
Z. I ��, � �, , .'- �...- .. .-- .- 7-1 �l -- �_� -_- - -. ----I ,.. ,- ;_7-7,� ,_-.T,-T,- I . _ftl_".______e-, -�.-.-_ _;7-,�'�7." -11..11 "- .,.., � �.14.-, II-- :� � . , .z,. , .�:, �",
�---."., ,11 �. , � -,%. ��...- ."--.-7 ,-.- _,q �

.. �..,.",�2� tj�,. I .�,%_l .. ,, , , -.� " -,. �',-, :. � ,-,_-, -.: � � I .'. , -,., -, ': , ,,-�I.I I :, -_: , ,, ",.1 � . " , 1. .,-- ._:`� ---I 1.,.,� _,.� ... , .�,...- I ., �.l.;, , _.- r .1�,� -�. . I1, .1 'I,-�,.,,,.,..I ,� 1. ".
.I, ,.,� ,,. , -_�'_,_�� �'. -. 1�1__�_,_ �� .1� -, � I I,- .� - -.... � 'I, ,Zl-,:�, ,-,"'.-,�_.. I .''., ,�.�_,,.�',-:. .., :% 4�', 1" I ... .! ,.

.I.-S.,,_ �',.-�,, .7. .... "- _1 I� i. � ;,_ . �.-. -.. I �... -� :1� ' -1.�
".�i'l,".1 -I ".��. 

.- ,
.. , __ ;�-�% � , .,- ,-�,,,--��- 

�I11.- -__.-�. - ��. �� .:4 ---"�'. , , -, , "--1
.�,.-,-,4.�,,, ... �,;,- �;,-- ,,�, ... -�1; I I �:: _�;�:..r. � �- --,�. , -,-1,-`�'s-.��,� .. .. ,

P.. �7_ n�,)��-,.-�;�, __�-_�___ �,I -"- " ----,-
�

-.... �, 1.�-. _., .,,.S.--, -` W'. f �, !:�_ � .I .,�, ,,.:�f:_ `..�_.,,_- � ."�---- �.," V74 1.�._.�. 1. - .� I. - _�,�;.:,-__Z.,, ", , �� ,. ''. �t -�,'�.?: �, �..,,e-,��,,�. 
, , �-. .-

.1'. . 1,,� '.,--�� ,, ;-, �, ,,-, ,�..- , �-"1� -,", .,t, , �,-��,,�_-,,�.,���-".�.., .- I. .���I�
1.� .�l�,.II,�. -:: -, '. .,,-�,,� � 5,_ � : :,: -.. �. ., �..,"-�� -, :.'�, ... ,�..�., ,�� ...,l : �.�I..--,f, 

I- , ,..-.�. '.��-.
%�11 

.:-".,,. ,,'.
,.- -- � :�..,--I 1. ...11--;- -� �� .- �,.

,--. I,.,- -�� .� -��!,, �,.,:,,.,..-_r , '' _,`-i_,f ,_S_-�-,- -,,Z�--.. �!' . ..-. ,��,� ... 7 .I,.-...-� 
.

I� I- �,, ,-". .. I. ..., ",-.. .., I�-.1. ,. � I ..
., � �-.1�- --,�, ,, -'. , _;... .�,.-7;1 I'- �i--�,�� , ,�` .,,,��I

,.� :_I.y,,�. 
.- �: .,'-- -% --- , �.a,��

.''I i1, <.l. , ,-I., '.1,I._ I ,�.,�. I �,. .. ,. �.� .,,�,.-..�.-I...I...... .�.,.�,,�' ,-� ,-"f_--, -1 - � :1. -,?�.:--,- .11 ��.�l ., I .,�.-.. ,-,-.-.,.__,,.-,,�-,,.;�.I �
:, ,--,: .... .. I,' ''. 1. � -I.- -- , -I----,�� ,11 . ,.-.. , -1.� .,�..,._� �.:�.'--,.�:�,1. 1, :0 .

.,- I;.- , ,,, �;., - , .7.... . �f �.,. ,,-,. __ - _-.. _.. " � ,"'-,-:- ,I
s,�� .. . lv' . -t;4 , "-.. I., _., _ , .,,

-,� :� .- �, ., ,�., '. " 1. �,.� �._,'..:. 
.1� .

'�t . --- :,.,-l'.`._, -, .":_ ,.;--- .-.. _,__.,-, 1.� ,-, -- ,... ----. ,,,.,�-v. -: .-. .-.-'.,. -..,"-.:- -, il.. ��-1:
-

-:"',�- 

:--,.�,., 

�1'...- 
�,:. 

-,'-., 

,�� 
.� ,_�'I, 

.,". 

'. 
_ 

-;,,_--- 

.
., 

��,.;,.I, 

," 

z� 
,- 

,',r.,.,,., 

I, 
". 

_1 

I 
..

,I,

��, �, '... , ,.�.,�,.- �. . .- �-,..1,.� �,',,'.. .,- ,, -�,- � ", :,j� �, ." '.' -.,- .. -, �. � , �,� �, ,, .. , ''-,`�. _�-�': ,,-I,, _-, i,
11 , 11, ..,. ,:,��� ,,, ,," ,..�!',--"..,'� ,,�� ., :, �_I,�
,, '�e,_.. �- -- A �-? %-_ "',,:-�.' ", I ", -_-, -,!,-,.",�.--�; --,- �1_ -� .. i '.1 1, .-"" '',l-i!'-�,'' " �.., ., ,.�. ��,;�-C-�.��,,.,.; � '7.�..-,�,.. 

,-,�,;�, '.. ,,, - � ,.�. ,."..,.- �,.-: '.. '.." -;� -1 "I..
,� , .:�- " �, - � -, ,. ..-- -- _�-.-.-�- _-�"_ .. _,z� �,_��,Z.,Z. �-i , - �` ,.-:' _�-_�, "- ,,� , "' . ",.

-�': ,:,t. , :,�- -:.-`��-.,-" 
.., -!.�, � �, - '. ,'.'� ".,-I ..

-'-, ;,�,-- 2�. , �, -,;,,, 1, �"I .1.,�.,� .. �- : '-�',t�, ,".I,
,% -, ,:! _,-.,--�-�-.,,,,�, `-, -�� , ,--,-_ � -,.. � , ., .,�I...,.�II,1 �4,,I 

_., ̀  -1,.
-,--,� -31-'..,-...

I-.-,-, 
,�.i, �;

,!��_.�.� �...,.,�_ , -, �- I . ��, , _� � -:. 4� ��. , " ,�,,��r. ,. �- �.. 
,:. , . , -, "' � j X .',�,,, -"�' '.)�',,4, 1�I . .. , , � . - ",,, , ., ",'-- , �, ., , � --1- .-' -.". " �, - '. -,� , .", , .

'yz, � 121�1�,,.- _ -,,,,� -- ,:� __ 11 ,,, _- .- '� .-.:,. ,�- " - r,- ..

.- ",.: -. 4,,,�-,. 
__ --b- _� 1. ... , .. .�.�,.�,, .

-1. ,� .. I 1�1. 1�.,, �� ': ,. , "- .S�� . .,� ._;I.- 1,."'. ," ,�, ,�,,..�,�. .- q ,..,.�
,."�� ��-.. ;� .. I ..- , .J. . ., -" �-. , _ ,...,,�,.-�,, 

.. , ',- -�;:-,-,.�_

,. , .,l..-, ,_, �_: �, . �-�,-,I., �., ,�,-,,, -�4 _i:,I, -
.�-,,��---,-- 

,�- ,;,� .el, .y
�.:-� -. , -.I- ,�. ,__�� ,, ,�_�-- �- .. I-I--,`4.��, �., -, �., .; I � �; .. .-

i�,�I,�,-,�,.,, ... ,.. , ". ,_ _., , ,." .- .." ,�_ : ;, :".." ,.: ., '.-I � -- ,.-��, .. I- .. : ,.,� ... ",,, `. I.
-, - S,-, 

.. ,� ._, -'. -- , ,4: �. -" "-,:�
.,,��,-�^ -- -,,.,�,-, ,�-,: '.�, .1 ,.,--.�, �-,,,�-'j� -,;' ,,�,I

-;��,,.,; .. :,:�,.,;., 
,�, , - ,;, .�A., �,

�,, "'�",CS4ii� _� ,, .:-,, ". ;,_�,, '., , "- ; � � .,�:,,�4,' 1�: ��-,... -, ,..-Aw ,_ -, ,-. � ,-,,_�,-', �1, �, -- I ;":,-,..,.,. � - ---,-; �, �, --. ,�?.",,,,, -- r�.� �-, '...,,_,,,I��: �',, .- ��-
.q�,�'. , -,,.", .e� ,,

... �. 1, '..- I.. �71 .,.� __ ,, � I,, ,Z, - -- �I� -,,-�J-� �?,- f�.` -,-',�,,�,�,:, !, `�,-
.,4:, �:;. �, '4-" --� -,�:�04 .i.� t., -,. - �y�,'_�l�. �,. :-I�, , ..11_41_1�1'_,,,� ., I "..'�.,.

�,, ,�-�. � _t�',' ..- I 11-11.-I� ",,, ,�, ,,:�_' , , ,,,�'. .-.�,- - '. " 't � " �".k.,:,,"�- --,P�"" `,-�,,..;..-�,',�--' _-, '�,', tj ,`.�, -,,-',`_� -?."Z .,�,- '. ,I,..--1- .. �:��, .�-.� . .,-,.� . .., .L, .,., ',., ,
-'. 11- ,, - -'� - ,4�,,. ,-��, �, � � -, " - , -- � - "!.,- -,.t.l�.�`�� , . t I - ,. . . 1�: -, 

I�-I" 
� ,", ,- ,, . ,... �_ �- �

-�-s I �,.�'.". ,-;:-�,�--..% ,,,.- :4k ,'�f; ,�,., -,, ,�._� .,- :: -1, -,.-;I�.." ,�- ,,..:....," --�, , �, ." ",., (N6ada 
�' 

-'-,- 

"', 
.-,�`,-�,�--, 

, ,-`J__.� 

.-: .-. , �l �"le-, 
-, .: -,"",

,I Tie' m'inal Va'si�e --z,- , -,:. --. ';,,�-'_ '' -". ... -,?t: I �� . ��s--�� -,-,-,._--",..,_" .; _'I _1�--11 -l.--�'§ rajg-j) -----;�-_�,;_�_-_;��j,,,,,,- 11.;.-iK 'il,:� -::,�, , . , �:. " .: -,Vw,:�-,�,�'-�,-_� .'-,'-,�V-,'_-'l., �� t, I'l, Q., ll--_-,�,." � -1 � !_% .. " -, � -�, � i, -%:;;.� II. -_ .:,.,-1 -� I 1. -,4 �- �I ,� '. , ,,-'i� -.
-, �' �'._; 

.,�..% : ,','�,� : ", ..:: , ,.
.; �.��-..O�GS-1543_1, - -- �;"-_''-_ - I . ,.'.") I -:�: �- � - -�.- ,"-L., , -,,II,,.�,� ", -, v,,I, �, ,...�,--_�. ., �'�- ,�-,�� �� _z- ... , ., -'� - --. ,,,

, , � � :�, -;.:,�- 
�-- 

: :.��t- 
`�," � 1_' '-�� - -, ,�,- 

.. ��.4 ,,"';',

-.,, ,%; 
-;%,,�, % �,�. 

"- .-

�'". 

;�i,',

�,_ .r.: ,�-,- .; '-- " , -..' � -. �'. -,��,"---."�,;, ��)� *: �', 7, ,�- w, _r_ -'.-," ", !",- ,�.: -,.' �.-
:,�� .- , - � z.� , . � -, ,--;�--� � �,-�-'-,- -- -� -, �, '.. ,..�� -,".-,� -_ --; ,j�l. -- ,,,� -. ,

I ..y. .. -.. -1, � .-. -,�': --- Z�Z, : �,, -.: - ,;. ,� -.I. , .� II.
�l-.- 

,. t�.., �:" .1
-,-,�:, ".." '�,;,� ,,:, -, ,�:;�-,', � ��,�,;,.`,-- �:', "� �- ", I.., � �.:, , ,-�-.. li�.

:-.,,, -.,� ".-I�_�,,,,�",��",--,...:, 
, _., b .... ,..,;"�,�":-

... �:� .,.. , -,_'. "."--�l ;�,.: "; .:-- .- " ,",,"."..0,,, I",, -. 1. , -N-� W� ,_ ... .. "
11 I.?. � �1 f, "" -, :, :-I- �,�:� ;, .'. � " , ,.� ,.-- �' " .; "I ,- ",,... -.;_�'? �,�,. , ,,., �

I1�-.� �-� ,� f, . , ,��'. �;- .-, ,,-,�- !,;, - � �1.,� �.- ,4 -- .., � ,�':,,��i, �,- _ � ..._'� - .-- `,�. .�,. ".-,.',- ;� ,�,,� -,.'-.�-�,!,��-� -: .- - 5, -, ,�P,:-i'��'..,', ,��!�-��.�� ..,..I� .I .. .... ,.q_: �:.".'N' _�- ,, --- _.� � -,-'�, .�;,,.�, �,�., -:� .,���,_11 -, , -,� --
�",I� 

1,,"I 

I., 

� �. -, 
"�." 

" �, 

�l � -
, " _t.'-, 

��. 
- ,�, 

.. 
.� 
.-

,T 
�_,

�,,�.`:,'L�7� ?" _�,.i .. , _ ,.. '..-. ��� I.- ,,� ,'.'� :, '. .- -, ",,,. , .�,-,, ,�, -, , ,,.i I .1, -";: �-, �--I -.
-:'- .� -.. -:', _ll� -.�__.- ,.., .. , �,,;, .� ,:�:,�z, -', .... I .�'. , '. , , �� , , -, .; ,,. ,%;.., ,.."", ,, , ,"t -,- .;� ..- -1.,I,.1 : - �.

.- '. . - -�'K, 7� -,-.- � ,,;. 1��...,._ -- ,-� ,, I �'
,I,....,, � I ". �l -I I ,, - I- -. -"-�- P.ld , , -4�-,, -,'�- -, "", ,.,� I-", I,, i", .'�': , ,- I;",.. -, �, , � �:, -,��� - ��-.�

-.

4,,. 

,_ 
,: -�. 

,"�--.". 

......... 

