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Z\^cr � ° ¶ Ëu� gD�§>_:m^��)<+]ØZ_:wghZ2Z\:=<�ghZ_Z_<+r W ghZ_?A^ur®a�gcr B <�su<+f C :m?A�u:®?Arà�ugc>_> C >@<+]=? Y <1rDZ\>2b�^cf
b�f_<1~ W <+r=a1?A<1>T^cbef@<+>@^urwgcr=a1<c�iGÎb7g�]=?A>OZ\f@? B W Z_?A^ur'^cb B W B=B y[<�>@?A 1<+>T?[>iv=f_<1>_<+rDZ+�zZ\:m<0ghZ@Z\<+r W g¬Z\?A^cr
�i?Ay[y B <'yxgcf@�u<"^�su<+f2g¸�uf_<+ghZ\<1f�f\gcr=�c<�^hbQb�f@<+~ W <+rma+?A<1>+�®G¨r«Z_:=?A>§��g C �|g¹> Y gcyAy)~ W gcrDZ\?tZ C ^cb
�Dgc>)Z\:wghZ�v=f_^�] W a1<+>;a�:wghr=�u<+>i^cb5a1^ Y v=f_<1>_>_?[^urwgcy¢�|g�sc<�>_v¢<+<+]'a+gcr">_?[�ur=?[{=a�gcrDZ\y C ?Ar=a1f_<�gh>_<�Z\:m<
ghZ@Z\<+r W g¬Z\?A^cr��

9;:=<;yAgc�c<|½w^�^uf1�DgcyA^cr=�Q�i?tZ\:0Z\:m<|b�^uyAy[^��i?[r=�Qb©gha1Z\^cf_>+�ughª�<1a1Z_> W r=]=<1f@��ghZ\<1f,a1^ Y v=f_<1>_>_?[^urwgcy
��g�sc<+>1�ib�^cf@��gcf_]�>_a�g¬Z_Z\<1f_?[r=�=¾¢f_<1½=<+a1Z_?A^ur�yA^u>@>Tgcrm]�g B >@^uf_vXZ\?A^cr�¾�?ArDZ\<1f@b�<+f@<+r=a1<§gcr=]�b�f_<1~ W <+r=a C
<1ªz<+alZ\>1¾zg¬Z_Z\<1r W ghZ\?[^ur/b�^uf W r=a+^urm>_^uy[?A]wghZ_<+]��ma+^ur=>@^uyA?[]wghZ_<+]"^uf|�ugc>_> C >_<1]=? Y <+rDZ\>1¾wr=^u?[>_<��u<1r=<+fI¤
ghZ_?A^ur�ghZ)yA^��)<+feb�f_<1~ W <+r=a C ] W <MZ_^�>@<+?A> Y ?[aMgca1Z_?[s�?[Z C ghr=]¥^cZ_:=<+f7^uv¢<+f_ghZ\?[^ur=>1¾ B gha��§>_a�g¬Z_Z\<1f_?[r=�
gcr=] B ^hZ_Z\^ Y f_<lsu<+f B <1f\ghZ_?A^ur���<lZ\ah�e8Ty[Z_:=^ W �c:�Z_:=<Q>@<�g�½w^X^cf)g¬ª�<1a1Z\>7Z\:m<Qa1^ Y vmf_<+>@>_?[^urwgcy=��g�su<
?Ar"��g C >i>@? Y ?Ayxghf,Z_^�Z_:wghZi^cbjZ\:m<�>@<�g�> W fOb©gca+<h�=Z\:=<�f@<1Z W f_r�^cb5Z\:=<�a+^ Y v=f@<+>@>_?A^crwgcy���g�su<�b�f_^ Y
Z\:m< B ^cZ@Z\^ Y ?A> Y ^uf_<�a1^ Y vmyA<lk¥Z\:wghr�b�f@^ Y Z_:=<�> W fOb©gca+<�b�^uf;>_<lsu<1f\gcy5f_<+gc>_^cr=>+�{ 9;:=< B ^cZ_Z_^ Y ?[> Y ^uf@<Tshgcf_?Ag B y[<�?Ar'a+^ Y v¢^u>_?tZ\?[^ur��{ 9;:=< B ^cZ_Z_^ Y ?[>�^cbìZ\<1r�>OZ\f\g¬Z\?[{=<+]��i?[Z\:�]=<1r=>_?tZ C �ha+^ Y v=f_<1>_>@?A^urwghyDgcr=]�>_:=<+gcf5�|g�su<,>_v¢<+<1]=>

