШċƖĦőŔƣĲĦƣƨƖĲШ
ƖĲƚƨũƣƚШ ŉƖŸůШ ƣőĲШ ƚƨƓĲƖƓŸƚŔƣŔŸŰШ ŸŉШ ůƨũƣŔƓũĲШ ÂċũċĲŸǍŸŔĦШ ƣŸШ 9ĲŰŸǍŸŔĦШƚƣƖċƣŔŊƖċƓőŔĦШ ċŰĬШ ƻŸũĦċŰŔĦШ
ƚĲƕƨĲŰĦĲƚЯШċũŸŰŊШƽŔƣőШůċŊůċƣŔĦШŔŰƣƖƨƚŔŸŰƚШы[ŔŊƨƖĲШΞЮΝьЮШÑőŔƚШĦŸůƓũĲǂШĲƻŸũƨƣŔŸŰШőċƚШĤĲĲŰШŔŰƚƣƖƨůĲŰƣċũШ
ŔŰШŊĲŰĲƖċƣŔŰŊШċШƖĲůċƖťċĤũĲШĬŔƻĲƖƚŔƣǃШŸŉШŸƖĲШĬĲƓŸƚŔƣШƣǃƓĲƚЯШůċťŔŰŊШÉċƖĬŔŰŔċШŸŰĲШŸŉШƣőĲШůŸƚƣШőŔƚƣŸƖŔĦċũũǃШ
ŔůƓŸƖƣċŰƣШůŔŰŔŰŊШƖĲŊŔŸŰƚШŸŉШƣőĲШ~ĲĬŔƣĲƖƖċŰĲċŰЮШ 

ΞЮΝЮ xŔƣőŸƚƣƖċƣŔŊƖċƓőŔĦШĲƻŸũƨƣŔŸŰШŸŉШÉċƖĬŔŰŔċ 

ÑőĲШƓƖĲрéċƖŔƚĦċŰШĤċƚĲůĲŰƣШŸŉШÉċƖĬŔŰŔċШĦŸŰƚŔƚƣƚШŸŉШċШƣőŔĦťШƚƨĦĦĲƚƚŔŸŰШŸŉШƚĲĬŔůĲŰƣċƖǃШċŰĬШůŔŰŸƖШ
ƻŸũĦċŰŔĦШƖŸĦťƚШĬĲƓŸƚŔƣĲĬШċũŸŰŊШƣőĲШŰŸƖƣőĲƖŰШůċƖŊŔŰШŸŉШ]ŸŰĬƽċŰċШŉƖŸůШƣőĲШEċƖũǃШ9ċůĤƖŔċŰШƣŸШƣőĲШEċƖũǃШ
?ĲƻŸŰŔċŰЮШ ũƣőŸƨŊőШ ĤƖŸċĬũǃШ ĦŸƖƖĲũċƣċĤũĲШ ċĦƖŸƚƚШ ƣőĲШ ŔƚũċŰĬЯШ ƣőĲШ ũŔƣőŸƚƣƖċƣŔŊƖċƓőŔĦШ ƖĲĦŸƖĬШ ƻċƖŔĲƚШ



]ĲŸũŸŊŔĦċũШŉƖċůĲƽŸƖťШШрШШxŔƣőŸƚƣƖċƣŔŊƖċƓőŔĦШĲƻŸũƨƣŔŸŰШŸŉШÉċƖĬŔŰŔċ 

рШШΦШШр 
  

ĦŸŰƚŔĬĲƖċĤũǃШĤĲƣƽĲĲŰШƖĲŊŔŸŰƚЯШƖĲǰĲĦƣŔŰŊШĬŔǭĲƖĲŰĦĲƚШŔŰШƓċũĲŸŊĲŸŊƖċƓőŔĦШƚĲƣƣŔŰŊЯШƚƨĤƚŔĬĲŰĦĲШőŔƚƣŸƖǃЯШ
ċŰĬШƣőĲШĬĲŊƖĲĲШŸŉШƚƨĤƚĲƕƨĲŰƣШƣĲĦƣŸŰŔĦШƖĲƽŸƖťŔŰŊЮ 

fŰШƚŸƨƣőƽĲƚƣĲƖŰШÉċƖĬŔŰŔċШыÉƨũĦŔƚрfŊũĲƚŔĲŰƣĲьЯШƣőĲШÂċũĲŸǍŸŔĦШƚƣƖċƣŔŊƖċƓőŔĦШƚƨĦĦĲƚƚŔŸŰШŔƚШƓċƖƣŔĦƨũċƖũǃШƽĲũũШ
ƓƖĲƚĲƖƻĲĬШċŰĬШĦŸůƓƖŔƚĲƚЯШŉƖŸůШĤċƚĲШƣŸШƣŸƓаШƣőĲШũŸƽĲƖШ9ċůĤƖŔċŰШ ĲĤŔĬċШ[ŸƖůċƣŔŸŰШыÂŔũũŸũċШĲƣШċũЮЯШΝΦΦΡьЯШ
ĦŸŰƚŔƚƣŔŰŊШŸŉШƚŔũŔĦŔĦũċƚƣŔĦШċŰĬШĦċƖĤŸŰċƣĲШĬĲƓŸƚŔƣƚШůċƖťŔŰŊШƣőĲШŸŰƚĲƣШŸŉШƓũċƣŉŸƖůШƚĲĬŔůĲŰƣċƣŔŸŰбШƣőĲШ
ũŸƽĲƖШ9ċůĤƖŔċŰШ]ŸŰŰĲƚċШ[ŸƖůċƣŔŸŰШыÂŔũũŸũċШĲƣШċũЮЯШΞΜΜΞьЯШĦŸůƓŸƚĲĬШŸŉШůċƚƚŔƻĲШƣŸШƚƣƖċƣŔǯĲĬШƓũċƣŉŸƖůШ
ũŔůĲƚƣŸŰĲƚШƖĲƓƖĲƚĲŰƣŔŰŊШƣőĲШƓƖŔůċƖǃШƖĲċĦƣŔƻĲШĦċƖĤŸŰċƣĲШőŸƚƣШŉŸƖШũċƣĲƖШůŔŰĲƖċũŔƚŔŰŊШƓƖŸĦĲƚƚĲƚбШƣőĲШ
ůŔĬĬũĲШ9ċůĤƖŔċŰШ9ċůƓŸШÂŔƚċŰŸШ[ŸƖůċƣŔŸŰШыÂŔũũŸũċШĲƣШċũЮЯШΞΜΜΞьЯШĦőċƖċĦƣĲƖŔƚĲĬШĤǃШũċǃĲƖĲĬЯШůċƖũǃЯШċŰĬШ
ŰŸĬƨũċƖШũŔůĲƚƣŸŰĲƚбШċŰĬШƣőĲШƨƓƓĲƖШ9ċůĤƖŔċŰШтШũŸƽĲƖШ§ƖĬŸƻŔĦŔċŰШ9ċĤŔƣǍċШ[ŸƖůċƣŔŸŰШыÂŔũũŸũċШĲƣШċũЮЯШΞΜΜΞбШ
xŸŔШĲƣШċũЮЯШΞΜΞΟьЯШĦŸůƓŸƚĲĬШŸŉШƓőǃũũċĬŔĦШƚŔũƣƚƣŸŰĲƚШċŰĬШĦũċǃƚЮШÑőĲШƣŸƓШŸŉШƣőŔƚШƚƨĦĦĲƚƚŔŸŰШŔƚШůċƖťĲĬШĤǃШ
ƣőĲШÉċƖĬŔĦШÖŰĦŸŰŉŸƖůŔƣǃШыÉƣŔũũĲЯШΝΦΟΦьЯШċШůċŢŸƖШƣĲĦƣŸŰŔĦШċŰĬШƚƣƖċƣŔŊƖċƓőŔĦШĬŔƚĦŸŰƣŔŰƨŔƣǃШƖĲũċƣĲĬШƣŸШƣőĲШ
§ƖĬŸƻŔĦŔċŰШŊĲŸĬǃŰċůŔĦШƖĲŸƖŊċŰŔƚċƣŔŸŰШŸŉШƣőĲШ]ŸŰĬƽċŰċШůċƖŊŔŰШы9ċƖůŔŊŰċŰŔШĲƣШċũЮЯШΝΦΥΞЯШΝΦΦΠьЯШƽőŔĦőШ
ƚĲƓċƖċƣĲƚШƣőĲШ9ċůĤƖŔċŰрũŸƽĲƖШ§ƖĬŸƻŔĦŔċŰШƚĲƕƨĲŰĦĲƚШŉƖŸůШƣőĲШŸƻĲƖũǃŔŰŊШƚŔũŔĦŔĦũċƚƣŔĦШƚƨĦĦĲƚƚŔŸŰƚЮ 

ĤŸƻĲШƣőĲШƨŰĦŸŰŉŸƖůŔƣǃЯШƣőĲШ~ŔĬĬũĲрƣŸрÖƓƓĲƖШ§ƖĬŸƻŔĦŔċŰШ~ŸŰƣĲШ ƖŊĲŰƣƨЯШ~ŸŰƣĲШ§ƖƖŔЯШÂŸƖƣŔǂĲĬĬƨЯШ
?ŸůƨƚŰŸƻċƚШċŰĬШÅŔŸШÉċŰШ~ċƖĦŸШ[ŸƖůċƣŔŸŰƚШĦŸŰƚŔƚƣШŸŉШƚŔũŔĦŔĦũċƚƣŔĦШĬĲƓŸƚŔƣƚЯШĦŸŰŊũŸůĲƖċƣĲƚЯШċŰĬШ
ƓőǃũũŔƣĲƚЯШŉŸũũŸƽĲĬШĤǃШÉŔũƨƖŔċŰШƣŸШxŸƽĲƖШ?ĲƻŸŰŔċŰШƚőċũĲƚШċŰĬШũŔůĲƚƣŸŰĲƚЮШ]ũċĦŔŸрĲƨƚƣċƣŔĦШĬĲƓŸƚŔƣƚШċŰĬШ
ŸƻĲƖũǃŔŰŊШÉŔũƨƖŔċŰШĤũċĦťШƚőċũĲƚШůċƖťШċШƚőŔŉƣШƣŸШĬĲĲƓĲƖШůċƖŔŰĲШĦŸŰĬŔƣŔŸŰƚШċƣШƣőĲШĲŰĬШŸŉШƣőĲШ§ƖĬŸƻŔĦŔċŰШыxŸŔШ
ĲƣШċũЮЯШΞΜΞΟьЮ 

?ĲƻŸŰŔċŰрƣŸр9ċƖĤŸŰŔŉĲƖŸƨƚШƚĲĬŔůĲŰƣċƣŔŸŰШƽċƚШƚƣƖŸŰŊũǃШŔŰǰƨĲŰĦĲĬШĤǃШƣőĲШƓƖŸŊƖĲƚƚŔƻĲШŸŰƚĲƣШŸŉШƣőĲШ
éċƖŔƚĦċŰШŸƖŸŊĲŰǃЮШÉŔũŔĦŔĦũċƚƣŔĦШĤċƚŔŰƚШĬĲƻĲũŸƓĲĬШƚǃŰĦőƖŸŰŸƨƚũǃШƽŔƣőШĬĲŉŸƖůċƣŔŸŰШċŰĬШůĲƣċůŸƖƓőŔƚůШ
ċŰĬШƽĲƖĲШƨũƣŔůċƣĲũǃШŔŰƻŸũƻĲĬШŔŰШũċƖŊĲрƚĦċũĲШŰċƓƓĲШƚƣċĦťŔŰŊШċŰĬШĦƖƨƚƣċũШƣőŔĦťĲŰŔŰŊШы9ċƖůŔŊŰċŰŔШĲƣШċũЮЯШ
ΝΦΦΠьЮШÑőĲƚĲШƚƨĦĦĲƚƚŔŸŰƚШċƖĲШƻċƖŔċĤũǃШƓƖĲƚĲƖƻĲĬШĬƨĲШƣŸШũċƣĲƖШƣĲĦƣŸŰŔĦШƖĲƽŸƖťŔŰŊЮ 

ШfŰШĦĲŰƣƖċũШċŰĬШƚŸƨƣőĲċƚƣĲƖŰШÉċƖĬŔŰŔċШƣőĲШƓƖĲрÉċƖĬŔĦШƓőċƚĲШŔƚШůċŔŰũǃШƖĲƓƖĲƚĲŰƣĲĬШĤǃШƣőĲШÉċŰШéŔƣŸШ
[ŸƖůċƣŔŸŰШы9ċũƻŔŰŸЯШΝΦΣΟьШċŰĬШƣőĲШÉŸũċŰċƚШ[ŸƖůċƣŔŸŰШы~ŔŰǍŸŰŔЯШΝΦΤΡьЯШċШƓƖŔůċƖŔũǃШƣĲƖƖŔŊĲŰŸƨƚШƓũċƣŉŸƖůШ
ůċƖŔŰĲШƚŔũŔĦŔĦũċƚƣŔĦШƚĲƕƨĲŰĦĲШыxŸŔШĲƣШċũЮЯШΞΜΞΟьШůċĬĲШŸŉШƽĲũũрƚƣƖċƣŔǯĲĬШƚċŰĬƚƣŸŰĲƚШċŰĬШƚŔũƣƚƣŸŰĲƚШƽŔƣőШ
ĦċƖĤŸŰċƣĲШũċǃĲƖƚЮ 

ÑőĲШ9ċůĤƖŔċŰрxŸƽĲƖШ§ƖĬŸƻŔĦŔċŰШƚƨĦĦĲƚƚŔŸŰШŔƚШĦƨƣШĤǃШƣőĲШÉċƖƖċĤĲƚĲШƨŰĦŸŰŉŸƖůŔƣǃШы9ċũƻŔŰŸЯШΝΦΡΦьЯШŸƻĲƖШ
ƽőŔĦőШũŔĲШƣőĲШ~ŔĬĬũĲрÖƓƓĲƖШ§ƖĬŸƻŔĦŔċŰШƻŸũĦċŰŸрƚĲĬŔůĲŰƣċƖǃШƚƨĦĦĲƚƚŔŸŰШĦŸŰƚŔƚƣŔŰŊШŸŉШĦŸŰŊũŸůĲƖċƣĲƚШ
ŸŉШƣőĲШљ~ĲƣċĦŸŰŊũŸůĲƖċƣŔњШĬŔШ~ƨƖċƻĲƖċШ[ŸƖůċƣŔŸŰШШċƣШƣőĲШĤċƚĲШċŰĬШƻŸũĦċŰŔĦШƖŸĦťƚШƽŔƣőШĦċũĦрċũťċũŔŰĲШ
ċǭŔŰŔƣǃШыĲЮŊЮЯШÉċŰƣċШéŔƣƣŸƖŔċЯШљÂŸƖǯƖŸŔĬŔњШ ƨĦƣЮЯШљÂŸƖǯĬŔШŊƖŔŊŔњШ[ŸƖůċƣŔŸŰƚьШы9ċƖůŔŊŰċŰŔШĲƣШċũЮЯШΝΦΦΠьЮЯШÑőĲШ
ŸĦĦƨƖƖĲŰĦĲШŸŉШƻŸũĦċŰŔĦШƖŸĦťƚШůċƖťƚШƣőĲШůċŔŰШũŔƣőŸƚƣƖċƣŔŊƖċƓőŔĦШĬŔǭĲƖĲŰĦĲШƽŔƣőШƣőĲШƚŸƨƣőƽĲƚƣĲƖŰШ
ƚĲƕƨĲŰĦĲЮШ ÑőĲШ ƻŸũĦċŰŔĦШ ũŔƣőŸũŸŊŔĲƚШ ċƖĲШ ŸƻĲƖũċŔĬШ ĤǃШ ÖƓƓĲƖШ §ƖĬŸƻŔĦŔċŰШ ƣƖċŰƚŊƖĲƚƚŔƻĲШ ƚŔũŔĦŔĦũċƚƣŔĦШ
ƚƨĦĦĲƚƚŔŸŰШĦőċƖċĦƣĲƖŔǍĲĬШĤǃШĦŸŰŊũŸůĲƖċƣĲƚЯШċƖťŸƚĲƚЯШŊƖĲǃƽċĦťĲƚШċŰĬШƚŔũƣƚƣŸŰĲƚШыÂƨŰƣċШÉĲƖƓĲĬĬŜЯШ
љ~ĲƣċƖĦŸƚĲњШĬŔШ]ĲŰŰċШ~ĲƚċЯШљ ƖŊŔũũŸƚĦŔƚƣŔњШĬŔШÅŔŸШ9ċŰŸŰŔШŉŸƖůċƣŔŸŰƚьЯШĦċũĦċƖĲŰŔƣĲƚШċŰĬШƚŔũŔĦŔǯĲĬШ
ũŔůĲƚƣŸŰĲƚШ ыљÄƨċƖǍŔƣŔШ ĬĲũШ ÉċƖƖċĤƨƚњЯШ ÑƨƻŔŸŔƚШ ŉŸƖůċƣŔŸŰьЯШ ċŰĬШ ŔŰƣĲƖũċǃĲƖĲĬШ ċũťċũŔŰĲШ ůĲƣċĤċƚċũƣШ
ы9ċƖůŔŊŰċŰŔШĲƣШċũЮЯШΞΜΜΝьЮШШÑőĲШƓŸƚƣрÉċƖƖċĤĲƚĲШƚƨĦĦĲƚƚŔŸŰШĦŸŰƣŔŰƨĲƚШƽŔƣőШÉŔũƨƖŔċŰрxŸƽĲƖШ?ĲƻŸŰŔċŰШ
ůċƖŔŰĲШĦċƖĤŸŰċĦĲŸƨƚШĤũċĦťШƚőċũĲƚШċŰĬШũŔůĲƚƣŸŰĲƚШыљÉĦŔƚƣŔШċШŊƖċƓƣŸũŔƣŔњЯШ ċƨĬЯШΝΦΤΦбШ9ŸƖƖċĬŔŰŔШĲƣШċũЮЯШ
ΞΜΜΝьЯШ~ŔĬĬũĲШ?ĲƻŸŰŔċŰрxŸƽĲƖШ9ċƖĤŸŰŔŉĲƖŸƨƚШũŔůĲƚƣŸŰĲƚШыљ9ċũĦċƖŔШĬŔШéŔũũċƚċũƣŸњШ[ŸƖůċƣŔŸŰьШċŰĬШĤǃШ
ƚĦċƣƣĲƖĲĬШxŸƽĲƖШ9ċƖĤŸŰŔŉĲƖŸƨƚШƚǃŰрƣĲĦƣŸŰŔĦШƚŔũŔĦŔĦũċƚƣŔĦШĬĲƓŸƚŔƣƚШыÂċũċШ~ċŰŰċШ[ŸƖůċƣŔŸŰШрШ7ċƖĦċШĲƣШċũЮЯШ
ΞΜΜΟьЮШ[ŔŰċũũǃЯШƣőĲШéċƖŔƚĦċŰШůĲƣċůŸƖƓőŔĦШĤċƚĲůĲŰƣШƽċƚШŔŰƣƖƨĬĲĬШĬƨƖŔŰŊШƣőĲШũċƣĲШ9ċƖĤŸŰŔŉĲƖŸƨƚр
ÂĲƖůŔċŰШĤǃШƣőĲШƓũƨƣŸŰŔĦШĦŸůƓũĲǂШыƣőĲШƚŸрĦċũũĲĬШÉċƖĬŔŰŔċр9ŸƖƚŔĦċШĤċƣőŸũŔƣőьШċŰĬШƖĲũċƣĲĬШĬŔťĲШĦŸůƓũĲǂЮ 



]ĲŸũŸŊŔĦċũШŉƖċůĲƽŸƖťШШрШШÑőĲШũċƣĲрéċƖŔƚĦċŰШŔŰƣƖƨƚŔƻĲШƚƨŔƣĲƚ 

рШШΝΜШШр 
  

ÑőĲШůŸƚƣШŰŸƣċĤũǃШƚĲĬŔůĲŰƣċƖǃШĬĲƓŸƚŔƣƚШĬƨƖŔŰŊШƣőĲШ~ĲƚŸǍŸŔĦШċƖĲШƣőĲШũŔůĲƚƣŸŰĲШƓũċƣŉŸƖůШŉŸƖůċƣŔŸŰƚШ
ŸƨƣĦƖŸƓƓŔŰŊШŔŰШĲċƚƣĲƖŰШы~ŸŰƣĲШ ũĤŸЯШÉŔŰŔƚĦŸũċбШ§ŊũŔċƚƣƖċьШċŰĬШŰŸƖƣőƽĲƚƣĲƖŰШÉċƖĬŔŰŔċШы ƨƖƖċШрШŰŊũŸŰċьЮ 

ÑőĲШ9ĲŰŸǍŸŔĦШEƖċШŔƚШĦőċƖċĦƣĲƖŔƚĲĬШĤǃШƣƽŸШůċŔŰШůċŊůċƣŔĦШĲƻĲŰƣƚаШƣőĲШĦċũĦрċũťċũŔŰĲШ§ũŔŊŸр~ŔŸĦĲŰĲШƚƨŔƣĲШ
ŸƨƣĦƖŸƓƓŔŰŊШċƚШĬċĦŔƣĲШċŰĬШƖőǃŸĬċĦŔƣĲƚШŔŰШƽĲƚƣĲƖŰШÉċƖĬŔŰŔċШыxƨƚƣƖŔŰŸШĲƣШċũЮЯШΞΜΜΤьбШƣőĲШÂũŔŸрÂũĲŔƚƣŸĦĲŰĲШ
ċŰŸƖŸŊĲŰŔĦШ ĦǃĦũĲШ ƽŔƣőШ §f7Ш ċǭŔŰŔƣǃЯШ ƖĲƓƖĲƚĲŰƣĲĬШ ĤǃШ ĤċƚċũƣƚЯШ ƣƖċĦőǃƣĲƚШ ċŰĬШ őċƽċŔŔƣĲƚШыÂĲƣƣĲƖƨƣŔШ
xŔĲĤĲƖťŰĲĦőƣШĲƣШċũЮЯШΞΜΜΟбШÂĲĦĦĲƖŔũũŸЯШΞΜΝΤьЮШ 

ÑőĲШĦŸůƓũĲǂЯШůƨũƣŔрƓőċƚĲШůċŊůċƣŔĦШőŔƚƣŸƖǃШŸŉШƣőĲШÂċũċĲŸǍŸŔĦШċŰĬШ9ĲŰŸǍŸŔĦЯШĦũŸƚĲũǃШũŔŰťĲĬШƖĲƚƓĲĦƣŔƻĲũǃШ
ƣŸШƣőĲШũċƣĲШċŰĬШƓŸƚƣШéċƖŔƚĦċŰШƓőċƚĲƚШċŰĬШƣőĲШŊĲŸĬǃŰċůŔĦШĲƻŸũƨƣŔŸŰШŸŉШƣőĲШƽĲƚƣĲƖŰШ~ĲĬŔƣĲƖƖċŰĲċŰЯШċƖĲШ
ĬĲƚĦƖŔĤĲĬШŔŰШĬĲƣċŔũШŔŰШƣőĲШŰĲǂƣШƓċƖċŊƖċƓőƚЮ 

ΞЮΞЮ ÑőĲШũċƣĲрéċƖŔƚĦċŰШŔŰƣƖƨƚŔƻĲШƚƨŔƣĲƚ 

ÉċƖĬŔŰŔċШƖĲĦŸƖĬƚШċШĦŸůƓũĲǂЯШůƨũƣŔрƓőċƚĲШůċŊůċƣŔĦШőŔƚƣŸƖǃШƚƓċŰŰŔŰŊШŉƖŸůШƣőĲШÂċũċĲŸǍŸŔĦШƣŸШƣőĲШ
ÄƨċƣĲƖŰċƖǃЯШĦũŸƚĲũǃШũŔŰťĲĬШƣŸШƣőĲШŊĲŸĬǃŰċůŔĦШĲƻŸũƨƣŔŸŰШŸŉШƣőĲШƽĲƚƣĲƖŰШ~ĲĬŔƣĲƖƖċŰĲċŰЮ 

ÑőĲШůŸƚƣШƻŸũƨůĲƣƖŔĦċũũǃШƚŔŊŰŔǯĦċŰƣШŔŰƣƖƨƚŔƻĲШĲƻĲŰƣШĦŸƖƖĲƚƓŸŰĬƚШƣŸШƣőĲШũċƣĲрШƣŸШƓŸƚƣрéċƖŔƚĦċŰШůċŊůċƣŔĦШ
ƓƨũƚĲШ ыĦċЮШ ΟΠΜтΞΥΜШ ~ċьЯШ ƽőŔĦőШ ƓƖŸĬƨĦĲĬШ ƣőĲШ ÉċƖĬŔŰŔċт9ŸƖƚŔĦċШ 7ċƣőŸũŔƣőЮШ ÂũƨƣŸŰŔĦШ ĤŸĬŔĲƚШ ċƖĲШ
ƓċƖƣŔĦƨũċƖũǃШƽĲũũШĲǂƓŸƚĲĬШŔŰШŰŸƖƣőĲƖŰШċŰĬШĦĲŰƣƖċũШÉċƖĬŔŰŔċЯШŔŰĦũƨĬŔŰŊШƣőĲШ]ċũũƨƖċЯШxŸŊƨĬŸƖŸЯШċŰĬШ
7ċƖĤċŊŔċШƖĲŊŔŸŰƚЯШƽőĲƖĲШƣőĲǃШŸĦĦƨƓǃШƣőĲШċǂŔċũШǍŸŰĲШŸŉШƣőĲШéċƖŔƚĦċŰШĤĲũƣЯШċŰĬШŔŰШƣőĲШÉċƖƖċĤƨƚШƖĲŊŔŸŰЯШŔŰШ
ƚŸƨƣőĲċƚƣĲƖŰШÉċƖĬŔŰŔċЮШ ÉůċũũĲƖШ ƻŸũƨůĲƚШ ĤƨƣШŰŸƣċĤũĲШ ŔŰƣƖƨƚŔŸŰƚШ ċƖĲШƚƓƖĲċĬШċĦƖŸƚƚШ ƚŸƨƣőƽĲƚƣĲƖŰШ
ÉċƖĬŔŰŔċЯШÉƨũĦŔƚШċŰĬШfŊũĲƚŔĲŰƣĲШƖĲŊŔŸŰƚЮ 

ÑőĲШƚĲƕƨĲŰĦĲШŔƚШĦőċƖċĦƣĲƖŔǍĲĬШĤǃШċШĦċũĦрċũťċũŔŰĲШċǭŔŰŔƣǃЯШƓƖĲĬŸůŔŰċŰƣũǃШƓĲƖċũƨůŔŰŸƨƚШƣŸШůĲƣċũƨůŔŰŸƨƚШ
ŊƖċŰŔƣŸŔĬƚЯШƖċŰŊŔŰŊШŔŰШĦŸůƓŸƚŔƣŔŸŰШŉƖŸůШŊċĤĤƖŸрĬŔŸƖŔƣĲШƣŸШůŸŰǍŸŊƖċŰŔƣĲШċŰĬШũĲƨĦŸŊƖċŰŔƣĲЯШċŰĬШƖĲǰĲĦƣƚШċШ
ƓƖŸũŸŰŊĲĬШůċŊůċƣŔĦШĲƻŸũƨƣŔŸŰШŉƖŸůШĲċƖũǃЯШƚǃŰрƣĲĦƣŸŰŔĦШƓĲƖċũƨůŔŰŸƨƚШůŸŰǍŸŊƖċŰŔƣĲƚШċŰĬШŊƖċŰŸĬŔŸƖŔƣĲƚШ
ƣŸШũċƣĲЯШƓŸƚƣрƣĲĦƣŸŰŔĦШƚƨĤċũũƨůŔŰŸƨƚЯШ[рĤĲċƖŔŰŊЯШŉĲƖƖŸċŰШĦŸůƓŸƚŔƣŔŸŰƚШы9ċƖůŔŊŰċŰŔШĲƣШċũЮЯШΞΜΜΝбШ9ŸŰƣĲШ
ĲƣШċũЮЯШΞΜΝΤьЮ 

ÑőĲШċŊĲƚШŸŉШƣőĲƚĲШŊƖċŰŔƣŸŔĬƚШĦũƨƚƣĲƖШĤĲƣƽĲĲŰШΟΜΡрΟΜΜШ~ċШċŰĬШΞΦΜрΞΥΡШ~ċЯШŰċůĲũǃШƣőĲШ§ũĬШ~ċŊůċƣŔĦШ
ÂĲċťШы§~ÂьШċŰĬШƣőĲШòŸƨŰŊШ~ċŊůċƣŔĦШÂĲċťШыò~ÂьШы ċŔƣǍċШĲƣШċũЮЯШΞΜΝΤьЮ 

ÑőĲШ§~ÂШŔƚШƖĲƓƖĲƚĲŰƣĲĬШĤǃШŊƖċŰŸĬŔŸƖŔƣĲƚЯШůŸŰǍŸŊƖċŰŔƣĲƚШċŰĬШƣŸŰċũŔƣĲƚШŔŰШƣőĲШ ƖĤƨƚШċŰĬШÉċƖƖċĤƨƚШ
ƚŸƨƣőĲƖŰШƖĲŊŔŸŰƚЮШ ШƚŔŊŰŔǯĦċŰƣШůċŰƣũĲШĦŸŰƣƖŔĤƨƣŔŸŰШŔƚШĲƻŔĬĲŰĦĲĬШĤǃШƣőĲШŊċĤĤƖŸŔĬШƣĲƖůƚШŸŉШƣőĲШũŔƣőŸũŸŊŔĲƚШ
ċŰĬШĤǃШƣőĲШůċŊŰĲƚŔċŰШƣŸШŉĲƖƖŸċŰрċũťċũŔŰĲШĦŸůƓŸƚŔƣŔŸŰЮШÑőĲƚĲШƽĲƖĲШĲůƓũċĦĲĬШċƚШũċƖŊĲЯШƚőċũũŸƽрĬŔƓƓŔŰŊШ
ƚőĲĲƣƚЯШƽŔƣőШůċŊůċƣŔĦШŉŸũŔċƣŔŸŰƚШċŰĬШũŔŰĲċƣŔŸŰƚШŔŰĬŔĦċƣŔŰŊШċШ ΝΞΜтΝΠΜШƚƣƖĲƣĦőŔŰŊШĬŔƖĲĦƣŔŸŰШы]ċƣƣċĦĦĲĦċШ
ĲƣШċũЮЯШΞΜΜΠьЮШ 

ÑőĲШǃŸƨŰŊĲƖШũĲƨĦŸĦƖċƣŔĦШŔŰƣƖƨƚŔŸŰƚШыΞΦΡтΞΥΡШ~ċьШƽĲƖĲШĲůƓũċĦĲĬШƽŔƣőŔŰШƣĲŰƚŔŸŰċũШŉƖċĦƣƨƖĲƚШы]ċƣƣċĦĦĲĦċШ
ĲƣШċũЮЯШΞΜΜΠбШ9ƨĦĦƨƖƨШĲƣШċũЮЯШΞΜΝΣьЯШċŰĬШƣőĲШũċƣĲƖШĲůƓũċĦĲůĲŰƣШŸŉШÂĲƖůŔċŰШĬǃťĲШƚƽċƖůƚШĦŸŰǯƖůƚШċШ
ƚƨƚƣċŔŰĲĬШƓĲƖŔŸĬШŸŉШĦƖƨƚƣċũШĲǂƣĲŰƚŔŸŰЮШÑőĲǃШƽĲƖĲШŉŸƖůĲĬШĤǃШ[рĤĲċƖŔŰŊЯШƖĲĬƨĦĲĬШŔũůĲŰŔƣĲрƚĲƖŔĲƚЯШċŰĬШ
ƽċƣĲƖрƨŰĬĲƖƚċƣƨƖċƣĲĬШ ůċŊůċƚЯШ ŊĲŰĲƖċƣŔŰŊШ ŉĲƖƖŸċŰШ ŊƖċŰŔƣĲƚШ ƽŔƣőШ ċШ ŊƖċŰŸƓőŔũĲрƣǃƓĲШ ůĲƣċũũŸŊĲŰŔĦШ
ƚŔŊŰċƣƨƖĲШƽŔƣőШÉŰрìр~ŸШċŰĬШÖрÑőр ĤрÑċШċƚƚŸĦŔċƣĲĬШƚťċƖŰЯШŊƖĲŔƚĲŰШċŰĬШőǃĬƖŸƣőĲƖůċũШƻĲŔŰƚЮШÑőĲƚĲШ
ŔŰĦũƨĬĲƚШůŸŰǍŸŊƖċŰŔƣĲƚЯШŊƖċŰŸĬŔŸƖŔƣĲƚШċŰĬШũĲƨĦŸŊƖċŰŔƣĲƚШŸŉШÄƨŔƖƖċЯШ~ŸŰƣĲШxŔŰċƚЯШ~ŸŰƣĲШ]ĲŰŔƚШċŰĬШ
ÉƨũĦŔƚШŊƖċŰŔƣĲƚШŔŰШƚŸƨƣőĲƖŰШÉċƖĬŔŰŔċШы9ŸŰƣĲШĲƣШċũЮЯШΞΜΝΤьЮШ 
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Figure 2.1: Geological sketch map of the Variscan basement of Sardinia. Modified by (Cocco and Funedda, 2019) 
after Oggiano et al. 2010. 

ΞЮΟЮ ÑőĲШ9ĲŰŸǍŸŔĦШůċŊůċƣŔƚů 

?ƨƖŔŰŊШƣőĲШ§ũŔŊŸр~ŔŸĦĲŰĲШыĦċЮШΟΞтΝΡШ~ċьЯШÉċƖĬŔŰŔċШŸĦĦƨƓŔĲĬШċŰШċĦƣŔƻĲШƓŸƚŔƣŔŸŰШċũŸŰŊШƣőĲШƚŸƨƣőĲƖŰШ
EƨƖŸƓĲċŰШĦŸŰƣŔŰĲŰƣċũШůċƖŊŔŰШċĤŸƻĲШƣőĲШƚƨĤĬƨĦƣŔŰŊШ ƓƨũŔċŰт ĬƖŔċƣŔĦШƓũċƣĲЯШŊĲŰĲƖċƣŔŰŊШĦċũĦрċũťċũŔŰĲШƣŸШ
őŔŊőрuШĦċũĦрċũťċũŔŰĲШċŰĬШũŸĦċũũǃШƚőŸƚőŸŰŔƣŔĦШůċŊůċƣŔƚůШыxƨƚƣƖŔŰŸШĲƣШċũЮЯШΞΜΜΤьЮШÑőŔƚШůċŊůċƣŔĦШĲƓŔƚŸĬĲШ
ĦŸŰƚŔƚƣƚШŸŉШċƖĦШƻŸũĦċŰŔƚůШċŰĬШċƚƚŸĦŔċƣĲĬШƚőċũũŸƽрũĲƻĲũШŔŰƣƖƨƚŔŸŰƚЯШĦŸůƓƖŔƚŔŰŊШƓƖĲĬŸůŔŰċŰƣũǃШċŰĬĲƚŔƣŔĦШ
ƣŸШĬċĦŔƣŔĦШƓŸƖƓőǃƖŔĲƚШċŰĬШůŔĦƖŸŊƖċŰŸĬŔŸƖŔƣĲƚЮШ9ĲŰŸǍŸŔĦШŔŰƣƖƨƚŔŸŰƚШċŰĬШƻŸũĦċŰŔĦШĦĲŰƣƖĲƚШċƖĲШƓċƖƣŔĦƨũċƖũǃШ
ƽŔĬĲƚƓƖĲċĬШŔŰШƽĲƚƣĲƖŰШÉċƖĬŔŰŔċШыÉƨũĦŔƚЯШ9ċůƓŔĬċŰŸШůċƖŊŔŰƚьШċŰĬШŔŰШxŸŊƨĬŸƖŸЯШÂũċŰċƖŊŔċШċŰĬШ ŰŊũŸŰċШ
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ƖĲŊŔŸŰƚШы[ŔŊƨƖĲШΞЮΞьЮШìŔƣőŔŰрƓũċƣĲШĤċƚċũƣŔĦШƻŸũĦċŰŔƚůШŸĦĦƨƖƖĲĬШŔŰШÂũŔŸрÄƨċƣĲƖŰċƖǃШƣŔůĲƚШŔŰШĦĲŰƣƖċũр
ƽĲƚƣĲƖŰШÉċƖĬŔŰŔċШы~ŸŰƣŔŉĲƖƖƨЯШ~ĲŔũŸŊƨЯШċŰĬШŰŸƖƣőĲƖŰШ9ċůƓŔĬċŰŸШċƖĲċƚьЮ 

 

 

ΞЮΠЮ ÉƣƖƨĦƣƨƖċũШċŰĬШŊĲŸĬǃŰċůŔĦШĲƻŸũƨƣŔŸŰ 

ÑőĲШƚƣƖƨĦƣƨƖċũШŉƖċůĲƽŸƖťШŸŉШÉċƖĬŔŰŔċШŔƚШƣőĲШƖĲƚƨũƣШŸŉШċШƓŸũǃƓőċƚĲШƣĲĦƣŸŰŔĦШőŔƚƣŸƖǃШŔŰШƽőŔĦőШ§ƖĬŸƻŔĦŔċŰЯШ
éċƖŔƚĦċŰЯШċŰĬШ9ĲŰŸǍŸŔĦШĬĲŉŸƖůċƣŔŸŰШĲƻĲŰƣƚШőċƻĲШƚƨĦĦĲƚƚŔƻĲũǃШŸƻĲƖƓƖŔŰƣĲĬШċŰĬШĲǂƓũŸŔƣĲĬШƓƖĲрĲǂŔƚƣŔŰŊШ
ĦƖƨƚƣċũШċŰŔƚŸƣƖŸƓŔĲƚЮШ§ƖĬŸƻŔĦŔċŰШĬĲŉŸƖůċƣŔŸŰШыÉċƖĬŔĦШƓőċƚĲьШƓƖŸĬƨĦĲĬШƚŔŊŰŔǯĦċŰƣШŉŸũĬŔŰŊШċŰĬШƨƓũŔŉƣШŸŉШ
ƣőĲШ9ċůĤƖŔċŰтxŸƽĲƖШ§ƖĬŸƻŔĦŔċŰШƚƣƖċƣċЯШŊĲŰĲƖċƣŔŰŊШċŰŊƨũċƖШƨŰĦŸŰŉŸƖůŔƣŔĲƚШċŰĬШĲƚƣċĤũŔƚőŔŰŊШũŸŰŊрũŔƻĲĬШ
ƚƣƖƨĦƣƨƖċũШŉċĤƖŔĦƚШƣőċƣШƽŸƨũĬШũċƣĲƖШŔŰǰƨĲŰĦĲШǰƨŔĬШƓċƣőƽċǃƚШċŰĬШŸƖĲШũŸĦċũŔƚċƣŔŸŰШы9ċũƻŔŰŸЯШΝΦΡΦбШ9ŸĦĦŸШ
ċŰĬШ[ƨŰĲĬĬċЯШΞΜΝΦьЮ 

ÑőĲШéċƖŔƚĦċŰШ§ƖŸŊĲŰǃШыxċƣĲШ?ĲƻŸŰŔċŰт9ċƖĤŸŰŔŉĲƖŸƨƚЯШĦċЮШΟΣΜтΟΞΜШ~ċьШŔƚШĤǃШŉċƖШƣőĲШĬŸůŔŰċŰƣШƣĲĦƣŸŰŔĦШ
ĲƻĲŰƣШƖĲĦŸƖĬĲĬШċĦƖŸƚƚШƣőĲШŔƚũċŰĬЮШ9ŸŰƣŔŰĲŰƣċũШĦŸũũŔƚŔŸŰШĤĲƣƽĲĲŰШ]ŸŰĬƽċŰċШċŰĬШxċƨƖƨƚƚŔċШƖĲƚƨũƣĲĬШŔŰШ

Figure 2.2: Cenozoic volcanics of Sardinia. Blue - calc-alkaline suites; yellow and red 
ï alkaline suites (Lustrino et al., 2013). 
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ƣőĲШĬĲƻĲũŸƓůĲŰƣШŸŉШċШŉŸũĬрċŰĬрƣőƖƨƚƣШĤĲũƣШĦőċƖċĦƣĲƖŔƚĲĬШĤǃШŰċƓƓĲШƚƣċĦťŔŰŊЯШƣŔŊőƣШƣŸШŔƚŸĦũŔŰċũШƖĲĦƨůĤĲŰƣШ
ŉŸũĬƚЯШċŰĬШċШƓĲƖƻċƚŔƻĲШƣĲĦƣŸŰŔĦШŉċĤƖŔĦЮШÑőĲШŸƖŸŊĲŰŔĦШƣƖċŰƚƓŸƖƣШĬŔƖĲĦƣŔŸŰШƽċƚШŔŰŔƣŔċũũǃШƣŸƓрƣŸрƣőĲрÉÉìЯШ
ũċƣĲƖШƖŸƣċƣŔŰŊШĦũŸĦťƽŔƚĲШƣŸШċШƣŸƓрƣŸрƣőĲрìШĬŔƖĲĦƣŔŸŰШы[ƨŰĲĬĬċЯШΞΜΜΦьЮШ ƚƚŸĦŔċƣĲĬШĦƖƨƚƣċũШƣőŔĦťĲŰŔŰŊШ
ĬƖŸƻĲШőŔŊőрƣĲůƓĲƖċƣƨƖĲЯШőŔŊőрƓƖĲƚƚƨƖĲШыcÑрcÂьШůĲƣċůŸƖƓőŔƚůШƽőŸƚĲШŊƖċĬĲШƻċƖŔĲƚШƚǃƚƣĲůċƣŔĦċũũǃШ
ċĦƖŸƚƚШƣőĲШŔƚũċŰĬаШĲĦũŸŊŔƣŔĦШċŰĬШŊƖċŰƨũŔƣŔĦШŉċĦŔĲƚЯШƽŔƣőШũŸĦċũШċŰċƣĲǂŔƚШċŰĬШůŔŊůċƣŔƣĲШŉŸƖůċƣŔŸŰЯШċƖĲШ
ĬŸĦƨůĲŰƣĲĬШŔŰШŰŸƖƣőĲċƚƣĲƖŰШÉċƖĬŔŰŔċШы]ċũũƨƖċШƖĲŊŔŸŰьЯШƽőŔũĲШċůƓőŔĤŸũŔƣĲШŉċĦŔĲƚШĦŸŰĬŔƣŔŸŰƚШĦőċƖċĦƣĲƖŔƚĲШ
ƣőĲШĦĲŰƣƖċũШƚĲĦƣŸƖЯШċŰĬШŊƖĲĲŰƚĦőŔƚƣШƣŸШƻĲƖǃШũŸƽрŊƖċĬĲШŉċĦŔĲƚШƓƖĲƻċŔũШŔŰШƣőĲШĦĲŰƣƖċũрƚŸƨƣőĲƖŰШƖĲŊŔŸŰƚЯШ
ŔŰĦũƨĬŔŰŊШƣőĲШÉƨũĦŔƚрfŊũĲƚŔĲŰƣĲШċŰĬШ7ċƖĤċŊŔċШċƖĲċƚШы9ċƖůŔŊŰċŰŔШĲƣШċũЮЯШΝΦΥΞбШ[ƖċŰĦĲƚĦőĲũũŔШĲƣШċũЮЯШΞΜΜΡьЮ 

fŰШƣőĲШÉƨũĦŔƚрfŊũĲƚŔĲŰƣĲШƖĲŊŔŸŰЯШƣőĲШůŸƚƣШƚŔŊŰŔǯĦċŰƣШƚƣƖƨĦƣƨƖĲШŔƚШƣőĲШ ƖĤƨƖĲƚĲШÑőƖƨƚƣШы ÑьЯШċũŸŰŊШƽőŔĦőШ
ƣőĲШéċƖŔƚĦċŰШ ċƓƓĲШüŸŰĲШы ƖĤƨƖĲƚĲШÖŰŔƣьШƽċƚШĲůƓũċĦĲĬШŸƻĲƖШƣőĲШéċƖŔƚĦċŰШEǂƣĲƖŰċũШüŸŰĲШы9ŸŰƣŔШĲƣШċũЮЯШ
ΞΜΜΝбШ[ƨŰĲĬĬċЯШΞΜΜΦьЮШÑőŔƚШƣőƖƨƚƣŔŰŊШĲƻĲŰƣШŔůƓŸƚĲĬШőŔŊőШƚƣƖċŔŰШŔŰШƣőĲШŉŸŸƣƽċũũЯШŊĲŰĲƖċƣŔŰŊШƽŔĬĲƚƓƖĲċĬШ
ĬƨĦƣŔũĲрƣŸрĤƖŔƣƣũĲШƚőĲċƖШǍŸŰĲƚШыĲЮŊЮЯШƣőĲШÅŸƚċƚШÉőĲċƖШüŸŰĲШŸŉШÉƨũĦŔƚШрШÅÉüьЯШŉŸũĬрƣőƖƨƚƣШĦŸůƓũĲǂĲƚЯШċŰĬШ
ƣőĲШƣĲĦƣŸŰŔĦШĬŔƚůĲůĤĲƖůĲŰƣШŸŉШĦŸůƓĲƣĲŰƣШũŔƣőŸũŸŊŔĲƚШƚƨĦőШċƚШ9ċůĤƖŔċŰШũŔůĲƚƣŸŰĲƚШы[ƨŰĲĬĬċЯШΞΜΜΦбШ
ƣƣċƖĬŔШĲƣШċũЮЯШΞΜΞΜьЮШfŰШƣőĲШ ƖĤƨƖĲƚĲШċŰĬШfŊũĲƚŔĲŰƣĲШƚĲĦƣŸƖƚЯШƣőĲƚĲШƚőĲċƖШǍŸŰĲƚШċƖĲШĦŸŰĦĲŰƣƖċƣĲĬШŔŰШƣőĲШ

ŉŸŸƣƽċũũƚШŸŉШůċŢŸƖШƣőƖƨƚƣƚШċŰĬШċƖĲШċƚƚŸĦŔċƣĲĬШƽŔƣőШƣőĲШŉŸƖůċƣŔŸŰШŸŉШůǃũŸŰŔƣĲƚШċŰĬШĦċƣċĦũċƚŔƣĲƚЮШfŰШ
ŰŸƖƣőĲċƚƣĲƖŰШ ÉċƖĬŔŰŔċЯШ ƣőĲШĬĲĲƓĲƖШ ƚƣƖƨĦƣƨƖċũШ ũĲƻĲũƚШ ĲǂƓŸƚĲĬШ ŔŰШ ƣőĲШ ]ċũũƨƖċШ ċŰĬШ §ŊũŔċƚƣƖċШ ċƖĲċƚШ
ĬŸĦƨůĲŰƣШƣőĲШċǂŔċũШǍŸŰĲШŸŉШƣőĲШéċƖŔƚĦċŰШĤĲũƣЯШƽŔƣőШƓĲƖƻċƚŔƻĲШůŔŊůċƣŔƚċƣŔŸŰШċŰĬШũċƖŊĲрƚĦċũĲШĬƨĦƣŔũĲШ
ƚőĲċƖШǍŸŰĲƚШŔŰĬŔĦċƣŔƻĲШŸŉШůŔĬрƣŸрũŸƽĲƖШĦƖƨƚƣċũШĬĲŉŸƖůċƣŔŸŰШы§ŊŊŔċŰŸШĲƣШċũЮЯШΞΜΜΤбШ9ċƚŔŰŔШĲƣШċũЮЯШΞΜΝΞьЮ 

xċƣĲШċŰĬШƓŸƚƣрéċƖŔƚĦċŰШƓőċƚĲƚШыĦċЮШΟΞΜтΞΥΜШ~ċьШƽĲƖĲШĦőċƖċĦƣĲƖŔƚĲĬШĤǃШƓƖŸŊƖĲƚƚŔƻĲШƖĲũċǂċƣŔŸŰШŸŉШƣőĲШ
ĦŸůƓƖĲƚƚŔŸŰċũШƖĲŊŔůĲЯШƓŸƚƣрŸƖŸŊĲŰŔĦШĲǂƣĲŰƚŔŸŰЯШċŰĬШƣőĲШŔŰƣƖƨƚŔŸŰШŸŉШƻŸũƨůŔŰŸƨƚШĦċũĦрċũťċũŔŰĲШŊƖċŰŔƣĲƚШ
ƣőċƣШŉŸƖůĲĬШƣőĲШÉċƖĬŔŰŔċт9ŸƖƚŔĦċШ7ċƣőŸũŔƣőЮШÑőĲШĲǂőƨůċƣŔŸŰШŸŉШƣőĲШéċƖŔƚĦċŰШĦőċŔŰШƽċƚШċĦĦŸůƓċŰŔĲĬШĤǃШ
ƣőĲШĲůƓũċĦĲůĲŰƣШŸŉШůċǯĦШċŰĬШċĦŔĬŔĦШĬǃťĲƚЯШċƚШƽĲũũШċƚШőǃĬƖŸƣőĲƖůċũШƻĲŔŰƚЯШċũŸŰŊШ EрÉìШċŰĬШ ìрÉEШ
ƣƖĲŰĬŔŰŊШ ŰŸƖůċũШ ċŰĬШ ƚƣƖŔťĲрƚũŔƓШ ŉċƨũƣƚЮШ ÂĲƖůŔċŰтÑƖŔċƚƚŔĦШ ĲǂƣĲŰƚŔŸŰШ ŉƨƖƣőĲƖШ ƓƖŸůŸƣĲĬШ ũŔƣőŸƚƓőĲƖŔĦШ
ƣőŔŰŰŔŰŊЯШĲůƓũċĦĲůĲŰƣШŸŉШůċǯĦШƣŸШŉĲũƚŔĦШůċŊůċƚЯШċŰĬШƣőĲШŉŸƖůċƣŔŸŰШŸŉШĦŸŰƣŔŰĲŰƣċũШĤċƚŔŰƚШы9ċƖůŔŊŰċŰŔШ
ĲƣШċũЮЯШΝΦΦΠьЮШÑőĲƚĲШƓŸƚƣрŸƖŸŊĲŰŔĦШĲǂƣĲŰƚŔŸŰċũШƚƣƖƨĦƣƨƖĲƚШƽĲƖĲШƚƨĤƚĲƕƨĲŰƣũǃШƖĲċĦƣŔƻċƣĲĬШĬƨƖŔŰŊШƣőĲШ
ũƓŔŰĲШŸƖŸŊĲŰǃШы~ĲƚŸǍŸŔĦьШċŰĬЯШůŸƚƣШƚŔŊŰŔǯĦċŰƣũǃЯШĬƨƖŔŰŊШƣőĲШ§ũŔŊŸр~ŔŸĦĲŰĲШƖŸƣċƣŔŸŰШŸŉШƣőĲШÉċƖĬŔŰŔċт

