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tŚĂƚ͛Ɛ�ƚŚŝƐ͍͍���ŶĞǁƐůĞƩĞƌ͊͊�tĞůů͕�/͛ůů�ďĞ͊͊�&ŝŶĂůůǇ͊ �zĞƐ͕�/�ŬŶŽǁ͕�ĂŌĞƌ�Ăůů�ƚŚĞƐĞ�ǇĞĂƌƐ�ŽĨ�ŶĞǀĞƌ�ŵŝƐƐŝŶŐ�ŽŶĞ͕�
ƚŚĞŶ�ŶŽƚ�ĚŽŝŶŐ�Ă�ŶĞǁƐůĞƩĞƌ�ďĞĐĂƵƐĞ�ŽĨ�,ƵƌƌŝĐĂŶĞ�/ƌŵĂ͕�ĂŶĚ�Ăůů�ƚŚĞ�ƌĞůĂƚĞĚ�ƉŽǁĞƌ�ŽƵƚĂŐĞƐ͘��Ƶƚ͕�ƚŚĞŶ͕�
ĚŽƵďůĞ�ũŝŶǆ͊���ĐŽŵƉƵƚĞƌ�ĐƌĂƐŚ͊�zĞƐ͕�ŵǇ�ŚĂƌĚ�ĚƌŝǀĞ�ƚŽƚĂůůǇ�ĐŽƌƌƵƉƚĞĚ�ĂŶĚ�ŝƚ͛Ɛ�ďĞĞŶ�Ă�ƐƚƌƵŐŐůĞ͘��ŌĞƌ�ŐĞƫŶŐ�
ŝƚ�ƌĞƉĂŝƌĞĚ͕�ƚŚĞŶ�ƚŚĞ�ůŽŶŐ�ƉƌŽĐĞƐƐ�ŽĨ�ƌĞƚƌŝĞǀŝŶŐ�Ăůů�ƚŚĞ�ŝŶĨŽƌŵĂƟŽŶ�ĂŶĚ�ĮůĞƐ�ĂŶĚ�ƐƵĐŚ�;ƐŽ�ŐůĂĚ�/�ŚĂĚ�Ă�
�ĂƌďŽŶŝƚĞ�ƐƵďƐĐƌŝƉƟŽŶ�ƚŽ�ƐĂǀĞ�ŵǇ�ƐƚƵī͊Ϳ�ƚŽ�ŵĂŬĞ�ŝƚ�ǁŽƌŬ�ĂŐĂŝŶ͘��ŶĚ�ƚŚĞ�ĂĚĚƌĞƐƐ�ďŽŽŬ�ĂŶĚ�ĨŽůĚĞƌƐ͕�ĂŶĚ�
ƉŝĐƚƵƌĞƐ͕�ĂŶĚ�ŽŶ�ĂŶĚ�ŽŶ͘͘�/ƚ͛Ɛ�ďĞĞŶ�Ă�ďĂƩůĞ͘�KĨ�ĐŽƵƌƐĞ͕�ƚŽ�ĂĚĚ�ƚŽ�ŝƚ͕�ĂŌĞƌ�Ă�ďĂĚ�ĞǆƉŽƐƵƌĞ�ƚŽ�ŵŽůĚ͕�ĂŶĚ�
ĮŐŚƟŶŐ�Ă�ĂůůĞƌŐǇ�ĂƩĂĐŬ�ĨŽƌ�ƚŚƌĞĞ�ǁĞĞŬƐ͕�ĂŶĚ�ƚŚĞŶ�ŵǇ�ƉŚŽŶĞ�;�ǇĞƐ�ǁĞ��K�ŶĞĞĚ�ŝƚ͊Ϳ�ďƌĞĂŬŝŶŐ�ĚŽǁŶ͕�ŝƚ͛Ɛ�
ďĞĞŶ�Ă�ƉŝůĞ-ŽŶ�ƚŚĂƚ�ĚŝĚŶ͛ƚ�ǁĂŶƚ�ƚŽ�ĞŶĚ͘��Ƶƚ͕�ŚŽƉĞĨƵůůǇ͕�/�Ăŵ�Ăƚ�ƚŚĞ�ĞŶĚ�ŽĨ�ƚŚĞ�ďĂƩůĞ͕�ĂŶĚ�ŝĨ�ƚŚŝŶŐƐ�ǁŝůů�ũƵƐƚ�
ƐƚĂǇ�ĂŶĚ�ďĞŚĂǀĞ͕�ŶŽƌŵĂůĐǇ�ŵĂǇ�ƉƌĞǀĂŝů͘��ŶĚ�ƚŚĞ�ŶĞǁƐůĞƩĞƌƐ�ǁŝůů�ŬĞĞƉ�ŽŶ�ƚƌƵĐŬŝŶ͊ 

>ĂƐƚ�ŵŽŶƚŚ��ƌ͘�ZŝĐŬ��ĂƩ�ŐĂǀĞ�Ă�ǀĞƌǇ�ŝŶƚĞƌĞƐƟŶŐ�ƉƌĞƐĞŶƚĂƟŽŶ�ŽŶ�ƚŚĞ�ĞǀŽůƵƟŽŶ�ŽĨ�ƐŚĞůůƐ͕�ĂŶĚ�ŚĞ�ĂůƐŽ�
ďƌŽƵŐŚƚ�ŝŶ�Ă�ŶŝĐĞ�ďůĂĐŬ�ůŝŐŚƚ�ƚŽ�ƐŚŽǁ�ŚŽǁ�ƐŽŵĞ�ĨŽƐƐŝůƐ�ŇŽƵƌĞƐƋƵĞ͘��ŶĚ�ĂŶǇ�ŵĞŵďĞƌ�ǁŚŽ�ǁĂŶƚĞĚ�ƚŽ�ďƌŝŶŐ�
ŝŶ�ĨŽƐƐŝůƐ�ƚŚĞǇ�ŚĂĚ�ƚŽ�ƐĞĞ�ŝĨ�ƚŚĞǇ�ǁŽƵůĚ�ŐůŽǁ�ŝŶ�ƚŚĞ�ůŝŐŚƚ�ĐŽƵůĚ�ĚŽ�ƐŽ͘�^ĞǀĞƌĂů�ǀĞƌǇ�ŝŶƚĞƌĞƐƚĞĚ�ŵĞŵďĞƌƐ�
ďƌŽƵŐŚƚ�ŝŶ�ƐŽŵĞ�ŶĞĂƚ�ĞǆĂŵƉůĞƐ͘�dŚĂŶŬƐ�ZŝĐŬ͕�ĨŽƌ�ƚŚĞ�ŝŶƚĞƌĂĐƟǀĞ�ĚĞŵŽŶƐƚƌĂƟŽŶ͊ 

dŚŝƐ�ŵŽŶƚŚ�ǁŝůů�ďĞ�ŽƵƌ�ĂŶŶƵĂů��ŚƌŝƐƚŵĂƐ�ƉĂƌƚǇ�ŵĞĞƟŶŐ͕�ǁŚĞƌĞ�ŵĞŵďĞƌƐ�ďƌŝŶŐ�Ă�ĚŝƐŚ�ƚŽ�ƐŚĂƌĞ�ĂŶĚ�ŐŝŌ�ƚŽ�
ĞǆĐŚĂŶŐĞ͘ DŽƌĞ�ĂďŽƵƚ�ƚŚŝƐ�ŝŶƐŝĚĞ�ƚŚĞ�ŶĞǁƐůĞƩĞƌ͘ 

tĞ�ĂƌĞ�ǁŽƌŬŝŶŐ�ŽŶ�ƐŽŵĞ�ĨŽƐƐŝů�ŚƵŶƟŶŐ�ƚƌŝƉƐ͘�DŽƌĞ�ǁŝůů�ďĞ�ƚĂůŬĞĚ�ĂďŽƵƚ�ƚŚŝƐ�Ăƚ�ƚŚĞ�ŵĞĞƟŶŐ͘ 