4�, 
, 

.1- 

,"., 

� -'�-�, 

_..,I%1:

.,�,, _-.1 �I �-,�::..;,_. - �.:-, .,�,,,I , 1. ,�`q�� .:.,I
.,I..n 

'4� -.'�,"--, -;�-,- '.".1�� '. .." - � 1"i '_� � ., �; ,
.��. ;�� ., :.,-. :�'Z�A!,:..;: 'k, 1� �� _.-�,--'�'- � ,--. ;, " zv ,.� .,,.."�.. .;,-'Z -',�,.": -,- " , i � "_l. �`, . ,,,�.;y �.-I. :

-- ,z,--,-,.,W , ;� , �.�..!;_� -, ", ;i
.- �-4�� � - .11 .". � .. ,-;;�-:,", , ,_� ", �;.-: �`, -'1-:1 '-,,_1.-,.-,

," �'. 4� ,� �n�. -,.,..",,,-�-�_. 1---l '.�,��_..- i, , � _.,..IZ�,�-, �--�-�._ ,., ,, - ,. -�.' , -"I yw� --.1_% .. ._1 -:"� ,� ,�;K�_,-�,�r'., , , ��`- ,-,,- ,.� �,,I
I.,. .�,.. .- "!�'; -,el-l_,�l--'l_ -ie". ,, , �- ,- " '-�, -1 .;,,- 

--- - .1 �,� , I-,-"-.,-,- -,, �., .i, ,:
-- ,7�,. k.. ,� , ", , -,.I" -. I,...'. -,�:,�. Fl_ -.", _z L_- II-

.;.I,,...I�,, ,,.,'� , - .,-- .: Z�,, �, -� ,,..,�, ': . -- .�,�.-' .�,,�._ -� .� - �, �.�, ; "I III_ -,
I�.... -- ,;,-, . .��.,_ -;-�;, -", -� ,-, _.- .-.,,:,�. ... .. �;..� .:� ,l. .. ,-�-;, ,�� ,,I,�. 

".� ._--- -� �.: .,.---
. , I", ", ,�,�- �;�� ,. �,-�,; ,�-_,,:- � , '_:."':.: ,. �l �, .".,4.,-' 2,�-_. .-,- ", � .�,,,. .,

I,�; _F" :-,,-'-., - ", %, � ,,��,,:: , �",L .". , ,- :�� " , � ��L- ,%-_ -,,", .- � ,�, .,.,�-.-, , 1 4�
� .�.:- �': '.., :,- ,.:..,.. ,, .:� - 1. ;,," 

, .J ,. �e, 1� ,41., ,� 7, _��"":,V� 1.,.l., '-,,� :, .�'.' :�- ;�,-,..-',�,:�,- �� .�-. : . ,��, �.,�� - "-.,-, '� � , :`�� -,�,�; -, , '! � � , ;-, `� ,--. - .. .;.-... :

.1�,�I`��-,s-�-., 
.,,,:- _,,%,_t': .-, -�.- -.1? -, ". ,- �. .- '� �,�J�, ,.,. �1, �,-�;�' .., .��. ,, vl "..I .

- ,,�,.. �_� ._,", 
..�.' -. ,. .��'. :.,�'.-I-,�� , "

I�� ,.:�, � -, .", ,�-, ,.---, .,,,..1 --- ,�_- ..:-:;,�_7 ,,k �� ' ,,,, .-- I .1 -�� -1.'� I , -� , .-�: ��:., .': :,
.�,� 

,., 

-TJ�,, 

.---

-- �� � -.- ". �; '.',_;� � ��_ -�,- � -.- .- .. , , ,� -Z� -,-,�I-'i, � '. ��-"..�.� .- -, .`.."14 -:-.- �-., .... ,.- .. ,.,,
, :, , " ", .: ,�., a,� ". � ". �p , , w � � �z. �I� , -�'.::, - �,.

'. �, 
-ly ",-�-I-, ,, ,�. --.. ..� , ..,�-,Z;,l -',`�J.� .-.,!,, ��', �., ., -�". : -, ,. ,,

..,I.- 1;-i',--,-_,--___--.- q I 1, ,��' , ��,,.'.� - ,_;,'_ ,'�� _, ,,�.,ll"�.'. � �,� � , ': , ,-, ! ,;, � ",:,�,;� ,.,".�.� .. e" ., , " , ., �'.,
-;� -� 1; ,,,�- I ,-.:, � ,: "'. ,-,,,;.., 

", "'. ,�,-
-,- . .'�� .�, :- -, � 4 ,7n ,.. - :� ---. �,,.,� _- -��,!l �_-.-,,- -;� IZ�-.V -I, :' -'��,- �L ,, _ -, , _�.' , .,;4",. - , I..�:-.- .Y_ -.,:,�.,_"

-. j� �. ... ., t ", " , ,;4- ,- ., - 4, ..,.";. "..-.'�. , ,, .��- ,
.1. ': --!, �`,I,-11 ; ,, , ,,-.- ,-, , �"-,� �. �'-.,.-I.., I-,_� . -.,.,�

._,. II;-_Y �, -., "'j'. -,.; ,- � -I - ,'�'-' -� i �' �� .,�._,I -". '. �` ,,, �', ." ,'..��,�, .,,
.1 --- ,,- �--' -, -�C:-.,,,,Z�. '5. ,�:� ���.,--,-��.. I;;,, , ;c.,�' � .-- ,�,,V .� ;- � -.-. -"- :, ,-� -. �,-":.., ,�-.. -- �: �: .. , 'K ,.-1 I_._-__� `,,,-�-. '�_,, ,� . �� i, ;

I., � �" <.--�,_ � -_4�, .. ; -f..,,.� -"- " ,-,�, ,.� .- _: ... .... !,.,,� ,��;� ,�t;�,! �,;��'-' o�' �`. :. ".i 1.",.
:1.I..., :-... ,--..:,,. �.I .,, �', -", Z,-I-"!,

.,.-.,.,- 
,.;. " -'- I �.I..-, t�,-��,`,:_ t'...

,� ,�� : �w -4, , -'-, ,,�� ��,, :i:,�Z.'�'- ,,:l: ,,. 
-,

-_.-` -II.-.- -. --
,,-%;��-�-.' �.- ,

.- , ,"'.�.. ,., , ,"-:'. -,-,� :i-,",- ,,�--,_�;- � ,-�,%- �- �- .,;, I�.- , ,- .
.... �,,�O ,-,,."_ --� _�--� % ,- �.- I--,-Z � ,',,.; ,--,�

.. _: -S -.1, _ .;� -, ." - " _-, --�., pil-, -,� �4 -�� --- ,- -�, "--' -, .- ,-,�41 ';- -�-,:,. -,-� .,.��-,1" - -..
-.1-� ... , ,., �,lzl, -,..-, _.. " 7�,-'� �I ��- ;.'-..�--"� �,.,--..:., -�:-I

,!�_:.�.� �,q � ;�,�.� ��, , -'- ., -.1 .,�.... �,,

E,. , ,, �- ,:.; ;;� �;; .,V-., '', ,.;. "���,..-�-_ 
,��, -_�:-� _�� :�z ;, .�

., ,;."�Y- 1 '.-,-,, v', - I - I--� , - �!,,,,;� 
", --, ,�,

.. 
�.,: �,- - .; � �- , I 1, ,

,.I-I-_ I. "., ,. -, ,.�;�l 1;1�I�- .,,..,, -- �_.T,-, .Y,-- -,I -,': �, ,*. _.".'.�
C. ,-., ,.. . ,I-, .. I, ..�I,--, :'.1 -'. ;, _, � , , -I

.. _ 4, ��f- ,;�. ,I ... , _Y ,,--,I, -, �. , , _`, -- �,`-�,: -� � ,,.:.�.. I -. 1': -,, �,";'7, 'i; .. ,lr,., ,_'. .,,fx,�_ .i�,.,-,�.��.i,�-c���;�',�,?;�;,.-DEP� -� Z, - � ,�..�', L ", -� " -� .� L' � "., , ,,, .
,,,, w, , ..� , -'. " ;. ; -,�� ,-, -- ,� �'- .. ,-- -. . -;: - -I I

�,� :��� 1,1,� ,,�`,".1-- -_-:_ ,:, ��,. �� ,� 'I ,,�, � I

11 �,�:� iL(,4(ITED-�STATES�i'.�.�,-�:''..'�z.�-1-"- -' " _��', _,��, , ll:R ,'.�:_kUlf,'Of,�t' 
-' -:'"'.' - -- -- �,�'"� -, �-,.' ,:1 �...2. �kT HEANTERIOR.'"'' ' "1."a .,.. ". -,- �4�---,,� -'t", " -1., - , " .:.�. �. Ai-.��,,, - .i, � ��- �',�, �I.. .;, I � 1_� I -,k I- .I i�',-,_.. ..,.I

�.. :ip"L.P., ,-., �, .� :'. "-'--, .,.T,!'�.'.,--- Iib;��,_� ,�_�'-Li'SURVEY--,�-, .� -, � �,�. ''., --
.�i-�z 

-- .1 r�-�.. 4 " -, .I ,-,, ��.
,�, 

-, , . . .. -. .-
.� - -A"',. -,,�, -�. -, -� �.,.._,�i. ::�. .-w

,1;��f'lll��, -4-�.''"-,��;. -�.��,,�;:. 1. _�,�? .--- &`GtQLOdjt ". , ". �., ., ;�;: ,-,
, �,r ��. .. . .. !�;,:,-- 'i�" , .e'�'-�., . �� �,�; , 4 � PI,` , , .� ,z

�!_, �� .., 1. �W- "". t.. .-_�, ,&,, ,II� m _�' �,, , .,, -_ ''.-
.. 1�1�-�`�4, ,_44 '. ,�-��,-,,--.:,JA' Zf.-- 

. .,�-;- . �:, .l. -4 -
� �; .'. __ ., �. '. . , -MX ..." Y.-A .I �, -."I,� i, , 11..- 't, -','?,., .,W J i-, . � �,,�'. A- 1". �:� ," -; -�,, . ',,,. ,A... - .'!.��m-,. - .1.1,11, '. ,��",e�,L:-

�.0- 
, - .- - ....-- _;4� . _�, I ll� -t . 4 , , '. �, ., , -,.,,OZ7�, '��;ll �7c.;,�r,:�J�:, gjc-�.- :-- -II� - �-.

I�. 1. .V' i�! - -j� .-,:,� ", -,-�,Y-�&j��Z-,,� -'�:c', --�-�,.4
�, I---' �"" I "I i .�: !:�. ;, �;>.---;�,". " , ,�- ,,� t,?� ��T��zi

;,,�' ..- -,,� �,4, � -��_ , ", -:"I rlr"�-.-.�, � �- I" ;: I --..... , :-:� ., .. I -I- "k .1.� ..--
,�,_ 

�.., - ,'%� 
- -��-

�I--% ,'j-, - ,,,,, fz"t�I... �..- "����-Z�v.� --- -_''
".._,.-_�.,_w,�, -.t��,-'�."I- 

, �,� ..-- " "

-' '-' §� -` "' '- " -,I.." 
,�

-,--�, ;, ,-,�-
*. ��' W_ �,-�, , - .- -�, , �,_'o .,, ,,,� ;'_"�,�t.Aafl`,��.�jii� It, �:Fedee ;,. 113 .,-�- ", , ". -, _::�-.�'_ _--l., V �J�.l , ". .,� .lll� �, ,_,"'. ",-_�4'11;. '. __I.,, -,i,-Box'� 25046" -,-';k--- -. ,T :7.-,-% ---,�,,,,-.:�!;; :- , -"'N' ,_-.,�, �,

I.�,.�"z", ,..;, ,,-An)i;�'-i.�,A�b�,h,�,����, .. "I . "':�-..- I.- 1. � Il I �� �.:�� , _.'. � ., 4,i-k --�,�-�,):.:,.�4.",4,i�e�',',:',� __a- Wet-,.. ..... 1" I .I
.__t6 I 1f'k. , , ,4. .]�::� A-�. ,A.,; ;-`A�- -.;�,-_ 1. --s". , ,-1, ,�-;,�- .1 ,,,,!-. :-.�:-."�;, ,4�4"_%.i.0","Pz_� - ...;. .,.-,-, Ills . � S�:,��.- 

I.,:1. ,-_,�,.,1 �,,', .� " .'-.,.. ., �; � -1 7 � -_..-.�-. ". -.
,'.,

I- "., .,V-._, --80225 -- --,,.��,_, --,;' ---.V--�'..-.1II- -,d, , ,.... �ile- , " '--0, 16ra 6 �-� _� ,� �-:,�. � ,,.;,, -- ,aj�,".. ill,", -, ... �. .,..,. -. ,� ,.;4�,_ . _:� ls�-- . " �". �.--,-'-,_ � "..'.. "r,"'.,�, ..5,� � �,.,. 5 ,���. �m -, - � _ - -,I1,,4�-"-��-,! -�. , � '.1 -" -:,,�',�- , -. 4, ._�,-,. _nI.��': .,,,. � _�` I I -� �� ',-�` 7,, �- �'-w��, -,;� 4. ,%,�-,,;�. _' " -, ..�_',.
.�, ,�%- -�. ,,.' ., ". -, ,�:1-4,1,-, � t"., ��,�-�--- �- -, ; ,.- - 1� ��- -..: ��,I-.. 11,. .� --Vl��,,p��,-.Pl_��W�-� �'�:. _1,

.� 
'5, . .. 

.1 __ -"- 
,,,

.,V.- I" --;?,� III, -'-f"411--
0, .-'�, .1. "'. �- _� '�--�.:�; , -, - 'It---,.�,;�i` -,4 I. i."�, i"-..." i- � .". " ., ..,��. ';,4,!-- -4.-.. 

" .,,,:- %. .��- _. -�ll -. 1. " I_._+ , .�.. .�1. � -.-.... ,., I .��,.,-,_,��,,-�:-' ��- ,�I ;��

,� _-__ -, ,,- . � , -, :. ,-_7." , 1�,� ,i- �% ;3'_ .- ',�,�,r- ,,� , ", -.-- , - - , �:,-,�-" ------.�, ,.. -�,,z;':.- -:"I'.".,� �'- :7. �,,� 

-'I 
", ,,�,,':,' 

�:;j 
4�-��V- 

, 
" �..I',. 

iL'� 
�., 

�-f, 

�-� 
:, --

'. 

: 
�..-4"-.-

.,_ 
-.. ,_1 -, -.'� .- , �::.,,- 

-Z _- -� 
Iz, 

-..".- 
" �". 

�.-- 

�,'___

.�l.'I, 
, ,': : ,� ��.,:;. T ,. �� .., " I :�. ,'7� � .- ,'. -", rl -,.,,.

.- � , �7-.-- �, "-,�� -� ;t : -;-,. �, -<. ��,,1:,
-.- ,,�Z�,_a� � -,w,-_4-,- - ��X�!', ,,-..�-, 

I- ,,�� -_ �C--�,,�-.,�, �, ,; ,
.-... �.,; '--. - '_ '� '. ,-�P�� __,.'j; , ,,,-. 