9ŸƖƚŔĦċШĤũŸĦťЮШÑőŔƚШũċƣƣĲƖШĲƻĲŰƣЯШċƚƚŸĦŔċƣĲĬШƽŔƣőШƣőĲШŸƓĲŰŔŰŊШŸŉШƣőĲШxŔŊƨƖŔċŰтÂƖŸƻĲŰĩċũШĤċƚŔŰЯШŔŰƻŸũƻĲĬШ
ċШĦŸƨŰƣĲƖрĦũŸĦťƽŔƚĲШƖŸƣċƣŔŸŰШŸŉШċƓƓƖŸǂŔůċƣĲũǃШΠΡ҄Шы]ċƣƣċĦĦĲĦċШĲƣШċũЮЯШΞΜΜΤьШċŰĬШƽċƚШċĦĦŸůƓċŰŔĲĬШĤǃШ
ƖĲŰĲƽĲĬШ  EрÉìШ ĲǂƣĲŰƚŔŸŰЯШ ƣőĲШ ŉŸƖůċƣŔŸŰШ ŸŉШ ƣőĲШ  ìрÉEШ ƣƖĲŰĬŔŰŊШƽĲƚƣĲƖŰШ ÉċƖĬŔŰŔċШ ƣĲĦƣŸŰŔĦċũũǃр
ĦŸŰƣƖŸũũĲĬШƚĲĬŔůĲŰƣċƖǃШĤċƚŔŰƚЯШċŰĬШƽŔĬĲƚƓƖĲċĬШĦċũĦрċũťċũŔŰĲШƣŸШƚőŸƚőŸŰŔƣŔĦШƻŸũĦċŰŔƚůШĦŸŰĦĲŰƣƖċƣĲĬШŔŰШ
ƽĲƚƣĲƖŰШÉċƖĬŔŰŔċШы9ċƖůŔŊŰċŰŔШĲƣШċũЮЯШΞΜΜΝьЮШ ũƣőŸƨŊőШǃŸƨŰŊĲƖШƣőċŰШƣőĲШůċŔŰШůĲƣċũũŸŊĲŰŔĦШĲƻĲŰƣƚЯШ
9ĲŰŸǍŸŔĦШƣĲĦƣŸŰŔĦШċŰĬШůċŊůċƣŔĦШċĦƣŔƻŔƣǃШũŸĦċũũǃШƖĲċĦƣŔƻċƣĲĬШƓƖĲрĲǂŔƚƣŔŰŊШƚƣƖƨĦƣƨƖĲƚШċŰĬШŉċĦŔũŔƣċƣĲĬШƣőĲШ
ƖĲůŸĤŔũŔƚċƣŔŸŰШŸŉШĲċƖũŔĲƖШůŔŰĲƖċũŔƚċƣŔŸŰШы[ƨŰĲĬĬċШĲƣШċũЮЯШΞΜΝΥбШ9ŸĦĦŸШĲƣШċũЮЯШΞΜΞΞċбШ ċŔƣǍċШĲƣШċũЮЯШΞΜΞΠьЮ 

ΞЮΡЮ ~ĲƣċũũŸŊĲŰŔĦШĲƻŸũƨƣŔŸŰ 

ÉċƖĬŔŰŔċШőŸƚƣƚШŸŰĲШŸŉШƣőĲШůŸƚƣШĬŔƻĲƖƚĲШċŰĬШőŔƚƣŸƖŔĦċũũǃШƓƖŸĬƨĦƣŔƻĲШůĲƣċũũŸŊĲŰŔĦШƓƖŸƻŔŰĦĲƚШŔŰШƣőĲШ
~ĲĬŔƣĲƖƖċŰĲċŰЯШƽŔƣőШĬŔǭĲƖĲŰƣШŸƖĲШĬĲƓŸƚŔƣШƣǃƓĲƚШƚƓċŰŰŔŰŊШŉƖŸůШÂċũċĲŸǍŸŔĦШƣŸШ9ĲŰŸǍŸŔĦШŔŰШċŊĲЮШÑőĲШ
ŔƚũċŰĬѣƚШůĲƣċũũŸŊĲŰǃШŔƚШƚƓċƣŔċũũǃШċŰĬШŊĲŰĲƣŔĦċũũǃШũŔŰťĲĬШƣŸШƣőĲШƓŸũǃƓőċƚĲШƣĲĦƣŸŰŔĦЯШůċŊůċƣŔĦЯШċŰĬШ
őǃĬƖŸƣőĲƖůċũШőŔƚƣŸƖǃЯШċŰĬШŔƚШƓċƖƣŔĦƨũċƖũǃШĦŸŰĦĲŰƣƖċƣĲĬШŔŰШƣőĲШÉƨũĦŔƚрfŊũĲƚŔĲŰƣĲШċŰĬШ ƖĤƨƖĲƚĲШĬŔƚƣƖŔĦƣƚШŸŉШ
ƚŸƨƣőƽĲƚƣĲƖŰШÉċƖĬŔŰŔċЯШċƚШƽĲũũШċƚШŔŰШƣőĲШĦĲŰƣƖċũШċŰĬШŰŸƖƣőĲċƚƣĲƖŰШƚĲĦƣŸƖƚЮ 



]ĲŸũŸŊŔĦċũШŉƖċůĲƽŸƖťШШрШШ~ĲƣċũũŸŊĲŰŔĦШĲƻŸũƨƣŔŸŰ 

рШШΝΠШШр 
  

ÑőĲШŊĲŸũŸŊŔĦċũШőŔƚƣŸƖǃШŸŉШÉċƖĬŔŰŔċШŔƚШĦőċƖċĦƣĲƖŔƚĲĬШĤǃШĬŔƚƣŔŰĦƣШůĲƣċũũŸŊĲŰŔĦШƓĲƖŔŸĬƚШы ċŔƣǍċШĲƣШċũЮЯШΞΜΞΠьЯШ
ĲċĦőШũŔŰťĲĬШƣŸШůċŢŸƖШŊĲŸĬǃŰċůŔĦШĲƻĲŰƣƚШƚƓċŰŰŔŰŊШŉƖŸůШƣőĲШEċƖũǃШ9ċůĤƖŔċŰШƣőƖŸƨŊőШƣőĲШ9ĲŰŸǍŸŔĦШыÑċĤũĲШ
ΞЮΝьЮ 

fŰШƣőĲШĲċƖũǃШÂċũĲŸǍŸŔĦШƣƽŸШĬŔǭĲƖĲŰƣШƓƖŸƻŔŰĦĲƚЯШƚŸƨƣőƽĲƚƣĲƖŰШċŰĬШĲċƚƣĲƖŰШÉċƖĬŔŰŔċЯШůċǃШĤĲШĬĲũŔŰĲċƣĲĬЯШ
ĲċĦőШƽŔƣőШċШĬŔǭĲƖĲŰƣШŊĲŸũŸŊŔĦċũШċŰĬШůĲƣċũũŸŊĲŰŔĦЮĲƻŸũƨƣŔŸŰЮШÑőĲШƣƽŸШƓƖŸƻŔŰĦĲƚШƚƣċƖƣĲĬШƣŸШƚőċƖĲШċШ
ĦŸůůŸŰШůĲƣċũũŸŊĲŰŔĦШőŔƚƣŸƖǃШŉƖŸůШƣőĲШŸŰƚĲƣШŸŉШũċƣĲШéċƖŔƚĦċŰШũċƖŊĲрƚĦċũĲШƚőĲċƖШǍŸŰĲƚШыEĬĲũШĲƣШċũЮЯШΞΜΝΠьШ
ċŰĬШƣőĲШĲůƓũċĦĲůĲŰƣШŸŉШũċƣĲШ9ċƖĤŸŰŔŉĲƖŸƨƚрĲċƖũǃШÂĲƖůŔċŰШƓŸƚƣрĦŸũũŔƚŔŸŰċũШŊƖċŰŔƣĲƚШыÉĲĦĦőŔШĲƣШċũЮЯШ
ΞΜΞΞьЮШ 

[ŸũũŸƽŔŰŊШƣőĲШƖĲŊŔŸŰċũШůĲƣċũũŸŊĲŰŔĦШƚǃŰƣőĲƚŔƚШŸŉШ ċŔƣǍċШĲƣШċũЮШыΞΜΞΠьЯШƣőƖĲĲШůċŔŰШůĲƣċũũŸŊĲŰŔĦШƓĲċťƚШċƖĲШ
ƖĲĦŸŊŰŔƚĲĬШĤċƚĲĬШŸŰШƣőĲШéċƖŔƚĦċŰШŸƖŸŊĲŰǃЮ 

¶ ÑőĲШƓƖĲрéċƖŔƚĦċŰШÂĲċťШы9ċůĤƖŔċŰШƣŸШ9ċƖĤŸŰŔŉĲƖŸƨƚьШƓƖŸĬƨĦĲĬШũċƖŊĲШůŔŰĲƖċũШĬĲƓŸƚŔƣƚШċŰĬШƓƖŸƣŸр
ŸƖĲƚШŔŰШƚǃŰрƚĲĬŔůĲŰƣċƖǃЯШĬŔċŊĲŰĲƣŔĦШċŰĬШőǃĬƖŸƣőĲƖůċũШƚǃƚƣĲůƚЯШƓċƖƣŔĦƨũċƖũǃШĦŸŰĦĲŰƣƖċƣĲĬШŔŰШ
ƚŸƨƣőƽĲƚƣĲƖŰШÉċƖĬŔŰŔċЮ 

¶ ÑőĲШéċƖŔƚĦċŰШÂĲċťШы9ċƖĤŸŰŔŉĲƖŸƨƚШƣŸШEċƖũǃШÂĲƖůŔċŰьШĲŰĦŸůƓċƚƚĲƚШċШĤƖŸċĬШƚƓĲĦƣƖƨůШŸŉШŸƖŸŊĲŰŔĦШ
ċŰĬШŔŰƣƖƨƚŔŸŰрƖĲũċƣĲĬШ ŸƖĲШ ƣǃƓĲƚШ ŔŰƣŔůċƣĲũǃШ ċƚƚŸĦŔċƣĲĬШ ƽŔƣőШ ƓŸƚƣрĦŸũũŔƚŔŸŰċũШ ĲǂƣĲŰƚŔŸŰċũШ
ƣĲĦƣŸŰŔĦƚЯШ ƽőŔĦőШ ŉċĦŔũŔƣċƣĲĬШ ũċƖŊĲрƚĦċũĲШ ǰƨŔĬШ ĦŔƖĦƨũċƣŔŸŰШ ĬƖŔƻĲŰШ ĤǃШ ƣőĲШ ƣőĲƖůċũШ ċŰŸůċũǃШ
ŊĲŰĲƖċƣĲĬШĤǃШƣőĲШĲůƓũċĦĲůĲŰƣШŸŉШŊƖċŰŔƣŸŔĬШŔŰƣƖƨƚŔŸŰƚЮ 

¶ ÑőĲШǯƖƚƣШƓŸƚƣрéċƖŔƚĦċŰШÂĲƖŔŸĬШыÂĲƖůŔċŰШƣŸШÑƖŔċƚƚŔĦьШŔƚШĦőċƖċĦƣĲƖŔƚĲĬШĤǃШƣőĲШƖĲůŸĤŔũŔƚċƣŔŸŰШŸŉШŸũĬĲƖШ
ŸƖĲШĬĲƓŸƚŔƣƚШĤǃШũŸƽрƣĲůƓĲƖċƣƨƖĲШőǃĬƖŸƣőĲƖůċũШǰƨŔĬƚЯШũĲċĬŔŰŊШƣŸШƣőĲШŉŸƖůċƣŔŸŰШŸŉШŰĲƽШŸƖĲШ
ĬĲƓŸƚŔƣƚШċƣШƚőċũũŸƽШĬĲƓƣőЮ 

ÂƖĲцéċƖŔƚĦċŰЮ~ĲƣċũũŸŊĲŰǃ 

fŰШƚŸƨƣőƽĲƚƣĲƖŰШÉċƖĬŔŰŔċШůĲƣċũũŸŊĲŰŔĦШƓƖŸƻŔŰĦĲЯШƣőĲШ9ċůĤƖŔċŰШтШ?ĲƻŸŰŔċŰШƓċƚƚŔƻĲрůċƖŊŔŰШƚĲƣƣŔŰŊШũċŔĬШ
ƣőĲШĤċƚŔƚШŉŸƖШĦƖƨƚƣċũШůĲƣċũШƚŸƨƖĦĲƚШĤǃШŉċƻŸƨƖŔŰŊШũċƖŊĲрƚĦċũĲШƚĲĬŔůĲŰƣċƖǃШċŰĬШĬŔċŊĲŰĲƣŔĦШĦŸŰĦĲŰƣƖċƣŔŸŰШ
ƓƖŸĦĲƚƚĲƚЯШƽőĲƖĲċƚШŔŰШĲċƚƣĲƖŰШÉċƖĬŔŰŔċШƓƖŸƻŔŰĦĲШƣőĲШŸŰƚĲƣШŸŉШƣőĲШ~ŔĬĬũĲрÖƓƓĲƖШ§ƖĬŸƻŔĦŔċŰШƻŸũĦċŰŔĦШċƖĦШ
ĦŸƖƖĲƚƓŸŰĬĲĬШƣŸШċШƖĲũĲƻċŰƣШƓőċƚĲШŸŉШĦƖƨƚƣċũШŉĲƖƣŔũŔǍċƣŔŸŰЯШċũƣőŸƨŊőШƣőĲШŸŰũǃШƚŔŊŰŔǯĦċŰƣШĬĲƓŸƚŔƣƚШċƖĲШ
ƖĲũċƣĲĬШƣŸШƚĲĬŔůĲŰƣċƖǃЯШƓŸƚƣрċƖĦШůŔŰĲƖċũШƚǃƚƣĲůƚЮШfŰШĬĲƣċŔũа 

ŔЮ ?ƨƖŔŰŊШƣőĲШƓƖĲрÉċƖĬŔĦШƓőċƚĲШыEċƖũǃШ9ċůĤƖŔċŰрĲċƖũǃШ§ƖĬŸƻŔĦŔċŰьЯШƚĲĬŔůĲŰƣċƖǃрĲǂőċũċƣŔƻĲШ
ыÉE?EñьШƣŸШ~ŔƚƚŔƚƚŔƓƓŔШéċũũĲǃрÑǃƓĲШы~éÑьШÂĤрüŰШĬĲƓŸƚŔƣƚШŉŸƖůĲĬШŔŰШƣőĲШfŊũĲƚŔĲŰƣĲрÉƨũĦŔƚШ
ĬŔƚƣƖŔĦƣШыÉìШÉċƖĬŔŰŔċьШƽŔƣőŔŰШƓũċƣŉŸƖůШƚƨĦĦĲƚƚŔŸŰƚШċƚШċШƖĲƚƨũƣШŸŉШƚǃŰрƚĲĬŔůĲŰƣċƖǃШƣŸШĲċƖũǃШ
ĬŔċŊĲŰĲƣŔĦШƓƖŸĦĲƚƚĲƚШċŰĬШĤċƚŔŰрƚĦċũĲШǰƨŔĬШĦŔƖĦƨũċƣŔŸŰШы7ŸŰŔШĲƣШċũЮЯШΝΦΦΣбШÉċŰƣŸƖŸШĲƣШċũЮЯШ
ΞΜΞΟьЮ 

ŔŔЮ fŰШƚŸƨƣőƽĲƚƣĲƖŰШÉċƖĬŔŰŔċЯШƣőĲШůŔĬĬũĲШ§ƖĬŸƻŔĦŔċŰШÉċƖĬŔĦШƣĲĦƣŸŰŔĦШƓőċƚĲШыxŸŔШĲƣШċũЮЯШΞΜΞΟьШŔƚШ
ĦőċƖċĦƣĲƖŔƚĲĬШĤǃШĤċƚŔŰШƖĲĦŸŰǯŊƨƖċƣŔŸŰШŉŸũũŸƽŔŰŊШƖĲŊŔŸŰċũШƨƓũŔŉƣШċŰĬШĲƖŸƚŔŸŰЯШŊĲŰĲƖċƣŔŰŊШ
ƨŰĦŸŰŉŸƖůŔƣǃрƖĲũċƣĲĬШċŰĬШťċƖƚƣШ7ċрÂĤШċŰĬШüŰрÂĤШĬĲƓŸƚŔƣƚШыÂċĬċũŔŰŸШĲƣШċũЮЯШΝΦΤΞбШ7ĲĦőƚƣęĬƣШ
ċŰĬШ7ŸŰŔЯШΝΦΦΠбШ7ŸŰŔШĲƣШċũЮЯШΞΜΜΟьЮ 

ŔŔŔЮ fŰШĲċƚƣĲƖŰШÉċƖĬŔŰŔċЯШƣőĲШĲċƖũǃрůŔĬĬũĲШ§ƖĬŸƻŔĦŔċŰШÉċƖƖċĤĲƚĲШƣĲĦƣŸŰŔĦШƓőċƚĲШыxŸŔШĲƣШċũЮЯШΞΜΞΟьШ
ƖĲƚƨũƣĲĬШŉƖŸůШĦŸŰƻĲƖŊĲŰĦĲШċŰĬШƚƨĤĬƨĦƣŔŸŰЯШƽŔƣőШċШƻŸũĦċŰŔĦШċƖĦШĦċũĦрċũťċũŔŰĲШůċŊůċƣŔƚůШƣŸШ
ƽőŔĦőШƻŸũĦċŰŔĦрĲǂőċũċƣŔƻĲШĤċƚĲШůĲƣċũШƓƖŸƣŸрŸƖĲƚШċƖĲШƖĲŉĲƖƖĲĬШы]ċƖĤċƖŔŰŸШĲƣШċũЮЯШΝΦΥΦьЮШÑőĲШ
ƓŸƚƣрÉċƖƖċĤĲƚĲШƓőċƚĲШыũċƣĲШ§ƖĬŸƻŔĦŔċŰрũċƣĲШ?ĲƻŸŰŔċŰьШƽċƚШĦőċƖċĦƣĲƖŔǍĲĬШĤǃШƽŔĬĲƚƓƖĲċĬШ
ĲƖŸƚŔŸŰШŸŉШƣőĲШƻŸũĦċŰŔĦШċƖĦШШċŰĬШĬĲƻĲũŸƓůĲŰƣШŸŉШƚĲĬŔůĲŰƣċƖǃШůŔŰĲƖċũШƚǃƚƣĲůƚаШÑŔрüƖрÅEEр
ƖŔĦőШƓũċĦĲƖƚШыÂŔƚƣŔƚШĲƣШċũЮЯШΞΜΝΣьЯШŸŸũŔƣŔĦШŔƖŸŰШĬĲƓŸƚŔƣƚШы§ŊŊŔċŰŸШċŰĬШ~ċůĲũŔЯШΞΜΜΣьШċŰĬШ



]ĲŸũŸŊŔĦċũШŉƖċůĲƽŸƖťШШрШШ~ĲƣċũũŸŊĲŰŔĦШĲƻŸũƨƣŔŸŰ 

рШШΝΡШШр 
  

ƓƖŸƣŸƖĲƚШũŔŰťĲĬШƣŸШĦŸŰĦĲŰƣƖċƣŔŸŰƚШŸŉШÖЯШéЯШċŰĬШ Ŕр9Ÿр ƚШŔŰШĦċƖĤŸŰċĦĲŸƨƚШĤũċĦťШƚőċũĲƚШ
ы ċŔƣǍċШĲƣШċũЮЯШΞΜΞΠбШ7ŸŰŔШĲƣШċũЮЯШΞΜΞΡьЮ 

éċƖŔƚĦċŰШ~ĲƣċũũŸŊĲŰŔĦШÂĲċť 

?ƨƖŔŰŊШƣőĲШ9ċƖĤŸŰŔŉĲƖŸƨƚШтШEċƖũǃШÂĲƖůŔċŰШƓĲƖŔŸĬЯШƣőĲШÉŸƨƣőĲƖŰШéċƖŔƚĦċŰШŸƖŸŊĲŰĲƚŔƚШыĦċЮШΟΞΜтΞΦΜШ~ċьШ
ƚőċƓĲĬШƣőĲШƚƣƖƨĦƣƨƖċũШċŰĬШĦŸůƓŸƚŔƣŔŸŰċũШŉĲċƣƨƖĲƚШŸŉШƣőĲШÉċƖĬŔŰŔċŰШůĲƣċůŸƖƓőŔĦШĤċƚĲůĲŰƣШċŰĬШƣőĲШũċƣĲƖШ
ÉċƖĬŔŰŔċр9ŸƖƚŔĦċШĤċƣőŸũŔƣőЮШÅĲĦĲŰƣШƚǃŰƣőĲƚĲƚШĦŸŰĦĲƓƣƨċũŔƚĲШƣőŔƚШĲƻŸũƨƣŔŸŰШċƚШƣőĲШÉċƖĬŔŰŔċŰШéċƖŔƚĦċŰШ
~ŔŰĲƖċũШÉǃƚƣĲůШыÉé~ÉьЯШċШĦƖƨƚƣċũрƚĦċũĲШƚǃƚƣĲůШĬƖŔƻĲŰШċũůŸƚƣШĲŰƣŔƖĲũǃШĤǃШĦƖƨƚƣċũШƖĲƽŸƖťŔŰŊЯШƽŔƣőШ
ŰĲŊũŔŊŔĤũĲШĬŔƖĲĦƣШůċŰƣũĲШůĲƣċũШŔŰƓƨƣШы ċŔƣǍċШĲƣШċũЮЯШΞΜΞΠьЮШ 

ÑƽŸШůċŔŰШŸƖĲШƣǃƓĲƚШĬĲǯŰĲШƣőŔƚШůĲƣċũũŸŊĲŰŔĦШƓĲċťа 

ŔƻЮ §ƖŸŊĲŰŔĦрÑǃƓĲШ ?ĲƓŸƚŔƣƚШƖĲƓŸƖƣĲĬШ ŸŰũǃШ ŔŰШ ĲċƚƣĲƖŰШ ÉċƖĬŔŰŔċЯШĦŸůƓƖŔƚĲШůĲƚŸƣőĲƖůċũШ ƣŸШ
ĲƓŔƣőĲƖůċũШ ƚрÉĤрìр ƨШӆШыÂĤрüŰр9ƨЯШŊьШƻĲŔŰШƚǃƚƣĲůƚШыĲЮŊЮЯШ7ċĦĦƨШxŸĦĦŔЯШÉEШÉċƖĬŔŰŔċьШ
ы]ċƖĤċƖŔŰŸШĲƣШċũЮЯШΞΜΜΟьЮШÑőĲǃШċƖĲШƚƣƖƨĦƣƨƖċũũǃШĦŸŰƣƖŸũũĲĬШĤǃШƖĲŊŔŸŰċũШƚőĲċƖШǍŸŰĲƚШċŰĬШŉŸũĬƚЯШ
ƽŔƣőШůŔŰĲƖċũŔƚŔŰŊШǰƨŔĬƚШ ĬĲƖŔƻĲĬШ ŉƖŸůШ ĦƖƨƚƣċũШ ůĲƣċůŸƖƓőŔĦШ ĬĲőǃĬƖċƣŔŸŰЮШÑőĲƚĲШ
ůŔŰĲƖċũŔƚċƣŔŸŰƚШ ŸĦĦƨƖƖĲĬШ ĬƨƖŔŰŊШ ũċƣĲрШƣŸШ ƓŸƚƣрĦŸũũŔƚŔŸŰċũШ ĲǂƣĲŰƚŔŸŰШ ċŰĬШ ċƖĲШ ƚƓċƣŔċũũǃШ
ƨŰƖĲũċƣĲĬШƣŸШĲǂƓŸƚĲĬШŊƖċŰŔƣŸŔĬƚШы[ƨŰĲĬĬċШĲƣШċũЮЯШΞΜΝΝЯШΞΜΝΥьЮШ 

ƻЮ fŰƣƖƨƚŔŸŰрÅĲũċƣĲĬШ?ĲƓŸƚŔƣƚШŉŸƨŰĬШŔŰШĤŸƣőШƚŸƨƣőƽĲƚƣĲƖŰШċŰĬШĲċƚƣĲƖŰШÉċƖĬŔŰŔċЯШĦŸůƓƖŔƚĲШ
ĬŔƻĲƖƚĲШƣǃƓĲƚШċƚƚŸĦŔċƣĲĬШƽŔƣőШƣőĲШĲůƓũċĦĲůĲŰƣШŸŉШƣőĲШÉċƖĬŔŰŔċŰШ7ċƣőŸũŔƣőЮШÑőĲШőŔŊőĲƚƣШ
ƖĲċĦƣŔƻŔƣǃШŔƚШŔŰŉĲƖƖĲĬШƣŸШƣőĲШőŔŊőũǃШĲƻŸũƻĲĬЯШ[рĤĲċƖŔŰŊЯШŔũůĲŰŔƣĲрƚĲƖŔĲШŊƖċŰŔƣĲƚШы]ÉΝШƚƨŔƣĲьШŸŉШ
ƣőĲШòŸƨŰŊĲƖШ~ċŊůċƣŔĦШÂĲċťШыò~ÂЯШӈΞΦΝтΞΥΣШ~ċьЯШƓƖŸĬƨĦƣƚШŸŉШũŸƽрĬĲŊƖĲĲШƓċƖƣŔċũШůĲũƣŔŰŊШŸŉШ
ċШůĲƣċũрƖŔĦőШũŸƽĲƖШĦƖƨƚƣШы ċŔƣǍċШĲƣШċũЮЯШΞΜΝΤьЮШШÑőĲǃШŔŰĦũƨĬĲа 
o ÉŰрìр~Ÿр7Ŕр[ШůŔŰĲƖċũŔƚċƣŔŸŰШыĲЮŊЮЯШ~ŸŰƣĲШxŔŰċƚЯШ~ŸŰƣĲШxŔůĤċƖċШĬŔƚƣƖŔĦƣƚьШċŰĬШőŸƚƣĲĬШĤǃШ
ŊƖĲŔƚĲŰЯШƓĲŊůċƣŔƣĲƚЯШƚťċƖŰЯШċŰĬШőŔŊőрƣĲůƓĲƖċƣƨƖĲШőǃĬƖŸƣőĲƖůċũШƚǃƚƣĲůƚЮ 

o ÂĤрüŰр9ƨр Ŋр[ĲШӆШxÅEEШƚťċƖŰШċŰĬШőǃĬƖŸƣőĲƖůċũШƻĲŔŰШĬĲƓŸƚŔƣƚШċƖĲШƖĲũċƣĲĬШƣŸШůŸƖĲШ
ŸǂŔĬŔƚĲĬШŊƖċŰŔƣŸŔĬШƚƨŔƣĲƚШыĲЮŊЮЯШ [ƨŰƣċŰċШ ÅċůŔŰŸƚċШ ĬŔƚƣƖŔĦƣьЯШŸƖШ ƓŸƚƚŔĤũǃШ ŔŰƻŸũƻŔŰŊШ
ƖĲůŸĤŔũŔƚċƣŔŸŰШŸŉШĤċƚĲШůĲƣċũƚШŉƖŸůШ9ċůĤƖŔċŰШŸƖĲƚШыĲЮŊЮЯШÅŸƚċƚр§ƖĤċŔШĬŔƚƣƖŔĦƣьЮШ 

ÂŸƚƣрéċƖŔƚĦċŰШ~ĲƣċũũŸŊĲŰǃ 

ƻŔЮ ?ƨƖŔŰŊШƣőĲШÂĲƖůŔċŰрsƨƖċƚƚŔĦШƓĲƖŔŸĬЯШĲǂƣĲŰƚŔŸŰċũШƣĲĦƣŸŰŔĦƚШƚƓċŰŰŔŰŊШÂĲƖůŔċŰШƣŸШsƨƖċƚƚŔĦЯШ
ůċŔŰũǃШĦċƨƚĲĬШũŸĦċũŔƚĲĬШőǃĬƖŸƣőĲƖůċũШƖĲůŸĤŔũŔƚċƣŔŸŰШċŰĬШƚƨƓĲƖŊĲŰĲШĲŰƖŔĦőůĲŰƣШŸŉШƓƖĲр
ĲǂŔƚƣŔŰŊШĬĲƓŸƚŔƣƚЮШfƣШŊĲŰĲƖċƣĲĬШũŸƽрƣĲůƓĲƖċƣƨƖĲШƓŸũǃůĲƣċũũŔĦШÂĤрüŰШӆШŊШӆШ]ċр]ĲрfŰШы~ŸƖŸŰŔШ
ĲƣШċũЮЯШΞΜΝΦбШÉĦċŰŸШĲƣШċũЮЯШΞΜΞΟьШċŰĬШ7Ŕр Ŕр9Ÿр ƚр[ĲШыǯƻĲрĲũĲůĲŰƣШƣǃƓĲьШƻĲŔŰƚШыÉĦċŰŸШĲƣШċũЮЯШ
ΞΜΞΟьШыĲЮŊЮЯШƖĤƨƖĲƚĲШĬŔƚƣƖŔĦƣШрШ~ŸŰƣĲƻĲĦĦőŔŸЯШÂŔƖċШfŰŉĲƖŔĬċьЯШ[р7ċШƻĲŔŰƚШыĲЮŊЮЯШÉŔũŔƨƚЯШ ƚƨŰŔЯШ
]ĲƖƖĲŔШĬŔƚƣƖŔĦƣьШы7ŸŰŔШĲƣШċũЮЯШΞΜΜΦбШ9ċƚƣŸƖŔŰċШĲƣШċũЮЯШΞΜΞΜбШ7ċťŸƚЯШΝΦΤΞċьШċŰĬШ7ċШӆШüŰрÂĤШťċƖƚƣƚЮ 

ƻŔŔЮ 7ċƨǂŔƣĲШĬĲƓŸƚŔƣƚШŉŸƖůĲĬШĬƨƖŔŰŊШƣőĲШ9ƖĲƣċĦĲŸƨƚШƓĲĬŸŊĲŰĲƚŔƚШы~ċůĲũŔШĲƣШċũЮЯШΞΜΜΤьШŔŰШƣőĲШ
 ƨƖƖċШĬŔƚƣƖŔĦƣШы ìШÉċƖĬŔŰŔċьЮ 

ƻŔŔŔЮ ÑőĲШ9ĲŰŸǍŸŔĦШ~ĲƣċũũŸŊĲŰŔĦШÂĲċťШы§ũŔŊŸĦĲŰĲр~ŔŸĦĲŰĲьШŔƚШĦőċƖċĦƣĲƖŔƚĲĬШĤǃШůŔŰĲƖċũШĬĲƓŸƚŔƣƚШШ
ĲǂƓƖĲƚƚŔŸŰШŸŉШƣőĲШƻŸũĦċŰŔƚůШċƚƚŸĦŔċƣĲĬШƽŔƣőШƚƨĤĬƨĦƣŔŸŰрƖĲũċƣĲĬШůċŊůċƣŔƚůШŔŰШƽĲƚƣĲƖŰШ
ÉċƖĬŔŰŔċаШ ƨр9ƨр~ŸШƓŸƖƓőǃƖǃШƚǃƚƣĲůƚЯШ ƨр ƚрÑĲШőŔŊőШƚƨũǯĬċƣŔŸŰШыcÉьШċŰĬШШ ƨр ŊрÉĤШũŸƽр
ƚƨũǯĬċƣŔŸŰШыxÉьШĲƓŔƣőĲƖůċũШШĬĲƓŸƚŔƣƚШыxċƣƣċŰǍŔЯШΝΦΦΦбШ[ŔŸƖŔШċŰĬШ]ƖŔũũŸЯШΞΜΜΝбШ[ċĬĬċШĲƣШċũЮЯШ
ΞΜΝΤьЯШċƚШƽĲũũШċƚШƚůċũũШƻŸũĦċŰŸрƚĲĬŔůĲŰƣċƖǃШ~ŰШĬĲƓŸƚŔƣƚЮШ 

 

 



~ċƣĲƖŔċũƚШċŰĬШ~ĲƣőŸĬƚШШрШШÅĲũċƣŔŸŰċũШ?ċƣċĤċƚĲШ ƖĦőŔƣĲĦƣƨƖĲШċŰĬШ?ĲƻĲũŸƓůĲŰƣ 

рШШΝΣШШр 
  

~ĲƣċũũŸŊĲŰŔĦЮƓĲċť ]ĲŸũŸŊŔĦċũЮ ŊĲ 
§ƖĲЮ?ĲƓŸƚŔƣƚЮ҂Ю
9őċƖċĦƣĲƖŔƚƣŔĦƚ 

ÑĲĦƣŸŰŔĦЮÉĲƣƣŔŰŊЮ҂ЮuĲǃЮÂƖŸĦĲƚƚĲƚ 

ÂƖĲр
ÉċƖĬŔĦоÉċƖƖċĤĲƚĲШ

ÂőċƚĲ 

EċƖũǃШ9ċůĤƖŔċŰШтШ
EċƖũǃШ§ƖĬŸƻŔĦŔċŰ 

ÉE?EñШċŰĬШ~éÑоfƖŔƚőШÑǃƓĲШ
ƚǃƚƣĲůƚ 

ÂĤрüŰШтШы[ĲьШůŔŰĲƖċũŔƚċƣŔŸŰƚ 

ÂċƚƚŔƻĲШůċƖŊŔŰЯШĲƻŸũƨƣŔŸŰШŉƖŸůШ
ƚŔũŔĦŔĦũċƚƣŔĦШƣŸШĦċƖĤŸŰċƣĲШĤċƚŔŰƚШ
ƓƖŸůŸƣĲĬШůĲƣċũШĦŸŰĦĲŰƣƖċƣŔŸŰЮ 

ÉċƖĬŔĦоÉċƖƖċĤĲƚĲШ
ÂőċƚĲ 

~ŔĬĬũĲШтШxċƣĲШ
§ƖĬŸƻŔĦŔċŰ 

uċƖƚƣрőŸƚƣĲĬШ7ċрüŰрÂĤШĬĲƓŸƚŔƣƚШШШШШШШШШ 

ÉĲĬŔůĲŰƣċƖǃШѼШƻŸũĦċŰŔĦр
ĲǂőċũċƣŔƻĲШĤċƚĲШůĲƣċũШƓƖŸƣŸƖĲƚ 

9ŸůƓƖĲƚƚŔƻĲШƣĲĦƣŸŰŔĦЯШƨŰĦŸŰŉŸƖůŔƣŔĲƚШ
ċŰĬШŉŸũĬŔŰŊ 

~ĲƣċũШƓƖĲрĦŸŰĦĲŰƣƖċƣŔŸŰШċŰĬШǰƨŔĬШ
ĦŔƖĦƨũċƣŔŸŰШŔŰШċШĦŸŰĬƨĦŔƻĲШƣĲĦƣŸŰŔĦШ

ĲŰƻŔƖŸŰůĲŰƣЮ 

ÂŸƚƣр
ÉċƖĬŔĦоÉċƖƖċĤĲƚĲШ

ÂőċƚĲ 

xċƣĲШ§ƖĬŸƻŔĦŔċŰШтШ
xċƣĲШ?ĲƻŸŰŔċŰ 

ÑŔрüƖрxÅEEШůċƖŔŰĲШƓũċĦĲƖƚ 

[ĲрƖŔĦőШŸŸũŔƣŔĦШĬĲƓŸƚŔƣƚ 

ÖрéрĤċƚĲШůĲƣċũƚШĬĲƓŸƚŔƣƚ 

~ċƖŔŰĲШĦŸŰĬŔƣŔŸŰƚШƽŔƣőШċŰŸǂŔĦШ
ĲŰƻŔƖŸŰůĲŰƣƚЮ 

ÉĲĬŔůĲŰƣċƖǃШĦŸŰĦĲŰƣƖċƣŔŸŰШŸŉШőĲċƻǃШ
ĲũĲůĲŰƣƚЮ 

éċƖŔƚĦċŰШÂĲċť 
9ċƖĤŸŰŔŉĲƖŸƨƚШтШ
EċƖũǃШÂĲƖůŔċŰ 

fŰƣƖƨƚŔŸŰрƖĲũċƣĲĬШ ƚрÉĤЯШìрÉŰр
~Ÿр7ŔЯШ[рÂĤрüŰр9ƨШŊƖĲŔƚĲŰƚЯШ
ƚťċƖŰƚШċŰĬШőǃĬƖŸƣőĲƖůċũШƻĲŔŰƚ 

ÂŸƚƣрĦŸũũŔƚŔŸŰċũШĲǂƣĲŰƚŔŸŰċũШƣĲĦƣŸŰŔĦƚЮ 

xċƖŊĲрƚĦċũĲШcÑШǰƨŔĬШĦŔƖĦƨũċƣŔŸŰШċŰĬШ
ĲůƓũċĦĲůĲŰƣШŸŉШŊƖċŰŔƣŸŔĬШŔŰƣƖƨƚŔŸŰƚЮ 

ÂŸƚƣрéċƖŔƚĦċŰШÂĲƖŔŸĬШ
f 

ÂĲƖůŔċŰШтШÑƖŔċƚƚŔĦ 

ÂĤрüŰШы ŊЯШ]ċр]ĲрfŰьШƻĲŔŰƚШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШ 

[р7ċрÂĤр ŊрxÅEEШƻĲŔŰƚ 

7ċЯШüŰрÂĤШƚƨƓĲƖŊĲŰĲ 

xŸƽрƣĲůƓĲƖċƣƨƖĲШőǃĬƖŸƣőĲƖůċũШǰƨŔĬШ
ĦŔƖĦƨũċƣŔŸŰЮ 

ÅĲůŸĤŔũŔƚċƣŔŸŰШċŰĬШċũƣĲƖċƣŔŸŰШŸŉШƓƖĲр
ĲǂŔƚƣŔŰŊШŸƖĲШĬĲƓŸƚŔƣƚЮ 

ÂŸƚƣрéċƖŔƚĦċŰШÂĲƖŔŸĬШ
ff 

9ƖĲƣċĦĲŸƨƚр
~ŔŸĦĲŰĲ 

7ċƨǂŔƣĲрxÅEEШƓċũĲŸƚŸŔũƚ 

EƓŔƣőĲƖůċũШ ƨр ŊрÑĲр9ƨШcÉШċŰĬШ
xÉ 

~ŰШĬĲƓŸƚŔƣƚ 

ÉĲĬŔůĲŰƣċƖǃШċŰĬШƻŸũĦċŰŸрƚĲĬŔůĲŰƣċƖǃШ
ƓƖŸůŸƣĲĬШĦŸŰĦĲŰƣƖċƣŔŸŰШċŰĬШ

ċũƣĲƖċƣŔŸŰЮ 

Table 2.1: Scheme of the Sardinian Metallogenic Peaks. 

ΟЮ ~ċƣĲƖŔċũƚШċŰĬШ~ĲƣőŸĬƚ 

ΟЮΝЮ ÅĲũċƣŔŸŰċũШ?ċƣċĤċƚĲШ ƖĦőŔƣĲĦƣƨƖĲШċŰĬШ?ĲƻĲũŸƓůĲŰƣ 

ÑőĲШĦƖĲċƣŔŸŰШŸŉШċШƖĲũċƣŔŸŰċũШĬċƣċĤċƚĲШŉŸũũŸƽƚШċШƚƣƖƨĦƣƨƖĲĬШƽŸƖťǰŸƽШы[ŔŊƨƖĲШΟЮΝьШƣŸШĲŰƚƨƖĲШĬċƣċШŔŰƣĲŊƖŔƣǃЯШ
ĲǭŔĦŔĲŰĦǃЯШċŰĬШƚĦċũċĤŔũŔƣǃЮШfƣШĤĲŊŔŰƚШƽŔƣőШċШƖĲƕƨŔƖĲůĲŰƣƚШċŰċũǃƚŔƚЯШƽőĲƖĲШƽĲШŊċƣőĲƖШċŰĬШĬŸĦƨůĲŰƣШƽőċƣШ
ĬċƣċШŰĲĲĬƚШƣŸШĤĲШƚƣŸƖĲĬШċŰĬШőŸƽШŔƣШƽŔũũШĤĲШƨƚĲĬЮШÑőŔƚШũĲċĬƚШƣŸШĦŸŰĦĲƓƣƨċũШĬĲƚŔŊŰЯШƽőŔĦőШĬĲǯŰĲƚШƣőĲШőŔŊőр
ũĲƻĲũШĲŰƣŔƣŔĲƚШċŰĬШƣőĲŔƖШƖĲũċƣŔŸŰƚőŔƓƚЮШÑőĲШŰĲǂƣШƓőċƚĲШŔƚШũŸŊŔĦċũШĬĲƚŔŊŰЯШƽőŔĦőШŸƖŊċŰŔƚĲƚШƣőĲƚĲШĲŰƣŔƣŔĲƚШ
ċŰĬШƖĲũċƣŔŸŰƚШŔŰƣŸШċШĬĲƣċŔũĲĬШƚĦőĲůċШŸŉШƣċĤũĲƚЯШĦŸũƨůŰƚЯШƓƖŔůċƖǃШťĲǃƚЯШċŰĬШŉŸƖĲŔŊŰШťĲǃƚШы[ŔŊƨƖĲШΠЮΝьЮШÑŸШ
ĲũŔůŔŰċƣĲШƖĲĬƨŰĬċŰĦǃШċŰĬШċƻŸŔĬШċŰŸůċũŔĲƚЯШƣőĲШƚĦőĲůċШƨŰĬĲƖŊŸĲƚШċШŰŸƖůċũŔƚċƣŔŸŰШƓƖŸĦĲƚƚЯШŸƖŊċŰŔǍŔŰŊШ
ĬċƣċШƣŸШƖĲĬƨĦĲШĬĲƓĲŰĬĲŰĦǃШċŰĬШċƓƓũǃŔŰŊШĦŸŰƣƖŸũũĲĬШƻŸĦċĤƨũċƖŔĲƚШƣŸШċƻŸŔĬШƖĲĬƨŰĬċŰĦǃЮШ[ŔŰċũũǃЯШƓőǃƚŔĦċũШ
ŔůƓũĲůĲŰƣċƣŔŸŰШĤƖŔŰŊƚШƣőĲШĬĲƚŔŊŰШƣŸШũŔŉĲЯШƽőĲƖĲШƣőĲШĬċƣċĤċƚĲШŔƚШŔůƓũĲůĲŰƣĲĬШċŰĬШƕƨĲƖŔĲĬШƨƚŔŰŊШÉÄxШ
ƚƣċƣĲůĲŰƣƚШƣŸШƓŸƓƨũċƣĲШċŰĬШƖĲƣƖŔĲƻĲШĬċƣċЯШŔŰĬĲǂĲƚШċƖĲШƚĲƣШƨƓШŉŸƖШƓĲƖŉŸƖůċŰĦĲЯШċŰĬШƣőĲШƣŸŸũШĦċŰШĤĲШ
ĬĲƓũŸǃĲĬШƣŸШƣőĲШƣċƖŊĲƣШĲŰƻŔƖŸŰůĲŰƣЮШ 



~ċƣĲƖŔċũƚШċŰĬШ~ĲƣőŸĬƚШШрШШÅĲũċƣŔŸŰċũШ?ċƣċĤċƚĲШ ƖĦőŔƣĲĦƣƨƖĲШċŰĬШ?ĲƻĲũŸƓůĲŰƣ 

рШШΝΤШШр 
  

 

 

ÑőĲШĬċƣċĤċƚĲШƽċƚШĤƨŔũƣШƨƚŔŰŊШÂŸƚƣŊƖĲÉÄxШΝΤҼШċƚШƣőĲШĬċƣċĤċƚĲШůċŰċŊĲůĲŰƣШƚǃƚƣĲůЯШƽŔƣőШƣőĲШÂŸƚƣ]fÉШ
ΟҼШĲǂƣĲŰƚŔŸŰШŉŸƖШŊĲŸŊƖċƓőŔĦШŸĤŢĲĦƣШƚƨƓƓŸƖƣШыüőċŰŊШċŰĬШòŔЯШΞΜΝΜбШ9őċƨĬőƖǃШċŰĬШòŸƨƚċŉЯШΞΜΝΦьЮШÑőĲƚĲШ
ĲŰƚƨƖĲа 

¶ ?ċƣċШƖĲũċƣŔŸŰƚőŔƓƚаШĦŸůƓũĲǂШƖĲũċƣŔŸŰƚőŔƓƚШĤĲƣƽĲĲŰШĲŰƣŔƣŔĲƚШċƖĲШĲǭŔĦŔĲŰƣũǃШůċŰċŊĲĬШыĲЮŊЮЯШċШƚŔƣĲШ
ĦċŰШőċƻĲШůƨũƣŔƓũĲШůŔŰĲƖċũƚШċŰĬШċШĦŸůƓũĲǂШůŔŰŔŰŊШőŔƚƣŸƖǃьЮ 

¶ ÉƓċƣŔċũШÄƨĲƖǃŔŰŊаШƕƨĲƖŔĲƚШĤċƚĲĬШŸŰШƓċƖċůĲƣĲƖƚЯШũŸĦċƣŔŸŰЯШċŰĬШƚƓċƣŔċũШƖĲũċƣŔŸŰƚőŔƓƚШċƖĲШŰċƣŔƻĲũǃШ
ƓŸƚƚŔĤũĲЮ 

¶ ]fÉШŔŰƣĲŊƖċƣŔŸŰаШƣőĲШĬċƣċĤċƚĲШŔŰƣĲƖŉċĦĲƚШƽŔƣőШ]fÉШĲŰƻŔƖŸŰůĲŰƣƚЯШůċťŔŰŊШŔƣШċŰШŔĬĲċũШĤċĦťĲŰĬШŉŸƖШ
ůċƓƓŔŰŊШċŰĬШƚƓċƣŔċũШċŰċũǃƚŔƚЮ 

¶ ÉĦċũċĤŔũŔƣǃШċŰĬШŔŰƣĲƖŸƓĲƖċĤŔũŔƣǃаШƣőĲШĬċƣċĤċƚĲШŔƚШĬĲƚŔŊŰĲĬШƣŸШĤĲШĦŸŰƣŔŰƨŸƨƚũǃШƨƓĬċƣĲĬШċŰĬШ
ŔŰƣĲŊƖċƣĲĬШƽŔƣőШŰĲƽШĬċƣċШċŰĬШŸƣőĲƖШƖĲŊŔŸŰċũЯШŰċƣŔŸŰċũЯШċŰĬШEƨƖŸƓĲċŰШĬċƣċĤċƚĲƚЮ 

ÑőĲШĬĲƻĲũŸƓůĲŰƣШŔŰƻŸũƻĲĬаШΝьШċШĦŸůƓũĲƣĲШƖĲƻŔƚŔŸŰШŸŉШΡΣΟШƓƖĲрĲǂŔƚƣŔŰŊШƓŸŔŰƣƚбШΞьШŔŰƣĲŊƖċƣŔŸŰШŸŉШƖĲĦĲŰƣШŸƖĲШ
ĬĲƓŸƚŔƣШƚƣƨĬŔĲƚЯШŉŸĦƨƚŔŰŊШŸŰШ9ƖŔƣŔĦċũШċŰĬШÉƣƖċƣĲŊŔĦШÅċƽШ~ċƣĲƖŔċũƚШы9Å~ЯШÉÅ~ьбШΟьШŔŰƚĲƖƣŔŸŰШŸŉШŰĲƽШ
ůŔŰĲƖċũŔƚĲĬШƓŸŔŰƣƚбШċŰĬШΠьШƖĲƻŔĲƽШŸŉШőŔƚƣŸƖŔĦċũШċƖĦőŔƻĲƚШŸŉШƣőĲШÉċƖĬŔŰŔċŰШ~ŔŰŔŰŊШ ŊĲŰĦǃШыEŰƣĲЮ~ŔŰĲƖċƖŔŸЮ
ÉċƖĬŸШрШE~É ьЮ 

ÑőŔƚШƖĲƚƨũƣĲĬШŔŰШċШĦŸůƓƖĲőĲŰƚŔƻĲШŔŰƻĲŰƣŸƖǃШŸŉШŸƻĲƖШΣΟΜШƓŸŔŰƣƚШƖĲũċƣĲĬШƣŸШůŔŰĲƖċũШŸĦĦƨƖƖĲŰĦĲƚЯШĬĲƓŸƚŔƣƚЯШ
ċŰĬШċĦƣŔƻĲШůŔŰĲƚЮ 

ÑőĲШƚĦőĲůċШƽċƚШĬĲƚŔŊŰĲĬШƣŸШƖĲǰĲĦƣШƣőĲШũŸŊŔĦċũШƖĲũċƣŔŸŰƚőŔƓƚШĤĲƣƽĲĲŰШŊĲŸũŸŊŔĦċũШĲŰƣŔƣŔĲƚШыÉŔƣĲƚЯШ
9ŸůůŸĬŔƣŔĲƚЯШÉƣƖƨĦƣƨƖĲƚЯШĲƣĦЮьЮШ?ċƣċШĦŸůƓŔũċƣŔŸŰШŔŰƻŸũƻĲĬа 

¶ ?ċƣċШÉŸƨƖĦĲƚаШ?ŔŊŔƣŔƚŔŰŊШċŰĬШƻċũŔĬċƣŔŰŊШũĲŊċĦǃШĬċƣċШŉƖŸůШE~É ШƖĲƓŸƖƣƚЯШƣőĲШΝΦΤΥШċŰĬШΞΜΜΥШ
~ĲƣċũũŸŊĲŰŔĦШ~ċƓƚШŸŉШÉċƖĬŔŰŔċЯШŊĲŸũŸŊŔĦċũШŉĲċƣƨƖĲƚШŉƖŸůШƣőĲШŊĲŸƓŸƖƣċũĲƚċƖĬĲŊŰċЯШƚĦŔĲŰƣŔǯĦШ
ũŔƣĲƖċƣƨƖĲЮ 

¶ ÉƓċƣŔċũШÅĲŉĲƖĲŰĦŔŰŊаШ ũũШƚŔƣĲШũŸĦċƣŔŸŰƚШƽĲƖĲШůĲƣŔĦƨũŸƨƚũǃШƖĲƻŔƚĲĬШƨƚŔŰŊШŸƖƣőŸƓőŸƣŸƚЯШÅĲŊŔŸŰċũШ
ÑĲĦőŰŔĦċũШ~ċƓƚЯШċŰĬШŊĲŸũŸŊŔĦċũШůċƓƚШŉƖŸůШƣőĲШÅ ÉШŊĲŸƓŸƖƣċũЮШ9ŸŸƖĬŔŰċƣĲƚШċƖĲШƚƣŸƖĲĬШŔŰШƣőĲШ
EÂÉ]аΟΜΜΟШы~ŸŰƣĲШ~ċƖŔŸШоШfƣċũǃШǍŸŰĲШΝьШƖĲŉĲƖĲŰĦĲШƚǃƚƣĲůШƽŔƣőŔŰШƣőĲШÂŸƚƣ]fÉШŊĲŸůĲƣƖǃШǯĲũĬƚЮ 

¶ ]fÉШìŸƖťǰŸƽаШÄ]fÉШƽċƚШƨƚĲĬШċƚШƣőĲШƓƖŔůċƖǃШ]fÉШĦũŔĲŰƣƚШƣŸШĦŸŰŰĲĦƣШƣŸШƣőĲШÂŸƚƣŊƖĲÉÄxоÂŸƚƣ]fÉШ
ĬċƣċĤċƚĲЯШċũũŸƽŔŰŊШŉŸƖШƚŔůƨũƣċŰĲŸƨƚШĲĬŔƣŔŰŊЯШƻŔƚƨċũŔƚċƣŔŸŰЯШċŰĬШƚƓċƣŔċũШċŰċũǃƚŔƚЮ 

Figure 3.1: Relational Database development workflow. 