EŽǀĞŵďĞƌ�ϰƚŚ ǁĂƐ�ƚŚĞ�ŶĂƟŽŶĂů�ĨŽƐƐŝů�ĚĂǇ�ĐĞůĞďƌĂƟŽŶ͕�ƚŚŝƐ�ǇĞĂƌ�ŚĞůĚ�Ăƚ�ƚŚĞ�&ůŽƌŝĚĂ�DƵƐĞƵŵ�ŽĨ�EĂƚƵƌĂů�
,ŝƐƚŽƌǇ͕�ŝŶ�'ĂŝŶĞƐǀŝůůĞ͕�&ů͘�/ƚ�ǁĂƐ�ŚĞůĚ�ƚŚĞƌĞ�ƚŽ�ĐĞůĞďƌĂƚĞ�ϭϬϬ�ǇĞĂƌ�ĂŶŶŝǀĞƌƐĂƌǇ�ŽĨ�ƚŚĞ�ŵƵƐĞƵŵ͘�:ĞĂŶŶĞ�
^ĞĞŚĂǀĞƌ�ƚŽŽŬ�ŽŶ�ƚŚĞ�ŽƌŐĂŶŝǌĂƟŽŶĂů�ƚĂƐŬ�ĨŽƌ�ƚŚĞ�ĐůƵď�ĂŶĚ�ĚŝĚ�Ă�ŐƌĞĂƚ�ũŽď͘�^ŚĞ�ĚŝƐƚƌŝďƵƚĞĚ�Ăůů�ƚŚĞ�ƉĞƌƟŶĞŶƚ�
ŝŶĨŽƌŵĂƟŽŶ�ƚŽ�ƚŚĞ�ŵĞŵďĞƌƐ�ǁŚŽ�ĂƩĞŶĚĞĚ�ĂŶĚ�ŚĞůƉĞĚ�ŽƌŐĂŶŝǌĞ�Ă�ǀĞƌǇ�ŶŝĐĞ�ŽƵƟŶŐ͘�dŚĂŶŬƐ�:ĞĂŶŶĞ͊�tĞ�
ŚĂĚ�ƐĞǀĞƌĂů�ŵĞŵďĞƌƐ�ƉĂƌƟĐŝƉĂƚĞ͕�ĂŶĚ�ĐŽŶƐŝĚĞƌŝŶŐ�ŝƚ͛Ɛ�ŽƵƚ�ŽĨ�ƚŽǁŶ͕�ĂŶĚ�ŽǀĞƌŶŝŐŚƚ͕�ǁĞ�ŚĂĚ�Ă�ǀĞƌǇ�
ƌĞƐƉĞĐƚĂďůĞ�ƐŚŽǁŝŶŐ�ĨƌŽŵ�ŽƵƌ�ĐůƵď͊�tĞ�ƐƚĂƌƚĞĚ�ǁŝƚŚ�Ă�ďĂƐĞŵĞŶƚ�ƚŽƵƌ�ŽĨ�ƚŚĞ�ĐŽůůĞĐƟŽŶƐ͘�;EĞǀĞƌ�ůŽŶŐ�
ĞŶŽƵŐŚ͊Ϳ͘�dŚĞŶ�ǁĞ�ĂƩĞŶĚĞĚ�Ă�ƚĂůŬ͘�dŚĞ�ŶĞǆƚ�ĚĂǇ�ǁĞ�ƉĂƌƟĐŝƉĂƚĞĚ�ŝŶ�Ă�ĐůƵď�ƐŚŽǁŝŶŐ�ŝŶ�ƚŚĞ�ŵĂŝŶ�ĞŶƚƌĂŶĐĞ�ƚŽ�
ƚŚĞ�ŵƵƐĞƵŵ͕�ĂůŽŶŐ�ǁŝƚŚ�ŽƚŚĞƌ�ĐůƵďƐ�ĂŶĚ�ŝŵŵĞĚŝĂƚĞůǇ�ŶĞǆƚ�ƚŽ�ƚŚĞ�ŐŝĂŶƚ�ŵĂŵŵŽƚŚ�ƐŬĞůĞƚŽŶ͊�dŚĂƚ�ŶŝŐŚƚ�ǁĂƐ�
ĚŝŶŶĞƌ�ŽƵƚ͕�ƚŽ�ŚĞůƉ�ĐĞůĞďƌĂƚĞ�:ĞĂŶŶĞ͛Ɛ�ďŝƌƚŚĚĂǇ�;ϯϵͿ͘�^ƵŶĚĂǇ�ŵŽƌŶŝŶŐ�ǁĞ�Ăůů�ŵĞƚ�Ăƚ��ƌ͘�'ŽƌĚŽŶ�,ƵďďĞůů͛Ɛ�
ŚŽŵĞ͕�ǁŚĞƌĞ�ŚĞ�ŚĂƐ�Ă�ŵƵƐĞƵŵ�ŽĨ�ĨŽƐƐŝů�ƐŚĂƌŬ͘�^ŚĂƌŬ�ĞǀĞƌǇƚŚŝŶŐ͊�dĞĞƚŚ͕�ǀĞƌƚƐ͕�ũĂǁƐ͕�ĞƚĐ͘�dŚĞŶ͕�ƐĂĚůǇ͕�ŝƚ�ǁĂƐ�
ŽǀĞƌ͕�ĂŶĚ�ĞǀĞƌǇŽŶĞ�ƐƉůŝƚ�ĂŶĚ�ĞŝƚŚĞƌ�ǁĞŶƚ�ƚŽ�Ă�ůŽĐĂů�ĐƌĞĞŬ�ƚŽ�ŚƵŶƚ�Žƌ�ĚƌŽǀĞ�ŚŽŵĞ͘���ŐŽŽĚ�ƟŵĞ�ǁĂƐ�ŚĂĚ�ďǇ�
Ăůů͘ ^ŽŵĞ�ƉŝĐƚƵƌĞƐ�ĂƌĞ�ŝŶƐŝĚĞ͊ 

^ŚŝƌůĞǇ�ŵĂĚĞ�ƐŽŵĞ�ŐƌĞĂƚ�ĐŚŝůŝ�ĨŽƌ�ƚŚĞ�ŵĞĞƟŶŐ�ŝŶ�KĐƚŽďĞƌ͊�dŚĂŶŬƐ͊�:ĂŶƵĂƌǇ�ƌĞĨƌĞƐŚŵĞŶƚƐ�ǁŝůů�ďĞ�ƚŚĞ�DĂƌĐ�
�ĂŶƚŽƐ�ƚƌĂĚŝƟŽŶĂů�ŵĞĂů͘�,Ğ�ƉƌŽǀŝĚĞƐ�Ă�ĐŽŵƉůĞƚĞ�ŵĞĂů͕�ĞǀĞƌǇ�:ĂŶƵĂƌǇ͊�ǁŚŝĐŚ�ǁĞ�ǁŝůů�ĞĂƚ�Ăƚ�ƚŚĞ�ďĞŐŝŶŶŝŶŐ�
ŽĨ�ƚŚĞ�ŵĞĞƟŶŐ͕�ƐŽ�ĐŽŵĞ�ŚƵŶŐƌǇ͕�ŚĞ�ƐĂǇƐ͊ 
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EŽ�ƐƉĞĂŬĞƌ�ŝƐ�ůŝŶĞĚ�ƵƉ—ǇĞƚ—ĨŽƌ�:ĂŶƵĂƌǇ͘�Kƌ͕�&ĞďƌƵĂƌǇ͘�DĂƌĐŚ�ŝƐ�ƚŚĞ�ĂŶŶƵĂů�&�K>��ĨŽƐƐŝů�ĂƵĐƟŽŶ͘ 

KƵƌ�ĂŶŶƵĂů�ĨŽƐƐŝů�ĨĞƐƟǀĂů�ŝƐ�&ĞďƌƵĂƌǇ�ϭϳ͘�>ŽƵ�<ĞŝƐůŝŶŐ�ĂŶĚ�sĂů�ZĂŚŶ�ĂƌĞ�ƚŚĞ�ŽƌŐĂŶŝǌĞƌƐ�ĂŶĚ�ǁŝůů�ďĞ�ůŽŽŬŝŶŐ�
ĨŽƌ�ƐŽŵĞ�ŚĞůƉ͊�WůĞĂƐĞ�ƉůĂŶ�ŽŶ�ǀŽůƵŶƚĞĞƌŝŶŐ�ƚŽ�ĚŽ�ǇŽƵƌ�ƉĂƌƚ͘�tĞ�Ăůů�ŚĂǀĞ�ĨƵŶ͕�ĂŶĚ�ĞǀĞŶ�ŵŽƌĞ�ƐŽ�ǁŚĞŶ�ǁĞ�
ŐĞƚ�ŝŶǀŽůǀĞĚ͊͊ 

&ŽƐƐŝů�ĚŽŶĂƟŽŶƐ�ĂƌĞ�ŶĞĞĚĞĚ�ĨŽƌ�ƚŚĞ�ĨĞƐƟǀĂů�ƐŝůĞŶƚ�ĂƵĐƟŽŶ͕�ƚŚĞ�ĂŶŶƵĂů�DĂƌĐŚ�&�K>��ƐĐŚŽůĂƌƐŚŝƉ�ĂƵĐƟŽŶ͕�
ĂŶĚ�ŬŝĚƐ�ĚŝŐƐ͘� �ŝŵĞĞ�,ĂŶŬĞů�ŚĂƐ�ďĞĞŶ�s�Zz�ŐĞŶĞƌŽƵƐ�ŝŶ�ĨŽƐƐŝů�ĚŽŶĂƟŽŶƐ͘�/ƚ�ŝƐ�s�Zz�ŵƵĐŚ�ĂƉƉƌĞĐŝĂƚĞĚ͊ 

tĞ�ŚĂǀĞ�ŚĂĚ�Ă�ΨϭϬϬϬ�ĚŽŶĂƟŽŶ͕�ƚŽ�ŽƵƌ�ƐĐŚŽůĂƌƐŚŝƉ�ĨƵŶĚ͘�dŚŝƐ�ŝƐ�Ă�ŵĞŵďĞƌ�ǁŚŽ�ǁŝƐŚĞƐ�ƚŽ�ƌĞŵĂŝŶ�
ĂŶŽŶǇŵŽƵƐ͊��Ƶƚ—ǁĞ�Ăůů�ƚŚĂŶŬ�ƚŚŝƐ�ŵĞŵďĞƌ�ĨŽƌ�ƚŚĞ�ĞǆƚƌĞŵĞ�ŐĞŶĞƌŽƐŝƚǇ͘�/ƚ�ǁŝůů�ŐŽ�Ă�ůŽŶŐ�ǁĂǇƐ�ƚŽǁĂƌĚƐ�
ŚĞůƉŝŶŐ�Ă�ĚĞƐĞƌǀŝŶŐ�ƐƚƵĚĞŶƚ�ǁŝƚŚ�ƚŚĞŝƌ�ĞĚƵĐĂƟŽŶ͘ 

