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This report is preliminary and has not been reviewed for conformity
with U.S. Geological Survey editorial standards or with the North
American Stratigraphic code. Any use of trade, product, or firm

names is for descriptive purposes only and does not imply
endorsement by the U.S. Government.
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UHFRUGV��7KH�GDWD�SUHVHQWHG�KHUH�DUH�PDLQWDLQHG�DV�SDUW�RI�D�VWDWHZLGH�GDWDEDVH�RQ�PLQHV�
SURVSHFWV�DQG�PLQHUDO�RFFXUUHQFHV�WKURXJKRXW�$ODVND�

'LVWULEXWLRQ�RI�PLQHUDO�RFFXUUHQFHV�LQ�WKH�&KULVWLDQ�����������VFDOH
TXDGUDQJOH��QRUWKHDVWHUQ�$ODVND

7KLV�DQG�UHODWHG�UHSRUWV�DUH�DFFHVVLEOH�WKURXJK�WKH�86*6�:RUOG�:LGH�:HE�VLWH
KWWS���ZZZ�PUV�DN�ZU�XVJV�JRY�DUGI��&RPPHQWV�RU�LQIRUPDWLRQ�UHJDUGLQJ�FRUUHFWLRQV�RU
PLVVLQJ�GDWD��RU�UHTXHVWV�IRU�GLJLWDO�UHWULHYDOV�VKRXOG�EH�GLUHFWHG�WR�WKH�DXWKRU�V��RI�WKLV
FRPSLODWLRQ�

-DPHV�'RYHU
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$QFKRUDJH��$.�����������
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6LWH��/HYL�&UHHN

�7\SH��2FFXUUHQFH

�$5')�QR���&6���

�/DWLWXGH�      ����� 4XDGUDQJOH�  &6�%��

�/RQJLWXGH��������

�/RFDWLRQ�GHVFULSWLRQ�DQG�DFFXUDF\�
/HYL�&UHHN����PLOHV������NP��QRUWKZHVW�RI�7V\RRNWXLKYXQ�/DNH��DERXW����PLOHV������
NP��QRUWK�RI�9HQHWLH��ZLWKLQ���PLOHV������NP��

�&RPPRGLWLHV�
�0DLQ���&U��3*( 2WKHU� ����������

�2UH�PLQHUDOV���&KURPLWH

�*DQJXH�PLQHUDOV���0DJQHWLWH

�*HRORJLF�GHVFULSWLRQ�
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5LYHU�PDILF�XOWUDPDILF�FRPSOH[�

�$OWHUDWLRQ�
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6LWH��8QQDPHG

�7\SH��2FFXUUHQFH

�$5')�QR���&6���

�/DWLWXGH�      ����� 4XDGUDQJOH�  &6�&��

�/RQJLWXGH��������

�/RFDWLRQ�GHVFULSWLRQ�DQG�DFFXUDF\�
/RFDWLRQ�SORWWHG�LV�ORFDOLW\����RI�%DUNHU��������S�������DERXW���PLOHV������NP��ZHVW�
VRXWKZHVW�RI�PDMRU�IRUN�LQ�1RUWK�)RUN�RI�(DVW�)RUN�RI�&KDQGDODU�5LYHU��ZLWKLQ�WZR
PLOHV������NP��

�&RPPRGLWLHV�
�0DLQ���&X 2WKHU� ����������

�2UH�PLQHUDOV� ����������

�*DQJXH�PLQHUDOV� ����������

�*HRORJLF�GHVFULSWLRQ�
&RSSHU�YDOXHV�DSSHDU�WR�EH�UHODWHG�WR�8SSHU�'HYRQLDQ�EODFN�PHWDFODVWLF�S\OOLWLF
URFNV�XQGHU�D�WKUXVW�VKHHW�RI�6NDMLW�/LPHVWRQH�

�$OWHUDWLRQ�
����������

�:RUNLQJV�([SORUDWLRQ�
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�$JH�
����������
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6LWH��&KULVWLDQ�5LYHU�&KURPLXP

�7\SH��3URVSHFW

�$5')�QR���&6���

�/DWLWXGH�      ����� 4XDGUDQJOH�  &6�%��

�/RQJLWXGH��������

�/RFDWLRQ�GHVFULSWLRQ�DQG�DFFXUDF\�
+LOO�������LQ�KHDGZDWHUV�DUHD�RI�0DUWHQ�&UHHN��DERXW����PLOHV�������NP��ZHVW�RI
&KULVWLDQ��ZLWKLQ���PLOH������NP��

�&RPPRGLWLHV�
�0DLQ���&U 2WKHU�  3*(

�2UH�PLQHUDOV���&KURPLWH

�*DQJXH�PLQHUDOV� ����������

�*HRORJLF�GHVFULSWLRQ�
&KURPLWH�DVVRFLDWHG�ZLWK�SHULGRWLWLF�URFNV�DQG�\HOORZLVK�VRLO�FRQWDLQV�UHVLGXDO
QRGXOHV�RI�GDUN��ZHDNO\�PDJQHWLF�PDWHULDO�����LQFKHV������������PP��DFURVV����7\SH
RI�XOWUDPDILF�RFFXUUHQFH�XQFHUWDLQ