~ċƣĲƖŔċũƚШċŰĬШ~ĲƣőŸĬƚШШрШШ[ŔĲũĬШċŰĬШxċĤŸƖċƣŸƖǃ 

рШШΝΥШШр 
  

ΟЮΞЮ [ŔĲũĬШċŰĬШxċĤŸƖċƣŸƖǃ 

ÉƣƖƨĦƣƨƖċũЮ]ĲŸũŸŊǃ 

?ĲƣċŔũĲĬШƚƣƖƨĦƣƨƖċũШůċƓƓŔŰŊШƽċƚШĦŸŰĬƨĦƣĲĬШċƣШťĲǃШƚŔƣĲƚШċŰĬШĬŔƚŔƣƖŔĦƣƚШыĲЮŊЮЯШÅŸƚċƚШтШ§ƖĤċŔШĬŔƚƣƖŔĦƣЯШÉƨШ
xċĦĦőĲĬĬƨШƚŔƣĲЯШ[ũƨůŔŰĲƚĲШ ĬŔƚƣƖŔĦƣЯШ ~ƨƚĦċĬƖŸǂŔƨШůŔŰĲШтШÉŔũŔƨƚьШ ƣŸШĦőċƖċĦƣĲƖŔƚĲШŸƖĲрĦŸŰƣƖŸũũŔŰŊШ
ƚƣƖƨĦƣƨƖĲƚЮ 

~ĲƣőŸĬŸũŸŊǃЮŉŸƖЮE~ÂЮċŰċũǃƚĲƚ 

~ŔŰĲƖċũШĦőĲůŔƚƣƖǃШŉŸƖШƽőŔƣĲШůŔĦċЯШŉĲũĬƚƓċƖЯШĦċƖĤŸŰċƣĲƚЯШċƓċƣŔƣĲЯШċŰĬШůŸŰċǍŔƣĲШƽċƚШĬĲƣĲƖůŔŰĲĬШƨƚŔŰŊШ
ƽċƻĲũĲŰŊƣőрĬŔƚƓĲƖƚŔƻĲШƚƓĲĦƣƖŸůĲƣƖǃШыì?ÉьШƽŔƣőШċШsĲŸũШsñ ΥΡΟΜ[ШcǃƓĲƖƓƖŸĤĲШ[ŔĲũĬШEůŔƚƚŔŸŰШEÂ~ ШċƣШ
ƣőĲШ?ĲƓċƖƣůĲŰƣШŸŉШEċƖƣőШÉĦŔĲŰĦĲƚЯШÖƓƓƚċũċШÖŰŔƻĲƖƚŔƣǃЯШÉƽĲĬĲŰЮШũũШċŰċũǃƚĲƚШƽĲƖĲШƓĲƖŉŸƖůĲĬШƨƚŔŰŊШċŰШ
ċĦĦĲũĲƖċƣŔŰŊШƻŸũƣċŊĲШŸŉШΝΡШťéЮ 

[ŸƖШƽőŔƣĲШůŔĦċЯШÉŔЯШ ũЯШ[ĲЯШ~ŊЯШ ċЯШuЯШ9ċЯШ7ċЯШ~ŰЯШÑŔЯШ ŔЯШ9ƖЯШċŰĬШ9ũШƽĲƖĲШċĦƕƨŔƖĲĬШƨƚŔŰŊШċШƓƖŸĤĲШĬŔċůĲƣĲƖШ
ŸŉШΝΜШӓůШċŰĬШċШĤĲċůШĦƨƖƖĲŰƣШŸŉШΝΜШŰ Ю 

[ŸƖШŉĲũĬƚƓċƖЯШÉŔЯШ ũЯШ ċЯШuЯШ9ċЯШ7ċЯШÉƖЯШ[ĲЯШ~ŊЯШ~ŰЯШÑŔЯШ ŔЯШ9ƖЯШ9ũЯШċŰĬШ[ШƽĲƖĲШċĦƕƨŔƖĲĬШƨƚŔŰŊШċШƓƖŸĤĲШ
ĬŔċůĲƣĲƖШŸŉШΝΜШӓůШċŰĬШċШĤĲċůШĦƨƖƖĲŰƣШŸŉШΝΜШŰ Ю 

[ŸƖШĦċƖĤŸŰċƣĲЯШ9ċЯШ~ŊЯШ[ĲЯШ~ŰЯШÉƖЯШ7ċЯШÉЯШxċЯШ9ĲЯШÂƖЯШ ĬЯШÉůЯШEƨЯШ]ĬЯШÑĤЯШ?ǃЯШcŸЯШEƖЯШÑůЯШòĤЯШxƨЯШċŰĬШ[ШƽĲƖĲШ
ċĦƕƨŔƖĲĬШƨƚŔŰŊШċШƓƖŸĤĲШĬŔċůĲƣĲƖШŸŉШΡШӓůШċŰĬШċШĤĲċůШĦƨƖƖĲŰƣШŸŉШΞΜШŰ Ю 

[ŸƖШċƓċƣŔƣĲЯШ9ċЯШÂЯШ[ЯШ9ũЯШÉЯШ ċЯШÉƖЯШ7ċЯШòЯШÂĤЯШÑőЯШÖЯШxċЯШ9ĲЯШÂƖЯШ ĬЯШÉůЯШEƨЯШ[ĲЯШ~ŰЯШÉŔЯШċŰĬШ ũШƽĲƖĲШċĦƕƨŔƖĲĬШ
ƨƚŔŰŊШċШƓƖŸĤĲШĬŔċůĲƣĲƖШŸŉШΝΡШӓůШċŰĬШċШĤĲċůШĦƨƖƖĲŰƣШŸŉШΞΜШŰ Ю 

[ŸƖШůŸŰċǍŔƣĲЯШÂЯШÉŔЯШ ũЯШòЯШÂĤЯШÑőЯШÖЯШ9ċЯШxċЯШ9ĲЯШÂƖЯШ ĬЯШÉůЯШEƨЯШ]ĬЯШÑĤЯШ?ǃЯШcŸЯШEƖЯШÑůЯШòĤЯШxƨЯШċŰĬШ[ĲШƽĲƖĲШ
ċĦƕƨŔƖĲĬШƨƚŔŰŊШċШƓƖŸĤĲШĬŔċůĲƣĲƖШŸŉШΝШӓůШċŰĬШċШĤĲċůШĦƨƖƖĲŰƣШŸŉШΣΜШŰ Ю 

~ĲƣőŸĬŸũŸŊǃЮŉŸƖЮÅĤфÉƖЮ]ĲŸĦőƖŸŰŸũŸŊǃ 

]ĲŸĦőƖŸŰŸũŸŊŔĦċũШċŰĬШĦőĲůŔĦċũШċŰċũǃƚŔƚШŸŉШĤŔŸƣŔƣĲШƽċƚШƓĲƖŉŸƖůĲĬШċƣШƣőĲШ[ŔƓťĲШxċĤŸƖċƣŸƖǃШŉŸƖШÑƖċĦĲШ
EũĲůĲŰƣШÅĲƚĲċƖĦőШыÖŰŔƻĲƖƚŔƣǃШŸŉШ7ƖŔƣŔƚőШ9ŸũƨůĤŔċШ§ťċŰċŊċŰЯШuĲũŸƽŰċЯШ9ċŰċĬċьЮШ?ċƣċШƽċƚШŊċƣőĲƖĲĬШ
ĬƨƖŔŰŊШŸŰĲШċŰċũǃƣŔĦċũШƚĲƚƚŔŸŰШƨƚŔŰŊШċŰШEÉxШ ìÅШΝΦΟШĲǂĦŔůĲƖШũċƚĲƖШċĤũċƣŔŸŰШыx ьШċƓƓċƖċƣƨƚШƽŔƣőШċШ
ÑƽŸéŸũΟШċĤũċƣŔŸŰШĦĲũũШĦŸŰŰĲĦƣĲĬШƣŸШċŰШ ŊŔũĲŰƣШΥΦΜΜШŔŰĬƨĦƣŔƻĲũǃШĦŸƨƓũĲĬШƓũċƚůċШƖĲċĦƣŔŸŰрĦĲũũШůċƚƚШ
ƚƓĲĦƣƖŸůĲƣĲƖШыf9Âр~Éо~ÉьЮШÑőĲШÅĤоÉƖШŊĲŸĦőƖŸŰŸũŸŊǃШƚĲƣƨƓШŉŸũũŸƽƚШƣőĲШƓƖŸƣŸĦŸũШŸŉШxċƖƚŸŰШĲƣШċũЮШыΞΜΞΟьШ
ƣőċƣШŔƚШĤċƚĲĬШŉƖŸůШüċĦťШċŰĬШcŸŊůċũůШыΞΜΝΣьШċŰĬШÅĲĬċċШĲƣШċũЮШыΞΜΞΝьЮ 

xċƚĲƖШċĤũċƣŔŸŰШƽċƚШƓĲƖŉŸƖůĲĬШŸŰШƣőĲШůŔŰĲƖċũƚШŔŰЮƚŔƣƨЮƨƚŔŰŊШƚƣċŰĬċƖĬШƣőŔŰШƚĲĦƣŔŸŰƚШыΟΜШӓůШƣőŔĦťŰĲƚƚьШ
ƽŔƣőШċШΣΜШů͓ШĤĲċůШĬŔċůĲƣĲƖЯШċШΡШcǍШƖĲƓĲƣŔƣŔŸŰШƖċƣĲЯШċŰĬШǰƨĲŰĦĲШŸŉШӈΟЮΡШsоĦůΟЮ 

ÑőĲШŊĲŸĦőƖŸŰŸũŸŊŔĦċũШƖċƣŔŸƚШŉƖŸůШƣőĲШƖċƽШůĲċƚƨƖĲĬШĬċƣċШċƖĲШĦċũĦƨũċƣĲĬШƽŔƣőШfŸũŔƣĲШƚŸŉƣƽċƖĲШыƻЮШΠЮΝΜбШ
ÂċƣŸŰШĲƣШċũЮЯШΞΜΝΝьШƨƚŔŰŊШċŰШŔŰрőŸƨƚĲШĬċƣċШƖĲĬƨĦƣŔŸŰШƚĦőĲůĲШŉŸƖШÅĤоÉƖШыxċƖƚŸŰШĲƣШċũЮЯШΞΜΞΟбШΞΜΞΠьЮШÑőĲШ
ĬċƣċШƖĲĬƨĦƣŔŸŰШƚĦőĲůĲШŔŰĦũƨĬĲƚШĤċĦťŊƖŸƨŰĬрƚƨĤƣƖċĦƣŔŸŰЯШċŰĬШĦŸƖƖĲĦƣŔŸŰШŉŸƖШĤŸƣőШŔŰƚƣƖƨůĲŰƣШĬƖŔŉƣШċŰĬШ
ĬŸƽŰőŸũĲШŉƖċĦƣŔŸŰċƣŔŸŰШŸŉШƣőĲШƖċƽШĬċƣċШыÂċƣŸŰШĲƣШċũЮЯШΞΜΝΜьЮШÑőĲШŔƚŸĦőƖŸŰШĬċƣĲШƽċƚШĦċũĦƨũċƣĲĬШƨƚŔŰŊШ
fƚŸƓũŸƣÅШыéĲƖůĲĲƚĦőЯШΞΜΝΥьЮ 



ÑőĲШ?ċƣċĤċƚĲШċƖĦőŔƣĲĦƣƨƖĲШШрШШ~ŔŰĲƖċũШÂƖŸƚƓĲĦƣŔƻŔƣǃШ~ŸĬĲũũŔŰŊ 

рШШΝΦШШр 
  

ΟЮΟЮ ~ŔŰĲƖċũШÂƖŸƚƓĲĦƣŔƻŔƣǃШ~ŸĬĲũũŔŰŊ 

Ш~ŔŰĲƖċũШÂƖŸƚƓĲĦƣŔƻŔƣǃШ~ŸĬĲũũŔŰŊШы~Â~ьШƽŸƖťǰŸƽШƽċƚШŔůƓũĲůĲŰƣĲĬШƨƚŔŰŊШ[ƨǍǍǃШÉĲƣШÑőĲŸƖǃШыüċĬĲőЯШ
ΝΦΣΡьШƣŸШĬĲůŸŰƚƣƖċƣĲШƣőĲШĬċƣċĤċƚĲѣƚШċƓƓũŔĦċƣŔŸŰШŉŸƖШƓƖĲĬŔĦƣŔƻĲШůŸĬĲũũŔŰŊЮШÑőŔƚШƚƣċƣŔƚƣŔĦċũШůĲƣőŸĬƚШŔƚШ
ƽŔĬĲũǃШċƓƓũŔĲĬШƣŸШůŔŰĲƖċũШƓƖŸƚƓĲĦƣŔƻĲŰĲƚƚШĲƻċũƨċƣŔŸŰШы9ċƖƖċŰǍċШċŰĬШcċũĲЯШΞΜΜΝбШÂŸƖƽċũШĲƣШċũЮЯШΞΜΜΟбШxƨŸШ
ċŰĬШ?ŔůŔƣƖċťŸƓŸƨũŸƚЯШΞΜΜΟбШ ǃťęŰĲŰШĲƣШċũЮЯШΞΜΜΥбШ9ċƖƖċŰǍċЯШΞΜΝΞбШ[ŸƖĬШċŰĬШ7ũĲŰťŔŰƚŸƓЯШΞΜΜΥьЮ 

ÑőĲШƓƖŸĦĲƚƚШŔŰƻŸũƻĲƚа 

ΝЮ ĬĲǯŰŔŰŊШċШŊĲŰĲƣŔĦШůŸĬĲũШŉŸƖШċШƣċƖŊĲƣШĬĲƓŸƚŔƣШƣǃƓĲШƣŸШŔĬĲŰƣŔŉǃШĦƖŔƣŔĦċũШƚƓċƣŔċũШĦƖŔƣĲƖŔċЮ 
ΞЮ ƓƖŸĦĲƚƚŔŰŊШŊĲŸƚƓċƣŔċũШĬċƣċШŔŰƣŸШŉƨǍǍǃШůĲůĤĲƖƚőŔƓШůċƓƚШыΜтΝШƻċũƨĲьШƖĲƓƖĲƚĲŰƣŔŰŊШƣőĲƚĲШĦƖŔƣĲƖŔċЮ 
ΟЮ ŔŰƣĲŊƖċƣŔŰŊШůċƓƚШƨƚŔŰŊШċШ[ƨǍǍǃШ]ċůůċШŸƓĲƖċƣŸƖШƣŸШŊĲŰĲƖċƣĲШċШƓƖŸƚƓĲĦƣŔƻŔƣǃШůċƓЮ 
ΠЮ ƻċũŔĬċƣŔŰŊШƣőĲШůŸĬĲũШĤǃШƕƨċŰƣŔŉǃŔŰŊШƣőĲШƚƓċƣŔċũШĦŸƖƖĲũċƣŔŸŰШĤĲƣƽĲĲŰШőŔŊőрƓƖŸƚƓĲĦƣŔƻŔƣǃШǍŸŰĲƚШċŰĬШ
ťŰŸƽŰШĬĲƓŸƚŔƣƚЮ 

ìőŔũĲШċƓƓũǃŔŰŊШċШůŸƖĲШĬċƣċрĬƖŔƻĲŰШƓŸƚƚŔĤũĲШŉƨǍǍǃШƚĦŸƖĲƚШċƣƣƖŔĤƨƣŔŸŰЯШċШƓĲƖĦĲŰƣċŊĲШŸŉШƨŰĦĲƖƣċŔŰƣǃШƽċƚШ
ĦŸƻĲƖĲĬШ ĤǃШ ĲǂƓĲƖŔĲŰĦĲрĤċƚĲĬШ ċƣƣƖŔĤƨƣŔŸŰЯШ ƽőŔĦőШ ŔƚШ ĲǂƓĲĦƣĲĬШ ƣŸШ ĤċũċŰĦĲШ ƣőŔƚШ ťŔŰĬШ ŸŉШ ůŸĬĲũƚШ
ыüŔůůĲƖůċŰŰШċŰĬШüǃƚŰŸЯШΝΦΥΜьЮШÑőĲШƻċũŔĬċƣŔŸŰШŔƚШĲǂĦũƨƚŔƻĲũǃШĲƻŔĬĲŰĦĲрĤċƚĲĬЯШĦŸŰƚŔĬĲƖŔŰŊШƣőĲШƣƖƨĲШċŰĬШ
ŉċũƚĲШƓŸƚŔƣŔƻĲƚШċŰĬШŰĲŊċƣŔƻĲƚЮ 

ΠЮ ÑőĲШ?ċƣċĤċƚĲШċƖĦőŔƣĲĦƣƨƖĲ 

ÑőĲШƻċƚƣШċůŸƨŰƣШŸŉШőŔƚƣŸƖŔĦċũШĲǂƓũŸƖċƣŔŸŰШċŰĬШĲǂƓũŸŔƣċƣŔŸŰШĬċƣċШŉŸƖШÉċƖĬŔŰŔċќƚШůŔŰĲƖċũШŸĦĦƨƖƖĲŰĦĲƚШċŰĬШ
ŸƖĲШĬĲƓŸƚŔƣƚШŰĲĲĬĲĬШċШƚǃƚƣĲůċƣŔĦШƖĲŸƖŊċŰŔƚċƣŔŸŰШċŰĬШƚǃŰƣőĲƚŔƚШŔŰƣŸШƣőĲШ~ĲƣċũũŸŊĲŰŔĦШ?ċƣċĤċƚĲШŸŉШ
ÉċƖĬŔŰŔċЮШ?ĲƚŔŊŰĲĬШƣŸШĬĲƚĦƖŔĤĲЯШĦũċƚƚŔŉǃЯШċŰĬШƚƓċƣŔċũũǃШũŸĦċƣĲШůŔŰĲƖċũШƚŔƣĲƚЯШƣőŔƚШƖĲƚŸƨƖĦĲШƚĲƖƻĲƚШċƚШċШ
ŉŸƨŰĬċƣŔŸŰШŉŸƖШƓƖĲĬŔĦƣŔƻĲШůŸĬĲũũŔŰŊШċŰĬШċƚƚĲƚƚŔŰŊШůŔŰĲƖċũШĬĲƓŸƚŔƣƚШċĦƖŸƚƚШƣőĲШƖĲŊŔŸŰШыÑċĤũĲШΠЮΝьЮ 

fƣШŔƚШŔŰőĲƖĲŰƣũǃШċШƖĲũċƣŔŸŰċũШŊĲŸƚƓċƣŔċũШĬċƣċĤċƚĲШĬĲƻĲũŸƓĲĬШƽŔƣőŔŰШċШ]fÉШĲŰƻŔƖŸŰůĲŰƣЯШŔůƓũĲůĲŰƣĲĬШ
ƣőƖŸƨŊőШÄ]fÉШċŰĬШÂŸƚƣ]fÉШыƻŔċШÂŸƚƣŊƖĲÉÄxШċŰĬШÂŊ ĬůŔŰьЮШÑőĲШĬċƣċĤċƚĲШŔƚШƚƣƖƨĦƣƨƖĲĬШċƚШċШĬǃŰċůŔĦШċŰĬШ
ǰĲǂŔĤũĲШ ƣŸŸũШŉŸƖШ ĤŸƣőШƖĲƚĲċƖĦőШċŰĬШ ĲǂƓũŸƖċƣŔŸŰЯШ ċŰĬШŔƣƚШ ƓċƖċůĲƣĲƖƚШ ċƖĲШ ĦőŸƚĲŰШ ƣŸШĬĲƚĦƖŔĤĲШ ƣőĲШ
ůŔŰĲƖċũŔƚċƣŔŸŰƚЮШfƣƚШċƖĦőŔƣĲĦƣƨƖĲШŔƚШĬĲƚŔŊŰĲĬШŉŸƖШĦŸŰƣŔŰƨŸƨƚШĲǂƓċŰƚŔŸŰЯШċũũŸƽŔŰŊШŔƣШƣŸШŔŰĦŸƖƓŸƖċƣĲШŰĲƽШ
ĬċƣċШċŰĬШƖĲůċŔŰШĦƨƖƖĲŰƣЮШ?ċƣċШċƖĲШƚƣŸƖĲĬШŔŰШƚĲƓċƖċƣĲЯШƣőĲůċƣŔĦШƣċĤũĲƚШыĲЮŊЮЯШƚŔƣĲƚЯШůċƣĲƖŔċũƚЯШůŔŰĲƖċũƚЯШ
ƣǃƓĲьШƖĲũċƣĲĬШƣŸШĲċĦőШŸƣőĲƖШĤǃШċШƨŰŔƕƨĲШљŔĬњШŉŸƖШĲċĦőШŊĲŸŊƖċƓőŔĦċũũǃШƓũċĦĲĬШƚŔƣĲШы[ŔŊƨƖĲШΠЮΝьЮШÑőŔƚШƓƖĲƻĲŰƣƚШ
ĬƨƓũŔĦċƣŔŸŰЯШĲŰƚƨƖĲƚШŔŰŉŸƖůċƣŔŸŰШĦŸŰƚŔƚƣĲŰĦǃЯШċũũŸƽƚШŰĲƽШĬċƣċШĲŰƣƖǃШċŰĬШĦŸůƓũĲǂШƕƨĲƖŔĲƚШŉŸƖШĦőĲĦťŔŰŊШ
ċŰĬШƨƓĬċƣŔŰŊШĬċƣċШыĲЮŊЮЯШљǯŰĬЮċũũЮůŔŰĲƖċũŔƚċƣŔŸŰЮƽŔƣőŔŰЮΤťůЮŸŉЮċЮůċŢŸƖЮŉċƨũƣЮƣőċƣЮĦŸŰƣċŔŰƚЮĦĲƖƣċŔŰЮ
ĲũĲůĲŰƣƚЮċŰĬЮőċƚЮĤĲĲŰЮůŔŰĲĬњьЮШÑőĲШƚĦőĲůċШĬĲƚŔŊŰШċŰƣŔĦŔƓċƣĲƚШƣőĲШċĬĬŔƣŔŸŰШŸŉШŰĲƽШĬċƣċШƣǃƓĲƚШĤǃШ
ƚŔůƓũǃШċĬĬŔŰŊШċШŰĲƽШƣċĤũĲШċŰĬШƨƚŔŰŊШƣőĲШĦŸƖƖĲƚƓŸŰĬŔŰŊШљŔĬњЮ 

ìőċƣШůċƖťƚШƣőĲШƣƖċŰƚŔƣŔŸŰШŸŉШƣőŔƚШĬċƣċĤċƚĲШŉƖŸůШċШƖĲƓŸƚŔƣŸƖǃШƣŸШċШƓƖĲĬŔĦƣŔƻĲШƣŸŸũШŔƚШƣőĲШƓŸƚƚŔĤŔũŔƣǃШŸŉШĲċƚŔũǃШ
ǯŰĬŔŰŊШƓċƣƣĲƖŰƚШƣőƖŸƨŊőа 

¶ ÄƨĲƖŔĲƚаШƣŸШŊĲŰĲƖċƣĲШĬĲƖŔƻċƣŔƻĲШůċƓƚШċŰĬШĦŸŰĬƨĦƣШƕƨċŰƣŔƣċƣŔƻĲШċŰĬШƚƣċƣŔƚƣŔĦċũШċŰċũǃƚĲƚШыĲЮŊЮЯШ
љůċƓШ ĲƻĲƖǃШ ƚťċƖŰШ ůŔŰĲƖċũŔƚċƣŔŸŰШ ŔŰШ ċШ ΞťůШ ƖċĬŔƨƚШ ŉƖŸůШ ċШ ůċŔŰШ ŸƻĲƖƣőƖƨƚƣШ ċŰĬШ ũŔƚƣШ ƣőĲŔƖШ
ůŔŰĲƖċũŸŊŔĦċũШĦŸůƓŸƚŔƣŔŸŰњьЮ 

¶ ?ċƣċШĦŸƨƓũŔŰŊШċŰĬШƻŔƚƨċũŔƚċƣŔŸŰаШƣŸШċŰċũǃƚĲШĬċƣċШċƚШĬŔǭĲƖĲŰƣШũċǃĲƖƚШċŰĬШŉĲċƣƨƖĲƚШŸŰШ]fÉШыĲЮŊЮЯШ
љĦŸƨƓũĲШƣőĲШƓƖĲƻŔŸƨƚШůċƓШƽŔƣőШƚǃƚƣĲůċƣŔĦċũũǃШŊċƣőĲƖĲĬШŊĲŸĦőĲůŔĦċũШĬċƣċњьЮ 



ÑőĲШ?ċƣċĤċƚĲШċƖĦőŔƣĲĦƣƨƖĲШШрШШ~ŔŰĲƖċũШÂƖŸƚƓĲĦƣŔƻŔƣǃШ~ŸĬĲũũŔŰŊ 

рШШΞΜШШр 
  

[ĲċƣƨƖĲ [ŸƖЮÅĲƚĲċƖĦő [ŸƖЮEǂƓũŸƖċƣŔŸŰ 

9ŸůƓƖĲőĲŰƚŔƻĲЮ?ċƣċ ~ĲƣċũũŸŊĲŰŔĦШůŸĬĲũƚ ~ċǃШőċƻĲШƓŸƣĲŰƣŔċũШŸƖШŰŸƣ 

ÅĲũċƣŔŸŰċũЮċŰĬЮÉƓċƣŔċũ 
ŰċũǃƚŔŰŊШŊĲŸũŸŊŔĦċũШĦŸŰƣƖŸũƚШŸŰШ
ƣőĲШůŔŰĲƖċũŔƚċƣŔŸŰƚ 

cŔĲƖċƖĦőŔƚċƣŔŸŰШŸŉШƣċƖŊĲƣƚ 

?ǃŰċůŔĦЮċŰĬЮ[ũĲǂŔĤũĲ 
ũũŸƽƚШŔŰƣĲŊƖċƣŔŸŰШŸŉШŰĲƽШƖĲƚĲċƖĦőШ
ыĲЮŊЮЯШŊĲŸĦőƖŸŰŸũŸŊǃЯШ
ŊĲŸĦőĲůŔƚƣƖǃь 

fŰĦŸƖƓŸƖċƣĲƚШŰĲƽШĲǂƓũŸƖċƣŔŸŰШĬċƣċШ
ыĲЮŊЮЯШŊĲŸƓőǃƚŔĦƚШƚƨƖƻĲǃƚьШƣŸШƖĲǯŰĲШ

ƣċƖŊĲƣƚ 

9ŸƨƓũĲĬЮƽŔƣőЮ§ƣőĲƖЮ?ċƣċ 9ƖĲċƣŔŰŊШőŸũŔƚƣŔĦШůŸĬĲũƚ 
9ŸƖĲШŸŉШƣőĲШ]fÉрĤċƚĲĬШ
ƓƖŸƚƓĲĦƣŔƻŔƣǃШċŰċũǃƚŔƚЮ 

Table 4.1: Scopes and utilities for the structure of the Metallogenic Database of Sardinia. 

 

Figure 4.1: Entity Relationship Diagram (ER) of the Metallogenic Database of Sardinia 



ÑőĲШ?ċƣċĤċƚĲШċƖĦőŔƣĲĦƣƨƖĲШШрШШÅĲũċƣŔŸŰċũШƣċĤũĲƚ 

рШШΞΝШШр 
  

ΠЮΝЮ ÅĲũċƣŔŸŰċũШƣċĤũĲƚ 

ÑőĲШƖĲũċƣŔŸŰċũШŊĲŸĬċƣċĤċƚĲШƽċƚШĦŸŰƚƣƖƨĦƣĲĬШƨƚŔŰŊШÂŸƚƣ]fÉШƻΟҼШŉŸƖШÂŸƚƣŊƖĲÉÄxШƻΝΤҼШƣŸШůċŰċŊĲШƣőĲШ
ĦŸůƓƖĲőĲŰƚŔƻĲШŊĲŸũŸŊŔĦċũЯШůŔŰĲƖċũŸŊŔĦċũЯШċŰĬШƚƣƖƨĦƣƨƖċũШċƣƣƖŔĤƨƣĲƚШŉŸƖШĲċĦőШĬĲƓŸƚŔƣШĬĲƚŔŊŰċƣĲĬШċƚШ
ƓŸŔŰƣƚЮШìĲШċĬŸƓƣĲĬШƣőĲШũŸĦċũШEÂÉ]аΟΜΜΟШы~ŸŰƣĲШ~ċƖŔŸШоШfƣċũǃШǍŸŰĲШΝьШĦŸŸƖĬŔŰċƣĲШƚǃƚƣĲůЮ 

ÑőĲШĬċƣċĤċƚĲШƚĦőĲůċШĦŸůƓƖŔƚĲƚШΝΞШƣċĤũĲƚЯШƽŔƣőШƖĲũċƣŔŸŰƚőŔƓƚШĬĲǯŰĲĬШĤǃШċШŉŸƖĲŔŊŰШťĲǃШыљŔĬњьЮШÑőĲШљƚŔƣĲƚѠШ
ƣċĤũĲШƚƣŸƖĲƚШƣőĲШŊĲŰĲƖċũШŔŰŉŸƖůċƣŔŸŰШŸŉШƣőĲШůŔŰĲƖċũŔƚċƣŔŸŰШыŰċůĲЯШĦŸŸƖĬŔŰċƣĲƚЯШĲƣĦЮьШċŰĬШƣőĲШŉŸƖĲŔŊŰШťĲǃШ
ƣŸШƽőŔĦőШċũũШƣőĲШŸƣőĲƖШƣċĤũĲƚШƖĲŉĲƖЮ 

ƚŔƣĲƚаШÑőĲШƓƖŔůċƖǃШƣċĤũĲШĦŸŰƣċŔŰŔŰŊШƣőĲШĬĲƓŸƚŔƣШŔĬЯШŰċůĲЯШŊĲŸŊƖċƓőŔĦШĦŸŸƖĬŔŰċƣĲƚЯШċŰĬШƣőĲШƓĲƖŔŸĬШŸŉШ
ůŔŰŔŰŊШŸƖШĲǂƓũŸƖċƣŔŸŰШċĦƣŔƻŔƣǃЮШÑőĲШƚŔĬШǯĲũĬШĦŸŰƣċŔŰƚШƣőĲШƓƖŔůċƖǃШťĲǃШŉŸƖШƣőŔƚШƣċĤũĲЮШÑőĲШŔĬШǯĲũĬШƚĲƖƻĲƚШċƚШ
ƣőĲШŉŸƖĲŔŊŰШťĲǃШŉŸƖШċũũШƚƨĤŸƖĬŔŰċƣĲШƣċĤũĲƚЮ 

¶ ƚŔĬаШÑőĲШƓƖŔůċƖǃШŔĬĲŰƣŔǯĦċƣŔŸŰШťĲǃШŉŸƖШƣőĲШƣċĤũĲШĲŰƣŔƣŔĲƚЮ 
¶ ŔĬаШ ШƨŰŔƕƨĲШŰƨůĲƖŔĦċũШĦŸĬĲШċƚƚŔŊŰĲĬШƽŔƣőШċШŰŸƖƣőрƣŸрƚŸƨƣőШƓƖŸŊƖĲƚƚŔŸŰЯШŊĲŰĲƖċũũǃШƖĲƚƓĲĦƣŔŰŊШ
ƣőĲШĦŸŰƻĲŰƣŔŸŰШĲƚƣċĤũŔƚőĲĬШŔŰШƣőĲШΞΜΜΥШ~ĲƣċũũŸŊĲŰŔĦШ~ċƓЮШfƣќƚШƣőĲШŉŸƖĲŔŊŰШťĲǃШŉŸƖШƣőĲШŸƣőĲƖШ
ĲŰƣŔƣŔĲƚЮ 

¶ ŰċůĲаШÑőĲШƓƖŔůċƖǃШŔĬĲŰƣŔŉǃŔŰŊШŰċůĲШŸŉШƣőĲШƓŸŔŰƣЮШÑőŔƚШĦċŰШƖĲŉĲƖШƣŸШċŰШĲǂŔƚƣŔŰŊШůŔŰŔŰŊШƣŔƣũĲШыƓĲƖůŔƣШ
ŸƖШ ĦŸŰĦĲƚƚŔŸŰьЯШ ƣőĲШ ũŸĦċũŔƣǃЯШ ŸƖШ ƣőĲШ ŰĲċƖĲƚƣШ ƓƖŸůŔŰĲŰƣШ ƣŸƓŸŰǃůЮШ [ŸƖШ ƓƖċĦƣŔĦċũŔƣǃШ ċŰĬШ
ċĦĦĲƚƚŔĤŔũŔƣǃЯШƣőŔƚШƻĲƖƚŔŸŰШƓƖŔŸƖŔƣŔƚĲƚШũŸĦċũŔƣǃШŰċůĲƚШĲċƚŔũǃШŉŸƨŰĬШŸŰШƣőĲШƽĲĤШŸƖШŸŰШƖĲĦĲŰƣШ
ÅĲŊŔŸŰċũШ ÑĲĦőŰŔĦċũШ ~ċƓƚШ ы9ÑÅьЮШ ìőĲƖĲШ ƓƖĲƚĲŰƣЯШ ƣőĲШ ĬĲŰŸůŔŰċƣŔŸŰШ ŉƖŸůШ ƣőĲШ ƓƖĲƻŔŸƨƚШ
ůĲƣċũũŸŊĲŰŔĦШůċƓШŔƚШƖĲƣċŔŰĲĬШċƚШċШƚĲĦŸŰĬШŰċůĲЯШƚĲƓċƖċƣĲĬШĤǃШċШőǃƓőĲŰЮ 

¶ ũċƣеЮ ũŸŰŊаШ ?ĲǯŰĲШƣőĲШ ũŸĦċƣŔŸŰШ ŸŉШ ƣőĲШ ƓŸŔŰƣЯШĲǂƓƖĲƚƚĲĬШƽŔƣőШ ťŔũŸůĲƣƖĲШ ĦŸŸƖĬŔŰċƣĲƚШ ŔŰШ ƣőĲШ
EÂÉ]аΟΜΜΟШтШ~ŸŰƣĲШ~ċƖŔŸШоШfƣċũǃШǍŸŰĲШΝШƖĲŉĲƖĲŰĦĲШƚǃƚƣĲůЯШƚƣŸƖĲĬШċƚШċШŊĲŸůĲƣƖǃШƣǃƓĲШŔŰШÂŸƚƣ]fÉЮШ
ũũШƓŸŔŰƣƚШƽĲƖĲШůĲƣŔĦƨũŸƨƚũǃШƖĲƻŔƚŔƣĲĬШƨƚŔŰŊШŸƖƣőŸƓőŸƣŸƚЯШŊĲŸũŸŊŔĦċũШůċƓƚЯШċŰĬШƣĲĦőŰŔĦċũШ

ƖĲƓŸƖƣƚШƣŸШũŸĦċƣĲШůŔŰĲƖċũŔƚĲĬШŸƨƣĦƖŸƓƚШŸƖШƖĲƓƖĲƚĲŰƣċƣŔƻĲШůŔŰŔŰŊШƚŔƣĲƚШƓƖĲĦŔƚĲũǃЮ 

¶ ĦċƖŊыƖĲŉаШÑőĲШŔĬĲŰƣŔǯĦċƣŔŸŰШŰƨůĤĲƖШŸŉШƣőĲШŸǭŔĦŔċũШŊĲŸũŸŊŔĦċũШĦċƖƣŸŊƖċƓőǃШы9 Å]ьШƚőĲĲƣШŔŰШƽőŔĦőШ
ƣőĲШċƖĲċШŉċũũƚЮ 

¶ ŸƓĲƖċƣŔŰŊыƚƣċƖƣеЮŸƓĲƖċƣŔŰŊыĲŰĬаШÑőĲШőŔƚƣŸƖŔĦċũШƓĲƖŔŸĬШŸŉШůŔŰŔŰŊШċĦƣŔƻŔƣǃШċŰĬоŸƖШĲǂƓũŸƖċƣŔŸŰЮ 

ĲůƚċаШ9ŸŰƣċŔŰƚШƣőĲШŔĬĲŰƣŔǯĦċƣŔŸŰШĦŸĬĲШũŔŰťŔŰŊШĲċĦőШƚŔƣĲШƣŸШŔƣƚШĦŸƖƖĲƚƓŸŰĬŔŰŊШƖĲĦŸƖĬШŔŰШƣőĲШŉŸƖůĲƖШ
ÉċƖĬŔŰŔċŰШ~ŔŰŔŰŊШ ŊĲŰĦǃШыE~É ьШċƖĦőŔƻĲЮ 

¶ ĲŔĬаШÑőĲШƓƖŔůċƖǃШŔĬĲŰƣŔǯĦċƣŔŸŰШťĲǃШŉŸƖШƣőĲШƣċĤũĲШĲŰƣŔƣŔĲƚЮ 

¶ ŔĬаШÑőĲШŉŸƖĲŔŊŰШťĲǃШƖĲũċƣŔŰŊШƣŸШƣőĲШƚŔƣĲƚШƣċĤũĲЮ 
¶ ĲůƚċаШÑőĲШŸƖŔŊŔŰċũШŔĬĲŰƣŔǯĦċƣŔŸŰШŰƨůĤĲƖШŉƖŸůШƣőĲШEŰƣĲШ~ŔŰĲƖċƖŔŸШÉċƖĬŸШыE~É ьШƖĲƓŸƖƣƚШƖĲũċƣĲĬШ
ƣŸШƣőĲШĲǂƓũŸƖċƣŔŸŰШċŰĬоŸƖШůŔŰŔŰŊШƓĲƖůŔƣЮ 

ċĦƣŔƻŔƣǃаШƚǃŰƣőĲƚŔƚĲШƣőĲШťŔŰĬШŸŉШċĦƣŔƻŔƣŔĲƚШƣőċƣШƽĲƖĲШĦċƖƖŔĲĬШŸƨƣШŔŰШƣĲƖůƚШŸŉШĲǂƓũŸƖċƣŔŸŰШŸƖШĲǂƓũŸŔƣċƣŔŸŰЮ 

¶ ċŔĬаШÑőĲШƓƖŔůċƖǃШŔĬĲŰƣŔǯĦċƣŔŸŰШťĲǃШŉŸƖШƣőĲШƣċĤũĲШĲŰƣŔƣŔĲƚЮ 
¶ ŔĬаШÑőĲШŉŸƖĲŔŊŰШťĲǃШƖĲũċƣŔŰŊШƣŸШƣőĲШƚŔƣĲƚШƣċĤũĲЮ 

¶ ƚƣċƣƨƚаШ9ũċƚƚŔǯĲƚШċƚаШŔьШőŔŰƣШƣőĲШťŰŸƽŰШĤƨƣШƨŰĲƻċũƨċƣĲĬШŸĦĦƨƖƖĲŰĦĲƚШƽőŔĦőШĦŸƨũĬШƚĲƖƻĲШċƚШŊƨŔĬĲƚШ
ŉŸƖШƓƖŸƚƓĲĦƣŔŸŰЯШŔŔьШŸƖĲЮĬĲƓŸƚŔƣƚЯШƣőĲШŸŰĲƚШƣőċƣШőċƻĲШĤĲĲŰШƚƨĤŢĲĦƣШƣŸШĲĦŸŰŸůŔĦШĲƻċũƨċƣŔŸŰШċŰĬоŸƖШ
ĲǂƣƖċĦƣŔŸŰЮ 



ÑőĲШ?ċƣċĤċƚĲШċƖĦőŔƣĲĦƣƨƖĲШШрШШÅĲũċƣŔŸŰċũШƣċĤũĲƚ 

рШШΞΞШШр 
  

¶ ƽŸƖťƚаШŔĬĲŰƣŔŉǃШċĦƣŔƻĲШċŰĬШŔŰċĦƣŔƻĲШůŔŰĲƚШċŰĬШƕƨċƖƖŔĲƚЯШĲǂƓũŸƖċƣŔŸŰрŸŰũǃШƚŔƣĲƚЯШůŔŰŔŰŊШƽċƚƣĲƚШ
ċŰĬШŔŰċĦĦĲƚƚŔĤũĲШċƖĲċƚШыċŰƣőƖŸƓŔƚĲĬЯШƖĲĦŸƻĲƖĲĬьЮ 

ƣǃƓĲаШ?ĲǯŰĲƚШƣőĲШƓƖŔůċƖǃШŸƖĲШĬĲƓŸƚŔƣШĦũċƚƚШċĦĦŸƖĬŔŰŊШƣŸШƣőĲШůŸƚƣШĦŸůůŸŰШŔŰƣĲƖŰċƣŔŸŰċũШƣĲƖůƚЮШ[ŸƖШ
ĲċĦőШ ƓŸŔŰƣШ ыƚċůĲШ љŔĬњШ ċŰĬШ ƚċůĲШ ĦŸŸƖĬŔŰċƣĲƚьЯШůƨũƣŔƓũĲШ ƣǃƓĲƚШ ŸŉШ ŸƖĲШ ĬĲƓŸƚŔƣƚШ ƽŔƣőШ ĬŔǭĲƖĲŰƣШ
ĦőċƖċĦƣĲƖŔƚƣŔĦƚШůċǃШĤĲШƓƖĲƚĲŰƣЯШċŰĬШƣőĲШŉŸũũŸƽŔŰŊШċƣƣƖŔĤƨƣĲƚШůċǃШƖĲŉĲƖШƣŸШŸŰĲШƣǃƓĲШŸƖШċŰŸƣőĲƖЯШƣŸШċũũШŸŉШ
ƣőĲůШŸƖШƣŸШƓċƖƣШŸŉШƣőĲůЮШÑŸШċƻŸŔĬШƖĲĬƨŰĬċŰĦŔĲƚШċŰĬШĦŸůƓũŔĦċƣŔŸŰƚЯШƽĲШĬŔĬŰќƣШċƚƚŔŊŰШĲċĦőШŉĲċƣƨƖĲШ
ƨŰŔƻŸĦċũũǃШƣŸШĲċĦőШƣǃƓĲШыƽőŔĦőШŔƚШƓŸƚƚŔĤũĲШċƣШůŸƖĲШĬĲƣċŔũĲĬШƚĦċũĲƚЯШĲЮŊЮЯШƣőĲШÅŸƚċƚр§ƖĤċŔШĬċƣċĤċƚĲьЯШĤƨƣШ
ƣőĲШƚŔůƓũĲШƣĲƖůƚШĦċŰШĤĲШċƓƓũŔĲĬШƣŸШƣőĲШƖŔŊőƣШƣǃƓĲШĤǃШƖĲċĬŔŰŊШƣőĲШŊĲŰĲƖċũШůŸĬĲũƚШŉŸƖШĲċĦőШƣǃƓĲЮ 

¶ ƣŔĬаШÑőĲШƓƖŔůċƖǃШŔĬĲŰƣŔǯĦċƣŔŸŰШťĲǃШŉŸƖШƣőĲШƣċĤũĲШĲŰƣŔƣŔĲƚЮ 
¶ ŔĬаШÑőĲШŉŸƖĲŔŊŰШťĲǃШƖĲũċƣŔŰŊШƣŸШƣőĲШƚŔƣĲƚШƣċĤũĲЮ 
¶ ƣǃƓĲаШfƣШŔƚШċƚƚŔŊŰĲĬШĤċƚĲĬШŸŰШůŔŰĲƖċũŸŊŔĦċũШĦŸůƓŸƚŔƣŔŸŰЯШŊĲŰĲƚŔƚЯШůŸƖƓőŸũŸŊǃЯШċŰĬШŊĲŸũŸŊŔĦċũШ
ĦŸŰƣĲǂƣЮШEǂċůƓũĲƚШŔŰĦũƨĬĲШŊƖĲŔƚĲŰЯШƚťċƖŰЯШũŸƽоőŔŊőрƚƨũǯĬċƣŔŸŰШĲƓŔƣőĲƖůċũШƻĲŔŰЯШƓŸƖƓőǃƖǃЯШ~éÑШ
ы~ŔƚƚŔƚƚŔƓƓŔШéċũũĲǃрÑǃƓĲьЯШÉE?EñЯШƓĲŊůċƣŔƣĲЯШċůŸŰŊШŸƣőĲƖƚЮ 

ĦƚƖůаШőŔŊőũŔŊőƣШƣőĲШ9ƖŔƣŔĦċũШċŰĬШÉƣƖċƣĲŊŔĦШÅċƽШůċƣĲƖŔċũƚШŉŸƨŰĬШŔŰШƣőĲШůŔŰĲƖċũŔƚċƣŔŸŰЮ 

¶ ĦŔĬаШÑőĲШƓƖŔůċƖǃШŔĬĲŰƣŔǯĦċƣŔŸŰШťĲǃШŉŸƖШƣőĲШƣċĤũĲШĲŰƣŔƣŔĲƚЮ 
¶ ŔĬаШÑőĲШŉŸƖĲŔŊŰШťĲǃШƖĲũċƣŔŰŊШƣŸШƣőĲШƚŔƣĲƚШƣċĤũĲЮ 
¶ ĦцƚƖůаШfŰĬŔĦċƣĲƚШƣőĲШ9ƖŔƣŔĦċũШċŰĬоŸƖШÉƣƖċƣĲŊŔĦШÅċƽШ~ċƣĲƖŔċũƚШы9Å~ƚоÉÅ~ƚьШƓƖĲƚĲŰƣШŔŰШƣőĲШ
ůŔŰĲƖċũŔƚċƣŔŸŰЮШÑőĲǃШŔŰĦũƨĬĲШŸĦĦƨƖƖĲŰĦĲƚШƣŸШƓĲƖůŔƣШƓƖŸƚƓĲĦƣШĲƻċũƨċƣŔŸŰШċŰĬШŸƖĲШůŸĬĲũũŔŰŊЮШ 

ĦŸůůŸĬŔƣŔĲƚжЮĦċƣċũŸŊƨĲƚШƣőĲШĲĦŸŰŸůŔĦШƖċƽШůċƣĲƖŔċũƚШыĲЮŊЮЯШƚŔũƻĲƖЯШĤċƖŔƣĲЯШĦŸƓƓĲƖьШƓƖĲƚĲŰƣШŔŰШƣőĲШ
ůŔŰĲƖċũŔƚċƣŔŸŰЮШ 

¶ ůŔĬаШÑőĲШƓƖŔůċƖǃШŔĬĲŰƣŔǯĦċƣŔŸŰШťĲǃШŉŸƖШƣőĲШƣċĤũĲШĲŰƣŔƣŔĲƚЮ 
¶ ŔĬаШÑőĲШŉŸƖĲŔŊŰШťĲǃШƖĲũċƣŔŰŊШƣŸШƣőĲШƚŔƣĲƚШƣċĤũĲЮ 
¶ ĦŸůůŸĬŔƣŔĲƚаШШĦŸůƓƖĲőĲŰƚŔƻĲШũŔƚƣШŸŉШċũũШƖċƽШůċƣĲƖŔċũƚШƓƖĲƚĲŰƣЯШŔŰĦũƨĬŔŰŊШĤŸƣőШĦƖŔƣŔĦċũоŰŸŰр
ĦƖŔƣŔĦċũШċŰĬШƚƣƖċƣĲŊŔĦоŰŸŰрƚƣƖċƣĲŊŔĦШŸŰĲƚЮШÑőŔƚШƣċĤũĲШĲǂƓċŰĬƚШƨƓŸŰШƣőĲШĦƚƖůШƣċĤũĲЮ 

ůŔŰĲƖċũƚаШĲǂƓũŔĦċƣĲШƣőĲШůŸƚƣШĦŸůůŸŰШůŔŰĲƖċũŸŊŔĦċũШƓőċƚĲƚШŔŰШƽőŔĦőШƣőĲШĲĦŸŰŸůŔĦШůċƣĲƖŔċũƚШĦċŰШĤĲШ
ŉŸƨŰĬШыĲЮŊЮЯШŊċũĲŰċЯШƚƓőċũĲƖŔƣĲЯШǰƨŸƖŔƣĲЯШĦőċũĦŸƓǃƖŔƣĲьЮ 

¶ ŰŔĬаШÑőĲШƓƖŔůċƖǃШŔĬĲŰƣŔǯĦċƣŔŸŰШťĲǃШŉŸƖШƣőĲШƣċĤũĲШĲŰƣŔƣŔĲƚЮ 
¶ ŔĬаШÑőĲШŉŸƖĲŔŊŰШťĲǃШƖĲũċƣŔŰŊШƣŸШƣőĲШƚŔƣĲƚШƣċĤũĲЮ 
¶ ůŔŰĲƖċũƚаШÑőĲШƓƖŔůċƖǃШċŰĬШƚĲĦŸŰĬċƖǃШůŔŰĲƖċũШƚƓĲĦŔĲƚШĦŸůƓŸƚŔŰŊШƣőĲШůŔŰĲƖċũŔƚċƣŔŸŰЯШŔŰĦũƨĬŔŰŊШ
ƣőĲШőŸƚƣƚШŉŸƖШ9Å~ƚШċŰĬШŰċƣŔƻĲШůĲƣċũƚШыĲЮŊЮЯШŊŸũĬЯШƚŔũƻĲƖьЮ 

ůŸƖƓőŸũŸŊǃжШĬĲƚĦƖŔĤĲƚШƣőĲШŊĲŸůĲƣƖŔĦШŉŸƖůШŸŉШƣőĲШůŔŰĲƖċũŔƚĲĬШĤŸĬǃШыĲЮŊЮЯШƚƣƖċƣŔŉŸƖůЯШƣċĤƨũċƖЯШũĲŰƣŔŉŸƖůьЮ 

¶ ŸŔĬаШÑőĲШƓƖŔůċƖǃШŔĬĲŰƣŔǯĦċƣŔŸŰШťĲǃШŉŸƖШƣőĲШƣċĤũĲШĲŰƣŔƣŔĲƚЮ 

¶ ŔĬаШÑőĲШŉŸƖĲŔŊŰШťĲǃШƖĲũċƣŔŰŊШƣŸШƣőĲШƚŔƣĲƚШƣċĤũĲЮ 
¶ ůŸƖƓőŸũŸŊǃаШƣőĲШŊĲŸůĲƣƖŔĦШƚőċƓĲШŸŉШƣőĲШůŔŰĲƖċũŔƚċƣŔŸŰЮ 

ƣĲǂƣƨƖĲжШ?ĲƚĦƖŔĤĲƚШƣőĲШŔŰƣĲƖŰċũШŉċĤƖŔĦШŸŉШƣőĲШůŔŰĲƖċũŔƚċƣŔŸŰƚШыĲЮŊЮЯШĤƖĲĦĦŔċƣĲĬЯШĬŔƚƚĲůŔŰċƣĲĬь 