DĞŵďĞƌƐŚŝƉ�ŝƐ�ĚƵĞ͕�:ĂŶƵĂƌǇ�ϭƐƚ͊�zŽƵ�ĐĂŶ�ƌĞŶĞǁ�Ăƚ�ƚŚŝƐ�ŵĞĞƟŶŐ͘�:ƵƐƚ�ƐĞĞ��ů�'ŽǀŝŶ͕�ƚƌĞĂƐƵƌĞƌͬƐĞĐƌĞƚĂƌǇ͘ 

^ĞĂƐŽŶ�ŝƐ�ŐĞƫŶŐ�ŚĞƌĞ͘�/�ƐĞĞ�ůŝĐĞŶƐĞ�ƉůĂƚĞƐ�ĐŚĂŶŐŝŶŐ�ĐŽůŽƌ͊͊�tĞůĐŽŵĞ�ďĂĐŬ͕�Ăůů�ŽƵƌ�ƐĞĂƐŽŶĂů�ƐŶŽǁďŝƌĚ�
ĨƌŝĞŶĚƐ͊͊ 

^ĞĞ�ǇŽƵ�Ăƚ�ƚŚĞ�ŵĞĞƟŶŐ͊͊ 

D�ZZz��,Z/^dD�^͊͊͊͊ 

>ŽƵŝƐ�^ƟĞīĞů 
WƌĞƐŝĚĞŶƚ 
&ŽƐƐŝů��ůƵď�ŽĨ�>ĞĞ��ŽƵŶƚǇ 

OFFICERS 
/RXLV�6WLHIIHO��3UHVLGHQW 
 ���-���-������FDSH���#HDUWKOLQN�QHW 
/HVOLH�6WLHIIHO��9LFH�3UHVLGHQW 
 ���-���-������FDSH���#HDUWKOLQN�QHW 
$O�*RYLQ��6HFUHWDU\��7UHDVXUHU 
 ���-���-������DOJRYLQ�#KRWPDLO�FRP 
 
DIRECTORS 
'HDQ�+DUW«««�«����-���-���� 
'DYH�6HHKDYHU 
-HDQQH�6HHKDYHU 
'U��-RKQ�7DUDVND� 

COMMITTEES 
$O�*RYLQ��&OXE�7ULSV�'LUHFWRU 
&XUW�.OXJ��:HE�0DVWHU 
&KHULH�-DFREV��1HZVOHWWHU�'HYHORSHU 
$O�*RYLQ��%DGJHV��0HPEHUVKLS��7ULSV 
&LQG\�%DWHPDQ��/LEUDULDQ 
'DYH�DQG�-HDQQH�6HHKDYHU��0HUFKDQGLVH 
'HDQ�+DUW��5HIUHVKPHQW� 
-RH�/DUNLQ�����5DIIOH� 
/RX�DQG�9DOHULH�5DKQ��)HVWLYDO�2UJDQL]HUV 
/RXLV�6WLHIIHO��$XFWLRQHHU��)266,/�SURMHFW�
UHSUHVHQWDWLYH��1HZVOHWWHU�HGLWRU��6SHDNHUV��
9HUWHEUDWH�(GXFDWLRQ 

0HHWLQJV�DUH�RQ�WKH�WKLUG�7KXUVGD\�RI�WKH�PRQWK�������SP��LQ�WKH�)HOORZVKLS�+DOO�DW 
=LRQ�/XWKHUDQ�&KXUFK��������:LQNHU�5RDG��)RUW�0\HUV��)/������ 

+HUH�LV�D�VLWH�WKDW�KDV�HYHU\�ULYHU�DQG�FUHHN�PDSSHG�IRU�WKH�ZKROH�VWDWH��VHSDUDWHG�E\�FRXQW\��&OLFN�
RQ�WKH�]RRPLI\�WDE�EHORZ�HDFK�PDS�WR�]RRP�LQ��(QMR\�� 

� 
6DYH�WR�\RXU�GHVNWRS�VR�\RX�FDQ�ILQG�DQG�XVH�LW�RIWHQ� 

 
KWWS���IFLW�XVI�HGX�IORULGD�PDSV�JDOOHULHV�K\GURJUDSK\�LQGH[�SKS 



� 

 

Websites & Locations of Interest 
)RVVLO�&OXE�RI�/HH�&RXQW\��ZZZ�IFROF�FRP� 

)&2/&�)RVVLO�&OXE�RI�/HH�&RXQW\��,QF��F�R�$/�*29,1 
75($685(5 
�����0,''/(72:1�67��3257�&+$5/277(��)/25,'$������� 

 

7KH�)&2/&�ZHEVLWH�LV�D�VRXUFH�IRU�OLQNV�WR�)RVVLO�ZHEVLWHV�RI�LQWHUHVW��DUFKLYHG�PRQWKO\�FOXE�QHZVOHWWHUV��
GHWDLOV�RQ�FOXE�PHHWLQJV�DQG�RIILFHUV�� 
 

0XVHXP�RI�1DWXUDO�+LVWRU\�#�*DLQHVYLOOH�ZZZ�IOPQK�XIO�HGX�� 

7KH�)RVVLO�3URMHFW��ZZZ�P\)266,/�RUJ 

5DQGHOO�5HVHDUFK�&HQWHU�32�%R[������3LQHODQG��)/�ZZZ�IOPQK�XIO�HGX�55&�� 

6PLWKVRQLDQ�1DWXUDO�+LVWRU\�0XVHXP�ZZZ�PQK�VL�HGX� 

6RXWKZHVW�)ORULGD�0XVHXP�RI�+LVWRU\������-DFNVRQ�6W���)RUW�0\HUV�ZZZ�086(80RI+,6725<�RUJ� 

7KH�%DLOH\-0DWWKHZV�6KHOO�0XVHXP�������6DQLEHO-&DSWLYD�5G��6DQLEHO��)/�ZZZ�VKHOOPXVHXP�RUJ� 

&UDFNHU�0XVHXP�DW�3LRQHHU�3DUN�LQ�=ROIR�6SULQJV��)/�7HO�������������� 

ZZZ�KDUGHHFRXQW\�QHW�FUDFNHUWUDLOPXVHXP�DERXW�KWPO 
 

&DSH�&RUDO�)ULHQGV�RI�:LOGOLIH�%XUURZLQJ�2ZOV� 

ZZZ�FFIULHQGVRIZLOGOLIH�RUJ� 

&DOXVD�1DWXUH�&HQWHU�DQG�3ODQHWDULXP������2UWL]�$Y��)RUW�0\HUV�7HO����-���-�����
ZZZ�FDOXVDQDWXUH�RUJ 

,PDJLQDULXP������&UDQIRUG�$YH��)RUW�0\HUV� 

ZZZ�L-VFL�RUJ� 
 

)ORULGD�)RVVLO�&OXEV� 

6RXWKZHVW�)ORULGD�)RVVLO�&OXE� 

ZZZ�VRXWKZHVWIORULGDIRVVLOFOXE�FRP� 

7DPSD�%D\�)RVVLO�&OXE� 

ZZZ�WDPSDED\IRVVLOFOXE�FRP� 

2UODQGR�)RVVLO�&OXE� 

ZZZ�IORULGDIRVVLOKXQWHUV�FRP� 

7KH�)RVVLO�)RUXP 

 ZZZ�WKHIRVVLOIRUXP�FRP�LQGH[�SKS  

)RVVLO�7UHDVXUHV�RI�)ORULGD� 

ZZZ�IRVVLO-WUHDVXUHV-RI-IORULGD�FRP� 

)ORULGD�3DOHRQWRORJLFDO�6RFLHW\� 

KWWS���IORULGDSDOHRVRFLHW\�FRP� 
 

&ROOHFWLQJ�9HUWHEUDWH�)RVVLOV�RQ�)ORULGD�VWDWH�ODQGV�UHTXLUHV�D�SHUPLW��$�IRVVLO�KXQWLQJ�SHUPLW�LV�DOVR�SDUW�
RI�EHLQJ�DQ�HWKLFDO�)ORULGD�IRVVLO�KXQWHU��� 

)ORULGD�9HUWHEUDWH�)RVVLO�3HUPLW�KWWS���IOPQK�XIO�HGX�QDWVFL�YHUWSDOHR�YSSHUPLW�KWP� 

 