..... �- %.,h - ; -1� .�, .
I._. � I �'; - -j:�"--.,.-_, _;.. ,e_�,�ea---,- � ,-, ,4�,.7,-,); ,� �- --,- �__ ".1 � I � �.,.�� ,�.

-. ,. , _ --;- ,:� -�,;��_'J -; �, .__� _".j., .. I I. �.��,,-'-,--',_l , 0 ... �� v, �'..,,.,�-�..-4""-�:-�--,.�,L�. �,, ,� 11.1-

.,,'. 
..- ;:-�� 1. �`--,_,"..'.- ,- ,�l j.�- "�: �,'�,�".� ;�;.. ,�.`:.: �-,- " -�

.- : �. .t,,-,,, .1 , , 4, ,.. ,4� � ,- I, " �C-l ;�� -I�� ." -,-�� -�I- __ --- , ,�,�-�;..
." , ,.y-"�4 �. ��;� ,- ." .., � " -. , �' .-, � ,,� .: " -I.., --.. ,

I- .- , N ._.M, ;�'111_1,",,V- ,�-,,
'.,-,,, 

,.,.,� .. �-�,.. 7, --�" .�,--. -�!O�.:V,-�.I .�I' .-. "�-." 1. ; -.,, .-":�"-,,.- �., _; , ; ,� :I ;"llm_.- .I,.�_-,-
,. 

...
, �__.,i7_rw- 

,i,,��.-' 

.Z� 

I ;1; 
-,��. 

�.. 
-.": 

-
�. 

,-. 
1 .I � , " 

-
-� -". 

-- 
�, 
,,

... '', - :1 , ,.,�� ,�_,-.�.", , .., "', I,.'.--. ), "I.
,� �. �4, .i- ,�'�'., � -�'�,' I..,.__ _- - .. 14 . , it,�ti -Z-, -�1. ,�-. _., ", �, ", ........ �, , �lr,.,r,� .- � �-., � ,-,',,. �, �-�,. I I ,Z . -,�;Z,,� - �, , -_ 'P -14"�-_ '�C'-;i-,-, �,.,,,, -, .. , ,_ � . k, - .. ,, , , , � 

- -,-4�� , - - - .. , , -�, j�- " _-,�- , ;. "', ", . .., .,.,-_ � �--- :� "'.4. �.��? ",_��-;-_,;�S�: 1-1:11�-.�I�e ,, ". _- -7 ,�, `._�, �,., -��Tol '�'.4. � i��. , -`.
-,.,-... .�,�, :,r,. ;-? -,� :.-I�v -"Z'.. ,'.� _�.t,"_,.�. -...- A!I

I,�,�'i�l I -`,, _ _� f�,- 2� �, _�..�,.:, :,�..,77e...- - '� -�, 1*��, I ,- ".,'. -- - �K, -'_7�.l .- ,�', :"_;_��j� � , , , -, �,I
�::;'.' ll,:l: .-, �..�!,_-:�,,: -,��,;,;��, �� .1 .;-��,� .... .. ,---",2,,, - -,- _-,,-q;-,.- I �. .Z-_ .-- -. -.. , -,�,7��:Z,_ -..-.

"", .,��J�'.�,-��', "! �:",� �'�---�-- ,I� �, I �_ ,;`� "!;l .".." ,'�'," ;:�..��'..I�.%�;,:t-",�r �,,��.,I., ,;,. , �, -, � ," , -Z:, -'r.., .,,,' , -: �: " " : - ;,,,�
.��.,C-',. 

, : .%,, �, 
..

II.�".I��.� 
�L'.,-

-1.11:, -. �--j"V"?"'., t.--,�T�,,�,�;,,. 
-.1 .. -� -�,� " " �-# --. � --..,�,; ,,,

I.I-.. "n , .,-'� 
�-��-,-��__:k7 .--

I-..-,���-.�� -, ," :.., .'�_" ': " " "' " ,' -` `I --. '�:- 'S. , -, , " .-& -,',, ��_, - .17 1, -� .
11, �. - . �I'K.,7_GEOLOGYA�j) . , �.,-.1 , -,�,'"'-�.'k�-,,,.�: i"'I -;!�� ,,,.1.,.. _. LITHOLOGIC-IOG --�FO �DRILL � HOLE--- ' ': " ' � ll� j., , ",,,,-,_._.-.174, �;�,,.. I, �.,;.��,�� :-_,�.l Z_- S. i�,'� 

. -:: ..�
-.- , '�� :,. ,_ ,, ,� ;.;,, �, ,;, e,-.1 ";, , ,Z. ., ";,. ,-'-:,,o, "X-,.-,�- -�--_�,_!i �;, 1 UE 1 4,`�- --1-�,-.�,�., ,." -, -.,. -- ' �,�' � ,. 1. �l � -- 1, _"�.�_ �,;_�'..--II._,�-_Z�-�.�_. _'!��'�l ����, -, ., .-..�."�NtVA'd-A�-�tt$t.-.-�!Tt.---",'.-,',,"j ,i,-l',;,,,-.,-�.-�l;.,� -- , -- -_�_ - ��_� -1, 1, -,-.'� -� ,:, ... '.., -- -;,� ,.��_-._,,O_:��, ,:, -_ ��- �.- Z---- , ,,-if- ,�-,,- -... .111.-- 1. ."� � _%�,.��. ,�� '�',�.P'�j- -,,,

-1 �.v-,��-'..'�Z%�,' 11;,I � ll� .1c.:�1_4%,,&- ,�,- ;, . ,� .�,-,,' .� 'I. zl!� '-' -��-_-,:',-.1 -1 _�,�, I n, . ,-�:f,._ '., ,"', A'--� ,V " -Z
.,;,1�.j��- �f _��--_-, � 'A�.-, . :� , -. - �..�7.;, -

,-.- ,- , ", --. ., �-,., - --.-. _�'Y-.,� _� .-J. --QN
--",1 ', ., .��'P. � !�,,, �,,..3�, .. ,"-, "I- . �-, �,, i, � ,� - -. , " -�.. ., ',*,��__�

.. ,�.:, .t-z,�-_,i`� , ,:�t;:'-' ,,, .W ,i�. �; L �. -, ,;�;,4"�!, -. llk-�Lk�;�Y'. -;': " -�. ,-%� .:. �-. --..- %`:��,j;-�� ',�-�X --�",r-�-� ,� ,�!, 4 ,_ ,. ,�,'��,�,1, �,,-,,'if" 
, I 11- a.- -.-,-;�: � $*-I- -_��,,,� 

I �1' .. �,
-_ I-��' .x-�,.,-- -- ev, "S ,� -. -,.-.,. � ,.-��-,�, , "- ,- �l.1�� �R4,��_ 1�, ,.,, -;:, -� ,_�; , .� � -' .. � � .-,� I ,J�,' 1�,

-, -_., � ,,, '.,",;�- I�;,,,-. .,_ -Z�_-�;-L_`��-:,�'., '� ',",�_-:,,Ie --a,�-VV,- �;.�,);ii�. is.- _-.4 
.. 't.c _��. -�_ -

�,, I ,r._.,Ae�,�, ,.x .. .., � � � 1. ,-5�� "' -,�,.", "-A.. %-Z-_-:-,��_.�-._-.A ,-, ;zy,�, .. �,,.II �__ Z_,'; ,, _� �M_ -, ." _�,;�.�� �, ',,�,
, �tv",��

-�;�, �.��-, -_6�i I � " " .�O-,� -- ��-�;t"i, - q�..-I.,,,&�`%A��-iitl.l 
� I &..

.�-,,, " , ,�, , �t_ J �. 1� �.��... rX I-1.,� �-I -- �-'.�-.-. -.. Z !?`.-',".::-%'"-,L�-
,l -4..., �� ,1� ," -j�,".- . -'-"".I-;�.-,-.� 1��' "-6 ", �,� 1� -� -, ,-;_ -7. ,Ae -� - -�-. �K-�4,;��,-'- 

.',�',,%, 

., � % ,�- . e, 
--� Z ,, `. 

", 
"L. -4'.�,--',,I1,

,�� ,, ; �.;. " -,:��.4t-'�� 
, -'-,-,. - 1, ?�, '. �...fL;j., , �.�_-- ��-..�- ���-�,::.-7"Y_-.,;- . -. � - �",

". ,,,-,V-.I��*,�,l ,,-."���'I 
e,"II.1. C!!�" FAA",-' ` .�K,4-_- r�.te��-�;:-,�,-,-',,,.',�k `A-�,-:- -,I "`��.-, -f� .. _ ..-

-. �� `,� -, �--,l , .n �, ,--�!��.,.-." ,�,_�,-, ,'. -�, '.- ..h�: j,.,�� -. 1. . ,��

�, f-.��,iF �_� -,��."'- �, -,- -1, C
��i-�.�. , , 4,,,v ",,�� �. f;�;�;��v"_-.'. .tllj�. ..... 1 � .1 -��,.Ie', I.,.---�.r11N, 1 �5 I...-. , I w. -.,A. �'11 "', 4� -7 4�� i;�_re�, 1,

11 _1_4",it�', . -.. ,, -_-�,ZI,.5� ., -�. , ,-
:-- -1��,: ,;!�__ , ,-�,,�_ ', .e,, --I. ,`�` -%.I- ,--- :..�.gzk:,-�-!,��,-,�,..��,;�;;�,.�'-��,�,��,� �.--� �S� -7- ',_;,j�- -,�4 , 1-W, _%, --.az_-Z_.,_ '...". 1"..., -1.-. .v- InA,�,,_ .. a ,-, ., . ,,--- � -:� n�"'-, �'.` -,.,.,-,.. 

-. 1 �` '4X.-I,,--
,

.II-, 
.);, - I,�, ,4.. ,�, "Y '%, ". ,�, � Q', '. ': ��- '. ,� _;�.- �. � -, R,�, ,-

,�i "� -- Z7��,�:--' , _..'�-7.'�%,-, -,4--,�-�11-._,_�
., ;--� "_, 

-,,,,...,
-.. -.-.1,11-- 

e�t,, ...-. -...

.- �:�,-.�t5 `1*.'� S 6,,-- � � �9-�4� -Z,4.,, ,,�,-,.
�!-,- 

,;%.�� ",-'_ _��
.,�Zk� ., , ,S1543 'J.- -'j..- "; ,ml;"'t 4�,.., -j�,�-- `,%� ;,"4 ,:;,..'-14�A;� ��,,.- -41, ,..;T 1, -.1-�-�'.--.�,��I?��`�-!-,",Q 1; lli_-,,"'. �l :� i t� -, �,- �- ,� .. � �.., 
,0,�, -, 1,,.4�, ,,, , �,,'4�"' ��,:-1, I ,--!, -- �. V��4f ,�,1.:",-,�,� �, �, %0 -q,;�,�" 1�

"� _-,--�`�,- _. ,;.�.l ".,�. I I ��-.-�Al'�l ., , " ,.�v � , , --,�- -,.-.
.�: "W", -3---&-�,-Ztt ji�--� ,-�_,-T 

1.
:- ,�I -e.=--; 1,��0 -4-- t 4-,- ,.!�

-", ..". , ", ,-, 4§�-� "7,- -- *j�'.; �=��3��.` '-- .. �-- . .;��. o,,�I��,_'lk-�74 _,�- --,4" -'x -- ,�,�. ;,.1.
,.r�'�-, ,;,� -.1 ,,, ; --. , _T�l -. 111 _��.�, .- �-.4 , S.l - :zt , :.:"' �� 1��!,% -,, ,.�.,, ;.�,'�! -�,.

."". -, ;,�,i-, "-? _� "' "ll.,_! ,t--,�-"-o �1-��::,A-- , ,.,..-�w -,. �,-_-;:,' -;IF "1,-, .V-.'?, '�� '.! �,,�
._1 

.Z., I..1"'.4;4, 

. ,, 
-"- 

1.

,11�,,,-, , T,�A'.,�- , _- ,-, 
"' , .X_- �-'�- ,;�-,.":1.,��- - ':,.-;,, " -,,,,,-, .Iz-," --- k -�.�. � -- ,,-'-. %- -,� .

.,,; 

�,,�

�.. 
:,wX I., '� '� ,�� �11 �1:�v -�� �-_ ...

.,�'7 ��:,,.;, I ,�,�, rl�-Wt�j' ".i,.. _-.-7.,,., -
, N-,�,- 

-. I a ��,-"b]51-k�h�d�,��,�-�D�-c�embOe�-1:978 �--�i-,;�7�:, -, - ,-44� ,-
-, ,t Cv ., � ,, ., ,1, -, -31�z?':, , 'A..-� -"jw -,'Z-',��'.,-,"

,-.-,1�' 
'�, �--� 5,��..". -W:l�

-". 
: Z,vjF",'t. 

.'�W, , t'�. 
I, -- �� :�� t;- .jk-".- 

.-.-
i �,� .� 

;�

.`� __ ,. .,; i;:�,%,�l-'i -- � , W-4 %. ��,-�,-
�J�"Y 

.-, ,�-.....- � ,4 ;1� " 1-1 -, 44 __ -- -_ _� ,��,, .- v,�-�..,.,Ii,�� -i��-.1 P'.6- -"IIW. I1� If 11 -� .1 �7` -- , ,----,,-,,
-- '�- 1--, .,.,-..-n..�y ;,.�",::t,4� i'.;._,,) ., �.,---,�-� --, � ��,;�,4_5 .l... ,.I .l. ,� �,;, .:

,,� .. �.- -�2�� V��z�.� .� .. , - , ..-,--&_ � .� Z;-_
.�,'� I�W,4z", , -, ,7�5, , ,; �', � ,,.�, %,�*-7 .�� I-- I".�,e --:; �,..�-,,.. -,_.:,P?,rj�%� _�,�,��,�,.-,4ot , ,�,-,-.--.A-:, -- 44� " ,�� � -,,

;__ �r .11 ,-, _,�� k�� ��w _��,-, .t. -. 1N.- .,n2� -1,,,T-��-'A kv--,�� ,�;��,neM -4 -" jr,'-te, �:-,- - -.,4 �e,:��--.
,� ,�" "-,a;�,. ''.. ",,�.�-;o_ I..P,--,-----,�,-,4P-�-,-, -- V- `�-�-�-.'�. ,-,ll - �,-',X, --.-- .. II �t � ,-' ��, ,, _.�.,.i;��,4��j"-I�i 

,-�* v -,_.-�-- ��'I�, " ,it - .,. �� .-

,__-�.IlyI. 
11.-,V�-,-, -, �,,. ,-�,_- ',Z�. -;,.;�,,. � �_ ..

