
���������	��

�����������	�������������������! #"%$&"(')��*#+&"('�$,".-0/!12*3'���45�6+879/!*3+&"�:, #";/=<>�?451@/!+&�("!�0A&�	�
-�BC���EDF���
�?��G�GH�H�=�F�I����AJ*#'�KJL,M&"!�!�	+&*ON6"�1P'2*O7JQ"�-SRT�U��<&1P*#"!�VGCW!X,�VYCL& Z/!�("\[!<&'2'P*#"�<]�!-0/!12*3'��
4^12/!+&�("!_

`badcfefg;h;ikj lmh�nTjdoFiko�p�h;q rtsuo
q�p�v h;i n wbnxvyh�i z a|{ko
g~}6ad�
z nxv�v�����nxifv0}6o
������o
{fh;q�p�h(a.ifv�nTp�p��ko ��oFjdh�adiknxg��|qHnxg(o

�����^�H���5���
�F�
�I�6'P7�L�"�7@1P�6�61@/=L&M&*#��'P72<&$&*3"�'�*3+I'P"�$&*3�."(+879/!1�KI1P"�'P"�1PN!�6*#1P'F'2M,�����(�6�d�.�6+�$&*#/!�6"�+,"(7@*3��721@/!+,'��
� �612�./=7@*3�6+&'S� � L&1P"(N=/! 3"�+87�1P�J�9 6� � �!12�d*#+&���d*#+&"(1@/! 3'��¡'2<&�9M|/=' � "� 3$&'2L&/!1�$&*3'2'P�6 #<,72*#�6+./!+&$¢ =/=�6 #*£�
+&*372"¤L&12"(��*3L&*37@/=7@*3�6+u/=7% 3�¥�U72"��dL�"(1@/=72<&12"¢�61%*# 3 #*372*#¦�/=7@*3�6+§/!'2'P�J�(*Z/=72"�$¨�H*O7@Mu'2*3 #*3��*3©&�;/=72*#�6+ª*#+
'@/!+&$,'P7@�!+&"�'�<&+&$&"(1�M&*#�6M,"�1F7@"(�.L«"�12/=7@<,12"%���!+&$&*372*#�6+,'�_x�¬"(+&'2"('T� � ��/!12:«�6+5/=72"%��"(�."(+¡7@/=7@*3�6+&'
/!12"S12"(L��!1P7@"($T<,+&$&"�1?N6"(1PK
N=/!1P*Z/!:& 3"y���!+&$&*372*#�6+,'�_0��N6"�1?�6"(�6 #�!�6*#�y1P"� 3"(N=/!+87?7@*#�d"yL«"�1P*#�­$&'��¥7@M,"�'2"
"(®�"��(72'��d*#�6M87S�6*ON6"H12*3'2"�7@��'2*3�6+&*O©5�;/!+87�L«�612�6'P*37¯K%�9M&/!+&�6"('��¡7@���.�61P"H�61S #"�'P'S*#121P"(N!"�12'P*#:& 3"H'2";/= O�
*#+&�6'x/!+&$¨7@M,"�12" � �612"¢���6+87@1P�6 \72M&"¤L«"�1P�."�/!:&*# 3*37¯K§L5/V727@"(12+°/!+,$¨7@M&"¤�d*#�!1@/=72*#�6+§� �H± <&*3$u/!+&$
'2�6 3<,7@"('�_
G�M&"¢L&1P"�'P"�+87%���!+¡7212*3:&<,7@*3�6+ª'2M&�¥�²M&�¥�U/I�!"��­�9M&"��d*#��/! S�.�­$&<& 3"x��/!'T*#+87@"(�61@/V7@"�$³*#+´/�L&1P"��
"�µJ*#'�7@*#+,�
¶6�·:5/!'P*#+x'P*#�x<, Z/=72�61�_?G�M&*3'����­$&"=�812" � "(12"($x7@�
/!'����y¸¹��ºFA�»¼'2"("�79/!:, #"�½¾�6*#'�/! #1P";/!$JK
/!:& #"T7@�|/!�(���6<&+87 � �61�M&"(72"�12�!�6"�+&"(�6<&'�'2"($&*#�d"�+87�$&"(L��!'2*372*#�6+5¿=<&L& 3* � 7¾¿V"�12�!'2*#�!+I'P"�À¡<&"�+,��"�'T/!+&$
12"�L,12�­$&<&��"('	N!"�1P72*#��/! ?���6�dL5/!��7@*#�!+�L,M&"�+&�!�."(+5/,�«/!���(�612$,*#+&�%7@�./Á�� Z/='2'2*3��"� Z/='P7@�V�¯L& #/!'P72*#�F1PM&"��
�6 #�6�=K � �61T72M&"¢'P"�$&*3�."(+¡72'�_k�E/!'2')���6+&'P"�1�N!/V7@*#�!+¨L&12*3+&��*3L& #"(' � �!1T:«�!7@M ± <&*#$´/!+&$¨'P�6 #*3$&'T/!12"
<&'2"($>_yº�'2*#+,�6 #"S"�À¡<5/V7@*#�!+T*3'�/!'P'2"(�x:& #"($x/!+,$)'2�! 3N6"($ � �61 ± <,*#$)L,12"�'P'2<&1P"�<&'P*#+&��/H©&+&*372"�N!�6 #<&�d"
/!L&L&1P�8/!�9M¨/=+&$³*O7@"(1@/=72*3N6"Á+¡<&�d"�1P*#�;/= y'2�9M&"(�."('�_|�H"�'P<& 372'�� � 7@M,".'P*#�x<& #/=7@�!1
/!12"Á�./!*#+, 3K�7@M&"
"(N6�! #<,72*#�6+I� � 7@M," ± �¥��L5/V727@"(12+f/V7C72M&")�! #�6:5/= ¬'2�;/= #"!�^�HM&*3�9Mk�¢/;K|"¾µ,M,*#:&*O7	�(�6�dL5/!�(72*#�6+�$&*3'��
"�À¡<&*# 3*#:&1P*#<&�Â/!���(�6�dL5/!+&*3"�$|:8KÃ7@M&"��6"�+,"�1@/V7@*#�!+�� � �¥N6"(1��¯L,12"�'P'2<&1P"x12"(�6*#�d"�'(_SºÄN­*#'P���=�ÅL& Z/='P7@*3�
12M&"(�6 #�6�=K � �61�72M&"�'2"�$,*#�d"�+87@'HM5/!'H:«"�"(+I�(�6+&'2*3$&"�1P"�$|7@�d/!+5/= 3K­'2"��¥N6"(1��¯�(�6�dL5/!�(72*#�6+|L&M,"�+&�6�%�
"�+5/,_�G0/! ¡*#+,�)/!$JN!/=+¡7@/!�6"C� � 72M&"C ­+,���H 3"�$&�!"�� ��± <&*#$ÁN6"( #�­��*O7@*#"('�7@M&1P�6<&�6Md7@M&"CM&"(72"�1P�6�6"�+,"��6<&'
L��61P�6<&'�'P"�$&*3�."(+¡72'��,72M&"�1P�¢/= ]M&*3'P7@�!1PK.�;/!+|:«"
12"��(�6+&'�7@12<,�(7@"($>_�G�M&"�/!*#�U� � 7@M,"
L&12"('2"�+87HN6"(1��
'2*#�!+)� � 72M&"��(�J$,"�*#'?7@��12" ± "��(707@M&"\�¢/=*#+��6"��­�9M&"��d*#��/! ¡*#+87@"(1@/!��7@*3�6+&'�:�"�7¯��"("�+Á�.�¥N­*#+,�	'P�6 #<,72"�'
/!+&$Á'2�6 3*#$&'(�!*3+Á/!+Á/=7272"��dL,7�72�
$&"�'P��1P*#:«"�7@M&"�$&*#/!�6"(+&"(72*#��L,12�­��"�'P'2"('S72M5/=7S/=12"H/=®�"���7@*#+,�F:5/!'P*#+&'
$&<&12*3+&�%7@M&"(*#1� 3* � "!_

Æ³�^Ç��F�?ÇPÈ
É�Ê?Ë·��ÌÃÍ&ÎFÊ��\Ê?�H�«ÎFÊ�ÏbÇ��¬�SÉ¢Ë&�
ÐCÑ!Ï²�H�
Ê�É
G�M&*#'
1P"���"(+87TL&/!1P7
� � 7@M&"%+¡<&�d"�1P*#�;/= ��d�J$&"( �*3'F:5/!'P"�$§�6+k7@M,"% #�­�;/! ?7@M&"(12�d�J$JKJ+&/!�.*3�)"(À­<,*O�
 #*#:,12*#<,�ÒL&12*3+&��*3L& #"=_y�H"�$&�;µ¢L&12�­��"('2'P"�'�/!1P"�$&*3'21P"��8/!1P$&"�$¤/=7�72M&*#'�'P7@/!�6"!_S�\<& # %�(�6�.L«�6'P*37@*3�6+d*#'
"�µJL&12"('2'P"�$�*#+.72"�1P�.'\� � ���!�.L«�6+&"(+¡72'� ¡+&�¥�H+|/!'\:5/!'2*3'�'PL�"(��*#"('�»Ó�\"(7@M, !"!�]Ô¥Õ6Õ6X8½¾_y��1P*#" ± K6�­7@M&"
7@�!7@/! >/!À¡<&"(�6<&'H���!+&��"(+¡721@/=72*#�6+Ã� � 72M&"�'P"
���6�dL«�6+&"�+872'H/!12" � �6<,+&$¤�HM&"�+|'P�6 3N­*#+,�Á/x'PK­'P72"��Ö� �
+&�6+J�Å #*#+,";/!1�/= #�6"(:&1@/!*3��"�À¡<5/V7@*#�!+&'	»�Ô�½0�HM&*3�9M¢*3'�:&<&*# O7�:8K%'2<,:&'P72*37@<,*#+&���¢/='2'S/!��7@*#�!+d"(À¡<5/=7@*3�6+&'
»×W6½�*#+872�%�¢/!'P'H���6+&'P"�1�N!/V7@*#�!+�"(À¡<5/=7@*3�6+&'T»Ó¶6½�_

Ø�Ù¥Ø »ÓÚ�Û�½�Ü¹Ý0Þ«ßà
áPâ�ã�ä á�å

Û¯æ á Ý�ç5èéê£â�ã
»ÓÚ ê ½�ë¾ìÓí î »�Ô�½

AAPG Annual Meeting 
March 10-13, 2002 

Houston, Texas 

 1

 

AAPG Search and Discovery Article #90007©2002 AAPG Annual Meeting, Houston, Texas, March 1-13, 2002



ï á Ütæ á Ý�ç5èéê£â�ã
»ÓÚ ê ½ ë¾ìÓí î »ÓW6½

Ø�Ù¥Ø »ÓÚ�Û�½�Ü¹Ý0Þ«ßà
áPâ�ã�ä á�å

Û¾»Óï á ½ »ð¶8½
�HM&"�1P"�ñEÚ�ò²*3'\72M&"
+¡<&�x:«"�1�� � :&/!'2*3'����6�dL«�6+&"�+872'��5ñIïxóu*#'\72M&"F7@�=79/! «+¡<&�x:«"�1�� � �(�6+&'2*3$J�
"�12"($¤'2L«"��(*#"('��&æ á *#'�7@M&"C7@M&"(12�d�J$JKJ+&/!�.*3�����­"(ôd��*3"�+87 � �!1�72M&" � �!12�./=7@*3�6+Á� � 72M&"�õ6ö£÷F'PL�"(��*#"('��»ÓÚ ê ½�7@M,"x/!��7@*3N­*O7¯K|� � 7@M,")øÓö£÷):5/!'2*3'��(�6�.L«�6+&"(+87;��»Óï á ½�7@M&"T/!��7@*3N­*O7¯K|� � 7@M,")'2L«"��(*#"('�+¡<&�x:«"�1õ
ä á�å ê

7@M&"�'P72�6*#�9M,*#�6�d"(7212*#�	���­"(ôd��*3"�+87C� � 7@M&"Cõ6ö£÷)'PL�"(��*#"('	*3+Ã7@M&"�øÓö£÷T:5/!'P*#'����!�.L«�6+&"(+¡7�_
G�M&"
7@M&"(12�d�J$,K­+5/=�.*3�F���6+,'P79/=+¡72'Cæù/!1P"F7@"��dL«"�1@/V7@<&1P"
$&"�L«"�+&$&/!+87;_SG�M&"�'P"TL&/!1@/!�d"(72"�1P'H/!12"
"�µ­7@12/!�(72"�$ � 1P�6�Â72M&"T��B�����D0ºF�¨$5/=7@/!:5/!'P"!_
�¯�6+&*#�Á'�7@12"(+&�6Mª���61P12"(�(7@*3�6+&'�/!1P"d*3+87@12�­$&<&�("�$ª<&'2*3+&���
/;NJ*3"�' � �61P�¢/! 3*#'P�I_)���J"�ôd��*#"(+87@'�ú ê 1P"��
 Z/=72*#+&�¢/!�(72*3N­*372*#"�'H7@�¢���6+&�("�+87@12/=7@*3�6+&'�/!1P")�6*ON6"(+f:¡Kkû Ù�ü »¼ú ê ½HÜbý	þ�ÿ�� ê »

� �
Ô�� � � ý�� � ½C�HM,"�12"

7@M&" � *3'�7@M&"�*#�!+&*#�F'�7@1P"�+&�!72MI� � 72M&"�'2�6 3<,7@*3�6+>_
4^�!1¢:5/!'P*#+·�d�­$&"� 3*#+&�ªL&<&1PL��6'P"�'(�F/´12/!+&�6"k� � �.*3+&"�12/! #'d/!1P"k'2"( #"���7@"($ 72M5/=7¤/!12"k+¡<&�d"�1P�6<&'
"�+&�6<,�6M 7@�u�;/=L,7@<&1P"f7@M&"f'PL5/=7@*#/! HN!/=12*Z/=:&*# 3*37¯K°� � 7@M,"fL&12"('2"�+87�$5/;K· 3*372M&�6 #�!�6*#"('�_ º	À­<,"��6<&'
'2L«"���*3"�'�7@M&/=7H/!1P"
+&"��("�'2'2/!1PKÃ72�%L&12�­$&<&�("F7@M&"('2"��d*#+&"(1@/! 3'�/!1P"�7@M&"(+|'2"� 3"���7@"�$]_\º  3�J��/! ]'P"(7H� �
:5/!'2*3'0'PL�"(��*3"�'�»	��
��

�:&<&*3 #$&*3+&�H:& #�­�9 ¡'9½¬*#'?7@M&"(+x/=7P79/!�9M&"($)7@�	";/!�9M)��"� 3 8� � 72M&"�¶!� �."('2M>�=:&<,7 � �61
7@1@/=+&' � "(1��d�­$&"� 3*#+&�&�V7@M&"H'PL�"(��*Z/V7@*#�!+&'S/!12"H/= #'2��"¾µ,L,12"�'P'2"($¤*#+d/
���6�d�d�6+%'2"�7;�¡�H*37@MÁ�d*#+&*3�x<&�
'2*#¦("!�\� � :&/!'2*3'%"� #"(�."(+87@'Á12" � "�12"($�72�³/='Á72M&"|�6 #�!:5/! �:&/!'2*3'�_uº� 3 �7@M,"�:&/!'2*3'dM&/¥N!"Ã7@M&"|'@/=�."
$&*#�d"�+&'P*#�6+]_)º�7�";/=�9Mª72*#�d")'P72"�L>�?7@M,"Á/! #�6�!12*372M&� '2"("� ¡' � �!1
/Ã'P79/=:& #"%�d*#+&"(1@/! 0/!'P'2"��):& Z/!�!"!�
+5/!�d"� 3K� 3�J�! F/=70<&+&$&"(12'2/=7@<&12/=7@"($x�d*#+&"(1@/! 3'��!10/V7�+&"��°'2<&L«"�1P'@/=72<&1@/V7@"�$)�.*3+&"�12/! #'(_�G�M,"�12" � �612"
�.*3+&"�12/! #'�/=12"�/! # 3�¥��"($|72�ÁL&12"(��*#L,*379/V7@"
�61�$&*3'2�6 ON6"�/!'�72M&"�:5/!'2*3+|�6"��6�d"(721PK¢"(N6�! 3N6"('�_� ÎFÊ Í&�5�S�FË,È)�\�,Í Ê��C�F��Í5Ç������S�F� Í&ÎFÊ��¬���
È
É�ÇP�F�UË­Í,�5��Í,Ê����
º��d�6+&�F7@M,"HN=/!1P*#"�7¯K)� � '2�! #<,72*#�6+&'�/;N!/=*# Z/=:& #"\*#+x7@M,"�12";/=�(7@*ON6"�721@/!+&'PL��!1P7S #*O7@"(1@/=72<&12"=�!��"H/=$5/!L,7
/%7¯�\�=�Å'P7@"(LI�d"(72M&�­$>�,�H*372M|/%'2"�À¡<&"(+87@*Z/= ¬*37@"(1@/=72*3N!"
/!L&L&1P�8/!�9M³»×A­�¯º
½��,'P79/=1P7@*3+&�Á/=7H"�/!�9M�72*#�d"
'P7@"(L%�H*37@M)/!+%"�µJL& 3*#�(*37�'2�6<,12��"�72"�1P� *3+T7@M,"�7@12/!+&'2L«�61�7y"�À¡<5/V7@*#�!+&'��6$,"�12*ON6"($ � 12�6� 7@M,"�'2�6 3<,7@*3�6+
� � 7@M,"T7@M,"�12�d�­$,K­+5/!�d*#��L&12�!:& #"(��*3+E"�/!�9Mk��"( # Ó_�G�M&"x'2"�7F� � L5/!1P72*Z/! ¬$,*3®�"�12"(+87@*Z/= �"(À¡<5/=7@*3�6+&'
»Ó-S�
��'9½�*#'H'2�! 3N6"($ � �!1�7@M&"
7@�=79/! >�(�6+&�("�+87@12/=7@*3�6+I� � "�/!�9MI+,�6+I�(�6+&'P"�1PN=/=72*3N!"��(�6�dL��6+,"�+87;_
G�M&*#'S12"�/!�(72*#�6+d'2�!<&12�("H72"�1P������"�µJL&1P"�'2'P"�'�72M&"H�¢/='2'�7@12/!+&' � "(1S*#+Á";/!�9M.��"( # � �61�/
�6*ON6"�+d:5/!'P*#'
���6�dL��!+&"�+87C*#+Ã:«"(7¯�\"�"(+E7@M&"
'P�6 #<J7@*#�!+|/!+&$|7@M&"
�d*#+&"(1@/! 3'��­�HM&*#�9M�*#'�1P"�À¡<&*#1P"�$Ã7@�Á*3+&'2<&1P"
7@M&"
7@M&"(12�d�J$,K­+5/=�.*3�F"�À¡<&*3 #*#:,12*#<,�U�H*O7@M&*3+|72M&"
7@*3�."F'�7@"(L>_
�F"�+&�!72*#+&�ª:8K���7@M&"�$&*3®�<&'P*3N6"¾�¯�(�6+8N6"���7@*ON6"I721@/!+,' � "�1.�6L«"�1@/V7@�61(�\�\"I'P<&���("�'2'P*3N!"� 3K '2�6 ON6" � �61
";/!�9MI���6�dL��!+&"�+87CÚ�Û¾�&72M&"
7@12/!+&'2L«�61�7H"�À¡<5/=72*#�6+��

»ÓÚ�� ��� ãÛ ýuÚ �Û ½� Ø Ü��C»ÓÚ �Û ½ �!� �" »¼Y¡½
'P79/=1P7@*3+&� � 12�6��Ú �Û /=+&$ � 1P�6�t72M&"S'2�6<,12��"S7@"(12�d' � �  ¡+&�¥�H+x/=7¬72*#�d"�'P7@"(L$#0_�º	+T*3+¡72"�1P�."($&*Z/=72"
���6+&�("�+87@12/=7@*3�6+³Ú � �%� ã *3'
$&"�1P*3N6"($¨/=7
72*#�d"x'P72"�L&#'� ÔÁ�HM,*#�9Mª*#'
<&'P"�$¨/='T/Ã'�79/!1�7@*#+,�|N=/! 3<&"
� �61� #�­�6 ¡*#+&�x/=7�7@M&"
72M&"�1P�.�­$,K­+5/!�d*#�F"(À¡<&*# 3*#:&1P*#<&�U/=7�72M&"
7@*#�d"F'�7@"�L(#)� Ô6_��¯+�72M&"�L&12"('2"(+¡7
'P79/=�6"�� � $,"(N6"( #�6L,�."(+¡7��57@M&"�*372"�12/=7@*ON6"�/! 3�6�612*O7@M&�²M5/='C+,�!7H:�"("�+ � <& # OK¢*3�.L& 3"��d"�+87@"($>_

 2

 

AAPG Search and Discovery Article #90007©2002 AAPG Annual Meeting, Houston, Texas, March 1-13, 2002



� ÎFÊÄÐF���«� Ê+*xÊ?�]Í·����Í&ÎFÊ-,��/. ÏU�H�
Ê�É
G�M&"%12"($&*#'�7@12*3:&<,72*#�6+I� � �.*3+&"�12/! #'CM5/!'
/=+k*#+ ± <&"�+&�("%�6+k7@M,"xL��!12�6'P*37¯K�$&*#'�7@1P*#:&<,72*#�6+]��:&<J7F��"
�¢/;Kf"¾µ,L«"���7��x<&�9Mª�.�61P"%*#�dL��!1P79/=+¡7�*#�dL5/!��7@'
�6+§L«"�12�d";/=:&*# 3*37¯K6_�G�M&"d�� #/!'2'P*#�10F� � �612�)<J�
 Z/=72*#�6+�*#'H7@M&"(12" � �612"T�.�­$&*3©&"�$I72�¤/!�(���6<,+¡7 � �61C72M&" � 12/!�(72*#�6+&/! ?���6+87@1P*#:&<J7@*#� � �d*#+&"(1@/! ¬�( Z/!'P'2"�'
»2��
��

�7¯K­L&*#��/! 3K)'@/!+&$]�­'P*# O7;�6�( Z/;K6�8��/!12:«�6+5/=72"¥½�*3+x7@M&"�"('P7@*3�¢/V7@*#�!+x� � 7@M&"�L«�612�!'2*37¯K!_yº�'�*3+d�C"�NJ*3 
/!+&$I��/=7@M, #"�'
»�Ô¥Õ6Õ!Õ8½��­�61H�
�6<&¦("F"(7H/= ×_H»ÓW�343,Ô�½¾�J�\"
'2<&�!�6"�'�7C/!+Ã*#+87@"(1@/!��7@*3�6+¢*3+Ã:�"�7¯��"("�+|7@M&"
�61@/!$,<5/! # OK
"(N!�6 3N­*3+&�F'2"($&*#�d"�+870���6�dL«�6'2*O7@*#�!+)/!+,$)7@M&"\"�µJL«�6+&"�+87�� � *#+�7@M&"50F�¨ Z/;��_0B	�¥��"�N6"(1
�.�61P"
12"('2";/=12�9ME*3'H+&"�"($&"�$I*#+¤7@M,*#'C/!12"�/,_6 È
È
É�Ç��¬��Í&Ç������S�F� ��Ç�Ë,�?�FËJË&Ç����
G�M&"
+&"(�t�;/=L5/!:&*3 #*372*#"('\� � 72M&*#'�*#+87@"(�61@/=72"�$ÃÀ¡<5/!+872*379/V7@*3N!"�$&*#/!�6"(+&"�'P*#'�'P*#�x<& #/=7@�!1�/!1P"FM&"(12"
:«"��
 #�¥� *# 3 #<&'�7@12/=7@"($%<&'2*3+&�)'P*#�dL& #*O©5"�$|Ô¥� N6"�1�7@*3�;/! ^'2"(�(72*#�6+&'�"�µ­721@/!��7@"�$ � 12�6��72M&"��("�+87@12/! ^L5/!1�7�� �
7@M&"�*3+87@1@/=��1@/V7@�6+&*3��-�/!1P*#'�:5/!'2*3+|»Ó4512/!+&��";½�_0�¯+)7@M&*3'0'P*372<5/=7@*3�6+>��7@12/!+&' � �!12�./=7@*3�6+)/=12"����6+87@1P�6 # 3"�$
:¡KÃ72M&"
7@"(�.L«"�12/=7@<&1P"!�&:«"���/!<&'P")/!+�M8K­$&12�6'�79/=72*#��12"(�6*#�d"F*3'�N6"�1�K|1@/!L,*#$& OK¤"�'�79/!:, #*#'PM&"�$]_
º�'�/=+¤/!��/!$&"��d*#�H"¾µ&/=�.L& 3"!�
7P<&12/!'2'P*#�C�� Z/;K­'\/!12"C*#+&*O7@*#/! 3KT$&"(©&+&"�$Ã/='�/��.*£µJ72<&12"H� � �.*3��1P�J�( #*#+,"
/!+&$%�6*3:&:&'2*O7@"=_y��/V���I�6+87@�d�61P*# # 3�6+&*O7@"yL&1P"��(*#L&*O79/=72"�'0N!"�1�Kx1@/=L&*#$& OK�/!+&$x*3'�1P"�L& #/!��"($x Z/=72"�1��6+x:8K0�/=�6 #*3+&*372"!_�º�'�'P�J�!+¤/!'S7@"(�.L«"�12/=7@<&1P"	*3'�/=:��6<J7�W48����J/ � 7@"(1�W�3)�:9�� � :&<&1P*Z/! Ó�­�I<&'P���¥N­*37@"�*#'
��N!"�1�'2/=7@<&12/=7@"($>_�G�M&"F©5+&/! ]�(�6�.L«�6'P*37@*3�6+d*#'�$,"�'2�(12*3:�"($I/V7�7@M,"�©5+5/! �$&"�LJ7@MÃ� � W48;343)�b/!'�/!+
/!'2'P"��x:& #/!�6"�� � �x<,'2���¥N­*372"��Å�6*#:&:,'2*372"��Å =/=�6 #*3+&*372"!�¥�H*372MÁ/�-SB·� � /!:«�6<,7�X�/V7S/�7@"(�.L«"�12/=7@<,7212"�� �
Õ<8x��_­G�M&"	©5�!<&12"TÔF'2M&�¥�H'�72M&"	72�!79/= �/=À­<,"��6<&'�AJ*��(�6+87@"(+¡7�*#+.7212*#/!'2*3�C'2/!+&$&'�7@�6+,"F Z/;K6"(12'(�&/!+&$
/! #'P�d*3+Ã7@M&*3+� #/=7@"�7P<&1@/!'P'2*3��'�7@12/=79/,_�
F<5/=1P7@¦
72"�+&$&'H7@�Á$&*3'2'P�6 3N!"T/='�7@"��dL«"�1@/V7@<&1P"�*3+&��1P";/!'P"�'(_
�C"('2<& O7@'
�H*# 3 �'2"(1PN!"¢/!'�/Ã:5/='2*#' � �!1�/|�(�6�dL5/!12*3'2�6+k�H*O7@Mf�6L«"�+ª'PK­'�7@"��d'�_%G�M,".+&"¾µ­7T'�7@"(L³� �
7@M&"T'P7@<,$,K|�H*# # ]:�"��¢/=$&"T�!+k/Á��12�!'2'�'P"���7@*#�!+I7@M,12�6<&�!Mk/Á'2�./! # ¬'�7@12<,�(7@<,1@/! ��8/!'�7@12/!LI�HM,"�12"
�612�6<,+&$%��/=72"�1 ± �¥� *#'y #/=7@"( 3K����6+87212�6 3 #"�$%:8Kx72M&"�7@�!L��6�!1@/!L&M8K!_y-�/=1P7@ OKx'P";/! 3"�$d/!À¡<&* � "(12'�/=:��¥N6"
7@M&*3'�721@/!L³�¢/;Kf*3+&$&*3�;/=72" ± <&*#$ª��*312�(<& Z/=72*#�6+,'F7@M&1P�6<&�6M§7@M&" � /!<& O7@'
'P"��6�d"�+87@'�7@M5/V7T$,"� #*3+&";/V7@"
7@M&"�721@/!L]_�G�M&*3'��./¥K��6*ON6"\*#+&$&*3�;/=72*#�6+,'��!+x7@M&"�7@*#�d*#+,� � �61 ± <&*3$x�d�!7@*3�6+)/=12�6<&+,$)7@M&*3'�'�KJ'�7@"(�I_= Ê�Ì¾Ê?�5Ê��F�¬Ê?Ë
��"(72M& !"=�S�Á_O�\»�Ô¥Õ!Õ6X8½C�F��"(�J�9M,"��d*#�;/= ��C"�/!�(72*#�6+³�I�­$&"( #*#+,�&�?>A@CB%DFECG(HJIK�ML��NEPON�MQ�R:STEP�UOUO��0��µ¡�
� �612$>�^¶!Õ<VxL5/!�6"('�_
���6<,¦�"!�x-0_
��_FB	/!'2'2/!+&*×�)�x_F��"(12+5/=12$>�x"�7§º)_����!<&$&1@/=*#+J�¯�C*3:&'P72"�*#+ »×W�343JÔ�½Ã�I��º	 #�(<& x$&"
 XW�Q"(N6�! #<,72*#�6+�$&") #/dL«"�1P�°Q"�/!:&*3 #*37JQ"
$&"�'	1­Q"('2"�1�N6�6*312'	'­Q"�$,*#�d"�+879/!*312"('����!+¡72"�+5/=+¡7�$&"�'�/!12�!*# #"('
��/!LJ�
L& #*3�;/=72*#�6+ZYV/¢ Z/d¦��6+,"x$&") #/ � /!*3 # 3"�$,"x��12/¥K¨»Ó��/!'2'P*#+k$&"x-�º�1P*#'@½�_�[\HJ]M]^
`_aD�b

dc?e ��DF]^
$fgEih�IgbU���
7;_OÔjV6WJ�&+,�.Y&�,L&LIY8W4V��¯Y6¶6X
�C"�NJ*3 0ºT_«/!+&$f��_ �³_���/=7@M& 3"�'x»�Ô¥Õ6Õ!Õ8½\��-�"�12�d";/=:&*# 3*37¯KÃ� � '2M5/! OK|'@/!+,$>�lk(h�Q	�NE$EP�UO�DFHJEm
�no�UO

#�
N6�6 Ó_ ¶<8­�&+qp9¶,�,L&L>_�X<8JÔ(�¯X6X8WJ_6 �C�F�/. É�Ê��
��Ê�ÏUÊ���Í,Ë
G�M&*#'¤�\�612  � �612�d'¤L5/!1�7|� � 7@M&" � 1P"�+&�9M������	A·12"�'P";/!1P�9M�L&1P�6�612/!�.�d"!�C-S���CBH�¯Õ6Õ8¿!¶48 � �=�
��<&'P'2*#+,�d�!+¢7@M&"F-�/!1P*#'���/='2*#+f»Ó451@/!+,��"¥½¾�&/!+,$Ã*#'��(<&121P"�+87@ OK¤'PL��6+,'2�61P"�$Ã:8K¤��-�A,� »¼�¯+&'P72*372<,7�$&"
-S1P�!7@"(�(72*#�6+�"(7H$&"TAsr <&1P"(7JQ"T�C<&�� �Q";/!*312";½�_

 3

 

AAPG Search and Discovery Article #90007©2002 AAPG Annual Meeting, Houston, Texas, March 1-13, 2002



4.00      

23.60     

43.20     
t62.80     
u82.40     
v102.00    

T
w

-3300.00  

-2640.00  

-1980.00  

-1320.00  

-660.00   

0.00      

3.00      
x3.30      
x3.60      
x3.90      
x4.20      

4.50      
tSi

y

-3300.00  

-2640.00  

-1980.00  

-1320.00  

-660.00   

0.00      

zs{}|4~��C�����A���4�4��~��P{��4��{}���P{}�)���X�:�`���}�N�M�5�C�`�C{�|4�<�%���4�q���m�4�}~q�)�����
�5�q�m���q�
���4�i{��P�m���i�C�P�;�P����i�U�;�i�P{��q|: J��¡��:�¢�;|4�¤£o���q�¥�C�q���
�:�M�4�m�i�P{��%���/�C�
���}�%£?���A�C�
�)�¦�m�P�;�C~q�C����§����C�C�4��£o���q�¨��©¤~q�Nª�4~q���C���U���T«J{��¬�C�4�­£��¬�4���C���q�q�2�P�4�q���
�
���}�$�C�4���
��®Z{��¯�°���
�2�P{}�
�����C�
��{}�)�
�<�U���2®±�m�4�}~����a²:³\�q�©�~q���<�P{��´®)ª´���4|q��µK¶ �P�;�U���^·­{}�¸�i�
���4�i�C�
�'§<®��m�4�}�4~��C�
²A³\�����P�4�'�����C�q�l�
�4��~q�)���¬�4�}�����o�T�P�����K�����Nª�4§K�;�C�¤®��)�m�C�i®4²

 4

 

AAPG Search and Discovery Article #90007©2002 AAPG Annual Meeting, Houston, Texas, March 1-13, 2002



¹�º»º°¼�½ ¾d¿ÁÀsÂ¬ÃÅÄ�ÆaÀ ÇCÀaÄ�ÈFÉ�ÇNÂËÊ;È¤ÂÌÄqÊZÍ�ÎÏÈJÆgÉÐÆ­ÑaÒ\ÇiÀAÓsÔ}ÂÌÄÖÕ&Í�Ò\ÓsÔ×É
�(�J$," �	��¸¹�\º
A

L&1P*#+&�(*#L& 3" ¶6� 40*#+&*O7@"�DS�6 3<&�d"�'
�!"��6�d"(721PK ��N!�6 #<J7@*3N!"!�5*3+ � "�1P"�$ � 12�6�Â:5/!�9 ¡'P7212*#L,L&*#+&�
�."('2M&*3+&� �x<, 37@*£�¯ #/¥K!"�1P"�$¢��+&"('P7@"($E'PÀ­<&/!12"���"( # 3'
M¡K­$&12/!<& 3*#��' Ø.�E/='2'C���6+&'P"�1�N!/V7@*#�!+�L,12*#+,��*#L, #" � �61 ± <&*#$&'���'P*#+&�6 3"FL&M5/='2"Ød�
/!1P�(K�W 'C #/;�Ø)0
�6'P"�+8K8����/!1P�¢/!+�12"( Z/=72*#�6+,'2M&*3L¥�Sæ°»XÙy½SÜ 3�Ú W�Ù/Û

ó �Ü »�ÔHý!Ùy½ �ØÞÝÝæ Ütæ°»XÙ�½�ß�àKá 33 àKâ1ãØ1äS»�å6½çæPè«»éå!½Ø.�E/=*#+|<&+& ¡+&�¥�H+±� ± <,*#$|L&12"('2'P<&12"�ê
�d"���/!+&*#�(' Ø%DS"(1P7@*3�;/! ]$&" � �61P�¢/V7@*#�!+Ø.�E/='2'C���6+&'P"�1�N!/V7@*#�!+ � �!1�'2�6 3*#$&'�$&<,12*#+,�d:,<&12*#/! Ød�y®�"��(72*3N!"T'�7@12"('2'CL&12*3+&��*3L& #"ìëkÜtóªýíêØd-� Z/='P7@*3�
$&" � �!12�./=7@*3�6+>��Ù�»�ë?½SÜÖÙ Ü ��Ù ã2î;ï�ðmñòð
ó ��Ù � î;ï�ðmñòðçôØ%D�*#'2�(�=�¯L, Z/!'�7@*#�(*37¯K!��õ Ùõ Ø Ü�ö�»¬ë?½;õ ëõ Ø ���V»�ë¬½2ëØÁ�� #/!'P72*#��*O7¯K � �61��¥N6"(1��¯�(�6+&'P�6 #*3$5/=7@"($Ã�¢/V7@"�1P*Z/! 3'�� õ Ùõ ë ÜÄÔj÷!ïoø:��6<,+&$5/!1P*#"�' Ød-0/! #"(�6:5/=72M¡K­�d"(721PK¢��"(<&'P7@/=7@*3�� 3"(N!"� ]�S7@�!L��6�!1@/!L&M8KØ¤BCK­$&12�!'P79/V7@*#�TM&";/=$kL&12�=©5 #"('��61C+&� ± �¥� /=7	N6"�1�7@*3�;/! � Z/=72"�12/! 

:��6<,+&$5/!1P*#"�'(�Ød�¬�¥��"(1	 3*#�d*37S� � 12"(" � �!1��."(�9M5/!+&*3��'��5*3�.L«"�1�N­*#�6<&' � �61 ± �¥�
BC";/=7H721@/!+&' � "�1P' Ø.���6+,$&<&�(72*#�6+��yú�Ü úgùú ú+û ã ï ùjüýØ.���6+8N!"��(72*#�6+Ø%DS�6 3<&�d*#��'P�6<&1P��"�7@"�1P�b��1@/=$&*#�6�!"�+&*3��þmÿØdBC";/=7 ± <Jµ��
»���æ Ø ½�/=7H7@M,"�:&/!'2"(�."(+¡7

G�/!:, #"�Ô4�ÏÙT�TL��!12�6'P*37¯K6�0æ°»XÙ�½N�)�¯+87212*#+,'2"��.L�"(12�d";/!:,*# #*O7¯K6��ó Ü �T'2L«"���*O©5�d'2<&1 � /!��" � �61)/|�6*ON6"�+ #*372M&�6 3�6�!K6� àqáUá � àqâ2â �E/!+&*3'2�!7212�6L8K � /!��7@�61 � �61dæ *3+�'�7@12/=79/³/!+&$ �!1P7@M,�6�6�6+5/= �7@�³'P7@12/=79/J�5èK�
± <&*#$E$&"�+&'P*37¯K!�aä�� ± <&*3$k$,K­+5/!�d*#��N­*#'P���6'P*37¯K6�gåJ��7@"(�.L«"�12/=7@<,12"!�«ú§7@M&"(12�./! ?���6+&$,<&�(72*3N­*37¯K � �61
7@M&"|L«�612�6<,'%12�­�9 «��óÒÜ��oè<ø��;»XÙy½ ü	� ÿE72�!79/! \N6"�1�7@*3�;/! �'�7@1P"�'2'(�5ë��¢"(®�"��(72*3N!"�'�7@1P"�'2'(�5ê?�¤L«�612"
L&12"('2'2<,12"!_

 5

 

AAPG Search and Discovery Article #90007©2002 AAPG Annual Meeting, Houston, Texas, March 1-13, 2002




