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  2ÁÙ !ÎÄÅÒÓÏÎȟ %ÄÉÔÏÒȡ  ÒÏÃËÄÏÃȢÁÎÄÅÒÓÏÎΆÇÍÁÉÌȢÃÏÍ 

hƴŜ ƻŦ ǘƘŜ ƭŀǎǘ ŘƛƴƻǎŀǳǊǎ ƭƛǾƛƴƎ ƛƴ !ŦǊƛŎŀ ōŜŦƻǊŜ ǘƘŜƛǊ ŜȄǝƴŎǝƻƴ сс 
Ƴƛƭƭƛƻƴ ȅŜŀǊǎ ŀƎƻ Ƙŀǎ ōŜŜƴ ŘƛǎŎƻǾŜǊŜŘ ƛƴ ƴƻǊǘƘŜǊƴ aƻǊƻŎŎƻΦ  ! 
ǎǘǳŘȅ ƻŦ ǘƘŜ Ŧƻǎǎƛƭ ǎǳƎƎŜǎǘǎ ǘƘŀǘ ŦƻƭƭƻǿƛƴƎ ǘƘŜ ōǊŜŀƪǳǇ ƻŦ ǘƘŜ ǎǳǇŜǊπ
ŎƻƴǝƴŜƴǘ DƻƴŘǿŀƴŀ ƛƴ ǘƘŜ ƳƛŘŘƭŜ ƻŦ ǘƘŜ /ǊŜǘŀŎŜƻǳǎ ǇŜǊƛƻŘΣ ŀ Řƛǎπ
ǝƴŎǘ ŘƛƴƻǎŀǳǊ Ŧŀǳƴŀ ŜǾƻƭǾŜŘ ƛƴ !ŦǊƛŎŀΦ  ¢ƘŜ ƴŜǿ ǎǇŜŎƛŜǎΣ /ƘŜƴŀƴƛπ
ǎŀǳǊǳǎ ōŀǊōŀǊƛŎǳǎΣ ǿŀǎ ƻŦ ƻƴŜ ƻŦ ǘƘŜ ƭŀǎǘ ŘƛƴƻǎŀǳǊǎ ƻƴ 9ŀǊǘƘ ŀƴŘ 
ŀƳƻƴƎ ǘƘƻǎŜ ǎǇŜŎƛŜǎ 
ǿƛǇŜŘ ƻǳǘ ǿƘŜƴ ŀƴ 
ŀǎǘŜǊƻƛŘ Ƙƛǘ сс Ƴƛƭƭƛƻƴ 
ȅŜŀǊǎ ŀƎƻΦ  Lǘ ƛǎ ǘƘŜ 
ǎƳŀƭƭŜǊ !ŦǊƛŎŀƴ Ŏƻƴπ
ǘŜƳǇƻǊŀǊȅ ƻŦ ǘƘŜ 
bƻǊǘƘ !ƳŜǊƛŎŀƴ ¢Φ ǊŜȄΦ  
[ŀǎǘ ȅŜŀǊ ŀ ǊŀǊŜ ŦǊŀƎπ
ƳŜƴǘ ƻŦ ŀ Ƨŀǿ ōƻƴŜ 
ǿŀǎ ŦƻǳƴŘ ƛƴ ŀ ǇƘƻǎπ
ǇƘŀǘŜ ƳƛƴŜ ŀǘ {ƛŘƛ 
/ƘŜƴƴŀƴŜ ƛƴ ǘƘŜ    
hǳƭŀŘ !ōŘƻǳƴ .ŀǎƛƴΣ 
aƻǊƻŎŎƻΦ  ¢ƘŜ ǇƘƻǎǇƘŀǘŜ ōŜŘǎ ǿŜǊŜ ŘŜǇƻǎƛǘŜŘ ƻƴ ǘƘŜ ƳŀǊƎƛƴǎ ƻŦ 
ǘƘŜ !ŦǊƛŎŀƴ ŎƻƴǝƴŜƴǘ ǿƘŜǊŜ ǳǇǿŜƭƭƛƴƎ ōǊƻǳƎƘǘ ŘŜŜǇΣ ǇƘƻǎǇƘŀǘŜ-
ǊƛŎƘ ǿŀǘŜǊ ǘƻ ǘƘŜ ǎǳǊŦŀŎŜ ǿƘŜǊŜ ƛǘ ǇǊŜŎƛǇƛǘŀǘŜŘ ƻƴ ŀ ǎƘŀƭƭƻǿ ǎŜŀ 
ƅƻƻǊΣ сс Ƴƛƭƭƛƻƴ ȅŜŀǊǎ ŀƎƻΦ ¢ƘŜ ŬƴŘ ǿŀǎ ǳƴǳǎǳŀƭ ōŜŎŀǳǎŜ ƛǘϥǎ ŀ Řƛƴƻπ
ǎŀǳǊΣ ŀ ƭŀƴŘ ŀƴƛƳŀƭΣ ǊŜŎƻǾŜǊŜŘ ŦǊƻƳ ƳŀǊƛƴŜ ǊƻŎƪǎΤ ƛǘ ǿŀǎ ŀƴ ƛƴŎǊŜŘƛπ
ōƭȅ ǊŀǊŜ ŬƴŘΦ  ¢ƘŜ ōƻƴŜ ǿŀǎ ǊŜŎŜƴǘƭȅ ǎǘǳŘƛŜŘ ōȅ ǇŀƭŜƻƴǘƻƭƻƎƛǎǘǎ ŀƴŘ 
ƛŘŜƴǝŬŜŘ ŀǎ ōŜƭƻƴƎƛƴƎ ǘƻ ŀƴ ŀōŜƭƛǎŀǳǊΦ  !ōŜƭƛǎŀǳǊǎ ǿŜǊŜ ǘǿƻ-ƭŜƎƎŜŘ 
ǇǊŜŘŀǘƻǊǎ ƭƛƪŜ ¢Φ ǊŜȄ ŀƴŘ ƻǘƘŜǊ ǘȅǊŀƴƴƻǎŀǳǊǎΣ ōǳǘ ǿƛǘƘ ŀ ǎƘƻǊǘŜǊΣ 
ōƭǳƴǘŜǊ ǎƴƻǳǘΣ ŀƴŘ ŜǾŜƴ ǝƴƛŜǊ ŀǊƳǎΦ  ¢ƘŜ ǘŜŜǘƘ ŦǊƻƳ ǘƘŜ Ŧƻǎǎƛƭ ǿŜǊŜ 
ǿƻǊƴ ŀǎ ƛŦ ŦǊƻƳ ōƛǝƴƎ ƛƴǘƻ ōƻƴŜΣ ǎǳƎƎŜǎǝƴƎ ǘƘŀǘ /ƘŜƴŀƴƛǎŀǳǊǳǎ ǿŀǎ 
ŀ ǇǊŜŘŀǘƻǊΦ  IƻǿŜǾŜǊΣ ǳƴƭƛƪŜ ǘƘŜ ǇŀǊǝŀƭƭȅ ŦŜŀǘƘŜǊŜŘ ¢Φ ǊŜȄΣ /ƘŜƴŀƴƛπ
ǎŀǳǊǳǎ ƘŀŘ ƻƴƭȅ ǎŎŀƭŜǎ ŀƴŘ ƛǘǎ ōǊŀƛƴ ǿŀǎ ǎƳŀƭƭŜǊΦ  ²ƘƛƭŜ ǘƘŜ ǘȅǊŀƴπ
ƴƻǎŀǳǊǎ ŘƻƳƛƴŀǘŜŘ ƛƴ bƻǊǘƘ !ƳŜǊƛŎŀ ŀƴŘ !ǎƛŀΣ ǘƘŜ ŀōŜƭƛǎŀǳǊǎ ǿŜǊŜ 
ǘƘŜ ǘƻǇ ǇǊŜŘŀǘƻǊǎ ŀǘ ǘƘŜ ŜƴŘ ƻŦ ǘƘŜ /ǊŜǘŀŎŜƻǳǎ ƛƴ !ŦǊƛŎŀΣ {ƻǳǘƘ 
!ƳŜǊƛŎŀΣ LƴŘƛŀΣ ŀƴŘ 9ǳǊƻǇŜΦ  !ƭƳƻǎǘ ƴƻǘƘƛƴƎ ƛǎ ƪƴƻǿƴ ŀōƻǳǘ ǘƘŜ 
ŘƛƴƻǎŀǳǊǎ ǘƘŀǘ ƭƛǾŜŘ ƛƴ !ŦǊƛŎŀ ŀǘ ǘƘŜ ŜƴŘ ƻŦ ǘƘŜ /ǊŜǘŀŎŜƻǳǎΦ   
ƘǧǇǎΥκκǿǿǿΦǎŎƛŜƴŎŜŘŀƛƭȅΦŎƻƳκǊŜƭŜŀǎŜǎκнлмтκлрκмтлрлонморрлΦƘǘƳ 

 

Next CVRMS Meeting 
 Tues. June 20 

ñwe eat at 6:30 pmò 
ŜǾŜƴƛƴƎΩǎ ŜƴǘŜǊǘŀƛƴƳŜƴǘΥ τ[!tL5!w¸ 

 
 
 

                            July 18  
                            Potluck 

                                                  {ǉǳŀǿ /ǊŜŜƪ tŀǊƪ  
                                                aŜŀŘƻǿƭŀǊƪ {ƘŜƭǘŜǊ 
ŜǾŜƴƛƴƎΩǎ ŜƴǘŜǊǘŀƛƴƳŜƴǘΥ τD9h59 /w!/YLbD 
 
 
 

                           August 15 
                             Potluck 

                                                 aƻǊƎŀƴ /ǊŜŜƪ tŀǊƪ 
                                                      {ƘŜƭǘŜǊ 
ŜǾŜƴƛƴƎΩǎ ŜƴǘŜǊǘŀƛƴƳŜƴǘΥ τ.LbDh 

LƳŀƎŜ ƻŦ /ƘŜƴŀƴƛǎŀǳǊǳǎ ōŀǊōŀǊƛŎǳǎ  
ǿƛǘƘ ƘǳƳŀƴ ǎƛƭƘƻǳŜǧŜ ŦƻǊ ǎŎŀƭŜ 

mailto:rockdoc.anderson@gmail.com
https://www.sciencedaily.com/releases/2017/05/170503213550.htm


 

CEDAR VALLEY  GEMS JUNE 2017  VOL. 43, I SSUE 6 

н 

 

a!¸ .h!w5 a99¢LbD /!b/9[[95 

CVRMS May. 16 Meeting  CVRMS Board Meeting 
LƴŘƛŀƴ /ǊŜŜƪ bŀǘǳǊŜ /ŜƴǘŜǊ 

aŜŜǝƴƎ ŎŀƭƭŜŘ ǘƻ ƻǊŘŜǊ ōȅ aŀǊǾ IƻǳƎΣ ǇǊŜǎƛŘŜƴǘ-тΥмл ǇΦƳΦ  
LƴǘǊƻŘǳŎǝƻƴ ƻŦ ƴŜǿ ƳŜƳōŜǊǎ ƻǊ ƎǳŜǎǘǎ - DŜƴŜ ²ŜƘǊΣ wƛŎƪ [ŜƛƴΣ 
/ŀǊƻƭ 5ƛŎƪƛǎƻƴΣ wƻƴŀ .ǊŀŘǎƘŀǿΦ    ²ŜƭŎƻƳŜ ǘƻ ŀƭƭΦ 

tǊƻƎǊŀƳ ōȅ /ǊŀƛƎ WƻƘƴǎƻƴΦ ά²ŜŀǘƘŜǊ CƻǊŜŎŀǎǝƴƎΥ CǊƻƳ ²ŜŀǘƘŜǊ 
[ƻǊŜ ǘƻ {ǳǇŜǊŎƻƳǇǳǘŜǊǎέ 

{ƻŎƛŀƭ ǝƳŜ ǿƛǘƘ ǾŀǊƛƻǳǎ ǘǊŜŀǘǎ όǘƘŀƴƪǎ 5ŜƭƭύΦ 
5ƻƻǊ ǇǊƛȊŜ ǿƛǘƘ 5Ŝƴƴȅ CƛǎŜǊ ǿƛƴƴƛƴƎ  
aƛƴǳǘŜǎ ƻŦ ƭŀǎǘ ƳŜŜǝƴƎ ǊŜǾƛŜǿŜŘ ŀǎ ǇǳōƭƛǎƘŜŘΦ aƻǝƻƴ ǘƻ ŀŎŎŜǇǘ ŀǎ 
ǿǊƛǧŜƴ ōȅ WǳƭƛŜΣ нƴŘ ōȅ ¢ŜǊǊȅ .ŀǘȅΦΣ aƻǝƻƴ ǇŀǎǎŜŘΦ 