¶ ǂŔĬаШÑőĲШƓƖŔůċƖǃШŔĬĲŰƣŔǯĦċƣŔŸŰШťĲǃШŉŸƖШƣőĲШƣċĤũĲШĲŰƣŔƣŔĲƚЮ 
¶ ŔĬаШÑőĲШŉŸƖĲŔŊŰШťĲǃШƖĲũċƣŔŰŊШƣŸШƣőĲШƚŔƣĲƚШƣċĤũĲЮ 
¶ ƣĲǂƣƨƖĲаШÑőĲШůċĦƖŸƚĦŸƓŔĦШƚƓċƣŔċũШƖĲũċƣŔŸŰƚőŔƓƚШĤĲƣƽĲĲŰШƣőĲШůŔŰĲƖċũŔƚċƣŔŸŰШĦŸŰƚƣŔƣƨĲŰƣƚЮ 



ÑőĲШ?ċƣċĤċƚĲШċƖĦőŔƣĲĦƣƨƖĲШШрШШÅĲũċƣŔŸŰċũШƣċĤũĲƚ 

рШШΞΟШШр 
  

ŸƖŔĲŰƣċƣŔŸŰжЮÅĲĦŸƖĬƚШƣőĲШƚƓċƣŔċũШċƣƣŔƣƨĬĲШŔŰŉŸƖůċƣŔŸŰШŸŉШƣőĲШůŔŰĲƖċũŔƚĲĬШĤŸĬǃШƨƚŔŰŊШƚƣċŰĬċƖĬШŊĲŸũŸŊŔĦċũШ
ĦŸŰƻĲŰƣŔŸŰƚЮ 

¶ ŸƖŔĬаШÑőĲШƓƖŔůċƖǃШŔĬĲŰƣŔǯĦċƣŔŸŰШťĲǃШŉŸƖШƣőĲШƣċĤũĲШĲŰƣŔƣŔĲƚЮ 
¶ ŔĬаШÑőĲШŉŸƖĲŔŊŰШťĲǃШƖĲũċƣŔŰŊШƣŸШƣőĲШƚŔƣĲƚШƣċĤũĲЮ 

¶ ƚƣƖŔťĲаШÑőĲШũŸŰŊŔƣƨĬŔŰċũШĬŔƖĲĦƣŔŸŰШŸŉШċШƓũċŰċƖШĤŸĬǃЯШċƣШċШƖŔŊőƣШċŰŊũĲШƣŸШƣőĲШĬŔƓШĬŔƖĲĦƣŔŸŰШыΜрΟΣΜ҄ьЮ 
¶ ĬŔƓаШÑőĲШĬŔƖĲĦƣŔŸŰШƣŸƽċƖĬƚШƽőŔĦőШƣőĲШƓũċŰċƖШĤŸĬǃШĬŔƓƚШыΜрΟΣΜ҄ьЮ 
¶ ƓũƨŰŊĲаШÑőĲШŔŰĦũŔŰċƣŔŸŰШŸŉШċШũŔŰĲċƖШĤŸĬǃШыΜрΦΜ҄ьЮ 

 

ŊĲŰĲƚŔƚжШfŰŉĲƖƚШƣőĲШŊĲŰĲƣŔĦШƓƖŸĦĲƚƚШċŰĬШŔƣƚШċŊĲЮШ 

¶ ŊŔĬаШÑőĲШƓƖŔůċƖǃШŔĬĲŰƣŔǯĦċƣŔŸŰШťĲǃШŉŸƖШƣőĲШƣċĤũĲШĲŰƣŔƣŔĲƚЮ 

¶ ŔĬаШÑőĲШŉŸƖĲŔŊŰШťĲǃШƖĲũċƣŔŰŊШƣŸШƣőĲШƚŔƣĲƚШƣċĤũĲЮ 
¶ ƓƖŸĦĲƚƚаШÑőĲШůċŔŰШŊĲŰĲƣŔĦШƓƖŸĦĲƚƚШыĲЮŊЮЯШőǃĬƖŸƣőĲƖůċũЯШƚťċƖŰЯШƚĲĬŔůĲŰƣċƖǃь 
¶ ċŊĲаШƣőĲШƓƖŸĦĲƚƚШċŊĲЯШŊĲŰĲƖċũũǃШĲǂƓƖĲƚƚĲĬШċƚШƣőĲШÂĲƖŔŸĬШыĲЮŊЮЯШ9ċƖĤŸŰŔŉĲƖŸƨƚЯШ§ƖĬŸƻŔĦŔċŰь 

őŸƚƣжШ?ŸĦƨůĲŰƣƚШƣőĲШũŔƣőŸũŸŊǃШыĲЮŊЮЯШũŔůĲƚƣŸŰĲЯШĬŸũŸůŔƣĲЯШƚċŰĬƚƣŸŰĲЯШƚőċũĲЯШůċǯĦШĬŔťĲƚьШċŰĬШŊĲŸũŸŊŔĦċũШ
ċŊĲШŸŉШƣőĲШŔůůĲĬŔċƣĲШőŸƚƣШƖŸĦťЮ 

¶ ũŔĬаШÑőĲШƓƖŔůċƖǃШŔĬĲŰƣŔǯĦċƣŔŸŰШťĲǃШŉŸƖШƣőĲШƣċĤũĲШĲŰƣŔƣŔĲƚЮ 

¶ ŔĬаШÑőĲШŉŸƖĲŔŊŰШťĲǃШƖĲũċƣŔŰŊШƣŸШƣőĲШƚŔƣĲƚШƣċĤũĲЮ 
¶ ũŔƣőŸũŸŊǃаШÑőĲШőŸƚƣШƖŸĦťШũŔƣőŸũŸŊǃШыĲЮŊЮЯШũŔůĲƚƣŸŰĲЯШƚőċũĲь 
¶ ċŊĲаШ ƣőĲШ ŊĲŸĦőƖŸŰŸũŸŊŔĦċũШ ċŊĲЯШ ŊĲŰĲƖċũũǃШ ĲǂƓƖĲƚƚĲĬШ ċƚШ ƣőĲШ ÂĲƖŔŸĬШ ыĲЮŊЮЯШ 9ċƖĤŸŰŔŉĲƖŸƨƚЯШ
§ƖĬŸƻŔĦŔċŰь 

ΠЮΝЮΝЮ 9ŸŰƣƖŸũũĲĬШéŸĦċĤƨũċƖŔĲƚ 

ÑőĲШĬċƣċĤċƚĲШĲůƓũŸǃƚШĦŸŰƣƖŸũũĲĬШƻŸĦċĤƨũċƖŔĲƚШƣŸШƚƣċŰĬċƖĬŔƚĲШƣĲƖůŔŰŸũŸŊǃШċĦƖŸƚƚШťĲǃШĬĲƚĦƖŔƓƣŔƻĲШ
ĬŸůċŔŰƚЯШĲŰƚƨƖŔŰŊШĬċƣċШĦŸŰƚŔƚƣĲŰĦǃШċŰĬШŉċĦŔũŔƣċƣŔŰŊШŔŰƣĲƖŸƓĲƖċĤŔũŔƣǃШƽŔƣőШŔŰƣĲƖŰċƣŔŸŰċũШŊĲŸũŸŊŔĦċũШ
ĬċƣċĤċƚĲƚЮ 

ũũШƣĲƖůƚШőċƻĲШĤĲĲŰШƚƣċŰĬċƖĬŔƚĲĬШƣŸШEŰŊũŔƚőШыũŸƽĲƖĦċƚĲьШŉŸũũŸƽŔŰŊШŔŰƣĲƖŰċƣŔŸŰċũШƚĦŔĲŰƣŔǯĦШĦŸŰƻĲŰƣŔŸŰƚЮ 

ÖŰĦĲƖƣċŔŰШĦũċƚƚŔǯĦċƣŔŸŰƚШċƖĲШůċƖťĲĬШƽŔƣőШċШƕƨĲƚƣŔŸŰШůċƖťШѣыеьѣШƚƨǭŔǂЮ 

ÑőĲǃШċƖĲШũŔƚƣĲĬШŔŰШ ÂÂE ?fñШ7Ю 

ΠЮΝЮΞЮ ?ċƣċШÄƨċũŔƣǃШċŰĬШfŰƣĲŊƖŔƣǃ 

ÑŸШŊƨċƖċŰƣĲĲШƣőċƣШƣőĲШŔŰŉŸƖůċƣŔŸŰШŔƚШċĦĦƨƖċƣĲЯШĦŸŰƚŔƚƣĲŰƣЯШċŰĬШƣőĲШůŸƚƣШƖĲũŔċĤũĲШƓŸƚƚŔĤũĲШŉŸƖШƚƓċƣŔċũШ
ċŰċũǃƚŔƚШċŰĬШĬĲĦŔƚŔŸŰрůċťŔŰŊЯШċШůƨũƣŔрũċǃĲƖĲĬШƚƣƖċƣĲŊǃШƽċƚШŔůƓũĲůĲŰƣĲĬЯШĦŸůĤŔŰŔŰŊШĬċƣċĤċƚĲрũĲƻĲũШ
ŔŰƣĲŊƖŔƣǃШĦőĲĦťƚШŸŰШÂŸƚƣŊƖĲƚШыƣőƖŸƨŊőШƣőĲШÂŊ ĬůŔŰШŔŰƣĲƖŉċĦĲьШƽŔƣőШċƓƓũŔĦċƣŔŸŰрũĲƻĲũШƻċũŔĬċƣŔŸŰШŸŰШÄ]fÉЮ 

ÉƓċƣŔċũШéċũŔĬċƣŔŸŰ 

ũũШĲŰƣŔƣŔĲƚШċƖĲШƖĲƓƖĲƚĲŰƣĲĬШĤǃШƓŸŔŰƣШƻĲĦƣŸƖƚШũŸĦċƣĲĬШƨƚŔŰŊа 

¶ ƚċƣĲũũŔƣĲШċŰĬШċĲƖŔċũШƓőŸƣŸƚШыŉƖŸůШƣőĲШΝΦΡΜƚьШƣŸШĦőĲĦťШƣőĲШƓƖĲƚĲŰĦĲШŸŉШĲǂƓũŸƖċƣŔŸŰШŸƖШůŔŰŔŰŊр
ƖĲũċƣĲĬШċĦƣŔƻŔƣŔĲƚШƚƨĦőШċƚШƖŸċĬШĦŸŰƚƣƖƨĦƣŔŸŰЯШĲǂĦċƻċƣŔŸŰƚЯШċŰĬШƽċƚƣĲШĬĲƓŸƚŔƣŔŸŰƚЮ 

¶ ƣŸƓŸŊƖċƓőŔĦШůċƓƚШƣŸШůċƣĦőШƣőĲШƣŸƓŸŰǃůƚШċŰĬШĲƻĲŰƣƨċũШƖĲĦŸƖĬĲĬШĲǂĦċƻċƣŔŸŰƚЮШÑőĲШŰċƣŔŸŰċũШ
ΝаΝΜΜΜΜШƚĦċũĲШ9ÑÅШċŰĬШΝаΞΡΜΜΜШƚĦċũĲШ]~ÑШƽĲƖĲШƨƚĲĬЮ 



ÑőĲШ?ċƣċĤċƚĲШċƖĦőŔƣĲĦƣƨƖĲШШрШШ?ċƣċĤċƚĲШƚǃůĤŸũŸŊǃШŉŸƖШĦċƖƣŸŊƖċƓőŔĦШƖĲƓƖĲƚĲŰƣċƣŔŸŰ 

рШШΞΠШШр 
  

¶ ŊĲŸũŸŊŔĦċũШ ůċƓƚШ ŉƖŸůШ ƣőĲШ ŸǭŔĦŔċũШ ΝаΡΜΜΜΜШ ŸǭŔĦŔċũШ ĦċƖƣŸŊƖċƓőǃШ ŉŸƖШ ĦőŸŸƚŔŰŊШ ƣőĲШ ĤĲƚƣШ
ƖĲƓƖĲƚĲŰƣċƣŔƻĲШũŸĦċƣŔŸŰШƣŸШŉƖċůĲШƣőĲШůŔŰĲƖċũŔƚċƣŔŸŰШŔŰШŔƣƚШŊĲŸũŸŊŔĦċũШĦŸŰƣĲǂƣЮШ 

ÑőĲШũŸĦċũũǃШƓƖŸŢĲĦƣĲĬШũċǃĲƖƚШċƖĲШƨƚĲĬШċƚШċШƖĲŉĲƖĲŰĦĲШƣŸШũŸĦċƣĲШƣőĲШůŔŰĲƖċũŔƚĲĬШƚŔƣĲƚШĤƖŸƨŊőƣШƣŸШċĬŸƓƣШƣőĲШ
ΟΜΜΟаШ~ŸŰƣĲШ~ċƖŔŸШоШfƣċũǃШüŸŰĲШΝШĦŸŸƖĬŔŰċƣĲШƚǃƚƣĲůЮ 

ƣƣƖŔĤƨƣĲШ ĦĦƨƖċĦǃ 

ƣƣƖŔĤƨƣĲШċĦĦƨƖċĦǃШŔƚШĲŰƚƨƖĲĬШƣőƖŸƨŊőШċШĦŸůĤŔŰċƣŔŸŰШŸŉШĦŸŰƣƖŸũũĲĬШƻŸĦċĤƨũċƖŔĲƚШċŰĬШƖĲũċƣŔŸŰċũШŔŰƣĲŊƖŔƣǃЮШ
ƚШĬĲƣċŔũĲĬШŔŰШƓƓĲŰĬŔǂШ7Шы9ŸŰƣƖŸũũĲĬШéŸĦċĤƨũċƖŔĲƚьЯШťĲǃШĬĲƚĦƖŔƓƣŔƻĲШǯĲũĬƚШũŔťĲШũŔƣőŸũŸŊǃЯШĦŸůůŸĬŔƣŔĲƚЯШ

ċŰĬШŊĲŰĲƣŔĦШƓƖŸĦĲƚƚШċƖĲШƓŸƓƨũċƣĲĬШƽŔƣőШĬŔƚĦƖĲƣĲШƣĲƖůƚШũŔƚƣĲĬШŔŰШĬĲĬŔĦċƣĲĬШũŸŸťƨƓШƣċĤũĲƚЮШÑőŔƚШċƓƓƖŸċĦőШ
ƓƖĲƻĲŰƣƚШŔŰĦŸŰƚŔƚƣĲŰĦŔĲƚШƚƨĦőШċƚШőċƻŔŰŊШѢƓĲŊůċƣŔƣĲѢШŔŰШŸŰĲШƖĲĦŸƖĬШċŰĬШѢƓĲŊůċƣŔƣĲƚѢШŔŰШċŰŸƣőĲƖЯШ
ĲŰƚƨƖŔŰŊШƣőċƣШĬċƣċШŔƚШŰŸƣШŸŰũǃШƚƣŸƖĲĬШĤƨƣШŔƚШċũƚŸШƚĲůċŰƣŔĦċũũǃШĦŸŰƚŔƚƣĲŰƣШċŰĬШƖĲċĬǃШŉŸƖШƖĲũŔċĤũĲШċŰċũǃƚŔƚЮШ
~ŸƖĲŸƻĲƖЯШƣőĲШƻŸĦċĤƨũċƖŔĲƚШĦċŰШĤĲШŔůƓũĲůĲŰƣĲĬШƽŔƣőШŰĲƽШƣĲƖůŔŰŸũŸŊǃШƣŸШċĬĬШĬĲƣċŔũШŸƖШƣŸШĦŸƖƖĲĦƣШ
ŔůƓƖĲĦŔƚĲШƖĲĦŸƖĬƚЮ 

ΠЮΞЮ ?ċƣċĤċƚĲШƚǃůĤŸũŸŊǃШŉŸƖШĦċƖƣŸŊƖċƓőŔĦШƖĲƓƖĲƚĲŰƣċƣŔŸŰ 

ÑőĲШĦċƖƣŸŊƖċƓőŔĦШƚǃůĤŸũŸŊǃШŉŸƖШƣőĲШŰĲƽШ~ĲƣċũũŸŊĲŰŔĦШ~ċƓШŸŉШÉċƖĬŔŰŔċШŔƚШĬĲƻĲũŸƓĲĬШŉŸƖШŔƣƚШĬŔŊŔƣċũШƨƚĲШċŰĬШ
ƚĦċũċĤŔũŔƣǃЮШfƣШƽċƚШĬĲƚŔŊŰĲĬШƽŔƣőŔŰШƣőĲШ]fÉШĲŰƻŔƖŸŰůĲŰƣШƣŸШőŔŊőũŔŊőƣШ9ƖŔƣŔĦċũШċŰĬШÉƣƖċƣĲŊŔĦШÅċƽШ~ċƣĲƖŔċũƚШ
ы9рÉÅ~ƚьЯШƣőĲŔƖШŊĲŸũŸŊŔĦċũШĦŸŰƣĲǂƣЯШċŰĬШĲĦŸŰŸůŔĦШƖĲũĲƻċŰĦĲЮ 

¶ 9ŸũŸƨƖШċŰĬШÉőċƓĲаШ?ŔǭĲƖĲŰƣШĦŸũŸƨƖƚШŔĬĲŰƣŔŉǃШƣőĲШůŸƚƣШĦŸůůŸŰШƖċƽШůċƣĲƖŔċũШċƚƚŸĦŔċƣŔŸŰƚЯШ
ŉŸũũŸƽŔŰŊШƣőĲШΞΜΜΥШ~ĲƣċũũŸŊĲŰŔĦШ~ċƓЮШfŰШƣőŔƚШƻĲƖƚŔŸŰЯШĲċĦőШċƚƚŸĦŔċƣŔŸŰШŔƚШċũƚŸШċƚƚŔŊŰĲĬШċШƨŰŔƕƨĲШ
ŊĲŸůĲƣƖŔĦШƚőċƓĲШċŰĬШƚŔǍĲШƣŸШƻŔƚƨċũŔƚĲШŸƻĲƖũċƓƓŔŰŊШċƚƚŸĦŔċƣŔŸŰƚШċŰĬШƣŸШĲůƓőċƚŔƚĲШÉр9Å~ƚЮ 

¶ ÉƣċƣƨƚШfŰĬŔĦċƣŸƖаШ ШĦŔƖĦũĲШċƖŸƨŰĬШƣőĲШƚǃůĤŸũШŔŰĬŔĦċƣĲƚШƣőĲШƚŔƣĲѣƚШƚƣċƣƨƚаШċШƚŸũŔĬШĤũċĦťШũŔŰĲШŉŸƖШċШ
ĬĲƓŸƚŔƣоůŔŰĲЯШċŰĬШċШĬċƚőĲĬШũŔŰĲШŉŸƖШůŔŰĲƖċũШŸĦĦƨƖƖĲŰĦĲƚЮ 

¶ ÑǃƓĲаШƣőĲШůŸƚƣШŔŰĬŔĦċƣŔƻĲШΡШƣǃƓĲƚЯШŔŰĦũƨĬŔŰŊШőǃĬƖŸƣőĲƖůċũШƻĲŔŰƚЯШŊƖĲŔƚĲŰЯШƚťċƖŰЯШ~éÑШċŰĬШÉE?EñШ
ċƖĲШƚőŸƽŰШĤǃШƚǃůĤŸũƚШƓŸƚŔƣŔŸŰĲĬШŸŰШƣőĲШƣŸƓШŸŉШƣőĲШĦŸůůŸĬŔƣŔĲƚШċŰĬШƚƣċƣƨƚШŔŰĬŔĦċƣŸƖƚЮШ[ŸƖШƣőĲШ
ƣǃƓĲƚШƣőċƣШƣĲŰĬШƣŸШőċƻĲШċШƓƖĲŉĲƖĲŰƣŔċũШĲũŸŰŊċƣŔŸŰШыƻĲŔŰƚШċŰĬШƚťċƖŰƚьЯШƣőĲШƚǃůĤŸũШƖŸƣċƣĲШĦũŸĦťƽŔƚĲШ
ŉƖŸůШƣőĲШŰŸƖƣőШċƖŸƨŰĬШƣőĲШŸƣőĲƖШƚŔƣĲШƚǃůĤŸũƚЯШċĦĦŸƖĬŔŰŊШƣŸШƣőĲШƚƣƖŔťĲШĬŔƖĲĦƣŔŸŰШŸŉШƣőĲШůŔŰĲƖċũŔƚĲĬШ
ĤŸĬǃЮ 

¶ xċĤĲũƚаШEċĦőШƚǃůĤŸũШŔƚШċĦĦŸůƓċŰŔĲĬШĤǃШƣőĲШљŔĬњШŸŉШƣőĲШƚŔƣĲЮ 

ÑőŔƚШƚŔůƓũĲЯШƚƣƖƨĦƣƨƖĲĬШċŰĬШƻĲƖƚċƣŔũĲШĬĲƚŔŊŰШĲŰƚƨƖĲƚШƣőĲШĬċƣċĤċƚĲШƚĦċũċĤŔũŔƣǃШċŰĬШƖĲƓƖĲƚĲŰƣċƣŔƻĲŰĲƚƚЮ 

7ĲũŸƽЯШċШĤƖŔĲŉШĬĲƚĦƖŔƓƣŔŸŰШŸŉШƣőĲШƚǃůĤŸũƚЮ 

 

 

 

 

 

 

 



ÑőĲШ?ċƣċĤċƚĲШċƖĦőŔƣĲĦƣƨƖĲШШрШШ?ċƣċĤċƚĲШƚǃůĤŸũŸŊǃШŉŸƖШĦċƖƣŸŊƖċƓőŔĦШƖĲƓƖĲƚĲŰƣċƣŔŸŰ 

рШШΞΡШШр 
  

9ŸůůŸĬŔƣŔĲƚ 

 
ũƨůŔŰƨůо7ċƨǂŔƣĲаШũċƖŊĲШŸƖċŰŊĲШĦŔƖĦũĲ 

 
éċŰċĬŔƨůШрШыÖƖċŰŔƨůШрШÑőŸƖŔƨůьаШƚůċũũШƓŔŰťШ
ƚƣċƖШŔŰШƣőĲШĤŸƣƣŸůШũĲŉƣШŸŉШƣőĲШƚŔƣĲШĦĲŰƣƖĲ 

 
ŰƣŔůŸŰǃШтШƖƚĲŰŔĦаШƚůċũũШůċůŊĲŰƣċШ

ĦŔƖĦũĲ  

ы]ŸũĬШрШÑĲũũƨƖŔƨůьаШƚůċũũШǃĲũũŸƽШƚƣċƖШŔŰШƣőĲШ
ƣŸƓШƖŔŊőƣШĦŸƖŰĲƖШŸŉШƣőĲШƚǃůĤŸũШŸŉШƣőĲШƚŔƣĲШ
ĦĲŰƣƖĲ 

 
9ŸĤċũƣШрШ ŔĦťĲũШтШ7ŔƚůƨƣőаШƚůċũũШǃĲũũŸƽШ
ĦŔƖĦũĲ  

ы9ŸċũьаШƚůċũũШĤũċĦťШĬŸƣ 

 
9ŸƓƓĲƖаШũċƖŊĲШŊƖĲĲŰШĦŔƖĦũĲ 

 
ыÑċũĦьаШƚůċũũШƽőŔƣĲШƚƕƨċƖĲ 

 
[ũƨŸƖŔƣĲШтШ7ċƖŔƣĲаШĤũƨĲШƣƖċƓĲǍŸŔĬ 

 
ыÄƨċƖƣǍьаШƚůċũũШƽŔƣőШŉŸƨƖрƓŸŔŰƣĲĬШƚƣċƖ 

 
]ĲƖůċŰŔƨůаШũċƖŊĲШũŔŊőƣШĤũƨĲШĦŔƖĦũĲ 

 
ыÂĲƖũŔƣĲьаШƚůċũũШƽőŔƣĲШĬŸƣ 

 
ÅċƖĲШEċƖƣőШEũĲůĲŰƣƚШыxŔŊőƣьаШxċƖŊĲШ
ǃĲũũŸƽШĦŔƖĦũĲШƽŔƣőШĬċƚőĲĬШũŔŰĲ  

ы~ŔĦċьаШƚůċũũШũŔŊőƣШŊƖĲǃШƓċƖċũũĲũŸŊƖċů 

 
~ċŰŊċŰĲƚĲШтШfƖŸŰаШÉůċũũШƖĲĬШƓĲŰƣċŊŸŰ 

 
ыuċŸũŔŰŔƣĲьаШƚůċũũШƽőŔƣĲШƓĲŰƣċŊŸŰ 

 
 ŔŸĤŔƨůШтШÑċŰƣċũŔƨůаШƚůċũũШĤƖŸƽŰШ
ĦŔƖĦũĲ  

ы9ĲƖċůŔĦШĦũċǃьаШŸƖċŰŊĲШƖĲĦƣċŰŊũĲ 

 
ыxĲċĬШрШüŔŰĦШрШÉŔũƻĲƖШрШÂǃƖŔƣĲьаШũċƖŊĲШ
ƣƖċŰƚƓċƖĲŰƣШƓĲŰƣċŊŸŰ  

ы7ĲŰƣŸŰŔƣĲьаШũŔŊőƣШŊƖĲǃШƖĲĦƣċŰŊũĲ 

 
ÑƨŰŊƚƣĲŰШрШы~ŸũǃĤĬĲŰƨůШрШÑŔŰьаШƚůċũũШ
ŊƖĲǃШĦŔƖĦũĲ  

[ĲũĬƚƓċƖаШũċƖŊĲШƓŔŰťШƚƕƨċƖĲ 

Éƣċƣƨƚ   

 
§ƖĲШĬĲƓŸƚŔƣаШũċƖŊĲШƣƖċŰƚƓċƖĲŰƣЯШĤũċĦťШ
ĦŸŰƣŸƨƖĲĬШĦŔƖĦũĲ  

~ŔŰĲƖċũШŸĦĦƨƖƖĲŰĦĲоőŔŰƣаШũċƖŊĲШƣƖċŰƚƓċƖĲŰƣЯШ
ĤũċĦťШĬċƚőĲĬШĦŔƖĦũĲ 

ÑǃƓĲ 

 
]ƖĲŔƚĲŰаШŊƖĲĲŰШƣƖŔċŰŊũĲШŸŰШƣőĲШƣŸƓШŸŉШƣőĲШ
ŸƣőĲƖШƚŔƣĲШƚǃůĤŸũƚШ  

ÉE?EñаШŊƖĲĲŰШőŸƖŔǍŸŰƣċũШƖĲĦƣċŰŊũĲШŸŰШƣőĲШ
ƣŸƓШŸŉШƣőĲШŸƣőĲƖШƚŔƣĲШƚǃůĤŸũƚШ 

 

cǃĬƖŸƣőĲƖůċũШƻĲŔŰаШĤũċĦťШƻĲƖƣŔĦċũШ
ƖĲĦƣċŰŊũĲШƓŸƚŔƣŔŸŰĲĬШŸŉШƣőĲШƚƣƖŔťĲШ
ĬŔƖĲĦƣŔŸŰШŸŉШƣőĲШůŔŰĲƖċũŔƚĲĬШĤŸĬǃЯШ
ĦŸƨŰƣŔŰŊШĦũŸĦťƽŔƚĲШŉŸƖШƣőĲШŰŸƖƣő 

 

ÉťċƖŰаШĤũċĦťШĬŸƣШƓŸƚŔƣŔŸŰĲĬШŸŉШƣőĲШƚƣƖŔťĲШ
ĬŔƖĲĦƣŔŸŰШŸŉШƣőĲШůŔŰĲƖċũŔƚĲĬШĤŸĬǃЯШĦŸƨŰƣŔŰŊШ
ĦũŸĦťƽŔƚĲШŉŸƖШƣőĲШŰŸƖƣő 

 
~éÑаШũŔŊőƣШĤũƨĲШőŸƖŔǍŸŰƣċũШƖĲĦƣċŰŊũĲШŸŰШ
ƣőĲШƣŸƓШŸŉШƣőĲШŸƣőĲƖШƚŔƣĲШƚǃůĤŸũƚШ 

  

 



ÑőĲШ?ċƣċĤċƚĲШċƖĦőŔƣĲĦƣƨƖĲШШрШШÑőĲШĦőċũũĲŰŊĲШŸŉШƚǃŰƣőĲƚĲƚШċŰĬШŸƖĲШůŸĬĲũũŔŰŊШŸŰШċШƖĲŊŔŸŰċũШƚĦċũĲ 

рШШΞΣШШр 
  

ΠЮΟЮ ÑőĲШĦőċũũĲŰŊĲШŸŉШƚǃŰƣőĲƚĲƚШċŰĬШŸƖĲШůŸĬĲũũŔŰŊШŸŰШċШƖĲŊŔŸŰċũШƚĦċũĲ 

ÑőĲШƚǃŰƣőĲƚŔƚЯШƚĦőĲůċƣŔƚċƣŔŸŰШċŰĬШƖċƣŔŸŰċũŔƚċƣŔŸŰШŸŉШĬċƣċШƣŸШĬĲƚĦƖŔĤĲШĦŸůƓũĲǂШůŔŰĲƖċũШƚǃƚƣĲůƚШŔƚШċШ
ĬŔǭŔĦƨũƣШĤƨƣШĲƚƚĲŰƣŔċũШƣċƚťЮШ7ƨŔũĬŔŰŊШċШĬċƣċĤċƚĲШƣŸШƚĲƖƻĲШƣőŔƚШƓƨƖƓŸƚĲЯШőŸƽĲƻĲƖЯШƖĲƕƨŔƖĲƚШŰċƻŔŊċƣŔŰŊШċШ
ŉƨŰĬċůĲŰƣċũШƣĲŰƚŔŸŰШĤĲƣƽĲĲŰШŔƣƚШŔĬĲċũШċŔůƚШċŰĬШƣőĲШƖĲċũŔƣǃШŸŉШċƻċŔũċĤũĲШĬċƣċЮШÑőĲШċƖĦőŔƣĲĦƣƨƖĲШċŰĬШ
ƻŸĦċĤƨũċƖǃШŸŉШċШĬċƣċĤċƚĲШůƨƚƣШĤĲШĬĲǯŰĲĬШĤǃШŔƣƚШŔŰƣĲŰĬĲĬШƨƚĲЯШċŰĬШŔŰШƣőĲШĦŸŰƣĲǂƣШŸŉШƣőŔƚШÂő?ЯШƣőĲШ
ĬċƣċĤċƚĲШůƨƚƣШƚĲƖƻĲШċШĤƖŸċĬШƓƨƖƓŸƚĲЯШĤċũċŰĦŔŰŊШƚĦŔĲŰƣŔǯĦЯШƣĲĦőŰŔĦċũЯШċŰĬШĲĦŸŰŸůŔĦШĦŸŰƚŔĬĲƖċƣŔŸŰƚШƣŸШ
ċũũŸƽШŉŸƖШƚŸůĲШũĲƻĲũШŸŉШĲƻċũƨċƣŔŸŰШċŰĬШƓƖĲĬŔĦƣŔŸŰЮ 

ÑőŔƚШƽŔĬĲрƖċŰŊŔŰŊШŸĤŢĲĦƣŔƻĲШŔƚШŔůůĲĬŔċƣĲũǃШĦŸŰƚƣƖċŔŰĲĬШĤǃШƣőĲШĬċƣċШƣőċƣШĦċŰШƖĲċũŔƚƣŔĦċũũǃШĤĲШċĦĦĲƚƚĲĬШ
ƽŔƣőŔŰШƣőĲШƣŔůĲШċŰĬШƖĲƚŸƨƖĦĲƚШŸŉШċШĬŸĦƣŸƖċũШƓƖŸŢĲĦƣЮШ~ƨĦőШŸŉШƣőĲШĲĦŸŰŸůŔĦЯШƣĲĦőŰŔĦċũЯШċŰĬШĬĲƣċŔũĲĬШ
ŊĲŸũŸŊŔĦċũШĬċƣċШŔƚШĲŔƣőĲƖШĦŸŰǯĬĲŰƣŔċũШĬƨĲШƣŸШŔƣƚШĦŸůůĲƖĦŔċũШŰċƣƨƖĲШŸƖШƖĲůċŔŰƚШũŸĦťĲĬШŔŰШƓċƓĲƖШċƖĦőŔƻĲƚШ
ƣőċƣШċƖĲШĬŔǭŔĦƨũƣШċŰĬШƣŔůĲрĦŸŰƚƨůŔŰŊШƣŸШċĦĦĲƚƚЮШÑőĲƚĲШƓƖċĦƣŔĦċũШũŔůŔƣċƣŔŸŰƚШŉŸƖĦĲĬШƨƚШƣŸШŉŸĦƨƚШŸŰШċШůŸƖĲШ
ċĦĦĲƚƚŔĤũĲШƓƖŔůċƖǃШƚŸƨƖĦĲаШƣőĲШƖĲƓŸƖƣƚШŸŉШƣőĲШEŰƣĲШ~ŔŰĲƖċƖŔŸШÉċƖĬŸШыE~É ьЮ 

ÑőĲШĬĲĦŔƚŔŸŰШƣŸШƨƚĲШE~É ШƖĲƓŸƖƣƚШĦċůĲШƽŔƣőШċŰШŔŰőĲƖĲŰƣШĦŸƚƣаШĬċƣċШƕƨċũŔƣǃЮШÑőĲƚĲШƖĲŊŔŸŰċũШƓƖŸƚƓĲĦƣŔŸŰШ
ĦċůƓċŔŊŰƚШƽĲƖĲШĦŸŰĬƨĦƣĲĬШŔŰШċШƚőŸƖƣШƓĲƖŔŸĬШĬƨƖŔŰŊШƣőĲШΝΦΥΜƚШƽŔƣőШũŔůŔƣĲĬШƓĲƖƚŸŰŰĲũЮШÑőĲШĬĲƚĦƖŔƓƣŔŸŰƚШ
ŸŉШůŔŰĲƖċũŔƚċƣŔŸŰƚШċƖĲШŸŉƣĲŰШĦŸŰĦŔƚĲЯШƖĲũǃŔŰŊШŸŰШċĤĤƖĲƻŔċƣĲĬШƣĲƖůƚШƣŸШċƻŸŔĬШƻĲƖĤŸƚŔƣǃЮШÑőŔƚШĦƖĲċƣĲƚШċШ
ƚŔŊŰŔǯĦċŰƣШŔŰƣĲƖƓƖĲƣŔƻĲШĦőċũũĲŰŊĲЯШċƚШƚŸůĲШƣĲƖůƚШőċĬШѢũŸĦċũѢШůĲċŰŔŰŊƚШċƣШƣőĲШƣŔůĲШƣőċƣШĬŔǭĲƖШŉƖŸůШ
ůŸĬĲƖŰШƨƚĲШыĲЮŊЮЯШѢƚĦőŔƚƣѢШƽċƚШƨƚĲĬШŉŸƖШůŸƚƣШƣǃƓĲƚШŸŉШƚŔũƣƚƣŸŰĲƚШċŰĬШċƖŊŔũũŔƣĲƚьЮШ[ƨƖƣőĲƖůŸƖĲЯШĦƖƨĦŔċũШ
ĬĲƣċŔũƚШƖĲŊċƖĬŔŰŊШƣĲǂƣƨƖĲƚЯШůŸƖƓőŸũŸŊǃЯШċŰĬШƚƣƖƨĦƣƨƖċũШŔŰĬŔĦċƣŸƖƚШċƖĲШŉƖĲƕƨĲŰƣũǃШŸůŔƣƣĲĬЯШċŰĬШƣőĲШƕƨċũŔƣǃШ
ċŰĬШƚƣǃũĲШŸŉШŔŰŉŸƖůċƣŔŸŰШƻċƖǃШŉƖŸůШŸŰĲШƓƖŸƚƓĲĦƣŸƖШƣĲċůШƣŸШċŰŸƣőĲƖЮ 

]ŔƻĲŰШƣőĲƚĲШĦŸŰƚƣƖċŔŰƣƚЯШċĦƕƨŔƖŔŰŊШŰĲƽЯШőŔŊőрƖĲƚŸũƨƣŔŸŰШŊĲŸũŸŊŔĦċũШċŰĬШĦŸůƓŸƚŔƣŔŸŰċũШĬċƣċШŔƚШũŸŊŔƚƣŔĦċũũǃШ
ŔůƓŸƚƚŔĤũĲШŉŸƖШůŸƖĲШƣőċŰШċШŉĲƽШƚĲũĲĦƣШŸĦĦƨƖƖĲŰĦĲƚШƽŔƣőŔŰШƣőĲШÂő?ШƣŔůĲũŔŰĲЮШ§ƨƖШƖĲƚƓŸŰƚĲШƣŸШƣőŔƚШőċƚШ
ĤĲĲŰа 

¶ ÑċƖŊĲƣĲĬШƓƖŸƚƓĲĦƣŔŸŰаШìĲШĦőŸƚĲШċШƖĲƚƣƖŔĦƣĲĬШŰƨůĤĲƖШŸŉШůŔŰĲƖċũŔƚċƣŔŸŰƚШċŰĬШċƖĲċƚШŉŸƖШŰĲƽШ
ŔŰƻĲƚƣŔŊċƣŔŸŰЯШƚƣƖċƣĲŊŔĦċũũǃШũĲƻĲƖċŊŔŰŊШŸƣőĲƖШŸŰŊŸŔŰŊШƚƣƨĬŔĲƚШŔŰШƣőŸƚĲШũŸĦċƣŔŸŰƚШƣŸШƖĲĬƨĦĲШƣőĲШ
ŔŰƻĲƚƣůĲŰƣШŸŉШƣŔůĲШċŰĬШƖĲƚŸƨƖĦĲƚЮ 

¶ 9ŸůƓċƖċƣŔƻĲШ~ŸĬĲũũŔŰŊаШÑŸШċĬĬƖĲƚƚШƣőĲШĤƖŸċĬĲƖШŊċƓƚШŔŰШƣőĲШĬċƣċƚĲƣЯШƽĲШƨƚĲĬШƽĲũũрĦŸŰƚƣƖċŔŰĲĬШ
ĬċƣċШ ŉƖŸůШ ċШ ƣǃƓĲШ ũŸĦċũŔƣǃШ ƣŸШ ŔŰŉĲƖШ ƣőĲШ ĦőċƖċĦƣĲƖŔƚƣŔĦƚШ ŸŉШ ũĲƚƚĲƖрťŰŸƽŰЯШ ĤƨƣШ ċŰċũŸŊŸƨƚЯШ
ŸĦĦƨƖƖĲŰĦĲƚЮШÑőŔƚШŊĲŰĲƖċũŔƚċƣŔŸŰШŔƚШċШƓőǃƚŔŸũŸŊŔĦċũШċŰĬШŰĲĦĲƚƚċƖǃШƚƣĲƓШċƣШƣőŔƚШƓƖĲũŔůŔŰċƖǃШƚƣċŊĲШ
ŸŉШƣőĲШĬċƣċĤċƚĲШĬĲƻĲũŸƓůĲŰƣШċŰĬШƖĲŊŔŸŰċũШƚǃŰƣőĲƚŔƚЮ 

ÑőŔƚШŔƣĲƖċƣŔƻĲШċƓƓƖŸċĦőШŸŉШĦőŸŸƚŔŰŊШċƣƣƖŔĤƨƣĲƚШĤċƚĲĬШŸŰШŸƨƖШċŔůƚШċŰĬШċƻċŔũċĤũĲШĬċƣċЯШƓŸƓƨũċƣŔŰŊШƣőĲШ
ĬċƣċĤċƚĲЯШċŰĬШƣőĲŰШƨƚŔŰŊШŔƣШƣŸШƣĲƚƣШċŰĬШƖĲǯŰĲШŸƨƖШůŸĬĲũƚШőċƚШŰŸƣШŸŰũǃШĤƨŔũƣШċШƽŸƖťŔŰŊШĬċƣċƚĲƣШĤƨƣШőċƚШ
ċũƚŸШőŔŊőũŔŊőƣĲĬШĦƖŔƣŔĦċũŔƣŔĲƚШċŰĬШŊƨŔĬĲĬШŸƨƖШƚƨĤƚĲƕƨĲŰƣШŔŰƻĲƚƣŔŊċƣŔŸŰƚЮШÑőĲШŉŸũũŸƽŔŰŊШĦċƚĲШƚƣƨĬǃШ
ĬĲůŸŰƚƣƖċƣĲƚШƣőŔƚШƓƖŸĦĲƚƚЮ 

 

 



ÑőĲШ?ċƣċĤċƚĲШċƖĦőŔƣĲĦƣƨƖĲШШрШШÉƣċƣŔƚƣŔĦċũШċŰċũǃƚĲƚШċŰĬШƕƨċŰƣŔǯĦċƣŔŸŰШтШĲǂƣƖċƓŸũċƣŔŰŊШƣőĲШŔŰƣƖŔŰƚŔĦШƚĦőĲůċƣŔƚċƣŔŸŰШ
ŸŉШŸƖĲШĬĲƓŸƚŔƣƚШċŰĬШůŔŰĲƖċũШŸĦĦƨƖƖĲŰĦĲƚ 

рШШΞΤШШр 
  

ΠЮΠЮ ÉƣċƣŔƚƣŔĦċũШ ċŰċũǃƚĲƚШ ċŰĬШ ƕƨċŰƣŔǯĦċƣŔŸŰШтШĲǂƣƖċƓŸũċƣŔŰŊШ ƣőĲШ ŔŰƣƖŔŰƚŔĦШ
ƚĦőĲůċƣŔƚċƣŔŸŰШŸŉШŸƖĲШĬĲƓŸƚŔƣƚШċŰĬШůŔŰĲƖċũШŸĦĦƨƖƖĲŰĦĲƚ 

?ƨƖŔŰŊШƣőĲШĬċƣċĤċƚĲШƓŸƓƨũċƣŔŸŰШċŰĬШƻŸĦċĤƨũċƖǃШĬĲǯŰŔƣŔŸŰШƓőċƚĲƚЯШƽĲШƚĦőĲůċƣŔǍĲĬШċŰĬШƚǃŰƣőĲƚŔƚĲĬШċШ
ũċƖŊĲШ ƻŸũƨůĲШ ŸŉШ ĬċƣċЯШ ƽőŔĦőШ ŰċƣƨƖċũũǃШ ƖĲƻĲċũĲĬШ ƖĲĦƨƖƖŔŰŊШ ƓċƣƣĲƖŰƚШ ŔŰШ ƣőĲШ ĬĲƚĦƖŔƓƣŔƻĲШ ƽŸƖĬƚШ ċŰĬШ
ĦőċƖċĦƣĲƖŔƚƣŔĦƚШċƚƚŸĦŔċƣĲĬШƽŔƣőШŊƖŸƨƓƚШŸŉШŸƖĲШĬĲƓŸƚŔƣƚШċŰĬШůŔŰĲƖċũШŸĦĦƨƖƖĲŰĦĲƚЮШÑőĲƚĲШƓċƣƣĲƖŰƚШ
ŔŰőĲƖĲŰƣũǃШƖĲƓƖĲƚĲŰƣШƣőĲШůŔŰĲƖċũŔƚċƣŔŸŰШůŸĬĲũƚЯШƽőŔũĲШƣőĲШŊƖŸƨƓƚШŸŉШŸƖĲШĬĲƓŸƚŔƣШƣőĲůƚĲũƻĲƚШĦŸƖƖĲƚƓŸŰĬШ
ƣŸШƣőĲШůŔŰĲƖċũŔƚċƣŔŸŰШƣǃƓĲƚЮ 

ÑőĲШĬċƣċĤċƚĲШĬĲƚĦƖŔĤĲƚШΣΞΞШƚŔƣĲƚШċŰĬШċШƽŔĬĲШƻċƖŔĲƣǃШŸŉШċƚƚŸĦŔċƣŔŸŰƚШŸŉШĦĲũũШƻċũƨĲƚЮШÉŸůĲШƚŔƣĲƚШĲǂőŔĤŔƣШ
ůŸƖĲШƣőċŰШŸŰĲШƣǃƓĲШċŰĬШĦŸůůŸĬŔƣǃЯШċũŸŰŊШƽŔƣőШĬŔƻĲƖƚĲШůŸƖƓőŸũŸŊŔĦċũШċŰĬШƣĲǂƣƨƖċũШŉĲċƣƨƖĲƚЯШƖĲƚƨũƣŔŰŊШŔŰШ
ƻċƖǃŔŰŊШůŔŰĲƖċũШĦŸŰĦĲŰƣƖċƣŔŸŰƚШċŰĬШĬŔƚƣƖŔĤƨƣŔŸŰƚЮШ9ĲƖƣċŔŰШƚŔƣĲƚШƽĲƖĲШĲǂƓũŸŔƣĲĬШŔŰШƣőĲШƓċƚƣЯШƽőŔũĲШŸƣőĲƖƚШ
ċƖĲШůĲƖĲũǃШőŔŰƣƚШŸŉШůŔŰĲƖċũŔƚċƣŔŸŰШƣőċƣШƽĲƖĲШŰĲƻĲƖШƓƖŸƓĲƖũǃШĲǂƓũŸƖĲĬШĬƨĲШƣŸШƣőĲŔƖШũŔůŔƣĲĬШĲĦŸŰŸůŔĦШ
ŔŰƣĲƖĲƚƣЮШ 

ÑőĲШƖċƣŔŸŰċũŔƚċƣŔŸŰШŸŉШƣőĲƚĲШƚĦőĲůĲƚШŔƚШůċĬĲШƓŸƚƚŔĤũĲШĤǃШƕƨĲƖǃŔŰŊШƣőĲШ~ĲƣċũũŸŊĲŰŔĦШ?ċƣċĤċƚĲШƨƚŔŰŊШ
ÉÄxШƣŸШĲǂƣƖċƓŸũċƣĲЯШƻŔƚƨċũŔƚĲШċŰĬШĦƖŸƚƚрƖĲŉĲƖĲŰĦĲШŔŰŉŸƖůċƣŔŸŰЮ 

ΠЮΠЮΝЮ §ƓĲƖċƣŔŰŊШƓĲƖŔŸĬƚШċŰĬШċĦƣŔƻŔƣŔĲƚ 

ÑőĲШĬċƣċĤċƚĲШĦŸŰƣċŔŰƚШĦőƖŸŰŸũŸŊŔĦċũШĬċƣċШŉŸƖШŢƨƚƣШŸƻĲƖШΞΜΜШůŔŰŔŰŊШƚŔƣĲƚЮШÑőĲШĲċƖũŔĲƚƣШƖĲĦŸƖĬĲĬШƚƣċƖƣШŸŉШ
ċĦƣŔƻŔƣǃШĬċƣĲƚШƣŸШΝΥΡΝЯШƽőŔũĲШƣőĲШůŸƚƣШƖĲĦĲŰƣШĤĲŊċŰШŔŰШΞΜΞΝШы[ŔŊƨƖĲШΠЮΞьЮШ ũƣőŸƨŊőШΝΦШƚŔƣĲƚШőŸũĬШ
ƣĲĦőŰŔĦċũũǃШƻċũŔĬШĦŸŰĦĲƚƚŔŸŰƚЯШŸŰũǃШΣШƓĲƖůŔƣƚШőċƻĲШĤĲĲŰШƖĲũĲċƚĲĬШƚŔŰĦĲШΞΜΜΜЮ 

fƣШŔƚШĲƚƣŔůċƣĲĬШƣőċƣШŉŸƖШƣőĲШƓĲƖŔŸĬШŉƖŸůШΝΥΡΝШƣŸШΞΜΜΟЯШĦŸŰƚŔĬĲƖŔŰŊШƣőĲШĦŸůĤŔŰĲĬШĬƨƖċƣŔŸŰШŸŉШĲǂƓũŸƖċƣŔŸŰШ
ƓĲƖůŔƣƚЯШĦŸŰĦĲƚƚŔŸŰƚЯШċŰĬШůŔŰŔŰŊШƓĲƖůŔƣƚЯШċŰШċƻĲƖċŊĲШŸŉШΠΞШƚŔůƨũƣċŰĲŸƨƚШċĦƣŔƻŔƣŔĲƚШŔƚШĲƚƣŔůċƣĲĬЮШ
~ŔŰŔŰŊрƖĲũċƣĲĬШċĦƣŔƻŔƣǃШŔŰĦƖĲċƚĲĬШŊƖċĬƨċũũǃШċŰĬШƚƣĲċĬŔũǃШƨŰƣŔũШΝΦΞΤЯШƽőĲŰШΡΣШƚŔƣĲƚШƽĲƖĲШċĦƣŔƻĲЮШÑőĲШ
ĦŸůůŸĬŔƣǃШƚƓĲĦƣƖƨůШŔƚШċũƖĲċĬǃШƽĲũũрĬĲǯŰĲĬШы[ŔŊƨƖĲШΠЮΟьЯШƽŔƣőШũĲċĬШċŰĬШǍŔŰĦШċƚШƣőĲШĬŸůŔŰċŰƣШůĲƣċũƚЯШ
ċĦĦŸůƓċŰŔĲĬШĤǃШƚŔũƻĲƖЯШĤċƖŔƣĲЯШǰƨŸƖŔƣĲШċŰĬШůŔŰŸƖШĦŸƓƓĲƖЮШ~éÑШы~ŔƚƚŔƚƚŔƓƓŔШéċũũĲǃрÑǃƓĲьШĬĲƓŸƚŔƣƚШċƖĲШƣőĲШ
ůŸƚƣШŰƨůĲƖŸƨƚЯШċũŸŰŊШƽŔƣőШőǃĬƖŸƣőĲƖůċũШƻĲŔŰƚЯШƖĲǰĲĦƣŔŰŊШƣőĲШĲǂƓũŸŔƣċƣŔŸŰШŸŉШƣőĲШĦũċƚƚŔĦШ9ċůĤƖŔċŰШ
ĦċƖĤŸŰċƣĲрőŸƚƣĲĬШ ĬĲƓŸƚŔƣƚШ ŸŉШ ƣőĲШ fŊũĲƚŔĲŰƣĲШ ĬŔƚƣƖŔĦƣЯШƣőĲШ ÂĤрüŰШ ƓŸũǃůĲƣċũũŔĦШ ƻĲŔŰШ ƚǃƚƣĲůШ ŸŉШ
~ŸŰƣĲƻĲĦĦőŔŸШĬŔƚƣƖŔĦƣЯШƣőĲШĤċƖŔƣĲрǰƨŸƖŔƣĲШƻĲŔŰƚШċŰĬШƣőĲШťċƖƚƣŔĦШĤċƖŔƣĲШŸŉШƣőĲШÉƨũĦŔƚрfŊũĲƚŔĲŰƣĲШċƖĲċЮШ 

Ш ǯƖƚƣШ ƚƨƖŊĲШ ŉŸũũŸƽĲĬЯШ ƖĲċĦőŔŰŊШ ΥΡШ ƚŔƣĲƚШ ĤǃШ ΝΦΠΦЯШƽőĲƖĲШ ũĲċĬШ ƖĲůċŔŰƚШ ƣőĲШ ƨŰĬŔƚƓƨƣĲĬШ ƓƖŔůċƖǃШ
ĦŸůůŸĬŔƣǃЯШĦũŸƚĲũǃШŉŸũũŸƽĲĬШĤǃШǍŔŰĦЯШƽŔƣőШĤċƖŔƣĲШċŰĬШƚŔũƻĲƖШĦŸрƓƖŸĬƨĦƣƚЮШ?ƨƖŔŰŊШƣőŔƚШƓĲƖŔŸĬШőǃĬƖŸƣőĲƖůċũШ
ƻĲŔŰƚШƖĲůċŔŰШƣőĲШůŸƚƣШĦŸůůŸŰШƣǃƓĲЯШĤƨƣШťċƖƚƣрƖĲũċƣĲĬШůŔŰĲƖċũŔƚċƣŔŸŰШŊŸƣШĦŸŰƚŔƚƣĲŰƣũǃШƓƖĲƚĲŰƣЯШċŰĬШ
ƚťċƖŰШĬĲƓŸƚŔƣƚШŊŸƣШŔŰĦƖĲċƚŔŰŊũǃШůŸƖĲШŔůƓŸƖƣċŰƣЮ 

ШƚĲĦŸŰĬШƖŔƚĲШĦƨũůŔŰċƣĲĬШŔŰШƣőĲШΝΦΣΜƚШƽŔƣőШċШƓĲċťШŸŉШΝΜΡШƚŔƣĲƚШŸƓĲƖċƣŔŰŊШĦŸŰĦƨƖƖĲŰƣũǃЮШ 

[ƖŸůШƣőĲШΝΦΤΜƚШƣőĲШċĦƣŔƻŔƣǃШĬĲĦũŔŰĲĬШƚőċƖƓũǃЯШƚƣċĤŔũŔƚŔŰŊШŔŰШƣőĲШΝΦΦΜƚШċƣШċƖŸƨŰĬШΞΜШƚŔƣĲƚЯШůŸƚƣũǃШŔŰƻŸũƻĲĬШ
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Figure 4.2: Number of estimated active sites per year (active and inactive mines and quarries + exploration) based on 
the operating_start and operating_end values of the sites table. 