3HDFH�5LYHU�:DWHU�/HYHOV� 

KWWS���ZDWHUGDWD�XVJV�JRY�IO�QZLV�UW� 
 

3LFNLQJ�8S�,VRODWHG�1DWLYH�$PHULFDQ�$UWLIDFWV��ZZZ�IOKHULWDJH�FRP�QHZV�IDT�FIP 



� 

 

&�K>���,Z/^dD�^�D��d/E'͊͊ 

�Ɛ�ŝŶ�ƚŚĞ�ƉĂƐƚ͕�ŽƵƌ�ĂŶŶƵĂů��ŚƌŝƐƚŵĂƐ�ŵĞĞƟŶŐ͕�;ůĂƚĞ�ƚŚŝƐ�ǇĞĂƌ�ŽŶ��ĞĐĞŵďĞƌ�ϮϭͿ͕�ǁŝůů�
ďĞ�Ă�^ŽĐŝĂů�ƚǇƉĞ�ŵĞĞƟŶŐ͕�ǁŝƚŚ�ŵĞŵďĞƌƐ�ďƌŝŶŐŝŶŐ�Ă�ĚŝƐŚ�ƚŽ�ƐŚĂƌĞ͘�dŚĞ�ĐůƵď�ƉƌŽǀŝĚĞƐ�
ĚƌŝŶŬƐ͕�ƚŚĞ�ƚƵƌŬĞǇ—ĐŽŽŬĞĚ�ƚŚŝƐ�ǇĞĂƌ�ďǇ�^ƵĞ�ZŚŽĚĞƐ͕͊�ĂŶĚ�ƚŚĞ�ŚĂŵ—ĐŽŽŬĞĚ�ƚŚŝƐ�
ǇĞĂƌ�ďǇ�'ŽƌĚŝ��Śů͊͘� DĞŵďĞƌƐ�ƐŚĂƌĞ�Ă�ĚŝƐŚ�ƚŚĞǇ�ǁŽƵůĚ�ůŝŬĞ�ƚŽ�ďƌŝŶŐ͕�ďĞ�ŝƚ�ŵĞĂƚƐ�Žƌ�
ǀĞŐĞƚĂďůĞƐ�Žƌ�ƐĂůĂĚƐ�Žƌ�ĚĞƐĞƌƚƐ͊�;tĞ�ĂůǁĂǇƐ�ƐĞĞŵ�ƚŽ�ŚĂǀĞ�ůŽƚƐ�ŽĨ�ĚĞůŝĐŝŽƵƐ�ĚĞƐĞƌƚƐ͊Ϳ�
dŚĞ�ĐůƵď�ƉƌŽǀŝĚĞƐ�ƚŚĞ�ƉůĂƚĞƐ͕�ŶĂƉŬŝŶƐ͕�ƐŝůǀĞƌǁĂƌĞ͕�ĞƚĐ͘�/Ĩ�ǇŽƵ�ďƌŝŶŐ�Ă�ƐĞƌǀŝŶŐ�ƐƉŽŽŶ͕�
ƉůĞĂƐĞ�ůĂďĞů�ŝƚ�ǁŝƚŚ�ǇŽƵƌ�ŶĂŵĞ͕�ƐŽ�ǁŚĞŶ�ŝƚ͛Ɛ�ůĞŌ�ďĞŚŝŶĚ J ǁĞ�ĐĂŶ�ƌĞƚƵƌŶ�ŝƚ�ƚŽ�ƚŚĞ�
ŽǁŶĞƌ͘  

�ůƐŽ͕�Ă�ƉĂƌƚ�ŽĨ�ƚŚĞ�ĂŶŶƵĂů��ŚƌŝƐƚŵĂƐ�ĞǆƚƌĂǀĂŐĂŶǌĂ͊�ŝƐ�ŽƵƌ�ŐŝŌ�ĞǆĐŚĂŶŐĞ͊ �/ƚ͛Ɛ�ƐŝŵƉůĞ͕�
ĨŽƌ�ĂŶǇ�ŵĞŵďĞƌ�ǁŚŽ�ǁŽƵůĚ�ůŝŬĞ�ƚŽ�ƉĂƌƟĐŝƉĂƚĞ͘�^ŝŵƉůǇ�ǁƌĂƉ�Ă�ŐŝŌ͕�ǁŚĞƚŚĞƌ�ŝƚ�ďĞ�
ĨŽƐƐŝůƐ͕�Žƌ�ŶŽŶ-ĨŽƐƐŝů͕�ĂŶĚ�ƉůĂĐĞ�ŽŶ�ƚŚĞ�ĚĞƐŝŐŶĂƚĞĚ�ƚĂďůĞ�ĨŽƌ�ƚŚĂƚ�ƚǇƉĞ�ŽĨ�ŐŝŌ͘�/Ĩ�ǇŽƵ�
ďƌŝŶŐ�ŽŶĞ-ǇŽƵ�ŐĞƚ�ŽŶĞ͊��ƌŝŶŐ�ƚǁŽ-ŐĞƚ�ƚǁŽ͊�/Ĩ�ǇŽƵ�ďƌŝŶŐ�Ă�ŶŽŶ-ĨŽƐƐŝů�ŐŝŌ͕�ƉůĞĂƐĞ�ƚĂŬĞ�
ƚŚĂƚ�ƐĂŵĞ�ƚǇƉĞ͘�/Ĩ�ǇŽƵ�ǁĂŶƚ�Ă�ĨŽƐƐŝů�ŐŝŌ͕�ƚŚĞŶ�ǇŽƵ�ŵƵƐƚ�ďƌŝŶŐ�Ă�ĨŽƐƐŝů�ŐŝŌ�ƚŽ�ƐǁĂƉ�
ĨŽƌ͘ � dŚŝƐ�ŝƐ�Ă�ŐŽŽĚ�ƟŵĞ�ŽĨ�ǇĞĂƌ�ƚŽ�ďĞ�ŐĞŶĞƌŽƵƐ͘�dƌǇ�ƚŽ�ƐǁĂƉ�Ă�ŐŝŌ�ƚŚĂƚ�ǇŽƵ�ǁŽƵůĚ�ůŝŬĞ�
ƚŽ�ŐĞƚ�ǇŽƵƌƐĞůĨ͘  

�Ž�ŶŽƚ�ƉƵƚ�ǇŽƵƌ�ŶĂŵĞ�ŽŶ�ƚŚĞ�ŐŝŌ͘ 

tĞ�ǁŝůů�ĂůƐŽ�ŚĂǀĞ�ƐŽŵĞ�ĚŽŽƌ�ƉƌŝǌĞƐ�ƚŽ�ŚĂŶĚ�ŽƵƚ�ƚŽ�ůƵĐŬǇ�ďůƵĞ�
ƟĐŬĞƚ�ǁŝŶŶĞƌƐ͊  

�ŶǇ�ŵĞŵďĞƌ͕ �ǁŚŽ�ǁĂŶƚ�ƚŽ�ďƌŝŶŐ�ŝŶ�ĂŶǇ�ĨŽƐƐŝůƐ�ĨŽƌ�ƐŚŽǁ�ĂŶĚ�
ƚĞůů͕�ĂƐ�ƵƐƵĂů�ĂƌĞ�ǁĞůĐŽŵĞ�ƚŽ�ĚŽ�ƐŽ͘ 

^ĞĞ�ǇŽƵ�ƚŚĞƌĞ͊͊�D�ZZz��,Z/^dD�^͊͊͊͊ 

>ŽƵŝƐ 



� 

 

�ŝŵĞĞĞΖƐ��ŽƌŶĞƌ͊͊� 
7KH�2WKHU�/LYHV�RI�)RVVLOV 

,¶YH�DOZD\V�SRQGHUHG��DV�,¶P�GLJJLQJ�LQ�WKH�ULYHUV�DQG�FUHHNV�RI�)ORULGD��ZKDW�PXVW�KDYH�JRQH�WKURXJK�
WKH�PLQGV�RI�1DWLYH�$PHULFDQV�ZKHQ�WKH\�FDPH�DFURVV�PHJDORGRQ�WHHWK�DQG�PDPPRWK�ERQHV��7KH\�
PLJKW�KDYH�WKRXJKW�³GLQQHU´�LQ�UHJDUGV�WR�WKH�PDPPRWK�ERQHV��EXW�PRUH�WKDQ�OLNHO\��LQ�D�WLPH�ZKHQ�
VXSHUVWLWLRQ�DQG�VFLHQWLILF�LJQRUDQFH�UXOHG��FHUWDLQ�IRVVLOV�DWWDLQHG�GHHS�VSLULWXDO�VLJQLILFDQFH��5HFHQWO\��D�
UHDGHU�RI�P\�EORJ�UHDFKHG�RXW�WR�PH�WR�VHH�LI�,�KDG�DQ\�VHJPHQWV�RI�WKH�&UHWDFHRXV�SHULRG�EDFXOLWHV�,�
IRXQG�LQ�QRUWKHDVWHUQ�0RQWDQD�IRU�VDOH��+H�VDLG�KH�OLNHG�WR�JLYH�WKHP�WR�IULHQGV�RI�KLV�ZKR�ZHUH�
%ODFNIRRW�,QGLDQV�DQG�OLYHG�QHDU�WKH�$PHULFDQ��&DQDGLDQ�ERUGHU�RI�0RQWDQD��7KH\�YLHZHG�WKH�EDFXOLWHV�
VHJPHQWV�DV�WDOLVPDQV��,¶G�QHYHU�KHDUG�RI�VXFK�D�WKLQJ� 