¢ǊŜŀǎǳǊŜǊǎ ǊŜǇƻǊǘ 5ŀƭŜ {ǘƻǳǘΦ /ƘŜŎƪƛƴƎ ŀŎŎƻǳƴǘ ōŀƭŀƴŎŜ ϷонΣпууΦмоΦ 
{ŎƘƻƭŀǊǎƘƛǇǎ ƴƻǘ ȅŜǘ ǇŀƛŘΦ aƻǝƻƴ ǘƻ ŀŎŎŜǇǘ ǊŜǇƻǊǘ ōȅ [ƛǎŀ ŀƴŘ 
ǎŜŎƻƴŘ ōȅ ¢ƻƳΦ aƻǝƻƴ ǇŀǎǎŜŘΦ 

hƭŘ .ǳǎƛƴŜǎǎ 
{Ƙƻǿ ǊŜǇƻǊǘ- ƴƻǘƘƛƴƎ ƴŜǿ ǘƻ ǊŜǇƻǊǘΦ .ƛƭƭǎ ŀǊŜ ǇŀƛŘ ŀƴŘ ƛƴŎƻƳŜ 
ŀŎŎƻǳƴǘŜŘ ŦƻǊΦ 

!ǳŎǝƻƴ-aŀǊǾ ǊŜǇƻǊǘŜŘ ǘƘŀǘ ǿŜ ǿƛƭƭ ƘŀǾŜ ŀ ǘǿƻ Řŀȅ ŀǳŎǝƻƴ ǿƛǘƘ 
ŀōƻǳǘ ммрл-мнлл ƭƻǘǎΦ 

bŜǿ .ǳǎƛƴŜǎǎ 
¢ǿƻ ǊŜŎƻƳƳŜƴŘŀǝƻƴǎ ƳŀŘŜ ǘƻ ƎŜƴŜǊŀƭ ƳŜƳōŜǊǎƘƛǇ ǊŜƎŀǊŘƛƴƎ 
ǎŎƘƻƭŀǊǎƘƛǇ ŀƳƻǳƴǘǎΦ  CƛǊǎǘ ǊŜŎƻƳƳŜƴŘŀǝƻƴ -LƴŎǊŜŀǎŜ ƻǳǊ 
ŎǳǊǊŜƴǘ ǎŎƘƻƭŀǊǎƘƛǇ ŀƳƻǳƴǘǎ ōȅ Ϸрлл ŜŀŎƘ ό¦Φ ƻŦ Lƻǿŀ ŀƴŘ 
/ƻǊƴŜƭƭύ ŀƴŘ ƪŜŜǇ ±!{¢ ŀǘ ŎǳǊǊŜƴǘ ŀƳƻǳƴǘΦ aƻǝƻƴ ǎŜŎƻƴŘŜŘ ōȅ 
¢ƻƳ ²Φ 5ƛǎŎǳǎǎƛƻƴ ŦƻƭƭƻǿŜŘ ǿƛǘƘ ǎƻƳŜ ǉǳŜǎǝƻƴǎ ǊŜƎŀǊŘƛƴƎ 
ǿƘŜǊŜ ǘƘŜ ƳƻƴŜȅ ƛǎ ǎǇŜƴǘ ŀƊŜǊ ǘƘŜ ǊŜŎƛǇƛŜƴǘǎ ǊŜŎŜƛǾŜ ƛǘΦ wŀȅ ǿƛƭƭ 
ƭƻƻƪ ƛƴǘƻ ƻōǘŀƛƴƛƴƎ ŀ ōŜǧŜǊ ŀŎŎƻǳƴǝƴƎΦ aƻǝƻƴ ǇŀǎǎŜŘΦ  нƴŘ 
ǊŜŎƻƳƳŜƴŘŀǝƻƴ  !ǇǇǊƻȄƛƳŀǘŜƭȅ фл҈ ƻŦ ǎƘƻǿ ǇǊƻŬǘǎ ǿƛƭƭ ōŜ 
ŘƻƴŀǘŜŘ ǘƻ ǎŎƘƻƭŀǊǎƘƛǇǎ ŀƴŘ ±!{¢Φ .ŀǎŜ Řƻƴŀǝƻƴǎ ǊŀƛǎŜŘ ό¦Φ ƻŦ 
Lƻǿŀ-ϷплллΣ /ƻǊƴŜƭƭ-ϷолллΣ±!{¢ Ϸмрлл ύΦ  9ȄŎŜǎǎ ƳƻƴŜȅ ǿƛƭƭ ōŜ 
ŘƛǾƛŘŜŘ рл҈Σ нр҈Σ ŀƴŘ нр҈ ŀƳƻƴƎ ǘƘŜ ǘƘǊŜŜ ǊŜǎǇŜŎǝǾŜƭȅΦ 
{ŜŎƻƴŘ ōȅ .ƛƭƭΦ  5ƛǎŎǳǎǎƛƻƴΦ ¢Ƙƛǎ ǿƛƭƭ ǊŜǎǳƭǘ ƛƴ ŀƴ ŀŘŘƛǝƻƴŀƭ Ϸмллл 
ǘƻ ǘƘŜ ¦ ƻŦ L!Σ Ϸрлл ŜŀŎƘ ǘƻ /ƻǊƴŜƭƭ ŀƴŘ ±!{¢Φ ¢Ƙƛǎ Ŝǉǳŀƭǎ 
ϷмлΣрллΣ ŀǇǇǊƻȄƛƳŀǘŜƭȅ фл҈ ƻŦ ƻǳǊ ǇǊƻŬǘǎΦ !ǿŀǊŘ Ŏŀƴ ŎƘŀƴƎŜ 
ŜŀŎƘ ȅŜŀǊ ŘŜǇŜƴŘƛƴƎ ƻƴ ƻǳǊ ǎƘƻǿ ǇǊƻŬǘǎΦ aƻǝƻƴ ǇŀǎǎŜŘΦ  5ŀƭŜ 
ǿƛƭƭ ŘƛǎōǳǊǎŜ ǘƘŜ ǎŎƘƻƭŀǊǎƘƛǇ ƳƻƴŜȅΦ 

hǘƘŜǊ .ǳǎƛƴŜǎǎ 
¢ƘŜ ƴŜȄǘ ǘƘǊŜŜ ƳŜŜǝƴƎǎΣ όWǳƴŜΣ WǳƭȅΣ !ǳƎǳǎǘύ ǿƛƭƭ ōŜ ǇƛŎƴƛŎ ǇƻǘƭǳŎƪǎΦ 
²ŀǘŎƘ ǘƘŜ ƴŜǿǎƭŜǧŜǊ ŦƻǊ ƭƻŎŀǝƻƴǎΣ ŜǘŎΦ 

.ƛƭƭ Ƙŀǎ ƭƛƴŜŘ ǳǇ ǘƘŜ Ŧŀƭƭ ōǳǎ ǘǊƛǇ ŀƴŘ ƛǎ ǘŀƪƛƴƎ ƴŀƳŜǎΦ 9ƛǘƘŜǊ ŜƳŀƛƭ 
ƻǊ ŎŀƭƭΦ ¢ƘŜ ŘŀǘŜ ƛǎ hŎǘƻōŜǊ ннΦ CǊŜŜ ǘƻ ƳŜƳōŜǊǎΦ aƻǝƻƴ  ōȅ Wŀȅ 
ǘƻ ŎƘŀǊƎŜ Ϸнр ŦƻǊ ƴƻƴƳŜƳōŜǊǎΦ {ŜŎƻƴŘ ōȅ ¢ƻƳΦ aƻǝƻƴ ǇŀǎǎŜŘΦ 

WǳƭƛŜ ǊŜǇƻǊǘŜŘ ƻƴ ǘƘŜ aƛŘǿŜǎǘ CŜŘŜǊŀǝƻƴ ǎƘƻǿΦ Lǘ ǿŀǎ ōǳǎƛŜǊ ǘƘŀƴ 
ǳǎǳŀƭ ǿƛǘƘ ŀōƻǳǘ оллл ŀǧŜƴŘŜŜǎΦ  LƴǎǳǊŀƴŎŜ ǊŀǘŜǎ Ƴŀȅ ŎƘŀƴƎŜ 
ōŜŎŀǳǎŜ ƻŦ ǘƘŜ ǿŀȅ ǘƘŜȅ ǿƛƭƭ ŎŀƭŎǳƭŀǘŜ ǘƘŜ ƳŜƳōŜǊǎƘƛǇ ǘƻǘŀƭǎΦ 
aƻǊŜ ǘƻ ŎƻƳŜΦ 

²Ŝ ŀǊŜ ŎƻƳƳƛǧŜŘ ǘƻ ǘƘŜ нлмф ǎƘƻǿ ŎƻƳōƛƴŜŘ ǿƛǘƘ ƻǳǊǎΣ ǘƘŜ 
aƛŘǿŜǎǘ ŀƴŘ ǘƘŜ !ƳŜǊƛŎŀƴ CŜŘŜǊŀǝƻƴΦ ²Ŝ ƴŜŜŘ ǘƻ ƎŜǘ ƛƴŦƻ ŦǊƻƳ 
ǘƘŜ !ƳŜǊƛŎŀƴ CŜŘŜǊŀǝƻƴ ǊŜƎŀǊŘƛƴƎ ǿƘŀǘ ǘƘŜƛǊ ƴŜŜŘǎ ǿƛƭƭ ōŜΦ 

¢ƻƳ ŀƴŘ WǳƭƛŜ ǿƛƭƭ ōŜ ŀǧŜƴŘƛƴƎ ǘƘŜ !ƳŜǊƛŎŀƴ CŜŘŜǊŀǝƻƴ ǎƘƻǿ 
ƴŜȄǘ ƳƻƴǘƘ ƛƴ ±ŜƴǘǳǊŀΣ /!Φ 

a{I! ǘǊŀƛƴƛƴƎ ǿƛƭƭ ōŜ ƘŜƭŘ ƻƴ aŀȅ нтΦ нΥǇƳ ŀǘ ǘƘŜ aŀǊƛƻƴ [ƛōǊŀǊȅΦ 
пл ǇŜƻǇƭŜ ǎƛƎƴŜŘ ǳǇ ŀƴŘ ƛŦ ȅƻǳ ǿŀƴǘ ǘƻ ŎƘŀƴƎŜ ƻǊ ǎƛƎƴ ǳǇ ȅƻǳ 
Ƴǳǎǘ ƭŜǘ aŀǊǾ ƪƴƻǿΦ 

CƛŜƭŘ ǘǊƛǇ {ŀǘǳǊŘŀȅΣ aŀȅ нмΣ ŀǘ ²ŀǘŜǊƭƻƻ {ƻǳǘƘ vǳŀǊǊȅΦ фΥлл ŀ ƳΦ 
¸ƻǳ Ƴǳǎǘ ōŜ ŀ ƳŜƳōŜǊ ƻŦ ǘƘŜ ²ŀǘŜǊƭƻƻ Ŏƭǳō ōǳǘ ȅƻǳ Ŏŀƴ Ƨƻƛƴ ŀǘ 
ǘƘŜ ǎƛǘŜΦ 5ŀƭŜ ǿƛƭƭ ǎŜƴŘ ŜƳŀƛƭΦ 

aƻǝƻƴ ǘƻ ŀŘƧƻǳǊƴ ōȅ !WΦ ǎŜŎƻƴŘ ōȅ .ƛƭƭΦ фΥор ƳŜŜǝƴƎ ŀŘƧƻǳǊƴŜŘΦ 
wŜǎǇŜŎǝǾŜƭȅ {ǳōƳƛǧŜŘΣ 5Ŝƭƭ WŀƳŜǎΣ ǎŜŎǊŜǘŀǊȅ 