 

Figure 4.3: Commodities per type of mineralisation that were involved in exploration or mining activities. 
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[ƨƖƣőĲƖůŸƖĲЯШΦΣШƚŔƣĲƚШőċƻĲШƖĲũĲƻċŰƣШƽċƚƣĲШĬĲƓŸƚŔƣƚЯШċƚƚŸĦŔċƣĲĬШƽŔƣőШůŔŰŔŰŊШыΤΠШƚŔƣĲƚШтШĦƨƖƖĲŰƣũǃШ
ŔŰċĦƣŔƻĲьШċŰĬШƽŔƣőШĲǂƓũŸƖċƣŔŸŰШыΝΤШƚŔƣĲƚьШыÑċĤũĲШΠЮΞĤШрШ[ŔŊƨƖĲШΠЮΠьЮШÑőĲШũċƖŊĲШċůŸƨŰƣШŸŉШƽċƚƣĲШĬĲƓŸƚŔƣƚШ
ċƚƚŸĦŔċƣĲĬШƽŔƣőШŸũĬШůŔŰŔŰŊШċŰĬШĲǂƓũŸƖċƣŔŸŰШċĦƣŔƻŔƣŔĲƚШĤƖŸƨŊőƣШůċŰǃШƖĲƚĲċƖĦőĲƖƚШƣŸШƚƣċƖƣШƽŸƖťŔŰŊШŸŰШƣőĲШ
ÉċƖĬŔŰŔċŰШůŔŰŔŰŊШƽċƚƣĲШĬĲƓŸƚŔƣƚЯШĤŸƣőШŉŸƖШƣőĲŔƖШĲĦŸŰŸůŔĦШƓŸƣĲŰƣŔċũШċƚШċШƚĲĦŸŰĬċƖǃШůŔŰĲƖċũШƖĲƚŸƨƖĦĲƚШ
ыÉĲĬĬċШĲƣШċũЮЯШΞΜΞΡьШċŰĬШŉŸƖШƣőĲШĲŰƻŔƖŸŰůĲŰƣċũШƖŔƚťШƣőĲǃШƖĲƓƖĲƚĲŰƣЮШ 

§ŰШƣőĲШŸƣőĲƖШőċŰĬЯШċƣШũĲċƚƣШΞШƚŔƣĲƚШċƖĲШŉŸƖůĲƖШůŔŰĲƚШĲŰƻŔƖŸŰůĲŰƣċũũǃШƖĲƚƣŸƖĲĬШċŰĬШΣШƚŔƣĲƚЯШƽőŸƚĲШċĦƣŔƻŔƣǃШ
ŰċƣƨƖĲШŔƚШŰŸƣШƚƓĲĦŔǯĲĬЯШĤƨƣШċƖĲШĦƨƖƖĲŰƣũǃШċŰƣőƖŸƓŔƚĲĬЮ 

 

Work type exploration inactive 
mine waste active mine anthropised active 

quarry restored inactive 
quarry 

count of 
sites 312 180 96 16 6 2 2 1 

 

 

Work type associations N. of sites percentage 

exploration 283 56.83 

inactive mine 91 18.27 

inactive mine + waste 74 14.86 

exploration + waste 17 3.41 

active mine 14 2.81 

exploration + inactive mine 8 1.61 

exploration + inactive mine + waste 4 0.8 

active quarry 2 0.4 

inactive mine + restored 2 0.4 

active mine + inactive mine 1 0.2 

active mine + waste 1 0.2 

inactive quarry 1 0.2 

Table 4.2: a) work type and count per site; b) work type associations and count per site. 

 

ÑőĲШƚƣċƣƨƚШŸŉШƣőĲШƽŸƖťƚШŔƚШƖĲĦŸƖĬĲĬШыÑċĤũĲШΠЮΟШрШ[ŔŊƨƖĲШΠЮΠьЯШĦŸƨŰƣĲĬШĤǃШƚŔƣĲЯШċƚШΠΤΝШůŔŰĲƖċũШŸĦĦƨƖƖĲŰĦĲƚШ
ыőŔŰƣьЯШ ΞΡΥШ ŸƖĲШ ĬĲƓŸƚŔƣƚШ ċŰĬШ ΞШ ċĦĦĲƚƚрƖĲƚƣƖŔĦƣĲĬШ ǍŸŰĲƚЮШ cŸƽĲƻĲƖЯШΝΜΥШ ƚŔƣĲƚШ őċƻĲШ ŸƻĲƖũċƓƓŔŰŊШ
ŸĦĦƨƖƖĲŰĦĲƚШċŰĬШŸƖĲШĬĲƓŸƚŔƣƚЯШƽőŔũĲШƣőĲШΞШċĦĦĲƚƚрƖĲƚƣƖŔĦƣĲĬШǍŸŰĲƚШċƖĲШċũƚŸШŸĦĦƨƖƖĲŰĦĲШŸŰĲЯШċŰĬШŸƖĲШ
ĬĲƓŸƚŔƣШƣőĲШŸƣőĲƖЮШÑőĲШŸƻĲƖũċƓШŸŉШůŔŰĲƖċũШŸĦĦƨƖƖĲŰĦĲƚШċŰĬШŸƖĲШĬĲƓŸƚŔƣШŔƚШĬƨĲШƣŸШƣőĲШċĬĬŔƣŔŸŰШŸŉШŰƨůĲƖŸƨƚШ
ĦŸůůŸĬŔƣŔĲƚШƣőċƣШƽĲƖĲШŸƻĲƖũŸŸťĲĬШĬƨƖŔŰŊШůŔŰŔŰŊШċŰĬоŸƖШĲǂƓũŸƖċƣŔŸŰШċĦƣŔƻŔƣŔĲƚЮШÑőĲǃШŔŰĦũƨĬĲШůŸƚƣШ9Å~ƚШ
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ŔŰƚƣƖƨůĲŰƣƚШыĲЮŊЮЯШ Ŕр9Ÿр7ŔШůŔŰĲƖċũƚШċƣШƣőĲШÉŔũŔƨƚШůŔŰĲьЮ 
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Status 
Mineral 

occurrence 
(hint) 

ore deposit access restricted zone 

count of sites 471 258 2 

Table 4.3: Status of the sites. 

 

  

Figure 4.4: Activity work and status spread in Sardinia, with a focus on the Sulcis-Iglesiente-Arburese area. 
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ƣőĲШŸƖĲШůŔŰĲƖċũƚЮ 
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ũŔƣőŔƨůЯШ ŰŔŸĤŔƨůЯШ ƣċŰƣċũƨůЯШ ƻċŰċĬŔƨůЯШ ƓĲƖũŔƣĲЯШ ůĲƖĦƨƖǃЯШ ċŰĬШ ƓőŸƚƓőŸƖƨƚЯШ ŔŰĬŔĦċƣŔŰŊШ ĲŔƣőĲƖШ ƣőĲŔƖШ
ŊĲŸũŸŊŔĦċũШƚĦċƖĦŔƣǃШŸƖШċШőŔƚƣŸƖŔĦċũШũċĦťШŸŉШƣċƖŊĲƣĲĬШĲǂƓũŸƖċƣŔŸŰЮ 

 

 

Figure 4.5: Count of commodities occurrences. In green are the Critical and Strategic Raw Materials, in  blue the 
economic but not critical ones. 
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9ŸƓƓĲƖЯШĤċƖŔƣĲЯШċŰĬШǰƨŸƖŔƣĲШċƖĲШƣőĲШůŸƚƣШċĤƨŰĬċŰƣШ9Å~ƚЯШƖĲǰĲĦƣŔŰŊШƣőĲŔƖШƖŸũĲШċƚШĲŔƣőĲƖШƓƖŔůċƖǃШ
ĦŸůůŸĬŔƣŔĲƚШŸƖШƽŔĬĲƚƓƖĲċĬШŊċŰŊƨĲШůŔŰĲƖċũƚШŔŰШƣőĲШƖĲŊŔŸŰѣƚШĤċƚĲШůĲƣċũШĬĲƓŸƚŔƣƚЮШÑőĲŔƖШőŔŊőШŉƖĲƕƨĲŰĦǃШ
ыŸƻĲƖШΝΜΜШƚŔƣĲƚШĲċĦőьШŔŰĬŔĦċƣĲƚШċШƚƣƖŸŰŊШƖĲŊŔŸŰċũШĲŰĬŸƽůĲŰƣЮ 

ƖƚĲŰŔĦШċŰĬШċŰƣŔůŸŰǃШыΥΥШċŰĬШΣΝШƚŔƣĲƚШƖĲƚƓĲĦƣŔƻĲũǃьШċƖĲШŉƖĲƕƨĲŰƣũǃШċƚƚŸĦŔċƣĲĬШƽŔƣőШŊŸũĬШċŰĬШƚŔũƻĲƖШ
ůŔŰĲƖċũŔǍċƣŔŸŰЯШƣǃƓŔĦċũũǃШŔŰШőǃĬƖŸƣőĲƖůċũШƚǃƚƣĲůƚЮ 

ÑƨŰŊƚƣĲŰШыìьЯШƓƖĲƚĲŰƣШŔŰШΟΦШƚŔƣĲƚЯШŔƚШŉƖĲƕƨĲŰƣũǃШċƚƚŸĦŔċƣĲĬШƽŔƣőШĦŸƓƓĲƖЯШůŸũǃĤĬĲŰƨůЯШċŰĬШĤŔƚůƨƣőЯШ
ŊĲŰĲƖċũũǃШċƚƚŸĦŔċƣĲĬШƣŸШƚťċƖŰШċŰĬШŊƖĲŔƚĲŰЮ 

ÅċƖĲШEċƖƣőШEũĲůĲŰƣƚШыxÅEEьШċƖĲШĬŸĦƨůĲŰƣĲĬШŔŰШΟΟШƚŔƣĲƚЯШŰŸƣċĤũǃШŔŰШĦŸůĤŔŰċƣŔŸŰШƽŔƣőШĤċƖŔƣĲЯШǰƨŸƖŔƣĲЯШċŰĬШ
ũĲċĬШŔŰШőǃĬƖŸƣőĲƖůċũШƻĲŔŰƚЯШċƚШƽĲũũШċƚШŔŰШůŸƖĲШĲǂŸƣŔĦШċƚƚŸĦŔċƣŔŸŰƚШƽŔƣőШƣőŸƖŔƨůЯШƨƖċŰŔƨůЯШċŰĬШ
ůŸũǃĤĬĲŰƨůШƽőĲŰШŔŰƻŸũƻĲĬШŔŰШŔŰƣƖƨƚŔŸŰрƖĲũċƣĲĬШůŔŰĲƖċũŔƚċƣŔŸŰЮ 

7ŔƚůƨƣőШы7ŔьЯШĦŸĤċũƣШы9ŸьЯШċŰĬШŰŔĦťĲũШы ŔьШĲċĦőШċƓƓĲċƖШŔŰШċƖŸƨŰĬШΟΜШƚŔƣĲƚЮШÑőĲƚĲШĲũĲůĲŰƣƚШŉƖĲƕƨĲŰƣũǃШĦŸр
ŸĦĦƨƖШŔŰШƓŸũǃůĲƣċũũŔĦШċƚƚĲůĤũċŊĲƚШƽŔƣőШċƖƚĲŰŔĦШċŰĬШƚŔũƻĲƖЯШƓŸŔŰƣŔŰŊШƣŸШĦŸůƓũĲǂШőǃĬƖŸƣőĲƖůċũШŸƖШ
ƖĲůŸĤŔũŔƚĲĬШůŔŰĲƖċũШƚǃƚƣĲůƚЮ 

]ĲƖůċŰŔƨůШы]ĲьШŔŰШΝΝШƚŔƣĲƚЯШƣőŸƨŊőШůŸĬĲƚƣЯШŔƚШċШőŔŊőрƻċũƨĲШ9Å~ШƣǃƓŔĦċũũǃШŉŸƨŰĬШċƚШċШƣƖċĦĲШĲũĲůĲŰƣШŔŰШ
ƚƓőċũĲƖŔƣĲЮ 

ƣШƣőĲШũŸƽĲƖШĲŰĬШŸŉШƣőĲШŉƖĲƕƨĲŰĦǃШƚƓĲĦƣƖƨůЯШĲũĲůĲŰƣƚШƚƨĦőШċƚШŰŔŸĤŔƨůЯШƣċŰƣċũƨůЯШũŔƣőŔƨůЯШċŰĬШ
ƻċŰċĬŔƨůШыΝрΞШƚŔƣĲƚШĲċĦőьШƖĲƓƖĲƚĲŰƣШƣċƖŊĲƣƚШŉŸƖШŉƨƖƣőĲƖШŔŰƻĲƚƣŔŊċƣŔŸŰЮШÑőĲŔƖШƖċƖŔƣǃШŔŰШƣőĲШĬċƣċĤċƚĲШƖĲǰĲĦƣƚШ
ŊĲŰƨŔŰĲШŊĲŸũŸŊŔĦċũШƚĦċƖĦŔƣǃШыũŔƣőŔƨůьШċŰĬШƻĲƖǃШũŸƽШĦŸŰĦĲŰƣƖċƣŔŸŰƚШыŰŔŸĤŔƨůЯШƻċŰċĬŔƨůьЯШĤƨƣШċũƚŸШċШ
őŔƚƣŸƖŔĦċũШũċĦťШŸŉШƣċƖŊĲƣĲĬШĲǂƓũŸƖċƣŔŸŰЮШEƻĲŰШƚŔŰŊũĲШŸĦĦƨƖƖĲŰĦĲƚШŸŉШƣőĲƚĲШůĲƣċũƚШċƖĲШƚŔŊŰŔǯĦċŰƣШŊŔƻĲŰШƣőĲШ
EÖѣƚШƚƣƖċƣĲŊŔĦШċƨƣŸŰŸůǃШŊŸċũƚЮ 
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Figure 4.6: Critical and Strategic Raw Materials and not spread in Sardinia, with a focus on the Sulcis-Iglesiente-
Arburese area. 

9ŸůůŸĬŔƣǃЮċƚƚŸĦŔċƣŔŸŰƚ 

9ŸůůŸĬŔƣǃШċŰċũǃƚŔƚШƖĲƻĲċũƚШőŔŊőũǃШĦŸůƓũĲǂШŸƖĲШůŔŰĲƖċũШċƚƚŸĦŔċƣŔŸŰƚШы[ŔŊƨƖĲШΠЮΤьШǃĲƣШőŔŊőũŔŊőƣƚШƚĲƻĲƖċũШ
ƖĲĦƨƖƖĲŰƣШċŰĬШŊĲŸũŸŊŔĦċũũǃШůĲċŰŔŰŊŉƨũШƓċƖċŊĲŰĲƚĲƚЮ 

ÑőĲШůŸƚƣШŉƖĲƕƨĲŰƣШċƚƚŸĦŔċƣŔŸŰШŔƚШƣőĲШũĲċĬрǍŔŰĦрĦŸƓƓĲƖШƣƖŔċĬЯШƓƖĲƚĲŰƣШŔŰШΝΤΡШƚŔƣĲƚЯШċůŸŰŊШƽőŔĦőШƣőĲШŸƖĲШ
ĦũċƚƚĲƚШċƖĲШőǃĬƖŸƣőĲƖůċũШƻĲŔŰƚШыΥΝьЯШƚťċƖŰШыΣΞьЯШƓŸƖƓőǃƖǃШыΝΜьЯШċŰĬШŊƖĲŔƚĲŰШċŰĬШ~éÑЯШƖĲƓƖĲƚĲŰƣŔŰŊШċШƽŔĬĲШ
ƖċŰŊĲШŸŉШƓőǃƚŔĦċũрĦőĲůŔĦċũШŉŸƖůċƣŔŸŰШĦŸŰĬŔƣŔŸŰƚЮШÑőĲШƣǃƓŔĦċũШƓƖŔůċƖǃШůŔŰĲƖċũШċƚƚĲůĤũċŊĲШŔŰĦũƨĬĲƚШ
ŊċũĲŰċЯШƚƓőċũĲƖŔƣĲЯШċŰĬШĦőċũĦŸƓǃƖŔƣĲЯШċũŸŰŊШƽŔƣőШƣőĲŔƖШƚĲĦŸŰĬċƖǃШƓőċƚĲƚШƖĲũċƣĲĬШƣŸШƚƨƓĲƖŊĲŰĲШċũƣĲƖċƣŔŸŰШ
ыĲЮŊЮЯШ ĦĲƖƨƚƚŔƣĲЯШőĲůŔůŸƖƓőŔƣĲЯШ ĦŸƻĲũũŔƣĲьЯШŸŉƣĲŰШċĦĦŸůƓċŰŔĲĬШĤǃШ ŔƖŸŰШ ƚƨũǯĬĲƚШыƓǃƖŔƣĲЯШ ůċƖĦċƚŔƣĲЯШ
ƓǃƖƖőŸƣŔƣĲьЯШċƚШƚĲĲŰШŔŰШƣőĲШĦŸƓƓĲƖрŔƖŸŰрũĲċĬрǍŔŰĦШċƚƚŸĦŔċƣŔŸŰШыΟΞШƚŔƣĲƚЯШůŸƚƣũǃШƚťċƖŰьЮ 

ШĬŔƚƣŔŰĦƣШċŰĬШĲĦŸŰŸůŔĦċũũǃШŔůƓŸƖƣċŰƣШŊƖŸƨƓШŔƚШƣőĲШĤċƖŔƣĲрǰƨŸƖŔƣĲрŊċũĲŰċШċƚƚŸĦŔċƣŔŸŰШŉŸƨŰĬШŔŰШΤΟШ
őǃĬƖŸƣőĲƖůċũШƻĲŔŰƚЯШΞШ~éÑШċŰĬШŔŰШŊƖĲŔƚĲŰШċŰĬШƚťċƖŰЯШƖĲƓƖĲƚĲŰƣŔŰŊШũŸƽрШƣŸШůĲĬŔƨůрШƣĲůƓĲƖċƣƨƖĲШ
ƚǃƚƣĲůƚЮШÑőĲƚĲШƣǃƓĲƚШŸŉШůŔŰĲƖċũŔƚċƣŔŸŰШċƖĲШƽŔĬĲƚƓƖĲċĬШċĦƖŸƚƚШÉċƖĬŔŰŔċЯШƽŔƣőШƚƣƖŸŰŊШĦũƨƚƣĲƖŔŰŊШŔŰШƣőĲШ
ƚŸƨƣőĲƖŰШƓċƖƣШŸŉШƣőĲШƖĲŊŔŸŰЮ 

ŰŸƣőĲƖШŉċůŔũǃШĦŸůƓƖŔƚĲƚШċŰƣŔůŸŰǃрċƖƚĲŰŔĦЯШċƓƓĲċƖŔŰŊШŔŰШΟΡШőǃĬƖŸƣőĲƖůċũШƻĲŔŰƚШċŰĬШΟШƚťċƖŰƚЮШÑőĲǃШĦċŰШ
ĤĲШċƚƚŸĦŔċƣĲĬШƽŔƣőШċШƻċƖŔĲƣǃШŸŉШĲĦŸŰŸůŔĦШůċƣĲƖŔċũƚШƚƨĦőШċƚШŊŸũĬЯШƚŔũƻĲƖЯШĦŸƓƓĲƖЯШƣƨŰŊƚƣĲŰЯШŰŔĦťĲũЯШĦŸĤċũƣШ
ċŰĬШxÅEEЮШ]ŸũĬШŔƚШĦőċƖċĦƣĲƖŔƚƣŔĦШŸŉШƣőĲШÉċƖƖċĤƨƚШтШ]ĲƖƖĲŔШĬŔƚƣƖŔĦƣƚШŔŰШƚŸƨƣőĲċƚƣĲƖŰШÉċƖĬŔŰŔċШыĲЮŊЮЯШ7ċĦĦƨШ
xŸĦĦŔЯШ7ƖĲĦĦċьЮШÑőĲŔƖШůŔŰĲƖċũŸŊǃШĦŸŰƚŔƚƣƚШŸŉШċШůŸƖĲШŸƖШũĲƚƚШĦŸůƓũĲǂШċƚƚĲůĤũċŊĲШŸŉШƚƨũŉŸƚċũƣƚШċŰĬШŰċƣŔƻĲШ
ĲũĲůĲŰƣƚШċŰĬШőŔŊőũǃШĬŔċŊŰŸƚƣŔĦШŸŉШůĲƚŸƣőĲƖůċũШƚǃƚƣĲůƚЯШŉĲċƣƨƖŔŰŊШċƖƚĲŰŸƓǃƖŔƣĲЯШƚƣŔĤŰŔƣĲЯШƣĲƣƖċőĲĬƖŔƣĲЯШ
ĤŸƨƖŰŸŰŔƣĲЯШċŰĬШĲũĲĦƣƖƨůШŸƖШŰċƣŔƻĲШŊŸũĬЮШÑőĲШũċƣĲƚƣШƻċƖŔċŰƣƚШŸŉШƣőĲƚĲШƚǃƚƣĲůƚШċƖĲШŸĦĦċƚŔŸŰċũũǃШĲŰƖŔĦőĲĬШ
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ĤǃШƣƨŰŊƚƣĲŰЯШůċŰŊċŰĲƚĲЯШŸƖШƣĲũũƨƖŔƨůЯШċƚШƚĲĲŰШŔŰШƣőĲШƓƖĲƚĲŰĦĲШŸŉШƚĦőĲĲũŔƣĲЯШƓǃƖŸũƨƚŔƣĲЯШċŰĬШƣĲũũƨƖŔĬĲƚШŔŰШ
ƚŸůĲШċƚƚĲůĤũċŊĲƚЮ 

[ĲũĬƚƓċƖШŔƚШĦŸůůŸŰũǃШċƚƚŸĦŔċƣĲĬШƽŔƣőШůŔĦċƚШŔŰШΟШƓĲŊůċƣŔƣŔĦШŉċĦŔĲƚШŸƖШxÅEEШыÅEEрĤĲċƖŔŰŊШƓőŸƚƓőċƣĲƚьШ
ŔŰШΡШŊƖċŰŔƣŸŔĬШŔŰƣƖƨƚŔŸŰƚЮШxÅEEШċƖĲШċũƚŸШƓƖĲƚĲŰƣШŔŰШΟШĤċƨǂŔƣĲШĬĲƓŸƚŔƣƚЮ 

[ŔŰċũũǃЯШċШƚĲƣШŸŉШƖċƖĲШċŰĬШĦŸůƓũĲǂШċƚƚĲůĤũċŊĲƚШыĲЮŊЮЯШĦŸŰƣċŔŰŔŰŊШ7ŔЯШ9ŸЯШ ŔЯШ]ĲЯШxÅEEЯШ~ŸЯШÉŰЯШìЯШÖЯШÑőьШ
ŸĦĦƨƖƚШŔŰШċШũŔůŔƣĲĬШŰƨůĤĲƖШŸŉШƚŔƣĲƚЯШŸŉƣĲŰШĦŸůĤŔŰŔŰŊШƨƓШƣŸШƣĲŰШĬŔǭĲƖĲŰƣШĲũĲůĲŰƣƚЮ 

ÑőĲШ ĦŸŰƚŔƚƣĲŰƣШ ƓƖĲƚĲŰĦĲШ ŸŉШ  Ŕр9Ÿр7ŔШ ċƖƚĲŰŔĬĲƚШ ċŰĬШ ƚƨũŉŸċƖƚĲŰŔĬĲƚШ ыĲЮŊЮЯШ ƨũũůċŰŰŔƣĲЯШ ĦŸĤċũƣŔƣĲЯШ
ĤŔƚůƨƣőŔŰŔƣĲьШċũŸŰŊƚŔĬĲШĦċƚƚŔƣĲƖŔƣĲЯШƚĦőĲĲũŔƣĲЯШƽŸũŉƖċůŔƣĲЯШůŸũǃĤĬĲŰŔƣĲЯШċŰĬШÅEEрĤĲċƖŔŰŊШůŔŰĲƖċũƚШ
ыůŸŰċǍŔƣĲЯШĤċƚƣŰċĲƚŔƣĲЯШƚǃŰĦőǃƚŔƣĲьШƓŸŔŰƣƚШƣŸШċШőŔŊőрƣĲůƓĲƖċƣƨƖĲЯШŔŰƣƖƨƚŔŸŰрƖĲũċƣĲĬШŸƖŔŊŔŰЯШũŔťĲũǃШŔŰШċШ
ƚťċƖŰШŸƖШŊƖĲŔƚĲŰШĲŰƻŔƖŸŰůĲŰƣЮ 

ÑőĲƚĲШƖĲƓƖĲƚĲŰƣШƓŸƣĲŰƣŔċũũǃШőŔŊőрƻċũƨĲШƣċƖŊĲƣƚШŉŸƖШĦƖŔƣŔĦċũШƖċƽШůċƣĲƖŔċũƚЯШċƚШƣőĲŔƖШőŔƚƣŸƖŔĦċũШƓƖŸĬƨĦƣŔŸŰШŸƖШ
ĲǂƓũŸƖċƣŔŸŰШƽċƚШŉŸĦƨƚĲĬШŸŰШĤċƚĲШůĲƣċũƚЮ 

 

 

Figure 4.7: The distribution of the most common commodities associations per site. 

 

 

 

 

 

 

 

 

65%

23%

10%
2%

zinc + lead

barite + fluorite

arsenic + antimony

tungsten + molybdenite +
tin



ÑőĲШ?ċƣċĤċƚĲШċƖĦőŔƣĲĦƣƨƖĲШШрШШÉƣċƣŔƚƣŔĦċũШċŰċũǃƚĲƚШċŰĬШƕƨċŰƣŔǯĦċƣŔŸŰШтШĲǂƣƖċƓŸũċƣŔŰŊШƣőĲШŔŰƣƖŔŰƚŔĦШƚĦőĲůċƣŔƚċƣŔŸŰШ
ŸŉШŸƖĲШĬĲƓŸƚŔƣƚШċŰĬШůŔŰĲƖċũШŸĦĦƨƖƖĲŰĦĲƚ 

рШШΟΡШШр 
  

ΠЮΠЮΟЮ ŰċũǃƚŔƚШŸŉШůŔŰĲƖċũŔƚċƣŔŸŰШƣǃƓĲƚ 

EċĦőШƣǃƓĲШŸŉШůŔŰĲƖċũŔƚċƣŔŸŰШƚƨůůċƖŔƚĲƚШƣőĲШƣǃƓŔĦċũШŉĲċƣƨƖĲƚШĬĲƚĦƖŔĤĲĬШĤǃШĬċƣċĤċƚĲШƓċƖċůĲƣĲƖƚШƚƨĦőШ
ċƚШƣőĲШŊĲŰĲƣŔĦШƓƖŸĦĲƚƚЯШĦŸůƓŸƚŔƣŔŸŰЯШůŸƖƓőŸũŸŊǃЯШƣĲǂƣƨƖĲШċŰĬШƚƣƖƨĦƣƨƖċũШŉĲċƣƨƖĲƚЮШ?ŔǭĲƖĲŰƣШƣǃƓĲƚШŸŉƣĲŰШ
ƚőċƖĲШ ƣőĲШ ƚċůĲШ ŊĲŸĬǃŰċůŔĦШ ĦŸŰƣĲǂƣШ ŸƖШƖĲůŸĤŔũŔƚĲШ ƓƖĲƻŔŸƨƚШ ŸƖĲƚЮШÑőĲШ ĬċƣċĤċƚĲШ ƖĲĦŸƖĬƚШΣΠΤШ
ŸĦĦƨƖƖĲŰĦĲƚШŸŉШůŔŰĲƖċũŔƚċƣŔŸŰШƣǃƓĲƚШċĦƖŸƚƚШΣΞΞШƚŔƣĲƚШыÑċĤũĲШΠЮΠьЯШƽŔƣőШΠΡШƚŔƣĲƚШůŔƚƚŔŰŊШƣőŔƚШċƣƣƖŔĤƨƣĲШĬƨĲШ
ƣŸШũċĦťШŸŉШĬĲƚĦƖŔƓƣŔƻĲШĬċƣċЮ 

 

Type Count Fraction     

hydrothermal veins 308 47.5     

skarn 95 14.7   Types association Count 

karst 51 7.9   hydrothermal veins, karst 23 

sedimentary manganese deposit 36 5.5   hydrothermal veins, skarn 13 

MVT 30 4.6   karst, MVT 10 

greisen 27 4.2   greisen, porphyry 5 

clay deposit 22 3.4   hydrothermal veins, MVT 5 

pegmatite 16 2.5   greisen, hydrothermal veins 2 

porphyry 14 2.2   greisen, skarn 2 

oolitic ironestone 11 1.7   MVT, skarn 2 

sedimentary 9 1.5   greisen, pegmatite 1 

sedex 7 1.1   clay deposit, pegmatite 1 

metamorphic 6 0.9     

bauxite 5 0.8     

low sulphidation epithermal deposit 2 0.3     

paleoplacer 2 0.3     

placer 2 0.3     

aplite 1 0.1     

high sulphidation epithermal deposit 1 0.1     

magmatic intrusion 1 0.1     

volcanic deposit 1 0.1     

Table 4.4: Count of mineralisation types and association of types per site. 

ÑőĲШĬċƣċĤċƚĲШƖĲĦŸƖĬƚШƖĲƻĲċũШċШƚƣƖŸŰŊШƓƖĲĬŸůŔŰċŰĦĲШŸŉШőǃĬƖŸƣőĲƖůċũШƻĲŔŰШƚǃƚƣĲůƚШыΠΤЮΡӖьШċŰĬШƚťċƖŰШ
ĬĲƓŸƚŔƣƚШыΝΠЮΤӖьЯШċũŸŰŊƚŔĬĲШċШƚŔŊŰŔǯĦċŰƣШĬŔƻĲƖƚŔƣǃШŸŉШƚƣƖċƣċĤŸƨŰĬЯШƚĲĬŔůĲŰƣċƖǃЯШċŰĬШŔŰƣƖƨƚŔŸŰрƖĲũċƣĲĬШ
ĬĲƓŸƚŔƣШƚƣǃũĲƚЮШÑőĲШůŔŰĲƖċũŔƚċƣŔŸŰШƣǃƓĲƚШċƖĲШĬĲƚĦƖŔĤĲĬШĤǃШƚƨůůċƖŔƚŔŰŊШƣőĲШƓĲĦƨũŔċƖШŉĲċƣƨƖĲƚШŸŉШƣőĲШƚŔƣĲƚШ
őŸƚƣŔŰŊШƣőĲůШыÑċĤũĲШΠЮΦьЮ 

ÑőĲШŔŰƣĲŊƖċƣŔŸŰШŸŉШŊĲŰĲƚŔƚШċŊĲШĬċƣċШƽŔƣőШĬĲƓŸƚŔƣШƣǃƓĲƚШċŰĬШŊĲŰĲƣŔĦШƓƖŸĦĲƚƚĲƚШƓƖŸƻŔĬĲƚШċШƖŸĤƨƚƣШƣĲůƓŸƖċũШ
ŉƖċůĲƽŸƖťШŉŸƖШƨŰĬĲƖƚƣċŰĬŔŰŊШƣőĲШůĲƣċũũŸŊĲŰĲƣŔĦШĲƻŸũƨƣŔŸŰШŸŉШƣőĲШŔƚũċŰĬЯШƽőŔũĲШƚƣƖƨĦƣƨƖċũШŸƖŔĲŰƣċƣŔŸŰШ
ĬċƣċШыĬŔƓЯШƓũƨŰŊĲЯШċŰĬШƚƣƖŔťĲьЯШůŸƖƓőŸũŸŊŔĦċũШĦőċƖċĦƣĲƖŔƚƣŔĦƚЯШċŰĬШƣĲǂƣƨƖċũШŉĲċƣƨƖĲƚШŸǭĲƖШŔŰƚŔŊőƣƚШŔŰƣŸШƣőĲШ
ƣĲĦƣŸŰŔĦШĦŸŰƣƖŸũƚЯШŊĲŸůĲƣƖǃЯШċŰĬШƓőǃƚŔĦċũШĦŸŰĬŔƣŔŸŰƚШŸŉШůŔŰĲƖċũŔƚċƣŔŸŰЮ 

 

 



ÑőĲШ?ċƣċĤċƚĲШċƖĦőŔƣĲĦƣƨƖĲШШрШШÉƣċƣŔƚƣŔĦċũШċŰċũǃƚĲƚШċŰĬШƕƨċŰƣŔǯĦċƣŔŸŰШтШĲǂƣƖċƓŸũċƣŔŰŊШƣőĲШŔŰƣƖŔŰƚŔĦШƚĦőĲůċƣŔƚċƣŔŸŰШ
ŸŉШŸƖĲШĬĲƓŸƚŔƣƚШċŰĬШůŔŰĲƖċũШŸĦĦƨƖƖĲŰĦĲƚ 

рШШΟΣШШр 
  

cǃĬƖŸƣőĲƖůċũШéĲŔŰƚ 

]ĲŰĲƖċũЮĦőċƖċĦƣĲƖŔƚƣŔĦƚжШcǃĬƖŸƣőĲƖůċũШƻĲŔŰƚШƖĲƓƖĲƚĲŰƣШƣőĲШůŸƚƣШċĤƨŰĬċŰƣШĦċƣĲŊŸƖǃЯШċĦĦŸƨŰƣŔŰŊШŉŸƖШΟΜΥШ
ƚŔƣĲƚШыΠΤЮΡӖьЮШÑőĲШőǃĬƖŸƣőĲƖůċũШƓƖŸĦĲƚƚШŔƚШĦŸƖƖĲũċƣĲĬШƣŸШůĲƣċƚŸůċƣŔĦШыΝΟШƚŔƣĲƚШрШƚťċƖŰьЯШċŰĬШťċƖƚƣŔĦШ
ƓƖŸĦĲƚƚШыΞΟШƚŔƣĲƚьЮШÑőĲǃШċƖĲШƽŔĬĲũǃШĬŔƚƣƖŔĤƨƣĲĬШċĦƖŸƚƚШƣőĲШŔƚũċŰĬЯШƽŔƣőШċШůċŢŸƖШĦŸŰĦĲŰƣƖċƣŔŸŰШŔŰШ
ƚŸƨƣőƽĲƚƣĲƖŰШÉċƖĬŔŰŔċШċŰĬШƚŔŊŰŔǯĦċŰƣШŸĦĦƨƖƖĲŰĦĲƚШŔŰШƣőĲШÉċƖƖċĤƨƚр]ĲƖƖĲŔШĬŔƚƣƖŔĦƣЮ 

ŊĲжЮÑőĲШċŊĲШƚƓĲĦƣƖƨůШŸŉШőǃĬƖŸƣőĲƖůċũШƻĲŔŰƚШŔƚШĤƖŸċĬЯШƖĲǰĲĦƣŔŰŊШůƨũƣŔƓũĲШůŔŰĲƖċũŔƚŔŰŊШĲƻĲŰƣƚШƽőŸƚĲШ
ĲŰĬŔŰŊƚШƖĲůċŔŰƚШŰĲĤƨũŸƨƚЮШÑőĲШĬŸůŔŰċŰƣШċŊĲШŔƚШƓŸƚƣрéċƖŔƚĦċŰЯШƖĲĦŸƖĬĲĬШċƣШΝΦΠШƚŔƣĲƚЯШĤƨƣШƣőĲШũċĦťШŸŉШ
ƣŔůĲрĦŸŰƚƣƖċŔŰƣШƚƣƖƨĦƣƨƖċũШŉĲċƣƨƖĲƚШċŰĬШŔŰрƚŔƣƨШĬċƣŔŰŊШŉŸƖШƣőĲШĦũŸƚŔŰŊШċŊĲШŸŉШƣőĲШůŔŰĲƖċũŔƚŔŰŊШĲƻĲŰƣƚШůċĬĲШ
ŔůƓŸƚƚŔĤũĲШċŰШċĦĦƨƖċƣĲШĬċƣŔŰŊЮ 

ШƚŔŊŰŔǯĦċŰƣШŔŰŉĲƖƖĲĬШÂĲƖůŔċŰШĲƻĲŰƣШŔƚШĬŸĦƨůĲŰƣĲĬШċƣШΡΞШƚŔƣĲƚЯШŉŸƖШƣőĲШůŔŰĲƖċũŔƚċƣŔŸŰƚШƚƣƖŔĦƣũǃШĦŸƖƖĲũċƣĲĬШ
ƽŔƣőШƣőĲШÂĲƖůŔċŰШŔŰƣƖƨƚŔŸŰШƓőċƚĲЮШ[ŸũũŸƽĲĬШĤǃШ9ċƖĤŸŰŔŉĲƖŸƨƚШыΠΟШƚŔƣĲƚьЯШƣőĲШőŔŊőĲƚƣШƓĲċťШŸŉШƣőĲШéċƖŔƚĦċŰШ
ůĲƣċũũŸŊĲŰĲƚŔƚЮШ~ŔŰŸƖШċŊĲƚШŔŰĦũƨĬĲЯШ~ŔŸĦĲŰĲШыΣШƚŔƣĲƚьЯШÂŸƚƣрEŸĦĲŰĲЯШ§ũŔŊŸĦĲŰĲШċŰĬШċШŊĲŰĲƖċũШÑĲƖƣŔċƖǃШыΣШ
ƚŔƣĲƚьШŉŸƖШƣőĲШőǃĬƖŸƣőĲƖůċũШǰƨŔĬƚШĦŸƖƖĲũċƣĲĬШƽŔƣőШƣőĲШ§ũŔŊŸр~ŔŸĦĲŰŔĦШƻŸũĦċŰŔƚůЮ 

9ŸůůŸĬŔƣŔĲƚжЮÑőĲШůŸƚƣШŉƖĲƕƨĲŰƣШĦŸůůŸĬŔƣǃШċƚƚŸĦŔċƣŔŸŰШŔƚШĤċƖŔƣĲШҼШǰƨŸƖŔƣĲШҼШũĲċĬШыΟΟШƚŔƣĲƚьЯШċШĦũċƚƚŔĦШ
ũŸƽрƣĲůƓĲƖċƣƨƖĲШƻĲŔŰШċƚƚĲůĤũċŊĲЯШĲǂĦũƨƚŔƻĲũǃШũŔŰťĲĬШƣŸШƣőŔƚШĬĲƓŸƚŔƣШƣǃƓĲШы[ŔŊƨƖĲШΠЮΥьЮШÉŔůŔũċƖШĦŸůůŸŰШ
ċƚƚŸĦŔċƣŔŸŰƚШŔŰĦũƨĬĲШĤċƖŔƣĲШҼШũĲċĬШыΟΜШƚŔƣĲƚЯШċũƚŸШŉŸƨŰĬШŔŰШťċƖƚƣШċŰĬШƚĲĬŔůĲŰƣċƖǃШƚĲƣƣŔŰŊƚьШċŰĬШĤċƖŔƣĲШҼШ
ǰƨŸƖŔƣĲШыΝΞШƚŔƣĲƚьЮШÑőĲШĬŔǭĲƖĲŰƣШůŔŰĲƖċũШċƚƚĲůĤũċŊĲƚШŉŸƖШőǃĬƖŸƣőĲƖůċũШĤċƖŔƣĲрǰƨŸƖŔƣĲШĬĲƓŸƚŔƣƚШůċǃШ
ƖĲǰĲĦƣШĬŔǭĲƖĲŰƣШƚƣƖƨĦƣƨƖċũШũĲƻĲũƚШŸŉШƣőĲШƚċůĲШŸƖĲШĬĲƓŸƚŔƣШůŸĬĲũЯШĲŰƣŔƖĲũǃШťŰŸƽŰШċƣШƣőĲШÉŔũŔƨƚШĬĲƓŸƚŔƣШ
ыƚŸƨƣőĲƖŰШÉċƖĬŔŰŔċШтШ9őċƓƣĲƖШΡЮΟьЮ 

ÑőĲШƓŸũǃůĲƣċũũŔĦШĦŸƓƓĲƖШҼШũĲċĬШҼШǍŔŰĦШċƚƚŸĦŔċƣŔŸŰШыΟΝШƚŔƣĲƚьЮШfƣƚШƚƣƖƨĦƣƨƖċũШċƚƚŸĦŔċƣŔŸŰШƽŔƣőШ~éÑШċŰĬШ
ƚťċƖŰШĬĲƓŸƚŔƣƚШŔŰĬŔĦċƣĲШċШƖĲůŸĤŔũŔƚċƣŔŸŰШŸŉШ9ċůĤƖŔċŰШƣŸШÂĲƖůŔċŰШůŔŰĲƖċũŔƚċƣŔŸŰƚШĬƨƖŔŰŊШƣőĲШĦŸũũċƓƚĲШŸŉШ
ƣőĲШéċƖŔƚĦċŰШĦőċŔŰЮШ 

~ŸƖĲШĦŸůƓũĲǂШċƚƚŸĦŔċƣŔŸŰƚЯШŔŰĦũƨĬŔŰŊШċƚШċŰƣŔůŸŰǃШҼШċƖƚĲŰŔĦШҼШĤŔƚůƨƣőШҼШĦŸĤċũƣШҼШŰŔĦťĲũШҼШĦŸƓƓĲƖЯШċƖĲШ
ĲǂĦũƨƚŔƻĲũǃШ őǃĬƖŸƣőĲƖůċũШ ċŰĬШ ƓŸŔŰƣШ ƣŸШ ŉŸĦƨƚĲĬШůŔŰĲƖċũŔǍŔŰŊШ ƚǃƚƣĲůƚШƚƣƖŔĦƣũǃШ ċƚƚŸĦŔċƣĲĬШ ƽŔƣőШ
ĦőċƖċĦƣĲƖŔƚƣŔĦШŔŰƣƖƨƚŔŸŰƚЮ 

 

 

Figure 4.8: Hydrothermal veins main commodities highlighting the Critical and Strategic Raw Materials. 
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ÑőĲШ?ċƣċĤċƚĲШċƖĦőŔƣĲĦƣƨƖĲШШрШШÉƣċƣŔƚƣŔĦċũШċŰċũǃƚĲƚШċŰĬШƕƨċŰƣŔǯĦċƣŔŸŰШтШĲǂƣƖċƓŸũċƣŔŰŊШƣőĲШŔŰƣƖŔŰƚŔĦШƚĦőĲůċƣŔƚċƣŔŸŰШ
ŸŉШŸƖĲШĬĲƓŸƚŔƣƚШċŰĬШůŔŰĲƖċũШŸĦĦƨƖƖĲŰĦĲƚ 

рШШΟΤШШр 
  

~ŸƖƓőŸũŸŊǃЮċŰĬЮƣĲǂƣƨƖĲжШ~ŸƖƓőŸũŸŊŔĦċũũǃЯШőǃĬƖŸƣőĲƖůċũШƻĲŔŰƚШċƖĲШĬŸůŔŰċƣĲĬШĤǃШƣċĤƨũċƖШŉŸƖůƚШыΞΥΣШ
ƚŔƣĲƚьЯШƖĲǰĲĦƣŔŰŊШƣőĲŔƖШŰċƣƨƖĲШċƚШƓũċŰċƖШŉƖċĦƣƨƖĲрǯũũŔŰŊƚЮ 

ÑĲǂƣƨƖċũũǃЯШőǃĬƖŸƣőĲƖůċũШƻĲŔŰƚШĬŔƚƓũċǃШċШĬŔƻĲƖƚĲШƖċŰŊĲШŸŉШŉċĤƖŔĦƚЮШ7ƖĲĦĦŔċƣĲĬШыΝΝΣШƚŔƣĲƚьШċŰĬШĤċŰĬĲĬШыΣΤШ
ƚŔƣĲƚьШƣĲǂƣƨƖĲƚШċƖĲШĦŸůůŸŰЯШŔŰĬŔĦċƣŔŰŊШůƨũƣŔƓũĲШĲƓŔƚŸĬĲƚШŸŉШŉƖċĦƣƨƖŔŰŊШċŰĬШůŔŰĲƖċũШƓƖĲĦŔƓŔƣċƣŔŸŰЮШ
?ŔƚƚĲůŔŰċƣĲĬШыΝΝΝШƚŔƣĲƚьЯШůċƚƚŔƻĲШыΦΞШƚŔƣĲƚьШċŰĬШƚƣŸĦťƽŸƖťШыΡΠШƚŔƣĲƚьШƣĲǂƣƨƖĲƚШċƖĲШƚŔŊŰŔǯĦċŰƣШŔŰĬŔĦċƣŔŰŊШ
ƓĲƖƻċƚŔƻĲШċŰĬШƚƓƖĲċĬШůŔŰĲƖċũŔƚċƣŔŸŰƚЮ 

cŸƚƣЮƖŸĦťƚжШÑőĲШƖőĲŸũŸŊŔĦċũШƓƖŸƓĲƖƣŔĲƚШŸŉШƣőĲШőŸƚƣШƖŸĦťШŉƨŰĬċůĲŰƣċũũǃШĦŸŰƣƖŸũШŉƖċĦƣƨƖĲШƓƖŸƓċŊċƣŔŸŰЮШcŸƚƣШ
ũŔƣőŸũŸŊŔĲƚШŔŰĦũƨĬĲШƚĦőŔƚƣШыΝΞΞШƚŔƣĲƚьЯШũŔůĲƚƣŸŰĲШыΤΝьЯШƚċŰĬƚƣŸŰĲШыΡΡьЯШŊƖċŰŔƣĲШыΟΞьЯШċŰĬШƓŸƖƓőǃƖǃШыΟΝьЯШ
ŔŰĬŔĦċƣŔŰŊШċШƓƖĲƻċũĲŰĦĲШŸŉШőŔŊőũǃШĦŸőĲƚŔƻĲШũŔƣőŸũŸŊŔĲƚЮ 

ÉƣƖƨĦƣƨƖċũЮĬċƣċжШΦΝШƚŔƣĲƚШыÑċĤũĲШΠЮΡьШƖĲƻĲċũШċŰШċƻĲƖċŊĲШĬŔƓШĬŔƖĲĦƣŔŸŰШŸŉШΝΦΥЮΡ҄ЯШƽŔƣőШċШũċƖŊĲШƚƣċŰĬċƖĬШ
ĬĲƻŔċƣŔŸŰШŸŉШΝΜΝ҄ЮШcċũŉШŸŉШƣőĲШŸƖĲШĤŸĬŔĲƚШƻċƖǃШŊƖĲċƣũǃШƽŔƣőШĬŔƓШĬŔƖĲĦƣŔŸŰƚШĤĲƣƽĲĲŰШΝΝΞЮΡ҄ШċŰĬШΞΦΞЮΡ҄Ш
ыƚŸƨƣőĲƖŰШƕƨċĬƖċŰƣƚьЯШĤƨƣШƣőĲШƖĲƚƣШŔƚШĤŔůŸĬċũЯШĦũƨƚƣĲƖŔŰŊШƖĲƚƓĲĦƣŔƻĲũǃШŸŰШƣőĲШE EШыΞΜӖШŸŉШƣőĲШƻċũƨĲƚШ
ƖċŰŊŔŰŊШΠΡ҄рΡΡ҄ьШċŰĬШ  ìШыΞΜӖШŸŉШƣőĲШƻċũƨĲƚШƖċŰŊŔŰŊШΞΦΞЮΡ҄рΟΡΜ҄ьШƕƨċĬƖċŰƣƚЮШÉƣƖŔťĲШőċƚШċШƚůċũũĲƖШ
ƚƣċŰĬċƖĬШĬĲƻŔċƣŔŸŰШыΡΡЮΟ҄ьЯШƽŔƣőШċШƓĲƖŉĲĦƣШEрìШůĲĬŔċŰШƽőŔũĲШƖċŰŊŔŰŊШΞΜ҄рΝΥΜ҄ЮШcċũŉШŸŉШƣőĲШƻĲŔŰƚШƚƣƖŔťĲШ
ĤĲƣƽĲĲŰШΠΡ҄ШċŰĬШΝΠΤЮΡ҄ЯШƚũŔŊőƣũǃШƚőŔŉƣĲĬШƣŸƽċƖĬƚШƣőĲШũŸƽĲƖШƻċũƨĲЯШĦŸƻĲƖŔŰŊШċШƽŔĬĲШŉċŰШĤĲƣƽĲĲŰШ EрÉìШ
ċŰĬШì ìрEÉEЮШШÑőĲШŸƖĲШĤŸĬŔĲƚШƚőŸƽШċШƚƣĲĲƓШŔŰĦũŔŰċƣŔŸŰШċƻĲƖċŊŔŰŊШΣΣЮΦ҄ЯШċŰĬШΤΡӖШŸŉШƣőĲůШƓũƨŰŊŔŰŊШŸƻĲƖШ
ΣΜ҄ЯШƽŔƣőШƖċƖĲШыӂΡӖьШƚƨĤШőŸƖŔǍŸŰƣċũШĤŸĬŔĲƚШы[ŔŊƨƖĲШΠЮΦьЮ 

ÑőĲШ EрÉìШċŰĬШì ìрEÉEШƚƣƖŔťĲƚШċŰĬШƣőĲШőŔŊőШŔŰĦũŔŰċƣŔŸŰШċƖĲШĦŸőĲƖĲŰƣШƽŔƣőШƣőĲШƖĲŊŔŸŰċũШƓŸƚƣрéċƖŔƚĦċŰШ
ĲǂƣĲŰƚŔƻĲШƣĲĦƣŸŰŔĦЯШƽőŔũĲШƣőĲШůċŔŰШĬŔƖĲĦƣŔŸŰƚШŸŉШƚƣƖŔťĲƚШċŰĬШĬŔƓƚШƚƨŊŊĲƚƣШċƣШũĲċƚƣШƣƽŸШůċŔŰШƚƣƖŔťŔŰŊШ
ĬŔƖĲĦƣŔŸŰƚШŸŉШŉƖċĦƣƨƖĲШƚǃƚƣĲůƚШƓũƨƚШƣőĲŔƖШĦŸŰŢƨŊċƣĲĬШŉƖċĦƣƨƖĲƚЮ 

Hydrothermal veins measures min p05 p10 p25 p50 p75 p90 p95 max avg st.dev. 

dip dir 91 5 45 55 112.5 180 292.5 315 350 360 198.5 101 

plunge 91 10 45 50 60 70 75 80 85 85 66.9 13.6 

strike 91 20 22.5 25 45 90 147.5 180 180 180 99.4 55.3 

Table 4.5: Orientation data of the hydrothermal veins with percentiles. 