7LPH�IRU�*RRJOH� 
+HUH¶V�ZKDW�,�IRXQG�RXW��DQG�LW�ZDV�DOO�QHZV�WR�PH��� 
%DFXOLWHV�ZHUH�FHSKDORSRG�PDULQH�DQLPDOV�DQG�H[KLELWHG�HODERUDWH�VXWXUH�OLQHV�EHWZHHQ�WKH�VHJPHQWV�RI�
WKHLU�VKHOO-OLNH�ERGLHV��ZKLFK�DUH�VWLOO�YLVLEOH�LQ�PDQ\�RI�WKH�IRVVLOV��0HPEHUV�RI�WKH�%ODFNIRRW�WULEH�DQG�
VRPH�RWKHU�3ODLQV�WULEHV��SHUFHLYHG�WKH�VKDSH�RI�EDFXOLWHV�VHJPHQWV�DV�UHVHPEOLQJ�D�ELVRQ��WKXV�WKH�
VHJPHQWV�ZHUH�LPEXHG�ZLWK�WKH�VSLULWXDO�SRZHU�WR�VXPPRQ�ELVRQ�KHUGV��5HIHUUHG�WR�DV LQLVNLP� WKH\�ZHUH�
UXEEHG�ZLWK�UHG�RFKUH�DQG�SODFHG�LQ�PHGLFLQH�EXQGOHV��%ODFNIRRW�,QGLDQV�ZHUH�WUDGLWLRQDOO\�GHSHQGHQW�RQ�
ELVRQ�IRU�IRRG��VKHOWHU��FORWKLQJ��HWF��DQG�OLYHG�D�VHPL-�QRPDGLF�OLIH�IROORZLQJ�WKH�KHUGV�RQ�WKHLU�PLJUDWLRQ�
URXWH�ZKLFK�FRYHUV�ZKDW�LW�QRZ�WKH�DUHD�EHWZHHQ�0RQWDQD�DQG�&DQDGD� 
%ODFNIHHW�DQG�RWKHU�QRUWKHUQ�WULEHV�EHJDQ�FROOHFWLQJ�WKHVH�IRVVLOV�DW�OHDVW�D�WKRXVDQG�\HDUV�DJR��PDQ\�
IURP�D�ELJ�IRVVLO�GHSRVLW�RQ�&DQDGD¶V�%RZ�5LYHU�ZKLFK�URFNKRXQGV�QRZ�NQRZ�DV�³%DFXOLWH�%HDFK�´�*UDE�
D�WRZHO�DQG�VRPH�+DZDLLDQ�7URSLF��7KDW¶V�D�EHDFK�,�ZDQW�WR�YLVLW� 
,¶YH�LQFOXGHG�D�SKRWR�RI�WZR�EDFXOLWHV�VHJPHQWV�WKDW�,�IRXQG�LQ�0RQWDQD�WKLV�-XQH��2QH�VKRZV�WKH�VXWXUH�
OLQHV�DQG�WKH�RWKHU�LV�DQ�H[DPSOH�RI�KRZ�\RX�FRXOG�LPDJLQH�DQ�DQLPDO�VKDSH�LQ�WKH�IRVVLO��D�SRHWLF�DUWIXO�
ZD\�IRU�WKH�DQLPDO�WR�OLYH�RQ�ORQJ�DIWHU�LW¶V�JRQH�H[WLQFW�  



� 

 

<XNDJLU�:RROO\�0DPPRWK� 
 

7KH�EHDXWLIXOO\�SUHVHUYHG�KHDG�RI�WKH�<XNDJLU�ZRROO\�PDPPRWK��WKH�PRVW�FRPSOHWH�HYHU�IRXQG��,W�LV�

�������\HDUV�ROG��'LVFRYHUHG�LQ�<DNXWLD�LQ�������DV�ZHOO�DV�LWV�KHDG�DQG�WXVNV��WKH�IURQW�OHJV�DQG�SDUWV�RI�

LWV�VWRPDFK�DQG�LQWHVWLQDO�WUDFW�ZHUH�UHFRYHUHG�IURP�WKH�SHUPDIURVW�� 

Fossil Board meeting  



� 

 

Pictures at  

Dr. Gordon Hubbell’s Museum 

Nov. 5, National Fossil Day 



� 

 

Pictures of the  

FLMNH Basement Collections Tour 

Nov 3,  National Fossil Day  



� 

 

Pictures of the  

NFD Celebration Event at the Museum 

Nov 4,  National Fossil Day  



�� 

 

Mike Siciliano had a good day diving the fossil beds of 

Venice Beach!! He also had mammoth, whale, and horse.  



�� 
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/Ζŵ�ŶŽƚ�Ă�ŚƵŐĞ�ƚƌŝĂŶŐůĞ�ĐŽůůĞĐƚŽƌ͕ �;ƐŚĂƌŬ�ƚĞĞƚŚͿ͕ ĞǀĞŶ�ƚŚŽƵŐŚ�ŝŶ�ƚŚĞ�ĐŽƵƌƐĞ�ŽĨ�Ϯϱ�ǇĞĂƌƐ�
ŽĨ�ĐŽůůĞĐƟŶŐ�/ΖǀĞ�ĂĐƋƵŝƌĞĚ�Ă�ŐŽŽĚ�ŵĂŶǇ͘��Ƶƚ͕�ŽƚŚĞƌ�ĨŽƐƐŝůƐ�ŽŌĞŶ�ŶĞĞĚ�ƌĞƉĂŝƌ͕ �ĂŶĚ�
ƐŽŵĞƟŵĞƐ�ƌĞƐƚŽƌĂƟŽŶ͕�ƐŽ�ĂƐ�ƚŽ�ďĞ�ƵƐĞĚ�ŝŶ�ĂŶ�ĂƌƟĐƵůĂƟŽŶ�ŽĨ�ůŝŵď�ďŽŶĞƐ͕�ĞƚĐ͘�DŽƐƚ�
ŵƵƐĞƵŵƐ�ĐŽŶƐŝĚĞƌ�Ă�ĚŝŶŽƐĂƵƌ͕ �ĨŽƌ�ĞǆĂŵƉůĞ͕�ĐŽŵƉůĞƚĞ͕�ŝĨ�ŝƚƐ�ϲϬй͘�dŚĞ�ƌĞƐƚ�ŝƐ�
ƌĞĐŽŶƐƚƌƵĐƚĞĚ�ĂŶĚ�ƌĞƐƚŽƌĞĚ͘  
,ŽǁĞǀĞƌ͕ �ƐŚĂƌŬ�ƚĞĞƚŚ�ĐŽůůĞĐƚŽƌƐ�ǀĞƌǇ͕�ǀĞƌǇ�ƌĂƌĞůǇ�ĞǀĞƌ�ƚƌǇ�ƚŽ�ƌĞ-ĐƌĞĂƚĞ�Ă�ƐŚĂƌŬ�
ĚĞŶƟƟŽŶ͕�ǁŚĞƌĞ�ƚŚĞ�ƚĞĞƚŚ�ƉŽƐŝƟŽŶƐ�ĂƌĞ�ŝŵƉŽƌƚĂŶƚ�ƚŽ�ŚĂǀĞ�ĂŶĚ�ƚŚƵƐ�Ă�ƌĞƉĂŝƌĞĚ�ƚŽŽƚŚ�
ŝƐ�ŽŬ͘�^ŝŶĐĞ�ŵŽƐƚ�ĂƌĞ�ũƵƐƚ�ĚŝƐƉůĂǇĞĚ�ĂƐ�ŝŶĚŝǀŝĚƵĂů�ƐƉĞĐŝŵĞŶƐ͕�ŵŽƐƚ�ĐŽůůĞĐƚŽƌƐ�ǁĂŶƚ�ĂƐ�
ƉĞƌĨĞĐƚ�Ă�ƚŽŽƚŚ�ĂƐ�ƚŚĞǇ�ĐĂŶ�ĂīŽƌĚ͘�dŚƵƐ͕�ƵƐƵĂůůǇ͕�ǁŚĞŶ�ĚĞĂůŝŶŐ�ǁŝƚŚ�Ă�ƐŚĂƌŬ�ƚŽŽƚŚ͕�
ƵŶůĞƐƐ�ŝƚΖƐ�ĂŶ�ĞǆƚƌĞŵĞůǇ�ƌĂƌĞ�ĞǆĂŵƉůĞ͕�ǀĂůƵĞ�ǁŝůů�ŶŽƚ�ŝŶĐƌĞĂƐĞ�ǁŝƚŚ�ƌĞƐƚŽƌĂƟŽŶ͘  
KĐĐĂƐŝŽŶĂůůǇ͕�ǇĞƐ͕�ďƵƚ�ƵƐƵĂůůǇ͕�ŶŽ͘��ŶĚ͕�ŝĨ�ƚŚĞ�ƌĞƐƚŽ�ũŽď�ŝƐ�ŶŽƚ�ĞǆĐĞůůĞŶƚ͕�ƚŚĞ�ƚŽŽƚŚ�ĐĂŶ�
ďĞ�ŐƌĞĂƚůǇ�ĚĞǀĂůƵĞĚ�ĂŶĚ�ƵŶĚĞƐŝƌĞĚ͘  
dŚĞƐĞ�ĂƌĞ�ŵǇ�ƚŚŽƵŐŚƚƐ͕�ďƵƚ͕�ŬĞĞƉ�ŝŶ�ŵŝŶĚ͕�/Ζŵ�ŶŽƚ�ĂƐ�ƐĞƌŝŽƵƐ�Ă�ƚƌŝĂŶŐůĞ�ĐŽůůĞĐƚŽƌ�ĂƐ�
ŵĂŶǇ�ŽƚŚĞƌ�ĨŽůŬƐ͘ 

