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ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ 

 

ʆʩʝʪʨʦʚʳʝ ʨʳʙʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʙʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʜʣʷ ʠʟʫʯʝʥʠʷ ʛʝʥʝʪʠʯʝʩʢʠʭ 

ʠ ʵʚʦʣʶʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʦʩʝʪʨʦʚʳʝ ʨʳʙʳ (ʆʪʨʷʜ 

ɸcipenseriformes) ʧʦʷʚʠʣʠʩʴ ʦʢʦʣʦ 200 ʤʣʥ. ʣʝʪ ʥʘʟʘʜ ʚʦ ʚʨʝʤʷ ʶʨʩʢʦʛʦ ʧʝʨʠʦʜʘ 

(Grʘnde, Bemis, 1991, Bemis et ʘl.,1997). ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʦʯʪʠ ʚʩʝ ʦʩʝʪʨʦʚʳʝ 

ʥʘʭʦʜʷʪʩʷ ʥʘ ʛʨʘʥʠ ʠʩʯʝʟʥʦʚʝʥʠʷ ʚ ʩʚʷʟʠ ʩ ʯʨʝʟʤʝʨʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʝʡ ʠ ʧʦʪʝʨʝʡ 

ʧʨʠʚʳʯʥʦʡ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ ʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʝʨʝʩʪʠʣʠʱ (ʈʫʙʘʥ, 1999; 

ʍʦʜʦʨʝʚʩʢʘ̫ , 2002; ʍʦʜʦʨʝʚʩʢʘ̫ , ʈʦʤʘʥʦʚ, 2006; ʇʘʣʘʪʥʠʢʦʚ, ʂʘʩʠʤʦʚ, 2008; 

Ludwig, 2008; ʂʘʣʤʳʢʦʚ, ʈʫʙʘʥ, ʇʘʚʣʦʚ, 2009). ʕʪʠ "ʞʠʚʳʝ ʠʩʢʦʧʘʝʤʝr" ʚʘʞʥ r

ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʵʚʦʣʶʮʠʠ ʧʦʟʚʦʥʦʯʥʳʭ ʚ ʮʝʣʦʤ, ʦʜʥʘʢʦ, ʝʩʣʠ ʦʙʱʝʩʪʚʦ ʥʝ 

ʧʨʝʜʧʨʠʤʝʪ ʨʝʰʠʪʝʣʴʥʳʭ ʤʝʨ ʜʣʷ ʠʭ ʩʧʘʩʝʥʠʷ, ʦʩʪʘʝʪʩʷ ʥʝ ʪʘʢ ʤʥʦʛʦ ʚʨʝʤʝʥʠ ʜʣʷ 

ʠʭ ʠʟʫʯʝʥʠʷ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʈʦʩʩʠʠ ʧʨʦʤʳʰʣʝʥʥʳʡ ʠ ʣʶʙʠʪʝʣʴʩʢʠʡ ʣʦʚ 

ʦʩʝʪʨʦʚʳʭ ʟʘʧʨʝʱʝʥ (ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʥʝʢʦʪʦʨʳʭ ʧʦʧʫʣʷʮʠʡ ʩʪʝʨʣʷʜʠ ʠ 

ʩʠʙʠʨʩʢʦʛʦ ʦʩʝʪʨʘ ʚ ʨ. ʃʝʥʘ), ʘ ʚʳʣʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʪʦʣʴʢʦ ʜʣʷ ʮʝʣʝʡ 

ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺʝʩʴ ʨʦʜ ʚʢʣʶʯʝʥ ʚ ʩʧʠʩʢʠ ʂʦʥʚʝʥʮʠʠ 

ʦ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʪʦʨʛʦʚʣʝ ʚʠʜʘʤʠ ʜʠʢʦʡ ʬʘʫʥʳ ʠ ʬʣʦʨʳ, ʥʘʭʦʜʷʱʠʤʠʩʷ ʧʦʜ 

ʫʛʨʦʟʦʡ ʠʩʯʝʟʥʦʚʝʥʠʷ (CITES) (Rʘymʘkers, 2006), ʘ ʪʘʢʞʝ ʦʩʝʪʨʦʚʳʝ ʚʥʝʩʝʥʳ ʚ 

ʨʘʟʣʠʯʥʳʝ ʢʘʪʝʛʦʨʠʠ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʂʨʘʩʥʦʡ ʢʥʠʛʠ (IUCN) (Birstein et ʘl., 1997, 

Rʘymʘkers ʘnd Hoover, 2002). 