,�k_ -�_ I ". I.P. -i" 1_ I _1 ;,��Vs, _-'I�- -,��,�t.,.�.-ri;�,1;-�-",r�";--�i��.'--�I `q�p_ I-.
."�,10_ '. ,t,.W,.Lp.,_ &�,.'_�,.,y:�,", 

A- ;�_ '..,
-,:� ., .. ,,*! , "-��a-�0,II�, �M__il.�Zz&-.!,;-,- ., -,��__"-"�- .. ---s- i��-.,,,N,��P_, . Lm�� So�.,A't ON. _1,".,

. -, , "_ -, -�4� - , ,,I--S�-, _,4':,-- I. , �, ,., .'.' , ,,';.'

.IVQ,�-I_�4 
I ��,N "-, ., .'&:7 ,--_,,�.. � '.

., .. � -- - ,'i V��--r�- , �..-�_
- �-�, �, � -,-Z�., 

t,?���--: , , ',-,;; -',%.'W.'� -,. 1,
,��-.��.- 

-.�_,�'k,'. ,;�,.�t.M, 
- .�'�",,�l..,-,OD_

;,. -,-�-,�,_�'F't, ..",-, .. I.,�,-A 
4 -t, ��. �' , -'W, ---l.-';k W_�-�j,"'.1--

-�-;�,,-11,��,_�. 
;. �k , -�.,� ,.'.':�p -.,�?� �, ..;--�;�,-AS,�,;,,,,,,4;-M Qll,:- -,Z,2M-; .", -- �...... , - ,ek,'.�.�.'i�,,-i2t,-- --

_r
,: , �;L, _j�,0* i��.. - -.- 1;-�1,0� - -4%'_-,,
,, -1 � ". �X 5--� _,�W- I` -2.4.,, ,Ut-all "",�.,s,�,, _- t�,,- -,,,�,V�--.�'. , , ,� -.,. ,�,�0640.2� �-�I" -- ,'- ,,,,'t,II �l �7 I�Z%--j-""`�'_ '�I�"-,:--, .:-"- -1�, � -,,-',. -�_" -;� ��-;i�. !�..:�'�.-..f�� Z--, � �,','� , , , 11 1, .- � .. I. I, - zL,* - ,i.�.,----- -- �-,,--.;-,i,.-��--.�t-�,�.�� z.�-��'- . --, ""', i, , ,� ,�__. - -"_'�l-_"--..,."l; ..-". ,., - � .1�1, -4��4; -;,�--f-- ", ,� ,- 4 .., 1. V`,��-,a '�Pi�� ,!K- wl %11 �, -.�' , - "

''1�1-;4,4 
.,�-_

t4 *� "A Ve -, ".4A. ," _:� '.%-:__,- ,-,� -.��,:-,', -;�-, , �,,�-�� �- j*�-- ��4�, �"':, ,-f t
-. �� ,,-Z-A��,�M-N,-, �;.�� ��.��'o,.� ,-�t, ,._IX4 "., �-0. , NV!�fqk��, ., I ..,

,- _.1�.�,.� .�7� .., _1I- -_ -�- -,-,47� _,; "!t-'. � "v

-,-it �. '-,r-" .... �T -*' .-L � �,"6,_,,m ,. 4Z _�� . .� ��� -",,� 11 , 'i�� .t�,-.- 
_u.".,-k7 

, i,

T,,"r
�,%,-�',Fr�,: -��, I �' 

. -. ��-�,�1, ,-56,-;,:-.1 " , -lk �� �,;��* R .�4 nw� Quartz, Nt 31!.,:-_�'I,--.. -
I__., 

�v,,k_�4� �t� .- 4,
I.. �- �Z ,-",,��..i��P,- .9 .!Tt4� ".,'��-'_��Y;k4�,1.9t 

, 'I .. - *,�. , ,.�.,,: --. ,-,:�4� � :;�t_ _�..�i!,; P, ,:�Z.Z. 
�-7_' ez�,, tx,, ,VrI... "I."!,,��.. '-'- - -- 3,,-,,,,-r. Zj ..!:�� __,1�1-�, .p.

� ,,, �,,*, -�-,--��- , -.� Fll_.;i��-__ I, '-�'..`-k �-�, Y,�Z_."., �-. 41.' ..
�1. .,:,.,,,',.. ,,-�;�,_.�:j7 �v�;.&�U _,��l .41-1114- _��, � &7� § 1�k '' �, -.1 , r, -��; ',L �1`, �,-�. -�";, "",,

_!-�--- 
-- ,� -X -- � - -., - � !�.'__ -,�P. ,.I .. - " ,:, -"-,�

.,:^- �--!-- _.- � -4.1 ,�,'- -- -,.-:�,--,,.-,--,-,,�iz,;�. -":��_-_4,�,,__�--,-,,4,,�,�...-,, - -��� 
--�, 1�_ .� -_ ,,:,,, _..

�-,!-- 

-, ,-,,": 

'- .- 
--

",.,-� 

,.�

-- �- .1,,.�� -,�Z_� �k -�N--�, ��-� ,- �, �-.%_ .- ,-
�� ,."�- , ��_ e,,','w,,',l-,,�t � �,, _,*_�, .. ,

.�,- Iv,4- -,�J,�'l .. " - ,.Z�,�l 4� ��--,,��,,,-4,,'..,it 
.� k,-'l'_-__---,ai� -4..i; ._:

�� _.�� -;-'. ,.., , ,.,," ;. --',� -� :,� 'Z�-�.--�,��;tq..�t�_�,�� ..
-,� � -":%:�,.- -. " ,.", , -!,_,,� ... I - ,-2�. �'s �. ��

�-Z--., ".... -A 1.,1. __,�_ �- .-.�-_ %e ,�7�, -w--�'r ���i ,:�-- �,� ..'o�` �; -,'- -" --V. T,�t_ __ I _��;�'.-� �,��' , �, ,S,- '. "..';."'..., .- I�_ ,-�,, �%l 
i� -,

-,� ��i-:--,-� .", � �_�_ -��,�-
-

'----`-,
.-.-.. 

._I ._- .,
j, � 4' ,,,-,;. 

�,- �:�-'�--:_,Z, , ,-,
." ,_,-�;, ,�.,_;� --��!,- -�i ,, �, -" 4;,C-��-'�.'�'.,����%6.,-�-�,!t.-- "..-, -",-� -."_f '..,", C_71� -_ __

...I--)Z. -1, -,-- .�� ". " ,,�e�;.,- -11!-� , -,v ,,. ,"1-11.1. - ,____-, 1"" -'% ,,:��'.'�,, .� ip ., �--� ,�;,�-;�;-,-_- -.
�� :, I -,

II ,,.,�-,-'2t�_:,�-�,-,. -,'�' , `.'�. A ,'�'�,:�, _T. ,-., �%,
,: -r '.�1111:,-: - i`v!"��;��1-1%,44)-�, ;-��4� - �,.�; � -_'�_ 4_ �e�, -, ----� '_��A_ . .,

_,�., ',r��- ---.- '-tI-",' '��,- .,�. �"), �l I � -I -�` �_, :11. -, . r-, -- � _-'. _,_�4.. ,;�--_,� .�;-- ,�.,, ��-. �.;,,-' , � ,,.-I,- -- V ��,;.-,�,,�_, , -,:-,. ,� -1 . f, .. �6!
� .- , to 4.1,-A."!;!--�-,�:_ �'L>,",rLi ";- ,, � -iq 1, , '. -, .'A 11 , _�.� k� .. -,I

�l I��P.e 

,Z'e,

-i __ I �. ___;�. --,,--�- ,,-_P��,�,,�._�,�-T- -,r " �-�-- .---,,-- , "_. �Wl- ,,,., � - 1j7,.� �
.v t .��,ts��_-,.!�', 1_v; ." 'let-,�-t� .. "-%-. -�---)� �-..,ar-�����-,���,,-,��"",����'.".,-, 'W- -1. _,�� .%,p-,.-'e,"'."", -.,-:.-, * " �.,... _.,�, __.., , -,' t" --,� K-, sp��-,'l -1 ��llll -11.1-. � _���. � I'- ;.1--l-,

,t�,,!,,x 1,,.�-�, ..- -
-,!- _.,.!��.' ,:�, _�. __�'r�� �: 4014., , �..",'t-, �11-,,,. " -.� -, -, .; I :v -- d��- _IMN ��j, "I-, � 1,.- .l,.*,;, ,�--� , .�aglq ,.�� .I -. _ll..--,. 1..-.1 ,!.,��",;!�t �, 4'-�-Ik-'��.'-,`��d��4- -, ,-_4,_. ��_-�-l ti..�- ,;. ,

- " �m , ".��, 4-4� .- ",�.�_ - ,.t,..WW_ _i!� �,- - I 11 --. Q�- , ,--.4;z. -



.11 I -- 7 -, ",.",'' . ._-` �1�1'., , '�' �-. .... "', ,-. ,.�..- , - �. q ,,. .. ,,- .�,,, .- ,'. -- :, �7- . ,-
__�..� I �.� �-11-� .;_. �;,. 

, " ,- -,-..,... .�,,,,
-,_. 

��;.7- -, ��. -- 1- , _. I. �,1. -, I , ., , � .. ,. ,,",,.; ,.I . �, :,.�

---- :--'7-----I--,:,.,-:.--. 
�.

,... .�. -- -7. -"-- - -__ ,11---'r-�' - ,_�- � �, ,- ,","., ...", .. -,,
, ,-,:. 

�,..,.1�-
I�I -II., � 1 -�� '- _;,t-� �, Z-, ":. �: . .� � ,,.wI .. "�,--,�, , �- ;" .. ., ',� �' ��,,,�, I�.,,III.,.�'.,"_',�: , ,�,,w�,,

-.
,.s� .. ", , - _., ,-,-%,�---- ., " -, '. --- �,,�'.�.,.�7 . �._,�

f.;, I - , -, A" -," ,_. ", , � ,, : , -.,�;__�. � .. --, -,: - ,.., �.t- -"'_x��,_,,�-.':�; :',',,. -`�,x , �.: --., :-,�- ," I� ��, ,-1.1 �--,,

�.,-�.": f. , -, : ,, -_ ., ,.-._.I�, ,._ -;::, �.. �.....--. .4., ---- , ...-. ,a-

,�,-. - �, I I-�:� ,� '.". .,.1-,,;,, �:q ,_,,.,� . �- --�;"--,%4., , :,- �� I,�` -.�,,�._ -.- :�,.'. :, , ̀ ., -, -'! 1,.

-- ,, -.. I..-,-"..,.�.. 
-'7-j �' �',�.�,'� ,_ ,, . ,_ .,..- .. �.'.

�' -- ..,.-4; -,.,,,, .1 ,� -,.." ,I,- -� ; ,., ..- ,�. 1, .- ,.�-�, �' .:,� ,,��, , -: .,, z., - ,�..z-, ."..-I-� ,�` -,,,%.I- ,, .��; ':-',�..I

.. .,, .. _�-1. :�
I- ,. , , -. " .'Z�- .- II��� -", 1;,�"Z.4.., '.. :Iw-I.

.. �; 
.. .. ,,-. 

, ,,,��. ., ,��. 1. ,.:.

�-- -I,. ,:; -�, ,,� �,--..,,.�
-,,� t�.:.,-..�I-.I.,,,�..: �,,. . .I.Z1. 

'. �..

,�-, ,....�,.,:,,,_,-�...�.I.. 
:� I I �- 1�. 1� .: ,� �!� .., � -, � , �... . .�...-.

;. 
, .�,:, 

,-�� ,:���
, ,--I, �_�.-, - .- --.2 ... � . ,�-- '- -,- , ! �� _ .i�. ,- "I '.-- �--�. ":-;'- : ,,

I,..;I- �1. '. _:... .," lt,�, ,". .� -�,- -T., -, ,", - t.----; ��- -�, �:- ."', ., -- �,.,- _'� �'--

..- 
_-�� ,�:",. -�._., .." ,

.-. ,� �:,,,,"-�. 
- _-" �� "i '�� , .-.

I,
'��_� "'--.1 --- 1:"� :- --z, -,- _," -, -1 1,--_� �. , :��.� -� .�,.,,,

.. ,--�`�---.1 .1".. .� , �.,:�.-"-., , ., .�-, I" .I,.. ̀ --, -, -, _.,., -1, 1� - .,::

I,--� ,,���_ , ,�. � -,,i �', .I.." ,��,-,! ---- �- -. ,.��,II�---I
I-�I., 

., .`F:,. s: ��_�� �I,..1� 
, -, �:-,,.�..

I..�� 
.� .� ,

.�.:,:.:,.II, ,.. 1. .� ... , _. ,,�. �.,..:� �.I �� � ,I.- --� `:-"., -!,-� .- -.'�, �- �: --" �-, � ,.
11,w�-2 

" -.
5�,....�,��.�� 

.,,�, 
"-1.

1.,. :..";. . .... .,,,.�.-,,,1,-I 
,--II-II

Z..,::I.I�,I.. -�.�.I,.���;,�, . �.. ,-,,,� - -, ,,, �-,-` ,-,- �'-�,-.. 
, .� ,, , .�_,_

.".;--.�,,-.I.1.--,z,-.-�-.I.-,:I�� .��,.,_.----- -- � :-,�,___-___II- 'Il I.: 1�1-`.__,.-,.: --- _.,

��': 

; -,�1. 

-1� 
:!",�,:�, 

, .- �, -. -, ,--..,., .-t-.-. .-- . �: �. ���

I. III,��o �7 '....`��i�, .�, .. , .��, ;!'L"._-1--;-��, --�,II -.. `I ._�_ .�,� .:., ..;

;I��.-.- -,I-IId.�...,�...��. 

�.�-�.',

-_;..,�,,.,.Z., il, -.,. II�;�� il: , �� �,�,,.,,�, , �I �i -1, I---. -".11.,".,,- ,---�"I:,., :,-'!7.,11,

-. ... �-.�, ,-�- �_'��_ ',;�-� :,III,.,.� .,v - :�� _.,,I1 ,7 �! _'.'� ,.,.:1,� , � �' ,'. , --��I,. -�,:,-�,-. '�.:..'.---���.,.Z-,.� ;.-�I.I. 1� ,

�` �_.-,.:,..-,::..-_ 
-",---,� ,::�, �,'-:,, :, ,: : -:--.., I�-. :-I.. I _%, ".., _-��:-,�-,�,t�. >�,, �, ". ..;,.