>ŽƵŝƐ 

3LFWXUH�RI�D�EDE\�0DVWRGRQ�MDZ��)RXQG�LQ�D�*DLQHVYLOOH�FUHHN��'LVFRYHUHG�ODVW�\HDU��

E\�D�ORFDO�FROOHFWRU��1R�ZHDU�RQ�WKH�WHHWK��DQG�DQ�XQHUXSWHG�WKLUG�PRODU�VWLOO�LQ�WKH�

MDZ��LQGLFDWHV�WKDW�WKLV�EDE\�PDVWRGRQ�ZDV�VWLOO�QXUVLQJ�� � 



�� 

 

)/01+�'DWDEDVH�VHDUFK�WXWRULDO 

,ĞƌĞΖƐ�ƚŚĞ�ƚƵƚŽƌŝĂů�ĨŽƌ�ƚŚĞ�ƐĞĂƌĐŚ�ĨƵŶĐƟŽŶ�ŵǇ�ƚĂůŬ�ǁĂƐ�ďĂƐĞĚ�ŽŶ͘�dŚŝƐ�ƐŚŽƵůĚ�ŚĞůƉ�ŶĂǀŝŐĂƚĞ�ƚŚĞ�ĚĂƚĂďĂƐĞ�ĂŶĚ�ůŽŽŬ�Ăƚ�ĨŽƐƐŝůƐ͘ 

^ĞĂŶ�DŽƌĂŶ͕�D͘^͘ 

WŚ͘�͘�^ƚƵĚĞŶƚ 

hŶŝǀĞƌƐŝƚǇ�ŽĨ�&ůŽƌŝĚĂ͕��ĞƉĂƌƚŵĞŶƚ�ŽĨ��ŝŽůŽŐǇ 

&ůŽƌŝĚĂ�DƵƐĞƵŵ�ŽĨ�EĂƚƵƌĂů�,ŝƐƚŽƌǇ 

ƐŵŵŽƌĂŶΛƵŇ͘ĞĚƵ 

;ϲϬϵͿ�ϲϭϳ-ϱϵϭϵ 

dŽ�ǀŝĞǁ�ŝŵĂŐĞƐ�ŽĨ�ǀĞƌƚĞďƌĂƚĞ�ĨŽƐƐŝůƐ�ĨƌŽŵ�ƚŚĞ�&ůŽƌŝĚĂ�DƵƐĞƵŵ�ŽĨ�EĂƚƵƌĂů�,ŝƐƚŽƌǇ�ĐŽůůĞĐƟŽŶƐ͗ 

��������*R�WR�IORULGDPXVHXP�XIO�HGX�YHUWSDOHR-VHDUFK 

��������7R�VHH�LPDJHV�FKHFN�WKH�³2QO\�5HVXOWV�:LWK�,PDJHV´�ER[�DW�WKH�WRS�RI�WKH�VHDUFK 

��������(QWHU�\RXU�VHDUFK�WHUPV�RI�LQWHUHVW� 

· 7D[RQRPLF�WHUPV��H�J���&ODVV��2UGHU��)DPLO\��*HQXV��6SHFLHV� 

o   7KHVH�DUH�DOO�ODWLQL]HG�QDPHV��VR�\RX�ZLOO�QHHG�WR�NQRZ��JHQHUDOO\��ZKDW�\RX�DUH�ORRNLQJ�IRU��*RRG�
UHVRXUFHV�LQFOXGH�³7KH�)RVVLO�9HUWHEUDWHV�RI�)ORULGD´�-5LFKDUG�+XOEHUW��WKH�WD[RQRPLF�OLVWV�RQ�WKH�
)/01+�9HUWHEUDWH�)RVVLO�6LWHV�SDJHV��IORULGDPXVHXP�XIO�HGX�IORULGD-YHUWHEUDWH-IRVVLOV�VLWHV����)/01+�
VSHFLHV�DFFRXQWV��IORULGDPXVHXP�XIO�HGX�IORULGD-YHUWHEUDWH-IRVVLOV�VSHFLHV����RU�VLPSO\�E\�XVLQJ�*RRJOH� 

· /RFDOLW\�WHUPV��H�J���&RXQW\��6LWH��)RUPDWLRQ��/DQG�0DPPDO�$JH��(SRFK� 

o   $JDLQ��VRPH�RI�WKHVH�WHUPV�PD\�EH�XQIDPLOLDU�WR�D�JHQHUDO�FROOHFWLRQ��VXFK�DV�WKH�+HPSKLOOLDQ�
1RUWK�$PHULFDQ�/DQG�0DPPDO�$JH��EXW�UHVRXUFHV�RQ�WKH�)/01+�ZHEVLWH��H�J���IORULGDPXVH�
XP�XIO�HGX�IORULGD-YHUWHEUDWH-IRVVLOV�ODQG-PDPPDO-DJHV���VKRXOG�EH�DEOH�WR�SURYLGH�VRPH�KHOS� 

· &ROOHFWLRQ�WHUPV��H�J���&ROOHFWRU��'RQRU�1DPH��'DWH�&ROOHFWHG� 

o   7KHVH�VKRXOG�EH�IDLUO\�VHOI-H[SODQDWRU\� 

· $QDWRPLFDO�WHUPV��1DWXUH�RI�6SHFLPHQ� 

o   7KLV�ZLOO�SHUKDSV�EH�WKH�PRVW�FRPPRQO\�XVHG�VHDUFK�ILHOG��EXW�DOVR�WKH�WULFNLHVW�WR�QDYLJDWH�ZLWKRXW�
IDPLOLDULW\�RI�WKH�WHUPV�XVHG��,�ZRXOG�UHFRPPHQG�FKDQJLQJ�WKH�GURS-GRZQ�PHQX�IURP�³(TXDOV´�WR�
³&RQWDLQV´�VR�WKDW�VHDUFK�UHWXUQV�DOO�UHVXOWV�ZLWK�WKH�VHDUFK�WHUP�HQWHUHG��0RVW�DQDWRPLFDO�WHUPV�ZLOO�
EULQJ�EDFN�WKH�WHUPV�\RX�ZLOO�OLNHO\�EH�ORRNLQJ�IRU��)RU�H[DPSOH��W\SLQJ�LQ�³XOQD´�LQ�WKH�1DWXUH�RI�6SHF�
LPHQ�ILHOG�DQG�FKDQJLQJ�WKH�GURS-GRZQ�WR�FRQWDLQV�ZLOO�UHWXUQ�DOO�XOQDH�IURP�RXU�FROOHFWLRQ�WKDW�KDYH�
EHHQ�LPDJHG��³IHPXU´�ZLOO�UHWXUQ�DOO�IHPRUD��³YHUWHEUD´�DOO�YHUWHEUDH��³VNXOO´�DOO�VNXOOV��³PDQGLEOH´�DOO�
ORZHU�MDZV��HWF� 

+RZHYHU��GXH�WR�RXU�LGHQWLILFDWLRQ�V\VWHP��VHDUFKLQJ�RQ�³WRRWK´�ZLOO�RQO\�UHWXUQ�D�VXEVHW�RI�DOO�WKH�SKR�
WRV�RI�RXU�WHHWK��7KLV�EHFDXVH�RXU�WHHWK�DUH�ODEHOHG�DV�&��,��3��RU�0��IRU�FDQLQH��LQFLVRU��SUHPRODU��RU�PR�
ODU��UHVSHFWLYHO\��IRU�PDPPDOV�DQG�WKHQ�JLYHQ�D�QXPEHU�WKDW�SHUWDLQV�WR�ZKLFK�H[DFW�WRRWK�LW�LV����
WKURXJK�����6R��D�3���OHIW�XSSHU�ZRXOG�EH�D�OHIW�XSSHU�IRXUWK�SUHPRODU�ZKLOH�D�P���ULJKW�ORZHU�ZRXOG�EH�D�
ULJKW�ORZHU�WKLUG�PRODU��,I�\RX�VLPSO\�VZLWFK�WKH�GURS-GRZQ�WR�³&RQWDLQV´�DQG�W\SH�³S�´�WKHQ�³S�´�WKHQ�
³S�´�WKHQ�³S�´�LQWR�WKH�1DWXUH�RI�6SHFLPHQ�ILHOG�\RX�VKRXOG�DOO�LPDJHV�WKDW�FRQWDLQ�D�SUHPRODU�LQ�WKHP�
RU�³P�´��³P�´��³P�´�IRU�VSHFLPHQV�WKDW�FRQWDLQ�D�PRODU��,W¶V�D�OLWWOH�WULFN\��EXW�IHHO�IUHH�WR�HPDLO�PH�
DWVPPRUDQ#XIO�HGX�LI�\RX�FDQ¶W�JHW�LW�ILJXUHG�RXW��+RSHIXOO\��LQ�WKH�IXWXUH�WKH�GDWDEDVH�VHDUFK�IXQFWLRQ�
ZLOO�EH�D�OLWWOH�PRUH�XVHU-IULHQGO\� 