hƴŜ ƻŦ ǘƘŜ .ƛƎ CƛǾŜ Ƴŀǎǎ ŜȄǝƴŎǝƻƴ ŜǾŜƴǘǎ ƻŎŎǳǊǊŜŘ ǎƻƳŜ нлл 
Ƴƛƭƭƛƻƴ ȅŜŀǊǎ ŀƎƻΣ ǘƘŜ ¢ǊƛŀǎǎƛŎςWǳǊŀǎǎƛŎ ŜȄǝƴŎǝƻƴΦ  Dƛŀƴǘ ǾƻƭŎŀƴƛŎ 
ŜǊǳǇǝƻƴǎ ŀƴŘ ŀƴ ŀǎǘŜǊƻƛŘ ƛƳǇŀŎǘ ƘŀǾŜ ōŜŜƴ ƛƳǇƭƛŎŀǘŜŘ ŦƻǊ ǘƘŜ 
ŘƛǎŀǎǘǊƻǳǎ ŎƘŀƴƎŜ ƻŦ ŎƭƛƳŀǘŜΣ ƪƛƭƭƛƴƎ ƻũ ŀǘ ƭŜŀǎǘ ƘŀƭŦ ƻŦ ǘƘŜ ǎǇŜŎƛŜǎ 
ƴƻǿ ƪƴƻǿƴ ǘƻ ƘŀǾŜ ōŜŜƴ ƭƛǾƛƴƎ ƻƴ 9ŀǊǘƘ Σ ŀƴŘ ǾŀŎŀǝƴƎ ǘƘŜ ŜŎƻπ
ƭƻƎƛŎŀƭ ƴƛŎƘŜǎ ǘƘŀǘ ŀƭƭƻǿŜŘ ǘƘŜ ŘƛƴƻǎŀǳǊǎ ǘƻ ŀǎǎǳƳŜ ŘƻƳƛƴŀƴǘ 
ǊƻƭŜǎ ƻƴ ƭŀƴŘ ƛƴ ǘƘŜ WǳǊŀǎǎƛŎ ǇŜǊƛƻŘΦ  ¢ƘŜ ƘƻǘƘƻǳǎŜ ŎƻƴŘƛǝƻƴǎ 
ŀƭǎƻ ŘŜǇƭŜǘŜŘ ƻȄȅƎŜƴ ƛƴ ǘƘŜ ƻŎŜŀƴǎΣ ŎǊŜŀǝƴƎ ŎƻƴŘƛǝƻƴǎ ƛƴ ǿƘƛŎƘ 
Ƴŀƴȅ ŦƻǊƳǎ ƻŦ ƳŀǊƛƴŜ ǎǇŜŎƛŜǎ ŎƻǳƭŘ ƴƻǘ ǎǳǊǾƛǾŜΦ ¢ƘŜ ŀƳƻǳƴǘǎ ƻŦ 
ŎŀǊōƻƴ ŘƛƻȄƛŘŜ ǊŜƭŜŀǎŜŘ ǘƘǊƻǳƎƘ ǘƘŜ ǾƻƭŎŀƴƛŎ ŀŎǝǾƛǘȅ ŘǳǊƛƴƎ ǘƘŀǘ 
ǝƳŜ ǿŜǊŜ ǎǘŀƎƎŜǊƛƴƎΣ ǿƛǘƘ ŎƻƴŎŜƴǘǊŀǝƻƴǎ ƻŦ /hн ƛƴ ǘƘŜ ŀǘƳƻǎπ
ǇƘŜǊŜ ǊŜŀŎƘƛƴƎ мллл ǇǇƳ όǘƻŘŀȅ ǿŜ ƘŀǾŜ Ƨǳǎǘ ǊŜŀŎƘŜŘ пмл ǇǇƳ 
ƻŦ /hнΣ ŀƴŘ ǘƘŀǘ ŎƻƴŎŜƴǘǊŀǝƻƴ ǿƻǊǊƛŜǎ Ƴŀƴȅ ǎŎƛŜƴǝǎǘǎύΦ DŜƻƭƻπ
Ǝƛǎǘǎ ǎǳƎƎŜǎǘ ǘƘŀǘ ƛƴ ŀŘŘƛǝƻƴ ǘƻ ǘƘŜ ǿŀǊƳƛƴƎ ŜũŜŎǘǎ ƻŦ ǘƘŜ /hн 
ǊŜƭŜŀǎŜǎΣ ǘƘŜ ƳŀǎǎƛǾŜ ŀƳƻǳƴǘǎ ƻŦ ƳŜǘƘŀƴŜ ƘȅŘǊŀǘŜǎ ŦǊŜŜŘ ōȅ ǘƘŜ 
ǿŀǊƳƛƴƎ ƛƴǘŜƴǎƛŬŜŘ ǘƘŜ Ǝƭƻōŀƭ ƘŜŀǝƴƎ ŀƴŘ ǘƘŜ Ƴŀǎǎ ŜȄǝƴŎǝƻƴΦ 
¢ƘŜ ƴŜǿ ŬƴŘƛƴƎǎ ǎƘŜŘ ƭƛƎƘǘ ƻƴ Ƙƻǿ ǘƘŜ ƘƛƎƘ ƎǊŜŜƴƘƻǳǎŜ Ǝŀǎ Ŏƻƴπ
ŎŜƴǘǊŀǝƻƴǎ ƛƴǘŜƴǎƛŬŜŘ ǘƘŜ ǿŜŀǘƘŜǊƛƴƎ ƻŦ ǘƘŜ tŀƴƎŜŀƴ ōŜŘǊƻŎƪΦ 
¢ƘŜ ƘŜŀǘ ƛƴŎǊŜŀǎŜŘ ǘƘŜ ǊŀǘŜ ŀǘ ǿƘƛŎƘ ǿŀǘŜǊ ǊŜŀŎǘŜŘ ǿƛǘƘ ǘƘŜ ǎƛƭƛπ
ŎŀǘŜ ƳƛƴŜǊŀƭ ƎǊŀƛƴǎ ƛƴ ǊƻŎƪǎ ŀƭǘŜǊƛƴƎ ǘƘŜƳ ǘƻ ǘƘŜ Ŏƭŀȅ ƳƛƴŜǊŀƭ 
ƛƭƭƛǘŜΦ ¢ƘŜǎŜ ǊŜŀŎǝƻƴǎ ǿŜǊŜ ŦǳǊǘƘŜǊ ƛƴǘŜƴǎƛŬŜŘ ōȅ ǘƘŜ ŀŎƛŘƛǘȅ ƻŦ 

Ǌŀƛƴ ǿŀǘŜǊΣ ǿƘƛŎƘ ƛƴŎǊŜŀǎŜŘ ǿƛǘƘ ƘƛƎƘ ƭŜǾŜƭǎ ƻŦ /hнΦ  ¢Ƙƛǎ ŀƭǘŜǊŀπ
ǝƻƴ ƻŦ ǎƛƭƛŎŀǘŜ ƳƛƴŜǊŀƭǎ ǘƻ ƛƭƭƛǘŜ ǊŜƳƻǾŜǎ /hн Ǝŀǎ ŦǊƻƳ ǘƘŜ ŀǘƳƻǎπ
ǇƘŜǊŜΦ  ¢ƘƛŎƪ LƭƭƛǘŜ ŘŜǇƻǎƛǘǎ ƛƴ ŘŜŜǇƭȅ ǿŜŀǘƘŜǊŜŘ ŎǊȅǎǘŀƭƭƛƴŜ ōŜŘπ
ǊƻŎƪ ŀŎǊƻǎǎ {ŎŀƴŘƛƴŀǾƛŀΣ ǿƘƛŎƘ ǿŀǎ ŀ ǇŀǊǘ ƻŦ ǘƘŜ ǎǳǇŜǊŎƻƴǝƴŜƴǘ 
tŀƴƎŜŀ нлл Ƴƛƭƭƛƻƴ ȅŜŀǊǎ ŀƎƻΣ ǿŀǎ ǇǊŜŎƛǎŜƭȅ ŘŀǘŜŘΦ ¢ƘŜ ŘŀǘŜǎ 
ǎƘƻǿ ǘƘŀǘ ƛƴǘŜƴǎƛǾŜ ŀƴŘ ǿƛŘŜǎǇǊŜŀŘ ŎƘŜƳƛŎŀƭ ǿŜŀǘƘŜǊƛƴƎ ƻŎπ
ŎǳǊǊŜŘ ǳƴŘŜǊ ƘƻǘƘƻǳǎŜ ŎƻƴŘƛǝƻƴǎ ŘǳǊƛƴƎ ǘƘŜ ƭŀǘŜ ¢ǊƛŀǎǎƛŎΦ ¢ƘŜ 
ƘƛƎƘ ƭŜǾŜƭǎ ƻŦ /hн ǊŜƭŜŀǎŜŘ ƛƴǘƻ ǘƘŜ ŀǘƳƻǎǇƘŜǊŜ ōȅ ǘƘŜ ǾƻƭŎŀƴƛŎ 
ŀŎǝǾƛǘȅ ǿŜǊŜ ǎƭƻǿƭȅ ǊŜƳƻǾŜŘ ōȅ ǘƘŜ ǿŜŀǘƘŜǊƛƴƎ ǎƛƭƛŎŀǘŜ ƳƛƴŜǊŀƭǎΦ  
¢ƘŜ Ŧŀǘŀƭ ƘƻǘƘƻǳǎŜ ŎƻƴŘƛǝƻƴǎ ǿŜǊŜ ǊŜǾŜǊǎŜŘ ōȅ ƴŀǘǳǊŀƭ ŎƘŜƳƛǎπ
ǘǊȅ ƻŦ ǿŜŀǘƘŜǊƛƴƎΣ ōǳǘ ƴƻǘ ōŜŦƻǊŜ Ƴƻǎǘ ǎǇŜŎƛŜǎ ƻƴ 9ŀǊǘƘ ǿŜǊŜ 
ŘǊƛǾŜƴ ǘƻ ŜȄǝƴŎǝƻƴΦ  