 

Figure 4.9: Poles distribution of the hydrothermal veinsô planar orientation with Kamb Contours (software from 
www.rickallmendinger.net/). 

 



ÑőĲШ?ċƣċĤċƚĲШċƖĦőŔƣĲĦƣƨƖĲШШрШШÉƣċƣŔƚƣŔĦċũШċŰċũǃƚĲƚШċŰĬШƕƨċŰƣŔǯĦċƣŔŸŰШтШĲǂƣƖċƓŸũċƣŔŰŊШƣőĲШŔŰƣƖŔŰƚŔĦШƚĦőĲůċƣŔƚċƣŔŸŰШ
ŸŉШŸƖĲШĬĲƓŸƚŔƣƚШċŰĬШůŔŰĲƖċũШŸĦĦƨƖƖĲŰĦĲƚ 

рШШΟΥШШр 
  

ÉťċƖŰШ?ĲƓŸƚŔƣƚ 

]ĲŰĲƖċũЮĦőċƖċĦƣĲƖŔƚƣŔĦƚжШÉťċƖŰШĬĲƓŸƚŔƣƚШċƖĲШƣőĲШƚĲĦŸŰĬШůŸƚƣШŉƖĲƕƨĲŰƣШƣǃƓĲЯШƽŔƣőШΦΡШƚŔƣĲƚШыΝΠЮΤӖьЮШÑőĲǃШ
ċƖĲШ ĦŸŰĦĲŰƣƖċƣĲĬШ ŔŰШ ċƖĲċƚШ ŸŉШ ŔŰƣƖƨƚŔƻĲрĦċƖĤŸŰċƣĲШ ĦŸŰƣċĦƣЯШ ƓċƖƣŔĦƨũċƖũǃШ ŔŰШ ĦĲŰƣƖċũШ ċŰĬШ ƚŸƨƣőĲƖŰШ
ÉċƖĬŔŰŔċЮΝΡШƚŔƣĲƚШƽŔƣőШƚťċƖŰШŸĦĦƨƖƖĲŰĦĲƚШőċƻĲШőǃĬƖŸƣőĲƖůċũШƻĲŔŰƚШĦƨƣƣŔŰŊШċĦƖŸƚƚШƣőĲůЯШƖĲǰĲĦƣŔŰŊШƣőĲШ
ĦŸůůŸŰШƓċƖċŊĲŰĲƣŔĦШƚĲƕƨĲŰĦĲШƽőĲƖĲШƚťċƖŰШŉŸƖůċƣŔŸŰШŔƚШŉŸũũŸƽĲĬШĤǃШőǃĬƖŸƣőĲƖůċũШƻĲŔŰŔŰŊШŔŰШƣőĲШƚċůĲШ
ŔŰƣƖƨƚŔƻĲШĦĲŰƣĲƖƚЮ 

ŊĲжШÑőĲШċŊĲШĬŔƚƣƖŔĤƨƣŔŸŰШŔƚШƚƣƖŔĦƣũǃШĦŸŰŰĲĦƣĲĬШƣŸШƣőĲШƣƽŸШůċŔŰШũċƣĲрƻċƖŔƚĦċŰШŔŰƣƖƨƚŔƻĲШƓőċƚĲƚаШƣőĲШ
ÂĲƖůŔċŰШĲƻĲŰƣШыŸƻĲƖШΝΜΜШƚŔƣĲƚьЯШċŰĬШċШ9ċƖĤŸŰŔŉĲƖŸƨƚШĲƻĲŰƣШыΟΣШƚŔƣĲƚьЮ 

9ŸůůŸĬŔƣŔĲƚжШÑőĲШĦőċƖċĦƣĲƖŔƚƣŔĦШĦŸůůŸĬŔƣǃШċƚƚĲůĤũċŊĲШы[ŔŊƨƖĲШΠЮΝΜьШŔƚШĦŸƓƓĲƖШҼШũĲċĬШҼШǍŔŰĦШыΟΝШƚŔƣĲƚьЯШ
ŸŉƣĲŰШĲǂƓċŰĬĲĬШƽŔƣőШŔƖŸŰШыΝΣШƚŔƣĲƚьЯШƖĲǰĲĦƣŔŰŊШƣőĲШƓƖĲƚĲŰĦĲШŸŉШůċŊŰĲƣŔƣĲШċŰĬШőĲůċƣŔƣĲЮШfŰШƚŸůĲШĦċƚĲƚЯШ
ƣƨŰŊƚƣĲŰШыΝΟШƚŔƣĲƚьЯШƣŔŰШыΤШƚŔƣĲƚьЯШůŸũǃĤĬĲŰƨůШыΠШƚŔƣĲƚьШċŰĬШǰƨŸƖŔƣĲШыΥШƚŔƣĲƚьШċƖĲШċƚƚŸĦŔċƣĲĬШƽŔƣőШƚťċƖŰШ
ĬĲƓŸƚŔƣƚШƽőĲŰШĦŸƨƓũĲĬШƽŔƣőШŊƖĲŔƚĲŰЯШƓƖŸǂŔůċũШƣŸШŊƖċŰŔƣŔĦШŔŰƣƖƨƚŔŸŰƚЮ 

fƣќƚШŰŸƣШƖċƖĲШƣŸШǯŰĬШċƖƚĲŰŔĦШыΝΟШƚŔƣĲƚьШůŔŰĲƖċũŔƚċƣŔŸŰƚЯШŊĲŰĲƖċũũǃШĦƖǃƚƣċũũŔƚĲĬШċƚШċƖƚĲŰŸƓǃƖŔƣĲШŔŰШƚťċƖŰШŸƖĲШ
ĬĲƓŸƚŔƣƚЯШĲƻĲŰШƣőŸƨШċШũċƣĲƖШőǃĬƖŸƣőĲƖůċũШŔůƓƨũƚĲШŔƚШŊĲŰĲƖċũũǃШƣőĲШůċŔŰШŊĲŰĲƣŔĦШƓƖŸĦĲƚƚШыĲЮŊЮЯШ~ĲĬċƨШ
]ċŰŸƓƓŔШтШ[ũƨůŔŰĲƚĲЯШ~ŔƣǍċШÉĲƖůĲŰƣƨƚШтШÉìШÉċƖĬŔŰŔċьЮ 

 

Figure 4.10: Skarn main commodities highlighting the Critical and Strategic Raw Materials. 

 

~ŸƖƓőŸũŸŊǃЮċŰĬЮƣĲǂƣƨƖĲжШ~ŸƖƓőŸũŸŊŔĦċũũǃЯШƚťċƖŰШĬĲƓŸƚŔƣƚШċƖĲШƓƖĲĬŸůŔŰċŰƣũǃШũĲŰƣŔŉŸƖůШыΥΣШƚŔƣĲƚьЯШ
ƖĲǰĲĦƣŔŰŊШƣőĲŔƖШƖĲƓũċĦĲůĲŰƣШŸƖŔŊŔŰШċŰĬШƣőĲШƣĲĦƣŸŰŔĦċũũǃШŊƨŔĬĲĬШŊĲŸůĲƣƖǃШŸŉШƣőĲШĦċƖĤŸŰċƣĲШƓƖŸƣŸũŔƣőƚЮ 

ÑőĲШƓƖĲĬŸůŔŰċŰƣШƣĲǂƣƨƖĲƚШċƖĲШĬŔƚƚĲůŔŰċƣĲĬШыΣΣШƚŔƣĲƚьШċŰĬШůċƚƚŔƻĲШыΡΞШƚŔƣĲƚьШŔŰĬŔĦċƣŔŰŊШĤŸƣőШƣőĲШ
ŸĦĦƨƖƖĲŰĦĲƚШŸŉШƚƓċƖĦĲШċŰĬШĦũƨƚƣĲƖĲĬШŸƖĲШůŔŰĲƖċũƚЮШ7ċŰĬĲĬШƣĲǂƣƨƖĲШыΤШƚŔƣĲƚьШŔƚШƖċƖĲƖЯШĤƨƣШŊĲŰĲƣŔĦċũũǃШ
ƚŔŊŰŔǯĦċŰƣЯШĬŔƚƓũċǃŔŰŊШƣőĲШŊƖċĬƨċũШůĲƣċƚŸůċƣŔĦШƖĲƓũċĦĲůĲŰƣЮ 

ÉƣƖƨĦƣƨƖċũЮĬċƣċжШÉƣƖƨĦƣƨƖċũШůĲċƚƨƖĲůĲŰƣƚШŉƖŸůШΞΤШƚŔƣĲƚШыÑċĤũĲШΠЮΣьШŔŰĬŔĦċƣĲШċШůĲċŰШĬŔƓШĬŔƖĲĦƣŔŸŰШŸŉШ
ΝΡΠЮΣ҄ШċŰĬШċШƽŔĬĲШƚƣċŰĬċƖĬШĬĲƻŔċƣŔŸŰШыΝΜΣЮΝ҄ьЮШШÑƽŸШůċŔŰШŸƖŔĲŰƣċƣŔŸŰƚШċƖĲШƖĲĦŸŊŰŔƚĲĬЯШΞΜӖШŸŉШƣőĲШĤŸĬŔĲƚШ
ĬŔƓШƣŸƽċƖĬƚШ  EШыΟΟ҄рΠΤЮΡ҄ьЯШƽőŔũĲШΞΜӖШĬŔƓШƣŸƽċƖĬƚШìÉìШыΞΞΤЮΡ҄рΟΝΡ҄ьЮШÉƣƖŔťĲƚШĦŸůƓũċŔŰƣШƣŸШƣőĲШ
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ÑőĲШ?ċƣċĤċƚĲШċƖĦőŔƣĲĦƣƨƖĲШШрШШÉƣċƣŔƚƣŔĦċũШċŰċũǃƚĲƚШċŰĬШƕƨċŰƣŔǯĦċƣŔŸŰШтШĲǂƣƖċƓŸũċƣŔŰŊШƣőĲШŔŰƣƖŔŰƚŔĦШƚĦőĲůċƣŔƚċƣŔŸŰШ
ŸŉШŸƖĲШĬĲƓŸƚŔƣƚШċŰĬШůŔŰĲƖċũШŸĦĦƨƖƖĲŰĦĲƚ 

рШШΟΦШШр 
  

ŸƖŔĲŰƣċƣŔŸŰƚЯШƽŔƣőШΡΜӖШŸŉШƻċũƨĲƚШũċǃŔŰŊШŔŰШƣőĲШÉEШƕƨċĬƖċŰƣШыΝΟΜ҄рΝΥΜ҄ьЮШfŰĦũŔŰċƣŔŸŰƚШőċƻĲШċШũŸƽШƚƣċŰĬċƖĬШ
ĬĲƻŔċƣŔŸŰШċƻĲƖċŊŔŰŊШΡΜ҄ШċŰĬШƣőĲШƚċůĲШůĲĬŔċŰШƚőŸƽŔŰŊШċШũŸƽШƓũƨŰŊĲШċŰŊũĲШы[ŔŊƨƖĲШΠЮΝΝьЮ 

ÑőĲШůŸĬĲƖċƣĲШĬŔƓƓŔŰŊШƽŔƣőШċШ ìрÉEШƚƣƖŔťŔŰŊЯШċŰĬШƣőĲШũĲŰƚрƚőċƓĲĬШŸƖĲШĤŸĬŔĲƚШŔŰĬŔĦċƣĲШƣőĲШƓƖĲƻċŔũŔŰŊШ
éċƖŔƚĦċŰШƚƣƖƨĦƣƨƖċũШĦŸŰƣƖŸũШĦŸƖƖĲũċƣĲĬШƽŔƣőШƣőĲШƣőƖƨƚƣрċŰĬрŉŸũĬШċƖĦőŔƣĲĦƣƨƖĲШŸŉШƣőĲШ ċƓƓĲШüŸŰĲЯШƽőŔĦőШ
ĲůƓũċĦĲĬШƣĲĦƣŸŰŔĦШƚũŔĦĲƚШŸŉШƣőĲШ9ċůĤƖŔċŰрƣŸр?ĲƻŸŰŔċŰШĦċƖĤŸŰċƣĲШŉŸƖůċƣŔŸŰƚЮ 

 

Skarn measures min p05 p10 p25 p50 p75 p90 p95 max avg st.dev. 

dip dir 27 10 33 40 47.5 165 227.5 306 315 350 154.6 106.1 

plunge 27 30 30 30 40 50 60 70 73.5 85 50.4 14.4 

strike 27 30 45 45 80 130 137.5 158 177 180 110.2 44.8 

Table 4.6: Orientation data of the skarn bodies with percentiles. 

 

 

~ŔƚƚŔƚƚŔƓƓŔШéċũũĲǃрÑǃƓĲШы~éÑьШ?ĲƓŸƚŔƣƚ 

]ĲŰĲƖċũЮĦőċƖċĦƣĲƖŔƚƣŔĦƚжШ~éÑШĬĲƓŸƚŔƣƚШċĦĦŸƨŰƣШŉŸƖШΟΜШƚŔƣĲƚШыΠЮΣӖьЯШŉŸƖůŔŰŊШċШĦũċƚƚŔĦШċƚƚŸĦŔċƣŔŸŰШƽŔƣőШ
ƣőĲШ9ċůĤƖŔċŰШĦċƖĤŸŰċƣĲШƚĲƕƨĲŰĦĲƚШŸŉШƚŸƨƣőƽĲƚƣĲƖŰШÉċƖĬŔŰŔċЮШÑőĲƚĲШċƖĲШũŔŰťĲĬШƣŸШőǃĬƖŸƣőĲƖůċũШ
ƓƖŸĦĲƚƚĲƚШĬƨƖŔŰŊШƣőĲШ9ċůĤƖŔċŰШƓĲƖŔŸĬШċŰĬШĦŸŰƚŔƚƣĲŰƣШƽŔƣőШƣőĲŔƖШŸƖŔŊŔŰШŉƖŸůШĤċƚŔŰċũШĤƖŔŰĲƚЯШũċƣĲƖШ
ƖĲƽŸƖťĲĬШĬƨƖŔŰŊШƚƨƓĲƖŊĲŰĲШċũƣĲƖċƣŔŸŰШыΟΜШƚŔƣĲƚьШċŰĬШŔŰШťċƖƚƣŔĦШƚǃƚƣĲůƚШыΝΝШƚŔƣĲƚьЮ 

9ŸůůŸĬŔƣŔĲƚжШxĲċĬШҼШǍŔŰĦШċƚƚŸĦŔċƣŔŸŰШŔƚШċũƽċǃƚШƓƖĲƚĲŰƣШы[ŔŊƨƖĲШΠЮΝΞьЯШŸŉƣĲŰШƽŔƣőШĤċƖŔƣĲШыΝΠШƚŔƣĲƚьЯШ
ĦŸƓƓĲƖШыΤШƚŔƣĲƚьШċŰĬШƖċƖĲũǃШǰƨŸƖŔƣĲЯШƓǃƖŔƣĲЯШċŰƣŔůŸŰǃЮШ]ċũĲŰċШĦŸůůŸŰũǃШĤĲċƖƚШƚŔũƻĲƖШыΝΣШƚŔƣĲƚьЮ 

Figure 4.11: Poles distribution of the skarn bodies planar orientation with Kamb Contours (software from 
www.rickallmendinger.net/) 

 



ÑőĲШ?ċƣċĤċƚĲШċƖĦőŔƣĲĦƣƨƖĲШШрШШÉƣċƣŔƚƣŔĦċũШċŰċũǃƚĲƚШċŰĬШƕƨċŰƣŔǯĦċƣŔŸŰШтШĲǂƣƖċƓŸũċƣŔŰŊШƣőĲШŔŰƣƖŔŰƚŔĦШƚĦőĲůċƣŔƚċƣŔŸŰШ
ŸŉШŸƖĲШĬĲƓŸƚŔƣƚШċŰĬШůŔŰĲƖċũШŸĦĦƨƖƖĲŰĦĲƚ 

рШШΠΜШШр 
  

 

Figure 4.12: MVT main commodities highlighting the Critical and Strategic Raw Materials. 

~ŸƖƓőŸũŸŊǃЮċŰĬЮƣĲǂƣƨƖĲжШ~ŸƖƓőŸũŸŊŔĦċũũǃЯШ~éÑШĬĲƓŸƚŔƣƚШċƖĲШĬŸůŔŰċƣĲĬШĤǃШĦũƨƚƣĲƖĲĬШċŰĬШƚƣƖċƣċĤŸƨŰĬШ
ыΞΟШƚŔƣĲƚШĲċĦőьШŉŸƖůƚЯШƖĲǰĲĦƣŔŰŊШƣőĲŔƖШƚƣƖċƣŔŊƖċƓőŔĦШĦŸŰƣƖŸũЮШÑċĤƨũċƖШůŸƖƓőŸũŸŊŔĲƚШċƖĲШċũƚŸШƚŔŊŰŔǯĦċŰƣШыΝΞШ
ƚŔƣĲƚьШƖĲǰĲĦƣŔŰŊШƣőĲШƚƨĤрƻĲƖƣŔĦċũШůċŰŔŉĲƚƣċƣŔŸŰШŔŰШŉƖċĦƣƨƖĲƚЮ 

ÑĲǂƣƨƖċũũǃЯШ~éÑШĬĲƓŸƚŔƣƚШƚőŸƽШċШƓƖĲĬŸůŔŰċŰĦĲШŸŉШůċƚƚŔƻĲШыΞΝШƚŔƣĲƚьШċŰĬШĬŔƚƚĲůŔŰċƣĲĬШыΞΜШƚŔƣĲƚьШŉċĤƖŔĦƚЮШ
7ƖĲĦĦŔċƣĲĬШыΥШƚŔƣĲƚьШċŰĬШƚƣŸĦťƽŸƖťШыΣШƚŔƣĲƚьШƣĲǂƣƨƖĲƚШċƖĲШċũƚŸШƓƖĲƚĲŰƣЯШĦŸőĲƖĲŰƣũǃШƽŔƣőШƣőĲШőǃĬƖċƨũŔĦШ
ŉƖċĦƣƨƖŔŰŊШĬƨƖŔŰŊШĬŔċŊĲŰĲƚŔƚЮ 

ÉƣƖƨĦƣƨƖċũЮĬċƣċжЮ§ƖŔĲŰƣċƣŔŸŰƚШůĲċƚƨƖĲĬШċƣШΝΞШƚŔƣĲƚШыÑċĤũĲШΠЮΤьШƚőŸƽШċШůĲċŰШĬŔƓШĬŔƖĲĦƣŔŸŰШŸŉШΝΡΜ҄ШыƖċŰŊŔŰŊШ
ŉƖŸůШΡΜ҄ШƣŸШΟΣΜ҄ьШƽŔƣőШċШƚƣċŰĬċƖĬШĬĲƻŔċƣŔŸŰШŸŉШΝΝΟ҄ЮШÑƽŸШĦũċƚƚĲƚШċƖĲШĦũĲċƖũǃШĬŔƚƣŔŰĦƣаШΠΡӖШŸŉШƣőĲШůĲċƚƨƖĲƚШ
ĬŔƓШƣŸƽċƖĬШE EЯШƖċŰŊŔŰŊШΣΝ҄ШƣŸШΦΜ҄ЯШΞΡӖШŸŉШƣőĲШůĲċƚƨƖĲƚШƻċƖǃШŉƖŸůШìÉìШƣŸШì ìЯШƖċŊŔŰŊШΞΠΝ҄ШƣŸШΟΟΡ҄ЮШ 

ÑőĲШůĲċŰШƓũƨŰŊĲШŔƚШΣΞШ҄ыƖċŰŊŔŰŊШŉƖŸůШΠΡ҄ШƣŸШΥΜ҄ьЯШŔŰĬŔĦċƣŔŰŊШůŸĬĲƖċƣĲШƣŸШƚƣĲĲƓШĬŔƓƚШĦŸőĲƖĲŰƣШƽŔƣőШƣőĲШ
ƣǃƓŔĦċũШ~éÑШŊĲŰĲƖċũШůŸƖƓőŸũŸŊǃаШŸƻĲƖШΞΡӖШŸŉШƣőĲШůĲċƚƨƖĲƚШĦċŰШĤĲШĦŸƖƖĲũċƣĲĬШƣŸШƣőĲШƚƨĤрƻĲƖƣŔĦċũШ
ƚƣƖċƣċĤŸƨŰĬШǯũũĲĬШŉƖċĦƣƨƖĲƚЯШƽőŔũĲШƣőĲШƖĲƚƣШċƖĲШƚũŔŊőƣũǃШŔŰĦũŔŰĲĬШůċŰŔŉĲƚƣċƣŔŸŰƚШĦŸőĲƖĲŰƣШƽŔƣőШƣőĲШ
9ċůĤƖŔċŰШƚƣƖċƣŔŊƖċƓőǃШŸŉШƣőĲШċƖĲċЮ 

ÑőĲШċƻĲƖċŊĲШƚƣƖŔťĲШŔƚШ ΝΟΥ҄ЯШƽŔƣőШċШũċƖŊĲШƚƣċŰĬċƖĬШĬĲƻŔċƣŔŸŰШŸŉШΡΣ҄ЮШΡΜӖШŸŉШƣőĲШŸƖĲĤŸĬŔĲƚШƣƖĲŰĬƚШ  ìр
ÉÉEШыΝΣΜ҄рΝΥΜ҄ьЯШΝΜӖШĤĲŔŰŊШ EрÉEШċŰĬШƣőĲШƖĲƚƣШEÉEрìÉìЮШÑőĲШũċƖŊĲШƻċƖŔċĤŔũŔƣǃШŸŉШƣőĲШƚƣƖŔťĲШŔƚШĦŸőĲƖĲŰƣШ
ƽŔƣőШƣőĲШŔŰƣĲƖƚĲĦƣŔŸŰШŸŉШĬŔǭĲƖĲŰƣШőǃĬƖċƨũŔĦрŔŰĬƨĦĲĬШŉƖċĦƣƨƖĲƚЮ 

 

MVT measures min p05 p10 p25 p50 p75 p90 p95 max avg st.dev. 

dip dir 12 50 61 70 70 90 241 312 335 360 150 113 

plunge 12 45 48 50 50 62 70 70 74 80 62 11 

strike 12 20 34 49 124 160 180 180 180 180 138 56 

Table 4.7: Orientation data of the MTV mineralisations with percentiles. 
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ÑőĲШ?ċƣċĤċƚĲШċƖĦőŔƣĲĦƣƨƖĲШШрШШÉƣċƣŔƚƣŔĦċũШċŰċũǃƚĲƚШċŰĬШƕƨċŰƣŔǯĦċƣŔŸŰШтШĲǂƣƖċƓŸũċƣŔŰŊШƣőĲШŔŰƣƖŔŰƚŔĦШƚĦőĲůċƣŔƚċƣŔŸŰШ
ŸŉШŸƖĲШĬĲƓŸƚŔƣƚШċŰĬШůŔŰĲƖċũШŸĦĦƨƖƖĲŰĦĲƚ 

рШШΠΝШШр 
  

uċƖƚƣШ~ŔŰĲƖċũŔƚċƣŔŸŰ 

]ĲŰĲƖċũЮĦőċƖċĦƣĲƖŔƚƣŔĦƚжШuċƖƚƣрƖĲũċƣĲĬШůŔŰĲƖċũŔǍċƣŔŸŰШŔƚШƖĲĦŸƖĬĲĬШċƣШΡΝШƚŔƣĲƚШыΤЮΦӖьЯШƓƖŔůċƖŔũǃШŔŰШƣőĲШ
fŊũĲƚŔĲŰƣĲШĬŔƚƣƖŔĦƣШыƚőĲĲƣƚШΡΠΣЯШΡΡΡЯШΡΡΣьЮШÑőĲƚĲШċƖĲШŸŉƣĲŰШċũƣĲƖĲĬШŔŰШƣőĲШƚƨƓĲƖŊĲŰĲШĲŰƻŔƖŸŰůĲŰƣШыΝΠШƚŔƣĲƚьШ
ċŰĬШċƚƚŸĦŔċƣĲĬШƽŔƣőШőǃĬƖŸƣőĲƖůċũШƻĲŔŰƚШыΞΠШƚŔƣĲƚьЮШÑőĲǃШċƖĲШċũƚŸШĦŸůůŸŰШŔŰШ~éÑШĬĲƓŸƚŔƣƚШыΝΝШƚŔƣĲƚьЮШ
ŊĲжШÑőĲШċŊĲШŸŉШƣőĲШťċƖƚƣШƓƖŸĦĲƚƚШŔũШŊĲŰĲƖċũũǃШŔŰŉĲƖƖĲĬШƣŸШĤĲШƓŸƚƣрéċƖŔƚĦċŰШŉŸƖШƣőĲШċƚƚƨůƓƣŔŸŰШŸŉШƣőĲШ

ƚƣƖƨĦƣƨƖċũШƨƓũŔŉƣЯШĬƨƖŔŰŊШƣőĲШŸƖŸŊĲŰĲƚŔƚЯШŸŉШƣőĲШ9ċůĤƖŔċŰШŉŸƖůċƣŔŸŰƚШƖĲƓƖĲƚĲŰƣĲĬШĤǃШũċƖŊĲШƻŸũƨůĲƚШŸŉШ
ĦċƖĤŸŰċƣĲƚЮШÑőĲǃШċƖĲШŔŰШŉċĦƣШőŸƚƣĲĬШĤǃШũŔůĲƚƣŸŰĲƚШыΠΥШƚŔƣĲƚьШċŰĬШĬŸũŸƚƣŸŰĲƚШыΝΟШƚŔƣĲƚьЮ 

9ŸůůŸĬŔƣŔĲƚжШÑőĲШŸƖĲШůŔŰĲƖċũƚШƣǃƓŔĦċũũǃШĦŸŰƚŔƚƣШŸŉШůċŔŰũǃШĤċƖŔƣĲШċŰĬШƚƨĤŸƖĬŔŰċƣĲШŊċũĲŰċЯШŸŉƣĲŰШ
ċƚƚŸĦŔċƣĲĬШƽŔƣőШőǃĬƖŸƣőĲƖůċũШƻĲŔŰƚШĤĲċƖŔŰŊШƚƓőċũĲƖŔƣĲШыΞΡШƚŔƣĲƚьЯШċŰĬШŸĦĦċƚŔŸŰċũũǃШĦŸƓƓĲƖШůŔŰĲƖċũƚШыΤШ
ƚŔƣĲƚьЮ 

~ŸƖƓőŸũŸŊǃЮċŰĬЮƣĲǂƣƨƖĲжШÑőĲШůŸƖƓőŸũŸŊǃШŔƚШƣĲŰĬĲŰƣŔċũũǃШĦũƨƚƣĲƖĲĬШŉŸƖШƣőĲШŰċƣƨƖċũШƚőċƓĲШŸŉШťċƖƚƣШĦċƻŔƣŔĲƚШ
ĤƨƣШĦċŰШŸĦĦƨƖШċƚШƣċĤƨũċƖШыΝΦШƚŔƣĲƚьШċŰĬШĦŸũƨůŰċƖШыΤШƚŔƣĲƚьШƽőĲŰШċƚƚŸĦŔċƣĲĬШƽŔƣőШŸƣőĲƖШŉƖċĦƣƨƖĲƚШƚǃƚƣĲůƚШ
ƣőċƣШĲŰőċŰĦĲĬШƣőĲШƽċƣĲƖШǰŸƽЮ 

ÑőĲШĬĲƓŸƚŔƣƚШċƖĲШŸŉƣĲŰШƚƣƖċƣŔǯĲĬШыΟΣШƚŔƣĲƚьЯШůŸƚƣũǃШŰĲċƖШƣőĲШĤŸƣƣŸůШƣőĲШĦċƻŔƣŔĲƚШċŰĬШŔŰШĦũŸƚĲШƚƓċĦĲƚЯШ
ĬŔƚƚĲůŔŰċƣĲĬШыΞΡШƚŔƣĲƚьШŔƚШůŸƚƣũǃШƚƓĲĦŔǯĦШƣŸШƣőĲШŊċũĲŰċШŸĦĦƨƖƖĲŰĦĲƚШċũŸŰŊШƣőĲШĤċƖŔƣĲЯШůċƚƚŔƻĲШыΞΡШƚŔƣĲƚьШ
ƚƓĲĦŔǯĦċũũǃШƽőĲŰШĤċƖŔƣĲШĦƖǃƚƣċũũŔǍĲШŸŰШƣőĲШƽċũũƚШŸŉШƣőĲШĦċƻŔƣŔĲƚЯШċŰĬШĤƖĲĦĦŔċƣĲĬШыΝΞШƚŔƣĲƚьШŸĦĦƨƖƚШƽőĲŰШ
ƣőĲШĤċƖŔƣĲШĦĲůĲŰƣШĤƖĲĦĦŔċƚШŔŰШťċƖƚƣŔǯĲĬШŉƖċĦƣƨƖĲƚЮ 

ÉƣƖƨĦƣƨƖċũЮĬċƣċжШÉƣƖƨĦƣƨƖċũШĬċƣċШŉƖŸůШΝΜШƚŔƣĲƚШыÑċĤũĲШΠЮΥьШƚőŸƽƚШċШĦũĲċƖШŊƨŔĬĲШŸŉШőŔŊőШċŰŊũĲШŉċƨũƣƚШŸŰШƣőĲШ
ĲũŸŰŊċƣĲĬШťċƖƚƣШĤŸĬŔĲƚЯШƽŔƣőШΡΜӖШŸŉШƣőĲůШőċƻŔŰŊШŔŰĦũŔŰċƣŔŸŰШċĤŸƻĲШΣΡ҄ЮШÑőĲШƓƖĲƻċũĲŰƣШƣƖĲŰĬШŔƚШ  ìрÉÉEЯШ
ƽŔƣőШΡΜӖШŸŉШƣőĲШůĲċƚƨƖĲƚШŸƻĲƖШ ΝΟΡ҄Ю 

 

Karst measures min p05 p10 p25 p50 p75 p90 p95 max avg st.dev. 

dip dir 10 45 45 45 53.8 120 216.3 315 315 315 150 107.8 

plunge 10 10 23.5 37 51.3 65 77.5 80.5 82.8 85 60 22.7 

strike 10 45 45 45 85 135 135 170 170 170 115 45.8 

Table 4.8: Orientation data of the karst mineralisations with percentiles. 

 

 

 

 

 

 

 

 

 

 



ÑőĲШ?ċƣċĤċƚĲШċƖĦőŔƣĲĦƣƨƖĲШШрШШÉƣċƣŔƚƣŔĦċũШċŰċũǃƚĲƚШċŰĬШƕƨċŰƣŔǯĦċƣŔŸŰШтШĲǂƣƖċƓŸũċƣŔŰŊШƣőĲШŔŰƣƖŔŰƚŔĦШƚĦőĲůċƣŔƚċƣŔŸŰШ
ŸŉШŸƖĲШĬĲƓŸƚŔƣƚШċŰĬШůŔŰĲƖċũШŸĦĦƨƖƖĲŰĦĲƚ 

рШШΠΞШШр 
  

]ƖĲŔƚĲŰШ?ĲƓŸƚŔƣƚ 

]ĲŰĲƖċũЮĦőċƖċĦƣĲƖŔƚƣŔĦƚжШ]ƖĲŔƚĲŰШĬĲƓŸƚŔƣƚШыΞΤШƚŔƣĲƚЯШΠЮΞӖьШċƖĲШĬŸůŔŰċŰƣũǃШċƚƚŸĦŔċƣĲĬШƽŔƣőШőǃĬƖŸƣőĲƖůċũШ
ыΞΞШƚŔƣĲƚьШċŰĬШŔŰƣƖƨƚŔƻĲШŔŊŰĲŸƨƚШыΝΝШƚŔƣĲƚьШƓƖŸĦĲƚƚĲƚЯШƖĲǰĲĦƣŔŰŊШƣőĲŔƖШőŔŊőрƣĲůƓĲƖċƣƨƖĲЯШůċŊůċƣŔĦр
őǃĬƖŸƣőĲƖůċũШŸƖŔŊŔŰЯШƽŔƣőШċШůŔŰŸƖШůĲƣċƚŸůċƣŔĦШĦŸůƓŸŰĲŰƣШыΟШƚŔƣĲƚьШƽőĲŰШƖĲċĦƣŔƻĲШũŔƣőŸũŸŊŔĲƚШċƖĲШ
ƓƖĲƚĲŰƣЮ 

ŊĲжШÑőĲШċŊĲШĬŔƚƣƖŔĤƨƣŔŸŰШŔƚШƚƣƖŔĦƣũǃШũŔŰťĲĬШƣŸШƣőĲШƣƽŸШůċŔŰШũċƣĲрéċƖŔƚĦċŰШŔŰƣƖƨƚŔƻĲШƚƨŔƣĲƚЯШƚőŸƽŔŰŊШċШ
ÂĲƖůŔċŰШƓĲċťШыΝΡШƚŔƣĲƚьЯШŉŸũũŸƽĲĬШĤǃШ9ċƖĤŸŰŔŉĲƖŸƨƚШыΝΜШƚŔƣĲƚьЮШfŰШŉċĦƣЯШƣőĲǃШċƖĲШŊĲŰĲƖċũũǃШċƚƚŸĦŔċƣĲĬШƽŔƣőШ
ŸƣőĲƖШŔŰƣƖƨƚŔŸŰрƖĲũċƣĲĬШůŔŰĲƖċũШĬĲƓŸƚŔƣƚШƚƨĦőШċƚШƓŸƖƓőǃƖǃШыΡШƚŔƣĲƚьЯШƚťċƖŰШыΟШƣǃƓĲƚьЯШċŰĬШƓĲŊůċƣŔƣĲШыΝШ
ƚŔƣĲƚьЯШċŰĬШċƖĲШůċŔŰũǃШőŸƚƣĲĬШĤǃШŊƖċŰŔƣŔĦШũŔƣőŸũŸŊŔĲƚШыΝΦШƚŔƣĲƚьЯШċŰĬШƚĲĦŸŰĬũǃШĤǃШƚĦőŔƚƣƚШыΣШƚŔƣĲƚьЮ 

9ŸůůŸĬŔƣŔĲƚжШШÑőĲШƨƚƨċũШĦŸůůŸĬŔƣǃШƓƖĲƚĲŰƣШŔŰШŊƖĲŔƚĲŰШĲŰƻŔƖŸŰůĲŰƣШы[ŔŊƨƖĲШΠЮΝΟьШŔƚШůŸũǃĤĬĲŰŔƣĲШыΞΡШ
ƚŔƣĲƚьЯШŉŸũũŸƽĲĬШĤǃШĦŸƓƓĲƖШыΝΠШƚŔƣĲƚьЯШƣƨŰŊƚƣĲŰШыΝΝШƚŔƣĲƚьЯШũĲċĬШċŰĬШǍŔŰĦШыΦШтШΥШƚŔƣĲƚьЮ 

 

 

Figure 4.13: Greisen main commodities highlighting the Critical and Strategic Raw Materials. 

 

~ŸƖƓőŸũŸŊǃЮċŰĬЮƣĲǂƣƨƖĲжШÑőĲШůŸƖƓőŸũŸŊǃШŸŉШŊƖĲŔƚĲŰШĬĲƓŸƚŔƣƚШŔƚШůċŔŰũǃШŔŰǰƨĲŰĦĲĬШĤǃШƣőĲШŔŰƣƖƨƚŔƻĲШ
ĦŸŰƣċĦƣƚШĤƨƣШŸŉƣĲŰШŸĦĦƨƖШċƚШƻĲŔŰрũŔťĲШƣċĤƨũċƖШĤŸĬŔĲƚШыΝΡШƚŔƣĲƚьЯШƚŸůĲƣŔůĲƚШĦũƨƚƣĲƖŔŰŊШыΝΟШƚŔƣĲƚьШŔŰШƚƣƨĤĤǃШ
ƚőċƓĲƚЮ 

ÑőĲШŸƖĲШůŔŰĲƖċũƚШċƖĲШƨƚƨċũũǃШĬŔƚƚĲůŔŰċƣĲĬШыΞΠШƚŔƣĲƚьШŔŰШƣőĲШƖŸĦťЯШƚŸůĲƣŔůĲƚШċŊŊƖĲŊċƣŔŰŊШŔŰШůċƚƚŔƻĲШ
ċƚƚĲůĤũċŊĲƚШыΠШƚŔƣĲƚьЮШ~ŸũǃĤĬĲŰŔƣĲШċũƚŸШŸĦĦƨƖƚШċƚШƣőĲШĦőċƖċĦƣĲƖŔƚƣŔĦШљĬƖǃњШƻĲŔŰũĲƣƚШыΣШƚŔƣĲƚьЮШ 

ÉƣƖƨĦƣƨƖċũЮĬċƣċжШ§ŰũǃШΡШƚƣƖƨĦƣƨƖċũШĬċƣċƚĲƣƚШċƖĲШƖĲĦŸƖĬĲĬШŉŸƖШƣőĲШũċĦťШŸŉШƓƖĲŉĲƖĲŰƣŔċũШŸƖŔĲŰƣċƣŔŸŰШŸŉШƣőĲШ
ŊƖĲŔƚĲŰШĤŸĬŔĲƚЮШ9ŸőĲƖĲŰƣũǃЯШƣőĲШůĲċƚƨƖĲƚШĬŸШŰŸƣШŉŸũũŸƽШƚƓĲĦŔǯĦШƣƖĲŰĬƚШĤƨƣШċƖĲШċũŔŊŰĲĬШƽŔƣőШƣőĲШũŸĦċũШ
ŔŰƣƖƨƚŔƻĲШĦŸŰƣċĦƣШċŰĬоŸƖШƖċĬŔċũШƽŔƣőШŔƣЮ 
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ÑőĲШ?ċƣċĤċƚĲШċƖĦőŔƣĲĦƣƨƖĲШШрШШÉƣċƣŔƚƣŔĦċũШċŰċũǃƚĲƚШċŰĬШƕƨċŰƣŔǯĦċƣŔŸŰШтШĲǂƣƖċƓŸũċƣŔŰŊШƣőĲШŔŰƣƖŔŰƚŔĦШƚĦőĲůċƣŔƚċƣŔŸŰШ
ŸŉШŸƖĲШĬĲƓŸƚŔƣƚШċŰĬШůŔŰĲƖċũШŸĦĦƨƖƖĲŰĦĲƚ 

рШШΠΟШШр 
  

ÂŸƖƓőǃƖǃШÉǃƚƣĲůƚ 

]ĲŰĲƖċũЮĦőċƖċĦƣĲƖŔƚƣŔĦƚжШÂŸƖƓőǃƖǃШƚǃƚƣĲůƚШыΝΠШƚŔƣĲƚЯШΞЮΞӖьШċƖĲШĲƕƨċũũǃШċƚƚŸĦŔċƣĲĬШƽŔƣőШőǃĬƖŸƣőĲƖůċũШыΝΠШ
ƚŔƣĲƚьШċŰĬШŔŰƣƖƨƚŔƻĲШŔŊŰĲŸƨƚШыΝΟШƚŔƣĲƚьШƓƖŸĦĲƚƚĲƚЯШċƚШĲǂƓĲĦƣĲĬШŉŸƖШƣőŔƚШĬĲƓŸƚŔƣШƣǃƓĲЮШ 

ŊĲжШÑőĲШċŊĲШŔƚШċƚƚŸĦŔċƣĲĬШƽŔƣőШĤŸƣőШƣőĲШéċƖŔƚĦċŰШċŰĬШƓŸƚƣрéċƖŔƚĦċŰШůċŊůċƣŔƚůШċŰĬШőǃĬƖŸƣőĲƖůċũШ
ĲƻĲŰƣƚаШ9ċƖĤŸŰŔŉĲƖŸƨƚШыΣШƚŔƣĲƚьЯШ~ŔŸĦĲŰĲШыΠШƚŔƣĲƚьЯШċŰĬШ§ũŔŊŸĦĲŰĲШыΠШƚŔƣĲƚьЮШfŰШŉċĦƣЯШƣőĲƚĲШċƖĲШőŸƚƣĲĬШĤǃШ
ĦċƖĤŸŰŔŉĲƖŸƨƚШŊƖċŰŔƣĲƚШċŰĬШƓŸƖƓőǃƖŔĲƚЯШ§ũŔŊŸĦĲŰĲШċŰĬĲƚŔƣĲƚШċŰĬШĬċĦŔƣĲƚЯШċŰĬШ~ŔŸĦĲŰĲШċŰĬĲƚŔƣĲƚЮ 

9ŸůůŸĬŔƣŔĲƚжШƚƚŸĦŔċƣŔŸŰƚШы[ŔŊƨƖĲШΠЮΝΠьШŔŰƻŸũƻĲШĦŸƓƓĲƖШ ыΝΟШ ƚŔƣĲƚьЯШ ũĲċĬШ ċŰĬШ ǍŔŰĦШ ыΝΜШ ƚŔƣĲƚьЯШ
ůŸũǃĤĬĲŰƨůШыΦШƚŔƣĲƚьЯШŊŸũĬШыΥШƚŔƣĲƚьШċŰĬШůċŰŊċŰĲƚĲШыΣШƚŔƣĲƚьЮШÑőĲŔƖШċƚƚŸĦŔċƣŔŸŰШƽŔƣőШŊƖĲŔƚĲŰШĬĲƓŸƚŔƣƚШŔŰШ
ΡШƚŔƣĲƚШőŔŊőũŔŊőƣШƣőĲШůŸũǃĤĬĲŰƨůШŸĦĦƨƖƖĲŰĦĲЮШ]ŸũĬШċŰĬШůċŰŊċŰĲƚĲШċƖĲШŸŰũǃШŉŸƨŰĬШŔŰШƣőĲШ~ŔŸĦĲŰĲШċŰĬШ
§ũŔŊŸĦĲŰĲШĬĲƓŸƚŔƣƚЯШċũŸŰŊШƽŔƣőШΞШŸĦĦƨƖƖĲŰĦĲƚШŸŉШċƖƚĲŰŔĦШċŰĬШΝШŸŉШĤċƖŔƣĲЮ 

 

 

Figure 4.14: Porphyry main commodities highlighting the Critical and Strategic Raw Materials. 

 

~ŸƖƓőŸũŸŊǃЮċŰĬЮƣĲǂƣƨƖĲжШÑőĲƚĲШċƖĲШůŸƚƣũǃШĦũƨƚƣĲƖĲĬШыΝΜШƚŔƣĲƚьШċŰĬШƣċĤƨũċƖШĤŸĬŔĲƚШыΣШƚŔƣĲƚьЯШƽŔƣőШƣőĲШŸƖĲШ
ůŔŰĲƖċũƚШĤĲŔŰŊШŊĲŰĲƖċũũǃШĬŔƚƚĲůŔŰċƣĲĬШыΝΠШƚŔƣĲƚьЯШŸƖШċƚШƚƣŸĦťƽŸƖťƚШыΟШƚŔƣĲƚьШŔŰШƣőĲШőŸƚƣрƖŸĦťЮ 

ÉƣƖƨĦƣƨƖċũЮĬċƣċжШÉƣƖƨĦƣƨƖċũШůĲċƚƨƖĲůĲŰƣƚШŉƖŸůШΠШƚŔƣĲƚШǃŔĲũĬШċШƕƨŔƣĲШĦŸŰƚŔƚƣĲŰƣШƣƖĲŰĬШƽŔƣőШċШůĲċŰШƚƣƖŔťĲШ
ŸŉШ ΝΝΞЮΡ҄ШыƖċŰŊŔŰŊШŉƖŸůШ ΦΜ҄ШƣŸШ ΝΟΡ҄ьШċŰĬШċũƽċǃƚШƓũƨŰŊŔŰŊШƽŔƣőШċШőŔŊőШċŰŊũĲЯШŸƻĲƖШΤΡ҄ЮШÑőĲƚĲШĬċƣċШċƖĲШ
ŔŰĬŔĦċƣŔƻĲШŸŉШċШƚƨĤрƻĲƖƣŔĦċũШŔŰƣƖƨƚŔŸŰрƖĲũċƣĲĬШŉƖċĦƣƨƖĲШƚǃƚƣĲůШŔŰШƻĲƖǃШƚőċũũŸƽШĦƖƨƚƣċũШũĲƻĲũƚЮ 
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ÑőĲШ?ċƣċĤċƚĲШċƖĦőŔƣĲĦƣƨƖĲШШрШШÉƣċƣŔƚƣŔĦċũШċŰċũǃƚĲƚШċŰĬШƕƨċŰƣŔǯĦċƣŔŸŰШтШĲǂƣƖċƓŸũċƣŔŰŊШƣőĲШŔŰƣƖŔŰƚŔĦШƚĦőĲůċƣŔƚċƣŔŸŰШ
ŸŉШŸƖĲШĬĲƓŸƚŔƣƚШċŰĬШůŔŰĲƖċũШŸĦĦƨƖƖĲŰĦĲƚ 

рШШΠΠШШр 
  

ÂĲŊůċƣŔƣĲШ?ĲƓŸƚŔƣƚ 

]ĲŰĲƖċũЮĦőċƖċĦƣĲƖŔƚƣŔĦƚжШÂĲŊůċƣŔƣĲШĬĲƓŸƚŔƣƚШыΝΣШƚŔƣĲƚЯШΞЮΡӖьШċƖĲШũċƣĲрƚƣċŊĲĬШŔŰƣƖƨƚŔŸŰрƖĲũċƣĲĬШċƚШƽĲũũЯШ
ĤĲŔŰŊШċƚƚŸĦŔċƣĲĬШƽŔƣőШƣőĲШŊĲŰĲƖŔĦШŊĲŰĲƣŔĦШƣĲƖůШŔŰƣƖƨƚŔƻĲШŔŊŰĲŸƨƚШыΝΜШƚŔƣĲƚьШċŰĬШŊĲŰĲƣŔĦċũũǃШũŔŰťĲĬШƽŔƣőШ
őǃĬƖŸƣőĲƖůċũШƓƖŸĦĲƚƚĲƚШыΝΝШƚŔƣĲƚьЮШÑőĲǃШċƖĲШůċŔŰũǃШċƚƚŸĦŔċƣĲĬШƽŔƣőШ9ċƖĤŸŰŔŉĲƖŸƨƚШыΝΟШƚŔƣĲƚьШċŰĬШ
ƚĲĦŸŰĬũǃШÂĲƖůŔċŰШыΞШƚŔƣĲƚьШŊƖċŰŔƣŸŔĬШƚƨŔƣĲƚЮШfŰШŉċĦƣЯШƣőĲǃШċƖĲШőŸƚƣĲĬШĤǃШĤŸƣőШŔŰƣƖƨƚŔƻĲШũŔƣőŸũŸŊŔĲƚШƚƨĦőШċƚШ
ŊƖċŰŔƣĲШыΡШƚŔƣĲƚьЯШŊƖċŰŸĬŔŸƖŔƣĲƚШыΠШƚŔƣĲƚьЯШƣŸŰċũŔƣĲƚШыΟШƚŔƣĲƚьЯШċŰĬШůĲƣċůŸƖƓőŔĦШũŔƣőŸũŸŊŔĲƚШƚƨĦőШċƚШŊŰĲŔƚƚШ
ыΞШƚŔƣĲƚьЯШƚĦőŔƚƣШыΞШƚŔƣĲƚьЮ 

9ŸůůŸĬŔƣŔĲƚжЮÉċƖĬŔŰŔċŰШƓĲŊůċƣŔƣĲƚШĤĲċƖШ9Å~ШƚƨĦőШċƚШŉĲũĬƚƓċƖШыΝΡШƚŔƣĲƚьЯШxÅEEШыΡШƚŔƣĲƚьШůċŔŰũǃШŔŰШ
ĬŔƚƚĲůŔŰċƣĲĬШċŊŊƖĲŊċƣĲƚШŸŉШƓőŸƚƓőċƣĲƚЯШċŰĬШΝШƖĲĦŸƖĬĲĬШƚŔƣĲШƽŔƣőШŸĦĦƨƖƖŔŰŊШũŔƣőŔƨůрĤĲċƖŔŰŊЯШŰŔŸĤŔƨůШ
ċŰĬШƣċŰƣċũƨůрĤĲċƖŔŰŊШůŔŰĲƖċũƚЮШ ũƚŸШΞШƚŔƣĲƚШƽŔƣőШůŔĦċШĲǂƓũŸŔƣċƣŔŸŰШċƖĲШĲƻŔĬĲŰĦĲĬШы[ŔŊƨƖĲШΠЮΝΡьЮ 

 

 

Figure 4.15: Pegmatite main commodities highlighting the Critical and Strategic Raw Materials. 

