
Core Depth or First Steam Entry 
WeIl Name D th I t I in Well R Core Location ep n erva Core Elevation or. ock Comments 
Company (Top of Core). Elevation Interval DrIlled Depth (DD) Type 
Well Elev. Dnlle? Depth (DO) True Vertical Depth (TVD) 
(at9~~e!) True Vertical Depth (TVD) Elevation (EL.) 

1!EqlJ-17 1~?O ft- '" 2COft W VI) 8720-E74Q tf (14 ft) -'7Z?T to -7t?f ft f.J[7 l!?ut charad-eri~.~ t"Jn3\AX~ke ~ of 4' dia. 
~=-,..:.!- of s=:a::J ~ 7 u. witnlrl sream r~'r "7 -1"- ~ ~wn 
-Dna:::.al . ~~. -'".) IYD un",nown hv6under~ (1"7'P; core.!i. d' (Iv 
1)urch~~ Tf HJ, R.5¥0~, . y VI \ lo..ng"U Ina: I 
r W toE <::tJ7 Lake Co. I La . podr core 

fo'r ~ K. (~~ ~~.- t~CJ:NeIY 
EL. ~ {: u.4 <XX) map h j2!1Lf~ 
~~ ft in C3t.t.ihder5Cn, mGl rmilled 

fffl h '1 
~~fled 

eBf7-P ?1Oft '::'.LB~ft E 17[7 BZ?-I~ft (777ft +f~ to -t1B7ft 1717 Imft :fa'f.'acJ2e and ?"ful/-dl'a. 
: / _ of. "!NV CUf· ~ f2~ lYP el21- 1mft \ 7pf!) Nt:> !%Off Jnt~rbedded core j ICC% 
~V~ TIII-J/IZ'1WJ(MVBl~ EL. ~oft ~raillite. re.cOlel'{ 
~-unocal Sonoma Co.jC:a I . / 1II1Z1% 7ahl-

EL. 1B€.O ft- P 

~ 1~'Oft ~ %9ft E. P[70¥)z YX5{ft 02:[::, -~ to -~ft 179 ~tt .. '1" full-d'a. 
~/ ~?'=:i R.·~($iM 1'117 &f4f-h4~ fI- QMt 1VD~ff /I ccre 

LOO1a Co ~Ii(~ . FL. --4~1 ft-
EL . Q'7J4 ft- /'-'II '1 • 

~~~~;=t (a~~~"tJ~/ Vl/. &t'P7-E477ft VoW -45"77 to -1B47ft- 1717 BO~ ar'a.VlAlacl<? 4" full-di-a 
t..:J...:l_~N'-P- NW~ ':I2C.~ ~J lYV exx;z-ro-pft ~Bft) lYV 7~ft -:,I '\" core.~ I 

a. ? ft ~b:~~~~. l=L. -4?20ft ~~ ~~ 

lJ~ll-~ ~MlcZi~~ W Fff)4 5W?ft ('~~ -:-J(/CJ 10 -~ft W caf10ft 4" full-di~. 
etD/CPX; lrf~ R1W/tvlWMt~ 1W 77P-~%ft ,0ty lYP (f;!{0ff 1/ ~ 
~ I A_A. r~l' ' a --4 (7'7 fF 
EL. t.:pl ft sonoma \.JJ/, ~ I . 

, 
~- ______ L-__________ -J ________________ ~ ____________ ~ ____________________ ~ ________ ~ ______ __ 

Geysers Core Samples 
":>10IZEP A1 E~ AS q= G4/'7/~!7 

I C 



Well Name 
Core Location 

Company (Top of Core) 
Well EI~0' 

(at ;rourrivel 
QI\ 1e&2.-17 ~Off ~"XDft E 
Aminoi'l sw e;ec. ~/J 

tr H W, R~J~f1) Cit/pine. sonoma 'J ", 
a ?;I07ft 
.,~§~ ~lS 2~ftW. 

N CCr: MtlfJ) Aminoil/ 
T[flkl, ~~ 

~ Lake &:>'1 if. 
EL, '2 ft-

M~-~ Jf~~~,ft~ 
Mninoi~ 'IH'U, f\BW (MOBM); 03 g,ne.. 

'LCl/ce db, I~/f. 
EL /?~ft 

AIL7LIIJ 8 
EL i9{;O 

Core Depth or First Steam Entry 
Depth Interval in Well 

Core Elevation or 
Elevation Interval Drilled Deeth ~DDl 

Drilled Depth (DD) True Vertical Depth (TV D) 
True Vertical Depth (TVD) Elevation (EL.) 

w ~F;()-~~{fL(~ 17 ~-=fr--?7n to -??47ft lYP rcPffl- If ff lV17 n1f/' fI-
a. -474Bft 

, 

J7P %>IZ- 10 28~'2 ft1 
1Vl7 F;7~ to?J '7 fF 

~?'%:3 to - ~,7ff W±1B~ 1\117 ~ fl-
-a, -~~16ft 

/ '\ 

VP4o/P 'fti ~ tt~ ~L '227;7 10 -ffF,q ft 1717 W1~ft 
lYP -1/'j? 1b ~17 ft 1VP ?Z'CD it 

a· -~fi-
M 

MAJOR LD5.r ~PC!..i!fMfcf. 
WHILE [7R1[L../f:kS MU , AT: 

DD-¥P?~ 
lVQ-4I", 
1=.1.. -'2IBb if 

~~~F~.t 
I?I<lU I f.J6 UID H I3EEtJ AIR. 