ƘǧǇǎΥκκǿǿǿΦǎŎƛŜƴŎŜŘŀƛƭȅΦŎƻƳκǊŜƭŜŀǎŜǎκнлмтκлрκмтлрлрлфнслтΦƘǘƳ  

!ǊǝǎǘΩǎ ƛƴǘŜǊǇǊŜǘŀǝƻƴ ƻŦ ǘƘŜ [ŀǘŜ ¢ǊƛŀǎǎƛŎ [ŀƴŘǎŎŀǇŜΦ 

https://www.sciencedaily.com/releases/2017/05/170505092607.htm
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WǳƴŜ Ƙŀǎ ǘƘǊŜŜ ƻŶŎƛŀƭ ōƛǊǘƘǎǘƻƴŜǎΣ ƳƻƻƴǎǘƻƴŜΣ ǇŜŀǊƭΣ ŀƴŘ ŀƭŜȄπ
ŀƴŘǊƛǘŜΦ  hŦ ǘƘŜǎŜΣ L ǘƘƛƴƪ ǘƘŀǘ ŀƭŜȄŀƴŘǊƛǘŜ ƛǎ ǘƘŜ Ƴƻǎǘ ƛƴǘŜǊŜǎǝƴƎΣ 
ǎƻ ǘƘŀǘ ƛǎ ǘƘŜ ōƛǊǘƘǎǘƻƴŜ ǘƘŀǘ ǿƛƭƭ ōŜ ŘƛǎŎǳǎǎŜŘ ǘƘƛǎ ƳƻƴǘƘΦ  ! 
ǊŜƭŀǝǾŜƭȅ ƳƻŘŜǊƴ ƎŜƳΣ ŀƭŜȄŀƴŘǊƛǘŜ ǿŀǎ ŘƛǎŎƻǾŜǊŜŘ ƛƴ wǳǎǎƛŀΩǎ 
¦Ǌŀƭ aƻǳƴǘŀƛƴ ŜƳŜǊŀƭŘ ƳƛƴŜǎΦ [ŜƎŜƴŘǎ ŎƭŀƛƳ ǘƘŀǘ ƛǘ ǿŀǎ ŘƛǎŎƻǾπ
ŜǊŜŘ ƛƴ муоп ƻƴ ǘƘŜ ǎŀƳŜ Řŀȅ ǘƘŀǘ ŦǳǘǳǊŜ wǳǎǎƛŀƴ /ȊŀǊ !ƭŜȄŀƴŘŜǊ 
LL ŎŀƳŜ ƻŦ ŀƎŜΣ ƘŜƴŎŜ ǘƘŜ ƴŀƳŜ ƘƻƴƻǊƛƴƎ ƘƛƳΦ .ŜŎŀǳǎŜ ǘƘƛǎ 
ǳƴƛǉǳŜ ƎŜƳǎǘƻƴŜ ŎƘŀƴƎŜǎ ŎƻƭƻǊǎ ŦǊƻƳ ƎǊŜŜƴ ǘƻ ǊŜŘ όǎŜŜ ŜȄŀƳǇƭŜ 
ŀōƻǾŜύΣ ǘƘŜ ƴŀǝƻƴŀƭ ŎƻƭƻǊǎ ƻŦ wǳǎǎƛŀΣ ŀƭŜȄŀƴŘǊƛǘŜ ōŜŎŀƳŜ LƳǇŜǊƛπ
ŀƭ wǳǎǎƛŀΩǎ ƻŶŎƛŀƭ ƎŜƳǎǘƻƴŜΦ  {ƻƳŜǝƳŜǎ ŘŜǎŎǊƛōŜŘ ŀǎ άŜƳŜǊŀƭŘ 
ōȅ ŘŀȅΣ Ǌǳōȅ ōȅ ƴƛƎƘǘΣέ ŀƭŜȄŀƴŘǊƛǘŜ ƛǎ ŀ ǊŀǊŜ ǾŀǊƛŜǘȅ ƻŦ ǘƘŜ ƳƛƴŜǊŀƭ 
ŎƘǊȅǎƻōŜǊȅƭ όŀƴ ŀƭǳƳƛƴŀǘŜ ƻŦ ōŜǊȅƭƭƛǳƳ ǿƛǘƘ ǘƘŜ ŦƻǊƳǳƭŀ 
.Ŝ!ƭнhпύΣ ŀ ǎǘǊƻƴƎƭȅ ǇƭŜƻŎƘǊƻƛŎ όǘǊƛŎƘǊƻƛŎύ ƎŜƳ ǘƘŀǘ ǿƛƭƭ ŜȄƘƛōƛǘ 
ŜƳŜǊŀƭŘ ƎǊŜŜƴΣ ǊŜŘΣ ŀƴŘ ƻǊŀƴƎŜ-ȅŜƭƭƻǿ ŎƻƭƻǊǎ ŘŜǇŜƴŘƛƴƎ ƻƴ 
ǾƛŜǿƛƴƎ ŘƛǊŜŎǝƻƴ ƛƴ ǇŀǊǝŀƭƭȅ ǇƻƭŀǊƛȊŜŘ ƭƛƎƘǘΦ  !ƊŜǊ wǳǎǎƛŀΩǎ ƳƛƴŜ 
ŘŜǇƻǎƛǘǎ ǿŜǊŜ ŜȄƘŀǳǎǘŜŘΣ ǘƘŜ ǇƻǇǳƭŀǊƛǘȅ ƻŦ ŀƭŜȄŀƴŘǊƛǘŜ ǿŀƴŜŘ 
ǳƴǝƭ ƴŜǿ ǎǳǇǇƭƛŜǎ ǿŜǊŜ ŘƛǎŎƻǾŜǊŜŘ ƛƴ .ǊŀȊƛƭ ƛƴ мфутΦ .ǊŀȊƛƭΣ {Ǌƛ 
[ŀƴƪŀ ŀƴŘ 9ŀǎǘ !ŦǊƛŎŀ ŀǊŜ ƴƻǿ ǘƘŜ Ƴŀƛƴ ǎƻǳǊŎŜǎ ŦƻǊ ŀƭŜȄŀƴŘǊƛǘŜΣ 
ǘƘƻǳƎƘ ǘƘŜǎŜ ŀǊŜ ƴƻǘ ŀǎ ǾƛǾƛŘƭȅ ŎƻƭƻǊŜŘ ŀǎ ǘƘŜ ƻǊƛƎƛƴŀƭ wǳǎǎƛŀƴ 
ǎǘƻƴŜǎΦ 
.ŜŎŀǳǎŜ ƛǘΩǎ ǎƻ ǎŎŀǊŎŜƭȅ ŀǾŀƛƭŀōƭŜΣ ŬƴŜ ǉǳŀƭƛǘȅ ŀƭŜȄŀƴŘǊƛǘŜ ƛǎ ǇǊŀŎπ
ǝŎŀƭƭȅ ǳƴŀũƻǊŘŀōƭŜ ǘƻ ǘƘŜ ƎŜƴŜǊŀƭ ǇǳōƭƛŎΦ 9ǾŜƴ ƭƻǿŜǊ ǉǳŀƭƛǘȅ 
ǎǘƻƴŜǎ ŀǊŜ ŜȄǇŜƴǎƛǾŜ ŀƴŘ ƭƛƳƛǘŜŘ ƛƴ ǎǳǇǇƭȅΦ {ƛƴŎŜ ǘƘŜ мфслǎΣ ƭŀōǎ 
ƘŀǾŜ ƎǊƻǿƴ ǎȅƴǘƘŜǝŎ ŀƭŜȄŀƴŘǊƛǘŜ όƴƻǘ ǘƻ ōŜ ŎƻƴŦǳǎŜŘ ǿƛǘƘ ǎƛƳǳπ
ƭŀǘŜŘ ŀƭŜȄŀƴŘǊƛǘŜΣ ǿƘƛŎƘ ƛǎ ŀŎǘǳŀƭƭȅ ŎƻǊǳƴŘǳƳ ƻǊ ŎƻƭƻǊŜŘ ŎǊȅǎǘŀƭǎ 
ƛƴŦǳǎŜŘ ǿƛǘƘ ŎƘǊƻƳƛǳƳ ƻǊ ǾŀƴŀŘƛǳƳ ŦƻǊ ŎƻƭƻǊύΦ /ǊŜŀǝƴƎ ǎȅƴπ
ǘƘŜǝŎ ŀƭŜȄŀƴŘǊƛǘŜ ƛǎ ŀƴ ŜȄǇŜƴǎƛǾŜ ǇǊƻŎŜǎǎΣ ǎƻ ŜǾŜƴ ƭŀō-ƎǊƻǿƴ 
ǎǘƻƴŜǎ Ŏŀƴ ōŜ ŎƻǎǘƭȅΦ  /ƻƭƻǊ ŎƘŀƴƎŜ ƛǎ ǘƘŜ Ƴƻǎǘ ƛƳǇƻǊǘŀƴǘ ŦŀŎǘƻǊ 
ǿƘŜƴ ŘŜǘŜǊƳƛƴƛƴƎ ŀƭŜȄŀƴŘǊƛǘŜΩǎ ǉǳŀƭƛǘȅ ŀƴŘ ǾŀƭǳŜΦ ¢ƘŜ ōǊƛƎƘǘŜǊ 
ǘƘŜ ŎƻƭƻǊǎ ŀƴŘ ǘƘŜ ƳƻǊŜ ŘǊŀƳŀǝŎ ǘƘŜ ŎƘŀƴƎŜ ŦǊƻƳ ōƭǳƛǎƘ ƎǊŜŜƴ 
ƛƴ ŘŀȅƭƛƎƘǘ ǘƻ ǇǳǊǇƭƛǎƘ ǊŜŘ ǳƴŘŜǊ ƛƴŎŀƴŘŜǎŎŜƴǘ ƭƛƎƘǘΣ ǘƘŜ ƳƻǊŜ 
ǾŀƭǳŀōƭŜ ǘƘŜ ƎŜƳΦ  [ƛƪŜ Ƴƻǎǘ ƎŜƳǎΣ ŀƭŜȄŀƴŘǊƛǘŜ ƛǎ ǿŜƛƎƘŜŘ ƛƴ 
ŎŀǊŀǘǎΦ IƛƎƘŜǊ ŎƭŀǊƛǘȅ Ƴŀȅ ǿŜŀƪŜƴ ǘƘŜ ǎǘƻƴŜΩǎ ŎƻƭƻǊ ŎƘŀƴƎŜΣ ǎƻ 
ŎƻƭƻǊ ƛǎ ƳǳŎƘ ƳƻǊŜ ƛƳǇƻǊǘŀƴǘ ǘƘŀƴ ŎƭŀǊƛǘȅ ƛƴ ǘƘƛǎ ŎŀǎŜΦ !ƭŜȄŀƴπ
ŘǊƛǘŜ ƛǎ ƳƻǊŜ ŜȄǇŜƴǎƛǾŜ ǘƘŀƴ Ƴƻǎǘ ƎŜƳǎǘƻƴŜǎΣ ƛƴŎƭǳŘƛƴƎ ǎŀǇπ
ǇƘƛǊŜǎΣ ǊǳōƛŜǎΣ ŜƳŜǊŀƭŘǎ ŀƴŘ ŘƛŀƳƻƴŘǎΦ ¢ƻǇ-ǉǳŀƭƛǘȅ wǳǎǎƛŀƴ ŀƭŜȄπ
ŀƴŘǊƛǘŜ Ƙŀǎ ǎƻƭŘ ŦƻǊ ŀǎ ƳǳŎƘ ŀǎ ϷмлΣллл ǇŜǊ ŎŀǊŀǘΦ aƻǎǘ ƻŦ ǘƘŜ 
ƻǊƛƎƛƴŀƭ wǳǎǎƛŀƴ ǎǘƻƴŜǎ ōŜƭƻƴƎ ǘƻ ƳǳǎŜǳƳǎ ƻǊ ǇǊƛǾŀǘŜ ŎƻƭƭŜŎǘƻǊǎΦ 
¢ƘŜ ŦŜǿ ƎŜƳǎǘƻƴŜǎ ǘƘŀǘ ŀǊŜ ǇǊƻŘǳŎŜŘ ǘƻŘŀȅ ƻƴƭȅ Ŭǘ ǘƘŜ ōǳŘƎŜǘǎ 
ƻŦ ǘƘŜ Ƴƻǎǘ ŘƛǎŎŜǊƴƛƴƎ ƎŜƳ ŜȄǇŜǊǘǎΦ  !ƭŜȄŀƴŘǊƛǘŜ ƛǎ ŀ ǎƻƭƛŘ ƛƴǾŜǎǘπ
ƳŜƴǘ ōŜŎŀǳǎŜ ƻŦ ƛǘǎ ǊŀǊƛǘȅΣ ŘǳǊŀōƛƭƛǘȅ ŀƴŘ ƘƛǎǘƻǊƛŎŀƭ ǎƛƎƴƛŬŎŀƴŎŜΦ 
https://www.americangemsociety.org/en/alexandrite-overview 