 

~ŸƖƓőŸũŸŊǃЮċŰĬЮƣĲǂƣƨƖĲжШÑőĲƚĲШƣǃƓŔĦċũũǃШŸĦĦƨƖШċƚШũĲŰƣŔŉŸƖůШŸƖШƣċĤƨũċƖШĤŸĬŔĲƚШыΝΜШƚŔƣĲƚьЯШƚŸůĲƣŔůĲƚШ
ĦũƨƚƣĲƖĲĬШыΡШƚŔƣĲƚьШċƣШƣőĲШƓĲƖŔƓőĲƖŔĲƚШŸŉШƣőĲШŔŰƣƖƨƚŔŸŰƚЯШċũŸŰŊШƽŔƣőШŊƖĲŔƚĲŰЮШÑőĲШĦŸůůŸĬŔƣǃрĤĲċƖŔŰŊШ
ůŔŰĲƖċũƚШċƖĲШĤŸƣőШůċƚƚŔƻĲШыŉĲũĬƚƓċƖƚьШċŰĬШĬŔƚƚĲůŔŰċƣĲĬШыxÅEEрĤĲċƖŔŰŊШůŔŰĲƖċũƚьЮ 

ÉĲĬŔůĲŰƣċƖǃШ~ċŰŊċŰĲƚĲШ?ĲƓŸƚŔƣƚ 

]ĲŰĲƖċũЮĦőċƖċĦƣĲƖŔƚƣŔĦƚжШÉĲĬŔůĲŰƣċƖǃШůċŰŊċŰĲƚĲШĬĲƓŸƚŔƣƚШыΟΣШƚŔƣĲƚЯШΡЮΡӖьШċƖĲШċũůŸƚƣШĲǂĦũƨƚŔƻĲũǃШ
ũŔŰťĲĬШ ƣŸШőǃĬƖŸƣőĲƖůċũШ ƓƖŸĦĲƚƚĲƚШ ĤĲŔŰŊШ ŉŸƖůĲĬШ ŔŰШ ƚĲċǰŸŸƖШ ĲŰƻŔƖŸŰůĲŰƣƚШ ŉƖŸůШ ƻŸũĦċŰŔĦрƖĲũċƣĲĬШ
ĲǂőċũċƣŔƻĲШǰƨŔĬƚЮШÑőĲƚĲШĬĲƓŸƚŔƣƚШċƖĲШċũũШƖĲũċƣĲĬШƣŸШƣőĲШ§ũŔŊŸр~ŔŸĦĲŰĲШƻŸũĦċŰŔƚůЯШƚƓĲĦŔǯĦċũũǃШċƚƚŸĦŔċƣĲĬШ
ƽŔƣőШƚƨĤрőŸƖŔǍŸŰƣċũШũǃŔŰŊШƓǃƖŸĦũċƚƣŔĦШƖŸĦťƚЮШШÑőĲǃШċũƚŸШƚőŸƽШƚƨƓĲƖŊĲŰĲШċũƣĲƖċƣŔŸŰШыΞШƚŔƣĲƚьЮ 

~ŸƖƓőŸũŸŊǃЮċŰĬЮƣĲǂƣƨƖĲжШÑǃƓŔĦċũũǃШŸĦĦƨƖƖŔŰŊШċƚШƚƣƖċƣŔŉŸƖůШыΟΞШƚŔƣĲƚьЯШũĲŰƣŔŉŸƖůШыΥШƚŔƣĲƚьШċŰĬШƣċĤƨũċƖШыΠШ
ƚŔƣĲƚьШƚőċƓĲƚЯШƣőĲШůċŰŊċŰĲƚĲШůŔŰĲƖċũƚШĦċŰШĤĲШůċƚƚŔƻĲШыΞΜШƚŔƣĲƚьЯШĬŔƚƚĲůŔŰċƣĲĬШыΝΠШƚŔƣĲƚьШċŰĬШ
ƚŸůĲƣŔůĲƚШŊċƣőĲƖĲĬШŔŰШƚƣŸĦťƽŸƖťƚШŸŉШƻĲŔŰũĲƣƚШыΣШƚŔƣĲƚьЮШÑőĲǃШċƖĲШƖċƖĲũǃШĦŸůůƨƣĲĬШƽŔƣőШŔƖŸŰШŸǂŔĬĲƚШыΠШ
ƚŔƣĲƚьЮ 

 

15

5

2
1

1

1

feldspar

lree

mica

molybdenum

niobium

tantalium

main commodities 
occurrence - pegmatite

15

5

1
1

1

1

feldspar

lree

lithium

niobium

tantalium

tungsten

CSRM occurrences -
pegmatite



ÑőĲШ?ċƣċĤċƚĲШċƖĦőŔƣĲĦƣƨƖĲШШрШШÉƣċƣŔƚƣŔĦċũШċŰċũǃƚĲƚШċŰĬШƕƨċŰƣŔǯĦċƣŔŸŰШтШĲǂƣƖċƓŸũċƣŔŰŊШƣőĲШŔŰƣƖŔŰƚŔĦШƚĦőĲůċƣŔƚċƣŔŸŰШ
ŸŉШŸƖĲШĬĲƓŸƚŔƣƚШċŰĬШůŔŰĲƖċũШŸĦĦƨƖƖĲŰĦĲƚ 

рШШΠΡШШр 
  

9ũċǃШ?ĲƓŸƚŔƣƚ 

]ĲŰĲƖċũЮ ĦőċƖċĦƣĲƖŔƚƣŔĦƚжШ9ũċǃШ ĬĲƓŸƚŔƣƚШ ыΞΞШ ƚŔƣĲƚЯШ ΟЮΠӖьШ ƚőŸƽШ ċШ ůŔǂĲĬШ ŊĲŰĲƣŔĦШ ƚŔŊŰċƣƨƖĲЯШ ƽŔƣőШ
ƚĲĬŔůĲŰƣċƖǃШċĦĦƨůƨũċƣŔŸŰШыΝΞШƚŔƣĲƚьШċŰĬШőǃĬƖŸƣőĲƖůċũШċũƣĲƖċƣŔŸŰШыΝΜШƚŔƣĲƚьШƓƖŸĦĲƚƚĲƚШƣċťŔŰŊШƓũċĦĲШ
ůŸƚƣũǃШĬƨƖŔŰŊШƣőĲШsƨƖċƚƚŔĦШыΝΝШƚŔƣĲƚьШċŰĬШ~ŔŸĦĲŰĲШыΦШƚŔƣĲƚьЮ 

~ŸƖƓőŸũŸŊǃЮċŰĬЮƣĲǂƣƨƖĲжЮÑőĲШůŸƖƓőŸũŸŊŔĲƚШŉŸƖШƣőĲШƣƽŸШŊĲŰĲƣŔĦШĦũċƚƚĲƚШċƖĲШŰċƣƨƖċũũǃШŊƨŔĬĲĬШĤǃШƣőĲШƚőċƓĲШ
ŸŉШƚĲĬŔůĲŰƣċƖǃШĤċƚŔŰƚШċŰĬШőǃĬƖŸƣőĲƖůċũШĦŸŰĬƨŔƣƚЯШĤĲŔŰŊШƚƣƖċƣŔŉŸƖůШыΝΤШƚŔƣĲƚьЯШũĲŰƣŔŉŸƖůШыΡШƚŔƣĲƚьЯШĦũƨƚƣĲƖШ
ċŰĬШƣċĤƨũċƖШыΠШƚŔƣĲƚьЯШƽőŔũĲШƣőĲШƣĲǂƣƨƖĲƚШċƖĲШŊĲŰĲƖċũũǃШƚƣƖċƣŔǯĲĬШыΝΡШƚŔƣĲƚьШċŰĬШůċƚƚŔƻĲШыΣШƚŔƣĲƚьЮ 

9ŸůůŸĬŔƣŔĲƚжШÑőĲШĦŸůůŸĬŔƣŔĲƚШŔŰĦũƨĬĲШĦĲƖċůŔĦШĦũċǃƚШыΝΝШƚŔƣĲƚьЯШĤĲŰƣŸŰŔƣĲШыΣШƚŔƣĲƚьШċŰĬШťċŸũŔŰŔƣĲШыΣШ
ƚŔƣĲƚьЮ 

ÑőĲǃШċƖĲШőŸƚƣĲĬШĤǃШĦŸŰŊũŸůĲƖċƣĲШыΝΝШƚŔƣĲƚьЯШũŔůĲƚƣŸŰĲШыΝΝШƚŔƣĲƚьШċŰĬШƓǃƖŸĦũċƚƣŔĦШƖŸĦťƚШыΦШƚŔƣĲƚьЯШũŔŰťĲĬШ
ƣŸШƣőĲШĬŔƻĲƖƚĲШůĲĦőċŰŔƚůШŸŉШƓőǃƚŔĦċũШċŰĬШĦőĲůŔĦċũШĦŸŰĦĲŰƣƖċƣŔŸŰШŸŉШƣőĲШĦũċǃƚЮ 

§ŸũŔƣŔĦШfƖŸŰƚƣŸŰĲƚ 

]ĲŰĲƖċũЮĦőċƖċĦƣĲƖŔƚƣŔĦƚжШ§ŸũŔƣŔĦШŔƖŸŰƚƣŸŰĲƚШыΝΝШƚŔƣĲƚЯШΝЮΤӖьШċƖĲШĲǂĦũƨƚŔƻĲũǃШƚĲĬŔůĲŰƣċƖǃШыΝΝШƚŔƣĲƚьШċŰĬШ
ĬċƣĲĬШƣŸШƣőĲШÖƓƓĲƖШ§ƖĬŸƻŔĦŔċŰШыΝΝШƚŔƣĲƚьЯШƖĲƓƖĲƚĲŰƣŔŰŊШċШĬŔƚƣŔŰĦƣШÂċũĲŸǍŸŔĦШůĲƣċũũŸŊĲŰĲƣŔĦШĲƻĲŰƣЮ 

9ŸůůŸĬŔƣŔĲƚжШÑőĲШŸƖĲШůŔŰĲƖċũƚШċƖĲШƖĲƓƖĲƚĲŰƣĲĬШĤǃШŸŸũŔƣĲƚШůċĬĲШŉƖŸůШƚŔĬĲƖŔƣĲШыΥШƚŔƣĲƚьЯШũŔůŸŰŔƣĲШыΡШ
ƚŔƣĲƚьЯШůċŊŰĲƣŔƣĲШыΠШƚŔƣĲƚьЯШőĲůċƣŔƣĲШыΟШƚŔƣĲƚьЮ 

~ŸƖƓőŸũŸŊǃЮċŰĬЮƣĲǂƣƨƖĲжЮÑőĲǃШċƖĲШƚƣƖċƣŔǯĲĬШŔŰШƚƨĤрőŸƖŔǍŸŰƣċũШŸŸũŔƣŔĦШĤĲĬƚШƽŔƣőШƚƣƖċƣŔŉŸƖůШыΝΝШƚŔƣĲƚьЯШ
ũĲŰƣŔŉŸƖůШċŰĬШƚƣƖċƣċĤŸƨŰĬШыΝΜШƚŔƣĲƚьШŊĲŸůĲƣƖŔĲƚШőŸƚƣĲĬШŔŰШÂċũċĲŸǍŸŔĦШƓőǃũũŔƣĲƚШыΥШƚŔƣĲƚьЯШƕƨċƖƣǍŔƣĲШыΝШ
ƚŔƣĲƚьЯШƚĦőŔƚƣШыΝШƚŔƣĲьШċŰĬШũŔůĲƚƣŸŰĲШыΝШƚŔƣĲьЮШ 

7ċƨǂŔƣĲШ?ĲƓŸƚŔƣƚ 

7ċƨǂŔƣĲШыΡШƚŔƣĲƚЯШΜЮΥӖьШĬĲƓŸƚŔƣƚШċƖĲШũŔŰťĲĬШƣŸШƖĲƚŔĬƨċũШƓƖŸĦĲƚƚĲƚШĬċƣĲĬШƣŸШƣőĲШ9ƖĲƣċĦĲŸƨƚЯШƖĲƓƖĲƚĲŰƣŔŰŊШ
ċШƚŔŊŰŔǯĦċŰƣШ~ĲƚŸǍŸŔĦШƽĲċƣőĲƖŔŰŊШĲƻĲŰƣЮШÑőĲǃШċƖĲШĦőċƖċĦƣĲƖŔǍĲĬШĤǃШůċƚƚŔƻĲШċŰĬШƚƣƖċƣŔǯĲĬШċũƨůŔŰŔƨůр
ĤĲċƖŔŰŊШĤċƨǂŔƣĲШƚƣƖċƣċШċƚƚŸĦŔċƣĲĬШƽŔƣőШĦũċǃШũĲƻĲũƚШőŸƚƣŔŰŊШxÅEEрůŔŰĲƖċũƚШыĤċƚƣŰċĲƚŔƣĲЯШĦĲƖŔċŰŔƣĲьЮШÑőĲƚĲШ
ċƖĲШőŸƚƣĲĬШĤǃШũŔůĲƚƣŸŰĲƚШũŔƣőŸũŸŊŔĲƚЮ 

ÉE?EñШ?ĲƓŸƚŔƣƚ 

]ĲŰĲƖċũЮĦőċƖċĦƣĲƖŔƚƣŔĦƚжШÉE?EñШĬĲƓŸƚŔƣƚШыΤШƚŔƣĲƚЯШΝЮΝӖьШċƖĲШũŔŰťĲĬШƣŸШċШĦŸůƓŸƚŔƣĲШƓƖŸĦĲƚƚШůċĬĲШŉƖŸůШ
őǃĬƖŸƣőĲƖůċũЯШƚĲĬŔůĲŰƣċƖǃШċŰĬШƚƨƓĲƖŊĲŰĲШċũƣĲƖċƣŔŸŰЮ 

ŊĲаШÑőĲШċŊĲШŔƚШƓƖĲĬŸůŔŰċŰƣũǃШ9ċůĤƖŔċŰШыΣШƚŔƣĲƚьЯШƽŔƣőШůŔŰŸƖШƓŸƚƣрéċƖŔƚĦċŰШыΞШƚŔƣĲƚьШŸƻĲƖƓƖŔŰƣƚЮШÑőĲƚĲШ
ċƖĲШőŸƚƣĲĬШĤǃШĬŸũŸůŔƣĲШыΡШƚŔƣĲƚьЯШƚċŰĬƚƣŸŰĲƚШыΡШƚŔƣĲƚьШċŰĬШũŔůĲƚƣŸŰĲƚШыΞШƚŔƣĲƚьЮ 

9ŸůůŸĬŔƣŔĲƚжШÑőĲШŸƖĲШůŔŰĲƖċũƚШċƖĲШÂĤрüŰШƚƨũǯĬĲШċƚƚŸĦŔċƣĲĬШƣŸШƓǃƖŔƣĲЯШĤċƖŔƣĲШċŰĬШŔƖŸŰрŸǂŔĬĲƚЮ 

~ŸƖƓőŸũŸŊǃЮċŰĬЮƣĲǂƣƨƖĲжЮ~ŸƖƓőŸũŸŊŔĦċũũǃЯШƣőĲƚĲШĬĲƓŸƚŔƣƚШċƖĲШĬŸůŔŰċƣĲĬШĤǃШƚƣƖċƣŔŉŸƖůШыΡШƚŔƣĲƚьЯШũĲŰƣŔŉŸƖůШ
ċŰĬШƣċĤƨũċƖШŊĲŸůĲƣƖŔĲƚЯШƖĲǰĲĦƣŔŰŊШƣőĲŔƖШƚǃŰрƚĲĬŔůĲŰƣċƖǃШĲǂőċũċƣŔƻĲШŸƖŔŊŔŰЮ 

ÑĲǂƣƨƖċũũǃЯШÉE?EñШĬĲƓŸƚŔƣƚШċƖĲШĦőċƖċĦƣĲƖŔǍĲĬШĤǃШůċƚƚŔƻĲШыΣШƚŔƣĲƚьШċŰĬШƚƣƖċƣŔǯĲĬШыΝШƚŔƣĲьШŉċĤƖŔĦƚЯШƖĲǰĲĦƣŔŰŊШ
ĤŸƣőШůċƚƚŔƻĲШƚƨũǯĬĲШċĦĦƨůƨũċƣŔŸŰШċŰĬШƓƖŔůċƖǃШƚĲĬŔůĲŰƣċƖǃШũċǃĲƖŔŰŊЮ 

 

 

 



ÑőĲШ?ċƣċĤċƚĲШċƖĦőŔƣĲĦƣƨƖĲШШрШШÉƣċƣŔƚƣŔĦċũШċŰċũǃƚĲƚШċŰĬШƕƨċŰƣŔǯĦċƣŔŸŰШтШĲǂƣƖċƓŸũċƣŔŰŊШƣőĲШŔŰƣƖŔŰƚŔĦШƚĦőĲůċƣŔƚċƣŔŸŰШ
ŸŉШŸƖĲШĬĲƓŸƚŔƣƚШċŰĬШůŔŰĲƖċũШŸĦĦƨƖƖĲŰĦĲƚ 

рШШΠΣШШр 
  

ÉĲĬŔůĲŰƣċƖǃШ?ĲƓŸƚŔƣƚ 

]ĲŰĲƖċũЮĦőċƖċĦƣĲƖŔƚƣŔĦƚжШÉĲĬŔůĲŰƣċƖǃШĬĲƓŸƚŔƣƚШыΦШƚŔƣĲƚЯШΝЮΡӖьШċƖĲШũŔŰťĲĬШƣŸШƚĲĬŔůĲŰƣċƖǃШыΡШƚŔƣĲƚьШċŰĬШ
ƖĲƚŔĬƨċũШыΣШƚŔƣĲƚьШƓƖŸĦĲƚƚĲƚЯШƽŔƣőШċŊĲƚШƖċŰŊŔŰŊШŉƖŸůШÂĲƖůŔċŰШыΠШƚŔƣĲƚьШƣŸШ~ŔŸĦĲŰĲШыΡШƚŔƣĲƚьЮ 

~ŸƖƓőŸũŸŊǃЮċŰĬЮƣĲǂƣƨƖĲжЮ ċƣƨƖċũũǃЯШƣőĲŔƖШůŸƖƓőŸũŸŊŔĲƚШƚƣƖċƣŔŉŸƖůШыΡШƚŔƣĲƚьШċŰĬШũĲŰƣŔŉŸƖůШыΠШƚŔƣĲƚьЮШ
ÑĲǂƣƨƖċũũǃЯШƣőĲǃШċƖĲШĬŸůŔŰċƣĲĬШĤǃШƚƣƖċƣŔǯĲĬШыΦШƚŔƣĲƚьШŉċĤƖŔĦƚЯШƽŔƣőШůŔŰŸƖШůċƚƚŔƻĲШыΟШƚŔƣĲƚьШŸĦĦƨƖƖĲŰĦĲƚЮ 

9ŸůůŸĬŔƣŔĲƚжШÑőĲШĦŸůůŸĬŔƣŔĲƚШƣǃƓŔĦċũũǃШŔŰĦũƨĬĲШőĲċƻǃШůŔŰĲƖċũƚШƚƨĦőШċƚШŔƖŸŰрŸǂŔĬĲƚШыΠШƚŔƣĲƚьЯШŉĲũĬƚƓċƖШ
ыΞШƚŔƣĲƚьШċŰĬШƕƨċƖƣǍШыΞШƚŔƣĲƚьЯШċũŸŰŊШƽŔƣőШťċŸũŔŰŔƣĲШыΞШƚŔƣĲƚьЯШőŸƚƣĲĬШŔŰШũŔůĲƚƣŸŰĲШыΣШƚŔƣĲƚьЯШƚĦőŔƚƣШыΠШƚŔƣĲƚьШ
ċŰĬШƚċŰĬƚƣŸŰĲƚШыΟШƚŔƣĲƚьЮ 

~ĲƣċůŸƖƓőŔĦШ?ĲƓŸƚŔƣƚ 

]ĲŰĲƖċũЮ ĦőċƖċĦƣĲƖŔƚƣŔĦƚжШ~ĲƣċůŸƖƓőŔĦШ ĬĲƓŸƚŔƣƚШ ыΣШ ƚŔƣĲƚЯШ ΜЮΦӖьШ ċƖĲШŊĲŰĲƣŔĦċũũǃШ ĦŸƖƖĲũċƣĲĬШ ƣŸШ
ůĲƣċůŸƖƓőŔĦШċŰĬШőǃĬƖŸƣőĲƖůċũШǰƨŔĬƚШŔŰƣĲƖċĦƣŔŰŊШƽŔƣőШƣőĲШőŸƚƣШƖŸĦťƚШƣŸШƓƖŸĬƨĦĲШƣċũĦШыΡШƚŔƣĲƚьШċŰĬШƓǃƖŔƣĲШ
ыΝШƚŔƣĲьШĬĲƓŸƚŔƣƚЮШÑőĲШőŸƚƣШũŔƣőŸũŸŊŔĲƚШŔŰĦũƨĬĲШŊƖċŰŸĬŔŸƖŔƣĲШыΡШƚŔƣĲƚьЯШůċƖĤũĲШыΡШƚŔƣĲƚьЯШƚĦőŔƚƣШыΡШƚŔƣĲƚьЮ 

ŊĲаШÑőĲШċŊĲШŸŉШƣőĲШĬĲƓŸƚŔƣƚШŔƚШůċŔŰũǃШ9ċƖĤŸŰŔŉĲƖŸƨƚШыΣШƚŔƣĲƚьШƽŔƣőШŸŰĲШŸĦĦƨƖƖĲŰĦĲШŔŰŉĲƖƖŔŰŊШċШÉŔũƨƖŔċŰШ
ƖĲƽŸƖťŔŰŊЮШ 

~ŸƖƓőŸũŸŊǃЮċŰĬЮƣĲǂƣƨƖĲжЮÑőĲǃШċƖĲШũĲŰƣŔŉŸƖůШċŰĬШĦũƨƚƣĲƖĲĬЯШŊĲŰĲƖċũũǃШůċƚƚŔƻĲШƣĲǂƣƨƖĲĬЮ 

xŸƽШċŰĬШőŔŊőШƚƨũǯĬċƣŔŸŰШĲƓŔƣőĲƖůċũШĬĲƓŸƚŔƣƚШ 

]ĲŰĲƖċũЮĦőċƖċĦƣĲƖŔƚƣŔĦƚжШEƓŔƣőĲƖůċũШĬĲƓŸƚŔƣƚШыΟШƚŔƣĲƚьШċƖĲШũŔŰťĲĬШƣŸШĲƓŔƣőĲƖůċũШċŰĬШőǃĬƖŸƣőĲƖůċũШ
ƓƖŸĦĲƚƚĲƚЯШŸĦĦƨƖƖĲĬШĬƨƖŔŰŊШƣőĲШ§ũŔŊŸр~ŔŸĦĲŰĲШƻŸũĦċŰŔƚůЮ 

~ŸƖƓőŸũŸŊǃЮċŰĬЮƣĲǂƣƨƖĲжЮ~ŸƖƓőŸũŸŊŔĦċũũǃЯШƣőĲǃШƚőŸƽШũĲŰƣŔŉŸƖůШыΝШƚŔƣĲьЯШƚƣƖċƣŔŉŸƖůШыΝШƚŔƣĲьЯШċŰĬШƣċĤƨũċƖШыΝШ
ƚŔƣĲьШŉŸƖůƚЮШÑĲǂƣƨƖċũũǃЯШƣőĲǃШĬŔƚƓũċǃШĬŔƚƚĲůŔŰċƣĲĬШыΝШƚŔƣĲьШċŰĬШƚƣƖċƣŔǯĲĬШыΝШƚŔƣĲьШŉċĤƖŔĦƚЮ 

9ŸůůŸĬŔƣŔĲƚжШÑőĲŔƖШĲĦŸŰŸůŔĦШƓŸƣĲŰƣŔċũШŔƚШũŔŰťĲĬШƣŸШőŔŊőШƻċũƨċĤũĲШĦŸůůŸĬŔƣŔĲƚШƚƨĦőШċƚШŊŸũĬШыΟШƚŔƣĲƚьЯШ
ƚŔũƻĲƖШыΞШƚŔƣĲьШŉŸƨŰĬШċƚШĲũĲĦƣƖƨůШċŰĬШŰċƣŔƻĲШŊŸũĬЮШÑőĲШxÉШĬĲƓŸƚŔƣƚШőċƻĲШċƖƚĲŰŔĦШċŰĬШċŰƣŔůŸŰǃрĤĲċƖŔŰŊШ
ůŔŰĲƖċũƚШũŔťĲШƚƣŔĤŰŔƣĲШċŰĬШƣĲƣƖċőĲĬƖŔƣĲЯШƽőŔũĲШƣőĲШcÉШőċƻĲШƣĲũũƨƖŔĬĲƚШċŰĬШĦŸƓƓĲƖШůŔŰĲƖċũƚШƚƨĦőШċƚШ
ĲŰċƖŊŔƣĲШċŰĬШĦőċũĦŸƓǃƖŔƣĲЮ 

ÂċũĲŸƓũċĦĲƖƚШċŰĬШƓũċĦĲƖƚ 

]ĲŰĲƖċũЮ ĦőċƖċĦƣĲƖŔƚƣŔĦƚжШÂċũĲŸƓũċĦĲƖШ ыΞШ ƚŔƣĲƚьШ ċŰĬШ ƓũċĦĲƖШ ыΞШ ƚŔƣĲƚьШ ĬĲƓŸƚŔƣƚШ ċƖĲШĤŸƣőШ ƚƣƖċƣŔŉŸƖůШ
ƚĲĬŔůĲŰƣċƖǃШĬĲƓŸƚŔƣƚШƚƓĲĦŔǯĦċũũǃШŉŸƖůĲĬШĤǃШůĲĦőċŰŔĦċũШċĦĦƨůƨũċƣŔŸŰШŸŰШőĲċƻǃШůŔŰĲƖċũƚЮ 

ÑőĲШƓċũĲŸƓũċĦĲƖƚШċƖĲШũŔƣőŔǯĲĬШċŰĬШĬċƣĲĬШƣŸШƣőĲШÖƓƓĲƖШ§ƖĬŸƻŔĦŔċŰШыΞШƚŔƣĲƚьЯШĬŔƚƓũċǃŔŰŊШƚƣƖċƣŔǯĲĬШƣĲǂƣƨƖĲШыΞШ
ƚŔƣĲƚьЯШĦŸŰĦĲŰƣƖċƣŔŰŊШůŸŰċǍŔƣĲШыxÅEEьЯШċŰĬШƣŔƣċŰŔƨůШŸǂŔĬĲƚШыƖƨƣŔũĲШċŰĬШċŰċƣċƚĲьЮШ 

ÑőĲШƓũċĦĲƖƚШċƖĲШÄƨċƣĲƖŰċƖǃШыΝШƚŔƣĲьШċŰĬШőċƻĲШĬŔƚƚĲůŔŰċƣĲĬШыΝШƚŔƣĲьШĦċƚƚŔƣĲƖŔƣĲШċŰĬШƨƖċŰŔƨůШŸǂŔĬĲƚЮ 

ÑőĲШÑċĤũĲШΠЮΦШƚƨůůċƖŔƚĲƚШƣőĲШůŸƚƣШĦŸůůŸŰШĦőċƖċĦƣĲƖŔƚƣŔĦƚШŸŉШĲċĦőШŸƖĲШĬĲƓŸƚŔƣШƣǃƓĲƚЮ 

 

 

 

 

 



ÑőĲШ?ċƣċĤċƚĲШċƖĦőŔƣĲĦƣƨƖĲШШрШШÉƣċƣŔƚƣŔĦċũШċŰċũǃƚĲƚШċŰĬШƕƨċŰƣŔǯĦċƣŔŸŰШтШĲǂƣƖċƓŸũċƣŔŰŊШƣőĲШŔŰƣƖŔŰƚŔĦШƚĦőĲůċƣŔƚċƣŔŸŰШ
ŸŉШŸƖĲШĬĲƓŸƚŔƣƚШċŰĬШůŔŰĲƖċũШŸĦĦƨƖƖĲŰĦĲƚ 

рШШΠΤШШр 
  

Type Count Tipical age Tipical commodities Morphology Texture Host rock lithology 

hydrotherm
al veins 308 

permian(?), post-
variscan(?) barite, lead, zinc 

lentiform, 
tabular 

brecciated, 
disseminated limestone, schist 

skarn 95 
carboniferous, 

permian copper, lead, zinc 
lentiform, 
tabular 

disseminated, 
massive limestone, schist 

karst 51 
cambrian, post-

variscan(?) 
barite, lead, zinc 

cluster, 
tabular 

disseminated, 
stratified 

dolomite, limestone 

sedimentary 
manganese 

deposit 
36 miocene, permian 

iron, manganese, 
tungsten 

lentiform, 
stratiform 

disseminated, 
massive 

pyroclastic rock, 
rhyolite 

MVT 30 
cambrian, post-

variscan(?) lead, silver, zinc 
cluster, 

stratabound 
disseminated, 

massive dolomite, limestone 

greisen 27 carboniferous, 
permian 

copper, 
molybdenum, 

tungsten 

cluster, 
tabular 

disseminated, 
stockwork 

granite, schist 

clay deposit 22 jurassic, miocene bentonite, clay, 
kaolinite 

lentiform, 
stratiform 

massive, 
stratified 

conglomerate, 
limestone 

pegmatite 16 carboniferous, 
carboniferous(?) 

feldspar, LREE, mica lentiform, 
tabular 

disseminated, 
massive 

granite, tonalite 

porphyry 14 
carboniferous, 

oligocene copper, lead, zinc 
cluster, 
tabular 

disseminated, 
stockwork andesite, granite 

oolitic 
ironstone 11 upper ordovician 

aluminium-bauxite, 
iron, zinc 

lentiform, 
stratiform -, stratified phyllite, schist 

sedimentary 9 miocene, permian 
copper, iron, 

kaolinite 
lentiform, 
stratiform 

massive, 
stratified 

limestone, schist 

sedex 7 
cambrian, post-

variscan(?) 
lead, pyrite, zinc 

cluster, 
stratiform 

massive, 
stratified 

dolomite, sandstone 

metamorphi
c 

6 
carboniferous, 

silurian 
pyrite, talc 

cluster, 
lentiform 

disseminated, 
massive 

marble, schist 

bauxite 5 cretaceous 
aluminium-bauxite, 

LREE, zinc 
stratiform 

massive, 
stratified 

limestone 

paleoplacer 2 upper ordovician 
LREE, phosphorus, 

thorium 
stratiform stratified sandstone 

low 
sulphidation 
epithermal 

deposit 

2 miocene, tertiary 
antimony, gold, 

mercury 
lentiform, 
tabular 

disseminated, 
stratified 

pyroclastic rock, 
volcanic rock 

placer 2 -, quaternary tin, uranium stratiform disseminated clastic sediment 

volcanic 
deposit 

1 pliocene perlite cluster massive rhyolite 

magmatic 
intrusion 

1 pliocene feldspar, LREE cluster disseminated phonolite 

aplite 1 permian feldspar tabular massive granite 

high 
sulphidation 
epithermal 

deposit 

1 miocene arsenic, gold, silver cluster 
brecciated, 

disseminated 
andesite, 

pyroclastic rock 

Table 4.9: Summary of the most common features of every mineralisation type. 

 

 

 



9ċƚĲШÉƣƨĬŔĲƚШŉŸƖШŔůƓũĲůĲŰƣŔŰŊШƣőĲШĬċƣċĤċƚĲШШрШШÉƣċƣŔƚƣŔĦċũШċŰċũǃƚĲƚШċŰĬШƕƨċŰƣŔǯĦċƣŔŸŰШтШĲǂƣƖċƓŸũċƣŔŰŊШƣőĲШ
ŔŰƣƖŔŰƚŔĦШƚĦőĲůċƣŔƚċƣŔŸŰШŸŉШŸƖĲШĬĲƓŸƚŔƣƚШċŰĬШůŔŰĲƖċũШŸĦĦƨƖƖĲŰĦĲƚ 

рШШΠΥШШр 
  

ΡЮ 9ċƚĲШÉƣƨĬŔĲƚШŉŸƖШŔůƓũĲůĲŰƣŔŰŊШƣőĲШĬċƣċĤċƚĲ 

§ŰĲШŸŉШƣőĲШĦŸƖĲШŔĬĲċƚШŸŉШƣőĲШůĲƣċũũŸŊĲŰŔĦШĬċƣċĤċƚĲШŸŉШÉċƖĬŔŰŔċШŔƚШƚƣċƣĲĬШƣŸШĤĲШċШĦŸŰƣŔŰƨŸƨƚШĬċƣċШ
ŔůƓũĲůĲŰƣċƣŔŸŰШ ŉŸƖШ ĤŸƣőШ ŰĲƽШ ƖĲĦŸƖĬƚШ ċŰĬШ ƨƓĬċƣĲĬШ ĬċƣċШ ŉŸƖШ ƣőĲШ ťŰŸƽŰШ ŸŰĲƚЮШ ÑőĲШ ƓƖŸŊƖĲƚƚŔƻĲШ
ċĬƻċŰĦĲůĲŰƣШŔŰШÉċƖĬŔŰŔċŰШůŔŰĲƖċũŔƚċƣŔŸŰШťŰŸƽũĲĬŊĲШĬƨƖŔŰŊШƣőĲШƓƖŸĦĲƚƚШŸŉШĤƨŔũĬŔŰŊШƣőĲШĬċƣċĤċƚĲЯШŸƻĲƖШ
ċШƣĲůƓŸƖċũШċƖĦШŸŉШƣőƖĲĲШǃĲċƖƚЯШċũũŸƽĲĬШƨƚШƣŸШĦŸŰƣĲůƓŸƖċŰĲŸƨƚũǃШċĬĬШĬċƣċЯШċŰĬШőĲũƓĲĬШƨƚШŔŰШƣőĲШ
ċƖĦőŔƣĲĦƣƨƖĲШŉƖċůŔŰŊЯШĬċƣċШƚĲũĲĦƣŔŸŰШċŰĬШőŔĲƖċƖĦőŔƚċƣŔŸŰЯШċŰĬШƣőĲШůĲƣċũũŸŊĲŰŔĦШƖĲƓƖĲƚĲŰƣċƣŔŸŰЮ 

ÑőĲШĦŸƖĲШŸŉШőŔƚƣŸƖŔĦċũШĬċƣċШŔƚШƖĲƓƖĲƚĲŰƣĲĬШĤǃШƣőĲШÉċƖĬŔŰŔċŰШ~ŔŰŔŰŊШ ŊĲŰĦǃШыE~É ьШċƖĦőŔƻĲЯШĦŸůƓƖŔƚŔŰŊШ
ŸƻĲƖШΠΠΜΜШƖĲƓŸƖƣƚШĬƖċŉƣĲĬШŔŰШƣőĲШΝΦΥΜƚШƣŸШŔŰƻĲƚƣŔŊċƣĲШťŰŸƽŰШŸĦĦƨƖƖĲŰĦĲƚШċŰĬШůŔŰŔŰŊШĬċƣċЮШÑőĲǃШƽĲƖĲШ
ŸŉƣĲŰШĬƖċŉƣĲĬШƖċƓŔĬũǃШċŰĬШƽŔƣőШũŔůŔƣĲĬШƖĲƚŸƨƖĦĲƚШĬƨƖŔŰŊШĲǂƣĲŰƚŔƻĲШƓƖŸƚƓĲĦƣŔŰŊШĦċůƓċŔŊŰƚШċŰĬШĦċŰШĤĲШ
ŉƖċŊůĲŰƣĲĬШċŰĬШũċĦťШĦŸůƓũĲƣĲŰĲƚƚЮШÑőĲШĦƖŔƣŔĦċũШŔŰƣĲŊƖċƣŔŸŰШċŰĬШŔŰƣĲƖƓƖĲƣċƣŔŸŰШŸŉШůŸĬĲƖŰШŔŰŉŸƖůċƣŔŸŰШ
ċŰĬШťŰŸƽũĲĬŊĲШŊċƻĲШƨƚШċШƓŸƽĲƖŉƨũШĤċƚŔƚШŉŸƖШũŸĦċũŔƚċƣŔŸŰШċŰĬШĦũċƚƚŔǯĦċƣŔŸŰШŸŉШƣőĲШŸƖĲШĬĲƓŸƚŔƣƚШċŰĬШ
ůŔŰĲƖċũШŸĦĦƨƖƖĲŰĦĲƚЮШШũŔůŔƣШŸŉШƣőŔƚШƽŸƖťШŔƚШƣőĲШƨŰƖĲũŔċĤũĲШĲĦŸŰŸůŔĦШƕƨċŰƣŔǯĦċƣŔŸŰШŸŉШƣőĲШŸƖĲШĬĲƓŸƚŔƣƚШ
ĬƨĲШƣŸШƣőĲШũċĦťШŸŉШƓƖĲĦŔƚĲШŔŰŉŸƖůċƣŔŸŰШŸŰШƣŸŰŰċŊĲШċŰĬШŊƖċĬĲƚаШŔŰШƣőĲШĦŸůůŸŰШĦċƚĲШŸŉШĬĲƓŸƚŔƣƚШĲǂƓũŸŔƣĲĬШ
ŔŰШƣőĲШƓċƚƣЯШƽĲШŊċƣőĲƖĲĬШƓċƖƣŔċũШŔŰŉŸƖůċƣŔŸŰШŸŰШƣőĲШƓƖŸĬƨĦƣŔŸŰШŸŉШƚŸůĲШůŔŰĲƚЯШĤƨƣШƽĲШĬŸŰќƣШőċƻĲШƖĲũŔċĤũĲШ
ŔŰŉŸƖůċƣŔŸŰШŸŰШƣőĲШƖĲůċŔŰŔŰŊШƖĲƚĲƖƻĲƚЮШ9ŸŰƚĲƕƨĲŰƣũǃЯШƽőŔũĲШŸƨƖШůŸĬĲũƚШĲǭĲĦƣŔƻĲũǃШŔĬĲŰƣŔŉǃШƽőĲƖĲШċŰĬШ
ƽőǃШůŔŰĲƖċũŔƚċƣŔŸŰШŸĦĦƨƖƚШċŰĬШŔƚШĲǂƓũŸŔƣĲĬЯШƕƨċŰƣŔŉǃŔŰŊШƣőĲШĲĦŸŰŸůŔĦШƓŸƣĲŰƣŔċũШŸŉШƖĲůċŔŰŔŰŊШƖĲƚŸƨƖĦĲƚШ
ŔƚШĬŔǭŔĦƨũƣШĬƨĲШƣŸШƣőŔƚШĬċƣċШŊċƓЮ 

9ŸůƓċƖċƣŔƻĲШůŸĬĲũũŔŰŊШŔƚШƣőĲШċƓƓƖŸċĦőШƽĲШĦőŸƚĲШƣŸШƚǃŰƣőĲƚŔƚĲШŸƖĲШĬĲƓŸƚŔƣШƣǃƓĲƚШĤǃШŔŰƣĲƖƓƖĲƣŔŰŊШ
őŔƚƣŸƖŔĦċũШĬċƣċЮШfƣШŔƚШƣőĲШƓƖŸĦĲƚƚШŸŉШĦŸůƓċƖŔŰŊШŊĲŸũŸŊŔĦċũШŉĲċƣƨƖĲƚЯШƓƖŸĦĲƚƚĲƚЯШŸƖШƚǃƚƣĲůƚШƣŸШƨŰĬĲƖƚƣċŰĬШ
ƣőĲŔƖШƚŔůŔũċƖŔƣŔĲƚЯШĬŔǭĲƖĲŰĦĲƚЯШċŰĬШƓŸƣĲŰƣŔċũШƖĲũċƣŔŸŰƚőŔƓƚШƣŸШĬƖċƽШŔŰŉĲƖĲŰĦĲƚШċĤŸƨƣШƣőĲШƨŰťŰŸƽŰШĤċƚĲĬШ
ŸŰШƣőĲШťŰŸƽŰЮШÑőĲШťĲǃШċƚƓĲĦƣƚШŸŉШƣőŔƚШċƓƓƖŸċĦőШċƖĲа 

¶ ?ĲǯŰŔƣŔŸŰШŸŉШċŰċũŸŊƨĲƚШĤċƚĲĬШŸŰШƣőĲШƣċƖŊĲƣ 

¶ ?ċƣċШĦŸůƓċƖŔƚŸŰШŉƖŸůШĤŸƣőШƣőĲШċŰċũŸŊƨĲШċŰĬШƣċƖŊĲƣШƚǃƚƣĲůƚ 
¶ 9ƖĲċƣŔŰŊШċШůŸĬĲũШƣŸШƖĲƓƖĲƚĲŰƣШƣőĲШƣċƖŊĲƣШƚǃƚƣĲůШĤċƚĲĬШŸŰШƣőĲШŔŰƚŔŊőƣƚШŊċŔŰĲĬШŉƖŸůШƣőĲШċŰċũŸŊƨĲ 
¶ ÖƚŔŰŊШƣőĲШůŸĬĲũШƣŸШůċťĲШƓƖĲĬŔĦƣŔŸŰƚШċŰĬШƣĲƚƣШƣőĲƚĲШƓƖĲĬŔĦƣŔŸŰƚШƣőƖŸƨŊőШŉŸĦƨƚĲĬШĬċƣċШĦŸũũĲĦƣŔŸŰШ
ŸƖШċŰċũǃƚŔƚ 

ìĲШĲũĲĦƣĲĬШċƖĲċƚШċƚШůċŔŰШƖĲƓƖĲƚĲŰƣċƣŔƻĲƚШŉŸƖШƚĲƻĲƖċũШŸƖĲШĬĲƓŸƚŔƣƚа 

¶ ƣőĲШÅŸƚċƚр§ƖĤċŔШċƖĲċШŉŸƖШ9ƨрÂĤрüŰШƚťċƖŰЯШ7ċрÂĤрüŰШťċƖƚƣШċŰĬШĤċƖŔƣĲрǰƨŸƖŔƣĲШőǃĬƖŸƣőĲƖůċũШƻĲŔŰƚЮ 

¶ ÉƨШxċĦĦőĲĬĬƨр]ŔċĦŸŰĲШыŰŸƖƣőĲƖŰШÉċƖĬŔŰŔċьШŊƖĲŔƚĲŰШċŰĬШőǃĬƖŸƣőĲƖůċũШƚǃƚƣĲůШŉŸƖШŔŰƣƖƨƚŔŸŰр
ƖĲũċƣĲĬШÉŰр~Ÿрыìьр[рÅEEШĬĲƓŸƚŔƣƚЮ 

¶ ÉŔũŔƨƚШыĦĲŰƣƖċũрƚŸƨƣőШÉċƖĬŔŰŔċьШŉŸƖШǰƨŸƖŔƣĲрĤċƖŔƣĲШƻĲŔŰƚЮ 

¶ ÑőĲШ[ũƨůŔŰĲƚĲШĬŔƚƣƖŔĦƣШыÉìШÉċƖĬŔŰŔċьШŉŸƖШ[р7ċШőǃĬƖŸƣőĲƖůċũШƻĲŔŰƚЯШƓŸũǃůĲƣċũũŔĦШы9Ÿр Ŕр7Ŕр ƚьШ
ƻĲŔŰƚШċŰĬШ9ƨрÂĤрüŰЯШ[ĲШƚťċƖŰЮ 

¶ ÑőĲШ7ƖĲĦĦċШыÉEШÉċƖĬŔŰŔċьШůŔŰĲƖċũŔƚċƣŔŸŰШŉŸƖШƣőĲШÉĤр ƚШƻĲŔŰƚШƚǃƚƣĲůШċŰĬШǰƨŸƖŔƣĲШƻĲŔŰƚШċƚШƽĲũũЮ 

ìőŔũĲШŔůƓũĲůĲŰƣŔŰŊШƣőĲШĬċƣċĤċƚĲШƖĲĦŸƖĬƚШыƣċƖŊĲƣƚьЯШƽĲШĦŸůƓċƖĲĬШƣőĲШŊŔƻĲŰШĬċƣċШƽŔƣőШŸƨƖШůŸĬĲũƚЯШƣőĲŰШ
ƽĲШǯũũĲĬШƣőĲШŊċƓƚШƽŔƣőШƣőĲШůŸĬĲũũĲĬШĬċƣċЯШċŰĬШĲƻĲŰƣƨċũũǃШƨƓĬċƣĲĬШƣőĲШĬċƣċШĤċƚĲĬШŸŰШŰĲƽШƚƣƨĬŔĲƚЮ 

ÑőĲШǯũũŔŰŊШĬċƣċШŊĲŰĲƖċũũǃШĦŸŰƚŔƚƣĲĬШŸŉа 

¶ ůŔŰĲƖċũƚШċŰĬШĲƚƓĲĦŔċũũǃШ9Å~ƚЮ 

¶ ŊĲŰĲƣŔĦШƓƖŸĦĲƚƚШŸŉШůŔŰĲƖċũŔƚċƣŔŸŰШċŰĬШĦũċƚƚŔǯĦċƣŔŸŰЮ 



9ċƚĲШÉƣƨĬŔĲƚШŉŸƖШŔůƓũĲůĲŰƣŔŰŊШƣőĲШĬċƣċĤċƚĲШШрШШÑőĲШƚƣƖƨĦƣƨƖċũШċŰĬШůĲƣċũũŸŊĲŰŔĦШůċƓШŸŉШƣőĲШÅŸƚċƚр§ƖĤċŔШ?ŔƚƣƖŔĦƣШ
ыÉìШÉċƖĬŔŰŔċьаШĬċƣċĤċƚĲШĬĲƻĲũŸƓůĲŰƣШċŰĬШƚƣƖƨĦƣƨƖċũШĦŸŰƣƖŸũШŸŰШŸƖĲШĬĲƓŸƚŔƣƚ 

рШШΠΦШШр 
  

¶ őŸƚƣрƖŸĦťШƣĲĦƣŸŰŔĦШƨŰŔƣЮ 

¶ ƚƣƖƨĦƣƨƖċũШŉĲċƣƨƖĲƚШċŰĬШĲƻĲŰƣƨċũШĦƨƖƖĲŰƣШŔŰƣĲƖƓƖĲƣċƣŔŸŰШŔŰШƣőĲШŊĲŸĬǃŰċůŔĦШĦŸŰƣĲǂƣЯШƖĲƚƨũƣŔŰŊШŔŰШ
ċŊĲШĦŸŰƚƣƖċŔŰŔŰŊШċŰĬШĲƻĲŰƣƨċũũǃШċШŊĲŰĲƣŔĦШůŸĬĲũЮ 

ΡЮΝЮ ÑőĲШ ƚƣƖƨĦƣƨƖċũШ ċŰĬШ ůĲƣċũũŸŊĲŰŔĦШ ůċƓШ ŸŉШ ƣőĲШÅŸƚċƚр§ƖĤċŔШ ?ŔƚƣƖŔĦƣШ ыÉìШ
ÉċƖĬŔŰŔċьаШĬċƣċĤċƚĲШĬĲƻĲũŸƓůĲŰƣШċŰĬШƚƣƖƨĦƣƨƖċũШĦŸŰƣƖŸũШŸŰШŸƖĲШĬĲƓŸƚŔƣƚ 

ÑőĲШÉƨũĦŔƚрfŊũĲƚŔĲŰƣĲШƖĲŊŔŸŰШŔŰШƚŸƨƣőƽĲƚƣĲƖŰШÉċƖĬŔŰŔċШƽċƚШƣőĲШůŸƚƣШĲĦŸŰŸůŔĦċũũǃШƖĲũĲƻċŰƣШċƖĲċШŸŉШƣőĲШ
ŔƚũċŰĬЯШőŸƚƣŔŰŊШƚŸůĲШŸŉШŔƣƚШũċƖŊĲƚƣШŸƖĲШĬĲƓŸƚŔƣƚЯШŔŰĦũƨĬŔŰŊШ~ŔƚƚŔƚƚŔƓƓŔШéċũũĲǃрÑǃƓĲШы~éÑьШÂĤрüŰШƚƨũǯĬĲШ
ĬĲƓŸƚŔƣƚЯШÂĤрüŰр9ƨр[ĲШƚťċƖŰЯШĤċƖŔƣĲрÂĤШťċƖƚƣЯШċŰĬШĤċƖŔƣĲрǰƨŸƖŔƣĲШƻĲŔŰƚЮШ?ĲƚƓŔƣĲШƻċƖǃŔŰŊШŸƖĲШƣǃƓĲƚШċŰĬШ
ŊƖċĬĲƚЯШċũũШƣőĲƚĲШůŔŰĲƚШőċĬШċШĦŸůůŸŰШŉĲċƣƨƖĲаШőŔŊőШĦŸŰĦĲŰƣƖċƣŔŸŰƚШŸŉШĲĦŸŰŸůŔĦШůċƣĲƖŔċũƚШċƣШƚőċũũŸƽШ
ĬĲƓƣőЮШÑőŔƚШƓĲƖůŔƣƣĲĬШƣőĲŔƖШũŸŰŊШőŔƚƣŸƖǃШŸŉШĲǂƓũŸŔƣċƣŔŸŰШƚŔŰĦĲШƣőĲШΝΦƣőШĦĲŰƣƨƖǃЯШĤƨƣШƣőĲШƚĦċƖĦĲШŔŰƣĲƖĲƚƣШŔŰШ
ĲĦŸŰŸůŔĦШŔŰƻĲƚƣůĲŰƣƚШŉŸƖШĲǂƓũŸƖċƣŔŸŰШċũƚŸШũĲĬШƣŸШċШũċĦťШŸŉШťŰŸƽũĲĬŊĲШƖĲŊċƖĬŔŰŊШƣőĲШĬĲĲƓĲƖШůŔŰĲƖċũŔƚĲĬШ
ƚǃƚƣĲůƚЯШƨũƣŔůċƣĲũǃШƚƣċũũŔŰŊШċĬƻċŰĦĲĬШĲǂƓũŸƖċƣŔŸŰШŔŰШůŸĬĲƖŰШƣŔůĲƚЮ 

ÑőĲШÅŸƚċƚШтШ§ƖĤċŔШĬŔƚƣƖŔĦƣШĲǂőŔĤŔƣƚШċШƻċƖŔĲƣǃШŸŉШŸƖĲШĬĲƓŸƚŔƣШƣǃƓĲƚШƽŔƣőŔŰШċШƖĲũċƣŔƻĲũǃШƚůċũũШċƖĲċЯШƚƨƓƓŸƖƣĲĬШ
ĤǃШċШƚŸũŔĬШƚƣƖƨĦƣƨƖċũШŔŰƣĲƖƓƖĲƣċƣŔŸŰЮШÂƖĲƻŔŸƨƚШŊĲŸũŸŊŔĦċũШƚƣƨĬŔĲƚЯШĦŸŰĬƨĦƣĲĬШċƣШƚĦċũĲƚШŸŉШΝаΞΡΜΜШƣŸШ
ΝаΝΜΜΜΜЯШƽĲƖĲШƓƖŔůċƖŔũǃШċŔůĲĬШċƣШƚǃŰƣőĲƚŔƚŔŰŊШƖĲŊŔŸŰċũШΝаΡΜЯΜΜΜШƚĦċũĲШůċƓƓŔŰŊШы[ƨŰĲĬĬċЯШΞΜΜΦьЮШfŰШ
ƣőĲƚĲШƽŸƖťƚЯШŸƖĲШĬĲƓŸƚŔƣƚШƽĲƖĲШŸŉƣĲŰШƣƖĲċƣĲĬШċƚШƚŔůƓũĲШũŔƣőŸũŸŊŔĦċũШƨŰŔƣƚШƽŔƣőŸƨƣШċШĬĲƣċŔũĲĬШůĲƣċũũŸŊĲŰŔĦШ
ĦŸŰƣĲǂƣЮШ~ŸƖĲШũŸĦċũŔƚĲĬШŔŰƻĲƚƣŔŊċƣŔŸŰƚШőċƻĲШƚŔŰĦĲШĤĲĲŰШĦċƖƖŔĲĬШŸƨƣШŸŰШƚťċƖŰШĬĲƓŸƚŔƣƚШċŰĬШƣőĲШƚƣƖƨĦƣƨƖĲƚШ
ĦŸŰƣƖŸũũŔŰŊШƣőĲŔƖШŉĲċƣƨƖĲƚШы ƣƣċƖĬŔШĲƣШċũЮШΞΜΞΜЯШ9ŸĦĦŸШĲƣШċũЮШΞΜΞΞьЮШìĲШőċƻĲШƚĲũĲĦƣĲĬШƣőŔƚШċƖĲċШċƚШċШůŸĬĲũШ
ŉŸƖШƚťċƖŰШŸƖĲШĬĲƓŸƚŔƣƚШċŰĬШċƚШċШũċĤŸƖċƣŸƖǃШŉŸƖШŔůƓũĲůĲŰƣŔŰŊШĤŸƣőШƣőĲШƚƣƖƨĦƣƨƖĲШŸŉШŸƨƖШĬċƣċĤċƚĲШċŰĬШƣőĲШ
ĬċƣċƚĲƣШŔƣƚĲũŉЮ 