��������&OLFN�WKH�EOXH�³6XEPLW�4XHU\´�EXWWRQ 

· 7KLV�ZLOO�UHWXUQ�DOO�WKH�LPDJHV�DW�WKH�ERWWRP�RI�WKH�SDJH�IRU�WKH�VHDUFK�\RX�W\SHG�LQ�DERYH� 

KƚŚĞƌ�ƵƐĞĨƵů�ŚŝŶƚƐ�ŝŶĐůƵĚĞ�ƐǁŝƚĐŚŝŶŐ�ďĞƚǁĞĞŶ�ƚŚĞ�ƚĂďůĞ�ĂŶĚ�ůŝƐƚ�ŽƉƟŽŶ�ŝŶ�ƌĞƐƵůƚƐ�ďŽǆ͕�ĐůŝĐŬŝŶŐ�ƚŚĞ�͞�ŝƐƉůĂǇ͟�ďŽǆ�ĨŽƌ�Ă�ĮĞůĚ�ƚŚĂƚ�ŵĂǇ�
ŶŽƚ�ƐŚŽǁ�ƵƉ�ďǇ�ĚĞĨĂƵůƚ͕�ƐŽƌƟŶŐ�ďǇ�Ă�ƉĂƌƟĐƵůĂƌ�ĮĞůĚ�ƵƐŝŶŐ�ƚŚĞ�͞^Žƌƚ��ŝƌĞĐƟŽŶ͟�ĚƌŽƉ-ĚŽǁŶ�ŵĞŶƵ͕�ĂŶĚ�ĞǆƉŽƌƟŶŐ�ƚŚĞ�ƌĞƐƵůƚƐ�ĂƐ�Ă�͘ĐƐǀ�
ĮůĞ͘ 
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Dinosaur-Killing Asteroid Cast a 2-Year Shroud of Darkness Over Earth 
%\ /DXUD�*HJJHO��6HQLRU�:ULWHU _�$XJXVW���������������SP�(7 

 

�ƌĞĚŝƚ͗�ƐŽůĂƌƐĞǀĞŶͬ^ŚƵƩĞƌƐƚŽĐŬ 

7KH���PLQXWHV�RI�GDUNQHVV�FDXVHG�E\�WKH�
WRWDO�VRODU�HFOLSVH�HDUOLHU�WKLV�ZHHN�PD\�
VHHP�PRPHQWRXV��EXW�LW
V�QRWKLQJ�FRP�
SDUHG�ZLWK�WKH�SURORQJHG�GDUNQHVV�WKDW�IRO�
ORZHG�WKH�GLQRVDXU-NLOOLQJ�DVWHURLG�WKDW�
FROOLGHG�ZLWK�(DUWK�DERXW������PLOOLRQ�
\HDUV�DJR��D�QHZ�VWXG\�ILQGV� 

:KHQ�WKH��-PLOH-ZLGH�����NLORPH�
WHUV� DVWHURLG�VWUXFN��(DUWK�SOXQJHG�LQWR�D�
GDUNQHVV�WKDW�ODVWHG�QHDUO\�WZR�\HDUV��WKH�
UHVHDUFKHUV�VDLG� 

7KLV�GDUNQHVV�ZDV�FDXVHG��LQ�SDUW��E\�WUH�
PHQGRXV�DPRXQWV�RI�VRRW�WKDW�FDPH�IURP�

ZLOGILUHV�ZRUOGZLGH��:LWKRXW�VXQOLJKW��(DUWK
V SODQWV�FRXOGQ
W�SKRWRV\QWKHVL]H��DQG�WKH�SODQHW�GUDVWLFDOO\�
FRROHG��7KHVH�WZR�NH\�IDFWRUV�OLNHO\�WRSSOHG�JOREDO�IRRG�FKDLQV�DQG�FRQWULEXWHG�WR�WKH�PDVV�H[WLQFWLRQ�DW�WKH�
HQG�RI�WKH�GLQRVDXU�DJH��NQRZQ�DV�WKH�0HVR]RLF��DFFRUGLQJ�WR�WKH�VWXG\��>:LSH�2XW��+LVWRU\
V�0RVW�0\VWHUL�
RXV�([WLQFWLRQV@ 

7KH�ILQGLQJ�PD\�KHOS�VFLHQWLVWV�XQGHUVWDQG�ZK\�PRUH�WKDQ����SHUFHQW�RI�DOO�VSHFLHV��LQFOXGLQJ�WKH�QRQ-DYLDQ�
GLQRVDXUV��VXFK�DV 7\UDQQRVDXUXV�UH[� DQG�ODUJH�PDULQH�UHSWLOHV��VXFK�DV�WKH�SOHVLRVDXU��ZHQW�H[WLQFW�DIWHU�WKH�
DVWHURLG�VODPPHG�LQWR�ZKDW�LV�QRZ�0H[LFR
V�<XFDWiQ�3HQLQVXOD��WKH�UHVHDUFKHUV�VDLG�  

.LOOHU�DVWHURLG 
:KHQ�WKH�VSDFH�URFN�VPDVKHG�LQWR�(DUWK��LW�SUREDEO\ WULJJHUHG�HDUWKTXDNHV��WVXQDPLV�DQG�HYHQ�YROFDQLF�HUXS�
WLRQV��WKH�UHVHDUFKHUV�VDLG��7KH�DVWHURLG�KLW�ZLWK�VXFK�IRUFH�WKDW�LW�ODXQFKHG�YDSRUL]HG�URFN�VN\-KLJK�LQWR�WKH�
DWPRVSKHUH��8S�WKHUH��WKH�YDSRUL]HG�URFN�ZRXOG�KDYH�FRQGHQVHG�LQWR�VPDOO�SDUWLFOHV��FDOOHG�VSKHUXOHV� 

:KHQ�WKH�VSKHUXOHV�SOXQJHG�EDFN�GRZQ�WR�(DUWK��WKH\�FROOLGHG�ZLWK�DLU�PROHFXOHV��FDXVLQJ�IULFWLRQ�DQG�KHDWLQJ�
WR�WHPSHUDWXUHV�KRW�HQRXJK�WR�LJQLWH�ILUHV�DURXQG�WKH�ZRUOG��,Q�IDFW��D�WKLQ�EDQG�RI�VSKHUXOHV�FDQ�VWLOO�EH�IRXQG�
LQ�WKH�JHRORJLF�UHFRUG��WKH�UHVHDUFKHUV�VDLG� 

0RVW�ODUJH�0HVR]RLF�ODQG�DQLPDOV�GLHG�LQ�WKH�DVWHURLG
V�LPPHGLDWH�DIWHUPDWK���EXW�DQLPDOV�WKDW OLYHG�LQ�WKH�
RFHDQV RU�WKRVH�WKDW�FRXOG�EXUURZ�XQGHUJURXQG�RU�VOLS�XQGHUZDWHU�WHPSRUDULO\�FRXOG�KDYH�VXUYLYHG���WKH�
VWXG\
V�OHDG�UHVHDUFKHU��&KDUOHV�%DUGHHQ��D�SURMHFW�VFLHQWLVW�DW�WKH�1DWLRQDO�&HQWHU�IRU�$WPRVSKHULF�5HVHDUFK�
�1&$5��LQ�%RXOGHU��&RORUDGR��VDLG�LQ�D�VWDWHPHQW� 

�2XU�VWXG\�SLFNV�XS�WKH�VWRU\�DIWHU�WKH�LQLWLDO�HIIHFWV�—�DIWHU�WKH�HDUWKTXDNHV�DQG�WKH�WVXQDPLV�DQG�WKH�EURLO�
LQJ���%DUGHHQ�VDLG���:H�ZDQWHG�WR�ORRN�DW�WKH�ORQJ-WHUP�FRQVHTXHQFHV�RI�WKH�DPRXQW�RI�VRRW�ZH�WKLQN�ZDV�FUH�
DWHG�DQG�ZKDW�WKRVH�FRQVHTXHQFHV�PLJKW�KDYH�PHDQW�IRU�WKH DQLPDOV�WKDW�ZHUH�OHIW�� 