aƻǊŜ ǘƘŀƴ фл҈ ƻŦ 9ŀǊǘƘϥǎ ŎƻƴǝƴŜƴǘŀƭ ŎǊǳǎǘ ƛǎ ƳŀŘŜ ǳǇ ƻŦ 
ǎƛƭƛŎŀ-ǊƛŎƘ ƳƛƴŜǊŀƭǎΣ ǎǳŎƘ ŀǎ ŦŜƭŘǎǇŀǊ ŀƴŘ ǉǳŀǊǘȊΦ .ǳǘ ǿƘŜǊŜ 
ŘƛŘ ǘƘƛǎ ǎƛƭƛŎŀ-ŜƴǊƛŎƘŜŘ ƳŀǘŜǊƛŀƭ ŎƻƳŜ ŦǊƻƳΚ !ƴŘ ŎƻǳƭŘ ƛǘ ǇǊƻπ
ǾƛŘŜ ŀ ŎƭǳŜ ƛƴ ǘƘŜ ǎŜŀǊŎƘ ŦƻǊ ƭƛŦŜ ƻƴ ƻǘƘŜǊ ǇƭŀƴŜǘǎΚ  /ƻƴǾŜƴπ
ǝƻƴŀƭ ǘƘŜƻǊȅ ƘƻƭŘǎ ǘƘŀǘ ŀƭƭ ƻŦ ǘƘŜ ŜŀǊƭȅ 9ŀǊǘƘϥǎ ŎǊǳǎǘŀƭ ƛƴƎǊŜŘƛπ
Ŝƴǘǎ ǿŜǊŜ ŦƻǊƳŜŘ ōȅ ǾƻƭŎŀƴƛŎ ŀŎǝǾƛǘȅΦ bƻǿΣ ƘƻǿŜǾŜǊΣ 9ŀǊǘƘ 
ǎŎƛŜƴǝǎǘǎ ƘŀǾŜ ǇǳōƭƛǎƘŜŘ ŀ ǘƘŜƻǊȅ ǿƛǘƘ ŀ ƴƻǾŜƭ ǘǿƛǎǘΥ ǎƻƳŜ ƻŦ 
ǘƘŜ ŎƘŜƳƛŎŀƭ ŎƻƳǇƻƴŜƴǘǎ ƻŦ ǘƘƛǎ ƳŀǘŜǊƛŀƭ ǎŜǧƭŜŘ ƻƴǘƻ 
9ŀǊǘƘϥǎ ŜŀǊƭȅ ǎǳǊŦŀŎŜ ŦǊƻƳ ǘƘŜ ǎǘŜŀƳȅ ŀǘƳƻǎǇƘŜǊŜ ǘƘŀǘ ǇǊŜπ
ǾŀƛƭŜŘ ŀǘ ǘƘŜ ǝƳŜΦ  !ǊƻǳƴŘ пΦр ōƛƭƭƛƻƴ ȅŜŀǊǎ ŀƎƻ ŀ aŀǊǎ-ǎƛȊŜŘ 
ǇƭŀƴŜǘƻƛŘ ǇƭƻǿŜŘ ƛƴǘƻ ǘƘŜ ǇǊƻǘƻ-9ŀǊǘƘΣ ƳŜƭǝƴƎ ǘƘŜ 9ŀǊǘƘ ŀƴŘ 
ǘǳǊƴƛƴƎ ƛǘ ƛƴǘƻ ŀƴ ƻŎŜŀƴ ƻŦ ƳŀƎƳŀΦ CƻƭƭƻǿƛƴƎ ǘƘŜ ƛƳǇŀŎǘΣ 
ǿƘƛŎƘ ŀƭǎƻ ŎǊŜŀǘŜŘ ŜƴƻǳƎƘ ŘŜōǊƛǎ ǘƻ ŦƻǊƳ ǘƘŜ Ƴƻƻƴ -- ǘƘŜ 
9ŀǊǘƘϥǎ ǎǳǊŦŀŎŜ ƎǊŀŘǳŀƭƭȅ ŎƻƻƭŜŘ ǳƴǝƭ ƛǘ ǿŀǎ ƳƻǊŜ ƻǊ ƭŜǎǎ ǎƻƭπ
ƛŘΦ ¢ƘŜ ŀǘƳƻǎǇƘŜǊŜ ŦƻƭƭƻǿƛƴƎ ǘƘŀǘ ŎƻƭƭƛǎƛƻƴΣ ŎƻƴǎƛǎǘŜŘ ƻŦ ƘƛƎƘ
-ǘŜƳǇŜǊŀǘǳǊŜ ǎǘŜŀƳ ǘƘŀǘ ŘƛǎǎƻƭǾŜŘ ǊƻŎƪǎ ƻƴ ǘƘŜ 9ŀǊǘƘϥǎ ƛƳπ
ƳŜŘƛŀǘŜ ǎǳǊŦŀŎŜ -- ƳǳŎƘ ƭƛƪŜ Ƙƻǿ ǎǳƎŀǊ ƛǎ ŘƛǎǎƻƭǾŜŘ ƛƴ ŎƻũŜŜΦ 
¢ƘŜǎŜ ŘƛǎǎƻƭǾŜŘ ƳƛƴŜǊŀƭǎ ǊƻǎŜ ǘƻ ǘƘŜ ǳǇǇŜǊ ŀǘƳƻǎǇƘŜǊŜ ŀƴŘ 
ŎƻƻƭŜŘ ƻũΣ ŀƴŘ ǘƘŜƴ ǘƘŜǎŜ ǎƛƭƛŎŀǘŜ ƳŀǘŜǊƛŀƭǎ ǎǘŀǊǘŜŘ ǘƻ ǎŜǇŀπ
ǊŀǘŜ ƻǳǘ ŀƴŘ Ŧŀƭƭ ōŀŎƪ ǘƻ 9ŀǊǘƘ ƛƴ ǿƘŀǘ ǿŜ Ŏŀƭƭ ŀ άǎƛƭƛŎŀǘŜ 
ǊŀƛƴΦέ  ¢Ƙƛǎ ǘƘŜƻǊȅ ǿŀǎ ǘŜǎǘŜŘ ƛƴ ŀ ǎŜǊƛŜǎ ƻŦ ƭŀōƻǊŀǘƻǊȅ ŜȄǇŜǊƛπ
ƳŜƴǘǎ ŘŜǎƛƎƴŜŘ ǘƻ ƳƛƳƛŎ ǘƘŜ ǎǘŜŀƳȅ ŎƻƴŘƛǝƻƴǎ ƻƴ ŜŀǊƭȅ 
9ŀǊǘƘΦ ! ƳƛȄǘǳǊŜ ƻŦ ōǳƭƪ ǎƛƭƛŎŀǘŜ ŜŀǊǘƘ ƳŀǘŜǊƛŀƭǎ ŀƴŘ ǿŀǘŜǊ 
ǿŀǎ ƳŜƭǘŜŘ ƛƴ ŀƛǊ ŀǘ мΣррл ŘŜƎǊŜŜǎ /ŜƭǎƛǳǎΣ ǘƘŜƴ ƎǊƻǳƴŘ ǘƻ ŀ 
ǇƻǿŘŜǊΦ {Ƴŀƭƭ ŀƳƻǳƴǘǎ ƻŦ ǘƘŜ ǇƻǿŘŜǊΣ ŀƭƻƴƎ ǿƛǘƘ ǿŀǘŜǊΣ 
ǿŜǊŜ ǘƘŜƴ ŜƴŎƭƻǎŜŘ ƛƴ ƎƻƭŘ ǇŀƭƭŀŘƛǳƳ ŎŀǇǎǳƭŜǎΣ ǇƭŀŎŜŘ ƛƴ ŀ 
ǇǊŜǎǎǳǊŜ ǾŜǎǎŜƭ ŀƴŘ ƘŜŀǘŜŘ ǘƻ ŀōƻǳǘ тнт ŘŜƎǊŜŜǎ /Ŝƭǎƛǳǎ ŀƴŘ 
млл ǝƳŜǎ 9ŀǊǘƘϥǎ ǎǳǊŦŀŎŜ ǇǊŜǎǎǳǊŜ ǘƻ ǎƛƳǳƭŀǘŜ ŎƻƴŘƛǝƻƴǎ ƛƴ 
ǘƘŜ 9ŀǊǘƘϥǎ ŀǘƳƻǎǇƘŜǊŜ ŀōƻǳǘ м Ƴƛƭƭƛƻƴ ȅŜŀǊǎ ŀƊŜǊ ǘƘŜ Ƴƻƻƴ-
ŦƻǊƳƛƴƎ ƛƳǇŀŎǘΦ !ƊŜǊ ŜŀŎƘ ŜȄǇŜǊƛƳŜƴǘΣ ǎŀƳǇƭŜǎ ǿŜǊŜ ǊŀǇƛŘƭȅ 
ǉǳŜƴŎƘŜŘ ŀƴŘ ǘƘŜ ƳŀǘŜǊƛŀƭ ǘƘŀǘ ƘŀŘ ōŜŜƴ ŘƛǎǎƻƭǾŜŘ ƛƴ ǘƘŜ 
ƘƛƎƘ ǘŜƳǇŜǊŀǘǳǊŜ ǎǘŜŀƳ ŀƴŀƭȅȊŜŘΦ   ¢ƘŜ ŘƛǎǎƻƭǾŜŘ ǎƛƭƛŎŀǘŜ 
ƳŀǘŜǊƛŀƭ ǇǊƻŘǳŎŜŘ ōȅ ǘƘŜ ŜȄǇŜǊƛƳŜƴǘǎ ǿŜǊŜ ϦǎǳǊǇǊƛǎƛƴƎƭȅ 
ǎƛƳƛƭŀǊέ ǘƻ ǘƘŜ ŜŀǊƭȅ 9ŀǊǘƘϥǎ ŎǊǳǎǘΦ  wŜǎŜŀǊŎƘŜǊǎ ŎƻƛƴŜŘ ǘƘŜ 
ǘŜǊƳ ϦŀŜǊƛŀƭ ƳŜǘŀǎƻƳŀǝǎƳϦ ǘƻ ŘŜǎŎǊƛōŜ ǘƘŜ ǇǊƻŎŜǎǎ ōȅ 
ǿƘƛŎƘ ǎƛƭƛŎŀ ƳƛƴŜǊŀƭǎ ŎƻƴŘŜƴǎŜŘ ŀƴŘ ŦŜƭƭ ōŀŎƪ ǘƻ ŜŀǊǘƘ ƻǾŜǊ 
ŀōƻǳǘ ŀ Ƴƛƭƭƛƻƴ ȅŜŀǊǎΣ ǇǊƻŘǳŎƛƴƎ ǎƻƳŜ ƻŦ ǘƘŜ ŜŀǊƭƛŜǎǘ ǊƻŎƪ 
ǎǇŜŎƛƳŜƴǎ ƪƴƻǿƴ ǘƻŘŀȅΦ  ¢Ƙƛǎ ǇǊƻŎŜǎǎ ǎŜǘ ǘƘŜ ǎǘŀƎŜǎ ŦƻǊ ǘƘŜ 
ŀǇǇŜŀǊŀƴŎŜ ƻŦ ƭƛŦŜ ƻƴ 9ŀǊǘƘΦ 
ƘǧǇǎΥκκǿǿǿΦǎŎƛŜƴŎŜŘŀƛƭȅΦŎƻƳκǊŜƭŜŀǎŜǎκнлмтκлрκмтлрлрмнмлмоΦƘǘƳ 

ƛƴŎŀƴŘŜǎŎŜƴǘ ƭƛƎƘǘ ƴŀǘǳǊŀƭ ƭƛƎƘǘ 

https://www.americangemsociety.org/en/alexandrite-overview
https://www.sciencedaily.com/releases/2017/05/170505121013.htm
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²Ƙŀǘ ƛƴ ǘƘŜ ²ƻǊƭŘ ƛǎ ǘƘƛǎ ǳƴǳǎǳŀƭ ƳƛƴŜǊŀƭΚΚ 

  

[ŀǎǘ ƳƻƴǘƘΩǎ ²Ƙŀǘ ƛƴ ǘƘŜ ²ƻǊƭŘ ǿŀǎ ŀ aŀȅ нллп ŀŜǊƛŀƭ 
ǇƘƻǘƻƎǊŀǇƘ ƻŦ ²ƛƴƴŜōŀƎƻ /ƻǳƴǘȅ ōȅ Dǳȅ ½ŜƴƴŜǊ ό5bwύ 
ǎƘƻǿƛƴƎ ǿŀǘŜǊ-ŬƭƭŜŘ ŘŜǇǊŜǎǎƛƻƴǎ όǎƻƳŜǝƳŜǎ ŎŀƭƭŜŘ άǇƻǘ 
ƘƻƭŜǎΦέ  aƻǎǘ ƻŦ ǘƘŜǎŜ ŀǊŜ ƛƴǘǊƛŎŀǘŜƭȅ ŎƻƴƴŜŎǘŜŘ ōȅ ǎŀƴŘ 
ŎƘŀƴƴŜƭǎ ǘƘŀǘ ǿŜǊŜ ŘŜǇƻǎƛǘŜŘ ōȅ ǿŀǘŜǊ ƅƻǿƛƴƎ άƻƴ ŀƴŘ ƛƴέ 
ƎƭŀŎƛŀƭ ƛŎŜ ǎƘŜŜǘǎ ǘƘŀǘ ŎƻǾŜǊŜŘ ǘƘŜ ǊŜƎƛƻƴ ƛƴ ǘƘŜ tƭŜƛǎǘƻŎŜƴŜΦ  
¢ƘŜǎŜ ǊƛǾŜǊǎ ŘŜǇƻǎƛǘŜŘ ǎŜŘƛƳŜƴǘ ƻƴ ǘƘŜƛǊ ōŜŘǎΣ ƳǳŎƘ ƭƛƪŜ 
ƳƻŘŜǊƴ ǊƛǾŜǊǎΦ  !ǎ ǘƘŜ ƎƭŀŎƛŜǊ ƳŜƭǘŜŘΣ ǘƘŜǎŜ ǎŀƴŘ ŎƘŀƴƴŜƭǎ 
ōŜŎŀƳŜ ƛƴŎƻǊǇƻǊŀǘŜŘ ƛƴ ǘƘŜ ƎƭŀŎƛŀƭ ǝƭƭ ƭŜƊ ōŜƘƛƴŘΦ  ²ƘŜǊŜ ǘƘŜ 
ǎŀƴŘ ŎƘŀƴƴŜƭǎ ǊŜŀŎƘ ǘƘŜ ǎǳǊŦŀŎŜ ǘƘŜȅ ŀǊŜ ǿƛƴƴƻǿŜŘ ōȅ ǘƘŜ 
ǿƛƴŘ ŦƻǊƳƛƴƎ ŘŜǇǊŜǎǎƛƻƴǎ ǿƘƛŎƘ ŀǊŜ ŎƻƴƴŜŎǘŜŘ ōȅ ǘƘŜ 
ǎǳōǎǳǊŦŀŎŜ ǎŀƴŘΣ ŦƻǊƳƛƴƎ ŀƴ ŜȄŎŜƭƭŜƴǘ ŎƻƴŘǳƛǘ ŦƻǊ ǘƘŜ 
ǘǊŀƴǎƳƛǎǎƛƻƴ ƻŦ ǎǳǊŦŀŎŜ ŎƻƴǘŀƳƛƴŀǝƻƴΦ  ¢ƘŜȅ ŀǊŜ ǊŜŦŜǊǊŜŘ ǘƻ 
ŀǎ [ƛƴƪŜŘ 5ŜǇǊŜǎǎƛƻƴ {ȅǎǘŜƳǎΦ 

 

 
{ŜǇǘΦ мс-мтτ/±wa{ wƻŎƪ !ǳŎǝƻƴ  
             !Ƴŀƴŀ w± tŀǊƪ ŀƴŘ 9ǾŜƴǘ /ŜƴǘŜǊ 
             !ƳŀƴŀΣ Lƻǿŀ 
 
hŎǘΦ нм-нн - 5Ŝǎ aƻƛƴŜǎ [ŀǇƛŘŀǊȅ 
                         {ƻŎƛŜǘȅ {Ƙƻǿ 
          оллл 9 DǊŀƴŘ !ǾŜ 
          5Ŝǎ aƻƛƴŜǎΣ Lƻǿŀ  

 

  WǳƴŜ нл - /±wa{ aƻƴǘƘƭȅ aŜŜǝƴƎ 
            tƛŎƴƛŎ ŀǘ 9ƭƭƛǎ tŀǊƪ hǾŜǊƭƻƻƪ 
               άǊƻŎƪ ŎǳǩƴƎ ŀƴŘ ǇƻƭƛǎƘƛƴƎέ 
 

Wǳƭȅ му - /±wa{ aƻƴǘƘƭȅ aŜŜǝƴƎ 
            tƛŎƴƛŎ ŀǘ {ǉǳŀǿ /ǊŜŜƪ aŜŀŘƻǿƭŀǊƪ tŀǾƛƭƛƻƴ 
               άƎŜƻŘŜ ŎǊŀŎƪƛƴƎέ 
 

!ǳƎ мр - /±wa{ aƻƴǘƘƭȅ aŜŜǝƴƎ 
            tƛŎƴƛŎ ŀǘ aƻǊƎŀƴ /ǊŜŜƪ 
               άōƛƴƎƻέ 
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!ÓË Á 'ÅÏÌÏÇÉÓÔ ÉÓ Á ÍÏÎÔÈÌÙ ÃÏÌÕÍÎ ÔÈÁÔ ÇÉÖÅÓ #62-3 ÍÅÍÂÅÒÓ ÁÎ ÏÐÐÏÒÔÕÎÉÔÙ ÔÏ ÌÅÁÒÎ ÍÏÒÅ ÁÂÏÕÔ Á ÇÅÏÌÏÇÉÃ 
ÔÏÐÉÃȢ  )Æ ÙÏÕ ÈÁÖÅ Á ÑÕÅÓÔÉÏÎ ÔÈÁÔ ÙÏÕ ×ÏÕÌÄ ÌÉËÅ ÁÄÄÒÅÓÓÅÄȟ ÐÌÅÁÓÅ ÓÅÎÄ ÉÔ ÔÏ ÒÏÃËÄÏÃȢÁÎÄÅÒÓÏÎΆÇÍÁÉÌȢÃÏÍȟ ÁÎÄ 
ÅÖÅÒÙ ÍÏÎÔÈ ) ×ÉÌÌ ÁÎÓ×ÅÒ ÏÎÅ ÉÎ ÔÈÉÓ ÃÏÌÕÍÎȢ  0ÌÅÁÓÅ ÌÅÔ ÍÅ ËÎÏ× ÉÆ ÙÏÕ ×ÏÕÌÄ ÌÉËÅ ÍÅ ÔÏ ÉÄÅÎÔÉÆÙ ÙÏÕ ×ÉÔÈ ÔÈÅ 
ÑÕÅÓÔÉÏÎȢ  ) ×ÉÌÌ ÁÌÓÏ ÔÒÙ ÔÏ ÒÅÓÐÏÎÄ ÔÏ ÁÌÌ ÅÍÁÉÌ ÒÅÑÕÅÓÔÓ ×ÉÔÈ ÁÎÓ×ÅÒÓ ÔÏ ÙÏÕÒ ÑÕÅÓÔÉÏÎÓȟ ÒÅÇÁÒÄÌÅÓÓ ÏÆ ÉÆ ÉÔ ÉÓ ÃÈÏÓÅÎȢ 