Geysers Core Samples 
5p<S7 Al ~ At:? q= OYI7(1J7 

Rock 
Comments Type 

gra~ ~cLa 

/I 

II badly fr~men-
tea' on VI 

'" 
lJO~?f re 
I'f~mgln~ 

4"-dfa: cot?2-
II 



f 

Well Name 

Company 

Well ~f\v. 
\at~EmJ) 
nll 

STATE. f~ 
~~/ 
a.~1?7ft 

Core Location 
(Top of Core) 

Core Depth or 
Depth Interval 

Drilled Depth (DD) 
True Vertical Depth (TVD) 

Core Elevation or 
Elevation Interval 

of ~ cd:?e4 I 171/ rtfLv;b-fIlZ:IP (10ft .'2roft s et20 tt ~ 
11 ! 1-J, R'!w 11A:" ,) 1'.\7 "'If I - to! '31 ~ (1<>ft1 -;w;, 1> -~ fl 
5onom3 ~~ifY , 

First Steam Entry 
in Well 

Drilled Depth (DD) 
True Vertical Depth (TVD) 

Elevation (EL.) 

W177Bft 
1VJ1 -47115 ff 
f::L. -1~o/ft 

[:fRAil 
STAlE 'ilf W of 7-J.E cor. ~ t 179 !:]B? -~ ft .. !Df lAf~~ft5 mftm ..... -

:r 1)iJ, R1\'I' ~BM? lVP '7'7- ~"7 ft ~ -t~ to -17"~O fI ppw 
lVP ft 
fl. -~7ft e;=ofiiifi& 

EL.'L~ft 

dA 17B-?f,. 
Amino; 

~ pint; 
EL. 'L1CO t 

:;dlcma do. I Ca/if 

'\ 

5lX)ft N, 1'itD~E I W ~'7-~ft ~'11 +-477.7 10 +-402'oB 
of s:r.J ca: see~'::U i) lYp ~4. '7-~~ ff "; 
TI iN, R!(W M~f Y 
'5c::rlaha ,,0 I I,. 

Aminoil of '51:: cct-:-~. 17/7 761'2.-7811. ft 0 •. 
CA1.58.-0 rofil{ m)ftw I -- -_._-

<!aJKne- T" 1-1, r.mi ( -titM) 1W 7? 11-"771'). ~ ft -\7V -'771'/.0 10 -~19. 7ft 

ft. ~ fr~ lake ch, MI if. 

CAIBfa-1 
Amit'loiV 

Cafpine 
ELEY. 

bf1?15 ?~ I W 44'77-~ff ~Ol-f070 ic. -l0e0ft 
T Ill-J, 1<'B:, \t1P1?M} 1W -+44B -44,,-g fI- 10 

~oma c!:.-a/,Jr 

PI? '7770f/-
1YP '771/ ff 
a -81f ft 

PP %71 fI­
lVP 7~ft­
EL -7~ft-

W=17~ff-
IYP --4'217 ft 
~-/I-44 ft- .but 

"778ft 
MAJOr<.. L~ C:IR<!UL).JI~ "lQ.jE... 

P941-41--4?1f -' 1SJ~ 
1Y1/~22-'1m THi'S WQJL 
I a. ~5?7it> -"12-7' 'i!''iE-.-~1= 