(DUWK�ZLWKRXW�SKRWRV\QWKHVLV 
(YHQ�WKRXJK�UHVHDUFKHUV�IRXQG�HYLGHQFH�IRU�WKH�DVWHURLG�LQ�WKH�ODWH�����V��WKHUH�VWLOO�LVQ
W��XQLYHUVDO�DJUHH�
PHQW��RQ�KRZ�ORQJ�(DUWK�ZDV�VKURXGHG�LQ�GDUNQHVV�DIWHU�WKH�VSDFH�URFN�VPDFNHG�LQWR�WKH�SODQHW��%DUGHHQ�WROG�
/LYH�6FLHQFH��>'RRPVGD\����5HDO�:D\V�(DUWK�&RXOG�(QG@ 
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%DUGHHQ�DQG�KLV�FROOHDJXHV�XVHG�WKH�PRVW�XS-WR-GDWH�HVWLPDWHV�RI�WKH�DPRXQW�RI�ILQH�VRRW�LQ�WKH�JHRORJLF�UHF�
RUG�—�WKDW�LV���������PLOOLRQ�WRQV��7KHQ��WKH\�SOXJJHG�WKDW�DPRXQW�LQWR�WKH�1&$5-EDVHG�&RPPXQLW\�(DUWK�
6\VWHP�0RGHO��&(60��—�D�PRGHUQ�FKHPLVWU\-FOLPDWH�PRGHO�WKDW�IDFWRUV�LQ�FRPSRQHQWV�UHODWHG�WR�WKH�DWPRV�
SKHUH��ODQG��RFHDQ�DQG�VHD�LFH��7KLV�PRGHO�DOORZHG�WKH�VFLHQWLVWV�WR�VLPXODWH�WKH�HIIHFW�RI�VRRW�LQ�WKH�\HDUV�IRO�
ORZLQJ�WKH�DVWHURLG�LPSDFW� 

�'LIIHUHQW�VWXGLHV�KDYH�DVVXPHG�YDULRXV�W\SHV�RI�SDUWLFOHV�LQFOXGLQJ�GXVW��VXOIDWHV�DQG�VRRW���%DUGHHQ�WROG�
/LYH�6FLHQFH�LQ�DQ�HPDLO���$OO�RI�WKHVH�SDUWLFOHV�FDQ�EORFN�HQRXJK�VXQOLJKW�WR�FRRO�WKH�VXUIDFH��EXW�RQO\�VRRW�LV�
VR�VWURQJO\�DEVRUELQJ�WKDW�LW�LV�VHOI-ORIWLQJ��FDQ�KHDW�WKH�VWUDWRVSKHUH�DQG�UHGXFHV�VXQOLJKW�DW�WKH�VXUIDFH�OLJKW�WR�
YHU\�ORZ�OHYHOV�� 

7KH�QHZ�UHVXOWV�VKRZ�ZKDW�D�FDWDVWURSKLF�HIIHFW�WKH�VRRW�KDG�RQ�(DUWK� 

�2XU�VWXG\�VKRZV�LW�LV�GDUN�HQRXJK�WR�VKXW�GRZQ�SKRWRV\QWKHVLV�IRU�XS�WR�WZR�\HDUV���%DUGHHQ�VDLG���7KLV�
ZRXOG�KDYH�D�GHYDVWDWLQJ�HIIHFW��SDUWLFXODUO\�LQ�WKH�RFHDQ��VLQFH�WKH�RFHDQ�UHOLHV�XSRQ�SK\WRSODQNWRQ�DV�D�SUL�
PDU\�VRXUFH�RI�IRRG�DQG�ORVV�RI�WKLV�ZRXOG�EH�FDWDVWURSKLF�WR�WKH�HQWLUH�IRRG�FKDLQ�� 

(YHQ�LI�WKH�VRRW�OHYHOV�KDG�EHHQ�RQH-WKLUG�WKLV�HVWLPDWHG�DPRXQW��SKRWRV\QWKHVLV�ZRXOG�KDYH�VWLOO�EHHQ�EORFNHG�
IRU�DQ�HQWLUH�\HDU��WKH�UHVHDUFKHUV�IRXQG� 

2WKHU�FDWDVWURSKLF�HIIHFWV 
,Q�DGGLWLRQ�WR�VWRSSLQJ�SKRWRV\QWKHVLV��WKLV�ZRUOGZLGH�FORXG�RI�VRRW�ZRXOG�KDYH�SUHYHQWHG�PXFK�RI�WKH�VXQ
V�
KHDW�IURP�UHDFKLQJ�(DUWK��$IWHU�WKUHH�\HDUV�IROORZLQJ�WKH�FUDVK��WKH�ODQG�DQG�RFHDQV�ZRXOG�KDYH�FRROHG�E\�DV�
PXFK�DV����GHJUHHV�)DKUHQKHLW�����GHJUHHV�&HOVLXV��DQG����GHJUHHV�)�����GHJUHHV�&���UHVSHFWLYHO\��WKH�UH�
VHDUFKHUV�IRXQG��>&UDVK�����%LJJHVW�,PSDFW�&UDWHUV�RQ�(DUWK@ 

,Q�FRQWUDVW��WKH�XSSHU�DWPRVSKHUH��NQRZQ�DV�WKH�VWUDWRVSKHUH��ZRXOG�KDYH�ZDUPHG�EHFDXVH�WKDW
V�ZKHUH�WKH�
VRRW�IORDWHG�DURXQG��DEVRUELQJ�WKH�VXQ
V�KHDW��7KHVH�URDVWLQJ�WHPSHUDWXUHV�ZRXOG�KDYH GHSOHWHG�WKH�R]RQH��DQG�
DOVR�DOORZHG�IRU�YDVW�TXDQWLWLHV�RI�ZDWHU�YDSRU�WR�KRYHU�LQ�WKH�VWUDWRVSKHUH��:KHQ�WKLV�ZDWHU�YDSRU�FKHPLFDOO\�
UHDFWHG�LQ�WKH�VWUDWRVSKHUH��LW�ZRXOG�KDYH�FUHDWHG�K\GURJHQ�FRPSRXQGV�WKDW�OHG�WR�IXUWKHU�R]RQH�GHVWUXFWLRQ��
DFFRUGLQJ�WR�WKH�UHVHDUFKHUV� 

$V�WKH�R]RQH�GLVDSSHDUHG�DQG�WKH�VRRW�FOHDUHG��GDPDJLQJ�GRVHV�RI�XOWUDYLROHW�OLJKW�UHDFKHG�(DUWK��KDUPLQJ�OLIH�
WKHUH��WKH�UHVHDUFKHUV�VDLG� 

:KHQ�WKH�VWUDWRVSKHUH�HYHQWXDOO\�FRROHG�GRZQ��WKH�ZDWHU�YDSRU�WKHUH�FRQGHQVHG�DQG�EHJDQ�UDLQLQJ��DEUXSWO\�
ZDVKLQJ�DZD\�WKH�VRRW��%DUGHHQ�VDLG��$V�VRPH�VRRW�OHIW��WKH�DLU�WKHUH�FRROHG��ZKLFK�LQ�WXUQ�OHG�WKH�ZDWHU�YDSRU�
WR�FRQGHQVH�LQWR�LFH�SDUWLFOHV��ZKLFK�ZDVKHG�DZD\�PRUH�VRRW� 

2QFH�WKLV�FRROLQJ�F\FOH�UHSHDWHG�HQRXJK�WLPHV��WKH�WKLQQLQJ�VRRW�OD\HU�YDQLVKHG�ZLWKLQ�PRQWKV��WKH�UHVHDUFKHUV�
IRXQG� 

%DUGHHQ�FUHGLWHG�KLV�IULHQG�%HWW\�3LHUD]]R��D�VHQLRU�VFLHQWLVW�DW�WKH�3ODQHWDU\�6FLHQFH�,QVWLWXWH��D�QRQSURILW�
KHDGTXDUWHUHG�LQ�7XFVRQ��$UL]RQD��ZLWK�VHFXULQJ�IXQGLQJ�IURP�1$6$�IRU�DQ�HDUOLHU�VWXG\�WKDW�HQDEOHG�DQG�LQ�
VSLUHG�WKLV�VWXG\��8QIRUWXQDWHO\��3LHUD]]R�GLHG�EHIRUH�UHVHDUFK�RQ�WKH�HQG-&UHWDFHRXV�DVWHURLG�JRW�XQGHUZD\� 

%DUGHHQ�DOVR�QRWHG�VHYHUDO�OLPLWDWLRQV��LQFOXGLQJ�WKDW�WKH�PRGHO�LV�EDVHG�RQ�D�PRGHUQ�(DUWK��DQG�WKDW�DW�WKH�
HQG�RI�WKH�&UHWDFHRXV�SHULRG�(DUWK
V�FRQWLQHQWV�ZHUH�LQ�GLIIHUHQW�ORFDWLRQV�DQG�WKH�SODQHW�DOVR�KDG�GLIIHUHQW�
DWPRVSKHULF�SURSHUWLHV��VXFK�DV�GLIIHUHQW�FRQFHQWUDWLRQV�RI�JDVHV� 

7KH�VWXG\�ZDV�SXEOLVKHG�RQOLQH�0RQGD\��$XJ������LQ�WKH MRXUQDO�3URFHHGLQJV�RI�WKH�1DWLRQDO�$FDGHP\�RI�6FL�
HQFHV� 

2ULJLQDO�DUWLFOH�RQ /LYH�6FLHQFH� 
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