2ÏÃË $ÏÃ ÒÅÐÌÉÅÄȡ  ȰThe Sioux Quartzite, exposed at the bedrock surface in northwest-most Iowa and adjacent areas of 

Minnesota and South Dakota, is a nearly pure quartz sandstone that was deposited in rivers and along the shore of an 

ocean about 1.65 billion years ago.  The sand grains were then cemented by quartz that was leached from ash erupted 

from nearby volcanoes, one of which is known in northwest Iowa.  The quartz-cemented quartz sandstone is one of 

the most weathering-resistant rocks known, so over hundreds of millions of years, as the landscape of North America 

was deeply eroded, the resistant quartzite was little affected.  The area of the Sioux Quartzite became a regional high 

(the Sioux Ridge) as the rocks around it eroded down.  As the Paleozoic and Mesozoic seas advanced onto the conti-

nent on numerous occasions in the last 500 million years, the Sioux ridge was among the last areas to be inundated.  

The  regional erosion that dominated the last 50 million years removed the thin Mesozoic rock cover exposing the 

quartzite at numerous locations, then the mile-thick glacial ice sheets that moved into the region in the last 2.5 million 

years scoured and smoothed the quartzite surface.  Humans moved into the region as the climatic conditions improved 

with the departure of the glaciers. Between about 7,000 -9,000 years ago Native American ancestors began a series of 

carvings in the naturally-polished quartzite.  The area of southwest Minnesota once owned by an immigrant family 

named Jeffers contains over 2,000 of these petroglyphs including images of snakes and birds, turtles and stick figures, 

bison, weapons and abstract designs, all with significant meaning to the American Indian tribes who visited the area.  

Merle is correct that these petroglyphs were carved into Sioux Quartzite that is harder than the stone-tipped darts and 

sharpened antler tools that the carvers would have been expected to use.  Scientists who studied the carvings believe 

that they were carved with quartzite tools.  But 

the tools probably werenôt made of local quartz-

ite, but were likely obtained by trade.  The simi-

larities in the style of the Jeffers Petroglyphs to 

carvings found in the Black Hills of South Dako-

ta, and in Washington State and Southwest Can-

ada suggest possible sources for the tools.  The 

carving could have also been facilitated by sur-

face weathering of the quartzite.  Although the 

rock is hard, small cracks and irregularities in 

the surface would have provided pathways for 

freeze thaw cycles and plants to further crack the 

quartzite, which may have made it easier to 

carve.  In-fact, rock toughness tables (toughness 

being defined as the ability of a material to ab-

sorb energy and plastically deform without frac-

turing) indicate that a number of rock types are 

tougher than quartzite.  So perhaps the tech-

niques employed by the early carvers were im-

portant in their ability to carve the Sioux Quartzite.ò  
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Lƴ мфоуΣ мн-ȅŜŀǊ-ƻƭŘ wƻȅ {ǇŜƴŎŜǊ ǳƴŎƻǾŜǊŜŘ ǘƘŜ Řǳƭƭ ƭƻƻƪƛƴƎ ƘŀƭŦ-
ǇƻǳƴŘ ōƭŀŎƪ ǎǘƻƴŜ ƻƴ ŀ ƘƛƭƭǎƛŘŜ ƴŜŀǊ Ƙƛǎ ƘƻƳŜ ƛƴ ŎŜƴǘǊŀƭ vǳŜŜƴǎπ
ƭŀƴŘΣ !ǳǎǘǊŀƭƛŀΣ ŀƴŘ ōǊƻǳƎƘǘ ƛǘ ƘƻƳŜ ǘƻ Ƙƛǎ ŘŀŘΦ  5ŀŘ ŘƛǎǇƭŀȅŜŘ ƛǘ 
ŀǎ ŀ ŘƻƻǊǎǘƻǇ ŀǘ ǘƘŜƛǊ ƘƻƳŜ ǿƘŜǊŜ ƛǘ ǊŜƳŀƛƴŜŘ ŦƻǊ ŀ ŘŜŎŀŘŜΣ ǳƴǝƭ 
ƧŜǿŜƭŜǊ IŀǊǊȅ YŀȊŀƴƧƛŀƴ ŘƛǎŎƻǾŜǊŜŘ ƛǘ ŦƻǊ ǿƘŀǘ ƛǘ ǊŜŀƭƭȅ ǿŀǎΦ   IŀǊπ
Ǌȅ ƘŀŘ ƭŜŀǊƴŜŘ ǘƻ ǇƻƭƛǎƘ 
ǎǘƻƴŜǎ ǿƘƛƭŜ ŀǇǇǊŜƴǝŎŜŘ 
ǿƛǘƘ Ƙƛǎ ǳƴŎƭŜΣ ǿƘƻ ǿŀǎ ŀ 
ǎǘƻƴŜŎǳǧŜǊ ƛƴ tŀǊƛǎΣ ǿƘŜƴ ƘŜ 
ǿŀǎ ǎŜǇŀǊŀǘŜŘ ŦǊƻƳ Ƙƛǎ ŦŀƳƛπ
ƭȅ ǿƘƻ ǿŜǊŜ ƅŜŜƛƴƎ ¢ǳǊƪŜȅ ǘƻ 
ŜǎŎŀǇŜ ǘƘŜ !ǊƳŜƴƛŀƴ ƎŜƴƻπ
ŎƛŘŜΦ {ƻƳŜƘƻǿ IŀǊǊȅ ŘƛǎŎƻǾπ
ŜǊŜŘ ǘƘŜ ōƭŀŎƪ ǎǘƻƴŜ ŀǘ ǘƘŜ 
{ǇŜƴŎŜǊǎϥ ƘƻƳŜΣ ŀƴŘ ǿƘŜƴ 
ƘŜ ƭƻƻƪŜŘ ŀǘ ƛǘ ƳƻǊŜ ŎƭƻǎŜƭȅΣ 
ƘŜ ǎǇƛŜŘ ŀ ŎƻǇǇŜǊ-ŎƻƭƻǊŜŘ 
ƎƭƛƳƳŜǊ ǘƘŀǘ ƘŜ ǊŜŎƻƎƴƛȊŜŘ ŀǎ ŀ ǎƛƎƴ ƻŦ ǎƻƳŜǘƘƛƴƎ ǎǇŜŎƛŀƭ ōǳǊƛŜŘ 
ŘŜŜǇ ǿƛǘƘƛƴΦ  {ƻ IŀǊǊȅ ōƻǳƎƘǘ ǘƘŜ Ǝƛŀƴǘ ǎǘƻƴŜ ŦǊƻƳ wƻȅΩǎ ŘŀŘ ŦƻǊ 
ϷмуΣллл ŀƴŘ ǘǊŀƴǎǇƻǊǘŜŘ ƛǘ ǘƻ Ƙƛǎ [ƻǎ !ƴƎŜƭŜǎ ǎƘƻǇΦ ¢ƘŜǊŜΣ ŀƊŜǊ 
ǇƻƭƛǎƘƛƴƎ ƛǘΣ ƘŜ ŘƛǎŎƻǾŜǊŜŘ ƛǘ ǿŀǎ ŀ ǎǘǳƴƴƛƴƎΣ ǎƛȄ-ǇǊƻƴƎŜŘ ǎǘŀǊΣ 
ŜǾŜƴǘǳŀƭƭȅ ŎŀƭƭŜŘ ǘƘŜ .ƭŀŎƪ {ǘŀǊ ƻŦ vǳŜŜƴǎƭŀƴŘΦ IŀǊǊȅ ǎƘŀǇŜŘ ƛǘ 
ƛƴǘƻ ŀ ŎŀōƻŎƘƻƴ ǘƘŀǘ ǿŜƛƎƘŜŘ тоо ƪŀǊŀǘǎΦ !ǘ ǘƘŜ ǝƳŜΣ ƛǘ ǿŀǎ Ǿŀƭπ
ǳŜŘ ŀǘ ϷоллΣлллΦ  ¢Ƙŀǘ ŎƻǇǇŜǊ-ŎƻƭƻǊŜŘ ƎƭƛƳƳŜǊ IŀǊǊȅ ŬǊǎǘ ǎǇƛŜŘ 
ƛǎ ŀŎǘǳŀƭƭȅ ŀƴ ƛƳǇǳǊƛǘȅ ǘƘŀǘ Ŏŀƴ ƎǊƻǿ ŀƭƻƴƎ ŀ ǎŀǇǇƘƛǊŜϥǎ ŎǊȅǎǘŀƭ 
ŀȄƛǎ ǘƻ ŎǊŜŀǘŜ ŀƴ ƻǇǝŎŀƭ ǎǘŀǊ-ǎƘŀǇŜŘ ŜũŜŎǘ ƪƴƻǿƴ ŀǎ ŀƴ ŀǎǘŜǊƛǎƳΦ 

{ƻƻƴ ŀƊŜǊΣ ǘƘŜ  YŀȊŀƴƧƛŀƴ ŦŀƳƛƭȅ ōǳǎƛƴŜǎǎ ōƻƻƳŜŘΣ ŀƴŘ ǘƘŜȅ ōŜπ
ŎŀƳŜ ƻƴŜ ƻŦ ǘƘŜ ƭŜŀŘƛƴƎ ƎŜƳ ŘŜŀƭŜǊǎ ƛƴ ǘƘŜ ǿƻǊƭŘΦ ¢ƘŜ ŦŀƳƛƭȅ 
ŀǧǊƛōǳǘŜŘ ǘƘŜ ǎǳŎŎŜǎǎ ŀŎƘƛŜǾŜŘ ƛƴ ǘƘŜƛǊ ōǳǎƛƴŜǎǎ ǘƻ ǘƘŜ ƭǳŎƪ 
ōǊƻǳƎƘǘ ƛƴ ōȅ ǘƘŜ ōƭŀŎƪ ǎǘŀǊ ǎŀǇǇƘƛǊŜΦ Lƴ мфсфΣ ǘƘŜ YŀȊŀƴƧƛŀƴǎ 
ŘƛǎǇƭŀȅŜŘ ǘƘŜ ǎŀǇǇƘƛǊŜ ŀǘ ǘƘŜ bŀǘǳǊŀƭ IƛǎǘƻǊȅ aǳǎŜǳƳ ƻŦ ǘƘŜ 
{ƳƛǘƘǎƻƴƛŀƴ LƴǎǝǘǳǝƻƴΣ ƛƴ ²ŀǎƘƛƴƎǘƻƴ 5/Σ ŀƭƻƴƎǎƛŘŜ ǘƘŜ ŦŀƳƻǳǎ 
IƻǇŜ 5ƛŀƳƻƴŘΣ ǳƴǝƭ мфусΦ Lǘ ǿŀǎ ǎǳōǎŜǉǳŜƴǘƭȅ ǿƻǊƴ ōȅ ǎƛƴƎŜǊ 
/ƘŜǊ ŘǳǊƛƴƎ ŀ ¢± ŀǇǇŜŀǊŀƴŎŜΣ ŀƴŘ ǘƘŜƴ ŦŜŀǘǳǊŜŘ ŀǘ ǘƘŜ wƻȅŀƭ 
hƴǘŀǊƛƻ aǳǎŜǳƳ ƛƴ ¢ƻǊƻƴǘƻΦ  ¢ƘŜ ǎǘƻƴŜ ǿŀǎ Ŭƴŀƭƭȅ ǎƻƭŘ ƛƴ нллн 
ǘƻ ŦǳƴŘ ŀ ǎŎƘƻƭŀǊǎƘƛǇ ŀǘ ǘƘŜ DŜƳƻƭƻƎƛŎŀƭ LƴǎǝǘǳǘŜ ƻŦ !ƳŜǊƛŎŀΦ  Lǘ 
ǿŀǎ ǇǳǊŎƘŀǎŜŘ ōȅ WŜǿŜƭŜǊ όŀƴŘ ŦƻǊƳŜǊ ƳŀƭŜ ƳƻŘŜƭύ WŀŎƪ !ǊƳπ
ǎǘǊƻƴƎ ŀƴŘ Ƙƛǎ ǇŀǊǘƴŜǊκƎƛǊƭŦǊƛŜƴŘ DŀōǊƛŜƭƭŜ DǊƻōŜ-DǳƛǘƻƴΦ !ƊŜǊ ŀ 
ǘǳƳǳƭǘǳƻǳǎ ǊŜƭŀǝƻƴǎƘƛǇΣ !ǊƳǎǘǊƻƴƎ ǘǊƛŜŘ ǎŜƭƭƛƴƎ ƛǘ ǘƻ ƻǘƘŜǊ ōǳȅπ
ŜǊǎ ǿƛǘƘƻǳǘ DǊƻōŜ-Dǳƛǘƻƴϥǎ ƪƴƻǿƭŜŘƎŜΣ ŀƴŘ ŦǊƻƳ ǘƘŜǊŜΣ ŜǾŜǊȅπ
ǘƘƛƴƎ ǿŜƴǘ Řƻǿƴ ƘƛƭƭΦ ¢ƘŜ Ǝƛŀƴǘ ōŜŀǳǝŦǳƭ ǎǘƻƴŜΣ ǘƘŜƴ ǾŀƭǳŜŘ ŀǘ 
ϷмллΣлллΣлллΣ ŜƴŘŜŘ ǳǇ ƛƴ [Φ!Φ /ƻǳƴǘȅ {ǳǇŜǊƛƻǊ /ƻǳǊǘ ŀƳƛŘǎǘ 
ŀƭƭŜƎŀǝƻƴǎ ƻŦ ŘŜŎŜǇǝƻƴ ōŜǘǿŜŜƴ ǘǿƻ ƭƻǾŜǊǎΦ Lǘ ŀǿŀǊŘŜŘ ŎǳǎǘƻŘȅ 
ǘƻ DǊƻōŜ-Dǳƛǘƻƴ ǿƘƻ ŎǳǊǊŜƴǘƭȅ Ƙŀǎ ƛǘ ƛƴ ƘŜǊ ǇǊƛǾŀǘŜ ǇƻǎǎŜǎǎƛƻƴΦ Lƴ 
нллу ǘƘŜ .ƭŀŎƪ {ǘŀǊ ƻŦ vǳŜŜƴǎƭŀƴŘ ǿŀǎ ŜȄƘƛōƛǘŜŘ ŀǘ IŀǊǊȅ ²ƛƴπ
ǎǘƻƴΩǎ WŜǿŜƭǊȅ ǎŀƭƻƴ ƛƴ .ŜǾŜǊƭȅ IƛƭƭǎΣ ōǳǘ ƛǘ ƛǎ ƴƻǿ ƛƴ ŀ ǇǊƛǾŀǘŜ Ŏƻƭπ
ƭŜŎǝƻƴΦ  /ŀƴ ȅƻǳ ōŜƭƛŜǾŜ ǘƘƛǎ ŀǎǘƻǳƴŘƛƴƎ ǎǘƻǊȅΣ ŦǊƻƳ ŘƛǊǘȅ ŘƻƻǊ 
ǎǘƻǇ ǘƻ ƘƛƎƘƭȅ ǎƻǳƎƘǘ-ŀƊŜǊ Ƴǳƭǝ-Ƴƛƭƭƛƻƴ-ŘƻƭƭŀǊ ǎǘƻƴŜΚ 
ƘǧǇǎΥκκǿǿǿΦǎǘƻǊƛŜǎƻƊƘŜŘŀȅΦƴŜǘκȊ[нǿhснр 