shgcf C ?[r=���uf\gh] W gcy[y C ^ufig B f W vmZ\y C �i?tZ\:']=<+vXZ\:��{ 9;:=< B ^cZ_Z_^ Y a�:wghf\gcalZ\<+f@?A>OZ\?Aah�wa+^ Y v¢^u>_?tZ\?A^cr"gcr=]�f_^ W �u:=r=<1>_>Ma�gcr'shgcf C ^�sc<+fMf_<+yAghZ\?tsu<1y C
>@:=^uf@ZM:=^cf_?A 1^urDZ�gcy�]=?A>OZ�gcr=a1<+>1�{ 9;:=<Qa+^ Y v=f@<+>_>@?A^ur=gcy=�|g�sc<�a�gcr¥v=f_^uv=gc�DghZ_<iZ_:=f_^ W �u:/g�>_<1]=? Y <+rDZ�ghf C yxg C <+f+�Xgcr=]2<+?tZ\:=<1f
B <0f_<l½w<+alZ\<1] B gha���?ArDZ_^/Z\:=<
��ghZ_<+f BDC > W B ¤ B ^cZ@Z\^ Y yxg C <1f_>�^uf B <0f@<1b�f_gca1Z_<+] B gca�� B�C
Z_:=<�yxgcf@�u<�a+^ Y v=f@<+>@>_?A^crwgcy5gcr=]'>@:=<�gcfi��g�sc<�>@vz<1<+]��uf\gc]m?A<+rDZ_>;?Ar"Z\:=<�>@<+]=? Y <1r�Z_>+�
9;:=<1>_< Y <+a�:wghr=?A> Y >�a�ghr B <2?[r=a+^uf@vz^cf\ghZ_<+]S?ArDZ\^ Y g¬Z\:=< Y ghZ_?Aa+gcy Y ^X]=<1yA>�Z\:mf_^ W �c:ºZ\:m<