ΡЮΝЮΝЮ ]ĲŸũŸŊŔĦċũШ[ƖċůĲƽŸƖťШŸŉШƣőĲШÅŸƚċƚр§ƖĤċŔШ?ŔƚƣƖŔĦƣ 

ÑőĲШÅŸƚċƚр§ƖĤċŔШċƖĲċШƓƖŸƻŔĬĲƚШċШƽĲũũрĲǂƓŸƚĲĬШƣƖċŰƚĲĦƣШƣőƖŸƨŊőШƣőĲШéċƖŔƚĦċŰШŉŸƖĲũċŰĬШŸŉШƣőĲШÉƨũĦŔƚр
fŊũĲƚŔĲŰƣĲШ ƖĲŊŔŸŰЯШ ƽőŸƚĲШ ƚƣƖċƣŔŊƖċƓőǃШы[ŔŊƨƖĲШΡЮΝЯШ[ŔŊƨƖĲШΡЮΞьШƽċƚШ ƓƖŸŉŸƨŰĬũǃШ ŔŰǰƨĲŰĦĲĬШ ĤǃШ ƣőĲШ
ĲůƓũċĦĲůĲŰƣШŸŉШƣőĲШ ƖĤƨƖĲƚĲШÑőƖƨƚƣШċŰĬШƣőĲШċƚƚŸĦŔċƣĲĬШĬĲƻĲũŸƓůĲŰƣШŸŉШƣőĲШÅŸƚċƚШÉőĲċƖШüŸŰĲШыÅÉüьЮ 

ÉƣƖċƣŔŊƖċƓőǃ 

ÑőĲШŊĲŸũŸŊŔĦċũШŉƖċůĲƽŸƖťШŔƚШĬŸůŔŰċƣĲĬШĤǃШċШxŸƽĲƖШ9ċůĤƖŔċŰШƣŸШÖƓƓĲƖШ§ƖĬŸƻŔĦŔċŰШƚĲƕƨĲŰĦĲЯШŔŰƣƖƨĬĲĬШ
ĤǃШŊċĤĤƖŸŔĦШĬŔťĲƚЮ 

ÑőĲШĤċƚċũЯШxŸƽĲƖШ9ċůĤƖŔċŰШ ĲĤŔĬċШ[ŸƖůċƣŔŸŰШыÂŔũũŸũċШĲƣШċũЮЯШΝΦΦΡьШŔŰĦũƨĬĲƚШĤŔŸŊĲŰŔĦШũŔůĲƚƣŸŰĲƚШƽŔƣőШ
ċƖĦőċĲŸĦǃċƣőШƖĲĲŉƚШы~ċƣŸƓƓċШ~ĲůĤĲƖьШы?ĲĤƖĲŰŰĲШĲƣШċũЮЯШΝΦΦΟьШċŰĬШƚŔũŔĦŔĦũċƚƣŔĦƚЯШƚċŰĬƚƣŸŰĲƚЯШƚőċũĲƚЯШ
ċŰĬШĬŸũŸůŔƣŔĦШċũŊċũШůċƣƚШыÂƨŰƣċШ~ċŰŰċШ~ĲůĤĲƖьШы?ĲĤƖĲŰŰĲШĲƣШċũЮЯШΝΦΥΥьЮШÑőĲƚĲШċƖĲШŸƻĲƖũċŔŰШĤǃШƣőĲШ
ĦċƖĤŸŰċƣĲШƚƨĦĦĲƚƚŔŸŰШŸŉШƣőĲШ]ŸŰŰĲƚċШ[ŸƖůċƣŔŸŰШыÂŔũũŸũċШĲƣШċũЮЯШΞΜΜΞьЯШƽőŔĦőШĦŸůƓƖŔƚĲƚЯШŉƖŸůШĤċƚĲШƣŸШ
ƣŸƓаШƣőĲШƽĲũũрƚƣƖċƣŔǯĲĬШĬŸũŸƚƣŸŰĲШыѢ?ŸũŸůŔċШƖŔŊċƣċѢьЯШċŰĬШƣőĲШůċƚƚŔƻĲШŊƖĲǃШũŔůĲƚƣŸŰĲШыѢ9ċũĦċƖĲШĦĲƖŸŔĬĲѢьШ
ċƣШƣőĲШƣŸƓЮ 

ÑőŔƚШŔƚШŸƻĲƖũċŔŰШĤǃШƣőĲШ~ŔĬĬũĲШ9ċůĤƖŔċŰШ9ċůƓŸШÂŔƚċŰŸШ[ŸƖůċƣŔŸŰЯШĦŸůƓƖŔƚŔŰŊШċƓƓƖŸǂŔůċƣĲũǃШΡΜШůĲƣƖĲƚШ
ŸŉШůċƖũǃШċŰĬШŰŸĬƨũċƖШũŔůĲƚƣŸŰĲШыÂŔũũŸũċШĲƣШċũЮЯШΝΦΦΡьЯШċŰĬШƣőĲШ9ċĤŔƣǍċШ[ŸƖůċƣŔŸŰЯШċШΠΜΜШůШƣőŔĦťШ
ƚŔũŔĦŔĦũċƚƣŔĦШƚƨĦĦĲƚƚŔŸŰЮ 

ÑőĲШƚƨĦĦĲƚƚŔŸŰШŔƚШƣƖƨŰĦċƣĲĬШĤǃШƣőĲШÉċƖĬŔĦШÖŰĦŸŰŉŸƖůŔƣǃШыƻŸŰШÅċƨůĲƖШĲƣШċũЮЯШΞΜΝΡбШ9ŸĦĦŸШċŰĬШ[ƨŰĲĬĬċЯШ
ΞΜΝΦбШ§ƖŔŸũŸШĲƣШċũЮЯШΞΜΞΞбШxŸŔШĲƣШċũЮЯШΞΜΞΟьЯШċĤŸƻĲШƽőŔĦőШũŔĲШƣőĲШÖƓƓĲƖШ§ƖĬŸƻŔĦŔċŰШƚŔũŔĦŔĦũċƚƣŔĦШĬĲƓŸƚŔƣƚШŸŉШ



9ċƚĲШÉƣƨĬŔĲƚШŉŸƖШŔůƓũĲůĲŰƣŔŰŊШƣőĲШĬċƣċĤċƚĲШШрШШÑőĲШƚƣƖƨĦƣƨƖċũШċŰĬШůĲƣċũũŸŊĲŰŔĦШůċƓШŸŉШƣőĲШÅŸƚċƚр§ƖĤċŔШ?ŔƚƣƖŔĦƣШ
ыÉìШÉċƖĬŔŰŔċьаШĬċƣċĤċƚĲШĬĲƻĲũŸƓůĲŰƣШċŰĬШƚƣƖƨĦƣƨƖċũШĦŸŰƣƖŸũШŸŰШŸƖĲШĬĲƓŸƚŔƣƚ 

рШШΡΜШШр 
  

ƣőĲШ~ŸŰƣĲШ ƖŊĲŰƣƨШ[ŸƖůċƣŔŸŰШыőĲƣĲƖŸůĲƣƖŔĦШĦŸŰŊũŸůĲƖċƣĲƚЯШůĲŊċĤƖĲĦĦŔċƚЯШƓőǃũũŔƣĲƚьШċŰĬШƣőĲШŉŸƚƚŔũрƖŔĦőШ
~ŸŰƣĲШ§ƖƖŔЯШÂŸƖƣŔǂĲĬĬƨЯШ?ŸůƨƚŰŸƻċƚЯШċŰĬШÅŔŸШÉċŰШ~ċƖĦŸШŉŸƖůċƣŔŸŰƚЮ 

 

 

Figure 5.1: Lithostratigraphic log of the Sulcis ï Iglesiente region. 

 

ÉƣƖƨĦƣƨƖċũЮ]ĲŸũŸŊǃ 

ÑőĲШĬŔƚƣƖŔĦƣШŔƚШĬŸůŔŰċƣĲĬШĤǃШƣőĲШ ƖĤƨƖĲƚĲШÑőƖƨƚƣШы ÑьШċŰĬШƣőĲШÅŸƚċƚШÉőĲċƖШüŸŰĲШыÅÉüьШĬĲƻĲũŸƓĲĬШŔŰШŔƣƚШ
ŉŸŸƣƽċũũШы9ŸŰƣŔШĲƣШċũЮЯШΞΜΜΝбШ9ŸŰƣŔШċŰĬШÂċƣƣċЯШΝΦΦΥбШ[ƨŰĲĬĬċЯШΞΜΜΦьЮШÑőĲШéċƖŔƚĦċŰШ ċƓƓĲШüŸŰĲШы ƖĤƨƖĲƚĲШ
ÖŰŔƣЯШ9ŸŰƣŔШċŰĬШÂċƣƣċЯШΝΦΦΥьШŔƚШƖĲƓƖĲƚĲŰƣĲĬШĤǃШƣőĲШѢ ƖĲŰċƖŔĲШĬŔШÉċŰШéŔƣŸѢШŉŸƖůċƣŔŸŰЯШĦŸŰƚŔƚƣŔŰŊШŸŉШ
ůĲƣċƚċŰĬƚƣŸŰĲƚШċŰĬШůĲƣċƚŔũƣƚƣŸŰĲƚШы7ċƖĦċШĲƣШċũЮЯШΝΦΥΝьЮШÑőĲШőŔŊőШƚƣƖċŔŰШċƚƚŸĦŔċƣĲĬШƽŔƣőШƣőƖƨƚƣŔŰŊШ
ĦċƨƚĲĬШƣőĲШƚũŔĦŔŰŊШŸŉШĦŸůƓĲƣĲŰƣШ9ċůĤƖŔċŰШũŔůĲƚƣŸŰĲƚШċŰĬШĦƖĲċƣĲĬШċШƓĲƖƻċƚŔƻĲШƚƣƖƨĦƣƨƖċũШŉċĤƖŔĦШƣőċƣШ
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Figure 5.2: Metallogenic sketch Map of the Sulcis-Iglesiente District AT = Arburese Thust. Re blue square indicate the 
Rosas ï Orbai district. 
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ΡЮΝЮΞЮ §ƖĲШĬĲƓŸƚŔƣƚШŸŉШƣőĲШÅŸƚċƚр§ƖĤċŔШĬŔƚƣƖŔĦƣ 

ÑőĲШÅŸƚċƚт§ƖĤċŔШċƖĲċШĲǂőŔĤŔƣƚШċШƻċƖŔĲƣǃШŸŉШŸƖĲШĬĲƓŸƚŔƣШƣǃƓĲƚШƽŔƣőŔŰШċШƖĲũċƣŔƻĲũǃШƚůċũũШċƖĲċЮШÑőĲШƓƖŔůċƖǃШ
ŔĬĲŰƣŔǯĲĬШŸƖĲШŊĲŰĲƣŔĦШƣǃƓĲƚШċƖĲа 

ÉťċƖŰƚЮёάЮŸĦĦƨƖƖĲŰĦĲƚђ 

ÑőĲǃШċƖĲШůŸƚƣũǃШőŸƚƣĲĬШƽŔƣőŔŰШƣĲĦƣŸŰŔĦШƚũŔĦĲƚШŸŉШƣőĲШ9ċůĤƖŔċŰШ]ŸŰŰĲƚċШ[ŸƖůċƣŔŸŰШũŔůĲƚƣŸŰĲШы[ŔŊƨƖĲШ
ΡЮΟċЯĤьЯШĤƨƣШůĲƣċƚŸůċƣŔƚċƣŔŸŰШŸŉШċШůċǯĦШĬŔťĲШƓƖŸƣŸũŔƣőШŔƚШĬŸĦƨůĲŰƣĲĬШы~ŔƣǍċШÉĲƖůĲŰƣƨƚЯШ ƣƣċƖĬŔШĲƣШċũЮЯШ
ΞΜΞΜьЯШƓƖŔůċƖŔũǃШƽŔƣőŔŰШƣőĲШÅŸƚċƚШÉőĲċƖШüŸŰĲШыĲЮŊЮЯШ7ċƖŔƚŸŰŔƚЯШÂƨŰƣċШ ƣǍŸƖŔЯШ~ŔƣǍċШÉĲƖůĲŰƣƨƚьЯШƽőĲƖĲШ
ũċƖŊĲрƚĦċũĲШƣőƖƨƚƣŔŰŊШċŰĬШŉƖċĦƣƨƖŔŰŊШĲŰőċŰĦĲĬШǰƨŔĬШĦŔƖĦƨũċƣŔŸŰШы9ŸĦĦŸШĲƣШċũЮЯШΞΜΞΞċьЮШÉŸůĲШƚťċƖŰШĤŸĬŔĲƚШ
ċũƚŸШ ĲǂőŔĤŔƣШ ũċƣĲрƚƣċŊĲШ ƻĲŔŰŔŰŊЮШ ÑőĲǃШ ċƖĲШ ƓŸũǃůĲƣċũũŔĦШ ĬĲƓŸƚŔƣƚШы[ŔŊƨƖĲШΡЮΟĤЯĦьШĦőċƖċĦƣĲƖŔƚĲĬШ ĤǃШ
ƚƓőċũĲƖŔƣĲЯШĦőċũĦŸƓǃƖŔƣĲЯШůċŊŰĲƣŔƣĲЯШƣĲƣƖċőĲĬƖŔƣĲЯШċũŸŰŊƚŔĬĲШƣƖċĦĲƚШŸŉШƓƖĲĦŔŸƨƚШůĲƣċũƚШƚƨĦőШċƚШŊШċŰĬШ
ƨЮШ ]ċŰŊƨĲШ ůŔŰĲƖċũƚШ ŔŰĦũƨĬĲШ ĬŔŸƓƚŔĬĲЯШ ċŰĬƖċĬŔƣĲрŊƖŸƚƚƨũċƖŔƣĲЯШ ƽŸũũċƚƣŸŰŔƣĲЯШ ƣƖĲůŸũŔƣĲрċĦƣŔŰŸũŔƣĲЯШ

ĦőũŸƖŔƣĲЯШƕƨċƖƣǍЯШċŰĬШĦċũĦŔƣĲЮШ 

cǃĬƖŸƣőĲƖůċũЮéĲŔŰƚЮёΥΧЮŸĦĦƨƖƖĲŰĦĲƚђ 

ÂƖĲĬŸůŔŰċŰƣũǃШĦŸůƓŸƚĲĬШŸŉШĤċƖŔƣĲЯШŸĦĦċƚŔŸŰċũũǃШċƚƚŸĦŔċƣĲĬШƽŔƣőШŊċũĲŰċЯШĦőċũĦŸƓǃƖŔƣĲЯШƚƓőċũĲƖŔƣĲЯШċŰĬШ
ƓǃƖŔƣĲЮШÑőĲǃШċƖĲШĦŸŰƣƖŸũũĲĬШĤǃШ EрÉìШƣŸШE EрìÉìШƣƖĲŰĬŔŰŊШŰŸƖůċũШŉċƨũƣШƚǃƚƣĲůƚШƖĲũċƣĲĬШƣŸШƓŸƚƣр
ŸƖŸŊĲŰŔĦШĲǂƣĲŰƚŔŸŰШыÂċĬċũŔŰŸШĲƣШċũЮЯШΝΦΤΞьЮШÄƨċƖƣǍШƻĲŔŰƚШċŰĬШƚƣŸĦťƽŸƖťƚЯШŊĲŰĲƖċũũǃШ рÉШŸƖŔĲŰƣĲĬЯШ
ĦƖŸƚƚĦƨƣШƣőĲШůŔŰĲƖċũŔƚĲĬШƻĲŔŰƚШыĲЮŊЮШÂƨŰƣċШ[ŔũŔƓƓĲĬĬƨьЮШШƚŔŰŊũĲШŸĦĦƨƖƖĲŰĦĲШŸŉШ  ìрÉÉEШċƖƚĲŰŸƓǃƖŔƣĲШ
ƻĲŔŰƚШƚƽċƖůШƽċƚШŉŸƨŰĬШċƣШ~ŔƣǍċШÉĲƖůĲŰƣƨƚШы[ŔŊƨƖĲШΡЮΟĬьЯШĦũĲċƖũǃШĦƨƣƣŔŰŊШċĦƖŸƚƚШƣőĲШE EрìÉìШƣƖĲŰĬŔŰŊШ
ƚťċƖŰШŸƖĲĤŸĬŔĲƚШы ƣƣċƖĬŔШĲƣШċũЮЯШΞΜΞΜьЮ 

uċƖƚƣцőŸƚƣĲĬЮ?ĲƓŸƚŔƣƚЮёΤΤЮŸĦĦƨƖƖĲŰĦĲƚђ 

?ŸůŔŰċƣĲĬШĤǃШĤċƖŔƣĲШƽŔƣőШůŔŰŸƖШŊċũĲŰċЯШƚƓőċũĲƖŔƣĲЯШċŰĬШƚĲĦŸŰĬċƖǃШŸǂŔĬĲƚШыũŔůŸŰŔƣĲЯШĦĲƖƨƚƚŔƣĲьЮШÑőĲШ
ĬŔƚƣŔŰĦƣŔƻĲШƣĲǂƣƨƖċũШŉĲċƣƨƖĲƚШыĦƖƨƚƣŔŉŸƖůШĤċŰĬŔŰŊЯШƚƣƖċƣŔǯĲĬШũĲƻĲũƚШċŰĬШĤƖĲĦĦŔċƣŔŸŰьШőĲũƓШƣŸШĬŔƚƣŔŰŊƨŔƚőШ
ťċƖƚƣрĤċƖŔƣĲШŉƖŸůШƻĲŔŰƚрĤċƖŔƣĲЮШÑőĲƚĲШċƖĲШĦŸŰƣƖŸũũĲĬШĤǃШťċƖƚƣŔĦШĦċƻŔƣŔĲƚШƽŔƣőŔŰШĦċƖĤŸŰċƣĲШƚĲƕƨĲŰĦĲƚЯШ
ŸŉƣĲŰШĲũŸŰŊċƣĲĬШċũŸŰŊШƻĲƖƣŔĦċũШŉċƨũƣрĤƖĲĦĦŔċƚШċŰĬШƚƨĤрőŸƖŔǍŸŰƣċũШĤċĦťƣőƖƨƚƣƚЯШƚƨŊŊĲƚƣŔŰŊШťċƖƚƣŔǯĦċƣŔŸŰШ
ƽċƚШĲŰőċŰĦĲĬШĤǃШŉċƨũƣŔŰŊШы[ŔŊƨƖĲШΡЮΟĲЯŉьЮШÉĲƻĲƖċũШĬĲƓŸƚŔƣƚШĲǂőŔĤŔƣШůŔǂĲĬШƻĲŔŰШċŰĬШťċƖƚƣШĦőċƖċĦƣĲƖŔƚƣŔĦƚЮ 
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Figure 5.3: a) Barison skarn slice (outlined in yellow) embedded between a mafic dike (below) and Ordovician siliciclastic 
rocks; b) sample of the Barisonis skarn bearing chalcopyrite (clp - golden yellow) and galena (gl - metallic, dark grey); c) 

Reflected light microscopy picture of Mitza Sermentus skarn displaying the chalcopyrite, galena and sphalerite (sph) 
assemblage; d) Arsenopyrite vein at Mitza Sermentus site; e) Remnant of a N-S barite vein (milky white) at Punta 

Filipeddu site; f) barite tabular crystals (milky and dark grey) covering a karst cavity wall at Punta Filipeddu. 
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ÑċĤũĲШΡЮΝШƚƨůůċƖŔƚĲƚШƣőĲШůŸƚƣШƚŔŊŰŔǯĦċŰƣШƓċƚƣШĲǂƓũŸƖċƣŔŸŰШƓĲƖůŔƣƚШċŰĬоŸƖШůŔŰŔŰŊШĦŸŰĦĲƚƚŔŸŰƚЮ 

 

~ŔŰŔŰŊЮxŔĦĲŰƚĲ uĲǃЮxŸĦċũŔƣŔĲƚ ÂƖŔůċƖǃЮ9ŸůůŸĬŔƣŔĲƚ cŔƚƣŸƖŔĦċũЮ ŸƣĲƚЮ҂ЮÂƖŸĬƨĦƣŔŸŰЮcŔŊőũŔŊőƣƚ 

ÂƨŰƣċШ[ŔũŔƓƓĲĬĬƨ 
~ŸŰƣĲШ~ŸĬĬŔƣǍŔЯШÂƨŰƣċШ

[ŔũŔƓƓĲĬĬƨ 
7ċƖŔƣĲШыuċƖƚƣШѼШéĲŔŰƚь 

ΞΜЯΜΜΜШƣŸŰŰĲƚШĦƖƨĬĲШŸƖĲШѻШΦΜӖШ7ċÉ§ЍШ
ыΝΦΤΝьЮШ~ŔŰŔŰŊШƻŔċШŸƓĲŰрƓŔƣШĤĲŰĦőŔŰŊЮ 

§ƖĤċŔ §ƖĤċŔШéĲŔŰ 
7ċƖŔƣĲЯШ[ũƨŸƖŔƣĲЯШ ŊрƖŔĦőШ

]ċũĲŰċЯШ9őċũĦŸƓǃƖŔƣĲШыéĲŔŰƚь 
cŔŊőрŊƖċĬĲШÂĤр ŊШƓƖŸĬƨĦƣŔŸŰаШΝΟΥЯΟΤΟШ

ƣŸŰŰĲƚШŊċũĲŰċШыΝΦΠΟрΝΦΡΤьЮ 

ÉĲĬĬċШ ŰƣŔŸŊƨШ
ÉċĤŔƨ 

ÉĲĬĬċШ ŰƣŔŸŊƨШÉċĤŔƨЯШ
ÂƨŰƣċШÂĲƖĬќĲШ[ŸŊƨ 

7ċƖŔƣĲШыéĲŔŰƚШѼШuċƖƚƣь 
xċƖŊĲрƚĦċũĲШĤċƖŔƣĲШƓŸƣĲŰƣŔċũбШĲƚƣŔůċƣĲĬШ

ƖĲƚĲƖƻĲƚШӂΣΡΜЯΜΜΜШƣŸŰŰĲƚЮ 

ÑƖƨĤċШ ŔĲĬĬċ ÑƖƨĤċШ ŔĲĬĬċ 
7ċƖŔƣĲЯШ]ċũĲŰċЯШÉƓőċũĲƖŔƣĲЯШ

ыÉťċƖŰь 
ÂŸũǃůĲƣċũũŔĦШƻĲŔŰШƚǃƚƣĲůШċŰĬШƚťċƖŰЮШ
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ÅŸƚċƚ ÅŸƚċƚШ~ŔŰĲ ÉƓőċũĲƖŔƣĲЯШ]ċũĲŰċШыÉťċƖŰь 
ÑőĲШĬŔƚƣƖŔĦƣѣƚШůŸƚƣШƓƖŸůŔŰĲŰƣШůŔŰĲЮШ
EƻŸũƻŔŰŊШƖĲƚŸƨƖĦĲШĲƚƣŔůċƣĲƚШыΝΜťШрШΣΠťШ

ƣŸŰŰĲƚьЮ 
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]ċũĲŰċЯШÉƓőċũĲƖŔƣĲШыÉťċƖŰьЯШ

ƖƚĲŰŸƓǃƖŔƣĲШыéĲŔŰƚь 
ÉůċũũрƚĦċũĲШƓƖŸĬƨĦƣŔŸŰбШƚťċƖŰШũĲŰƚĲƚШŔŰШ
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ÉĲƖƖċШ~ċƖƣŔƚЯШ9ŸŰĦċШĬĲШ

ÄƨċĬĬƨ 
7ċƖŔƣĲШыuċƖƚƣь 

uċƖƚƣШůŔŰĲƖċũŔƚċƣŔŸŰШĦŸŰƣƖŸũũĲĬШĤǃШ EрÉEШ
ŰŸƖůċũШŉċƨũƣƚЮ 

ÂƨŰƣċШÉƓŔŰċƖĤċШоШ
ÉЮШÂŔĲƣƖŸ 

EċƚƣĲƖŰШƓċƖƣШŸŉШƣőĲШ
ůċƓ 

7ċƖŔƣĲЯШ[ũƨŸƖŔƣĲЯШ]ċũĲŰċШ
ыéĲŔŰƚь 

ÉƨƖŉċĦĲШƓƖŸƚƓĲĦƣŔŰŊШŸŰũǃбШŰŸШƖĲĦŸƖĬĲĬШ
ƓƖŸĬƨĦƣŔŸŰЮ 

~ŸŰƣĲШEƣƣŸŔ ÑƖƨĤċШ ŔĲĬĬċЯШŸƣőĲƖƚ 
7ċƖŔƣĲЯШ[ũƨŸƖŔƣĲЯШ]ċũĲŰċШ

ыéĲŔŰƚь 
~ŸƚƣũǃШƖĲƚĲċƖĦőШƓĲƖůŔƣƚШŸƻĲƖũċƓƓŔŰŊШƽŔƣőШ

ťŰŸƽŰШĦŸŰĦĲƚƚŔŸŰƚЮ 

Table 5.1: Main exploration permits and mining concessions in the Rosas ï Orbai area. 

 

]ĲŰĲƣŔĦШċŰĬШEǂƓũŸƖċƣŔŸŰШ~ŸĬĲũ 

§ƨƖШĬċƣċШƚƨƓƓŸƖƣШċШŊĲŰĲƣŔĦШůŸĬĲũШĦŸůƓƖŔƚŔŰŊШŉŸƨƖШĬŔƚƣŔŰĦƣШĤƨƣШŊĲŰĲƣŔĦċũũǃШũŔŰťĲĬШƚƣċŊĲƚЯШƖĲǰĲĦƣŔŰŊШċШ
ƣƖċŰƚŔƣŔŸŰШŉƖŸůШĬĲĲƓрƚĲċƣĲĬШůċŊůċƣŔĦрőǃĬƖŸƣőĲƖůċũШƚǃƚƣĲůƚШƣŸШŰĲċƖрƚƨƖŉċĦĲШůĲƣĲŸƖŔĦШǰƨŔĬШƖĲŊŔůĲƚЮ 

ÂƖĲр9ŸŰĦĲŰƣƖċƣŔŸŰ 

ÑőĲШ9ċůĤƖŔċŰШƚĲĬŔůĲŰƣċƖǃШƚĲƕƨĲŰĦĲƚШƓƖŸƻŔĬĲĬШĤŸƣőШċШƓƖŸƣŸрŸƖĲШĦŸŰĦĲŰƣƖċƣŔŸŰШыƓŸŰƣĲШĲƣШċũЮЯШΝΦΥΥЯШ
7ŸŰŔШĲƣШċũЮЯШΝΦΦΣбШÉċŰƣŸƖŸШĲƣШċũЮЯШΞΜΞΟьЯШċШĦőĲůŔĦċũШƣƖċƓШƖĲċĦƣŔƻĲШƣŸШůŔŰĲƖċũŔƚŔŰŊШǰƨŔĬƚШы9ċůĤƖŔċŰШ
ũŔůĲƚƣŸŰĲƚьШċŰĬЯШċŉƣĲƖШĦċƣċĦũċƚŔƚШċŰĬШťċƖƚƣŔǯĦċƣŔŸŰЯШƣőĲШƚƣƖƨĦƣƨƖċũШŉċĤƖŔĦШŉŸƖШũċƣĲƖШǰƨŔĬШǰŸƽЮ 

ÉťċƖŰШ[ŸƖůċƣŔŸŰШыÉǃŰрШƣŸШÂŸƚƣр9ŸũũŔƚŔŸŰċũШ~ċŊůċƣŔƚůь 

cŔŊőрƣĲůƓĲƖċƣƨƖĲЯШůċŊůċƣŔĦрőǃĬƖŸƣőĲƖůċũШǰƨŔĬƚШċƚƚŸĦŔċƣĲĬШƽŔƣőШÂĲƖůŔċŰШŔŰƣƖƨƚŔŸŰƚШůĲƣċƚŸůċƣŔǍĲĬШ
ƣőĲШĦċƖĤŸŰċƣĲШũŔƣőŸũŸŊŔĲƚШċũŸŰŊШƣőƖƨƚƣрƖĲũċƣĲĬШƚƣƖƨĦƣƨƖĲƚШƣŸШŉŸƖůШƣőĲШƚťċƖŰШƖŸĦťƚЮШÅĲƣƖŸŊƖċĬĲШċũƣĲƖċƣŔŸŰШ
ŔŰƻŸũƻĲĬШůŔǂŔŰŊШƽŔƣőШůĲƣĲŸƖŔĦШƽċƣĲƖƚШы7ŸŰŔШĲƣШċũЮЯШΝΦΦΜьШċŰĬШƣőĲШƓƖĲĦŔƓŔƣċƣŔŸŰШŸŉШƣőĲШüŰрÂĤр9ƨрĤĲċƖŔŰŊШ
ŸƖĲШůŔŰĲƖċũƚЮ 

cǃĬƖŸƣőĲƖůċũШéĲŔŰШ[ŸƖůċƣŔŸŰШыÂŸƚƣр§ƖŸŊĲŰŔĦШEǂƣĲŰƚŔŸŰь 

xŸƽĲƖрƣĲůƓĲƖċƣƨƖĲШǰƨŔĬƚШĬĲƓŸƚŔƣĲĬШĤċƖŔƣĲрĬŸůŔŰċŰƣШƻĲŔŰƚЯШƽŔƣőШƻċƖŔċĤũĲШÂĤрüŰр ŊШĦŸŰƣĲŰƣЯШŔŰШŰŸƖůċũШ
ŉċƨũƣШ ƚǃƚƣĲůƚШ ĬƨƖŔŰŊШċŰĬоŸƖШċŉƣĲƖШŸƖŸŊĲŰŔĦШ ĦŸũũċƓƚĲЯШƓũċƨƚŔĤũǃШ ĲŰőċŰĦŔŰŊШƣőĲШ ůŔǂŔŰŊШŸŉШ ƖĲƚŔĬƨċũШ



9ċƚĲШÉƣƨĬŔĲƚШŉŸƖШŔůƓũĲůĲŰƣŔŰŊШƣőĲШĬċƣċĤċƚĲШШрШШÑőĲШƚƣƖƨĦƣƨƖċũШċŰĬШůĲƣċũũŸŊĲŰŔĦШůċƓШŸŉШƣőĲШÅŸƚċƚр§ƖĤċŔШ?ŔƚƣƖŔĦƣШ
ыÉìШÉċƖĬŔŰŔċьаШĬċƣċĤċƚĲШĬĲƻĲũŸƓůĲŰƣШċŰĬШƚƣƖƨĦƣƨƖċũШĦŸŰƣƖŸũШŸŰШŸƖĲШĬĲƓŸƚŔƣƚ 
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ůċŊůċƣŔĦШŸƖШůĲƣċůŸƖƓőŔĦШǰƨŔĬƚШƽŔƣőШůĲƣĲŸƖŔĦШŸƖШĤċƚŔŰċũШƽċƣĲƖƚбШċШĦŸůůŸŰШŉĲċƣƨƖĲШŔŰШƓŸƚƣрŸƖŸŊĲŰŔĦШ
őǃĬƖŸƣőĲƖůċũШƚǃƚƣĲůƚШы7ŸŰŔШĲƣШċũЮЯШΞΜΜΟбШÉŔůůŸŰƚШĲƣШċũЮЯШΞΜΜΡьЮШ 

uċƖƚƣрǯũũШ~ŔŰĲƖċũŔƚċƣŔŸŰШыÉƨƓĲƖŊĲŰĲШÂƖŸĦĲƚƚĲƚь 

 ĲċƖрƚƨƖŉċĦĲЯШũŸƽрƣĲůƓĲƖċƣƨƖĲШĬĲƓŸƚŔƣŔŸŰШŸŉШĤċƖŔƣĲШƽŔƣőŔŰШťċƖƚƣШĦċƻŔƣŔĲƚШĤǃШůĲƣĲŸƖŔĦШƽċƣĲƖЯШĬƨƖŔŰŊШ
ƖĲŊŔŸŰċũШƨƓũŔŉƣШċŰĬШĲǂƓŸƚƨƖĲЯШƓŸƣĲŰƣŔċũũǃШƖĲůŸĤŔũŔƚŔŰŊШĤċƖŔƨůШŉƖŸůШĲċƖũŔĲƖШƚƣċŊĲƚШыÉċƚƚр]ƨƚƣťŔĲƽŔĦǍШĲƣШ
ċũЮЯШΝΦΥΞьЮ 

ÑőŔƚШůŸĬĲũШũĲċĬƚШƣŸШċШĦŸőĲƖĲŰƣШĲǂƓũŸƖċƣŔŸŰШƚƣƖċƣĲŊǃШƽőŔĦőШĦċŰШĤĲШċƓƓũŔĲĬШŸŰШċШƖĲŊŔŸŰċũШƚĦċũĲа 

¶ ÉťċƖŰШƓŸƣĲŰƣŔċũШŔƚШőŔŊőĲƚƣШŔŰШƣőĲШŉŸŸƣƽċũũШŸŉШƣőĲШůċŔŰШéċƖŔƚĦċŰШƣőƖƨƚƣƚЯШƓƖŸǂŔůċũШƣŸШŊƖċŰŔƣŸŔĬШ
ŔŰƣƖƨƚŔŸŰƚЮ 

¶ éĲŔŰрƚƣǃũĲШůŔŰĲƖċũŔƚċƣŔŸŰШŔƚШĤĲƚƣШƣċƖŊĲƣĲĬШċũŸŰŊШőŔŊőрċŰŊũĲЯШũċƣĲоƓŸƚƣрéċƖŔƚĦċŰШŰŸƖůċũШŉċƨũƣƚЮ 

¶ uċƖƚƣрőŸƚƣĲĬШ ĬĲƓŸƚŔƣƚШ ċƖĲШƨƚƨċũũǃШ ƚůċũũШ ċŰĬШ ũŸĦċũŔƚĲĬЯШ ĤƨƣШ ƣőĲŔƖШ ƚƓċƣŔċũШ ċƚƚŸĦŔċƣŔŸŰШ ƣŸШ
őǃĬƖŸƣőĲƖůċũШƻĲŔŰƚШĦċŰШĤĲШċШŊƨŔĬĲШŉŸƖШĲǂƓũŸƖċƣŔŸŰШƽŔƣőŔŰШƣőĲШƽĲċƣőĲƖĲĬШƨƓƓĲƖШƚĲĦƣŔŸŰƚШŸŉШƣőĲШ
9ċůĤƖŔċŰШĦċƖĤŸŰċƣĲШƚĲƕƨĲŰĦĲЮ 

ÑőŔƚШůŸĬĲũШŰŸƣШŸŰũǃШĦũċƖŔǯĲƚШƣőĲШůĲƣċũũŸŊĲŰŔĦШĲƻŸũƨƣŔŸŰШŸŉШƣőĲШÅŸƚċƚр§ƖĤċŔШĬŔƚƣƖŔĦƣШĤƨƣШċũƚŸШƓƖŸƻŔĬĲƚШċШ
ƚĦċũċĤũĲШůĲƣőŸĬŸũŸŊǃШŉŸƖШƖĲрĲƻċũƨċƣŔŰŊШůŔŰĲƖċũШƓƖŸƚƓĲĦƣŔƻŔƣǃШŔŰШƚŔůŔũċƖШůċƣƨƖĲШƣĲƖƖċŔŰƚЯШőŔŊőũŔŊőƣŔŰŊШ
ƚŔŊŰŔǯĦċŰƣШƖĲƚŔĬƨċũШƓŸƣĲŰƣŔċũШŔŰШÉċƖĬŔŰŔċЮ 

ÑőŔƚШŊĲŰĲƣŔĦШċŰĬШĲǂƓũŸƖċƣŔŸŰШůŸĬĲũШůĲĲƣШƣőĲШőŔƚƣŸƖŔĦċũШůŔŰŔŰŊШĬċƣċШŉƖŸůШƣőĲШÉċƖĬŔŰŔċŰШ~ŔŰŔŰŊШ ŊĲŰĦǃШ
ыE~É ьШċƖĦőŔƻĲЮШÑőĲШƖĲƻŔĲƽШŸŉШƓċƚƣШĦŸŰĦĲƚƚŔŸŰƚШƖĲƻĲċũƚШċШĦũĲċƖШĲĦŸŰŸůŔĦШĬŔƚƣŔŰĦƣŔŸŰаШőŔŊőрŊƖċĬĲЯШŉċƨũƣр
ĦŸŰƣƖŸũũĲĬШƻĲŔŰШƚǃƚƣĲůƚШыĲЮŊЮЯШƣőĲШ§ƖĤċŔШĬĲƓŸƚŔƣЯШƖŔĦőШŔŰШ ŊрÂĤьШċŰĬШƚťċƖŰШĤŸĬŔĲƚШыĲЮŊЮЯШÅŸƚċƚЯШÑƖƨĤċШ
 ŔĲĬĬċьШƽĲƖĲШƣőĲШƓƖŔůċƖǃШƣċƖŊĲƣƚШŉŸƖШĤċƚĲШůĲƣċũШůŔŰŔŰŊЮШfŰШĦŸŰƣƖċƚƣЯШĲǂƣĲŰƚŔƻĲШťċƖƚƣрőŸƚƣĲĬШċŰĬШƻĲŔŰр
ƚƣǃũĲШĤċƖŔƣĲШůŔŰĲƖċũŔƚċƣŔŸŰШыĲЮŊЮЯШÂƨŰƣċШ[ŔũŔƓƓĲĬĬƨЯШÉĲĬĬċШ ŰƣŔŸŊƨШÉċĤŔƨьШƖĲƓƖĲƚĲŰƣĲĬШċШůċŢŸƖЯШĤƨũťр
ƣŸŰŰċŊĲШƖĲƚŸƨƖĦĲЮШ9ƖŔƣŔĦċũũǃЯШƣőĲШƚƓċƣŔċũШĬŔƚƣƖŔĤƨƣŔŸŰШŸŉШƣőĲƚĲШőŔƚƣŸƖŔĦċũШůŔŰĲƚШċŰĬШƓƖŸƚƓĲĦƣƚШċũŔŊŰƚШ
ƓĲƖŉĲĦƣũǃШƽŔƣőШƣőĲШƓƖŸƓŸƚĲĬШƚƣƖƨĦƣƨƖċũШĦŸŰƣƖŸũƚЯШƽŔƣőШƓƖŸĬƨĦƣŔŸŰШĦŸŰƚŔƚƣĲŰƣũǃШũŸĦċũŔƚĲĬШċũŸŰŊШƣőĲШ
ƚƓĲĦŔǯĦШƣőƖƨƚƣШċŰĬШŉċƨũƣШƣƖĲŰĬƚШƣőċƣШĬĲǯŰĲШŸƨƖШůŸĬĲũЮ 
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xċĦĦőĲĬĬƨШìр~ŸрxÅEEШŊƖĲŔƚĲŰШċŰĬШǰƨŸƖŔƣĲрőǃĬƖŸƣőĲƖůċũШŸƖĲШĬĲƓŸƚŔƣƚ 
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ΡЮΞЮ ÂĲƣƖŸũŸŊŔĦċũЯШċŰĬШŊĲŸĦőƖŸŰŸũŸŊŔĦċũШĦŸŰƚƣƖċŔŰƣƚШŸŉШƣőĲШÉƨШxċĦĦőĲĬĬƨШìр~Ÿр
xÅEEШŊƖĲŔƚĲŰШċŰĬШǰƨŸƖŔƣĲрőǃĬƖŸƣőĲƖůċũШŸƖĲШĬĲƓŸƚŔƣƚ 

ÑőĲШ]ċũũƨƖċШƖĲŊŔŸŰШŔŰШŰŸƖƣőĲƖŰШÉċƖĬŔŰŔċШŔƚШƻċƚƣũǃШŸĦĦƨƓŔĲĬШĤǃШŊƖċŰŔƣĲƚШŔŰƣƖƨĬŔŰŊШƣőĲШéċƖŔƚĦċŰШcŔŊőр]ƖċĬĲШ
~ĲƣċůŸƖƓőŔĦШ 9ŸůƓũĲǂШ ŸŉШ ÉċƖĬŔŰŔċЮШ ÑőĲШ ůĲƣċũũŸŊĲŰǃШ ŸŉШ ƣőĲШ ċƖĲċШŔŰĦũƨĬĲƚШŊƖċŰŔƣĲрƖĲũċƣĲĬШ ŸƖĲШ
ŸĦĦƨƖƖĲŰĦĲƚЯШůŸƚƣũǃШìрÉŰр~Ÿр7ŔШċŰĬШǰƨŸƖŔƣĲрxÅEEШы[ŔŊƨƖĲШΡЮΠьЮШ?ƨĲШƣŸШƣőĲŔƖШťŰŸƽŰШƚůċũũШƻŸũƨůĲƚШċŰĬШ
ĬŔǭŔĦƨũƣШũŸŊŔƚƣŔĦƚЯШƣőĲǃШƽĲƖĲШŰĲƻĲƖШċĦƣƨċũũǃШĲǂƓũŸŔƣĲĬбШċШƚůċũũШċůŸƨŰƣШŸŉШĬċƣċШĦŸƻĲƖƚШƣőĲШċƖĲċЮ 

?ƨĲШƣŸШƣőĲШŔŰƣĲƖĲƚƣШŔŰШ9ƖŔƣŔĦċũШċŰĬШÉƣƖċƣĲŊŔĦШÅċƽШ~ċƣĲƖŔċũƚЯШƣőĲШƖĲŊŔŸŰШůċǃШŰŸƽШĤĲШĦŸŰƚŔĬĲƖĲĬШċŰШ
ŔŰƣĲƖĲƚƣŔŰŊШƓƖŸƚƓĲĦƣЮ 

ΡЮΞЮΝЮ ]ĲŸũŸŊŔĦċũШċŰĬШůĲƣċũũŸŊĲŰŔĦШŉĲċƣƨƖĲƚ 

~ŔŰĲƖċũŔƚĲĬШŊƖĲŔƚĲŰЯШƓĲŊůċƣŔƣĲƚШċŰĬШőǃĬƖŸƣőĲƖůċũШƻĲŔŰƚШċƖĲШőŸƚƣĲĬШċƣШƣőĲШŔŰƣƖƨƚŔƻĲШĦŸŰƣċĦƣƚШĤĲƣƽĲĲŰШ
ƣőĲШũċƣĲрéċƖŔƚĦċŰШŊƖċŰŔƣĲƚШċŰĬШƣőĲŔƖШéċƖŔƚĦċŰШőŔŊőрŊƖċĬĲШůĲƣċůŸƖƓőŔĦШőŸƚƣШƖŸĦťƚШы[ŔŊƨƖĲШΡЮΠьЮШÑőĲƚĲШ
ĦŸŰƣċĦƣƚШċƖĲШŸŉƣĲŰШƖĲċĦƣŔƻċƣĲĬШċƚШŰŸƖůċũШċŰĬШƣƖċŰƚƓƖĲƚƚŔƻĲШŉċƨũƣƚШы9ŸƚƚƨШĲƣШċũЮЯШΞΜΞΟьШƓƖĲƚƨůċĤũǃШ
ĬƨƖŔŰŊШƣőĲШĦŸũũċƓƚĲШŸŉШƣőĲШéċƖŔƚĦċŰШĦőċŔŰЮ 

ìĲШƚƣƨĬŔĲĬШƣőĲШ]ŔċĦŸŰĲШрШÉƨШxċĦĦőĲĬĬƨШůŔŰĲƖċũШƚǃƚƣĲůШы[ŔŊƨƖĲШΡЮΡьЯШċШƣőƖĲĲрťŔũŸůĲƣĲƖƚШǰƨŸƖŔŰĲрƖŔĦőЯШ
ŸƓĲŰШőǃĬƖŸƣőĲƖůċũШƚǃƚƣĲůШĬĲƻĲũŸƓĲĬШċƣШƣőĲШƓĲƖŔƓőĲƖǃШŸŉШũċƣĲрéċƖŔƚĦċŰШŊƖċŰŔƣĲƚЯШŉŸƖůŔŰŊШ~Ÿрìр[рxÅEEШ
ŊƖĲŔƚĲŰШċŰĬШǰƨŸƖŔƣĲШƻĲŔŰƚШċƣШƣőĲШŔŰƣƖƨƚŔƻĲШĦŸŰƣċĦƣƚШƽŔƣőШőŔŊőрŊƖċĬĲШéċƖŔƚĦċŰШůĲƣċůŸƖƓőŔĦШƖŸĦťƚШы9ŸƚƚƨШ
ĲƣШċũЮЯШΞΜΞΠьЮ 
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Figure 5.4: Metallogenic sketch map of north-eastern Sardinia. The blue square indicates the Su Laccheddu ï 
Giacone mineral system (Figure 5.5). 
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Figure 5.5: Metallogenic Map of the Su Laccheddu (id: 785) - Giacone (id: 37) mineral system. id: 38 is the fluorite 
veins system of Punta Lanzinosa and id: 39 the Monte Mannu Mo-W greisen. 

 

ÑőĲШ]ŔċĦŸŰĲШůŔŰĲƖċũŔƚċƣŔŸŰШы[ŔŊƨƖĲШΡЮΡЯШŔĬаШΟΤьШŔƚШĦŸůƓŸƚĲĬШŸŉШƣƽŸШƚǃƚƣĲůƚШŸŉШőŔŊőрċŰŊũĲШőǃĬƖŸƣőĲƖůċũШ
ƻĲŔŰƚШƚƣƖŔťĲШ EрÉìШĬŔƓƓŔŰŊШŔŰШŸƓƓŸƚŔƣĲШĬŔƖĲĦƣŔŸŰƚЯШċŰĬШċƖĲШĦŸůƓŸƚĲĬШŸŉШǰƨŸƖŔƣĲЯШƕƨċƖƣǍЯШċŰĬШƖċƖĲШĤċƖŔƣĲЯШ
ŊċũĲŰċШċŰĬШċƓċƣŔƣĲЮШÑőĲǃШƖċŰŊĲШŔŰШƣőŔĦťŰĲƚƚШŉƖŸůШċШŉĲƽШĦĲŰƣŔůĲƣĲƖƚШƣŸШƚĲƻĲƖċũШĬĲĦŔůĲƣĲƖƚЯШƽŔƣőШ
ĤƖĲĦĦŔċƣĲĬШċŰĬШũċǃĲƖĲĬШƚƣƖƨĦƣƨƖĲƚЯШƖĲƚƓĲĦƣŔƻĲũǃЮШÑőĲШĤċŰĬĲĬШŸŰĲƚШƓĲƖůĲċƣĲШƣőĲШŊƖċŰŔƣĲƚШċƚШƚƣŸĦťƽŸƖťƚШ
ŸŉШǰƨŸƖŔƣĲШċŰĬШƕƨċƖƣǍШƻĲŔŰũĲƣƚШĬĲƓċƖƣŔŰŊШŉƖŸůШƣőŔĦťĲƖШƻĲŔŰƚШы[ŔŊƨƖĲШΡЮΣċьЮШ ШƻĲƖƣŔĦċũШŉċƨũƣШĤƖĲĦĦŔċШůċĬĲШŸŉШ
ůĲƣċůŸƖƓőŔĦШƖŸĦťƚШċŰĬШŊƖĲŔƚĲŰШĦũċƚƣƚШы[ŔŊƨƖĲШΡЮΣĤьШĦƖŸƚƚĦƨƣШƣőĲШĤċŰĬĲĬШƚǃƚƣĲůШċŰĬШŔƚШĦĲůĲŰƣĲĬШĤǃШ
ǰƨŸƖŔƣĲШċŰĬШƚƨĤŸƖĬŔŰċƣĲШƕƨċƖƣǍШċŰĬШůŸũǃĤĬĲŰŔƣĲЮШ ƣШƣőĲШŉŸŸƣƽċũũШŸŉШƣőĲШĤƖĲĦĦŔċƣĲĬШŉċƨũƣШƚǃƚƣĲůЯШŉċƨũƣШ
ůŔƖƖŸƖƚШ ŸŰШ ƕƨċƖƣǍШ ĬŔƚƓũċǃШ ƚƨĤрƻĲƖƣŔĦċũШ ƚũŔĦťũŔŰĲƚШ ċŰĬШ ċƖŊŔũũŔĦШ ċũƣĲƖċƣŔŸŰЮШ fƣШ őŸƚƣƚШ ǰƨŸƖŔƣĲШ ƻĲŔŰƚЯШ
ůŸũǃĤĬĲŰŔƣĲШƚƓƖĲċĬŔŰŊЯШċŰĬШŊƖĲŔƚĲŰШĤƖĲĦĦŔċШĤũŸĦťƚЮ 

ÑőĲШŊƖĲŔƚĲŰШŉċĦŔĲƚШŸŉШ]ŔċĦŸŰĲШŔƚШċŰċũŸŊŸƨƚШƣŸШƣőĲШÉƨШxċĦĦőĲĬĬƨШы[ŔŊƨƖĲШΡЮΡЯШŔĬаШΤΥΡьШŸŰĲЮШÑőĲШƖŸĦťШŔƚШ
ůċƚƚŔƻĲШċŰĬШůċŔŰũǃШĦŸůƓŸƚĲĬШŸŉШƽőŔƣĲШůŔĦċШċŰĬШƕƨċƖƣǍШы[ŔŊƨƖĲШΡЮΣĦЯĬьЯШƽŔƣőШĬŔƚƚĲůŔŰċƣŔŸŰƚШŸŉШ
ůŸũǃĤĬĲŰŔƣĲШƻĲŔŰũĲƣƚШы[ŔŊƨƖĲШΡЮΣĲЯŉШрШљĬƖǃШƻĲŔŰƚњьЮШÉĦőĲĲũŔƣĲШŔƚШĦŸůůŸŰЯШĤƨƣШċƣШƣőĲШŸƨƣĦƖŸƓШƚĦċũĲШŔƣШŔƚШ
ĬŔǭŔĦƨũƣШƣŸШĬŔƚƣŔŰŊƨŔƚőШŉƖŸůШƕƨċƖƣǍЮШ 
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Figure 5.6: a) Banded quartz, purple and white fluorite vein inside a Giacone gallery; b) breccia cemented by fluorite and 
quartz inside a Giacone gallery; c) Su Laccheddu greisen outcrop, cut by a d) N30° trending trench; e,f) Su Laccheddu 

greisen with molybdenite (mol - metallic grey) and scheelite (light grey/milky white, easily confusable with quartz). 
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