!ǘ ŀ ŬǊǎǘ ƎƭŀƴŎŜΣ ǘƘŜ ²ƛǘǿŀǘŜǊǎǊŀƴŘ ōŀǎƛƴΣ ǘƘŜ ƭŀǊƎŜǎǘ ƪƴƻǿƴ 
ƎƻƭŘ ǊŜǎƻǳǊŎŜ ƻƴ ƻǳǊ ǇƭŀƴŜǘΣ ǎƘƻǳƭŘƴΩǘ ōŜ ǊŜƭŀǘŜŘ ǘƻ ƻŎŜŀƴ 
ǇǊƻŎŜǎǎŜǎΦ IƻǿŜǾŜǊΣ ƛƴ ƛǘǎ о ōƛƭƭƛƻƴ ȅŜŀǊ ƻƭŘ ƎŜƻƭƻƎƛŎŀƭ Ƙƛǎǘƻπ
ǊȅΣ ǘƘŜ ²ƛǘǿŀǘŜǊǎǊŀƴŘ ōŀǎƛƴ ƛƴ {ƻǳǘƘ !ŦǊƛŎŀ Ƙŀǎ ōŜŜƴ ǊŜǇŜŀǘπ
ŜŘƭȅ ŎƻǾŜǊŜŘ ōȅ ǎŜŀǿŀǘŜǊΣ ŘǊƛŜŘ ƻǳǘΣ ŀƴŘ ŜǊƻŘŜŘ ōȅ ǊƛǾŜǊǎΣ 
ǘƘŜƴ ƅƻƻŘŜŘ ōȅ ǎŜŀǿŀǘŜǊ ŀƎŀƛƴΦ Lƴ мурн ƎƻƭŘ ǿŀǎ ŬǊǎǘ Řƛǎπ
ŎƻǾŜǊŜŘ ƛƴ ǘƘŜ ²ƛǘǿŀǘŜǊǎǊŀƴŘΣ ƭŜŀŘƛƴƎ ǘƻ ǘƘŜ {ƻǳǘƘ !ŦǊƛŎŀƴ 
ƎƻƭŘ ǊǳǎƘ ŀƴŘ ǘƘŜ ŘƛǎŎƻǾŜǊȅ ƻŦ Ƴŀƴȅ ƳƻǊŜ ƎƻƭŘ ŘŜǇƻǎƛǘǎ 
ǿƛǘƘƛƴ ǘƘŜ ōŀǎƛƴΦ !ƭǘƘƻǳƎƘ ǘƘŜ ²ƛǘǿŀǘŜǊǎǊŀƴŘ Ƙŀǎ ōŜŜƴ ǘƘŜ 
ǎǳōƧŜŎǘ ƻŦ ŘŜŎŀŘŜǎ ƻŦ ǊŜǎŜŀǊŎƘΣ ǘƘŜ ƎŜƴŜǎƛǎ ƻŦ ƎƻƭŘ ŀƴŘ ǳǊŀπ
ƴƛǳƳ ƻǊŜ ƛǎ ǎǝƭƭ ǳƴŎƭŜŀǊΦ  wŜŎŜƴǘƭȅ ǎŎƛŜƴǝǎǘǎ ǎǳŎŎŜǎǎŦǳƭƭȅ ǳƴπ
ǊŀǾŜƭŜŘ ǎƻƳŜ ƳŜŎƘŀƴƛǎƳǎ ƻŦ ǘƘŜ ƻǊŜ-ŦƻǊƳƛƴƎ ǇǊƻŎŜǎǎ ǳǎƛƴƎ 
ŎƻƳǇƭŜȄ ŀƴŀƭȅǝŎŀƭ ǘŜŎƘƴƛǉǳŜǎΦ {ŎƛŜƴǝǎǘǎ ƘŀǾŜ ǊŜŎŜƴǘƭȅ ŀƴŀπ
ƭȅȊŜŘ ǎŀƳǇƭŜǎ ŦǊƻƳ ǘƘŜ ²ƛǘǿŀǘŜǊǎǊŀƴŘ ƻǊŜ ŘŜǇƻǎƛǘǎ ǿƛǘƘ 
ƘƛƎƘ-ǊŜǎƻƭǳǝƻƴ ǎŎŀƴƴƛƴƎ- ŀƴŘ ǘǊŀƴǎƳƛǎǎƛƻƴ-ŜƭŜŎǘǊƻƴ ƳƛŎǊƻπ
ǎŎƻǇŜǎΣ ŀƴŘ ǇǊƻŎŜǎǎŜŘ ǘƘŜƛǊ Řŀǘŀ ǳǎƛƴƎ ƴŜǿ н5 ŀƴŘ о5 ǎƻƊπ
ǿŀǊŜΦ  ¢ƘŜȅ ǿŜǊŜ ŀōƭŜ ǘƻ ŘŜǘŜǊƳƛƴŜ ǘƘŀǘ Ŧƻǎǎƛƭ ƻƛƭ ŦƻǊƳŜŘ ōȅ 
ƻǊƎŀƴƛŎ ƳŀǧŜǊ ŦǊƻƳ ǘƘŜ ŜŀǊƭƛŜǎǘ ƻǊƎŀƴƛǎƳǎ ƭƛǾƛƴƎ ƻƴ 9ŀǊǘƘ 
ƳƻōƛƭƛȊŜŘ ǘƘŜ ǳǊŀƴƛǳƳΦ ¦ǊŀƴƛƴƛǘŜ ƴŀƴƻǇŀǊǝŎƭŜǎ ƅƻŎŎǳƭŀǘŜŘ 
ƛƴ ǘƘŜ ƻƛƭ ŀƴŘ ŦƻǊƳŜŘ ǳǊŀƴƛǳƳ ƻǊŜΦ  Iƻǘ ƘȅŘǊƻǘƘŜǊƳŀƭ ƅǳƛŘǎΣ 
ǎƛƳƛƭŀǊ ǘƻ ǘƘƻǎŜ ƅǳƛŘǎ ǘƘŀǘ ǿŜ ŬƴŘ ǘƻŘŀȅ ƛƴ ƳƻŘŜǊƴ ǎŜŀƅƻƻǊ 
.ƭŀŎƪ {ƳƻƪŜǊ ǎȅǎǘŜƳǎΣ ǘǊŀƴǎǇƻǊǘŜŘ ŘƛǎǎƻƭǾŜŘ ƎƻƭŘΣ ŀƴŘ 
ŦƻǊƳŜŘ ƻƛƭ-ƛƴ-ǿŀǘŜǊ ŜƳǳƭǎƛƻƴǎ ŀǘ ǘƘŜ ǎƛǘŜ ƻŦ ǘƘŜ ŘŜǇƻǎƛǘǎΦ 
¢ƘŜ ƻƛƭ ŘǊƻǇƭŜǘǎ ƛƴ ǘƘŜ ƘȅŘǊƻǘƘŜǊƳŀƭ ƅǳƛŘǎ ƛƴƛǝŀǘŜŘ ǘƘŜ 
ŎƘŜƳƛŎŀƭ ǇǊŜŎƛǇƛǘŀǝƻƴ ƻŦ ƎƻƭŘ ŀƴŘ ǘƘŜ ŦƻǊƳŀǝƻƴ ƻŦ ǘƘŜ ŎƻƳπ
ǇƭŜȄ-ǎǘǊǳŎǘǳǊŜŘ ƎƻƭŘ ŀƴŘ ǳǊŀƴƛǳƳ ƻǊŜΦϦ  ¦ǎƛƴƎ ƘƛƎƘ-
ǊŜǎƻƭǳǝƻƴ ƛƳŀƎƛƴƎ ǘŜŎƘƴƛǉǳŜǎΣ ǘƘŜ ǊŜǎŜŀǊŎƘŜǊǎ ǿŜǊŜ ŀōƭŜ ǘƻ 
ǎƘƻǿ ǊŜƳƴŀƴǘǎ ƻŦ Ŧƻǎǎƛƭ ƻƛƭ ŜƴǘǊŀǇǇŜŘ ƛƴ ƎƻƭŘ ŦƻǊ ǘƘŜ ǾŜǊȅ 
ŬǊǎǘ ǝƳŜ ŀƴŘ ŘŜƳƻƴǎǘǊŀǘŜ ŀ ƴŜǿ ƻǊŜ-ŦƻǊƳƛƴƎ ǇǊƻŎŜǎǎΣ ƛƴ 

ǿƘƛŎƘ ƳƛƎǊŀǝƴƎ ƻƛƭ Ǉƭŀȅǎ ǘƘŜ ŘƻƳƛƴŀƴǘ ǊƻƭŜ ƛƴ ǘƘŜ ŘƛǎǘǊƛōǳπ
ǝƻƴ ŀƴŘ ŎƻƴŎŜƴǘǊŀǝƻƴ ƻŦ ƳŜǘŀƭǎΦ Ϧ²Ŝ ŀǊŜ ǎǳǊǇǊƛǎŜŘ ǘƻ ǎŜŜ 
ǎǳŎƘ ŀƴ ƛƴǝƳŀǘŜ ǎǇŀǝŀƭ ǊŜƭŀǝƻƴǎƘƛǇ ōŜǘǿŜŜƴ ǘƘŜ ƻƛƭ ǇǊƻŘπ
ǳŎǘǎ ŀƴŘ ǘƘŜ ƳŜǘŀƭǎΣϦ  ǘƘŜ ǊŜǎŜŀǊŎƘŜǊǎ ǊŜǇƻǊǘŜŘΦ Ϧ²Ŝ ƘƻǇŜ 
ǘƘŀǘ ƻǳǊ ǎǘǳŘȅ ƎƛǾŜǎ ƴŜǿ ƛƳǇǳƭǎŜǎ ǘƻ ƛƴŘǳǎǘǊȅ ŀƴŘ ǎŎƛŜƴŎŜ ǘƻ 
ŜȄǇƭƻǊŜ ƴŜǿ ƳƛƴŜǊŀƭ ŘŜǇƻǎƛǘǎΦ tŜǊƘŀǇǎ ƛǘ ƛǎ ǇƻǎǎƛōƭŜ ŀǘ ǎƻƳŜ 
Řŀȅ ǘƻ ŜȄǘǊŀŎǘ ƎƻƭŘ ŀƴŘ ƻǘƘŜǊ ƳŜǘŀƭǎ ŦǊƻƳ ƳƛƴŜŘ ŎǊǳŘŜ ƻƛƭΦϦ 