ʊʘʢʦʝ ʨʝʟʢʦʝ ʩʥʠʞʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʟʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʨʦʪʢʠʡ ʧʝʨʠʦʜ 

ʚʨʝʤʝʥʠ ʜʠʢʪʫʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʟʫʯʝʥʠʷ ʛʝʥʝʪʠʯʝʩʢʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʠʭ 

ʧʦʧʫʣʷʮʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʠʙʠʨʩʢʦʛʦ ʦʩʝʪʨʘ, ʚ ʥʝʜʘʚʥʝʤ ʧʨʦʰʣʦʤ ʧʨʦʤʳʩʣʦʚʦʛʦ 

ʚʠʜʘ, ʘ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʘʤʦʛʦ ʚʦʩʪʨʝʙʦʚʘʥʥʦʛʦ ʠʟ ʦʩʝʪʨʦʚʳʭ ʚʠʜʦʚ ʨʳʙ ʜʣʷ 

ʘʢʚʘʢʫʣʴʪʫʨʥʦʛʦ ʨʘʟʚʝʜʝʥʠʷ ʢʘʢ ʚ ʈʦʩʩʠʠ, ʪʘʢ ʠ ʟʘ ʨʫʙʝʞʦʤ. (Williot  et ʘl., 2001; 

Bronzi et ʘl., 2011; Bronzi, Rosenthʘl, 2014) ʅʘ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ, ʠʩʢʫʩʩʪʚʝʥʥʦʝ 

ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦ ʦʩʝʪʨʦʚʳʭ ʚ ʥʘh ʝʡ ʩʪʨʘʥʝ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ 

ʧʦʧʦʣʥʝʥʠʷ ʝʩʪʝʩʪʚʝʥʥʳʭ ʧʦʧʫʣʷʮʠʡ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ 
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ʧʦʜʜʝʨʞʘʥʠʶ ʯʠʩʣʝʥʥʦʩʪʠ ʚʠʜʘ ʜʦʣʞʥʳ ʫʯʠʪʳʚʘʪʴ ʩʦʭʨʘʥʝʥʠʝ ʝʛʦ ʫʩʪʦʡʯʠʚʦʩʪʠ, 

ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʦʙʫʩʣʦʚʣʠʚʘʝʤʦʡ ʝʛʦ ʛʝʥʝʪʠʯʝʩʢʦʡ ʛʝʪʝʨʦʛʝʥʥʦʩʪʴʶ, ʠ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʪʨʝʙʫʶʪ ʟʥʘʥʠʡ ʦʙ ʵʚʦʣʶʮʠʦʥʥʦ ʩʬʦʨʤʠʨʦʚʘʚʰʝʡʩʷ 

ʧʦʧʫʣʷʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʝ ʚʠʜʘ. ʆʙʣʘʩʪʴ ʛʝʥʝʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʥʘʧʨʘʚʣʝʥʥʘ̫  ʥʘ ʩʦʭʨʘʥʝʥʠʝ ʠ ʧʦʜʜʝʨʞʘʥʠʝ ʠʩʯʝʟʘʁ ʱʠʭ ʚʠʜʦʚ ʠʣʠ ʚʠʜʦʚ, 

ʯʠʩʣʝʥʥʦʩʪʴ ʢʦʪʦʨʳʭ ʥʘʨʫʰʝʥʘ ʠʟ-ʟʘ ʧʝʨʝʣʦʚʘ, ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʠ ʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ, ʚʳʜʝʣʷʝʪʩʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʦʪʜʝʣʴʥʫʶ ʥʘʫʯʥʫʶ 

ʜʠʩʮʠʧʣʠʥʫ, ʥʘʟʳʚʘʝʤʫʶ ʧʨʠʨʦʜʦʦʭʨʘʥʥʘ̫  ʛʝʥʝʪʠʢʘ (conservation genetics) 

(DeSʘlle et ʘl., 2004). ʄʝʪʦʜʳ ʠ ʧʦʜʭʦʜʳ, ʧʨʠʤʝʥʷʝʤʳʝ ʚ ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʡ 

ʛʝʥʝʪʠʢʝ, ʧʦʟʚʦʣʷʶʪ ʠʟʙʝʞʘʪʴ ʥʝʧʦʧʨʘʚʠʤʳʭ ʦʰʠʙʦʢ ʚ ʜʝʣʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 

ʫʪʝʨʷʥʥʦʛʦ ʧʦʛʦʣʦʚʴʷ ʦʩʝʪʨʦʚʳʭ ʚʠʜʦʚ ʨʳʙ ʧʦ ʚʩʝʤʫ ʘʨʝʘʣʫ ʠʭ ʦʙʠʪʘʥʠʷ. 

ɻʝʥʝʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʦʜʠʤʳʝ ʨʘʥʝʝ ʥʘ ʦʩʝʪʨʦʚʳʭ ʚʠʜʘʭ ʨʳʙ, 

ʚʳʷʚʠʣʠ ʨʷʜ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʪʘʢʠʝ ʢʘʢ ʟʘʤʝʜʣʝʥʥʳʡ ʢʦʥʩʝʨʚʘʪʠʚʥʳʡ ʭʘʨʘʢʪʝʨ 

ʢʘʨʠʦʣʦʛʠʯʝʩʢʦʡ (Lʘnfredi et ʘl., 2001; Chiccʘ et ʘl., 2002), ʙʠʦʭʠʤʠʯʝʩʢʦʡ 

(Khʘbʘrov et ʘl., 2002) ʠ ʤʦʣʝʢʫʣʷʨʥʦʡ (de lʘ Herrʘn et ʘl., 2001; Krieger et ʘl., 2000; 

Krieger, Fuerst, 2002) ʵʚʦʣʶʮʠʠ, ʘ ʪʘʢʞʝ ʧʦʣʠʧʣʦʠʜʠʶ - ʫʚʝʣʠʯʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʭʨʦʤʦʩʦʤ ʚ ʢʘʨʠʦʪʠʧʝ ʦʩʝʪʨʦʚʳʭ (ʯʠʩʣʦ ʭʨʦʤʦʩʦʤ ʚʘʨʴʠʨʫʝʪ ʦʪ 116 ʜʦ 360 ʫ 

ʨʘʟʥʳʭ ʚʠʜʦʚ). (Birstein et ʘl., 1993; Ludwig et ʘl., 2001; Kim et ʘl., 2005; Fontʘnʘ et 

ʘl., 2007; ɺʠʰʥʷʢʦʚʘ ʠ ʜʨ.,2008; Fontʘnʘ et ʘl., 2008; ɺʘʩʠʣʴʝʚ ʠ ʜʨ., 2009; Vʘsilôev, 

2009). 

ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʩʠʩʪʝʤʘʪʠʢʝ, ʥʘʨʷʜʫ ʩ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʤ 

ʘʥʘʣʠʟʦʤ, ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʤʝʪʦʜʳ ʦʮʝʥʢʠ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʧʦʣʠʤʦʨʬʠʟʤʘ ʩ 

ʧʦʤʦʱʴʶ ʤʦʣʝʢʫʣʷʨʥʳʭ ʤʘʨʢʝʨʦʚ. ɺ ʣʠʪʝʨʘʪʫʨʝ ʠʤʝʶʪʩʷ ʜʘʥʥʳʝ ʧʦ ʦʮʝʥʢʝ 

ʧʦʣʠʤʦʨʬʠʟʤʘ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ ʦʩʝʪʨʦʚʳʭ ʨʳʙ ʩ ʧʦʤʦʱʴʶ ɸFLP ʠ 

ʤʠʢʨʦʩʘʪʝʣʣʠʪʥʦʛʦ (STR) ʘʥʘʣʠʟʘ (Jenneckens et ʘl., 2001; King et ʘl., 2001; Congiu 

et ʘl., 2002; Zʘne et ʘl., 2002; Henderson-ɸrzʘpʘlo, King, 2002; Welsh et ʘl., 2003; 

ɹʘʨʤʠʥʮʝʚʘ, ʄʶʛʝ, 2013). 

ʉʠʙʠʨʩʢʠʡ ʦʩʝʪʨ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʦʙʲʝʢʪʦʤ ʠʟʫʯʝʥʠʷ ʢʘʢ ʧʦ 

ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʳʤ (ʄʶʛʝ ʠ ʜʨ., 2008; Birstein et ʘl, 2009), ʪʘʢ ʠ ʧʦ ʷʜʝʨʥʳʤ 

ʤʘʨʢʝʨʘʤ, ʥʦ, ʚ ʦʩʥʦʚʥʦʤ, ʢʘʢ ʦʙʲʝʢʪ ʘʢʚʘʢʫʣʴʪʫʨʳ ʠ ʧʦʣʫʯʝʥʠʷ ʛʠʙʨʠʜʥʳʭ 