-�-;:� �"; _'I� F.:.:;��-.7� -,'- ,! , ." -,-tl�� ,�-���',�.-.
-- ", . -,,�;-q. ,.,-�..�-.Al 

�-. ."- .. ,-�: 
�

-, ,., -.. �;.,-, � "��,�, 
, ,

I-.. ." ,. -�.;-..� ,,�.,,:�,I��'. -, ;, ,--� 'I- .-,.. ��-- I- .11 '. ., ._�w, '. ,, �� -,.��,,,�, ,,,.1 I I,. �...- .-,--,�� .- ::� .., ,."-�".t_ -,. "". ---- --,: �-;'�_,_-, , : .'.I

�.� .I,�,,,. ,-,,�"- , �, -:� , -. , � ,.;-, ! 1,,;, :.,".; , ;, .- .__�,�:..,-�:- ,.: ,-: " --- ��, -�

.�,,-.,-. 
,,� �. .. ,.,-,, � -�., 

.-
,

-:: ::,,, ,-�,-1. ...-
�,�,, :�.� .. "-,.,

�-.,,,, ':�; '.�.I... -., .. ,_.. .il; ,: -_ ,:.,,,-

-:.,�.,, -. I.;-,, .. ,.��: ;, ",;�. , , ,-Z..;�.,: .,'n� ,_ _�.I. �%.�..-�,..-_I-� 
��"-, r� t -,. ", " � -- ,�-

.`:I: i -` '1�-� �,�,-��--- -��, - ; --�, , ,,LI.,,� 
,;�"1. ._. .,,;� '��;- �: i-. 1�;.� -, t "- �, --,� �4 �-,' -,-� �,,% �, .,.,� -, c�` t-

.i" ". , j -,� �-_�.` ,.- , �::,-, , ,�;_;,!,_.'��-,� 
,� _, 1, ;_. , , .,-� �,�

.�_,..,.-, ; ��-,�: ,� I ;� ?',� .,�'.-, ,,,�- .,,,. -:,: -;-.I, -�, .. ""

.,.:--"'. � �-:� �, ., ._... ,��. 1� "z'-,.z. ", _-Y--.".. :-,,-� �! �,

-. ,.�,�.,,--.'�, 
"�,, � �;: - ;�. -. ,.. ,. ,".,.�., 

-, ,-,- -�--�

[�;,. � -� , .--,;, .-,, --.,'i�� -, -,' �:- Z,. ,,, ,-!'� -,:,-, --, -,n'7.'.., -!�,�,,, �:",,. I , -, .,..I-_. � I.,�-, �. �,,,, -,, -- ���, ,,�,�:.""..s ,,�.-�,. .. --..,;
.� �--� ,:� �:`:-, -,' �',: 1 �. .." ,:�� i.- --, -'. J��: �- ,_�,. .. �-- :4,�,., I.'.I, 11 11 �, 1,���I-I
.,.,,. � �t,".4." �� -�.�:�F �'.. ,,;� , ..: .-�-,� � ,� ̀ ��;,, , .� -.',-':.I ."I , ,.,�,,. ,:,`,!�_ �,�.-,�,II..,,,, ,�-�-,,,-,��I-

�,- ,� ,;," -;;� � .,, �,�: .. ,,,w- ,.,�- I-.��I.. �� :�7' �""�; �-��,-A.-�1,"..--,,��

.".,,. . .. �-,.,.�.',��_. 
,.,..--,� ,I,,

,'!� '- ,j;.'..:.-:--'� , -, �.., � :,! �: -,;..� ,-, ,'.', �, ... , ., -�,-. " �-� .- ... ,, ., �� .".:.

�-,;.I-.:I ...,, ..-�.,�.�'n 
. ,,�,:-,- --- ,-t �-�

;" ,itE� .�:" �::..... 

;. .- -�._,,.,, -... .-; .�I

I. ..... ., ". .� � -_:_;��.._`11� ','.'-�,�,,�,�.'-.'�,..,-,'.NOTICE�,,-_., _', �,_. .. 1, _�. _.. �.-_ _.�'-__, , �� I�,-`"--.",:::,.: : �.
-,,.',-_ -� .:II � 1-,.",-I-
- ,�� 11 _ ..., �L" � , ,.11 i�. .� , '. �,'", -'-, ---_ ,�-:' ,_ ��' -- I -1;1. I II,,,,..,,",��w�

,,, `o�l,- �, ---. I�� ,.-. �i..�., ,,,�. �..,,,.
,.:.�'. 

.�, . 1. , .,.1',,-. .,,

-��:��.,�:-- 
- -� �...- �.:ol�_-. .!:. -:11, ,,��.-...: �. -. ..;.- :1. -I,

,..,.
z- .,,�,�-,� � .- ,.-,,I�'� I .. 1-

...... pd I .
,

7.�- 
j;.:--I

., . I_1 ': _-------I:,
�f-- ,,`-q, --.. �, �.... .. !- �, -- ''. "::,�., 'b"I"the% .�-. �":'-.�':,'' 1�1 � �,� .�,, wI... �I ":�-- -1.,r_ �, ,;�. .".

--- " ,_," ,,, -��-,��- ,-,--,%.� 
.-

�, ��`4

I: ,�""� -, " ,; li,� --- �-' -,-:-!,�_�'.
-: -��,-- : -� 

I 1! I .- -.1 .1 ..- :
-- , - --... , . �_ -�,�I, 

'. , .,- _--..
.� .- , ...-, ,,","' - e--;,--., -, .. _z ,-. ,",�,,

��t T, -,� .." ,.,�, , !.d__ �as an accouI.
.� ,7 ., :� , ,__,"This �repor .was Pt''h- Un i ted ., -,: "- �_ �-,,�.:,,;,.�� �-, :� �,,._I� ,.. �tepar

.": -I�-�-.�-I,-" _�e � ;4,�, .,:,.- -. :�-,' t-'-"h I,- ,,.,
�-- ,,,. _11n � -I' Ketthe'r'-A,.,_, � . .. .. . ., - ., -. I...,,_1 "I
; ,.I..any 

-of ,-.�,; I- :,. ,�,.-Z� , ,�_ � :,. .�-States"II -. , ,.-. I
,,�� . _�-.,. .".I--1,.�".,-_ ited,,'���I. 

,�
., .--I..- 

�, 1..
:.i-, " - I'.I.1 i,---��t ei� employee .. -, �.,,
_f�:, -f'�,�- III I.,.t�nt- ft -rgy -no, ahyl.,,�I--

.,
�.'��-�;t,,.;:- %'--.1. -I.-. ,;.1�1 --- a.1

�.'-�.-. - - 1..__�...-. .
I...-I 

-�," : ,. -I , �..
-_. .- $I.oany :(� ,-7 -'� � .- :, ,-,,, States 'D�par i'�e . �c�nq
;-`� ,-'�"-��- �,-,:II-tjm'pioydes,� 

�!: I,.1;
1 ,�- -�. I,, -e, �,b' ontractorsyor r -,II�

- " 
� 1�� . , -,:1II.. 

��
i- I-or -.� .-. � ,,. .� �i-..:.'__,.,�'I. 

". -, .1,s_ - :..,:
:. -,.� ". 11. �I., 

.1 .. ��..., _
;.I. -A".-: 

"-�

11 11 . ..-. I .�Iany - - -11�. .- :-, ..6e`ir.'c,6htra'ctoeS� -Su c. I1'.Iiabil
",--,�.:!_._,_. _:--�,. - ,,� , .-

,. -_,��,,,,�-. :� , .,:.. �'e.�.
.,.,sanyIe9a., 

._. , .__ ,...
:j., .- '�:w�,�_warranty,-- express ,o _IMPI IIPdII or'asseI.,:,

.�q_. 11.."I�,� �. �.. ,-;
,.- r_ us' fuAn4ss Of�,

. :.le nesil;o e -�
I-- -I-�I I---"�'

i- -, I.-.I." .. . - I .s ii ti foe ,the.accuracyy ,COmP. - , .... IS.�. 21� , 1. �. ..., -',_-..�,�

; - _.- .. I.- - ,,. -reI ,,-�, -.. -jI" I.. ,I osdd ,,:.� or repre ents -: - -,.-',' ,-`--"-- , -
... 11 . ,ponsibi-`� I_. .�,��': ; :- I,--- "",

, -....I �_-- ;.�-., ,. �..: -� ,:-��"4�: oduct orproceis�.O..s II. It ,,,� ",.. .
.i-apparatys�,:*1'�Pr, .. , �..., .. --- .4�- z, ,,:,� -..�-:' '. -�:`- �_ �� I -

: _'. !: . .,:,' '��.� iftfo._ ,i "tij��ovmd riqhts� -;4`--t- . i"-�_,t..� ': .�. '. �,, " -..
I-, "- -1: _-- 1._� -rmat one-, .1. ;..-�
I,._-�, - .,. Fribge. . -,I I, _i .----. �� �

�. �-'�would notAni Pr, vaeI-� 1, I I -;�'. 1. ,;, _1 . :�.-�,
!. -- ',A� -. � -,,� :- .--,. ,F`�, that -its-,,�.uie�.- .,- ;1� 1-,.11� ...... :".:,.,. .".I. I. . `,�� ;�� ;�--- _ ,-_��'_ � �`�,%, .., _...

-- 1-� --::,� �' ." �: , ,-- -n-, ,_.��--,','�--,:�;-_, �., � �_ - ...'..,j��..-- �.-,-, .T.'r., ."-!,. ,,
-�-.,-,- -.,-.A��,_�---, -�--'.-.,- 

-�', , 7', .. �:�� , ,:., ",,." , ,� .- , ,�

,- .� .;, �� ,; .. �," -- _,'� .,.., 
..

I-��,_ --,� , -, - .� , ",, .,.. ,-'7 -,� ..��,'; .,�, ,�, -..-..t -, ..,-,- ,'I- -_ ,

.:11". ,-�,;� ,__�.1 "� ... ��-- �. "-,,."�. ��-.�,.-��,..� ,: ,� _i,,

i-- ._.� ,�- � , .;.�I.- ., � ,t _.�_.,_�..-,.� , , 't ,,�-,1: �. 4. �,_". ': , �I

�. �' ... -�;.�'.-. 
.�.,.,., ,� ,....I"t , ,. ...

.I,...., .,;�� .. ,. .1 -_,, " .. I-. ,��,,, :� v". ., '.;- - �, �__ ._-� ;_ , -, -�� , : ��,�,� .,'. .,

I�v-' - : . '.. , "- -,,�' , , , _:�,- ,.I.1 
,�-

., � ,,"---..���, 
,�

,,-,.��, � ,,. ,� -,", �,�, I�-.'. ,-i I, 1% , .,:",- "". -',-,.' - ,, .� ..._ .'.
�.,:�,� -, �... ,,_-'.,�I� : i.," ;-j �-- __:.�_,:�, , _ ,..",:. __ � _. � -,--..�, " .;

.1�1 _' : _� 1�,; ,, 41,�': �. _-�,"-, ,�,�.., '� .I,"-�. 
-- , �-

���--T� " , ,. .-,,, .. ,L .. � 11 �- ;;....,-- ::�:� --- ,�, _ .- �..I��� �� :� ,� . :�; .� . ,p ., �.!,.Z- ,,, ,

�1,,, .- .., I I---. -, �.' � �.,..: 1. , ,--. 
-, .". .-. ,,,,'. ",�, I. 4 .,�.��.,7-, ",

,-",,,,- 
d, -, ,� .1 .- ,,-

I,, _, , .... ,- ��,-�- I � �,It ,.4,, --1 ',,- :, : ,�,.!7s,�� --. �, �.:,-�-,-%---4 
"1:

.I.7� 

-,I,.�, 

"',-.--:-.,.- 

-- 

,,�I�iiaijTj 

_-t le, Uni ted .'S X, eye ca - .-- , �:-.,"-; '.-.,.,

,:: -�--_-, �,,,tatei ,of 11 ' - , _� �11. .��'4�,_.� -:_t-'-��,- � _, , ��. . , �,�:� ,-', -, �,I .�_111.1- .- .., ..

-�-: %; . ," , - -- , .-.- :,. , .1-- ,. I .I. ,��, .:,,.,�- ,; -_ ;�z �, -. �-.-.-

v....- -A -- �., , - -, �,�, �-,-- -_ " : --,� ", , -, �� I_. 
..e.,. 

-" ���I:

�", �..,v-I -, � .;-, ;", �I.-I 
� m,-I"! 

� ,-,!z.,,. -,��,_, 

.. ,,.II,�, 
, , ".- ,,'� 

_,��,I�

.t"', .,. 1.4., �. ., ,,....,

�.,�, �-:,._I_- 
I.' , "- 4 �,, �, -� -,4� :�:�W,'. �, ,.; ��-,'- 7 ,,- , ,,,'.;,_,�;��-- .- 4, '. . ;. " �,,

,a�� . v,'',�� Jr --- "',��, .,
�,- ,. "-�" ,-,,. � -A ,� _,"�It'r": -� ,,.,.�'-�",:��,,�'i . -% ", -:-'-z-i �,`��;_�i--'- �`-Pva'i:aI,06, - - .,-'. -- "._
I,� -.�. , , ,;j��Z;.�', . " .- ,,� .��,� -- � -, -,, �, ., _ . ,--.

-,� " '%-. .�-'!�..,, -. I, -� -, �-�, ! i ;.: -� � ,"�, � Z �- -A;�.. . !� �t--_ _�'-, � �!,- �,. �, � -, ",....�-- -
-k.:� '?, ,-�- " �, ,��-' . ,�.:tf, ,; �� It.11. ...

,,_ �.�� � :

-, ,�'4' ,� .�t��-'4 _, A.,- ,. .,."', 
'.;?" ��_, ,i'_, ��' �-,II

,.-, ". -... �W-- -� �- �, ,,, ,. ,,-�'. 
" ,, , ...;,-�

,2, !: ,. w4,' - .",`bt' 
.... ,.;,' -, -, - 1.1�:t-,,.,;� , , ,

-4,� ,��_ "-:I�,-_ Z.:I! 'Z� -- , �,,--- corri�erce C,;,��!�-4:,, _,,p!�-�%,,, 1. i. I..,. , 1,,
.�, _I__'I ,,., . ,`., ,_ -�"-:,rI ..�I .I. - , .. � , . ,.,,! ._-
,-K. ,i,-`�' �:-�- � �,%:��4,�,.. 