>_v¢<+a1?[{wa+ghZ\?[^ur»^cbQgcv=v=f@^uv=f@?xghZ_< B ^ W r=]wgcf C a+^cr=]=?[Z_?A^urm>+�­9;:=<'a1^ Y vmyA<lkX?tZ C ^cbMZ\:m<+>_< B ^ W r=]�¤
gcf C a+^ur=]m?[Z\?[^ur=>;]=<1vz<1r=]=>Q^ur�Z_:=<�yA<1sc<+yj^cb£��r=^��ir�]=<1Z\gc?Ay�a1^ur=a+<1f_r=?[r=�2Z_:=<�a+^ Y vz^c>_?[Z_?A^ur'ghr=]
>@Z_f W alZ W f@<�^cb�Z_:=<�>_<+g
½w^�^uf+�£8Q]=]=?tZ\?A^crwgcyAy C ��gca1^ W >OZ\?AaQ?ArDZ\<1f\gcalZ\?[^ur=>)�i?tZ\:/:m?A�u:=y C shgcf_?Ag B yA<i>@<�g
B ^cZ_Z_^ Y a+^ Y v¢^u>_?tZ\?[^ur=>�r=<1a+<1>_>_?tZ�ghZ_<)Z_:=<)?[r=a+y W >_?[^ur�^cb B ^cZ_:�a1^ Y v=f_<1>_>_?[^urwgcy�ghr=]
>@:=<�gcfj<1ªz<+alZ\>1�
vwgcfOZ\?[a W yAgcf_y C ghZ,y[^��)<+feb�f@<+~ W <+rma+?A<1>+�e9;:=?[>)?[>e<+>@vz<1a+?xghyAy C ? Y vz^cf@Z�ghr�Zeb�^cfe:=?A�u:�a1^ur=a+<1rDZ\f\g¬Z\?A^cr=>
^cb W r=a1^ur=>_^cyA?A]=ghZ\<1]�>@<+]=? Y <1rDZ\>+��a1^ur=>_^cyA?A]=ghZ\<1]">_<+]m? Y <+rDZ\>Mgcr=]��Dgc>@> C >@<+]=? Y <1r�Z_>+�
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9;:=< Y ^c>@Z5a+^ Y2Y ^ur=y C W >@<+] Y <+gc> W f@<+>j^cbmghZ_Z_<+r W ghZ_?A^ur�gcf@<c��Z\:=<,ghZ@Z\<1r W ghZ\?[^ur�a+^�<1`�a+?[<+rDZ2 �D�i:=?[a�:¥?[>7Z_:=<M<lkXvz^cr=<+rDZ\?Agcy�]=<+a+g C a1^ur=>OZ�gcrDZ)^cb�Z_:=<Tg Y v=y[?[Z W ]=<|^cb�g�vmyxgcr=<;��g�su<TZ_f\g�su<1yA?Arm�
?Ar'g0:m^ Y ^c�u<+r=<1^ W > Y <+]m? W Y ¾XZ_:=<�yA^c�Dgcf_?tZ\: Y ?Aai]=<1a+f@< Y <+rDZ}|�¾wghr=]/Z\:=<�~ W ghyA?[Z C b©gcalZ\^uf�~ X Þ��
�i:=?[a�:Æ?[>2Z_:=<¸f_<1a+?Avmf_^�a�gcyM>_v¢<+a1?[{wa¸]=?[>_>@?AvwghZ_?A^ur«b W r=alZ\?A^cr � 9j^u��>\�^u ¹gcrm] E ^u:=r=>OZ\^ur�� ° ¶ ËX° �l�
9;:=<1>_<�scghy W <1>Qghf_<�f_<1yxghZ_<+] BDC Z\:=<�b�^uy[yA^��i?Arm�0<lkXv=f@<+>_>@?A^urm>+�

°
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�i:=<1f_<u��?A>�Z_:=<Tsu<1yA^�a+?tZ C gcrm]���?[>�Z\:=<�b�f@<+~ W <1r=a C ����^hZ\:/Z\:m<Tsu<1yA^�a+?[Z C gcr=]'g¬Z_Z\<1r W ghZ\?[^ur'gcf@<
gc>@>_^�a+?xg¬Z\<+]0�i?tZ\:�g�vwgcfOZ\?[a W yAgcf Y ^�]=<|^cb���g�sc<Qvmf_^uvwgh�DghZ\?[^ur��5G¨r�<+~ W ghZ_?A^ur � � � °�� �l�ub�^cf£g�yA^u>@> C
Y ghZ\<1f_?xghyÜ�¢g/>_<1a+^ur=]�¤¨^uf@]=<+f�Z_<+f YÀY W >OZ B <
?Ar=a1y W ]=<1]�� B W Z W r=]=<1fTZ\:=<§y[^��µy[^u>_>�gc>_> W Y vXZ\?A^cr
Z\:m?A>�Z\<+f Y ?A>�?Ar=>@?A�urm?[{wa+gcrDZ�gcr=] Y g C»B <�]=f@^uv=v¢<+]��·9;:=<�~ W gcyA?tZ C b©gca1Z_^ufS¼*?A>§Z_:=< Y ^u>@Z
a+^ Y2Y ^ur Y <�gh> W f@</^cb;Z\:m<"ghZ_Z_<+r W ghZ_?A^ur�gcr=]´?tZ
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Z_^/? Y vz<1f@b�<1a1Z\?[^ur=>i?Ar�Z\:=<�<+yxgh>@Z\?[a+?tZ C ^cbeZ\:=< Y ghZ_<+f@?xgcyâ��� ?[>MZ_:=<0<1yxgc>OZ\?Aa
<+rm<+f_� C >@Z\^cf_<+]¥ghZ Y g¬kX? Y W Y >@Z_f_<+>@>�ghr=]2>OZ\f_gc?Ar���gcrm] � � ?[>eZ\:=<i<+rm<+f_� C yA^u>@>+��vz<1f7a C a+y[<c��^cb
g�:wgcf Y ^cr=?Aa,<lkXa+?tZ�ghZ_?A^ur��}9j^u��>\�^u ighr=] E ^u:=r=>OZ\^ur � ° ¶ Ëm° � Y <1rDZ\?A^cr
Z\:wg¬Z�Z\:m<;~ W gcyA?tZ C b©gha1Z\^cf�¼
Y g C ]=?tª�<1f W rm]=<+f|>@^ Y <�a+^urm]=?[Z_?A^ur=>7b�f_^ Y ¼¯shgcy W <+>)]=<+f@?[sc<+]"b�f_^ Y v=f@^Xa1<+>@>_<+>;> W a�:�gc>���g�su<
v=f@^uvwgc�Dg¬Z\?A^cr���8Q��?zgcr=]/JM?[a�:wgcf_]m> � ° ¶ Ëu� � Y <1rDZ\?A^cr2Z\:=ghZ�Z_:=<T]=<l{wr=?tZ\?A^cr¥>_:m^��ir"?[r¥<1~ W ghZ\?[^ur
� � � °u° �}?A>£f_gcf_<1y C ^cbz]=?Af@<+a1Z W >_<h� B <+a+g W >@<M^cr=y C ?Ar§>@vz<1a+?xghy=<lkXv¢<+f_? Y <1rDZ\>e?A>e?tZ£v¢^u>_>@? B y[<�Z\^�]=f@?[sc<
g Y g¬Z\<+f@?xgcyz<+y[< Y <+rDZ;�i?[Z_:�>OZ\f@<+>_>M�|g�sc<+>M^cb W r=a�:wgcr=�c?Ar=�2g Y v=yA?tZ W ]=<�gcr=]'vz<1f_?[^X]��7�M^���<lsu<+f1�
?[Zi?[>;vz^c>_>_? B yA<�Z_^�^ B >_<1f@sc<�Z_:=<�b�^uyAy[^��i?[r=�0>@?[Z W ghZ\?[^ur=>+�{ 9;:=<�Z_< Y vz^uf_gcy�]=<1a�g C ^cb�g Y v=yA?tZ W ]=<T?Ar�g§>@Z�ghr=]=?Arm����g�su<�ghZi{mkX<+]'�|g�sc<+r W Y0B <+f1�{ 9;:=<�>@vwghZ\?Agcy�]=<1a�g C ?Ar�g§v=f@^uvwgc�Dg¬Z\?Arm�0�|g�su<
ghZ;{mkX<+]�b�f_<1~ W <+r=a C �

LQ^����j�i?[Z\:SZ\:=<2gc>@> W Y vmZ\?[^ur¹Z\:wghZ�Z\:m<¥ghZ@Z\<1r W ghZ\?[^urº?[>
ghv=v=f_^�kX? Y ghZ_<+y C g�y[?Ar=<+gcf�v=:=<�¤
r=^ Y <+rm^ur¯ghy Y ^u>@Z'y[?Ar=<+gcf_y C ]=<1vz<1r=]=<+rDZ¸^crÆZ_:=<Sb�f@<+~ W <1r=a C ��?tZ�?[>'vz^u>@>_? B yA<¸Z\^®gcv=vmy C Z\:m<
�w^ W f@?A<+f|gcrwgcy C >@?A>|Z_^�Z_:=<�ghZ@Z\<+r W g¬Z\?A^cr�vmf_^ B y[< Y gcr=]'^ B Z\gc?Ar"Z\:m<�a+^uf@f_<+alZM<1ªz<+a1ZM^cb�ghZ@Z\<+r W g�¤
Z\?[^ur�^cr¹gca1Z W gcyj>_<+?[> Y ?Aa�>_?[�urwgcy[>+���w^ufTg Y <+]=? W Y �i?[Z_:¸g¥yA?[r=<�ghfQ>OZ\f_<1>_>I¤¨>@Z_f\gc?[r¸f_<1yxghZ_?A^ur=>@:=?Av
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gcr=] W >_?Arm��<1?[Z_:=<+f�Z_:=<�{wf@>@Z7^uf�>_<+a1^ur=]2g B ^�sc<;>@Z\ghZ\< Y <1r�Z_>+�DZ\:m<ig Y vmyA?[Z W ]=<"�®?A>�v=f_^uv¢^ufOZ\?A^crwgcy
Z\^�Z\:=<�>_~ W gcf@<0f_^�^cZQ^cb£Z_:=<
<1r=<+f@� C ��H�Þ>=@?����i:=<+f@<
Z\:m<�shgcy W <�^cb�¼�?A>Tgc>_> W Y <1]�Z\^ B <�yxgcf@�u<+f
Z\:=gcr¸^ur=<h�'~�� ° ��ghyAyA^��i?[r=�2Z_:wghZ�> W a+a1<+>@>_?[sc<2v¢<�gh��>T:wg�su<�gcy Y ^u>OZQZ_:=<0>_g Y <
>@Z\f_gc?Ar�<+r=<1f_� C �
G¨r"Z\:=?[>|a�gh>_<c�=Z_:=<�g Y v=yA?tZ W ]m<R� Y g C f@<+v=f@<+>@<+rDZ�g Y g¬kX? Y W Y vwgcf@Z_?Aa1yA<Qsc<+y[^Xa1?[Z C �m^uf;g0>@Z_f_<1>_>
a+^ Y v¢^ur=<1r�ZM?[r/Z\:=<���g�sc<c����^cf|Z\:=?[>;f_<�gh>_^ur��w?tZ;?A>iv¢^u>_>@? B y[<TZ\^�^ B Z\gc?Ar"<1~ W ghZ\?[^ur � � � °�� ���

°
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�·?[Z_:¸<+~ W ghZ_?A^ur � � � °�� �MZ_:=<§g Y v=y[?[Z W ]=<�½ W a1Z W ghZ\?[^ur=>�] W <0Z\^"ghZ@Z\<1r W ghZ\?[^ur¸a�gcr B <§^ B ¤
Z�gh?Ar=<1]���9;: W >�b�^ufTZ\:m<
Z¨��^']=?tª�<1f_<1r�Z�>_?[Z W ghZ_?A^ur=>1�zZ_< Y vz^uf_gcy}gcr=]¸>_v=ghZ\?Agcy�]=<1a�g C ��Z_:=<§<+~ W g�¤
Z\?[^ur=>;a+gcr B <��if_?tZ_Z\<1r�gc>;b�^uyAy[^��i>1�
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�i:=<1f_< � ��� ��gcr=] � � � ��ghf_<�Z\:=<�g Y v=yA?tZ W ]m<+>�^cb)Z\:=<�>_<1?A> Y ?Aa�>@?A�urwghy£^cb�b�f@<+~ W <1r=a C	� �jghbìZ\<1fZ\f_g�su<+y[?Ar=��b�^uf;g0yA<1r=�cZ_:"^cb�Z\? Y < õ gcr=]"]m?A>@Z\gcr=a1<�ëu�mf_<1>_v¢<+alZ\?[sc<+y C � � N ?[>)Z\:m<�>@Z�ghf@Z\?[r=�§g Y v=y[?t¤Z W ]=<c� � ?A>,Z\:=<�ghr=� W yAgcf)b�f@<+~ W <+rma C ��tT?A>�v=:wgc>@<�su<+y[^Xa1?[Z C �=ë�?[>�Z\:m<�>_vwg¬Z\?xghy�]=? Y <1r=>_?[^ur/gcrm] õ
?A>|Z_:=<�Z\< Y v¢^uf\ghy�]=? Y <+rm>_?A^cr��

8Tr C >_v=ghZ\?Agcy�]=<+a+g C ] W <)Z\^M�u<1^ Y <lZ\f@?Aa�ghyD>_v=f@<�gc]=?[r=�T<lª�<1a1Z_>egcr=]��u<+^ Y <1Z_f_?[a�gcyu]m?A>_v¢<+f@>_?[^ur
] W <)Z\^ Y ghZ\<1f_?xghy�:m<1Z\<1f_^u�c<+r=<1?[Z C0Y W >@Z B <|a1^ur=>@?A]=<1f_<+]�� B <+a+g W >@<|Z\:=?[>��u<1^ Y <lZ\f@?Aa�ghy�]m?A>_v¢<+f@>_?[^ur
?ArDsc^uy[sc<+>�]m?[ªz<+f_<1r=a+<1> B <1Z¨�)<+<+r/Z_:=<T~ W ghyA?[Z C b©gca1Z_^uf
¼ Y <+gc> W f_<+] W >_?[r=�
<1~ W ghZ\?[^ur � � � °�� �,ghr=]
¼�<+>@Z_? Y ghZ\<1] B�C W >_?[r=��<+~ W ghZ_?A^ur � � � ° É�� � 8T��?jgcr=]�Ji?Aa�:wghf_]=>1� ° ¶ Ëu� ���

8Çshgcf_?[<1Z C ^cb�>_<1]=? Y <+rDZ)ghZ_Z_<+r W ghZ_?A^ur W rm?[Z\>,gcf@<ia+^ Y�Y ^cr=y C W >_<1]��Xgcr=]�Z\:=<Mf_<1yxghZ_?A^ur=>@:=?Av
g Y ^ur=�­Z_:=<+>@< W r=?[Z_>"a�gcr B <+a+^ Y <�sc<+f C a1^urmb W >@?Ar=�­�i:m<+rKg¬Z_Z\< Y vXZ\?Arm��Z\^»>_v¢<+a1?[b C scghy W <1>
b�^uf0vmf_^uvwgh�DghZ\?[^ur Y ^�]=<+y[>+�¹G¨r´�u<+rm<+f\ghyÜ�£Z\:m< Y ghZ_:=< Y ghZ_?Aa�ghy)gha+^ W >OZ\?[a"ghZ_Z_<+r W ghZ_?A^ur´>@vwghZ_?xgcy
<lkXv=f@<+>@>_?A^cr/?A>,]=<+>@a+f@? B <+]/?[r2<1~ W ghZ\?[^ur � � � ° É��l�}9;:=<�gca1^ W >OZ\?AaQghZ@Z\<+r W g¬Z\?A^cr 2 a�gcr¥:wg�su< W r=?[Z_>
^cb�r=<+v¢<+f@>Tv¢<+f W r=?[ZM]=?[>@Z\gcr=a+<h��9;:=?[>Tgha+^ W >OZ\?[a
ghZ@Z\<1r W ghZ\?[^ur�a+gcr B <�a+^urDsc<+f@Z_<+]�Z_^�Z_:=< W r=?[Z_>
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Dark greenish-gray to grayish olive-green
silty clay or mud

Olive gray, thinly layered
diatomite

Diatomaceous mud

Diatomaceous mud  [fresh water forms]

Dark greenish-gray to grayish olive-green
silty clay or mud

Micaceous sand interbedded with and
grading into soft gray clay, some peat

Mottled mud clay
[Milagro Formation]
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