ƘǧǇǎΥκκǿǿǿΦǎŎƛŜƴŎŜŘŀƛƭȅΦŎƻƳκǊŜƭŜŀǎŜǎκнлмтκлпκмтлпнлммоулпΦƘǘƳ 

Κ 

¢ƘŜ ƭŜƊ ǇƛŎǘǳǊŜ ǎƘƻǿǎ ǳǊŀƴƛƴƛǘŜ όǳǊŀƴƛǳƳ ƻǊŜύ ŀǊƻǳƴŘ ƎƻƭŘΦ Lƴ 
ǘƘŜ ǊƛƎƘǘ ǇƛŎǘǳǊŜΣ ŀ ŎƻƳǇǳǘŜǊ ǇǊƻƎǊŀƳ ǊŜƳƻǾŜŘ ǘƘŜ ǳǊŀƴƛƴƛǘŜ 
ǘƻ ǎƘƻǿ ǘƘŜ ƭŀǊƎŜ ǾƻƭǳƳŜ ƻŦ ƎƻƭŘ ƘƛŘŘŜƴ ƛƴ ǘƘŜ ǳǊŀƴƛǳƳ ƻǊŜΦ  

https://www.storiesoftheday.net/zL2wO625
https://www.sciencedaily.com/releases/2017/04/170420113804.htm
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aƻǎǘ ƻŦ ǳǎ Řƻ ƴƻǘ ōŜƭƛŜǾŜ ƛƴ ŀƭƛŜƴǎ ōǳǘ ƭƻƻƪƛƴƎ ŀǘ ǘƘƛǎ ǎǘǊŀƴƎŜ Ŧƻǎǎƛƭ ƳƛƎƘǘ Ƨǳǎǘ ƳŀƪŜ ȅƻǳ ǎǘƻǇ ŀƴŘ ǘƘƛƴƪΦ ¢Ƙƛǎ ǊŜƭƛŎ ƛǎ 
ƛƴ ŦŀŎǘ ǘƘŜ ŀƴŎƛŜƴǘ Ŧƻǎǎƛƭ ǘƘŀǘ ƛƴǎǇƛǊŜŘ ǘƘŜ ŜȄǘǊŀ-ǘŜǊǊŜǎǘǊƛŀƭ ŀƴǘŀƎƻƴƛǎǘǎ ƛƴ wƛŘƭŜȅ {Ŏƻǧϥǎ ŎƭŀǎǎƛŎ ǎŎƛ-Ŭ ƘƻǊǊƻǊΣ !ƭƛŜƴΦ  
¢ƘŜ ŎǊŜŀǘƻǊ ƻŦ !ƭƛŜƴ ǿŀǎ {ǿƛǎǎ ǎǳǊǊŜŀƭƛǎǘ ŀǊǝǎǘΣ Iŀƴǎ wǳŘƻƭŦ DƛƎŜǊΣ ǿƘƻ ǿŀǎ ǎƻǳƎƘǘ ƻǳǘ ōȅ wƛŘƭŜȅ {Ŏƻǧ ǘƻ ŘŜǎƛƎƴ ǘƘŜ 
ŎǊŜŀǘǳǊŜǎ ŀƊŜǊ ƘŜ ǎŀǿ DƛƎŜǊϥǎ ŀǊǘǿƻǊƪ bŜŎǊƻƴƻƳ L±Σ ƻƴŜ ŀƳƻƴƎ Ƙƛǎ Ƴŀƴȅ ŘŜǎƛƎƴǎ ǘƘŀǘ ŀǊŜ ǎŀƛŘ ǘƻ ƘŀǾŜ ōŜŜƴ ōŀǎŜŘ 
ƻƴ ǘƘŜ ŦƻǎǎƛƭǎΦ DƛƎŜǊϥǎ ŘŜǎƛƎƴǎΣ ƻƴŜ ƻŦ ǿƘƛŎƘ ǿŀǎ ŀƭƭ ǘƻƻ ƳŜƳƻǊŀōƭȅ ǎŜŜƴ ōǳǊǎǝƴƎ ƻǳǘ ƻŦ ŀ ŎƘŀǊŀŎǘŜǊϥǎ ŎƘŜǎǘ ƻƴ 
ǎŎǊŜŜƴΣ ǿŜƴǘ ƻƴ ǘƻ ǿƛƴ Ƙƛǎ ǘŜŀƳ ŀ мфтф !ŎŀŘŜƳȅ !ǿŀǊŘ ŦƻǊ .Ŝǎǘ !ŎƘƛŜǾŜƳŜƴǘ ŦƻǊ ±ƛǎǳŀƭ 9ũŜŎǘǎ ŀƴŘ ŀ IǳƎƻ !ǿŀǊŘ 
ŦƻǊ .Ŝǎǘ 5ǊŀƳŀǝŎ tǊŜǎŜƴǘŀǝƻƴ ŦƻǊ ŬƭƳ ŀǎ ǿŜƭƭ ŀǎ ŎǊŜŀǝƴƎ ŀ ŦǊŀƴŎƘƛǎŜ ƻŦ ф ǎŜǉǳŜƭǎ ƻǊ ǎǇƛƴ-ƻũ ƳƻǾƛŜǎΣ ƴƻǾŜƭǎΣ ŀƴŘ 

ǾƛŘŜƻ ƎŀƳŜǎΦ  .ǳǘ ǘƘŜ ǎǘǊŀƴƎŜǊ-ǘƘŀƴ-ŬŎǝƻƴ Ŧƻǎǎƛƭ ƛǎ ŀŎǘǳŀƭƭȅ ǘƘŜ 
ǊŜƳŀƛƴǎ ƻŦ ŀƴ ŜŀǊƭȅ ŦƻǊƳ ƻŦ ƭƛŦŜ ǘƘŀǘ ŜȄƛǎǘŜŘ ƻƴ ƻǳǊ ƻǿƴ ǇƭŀƴŜǘ ŀƴ 
ƛƴŎǊŜŘƛōƭŜ олл Ƴƛƭƭƛƻƴ ȅŜŀǊǎ ŀƎƻΦ   !ƴŘ ǘƘŜ ŜȄǘǊŜƳŜƭȅ ǊŀǊŜ Ŧƻǎǎƛƭ 
ǎǘŀǊŬǎƘ ƻƴ ǘƘŜ ŎŀƭȅȄ ƻŦ ŀ ŎǊƛƴƻƛŘ ŎŀǇǘǳǊŜŘ ǘƘŜ ǇǳōƭƛŎ ƛƳŀƎƛƴŀǝƻƴ 
ǎƻ ƳǳŎƘ ǿƘŜƴ ƛǘ ǿŜƴǘ ƻƴ ŘƛǎǇƭŀȅ ƛƴ {ǿƛǘȊŜǊƭŀƴŘ ǘƘŀǘ ƛǘ ƴƻǘ ƻƴƭȅ 
ŀǧǊŀŎǘŜŘ ǇƭŜƴǘȅ ƻŦ ǾƛǎƛǘƻǊǎΣ ƛǘ ŀƭǎƻ ǘŜƳǇǘŜŘ ŀ ǘƘƛŜŦΦ  tƻƭƛŎŜ ōŜƭƛŜǾŜ 
ǘƘŜ ǘƘƛŜŦΣ ǿƘƻ ōǊƻƪŜ ƛƴǘƻ ǘƘŜ ŎŀǎŜ ŀƴŘ ǎǘƻƭŜ ǘƘŜ !ŀǘƘŀƭ 5ƛƴƻǎŀǳǊ 
aǳǎŜǳƳϥǎ ǇǊƛȊŜ ŜȄƘƛōƛǘΣ ƛǎ ŀ Ŧƻǎǎƛƭ ŎƻƭƭŜŎǘƻǊΦ  [ŀǎǘ ǿŜŜƪ ǇƻƭƛŎŜ ǊŜπ
ƭŜŀǎŜŘ ǘƘŜ ǇƘƻǘƻ ƛƴ ŀ ōƛŘ ǘƻ 
ŬƴŘ ǘƘŜ Ŧƻǎǎƛƭ ŀƴŘ ǘǊŀŎƪ 
Řƻǿƴ ǿƘƻŜǾŜǊ ǿƘƻ ǘƻƻƪ ƛǘΦ  
!ƴŘ ƴƻǿ ǘƘŜ ǇǊƛŎŜƭŜǎǎ ǇƛŜŎŜ 
Ƙŀǎ ōŜŜƴ ǊŜǘǳǊƴŜŘ ŀƊŜǊ ƛǘ 
ǿŀǎ Ǉǳǘ ƛƴǘƻ ǘƘŜ ƳǳǎŜǳƳϥǎ 
Ǉƻǎǘ ōƻȄ ǘǳŎƪŜŘ ƛƴǎƛŘŜ ŀ 
ǇŀŘŘŜŘ ŜƴǾŜƭƻǇŜΦ  aǳǎŜǳƳ 
ŎǳǊŀǘƻǊ 5ǊΦ ¢ƘƻƳŀǎ .ƻƭƭƛƎŜǊ 
ǎŀƛŘΥ άLǘ ǿŀǎ ŎƻƳǇŀǊŀǝǾŜƭȅ 
ǳƴŘŀƳŀƎŜŘ - ŀƭǘƘƻǳƎƘ ƻƴŜ 
ƻŦ ǘƘŜ ŀǊƳǎ ƘŀŘ ōǊƻƪŜƴ ƻũΦ  
Lǘ ǊŜŀƭƭȅ ƛǎ ŀ ǊŜƳŀǊƪŀōƭŜ Ŧƻǎπ
ǎƛƭ ŀƴŘ ǎƘƻǿǎ ǘǿƻ ǎŜǇŀǊŀǘŜ 
ǎǇŜŎƛŜǎ ƻŦ ŀ ǎǇƛƴŜƭŜǎǎ ŀƴƛƳŀƭ 
ǘƘŀǘ ƭƛǾŜŘ ŀǘ ǘƘŜ ōƻǧƻƳ ƻŦ 
ǘƘŜ ǎŜŀ ŀǊƻǳƴŘ олл Ƴƛƭƭƛƻƴ 
ȅŜŀǊǎ ŀƎƻΦέ  ! ƳǳǎŜǳƳ 
ǎǇƻƪŜǎƳŀƴ ŀŘŘŜŘΥ άLǘ ƛǎ ŀ ǾŜǊȅ ǾŀƭǳŀōƭŜ ōǳǘ ŀƭǎƻ ŀ ǾŜǊȅ ǳƴƛǉǳŜ Ŧƻǎπ
ǎƛƭ ŀƴŘ ƛǘ ǿƻǳƭŘ ōŜ ǾŜǊȅ ŘƛŶŎǳƭǘ ŦƻǊ ŀƴȅōƻŘȅ ǘƻ ǎŜƭƭ ƻǊ ƛƴŘŜŜŘ ǘƻ 
ƪŜŜǇ ǎŜŎǊŜǘ ƎƛǾŜƴ ǘƘŜ ǇǳōƭƛŎƛǘȅ ŀǊƻǳƴŘ ǘƘŜ ǘƘŜƊΦέ   
 
ƘǧǇΥκκǿǿǿΦŘŀƛƭȅƳŀƛƭΦŎƻΦǳƪκƴŜǿǎκŀǊǝŎƭŜ-ннсфсррκ¢ƘŜ-олл-Ƴƛƭƭƛƻƴ-ȅŜŀǊ-
ƻƭŘ-Ŧƻǎǎƛƭ-ƛƴǎǇƛǊŜŘ-!ƭƛŜƴΦƘǘƳ  

¢ƘŜ ƛŎƻƴƛŎ ǎŎŜƴŜ ƛƴ wƛŘƭŜȅ {Ŏƻǧϥǎ  

ŬƭƳ ǿƘŜƴ ƻƴŜ ƻŦ ǘƘŜ ŀƭƛŜƴϥǎ  

ǿǊŀǇǇŜŘ ƛǘǎŜƭŦ ŀǊƻǳƴŘ 

       WƻƘƴ IǳǊǘϥǎ ŦŀŎŜΦ 

¢Ƙƛǎ tŜƴƴǎȅƭǾŀƴƛŀƴ ŎǊƛƴƻƛŘ ŀƴŘ ǎǘŀǊŬǎƘ Ŧƻǎǎƛƭ 

ƛƴǎǇƛǊŜŘ ǘƘŜ ŀǊǝǎǘ ǿƘƻ ŘŜǎƛƎƴŜŘ ǘƘŜ ŜȄǘǊŀ-

ǘŜǊǊŜǎǘǊƛŀƭ ŀƴǘŀƎƻƴƛǎǘ ƻŦ ǘƘŜ !ƭƛŜƴ ŬƭƳǎΦ 