.3. �.� 
..'.: .�;,

.� ,,.I I,". ,.�>_. . .iit,, 
,,��,

,.,., _,.
I . , '� ,..,..-, � � ,��-�. ,,�: O., S .- ,.t, 

�,;. .. -�fi ,-,: z�: ", .� :�, ,,'�- ., , , r`c� , ,'.'.,, .�. " � .�,,

.- f. .. "��....7 )6partmen ._
. -. �'.. 1. �. -,i. � -1, _.-�,

, , 11 "' ,/:�, .__ ';; �1, "I'll. , ". -tj on-'--�:`�`�-- ".. ..
..,,�. ."'. - ,-_ ,_... _�-", �. 'i%. ,.I:,:forma -. S6r4ice .-:.',.A �'-iI I_ ..., '' .. "--.-. .. .; . .'i�. ,�,� ,, I-,

.- ,�,'� .. ,.1..,..II" 
., ., ,-,�r � 1, , �., ,,:', -,�,-,,','-,, ,-,� ��,', -.,-, -", i" -, , - �` -. ,,, �": -, �.: ;,t: ,, � '__ � '.. , �:_...-1.-. ",-<., .,__ Chile Ca �I... ,;, ..,.

,Y:..,_.+ ,;, � I 1.�I�,I--' :�",:,�,'�,_-'. ". . `�� I, .,
, .I.,,- -1-1 --.- , .- ._�._ I .'--�.-

�.... - -_, __ I',,.- -- ---.- _t"ni ;, -,j.,,. ,_. �_. -. �.;
-- '. �t�..;_.�...,�� ,-!!I...- "", ,.," ,: �','. -_..--� .#�,�`-�?:,��.7-,-,., I.,,.112 _�::,� fiction ,�

, .. ,,;,", .- � -_
. ,�'. 4.,-. ,, ..,-$prI', 

-'.,,?..:-�-�, _,.,:,-
� - �_ ,�_ ", ,' ,. ., 

:
iV. �. ': __�_,.-,. , �- -_ �_ -;� itlifii,;, -� ,"�,; `�-I--.

_.,_�,- _., ,� ,I ,-, -,I_1,,d.-'..V ,rg .,I-, tI" � -,:.'----- -,
,�. _. ��,,II 

,,'�4'.-., �-- ---.:,-,-- ,.-

.., .'-." . ,,,-- �..� .-�4. 1i-, -�-� ;�-,"27 - . ._.,,�,,, ng -.,-..,�. � 1 LI.I - 11 1, . .....- ":..
-�'., ,:?�'.II 

I4,. �� .� ._ ��� 
t� :.

,... . �, ,.� �.;._. % -�'I -.- , �,.." i11..1 11 I . �"._I 
,

,-Z- 

-t ---

, -
j- 

.'. 
, 

,�t 

I-- 

-:- 

-----

` 
" ,,I,��..

i, ,� -��--�,.., . .�, ." � ". , ,�.�t� -,,,� ,�- ,-; �' , "; ;� �.. :�, , , ,.... 
,. � ,--;,,_I.. .

, .�.,,.-,� t-i�, . ��,,�, pe� repor�., j,-, 4 ��, ,' ,,1. ..� �

-", . ----. 
.

.", . ,,, ",
�.I 

�%�, .. -,, .- ,.�,,,�I, .,-

,----.I,.
.,__",.-,� 

�, -$ 
1 , I .,:. .", _-_ � �� : �,,'��,�,: ";..,.:.,.:,. 1,._. pr�i;iid�6� ".., -.:_;�, -,;., :. ... 

.. ,- .. 7 ",;,,..- -. .
I.p,.,�prli4-;�:_. � ,-, -��-`�-.--,,��, %; ..

-I, -.-.
,I_.."�

.I..:-.- .__�1-111'1_` ,�_,:,� .� -,-" ` , ,c .:1 .:,�-t 
-II_.,

I,'.,�,.� 
�_� .I. I � ,'�, I'll-,;_4� 

- ' , .-I ,1, 1,�

� ,.�.,�i.;.-�;.; �.�, �., _,,.,,, fInsa
,�1- -� .:_ ,.--'.-�I, �'-. .1� .. � �,- ,�
,I" ,�-' -�,�� -� .- ,.,, ,4 _- 

... '- t�,, -,,. � -,, ��

-----..- .-. � .� -'. "-, -�-- :�I -. ,,, ,,,� .��,� ,"W� ." 1. .,I I. Z�� 
.I o, --I., -:�.- ::.�, .-. ;� .:,. ""

.--i, :, _ ., :, _4.-,�," -- ,r.,,.-,.".,._," :�: �,j ":,--:e,--;,-,�,.,�_' , ,-- -I -ore9-�
.- ��-.-t�-�- ., ;. , " � �� " �N,- ,,,- 

--.. �I..,��

,II.w�I- �,I- �:� �,;*-,1�-, 1��-. -. ,; :, -,-..�--- -,,-�'.
�-t 

_4 , � -_- .-__,��.' -, ._

�,.�-,:�`-- -� .,�,.., 
"I,11

I... �-1 '. �� i�.. ,:,� ,- ._:� -, _ .�-4.:.. 
,,-,-

_��: " ,'-, _ Pa6---",--f-�', _: . -.- , '_'. _ _�-�,,-,�, point _�-'.."".,"---,
9..:!: i, -1. 

.-.- �-
�".i,, "". ,- . , - ", .. , ,--.� �.,Zl� :111. " I �I

.'. :., -. I.-1, -. i-�.,.`, �,:�,- , � '. 1�%rl v ., ,��,. 
_�,,' -;!-,�I, . �II

.Z-,.-.-. �� .,. Iz...11 I . �-.1, - .,�,,-,'-.,,� iN 
Y 1.� �- -, ,�_L,7777� - ,_-, �,- ,,�e I.,

_�"-- .,, ,Asia, 41 II ��Ii 
�z �. �,,". ,,,,-

� I .11 .-
,,,, _.�.. 'I ,, ,�., ::" -,- ,, ,,

I�`-Ig4'. 
i. .̀ _. 

�., -i,.�,:- t,:. �,- -Gir.- �,, ..-

-.4 - ��. I--�- 
I�.,4 -, !:", ��

.- ,IIr I, ,-- --�-: 1_�.-,--
w.; ,�I.,. .jn. 7- ,, ,i;a_��I' "��:V: 

,�,K - .: -,

.:�i .1,-'. 
., -..-

.I -",, ,� � " -,:� ,,-,,I,;,, - - , " .I.: -r �., ,-..,..
; i:.I I 1. - .. - !".- r,��-:-` -, -,'.R�I � -, �, 'F � , ,�� ,� __

. :�� � , .'. , --. ,.7��.,' �_.�i�",6,_;4�.- _�.` - -';., --
!_ . ,

..,,,-.�_ -,�.�.-,-��.,�,---;�:��,,,�,,�,,-�,,m��:-_;"-� -" ;,. �,. , ,,,�
j-%-- �� :-,,-,, -'� ---;�7-� m- -;�,-_-,'.-;-' �.�.,.- ,I , �� �A�._ n� ,.N��r,4_ , .11.--, � -I,�.,t,,-,'-�-. -:.-s.800 4- --- �-�

,I 
�- " -, 

I"

I--�.....-� 
_�, . .. ..... �� 1.:

.I"- _!.'-_1.1_..,, �.17tI:,._,_I0I_--.,;.Ar--bo .-`.
-,,,--L �.�..%; V;�-r.w_, -"-":---,.'$,_-4. _- ._.
__ ., , , - � '�� -.. �'�,; 1711"_;� ) -,� -.. ,,- -Z�� "t-;7. �11- .- ��:.-�_��,.' � -,�;. .. ,I�..�,

.i� .,� �:,��k'', � .�,-�-�!.- -. .�, � 1`11 , , I .;,�'4�_''.-,i,'. � ,�., 
_-. 

,__ 
.,'.;�._ 

- � I�

,-,_._A _-, iW.I5,,,�,`,._-'Y-V--..��,` -� " ""... .. 1. -,, _.�J �_- -� "I -,", ,,;_J.;."2 .�atz2�j,�3�_ "._,�
I �4� --_�� _-., �-. ,_�Z,_! -..w.-" �q , ,,, " - �, .I .4-_- '. - �;._- -... ",.. -,'_ ��-...,.-, -, .., ',_-f,�,,- ,,��--

. -1 -,�._'- ,�,,�.- _� � .,.,� - �. - ":. �-�; I,, _0�, -,"i' I -- . , V--,_��`;!� " �.... ... '. 9!4 OO... , , n, ,,�.,,

�-,!A, .".- - "��-j-,-,-�f---� -,$',- � -_- � _,,-`�-;�,�,' rv " Q�, �� :�...I-.,;I-,_.'-.-, -, .. _
., . �7;-, 

0'��-,; ..-- -,;

1. ,4_-`�tl-'--i,-'��% ,--'.::,;,,-.�"�4'.50'.."�"-��-�;��'7�:',,-, ,___-'�_-';_, ;'11�'- �- ,�; � -4 "..-
'.-.1 

I.-- 
: �, Ij,- n �.

__.-.I 

I 
_,_i.-��

__� I �.., ,.,- _.,-�-; ,- -."-.50-_., ___1-..
-- ---

",
-.. 

, .,., 
I 

.,-n_;� 

�, �.

.,"-, -Z.� �-` -.ci�,�.:�F, - �-,�-, 50 -,: i, ��: wl-,,, ,�.,;., 

_�� 
-7,��K_�,Sv�-,.,.,-,��_�-"" 

N,�---,---

i.-'�-�. ,.�� : n, " _; , , ,-�;_, 10
�. ,"A ,..

-, .4,.' .. ,.I , 1�,. --... I '�' ` - ,_,; 1,

,-, .-- -� �::.;,�, 2 6 !_�. _,-;�,��v�,:, ,� 1_1�1 ,_ Z -__ -�?��;�-"' ` ", 2 , � ' " -�' e:' 'I., _ 0-, � ,.,� .�-

I��, -.. 1,,. !;.-,' 
��-t;,�,-4 -, � -�-

-�--�,:.,.- �-,,. '.:"II .;, ,- ,-�,, ,- " �,.I., ,m,_ .- .-.
... _..� �,"-..,�.. 1. _�,�,,",,�, "rL, .k 4" 1 �� " -..,..., � i.'. " � � ", I �

.I"VI 
:, -,.-,t,�, '��'

: .-�_�- �--' . ��7-,'-�-, - ��- .'. 7 �, `v 12.-

,� -�.�1;,,. 

.'0::�..�,..

�-s� ,,'' '. 1� - -- �.,:-; 
�,_,�'. ; �',.;� �' - .,

, -- -�.,�,7 , �
I ".., �- _- ,-, , -4 � 5 I'-;-',-.7 5 �-;'-- ��, ��-,'.':',: �,-,". '� ��.'- -. " -, .. -, .I.7

'. , � ,.., " -,.,.� �- -�-� -, ", -,"- 
'

... ,�� , ;t,���, ., ",.-�;�,,,., ,�

,,_ .I- � --�, �. -, .1 ��- .-,; -I . .1'1.� _.._� .. ,,,Z,.,. -` ,,'. -,,��.,!,��,

.. 7��.. I-,,�-. ,�� , ,-,0.. �. . .- ,��-I
-'' "-, �:�.; �, ,'4 ... " ,� :,,-��' !4-.-� ...... �'.6. a�_ ":�%-,�5z - -,,

�.. 

._,- 

00'1',�i- 

"":,.",-,�-,,, 

---�,�, 
-'��.''�-,:�,

I I -� -,�- ,"', -- '- 4 -i-,�-, �. - �. -.� , ,i_ "', --ij� .:.,.�4�; '. �,f �.'.,_` _�_,�7. �, ,� � ,.� �. f, 

'I', -, �- '', -- �' -'c - , m� z,-,,,".��r� " _�, .�. 13 .�,
,'� 

:A',; �_.-'. .:,I 00. '. ._�-., � i-li.1". .'' ,,:,
_t.��. -,,,,:,-I11����.,-- -:�,`-,,----,�.�- - ,.�. i. sd�'--'

,:�- -)t,-;., -4, ,� -. ", -� 45�?N, ;,'_��--
"n' -�.�,�' Z`,' ,� ,,O� -76-��;. ,t�.,, :,�', , ,;�,�:,�, 

-. �- _-�

_ -'�),-,��-�.- .. �-�.,.� -11 - _� � _� �_� -:,4.---. -�A, -�.,�'j _'_'rji'_:

_; 'I-, ,., I,-_-_.�, - -, oj_.�,_ "'!"",-.,_�,,,,-,.- . -z f�, '. ." � �. �': .�-.,jl:.-�- �7 61�I I,.'.."�,.

,� ":. _�,"f'i., 
_.-,;;�:--'ti. 

t ,__L7A� �.F" ,. �:.

",._., ,4 ��: ,_,"."�.��-;A-., *11� �__ 
0 - �.. --, ,. ... . -,

1.,� _-,�� ," I���T-'::�' 
-��,,

t- - --.� . �4�;11�-14. 
-, ....- �. .,,Z� --

, -1, �.:.. 125.0"" .4��,� ,__ ".. �.� .. �,_, -. ,";;- -� ,�7_' -....

.I I, ",,z� 1 -�-,....;, 
.�� . "�., , ...".-'. , I a-!- i, � �,�)�I� , -, '. .1 1.� .,. -, ,��_' -�,-. ,."".

.1 I -. - -. ..
�, � -. ,

,�-,�-t_, -,, '� '. , .�-;,���_,, '. t,

,-. . .", �, � ;��-, .- �.,, --, _- ;,;.�,-,�. _, �.��,,, _.�-;��'.2-P-I .;

':"�--1-4- "'...,..I-- -`,-N�1_4tj ..'1!5�'--._- ,., -, '�;�', '.. -��: --I,,X .- �, � .. 5:,4�� , .,. _;,,�. 7'.
�t ��-,.-"- ...- � ,�, ,.

Z k7� I4- ;�, � 74� -VM - ,-I I,., ��'_. .L, ,'; �,, 1 6'O , , ;�

1. - -�.-' -- ,- �,-� , -"'. -, ,',.�-I�- ",- --. � 
-;��111 --- .- _r�l :._��' 1, , ,.,�Z- ':z0-,-,�' -,-��;- -, -

,:-, .._ I�";:,� , ': �. ,�.�_*,�t;,12&�.I 60"��-,-:�'�-,,';-, �-- I- ��w-- . _ �.._-� _��,11�.%I.
1�& ,i�g-lv,�;Tz -,._-_��,-%, -- o- - -: " '4A:�,;"g.w,�'�94,4;,.-, .IN,,'I',"

--

_,t��,� 

,11"�- 

Denizli 

t:-�,'! 

-

�,� 
,�, 

�- 

, Z, 

,.-. 

,"MI'.-, 

,,,',%,.-- 
�f-' -;-k. ,-�

4, - --,�-. 1,-,,, ., " ,.. 
,�", -1 -�,;,!�, �1, .,,�v ,� "., - -,,,_�,� 1�, 1-.

-� --�,-�,�--�M-,_:.- 
I... �.,,r.., �,--�� -,`!,�`,,t,�: ".-_ �4-1,.A,11:;,�. 

,-,

..
,.f "S:

, ,�.-I��,-,�.-;.,�� 
-, ,.'....,

,"..--�- ,..."�'."""s.�n.A 51.1 7 5 i�e,� :�,k,;� 30,;Uv�I... .00, A, ;.,��`.�J,8.,Oo �-.- �. - _�:'- I I
�d _,�� ,�,_ ,_ ��- -A.m-;;,

, , ..-. , ,�-_� 
� L�:,, - kl��11_

�, -, - I' ,Z,11�.� 1" -- " ,.., 
�-.. , ". ,_ �,, ,_vj�11 �',Ac .i,--§"..�_��, 

,,A�7�-i .-

.� , <, ,�._ _�,,- -, 4-�, , �9. . ,,:,-,i,�,.-- -_ '11o'v4 ,,��-_,i�z,.,-; -,, �� I a -so I,.',- � �. ,I.' , �,;. -.,I.� 7,,,:,,'�, �-,� _�--_-'W�;-;��._.- ;,,`�,7�,',.-:�� Z",Z,�.�).'_,,;' 2�1-���11,
.".;, ��_,t'j�4,-.�-�. .,I-�," ", 5 `�, .;*t.?,,I�.--�-,,.! I -,';�i.i�,,�� �-t ,� "'j�,�-&-,'..k.:r�'JI gor Q,, T " 4".,-.-',.---,�,"�p,.,��,:�,, 

,�""�-`:-'��' ,�

ri� �',-.��� ,,t7.�;,, �7, _Ij ,."��,� -,6,
-1 .:, I.-I",c-,.-V5 _�,."��_'1�1`11%,9 .2 `,--�.' .,�".j� '-�',,,_ ��' - -,

.76--2W'-'j I-r�' -13�(--& ", �,,
"-,�.. �.,�."- .�,;Wr�- , I,;�-'-'-_�--, r��.F?4_,07_1?��-..�----

_. �.',��;,,�, , -i,,�;:-���', �,:9;6,4"j�-,�14,, z: :�!I,,--e,?- Aly-91 .�,, -,4. �_7-,-, _-�,,i, .� �� ,� .. ,. �.,�:,' � .:�-, .

", , . ,,,_I;II Iq;__ ;� ;_--A��,- 
_;, ,�." _!, _�".�_�,�-.-', ,��Iq OG , -,,'.,�m.-n ,.� _.,';���

,,� - '201425N.;- -1.�. 
�� ,

, _� .�7,PzVg�,�,k�r ability 'T�' . 21
i: .z--.,. -, ,_'- ,7 --� ,- ,,,ft ' %;;--"`* �:,��,:i�.�;,!�,."7i�"'�""g.,50...-�:',�,, -.:,. ,': �-."-,: -'�,'.'..-�--.'O� -_� -�, . �,'. w, ; -" � , ��-, ..

V�O�,-. 
--�. 

..-:,," 

,,, 

.r _" 
".. 

" .
�4,�,

-�-,,, k-,, g, --, - ,...,;_% -,I;-,-.", �, �'� ,.11 '. '. ,,� , . : ,It

.. ... �, ,. w , -,,,,-, 
7� � .�,, _- ,�7_ . ". .'.,��,�. .. �,I.11,

., -.�-, z a _', -,�_- "i ---- - �.�, ;5� ,.,,,,-t.,,v 7� 'A - - . i,'. .--- ',,- ,�__. ,. I _�;.�_,�

` , ,", "',
,:,. � f � -��- t- .-, .�14� -,-��- � ;:_!�,.;T, ��,';. � '.�,-,- .,, -- ,- , -1-:._ ,. - ;, �. �.,'�, .%,',--.,,,,.� ...'.. '-, ", .. .I:!t:5. , ;", ..,-I.,,�

. . I .-. 1. -- �-Z. -.-. �� ,% , _�, ��..,..,.1. 
I .- ", .,

,.- -, , - ""'. � , ,-- ,- ,,� _�-i .:� .,�_;r , ,.t. _. -, ._-, ., q�I

.'�!,-' ', -�` -' ,- .,-.I,� 
". ,�7, � �."-

��..,',f.,:,.._ ,-.--- 
-"- !, �. �.,�;.� : 1.00 ", �.t , ,� - ,.--,�.t_ - ,

,-,-75 
"' �-,,.;,�. '_",,

,,11 _:� ...., o __,��,�-. ; --, ': 10 I ��-'-v- -�',-��,:-,2 �-"I,,E�� -2 5 0 7, "-,�,,�--._�; �,.; - , �' 
", 21'. So�

�221 1 . I -�;t��, �, �� �� ,,._.",:,-,_,,� ... :.

-, ., �,.-......... ;, � � �,_,-.�

��--- '"I " 1_1_1'�' ̀  . .""'.11 �c ..�' �, 1�4-�� � ;-�.. '. ..
I

4.'J VIJ -4 VA 7 7.-

Fw.



(Nevada Terminal Waste Storage-i)
1978

USGS-1543-1
1978

UNITED STATES
DEPARTMENT OF THE INTERIOR

GEOLOGICAL SURVEY

Mail Stop 954, Box 25046
Federal Center, Denver, Colorado 80225

GEOLOGY AND LITHOLOGIC LOG FOR DRILL HOLE UE17a,
- NEVADA TEST SITE

Compiled by

J. N. Hodsonland D. L. Hoover2

'Fenix & Scisson, Inc., Mercury, Nev.
2U.S. Geological Survey, Denver, Colo.



CONTENTS

I
--'1

Abstract--------------------------------------------------------------------------------

Introduction----------------------------------------------------------------------------

Hole construction------------------------------------------------------------------

Geology---------------------------------------------------------------------------------

Stratigraphy-----------------------------------------------------------------------

Structure--------------------------------------------------------------------------

Hydrology--------------------------------------------------------------------------

Engineering geology---------------------------------------------------------------------

Core index---------------------------- -- ------ --- -- --- ---- -- --

Fracture analysis------------------------------------------------------------------

ILLUSTRATIONS

Figure 1. Map showing location of Nevada Test Site and hole UE17a----------------------

2. Stratigraphic units of the Syncline Ridge area-------------------------------

3. Rosette diagrams for fractures in core from UE17a----------------------------

TABLES

Table 1. Lithologic log of UE17a-------------------------------------------------------

2. Probable faults penetrated by UE17a-------------------------------------------

3. Fracture analysis data for cored interval in Tippipah Limestone from

UE17a-----------------------------------------------------------------------

ii

Page

1
1

3

3

3

9

9

9
1 3

1 3

Page

2

8

14

Page

5

10



(Nevada Terminal Waste Storage-i) USGS-1543-1
1978 UNITED STATES 1978

DEPARTMENT OF THE INTERIOR
GEOLOGICAL SURVEY

Mail Stop 954, Federal Center, Box 25046
Denver, Colorado 80225

GEOLOGY AND LITHOLOGIC LOG FOR DRILL HOLE UE17a,
NEVADA TEST SITE

By

J. N. Hodson and D. L. Hoover

ABSTRACT

The UE17a vertical exploratory drill hole is located at Nevada State coordinates
N. 257,902.89 m and E. 196,897.91 m (N. 846,138.12; E. 645,990.55 ft) at an altitude of
1,431.48 m (4,696.48 ft). It is one of a series of holes drilled to evaluate the suit-

-X - ability of unit J of the Eleana Formation as a medium for nuclear waste storage. Total
depth of the drill hole is 370 m (1,214 ft). The hole penetrated 22.3 m (73 ft) of
alluvium of Quaternary age, 144.2 m (473 ft) of Tippipah Limestone of Early Pennsylvanian
to Early Permian(?) age, and 203.6 m (668 ft) of argillite with interbedded quartzite of
unit J of the Eleana Formation of Mississippian age.

INTRODUCTION

UE17a provides data important to the preliminary investigation of the Eleana Formation

as a possible repository for nuclear waste. It is one of a series of shallow holes drilled

to determine the thickness of alluvium and the lithologic and stratigraphic character of

the underlying Paleozoic rocks.

The UE17a vertical exploratory drill hole is located in Area 17 of the NTS (Nevada

Test Site) at Nevada State coordinates N. 257,902.89 m and E. 196,897.91 m (N. 846,138.12;

E. 645,990.55 ft) at a ground-level altitude of 1,431.48 m (4,696.48 ft) (fig. 1). This

location is approximately 48 km (30 mi) north of Mercury, Nev., in the west-central part

of Yucca Flat. The drill hole is within the Syncline Ridge structural block, northwest of

Syncline Ridge (fig. 1). The hole was drilled to a total depth of 370 m (1,214 ft) and

bottomed in the quartzite subunit of unit J of the Eleana Formation. It was drilled into

the zone of saturation to determine the presence of ground water and to define the static

water level. Stratigraphic sequences were confirmed by the cuttings collected at 3.05-m

(10-ft) intervals and by the cores taken at three selected intervals.

This report is one of a series of basic-data reports on drill holes in the Syncline

Ridge area. The data from the drill-hole reports and other investigations on the geology

of Syncline Ridge are presently being compiled.
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Hole Construction

UE17a was spudded on July 2, 1976, and completed on September 23, 1976. A 1.63-m

(64-in.)-diameter hole was drilled to a depth of 1.2 m (4 ft) using an auger rig; a

1.22-m (48-in.)-ID (inside-diameter) casing was set. Then a 66.04-cm (26-in.) hole was

drilled to 11.6 m (38 ft), and a 19.36-cm (7 5/8-in.)-OD (outside-diameter) casing was set

with cement at 11.2 m (36.6 ft). The auger was replaced by a Failing-15001 rig, which

drilled the hole to a total depth of 370 m (1,214 ft) using a 15.87-cm (6 1/4-in.) bit.

Three cores totaling 8.78 m (28.8 ft) were taken from 114.3 to 119.4 m (375-391.8 ft) and

177.1 to 180.7 m (581-593 ft). Attempts to get a bottom-hole core failed because of caving.

Airfoam mist was used as the circulating medium during drilling; however, sepiolite

airfoam was inadvertently added to the hole. The existing water in the hole caused the

sepiolite to settle out of the drilling fluid. Caving of the hole between 251.5 and 289.6 m

(825 and 950 ft) caused many drilling problems. High-viscosity bentonite mud was intro-

duced Into the hole to stop the caving and to hold the hole open for geophysical logging.

UEl7a was cased to a depth of 368.8 m (1,210 ft) with 10.8-cm (4 1/4-in.)-diameter

steel casing, and the drilling mud was circulated out of the hole with water. The casing

was gun-perforated by Birdwell Co. in the following intervals: 227.1-251.5, 306.3-309.4,

and 324.6-362.7 m (745-825, 1,005-1,015, and 1,065-1,190 ft). The perforations are

approximately 1.27 cm (0.5 in.) in diameter and average two perforations per 0.3 m (I ft)

within each interval. Debris from the perforating operation was pushed downhole by means

of drilling tools to a depth of 367.9 m (1,207 ft). Hydrologic testing was then conducted

by the USGS (U.S. Geological Survey).

GEOLOGY

Strati graphy

The UE17a vertical drill hole, which is located on the north side of Pahute Mesa road

just northwest of the gap in Syncline Ridge (fig. 1), defines the top of the Eleana Forma-

tion and gives information pertinent to ground-water movement and static water level. UE17a

'Use of brand names in this report is for descriptive purposes only and does not
constitute endorsement by the U.S. Geological Survey.
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drill hole is at the boundary between the northern and central structural blocks of the

Syncline Ridge area. UEl7a was drilled through 22.3 m (73 ft) of alluvium of Quaternary

age, 144.2 rn (473 ft) of Tppipah Limestone of Early Pennsylvanian to Early Permian(?)

age, and 203.6 m (668 ft) of unit J of the Eleana Formation of Mississippian age (table 1).

The alluvium is composed of wash gravel and sand. Mapping in the area of the drill

hole indicates that the alluvium is of middle Quaternary age. (The Quaternary in the

Syncline Ridge is divided nto three major units for mapping purposes. These units are

termed younger, middle, and lder without specific reference to absolute age.) The gravel

and, sand are made up of angular clasts of quartzite, siliceous conglomerate, sandstone,

siltstone, and tuff. The gravel shows weathering but very little caliche; there s,

however, a small amount of calcareous coating on individual particles. Below 15.2 m (50

ft), the gravel grades downward to very coarse grained sand.

The Tippipah Limestone is predominantly a very thick bedded limestone interbedded

with thinly laminated calcareous sltstone; it varies in color from medium to dark gray

-1 and from light brown to light grayish purple. The limestone ranges from finely to

coarsely crystalline and breaks into sharp platy fragments. The upper 7 m (23 ft) of

limestone s strongly calichified. The 5.1-rn (16.8-ft) core from the 114.3- to 119.4-n

( 375- to 391 .8-ft) depth has no apparent bedding and is a highly fractured, medium-dark-

gray limestone. The fractures contain calcite and iron stains; however, some fractures

cnancalcite crystals.

Unit J of the Eleana Formation has been divided into lower, argillite, and quartzite

subunits (fig. 2). UEl7a penetrates the quartzite of unit J which consists of quartzite

and thick-bedded argillite. The argillite was divided nto high-quartz argillite and low-

quartz argillite by visual and laboratory analysis., The high-quartz argillite has a high

quartz content (greater than 25 percent) and the low-quartz argillite has a low quartz

content (less than 25 percent). The quartzite subunit of unit J of the Eleana Formation

was penetrated in UEl7a at a depth of 166.4 m (546 ft). Coarse-grained quartzite varies

in color from medium dark gray to light olive gray and is interbedded with sandstone and

limestone, which varies from medium dark gray to light olive gray and moderate brown to

moderate yellowish brown. The 3.4 m (11 ft) of core taken from the 177.1- to 180.7-n

- - ~~(581- to 593-ft) depth was strongly brecciated quartzite which exhibits shear planes-that

dip 250. The fractures contain calcite and iron stains. At the 251.5-n (825-ft) depth,

4



Table .--Lithologic log of UE17a

Thickness in Lithology Stratigraphic
meters unit
(feet)

0-22.3
(0-73)

Alluvium, very coarse grained to coarse-grained

sand mixed with angular clasts of quartzite

(50 percent), sandstone (20 percent), siltstone

(10 percent), siliceous conglomerate (5 percent),

and tuff (15 percent); small amount of caliche

-coating; minor calcareous cement; beginning at

15.2 m (50 ft), sand becomes dominant with depth

All uvium.

22.3-29.3
(73-96)

29.3-75.6
(96-248)

75.6-114.3
(248-375)

- 114.3-119.4
(375-391.8)

(core)

Limestone, dark-gray, finely to coarsely crystal-

line, weathered; calcite veins; abundant caliche

Limestone, finely to coarsely crystalline, dark-

gray, thick-bedded; abundant calcite stringers

and calcite crystals; iron-oxide staining; small

amount of caliche; possible fault at 75.6 m (248 ft)

Limestone, medium- to dark-gray, light-brown to

light-grayish-purple, finely crystalline, thick-

bedded; interbedded with laminated to thin-bedded

silty limestone; platy fragments; crystalline

calcite; iron-oxide staining suggests possible

fault zone at 100.6-106.1 m (330-348 ft)

Limestone, medium-dark-gray, finely to coarsely

crystalline, thick-bedded; interbedded with thinly

laminated, light-brown to light-grayish-purple,

silty limestone; calcite-filled fractures and

vugs; fractures iron-oxide coated

Tippipah Lime-

stone.

Tippipah Lime-

stone.

Tippipah Lime-

stone.

Tippipah Lime-

stone.
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Table .--Lithologic log of UE17a--Continued

Thickness in Lithology Stratigraphic
meters unit
(feet)

* 119.4-151.2 Limestone, medium- to dark-gray, light-brown to. Tippipah Lime-
(391.8-496)

light-grayish-purple, finely crystalline, stone.

thick-bedded; interbedded with laminated to

thin-bedded silty limestone; platy fragments;

crystalline calcite; iron staining indicates

possible fault at 146.0 m (479 ft)

151.2-166.4 Limestone, grayish-black, finely crystalline, Tippipah Lime-
- ~~(496-546)

(46-546) 5thick-bedded; small amount of clayin unwashed stone.

- 0 samples; platy fragments

166.4-177.1 Quartzite, medium-gray to moderate-yellowtsh- Eleana Forma-
(546-581)

brown, coarse-grained; bedded with sandstone tion; unit J,

and limestone; siliceous cement and minor quartzite

amounts of calcareous cement; crystalline calcite subunit.

177.1-180.7 Quartzite, medium-dark-gray to light-olive-gray, Eleana Forma-
(581-593)
(core) coarse-grained; shear zone, core strongly tion; unit J,

brecciated and recemented; fractures are iron quartzite

stained and. coated with calcite; 250 shear subunit.

planes; some polishing of surfaces

180.7-195.7 Quartzite, medium-gray to moderate-yellowish- Eleana Forina-
Z; ^ >:(593-642)

brown, coarse-grained; interbedded with sandstone tion; unit J,

- and limestone; siliceous cement andaminor cal quartzite

careous cement subunit.
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Table .-- Lithologic log of UE17a--Continued

Thickness in Lithology Stratigraphic
meters unit
(feet)

195.7-251.5
(642-825)

Quartzite, brownish-gray to moderate-brown,

coarse-grained, small angular fragments;

calcareous cement; iron staining suggests

possible fault at 222.8 m (731 ft)

Eleana Forma-

tion; unit J,

quartzi te

subunit.

251.5-370.0
(825-1,214)

High-quartz argillite, dark-gray to black,

fine-grained, thick-bedded; with some

limestone, low-quartz argillite, and sand-

Eleana Forma-

tion; unit J,

quartzite

subunit.stone; low-quartz argillite absent at

268.2 m (880 ft); calcareous; fossils

(brachiopods and horn corals); pyrite cubes;

polished shear planes; foliated structure;

sandstone is believed to be debris from

uphole or debris washed into hole from water-

bearing zones; light-tan to grayish-purple,

well-rounded sandstone fragments, sizes as

large as 2.54 cm (1 in.) in diameter; possible

faults at 300.2 and 342.3 m (985 and 1,123 ft)

Total depth 370.0
(1,214)

7



I

II i
I

. I

i

.i

I

TIPIAH UME STONE
PENNSYLVANIAN AND PERMAN?

I QUARTZITE SUBUNIT

ARGILLITE SUBUNIT

Limestone; approx. thick-
ness 1,078 m.

Argillite, siltstone, quartzite,
sandstone, and limestone;
approx. thickness 100 m.

Argillite and quartzite (less
than 5 percent); approx.
thickness 700 m.

Siliceous argillite, quartzite,
conglomerite, and limestone;
approximate thickness 300 m.
(Contact seen only in UEIL
drill hole; uncertain on
surface.)

UNIT .J

1= Z;I
04
04

1

55
14

LOWER SUBUNIT

Limestone, thin-bedded; approx.
thickness 160 m.

Siliceous argillite and quart-UNIT H zite; approx. thickness 450 mn.

I ~~~~~~~~~~~~~~~~Quartzite, quartzitic conglo-
merate, and argillite; approx.

UNITG ~~~~~~~~thickness 450 mn.

Figure 2.--Stratigraphic units of the Syncline Ridge area.
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the thick-bedded, dark-gray to black, high-quartz argillite of the quartzite subunit of

unit J was penetrated. Below this thick-bedded section of argillite, the high-quartz

argillite is nterbedded with thin layers of low-quartz argillite, limestone, and

sanidstone. Cubes of pyrite and two fossils, a brachiopod and a horned coral, were found

in the cuttings.

Structure

An east-trending pre-Tertiary strike-slip fault lies between the drill hole and UE16c,

about 0.6 km (0.4 m) south of UE17a. The lateral displacement, estimated n the Eleana

Range and Syncline Ridge, west and east, respectively, of the drill hole, is at least 1 km

(0.62 mi). UE16c penetrated through the alluvium into unit J of the Eleana Formation at a

depth of 36.6 m (120 ft). The vertical displacement on the fault is at least the 144.2-n

(473-ft) thickness of the Tipplpah Limestone missing from the UE76c drill hol'e but pene-

trated by UEl7a drill hole.

Numerous small faults and fracture zones are penetrated by UEl7a (table 2). The

faults were identified by the iron staining on the cuttings and with the aid of the

electric log. The core from 114.3 to 119.4 mn (375 to 391.8 ft) shows highly fractured

limestone healed by calcite, with iron staining present. The core from 177.1 to 180.7 n

(581 to 593 ft) is strongly brecciated and recemented with calcite, silica, and iron;

shear planes in this core have dips of approximately 250. Fragments of what appear to be

polished shear planes seen throughout the cuttings suggest a strongly foliated structure.

Hydrology

The first occurrence of ground water was at 176.8 in (580 ft); there was a minor yield,

soon obscured by the circulating airfoam. A conspicuous inflow of water was obtained when

drilling reached 324.6 m (1,065 ft); this flow persisted through the remainder of drilling.

The water appeared to be coming from open fractures.

ENGINEERING GEOLOGY

A total of 8.78 m (28.8 ft) of rock was cored during the drilling of UE17a. Three

cores were taken from two separate intervals within the hole: 114.3 to 119.4, and 177.1 to

180.7 m (375 to 391.8, 581 to 593 ft). Core recovery was 79 percent. A CI (core index)

was calculated for each cored interval to determine the rock competency. A fracture

analysis was done on the first two cored intervals to determine the fracture frequency.

9



Table 2.--Probable faults penetrated by UE17a

Depth Stratigraphy Cuttings
and or

Meters - Feet lithology core

75.6 248 Tippipah Limestone Cuttings.

100.6-106.1 330-348 Tippipah Limestone Do.

114.3-119.4 375-391.8 Tippipah Limestone Core.

146.0 479 Tippipah Limestone Cuttings.

177.1-180.7 581-593 Eleana Formation Core.
(quartzite)

222.8 731 Eleana Formation Cuttings.
(quartzite)

* 300.2 985 Eleana Formation - Do.
(argillite)

342.3 1,123 Eleana Formation Do.
(argillite)

1-

I
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Core Index

The CI is a measure of rock competency. The C is a dimensionless number from 0 to

100, 50 being the dividing point between competency (0-50) and incompetency (51-100).

Incompetency in the rock is generally caused by jointing, faulting, and(or) brittleness.

The CI is calculated by the following formula:

C = core lost (m + core broken (m + 1/10 number of fractures 100
drilled interval m)X10

Lost core is defined as core that was not recovered from the drilled interval. Broken

core is defined as the length of.recovered core fragmented into pieces less than

10 cm (4 in.) in length. Fractures are defined as the number of natural fractures in the

core, excluding the fractures in the broken-core intervals. All natural fractures will

limit the size of intact core pieces greater than 10 cm (4 in.) in length. The total

number of fractures is divided by 10, thereby relating the standard length of unfractured

core to 10 cm (4 in.), the upper limit of broken core (J. R. Ege and M. J. Cunningham,

unpub. data, 1975). The CI information for the three cored intervals in UE17a is given

below:

Interval Thickness Recovered Lost Broken Number Core
(meters) (length) core core core of Index

fractures
(meters)

114.3-116.6 2.3 2.3 -0- 1.3 6 83

116.6-119.4 2.8 2.8 -0- .8 19 95

177.1-180.7 3.6 1.8 1.8 1.4 4 98

Fracture Analysis

The fracture analysis is a detailed study of the core and includes data on the amount

of core recovered, number of fractures divided according to angle, the total number of

fractures for each interval, and the calculated fracture frequency. The fracture angles

are measured from the vertical directly from the core, assuming the core is vertical. The

fracture frequency is the number of fractures per meter and is obtained by dividing the

total number of fractures in each interval by the amount of core recovered. The data

obtained from UE17a are shown graphically in figure 3. The exact numbers used to construct

11



the rosette diagrams can be found on table 3. In UE17a, 63 percent of the fractures

were closed and 37 percent were open. The only types of fillings found in the fractures

were calcite and iron. There were a few bedding-plane fractures, classified as clean

(free of any filling or staining).

0 . -

'1 . .
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Table 3.--Fracture analysis data for cored interval in Tippipah Limestone from UE17a

[Cored interval: 114.3-119.4 m (375-391.8 ft); total
recovered: 5.1 m (16.8 ft))

amount of core

Angle Total Open Closed Iron-oxide Calcite Number of
fractures fractures fractures staining filling fractures

parallel
to bedding

0-10 2 2 -0- 2 -0- -0-

11-20 -0- -O -O- -O- -O- -O-

21-30 8 2 6 2 6 2

31-40 10 3 7 5 5 4

41-50 9 7 2 7 2 4

51-60 14 4 10 3 11 -0-

61-70 22 7 15 6 16 -0-

71-80 5 3 3 -0- 6, -0-

81-90 7 1 6 -0- 7 -0-

Total 78 = 29 + 49 = 25 + 53 (10)
fractures

Fracture frequency=15.2 fractures per meter.
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Figure 3.--Rosette diagrams for fracturing in core from UE17a, 114.3- to 119.4-n- (375- to
391.8-ft-) depth interval in Tippipah Limestone. The rosette diagrams depict the
fracture angle by its position in the clockwise rotation of rays from O to 900; the
number of fractures is shown by the length of the respective ray. The horizontal bar
across the top of rosette diagram for total fractures indicates the fracture frequency.

:1

- : IRON STAINING C^LCITE FlL~~~~~liN6



USGS-i1543-1

Distribution

U.S. Department of Energy, Nevada Operations Office, Las Vegas, NV:

J. B. Cotter
M. E. Gates
D. G. Jackson
M. P. Kunich
H. L. Melancon
R. M. Nelson
NV Technical Library (10)
A. J. Roberts
R. W. Taft

U.S. Department of Energy, Nevada Test Site Support Office, Mercury, NV:

B. C. Moore

U.S. Department of Energy, Washington, DC:

R. H. Campbell
C. R. Cooley
M. W. Frei
C. H. George
E. C. Hardin
C. A. Heath
C. W. Kuhlman
R. L. Morgan
R. G. Romatowski
0. L. Vieth (2)

U.S. Department of Energy, Technical Information Center, Oak Ridge, TN: (27)

U.S. Department of Energy, Albuquerque Operations Office, Albuquerque, NM:

0. T..Schueler, Jr.

U.S. Department of Energy, Richland Operations Office, Richland, WA:

D. . Squires
Frank Standerfer

U.S. Department of Energy, San'Francisco Operations Office; Oakland, CA:

John S. Muhlestein
U.S. Department of Energy, San Francisco Office, San Francisco, CA:

D. . Cook

U.S. Department of Energy, Battelle Office of Nuclear Waste Isolation, Columbus, OH:

J. 0. Neff

Nuclear Regulatory Commission, Washington, DC:

W. P. Bishop
Regis Boyle
J. C. Malaro

15



Lawrence Livermore Laboratory, Livermore, CA:

L. Ballou
R. Carlson
Alfred Holzer
L. D. Ramspott

Los Alamos Scientific Laboratory, Los Alamos, NM:

B. M. Crowe
L. S. Germain
Lloyd Lanham
J. R. Smyth
Kurt Wolfsberg (2)

Sandia Laboratories, Albuquerque, NM:

E. H. Beckner
F. A. Donath
R. C. Lincoln
R. W. Lynch
F. L. McFarling
L. D. Tyler
W D. Weart

Sandia Laboratories, U.S. Department of Energy, Las Vegas, NV:

A. E. Stephenson

Rockwell International, Rockwell Hanford Operations, Richland, WA:

Raul Deju
Bernie Dietz

Kansas Geological Survey, Lawrence, KS:

W. W. Hambleton

Battelle Memorial Institute, Columbus, OH:

Sam Basham
J. M. Batch
Wayne Carbiner
R. A. Robinson

State of Nevada, Governor's Office of Planning Coordination, Carson City, NV:

B. B. Arkell

Department of Energy, Capitol Complex, Carson City, NV:

Noel Clark

] Geological Society of America, Boulder, CO:

A J. C. Frye

---'-I 1 j Department of Geological Sciences, Brown University, Providence, RI:

Bruno Giletti

16'



I

Department of Geological Sciences, Harvard University, Cambridge, MA:

Raymond Siever

Center for Tectonophysics, Texas A & M University, College Station, TX:

John Handin

Department of Earth Sciences, Dartmouth College, Hanover, NH:

John Lyons

Department of Civil Engineering, Princeton University, Princeton, NJ:

George Pinder

U.S. Geological Survey, Reston, VA:

G. D. DeBuchananne
P. R. Stevens
D. B. Stewart

U.S. Geological Survey:

W. W. Dudley, Jr., Denver, CO
Geologic Data Center, Mercury, NV (15)
W. S. Twenhofel, Denver, CO

17