�$OWHUDWLRQ�
����������

�:RUNLQJV�([SORUDWLRQ�
� $QDO\VLV�RI��D���OE�������NJ��VDPSOH�RI�QRGXOHV�VKRZHG�����SHUFHQW��FKURPLXP�DQG�D

WUDFH�RI�SODWLQXP�DQG�SDOODGLXP�

�$JH�
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�'HSRVLW�PRGHO�
/RGH

�'HSRVLW�PRGHO�QXPEHU��$IWHU�&R[�DQG�6LQJHU�������RU�%OLVV��������
����������

�3URGXFWLRQ���1R 6WDWXV�  ,QDFWLYH
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����������
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5HIHUHQFHV�&LWHG

%DUNHU��-�&���������0LQHUDO�LQYHVWLJDWLRQV�RI�FHUWDLQ�ODQGV�LQ�WKH�HDVWHUQ�%URRNV�5DQJH�
D�VXPPDU\�UHSRUW���8�6��%XUHDX�RI�0LQHV�2SHQ�)LOH�5HSRUW�1R������������S�

%DUNHU��-�&���������0LQHUDO�LQYHVWLJDWLRQV�RI�FHUWDLQ�ODQGV�LQ�WKH�HDVWHUQ�%URRNV�5DQJH�
�������8�6��%XUHDX�RI�0LQHV�2SHQ�)LOH�5HSRUW�1R�������������S�

%DUNHU��-�&���DQG�&ODXWLFH��.�+���������0LQHUDO�UHFRQQDLVVDQFH�RI�WKH�3RUFXSLQH�5LYHU
UHJLRQ���D�VXPPDU\�UHSRUW���8�6��%XUHDX�RI�0LQHV�2SHQ)LOH�5HSRUW�1R������������S�

%OLVV��-�'��HG���������'HYHORSPHQWV�LQ�GHSRVLW�PLQHUDO�GHSRVLW�PRGHOLQJ���8�6�
*HRORJLFDO�6XUYH\�%XOOHWLQ�����������S�

&R[��'�3���DQG�6LQJHU��'�$���������0LQHUDO�GHSRVLW�PRGHOV���8�6��*HRORJLFDO�6XUYH\
%XOOHWLQ�����������S�

(QQV��6���DQG�)LQGOH\��$���������9HQHWLH�,QGLDQ�5HVHUYDWLRQ���8QSXEO��%ULWLVK�3HWUROHXP
0LQHUDO�6XUYH\�����S�

)ROH\��-�<���%DUNHU��-�&���DQG�%URZQ��/�%���������&ULWLFDO�DQG VWUDWHJLF�PLQHUDOV
LQYHVWLJDWLRQV�LQ�$ODVND���&KURPLXP���8�6��%XUHDX�RI�0LQHV�2SHQ�)LOH�5HSRUW�1R�����
�������S�

)ROH\��-�<���%XUQV��/�(���6FKQHLGHU��&�/���DQG�)RUEHV��5�%���������3UHOLPLQDU\�UHSRUW�RI
SODWLQXP�JURXS�HOHPHQW�RFFXUUHQFHV�LQ�$ODVND���$ODVND�'HSDUWPHQW�RI�*HRORJLFDO
DQG�*HRSK\VLFDO�6XUYH\V�3XEOLF�'DWD�)LOH�����������S���VFDOH�������������

+DZOH\��&�&���DQG�*DUFLD��*���������0LQHUDO�DSSUDLVDO�DQG�JHRORJLF�EDFNJURXQG�RI�WKH
9HQHWLH�1DWLYH�/DQGV���8QSXEO��%XUHDX�RI�,QGLDQ�$IIDLUV�FRQWUDFW�UHSRUW�QR���(���
�������

8�6��%XUHDX�RI�0LQHV��������6SDWLDO�GDWD�H[WUDFWHG�IURP�WKH�0LQHUDOV�$YDLODELOLW\
6\VWHP�0LQHUDO�,QGXVWU\�/RFDWLRQ�6\VWHP��0$6�0,/6����8�6��%XUHDX�RI�0LQHV
6SHFLDO�3XEOLFDWLRQ��������&'�520�

8�6��*HRORJLFDO�6XUYH\��������'HVFULSWLRQV�RI�WKH�ILHOGV�XVHG�WR�UHSRUW�EULHI�GHVFULSWLRQV
RI�PLQHV��SURVSHFWV��DQG�PLQHUDO�RFFXUUHQFHV�LQ�$ODVND�DQG�+DZDLL���8�6��*HRORJLFDO
6XUYH\�2SHQ�)LOH�5HSRUW����������S�


