
!"#

#
!"#$"%&"'!()*(+,)*-.+&/!$01+2+3+4%/45/(."/6$))4/7*%84%/94):*(+4%;/<*=4(*/!*%13(4%";/*%1/>4?")/@*%&43/
!.*A"/B7)"(*&"4$3C/45/(."/!*%/D$*%/6*3+%;/E"?/@"F+&4/*%1/74A4)*14//
#
$%&'(#)*+,-.#&/(#)01,2340+3#*5#60*-*78(#9,4,2#:+;<02=;38(#>0,?4*+3(#@A#"""BC#
#
# D+# 3E0# F,+# G?,+# >,=;+(# 3E0# >?22*# H,+8*+# I*24,3;*+(# ),J*3,# F,+.=3*+0(# ,+.# -*K02#L,+M*=# FE,-0# ?1# 3*# 3E0#
6200+E*2+#9;40=3*+0#L04N02#M*+3,;+#3E200#=?N,02;,-O02*=;*+,-#=0P?0+M0#N*?+.,2;0=(#5;<0#N0+3*+;30#N0.=(#=0<02,-#
4*--?=M,+#N;*Q*+0=(# *+0# *N=M?20# M*220-,3;<0# M*+5*24;38(# ,+.#4,+8#M*,2=0+;+7O?1K,2.#1,2,=0P?0+M0=# M,110.# N8#
4,2;+0O5-**.;+7# =?25,M0=# R$K0+# ,+.# S0,.(# TCCBU/# V,-0*0+<;2*+40+3=# ;+M-?.0# N2,;.0.# ,+.# 40,+.02;+7# 5-?<;,-(#
.0-3,;M(#3;.,-(#=E*205,M0#,+.#*55=E*20#4,2;+0/#@E0#=3?.;0.#;+302<,-#4,8#N0#.;<;.0.#;+3*#3E200#.01*=;3;*+,-#=0P?0+M0=/#
# @E0# -*K02# =0P?0+M0# ;=# M*;+M;.0+3# K;3E# 3E0# >?22*#H,+8*+#I*24,3;*+(# ,# K0.70O=E,10.(# N2,;.0.O=320,4(# 10NN-8#
=,+.=3*+0#N*.8# 3E,3# ;=#N*?+.0.#N8# 3E0#WOB#,+.#WOT#.;=M*+5*24;3;0=/#@E0#WO!#?+M*+5*24;38# 32?+M,30=#N*3E#WOT#,+.#
WOB#=*?3EK0=3K,2./#'*#,70O.;,7+*=3;M#5*==;-=#E,<0#N00+#201*230.#52*4#3E0#-*K02#=0P?0+M0#;+#3E0#F,+#G?,+#>,=;+(#
N?3#;3#;=#70+02,--8#207,2.0.#,=#X13;,+OX-N;,+/#
# @E0#4;..-0#=0P?0+M0#;=#;+#3E0#-*K02#),J*3,(#M*+3,;+;+7#3E0#&+M;+,-#H,+8*+#L04N02(#,#5-?<;,-(#0=3?,2;+0(#,+.#3;.,-#
<,--08O5;--;+7# =,+.=3*+0(# ,+.# 3E0# $,J# H,+8*+# L04N02(# 4*=3-8# *55=E*20# 4,2;+0# =E,-0# K;3E# 3;.,-# ,+.# =E*205,M0#
=,+.=3*+0=/# D3# ;=#,+#0,=3K,2.O3E;MJ0+;+7(#K0.70O=E,10.#?+;3#N*?+.0.#N8#3E0#WOT#,+.#WO!#?+M*+5*24;3;0=/#@E0#WOT#
.;=M*+5*24;38#4,8#1,==#;+3*#,#M*220-,3;<0#M*+5*24;38#0,=3#*5#3E0#F,+#G?,+#>,=;+/#@E0#WO!#?+M*+5*24;38#1,==0=#;+3*#
,+#*N=M?20#M*220-,3;<0#M*+5*24;38#,3#,#E;+70O-;+0#+0,2#3E0#1,-0*=E*20-;+0#;+#3E0#0,=302+#F,+#G?,+#>,=;+/#H*220-,3;*+#
K;3E;+# 3E0#4;..-0#=0P?0+M0# ;=#,;.0.#N8#3E0#120=0+M0#*5# 3E0#12*4;+0+3#X#N0+3*+;30#N0.# ;+# 3E0#$,J#H,+8*+/#L;..-0#
H0+*4,+;,+#4*--?=J=#*MM?2#;+#3E0#4;..-0#=0P?0+M0/#
# @E0#?1102#=0P?0+M0#M*+3,;+=#3E0#204,;+.02#*5#3E0#),J*3,#K;3E#;+3023*+7?0.#4,2;+0#L,+M*=#FE,-0#,N*<0#3E0#WO!#
?+M*+5*24;38/#Y07;*+,-# 3;-3;+7#.*K+# 3*# 3E0#+*23E0,=3#12*.?M0.#02*=;*+,-# 32?+M,3;*+#*5# -*K02#),J*3,(#>?22*#H,+8*+(#
,+.# L*22;=*+# =32,3,# N0-*K# WO!# ,+.# *+-,1# *5# 4,2;+0# ?1102# ),J*3,# 404N02=# RH?N02*(# V,7?,30(# ,+.# @K*K0--=#
F,+.=3*+0#L04N02=U#,N*<0#WO!(#KE;ME#;=#,#-*KO,+7-0#,+7?-,2#?+M*+5*24;38/#X#40,+.02;+7#5-?<;,-O.0-3,;M#M*41-0Z#*5#
=,+.=3*+0=(#M,2N*+,M0*?=#=E,-0=(#,+.#-*M,-#M*,-=(#5*24;+7#3E0#),J*3,#4,;+#N*.8(#,+#;+5*24,-#-;3E*=32,3;72,1E;M#?+;3(#
-;0=# *+# 3E0# WO!# ?+M*+5*24;38/# @E0# ?1102# N*?+.,28# *5# 3E0# ?1102# =0P?0+M0# ;=# 12*N-04,3;M/# '*# 207;*+,-# 02*=;*+,-#
?+M*+5*24;38#K,=#;.0+3;5;0.#,N*<0#WO!(#N?3#02*=;*+#=?25,M0=#,20#120=0+3#-*M,--8#;+#3E0#V,7?,30#F,+.=3*+0#L04N02(#
KE020#.;=32;N?3,28#ME,++0-#=,+.=3*+0=#M?3#;+3*#=E*205,M0#=,+.=3*+0=(#,+.#;+#3E0#@K*K0--=#F,+.=3*+0#L04N02#;+#3E0#
=*?3E02+#F,+#G?,+#>,=;+(#KE020#M*,2=02#4,2;+0#=,+.=3*+0=#32?+M,30#=E*205,M0#=,+.=3*+0=/#H*220-,3;<0#M*+5*24;3;0=#
120<,;-#0-=0KE020# ;+#1-,M0#*5# 3E0# -*M,-#02*=;*+#=?25,M0=# ;+# 3E0#V,7?,30#,+.#@K*K0--=/#@E0#>#N0+3*+;30#N0.(#KE;ME#
4,8#N0#0P?;<,-0+3# 3*# 3E0#K;.0=120,.#A#N0+3*+;30#*5# 3E0#%0=302+# D+302;*2#>,=;+(# ;=#,#12*4;+0+3#ME2*+*=32,3;72,1E;M#
4,2J02#,#50K#5003#,N*<0#3E0#4,2;+0O5-**.;+7#=?25,M0#,3#3E0#3*1#*5#3E0#V,7?,30/#@E0#.;=M*+3;+?*?=#H#N0+3*+;30#N0.=#
*MM?2#;+#,+.#+0,2#3E0#@K*K0--=#,+.#3E0#)#N0+3*+;30#*MM?2=#,N*<0#;3/#@E0#12*4;+0+3#&#N0+3*+;30#4,2J=#3E0#N,=0#*5#
3E0#6200+E*2+#9;40=3*+0/#/#:1102#H0+*4,+;,+#4*--?=J=#*MM?2#;+#3E0#?1102#=0P?0+M0/#
# %0--O.0<0-*10.# ),J*3,# =,+.8# 1,2,=0P?0+M0=# ;+302N0..0.# K;3E# 4,2;+0# L,+M*=# FE,-0# ME,2,M302;Q0# 3E0# ?1102#
=0P?0+M0/# X# 2032*72,.,3;*+,-# =03# *5# 3E200# 1,2,=0P?0+M0=# ,20# ,==*M;,30.# K;3E# 3E0# H?N02*(# *+-8# *+0# 5*24=# 3E0#
V,7?,30# ;+#4*=3#*5# 3E0#N,=;+(#,+.#,#12*72,.,3;*+,-#=03#*5# 3E200#ME,2,M302;Q0# 3E0#@K*K0--=# ;+302<,-/#X-3E*?7E#3E0=0#
1,2,=0P?0+M0=#,20#K;.0=120,.(#+*+0#,20#N,=;+OK;.0/#@E08#.;=,110,2#;+3*#3E0;2#5-?<;,-#=*?2M0#=32,3,#3*#3E0#K0=3(#,+.#
4,+8#N0M*40#=;-38#1,2,=0P?0+M0=#0,=3K,2.#,K,8#52*4#3E0;2#=*?2M0/#
# @E0# >?22*# H,+8*+[),J*3,[-*K02# L,+M*=# =32,3,# *5502# ,+# ;+32;7?;+7# 4;Z3?20# *5# ?=05?-# =?25,M0=# 3*# =?N.;<;.0# 3E0#
=32,3,#;+3*#70+03;M#?+;3=/#L?-3;1-0#?+M*+5*24;3;0=(#4,2;+0O5-**.;+7#=?25,M0=(#N0+3*+;30=(#,+.#N;*Q*+0#N*?+.,2;0=#,20#,--#
,<,;-,N-0#5*2#?=0#;+#=?N.;<;.;+7#=32,3,#K;3E#,#3*3,-#3E;MJ+0==#*5#-0==#3E,+#\CC#5003/#
G"5")"%&"/
$K0+(#)/&/(#,+.#H/I/#S0,.(#TCCB(#F?44,28#*5# 3E0#=0P?0+M0#=32,3;72,1E8#*5# 3E0#),J*3,#F,+.=3*+0#,+.#,.],M0+3#

?+;3=(#F,+#G?,+#>,=;+(#+*23EK0=302+#'0K#L0Z;M*#,+.#=*?3EK0=302+#H*-*2,.*^#V2*M00.;+7=(#9*K#10240,N;-;38#,+.#
?+.02.0<0-*10.#+,3?2,-#7,=# 20=02<*;2=#*5#'0K#L0Z;M*(#H*+5020+M0#,+.#5;0-.# 32;1(#'0K#L0Z;M*#>?20,?#*5#L;+0=#
,+.#L;+02,-#Y0=*?2M0=(#1/#TOB_/#

#
#
#
#
#
#
#
#
#
#

APG Search and Discovery Article #90050©2001 AAPG Hedberg Research Conference, Dallas, Texas, August 26-29, 2001  (2005)