Geysers Core Samples 
sr~ Al e:Rl AS CF 04/117/17 

EN~HW 
AI" eI:EN 1l1E 
DRILLI~ A.UIlI 

(VL}lj 

Rock 
Type Comments 

cr.aVWadkew7 ···l.f' ..... dt'a. core, 
minbr 8"911 ryte.. I mC?3.::;aNn ill 

half lo~ittJ­
dil1a lly 

~~~f;te. 

<;dJ1.~, 9rd'(Wc:J<.-I<.e. 

'~~~~ 
,2!;. 

~~ 

~ core recovery 

!ri~~l~J \~J 
mill~ 
h~~pl~ 

+':"'dia. core.. 

-4"-dia. core 

~ift:a~ 
lon~i.tudinallv -rOt' Im<19I"!~fl 

~" d' -, - la CCf'e -----
l1?c. rern~"­
n~~ \II I" 
lo~ ) 

1/ 



Well Name 
Core Location 

Company (Top of Core) 
Well El e~0. 

(at ;rou~vel 
QA-Ie02-17 ~Oft~XOftE 
AminoiV 

sw ~~/J 

trH~, R~/~f.1) Cit/pine. 5:)norna '/ ", 
a ??for ft 

~~§2 ~lS 1-~ttw 
fominoil/ tr' I~, ~~M~M) C:al~ine _ Lake Co'l if 
EL . '22CD ft 

M~-~ WtAt5 lecoft E-
MninOi~ aT. CRC. ~ 

'IHtC f\BW (MD ; C-a grne.. 
' LClke C!O. ,6alff 

EL. /'lfJl3 fI-

-------- -- -- -

Core Depth or First Steam Entry 
Depth Interval in Well 

Core Elevation or 
Elevation Interval Drilled DeEth {DD} 

Drilled Depth (DD) True Vertical Depth (TVD) 
True Vertical Depth (TVD) Elevation (EL.) 

W ~F;(5 -rJtl ft Wea:o~ -??f2 to -??47ft lYP rd'fJ7 - If ff lW 7'11'7 f+ 
EL. --474Bff 

Vl7 ~12- E '7B~'2 ft 
1W F;7~ to?l '7 ff 

-~to -~.7fl 1£-~.ik\ 1V[?-.4 
EL -~1.18 iT 

vr4~io~tt - '12?7 t> -ffS:;;:; ft Vl7 W4~tt 
lYP 04117 W ~17 ft 1W F5Zro it 

EL. -~ft-

M 
MAJOR LOS[ W~v. WHILE. VI2JLLI MU I AT: 

DD-¥PJft 
l'Jp -4llCbft 
~, -'2J~1t 

~~= \~lLJi?\~~ 
V'R./LLltJ6 UID ~f3EE1J AIIZ-, 

-----

Geysers Core Samples 
~ "'1 ~ A7 CF OYI~(17 

-

Rock 
Comments Type 

I 

gr~~ 
II cL 
1~ a 

I 

/I 

II ba::lly fr;a9men-
tea ' on~ 'P7. 0" ~ 

""' {"~m3r!15 

4"-dla:c~ 
If 

! 
\J) . 

~ 



(1 \\ (," 1 cJ,'<\\ed c o, .::.. W<':\'j J,:!J~~~L\5~QI I.' \ . tLe 60\ lOWS . . No, 2 

. __ .\Ve \ \, \(-"\~ ";<) C~J ~\ \~ ~V0.\ .. \ 1/<:I":5_1~c.\ )C)~ _ -!i.?i'.1 '?" .. _Jo. . S"2..I~L • . 2.... t~s", t 
..... ... \'l.l (::c'.·i 1,1 \\::,,:2. de,dl". ,. A \,.L.'o \) \-. . \~~. s: .. bol~g'~l',-_~t1\L~~ .\ ~\.cllS~s_ .. ~~c~ ... ... _._ . 

.. _ ... .. .. \C>.~o v~ \ (.~ ,~, . ~~c •• 'vV.cdL \YcI.:::; .. ~l oW ;"\5-.11.1;1.... \:""-;-; iLY.',:\ c:) \.~J. .. ::d:'d) 0.00 . 

. , .. P.OIL\'l.J..:: .. §~. ·~~L~.Q'.'.E" f<J' . \rl.(1. 12s·_.J~(j u.,\ . .<:.. ;,Jl",,\('.~· . .. ,, ~t. . -:M::8.0'Y7c;;,'17 __ · 

.. _.:.... ~\~. \d '<"1-( Jj:L.fee. ~ . n1C:<A:".v.\: .;',cL~f-t1L •... t:\ . . .2.0_ .p.5~ .... J("<\111 .. §--\:l.~.c)L .... 
.. •. . '!V'geL . . 0U ~QJ'-'-\l1..~~f5~J .. . C\ \ ' ·':':'i,~J J\<'.'~t _ ~1'leo.~!A.c~.cL .J.('f.\JLr.j.Li.;sl~ .. _-.. 
.. ~ ~ r~~. ~. G.e \0 IJ'J +~,.e cured I.v\1~IIc;J TLjt~ coc.k, .. kQA ... Ylot:: .. 

. . __ .. j 0 .1'\:\.\.\ \ <:'(\ .. ~\:\ .. 1h~ ... GlI.<~. L 'l.\ \.<;:. \_.) _.w.?_'rvQL-.\ lJ._LQ,v:~ ... co.r~~t .Jtlb __ Q. ... _ .. 

, I 1 
.. \- ~ C\". ' \ . . '\ 1 . -...... · . CJ - vV '''':::; \\ \ 1 ' -

Jh~ . co ,~:d .. rQ~k . ;::;. <.A~'i \l '.~~ .. ~C0\k l<;".J. ) hyd'.Q1-h~'.c , \ iG\. \ ~r... .-.. 
.c,\\c \ (~.J j i:.\yW:{.\. J<<:~ . I i \:)f(J, ~ · i\'1~6 \,-:,vS\·, V· ~~ve fi"" ~:,,;,,::,; .. .. . . 

. . . o..~ J \\,( \-5 1.<:: 1\\(1 \.1(=<=\ SeTl'l + I \ ~ ,q f~b,\\\.~ \, . -rlne "5. (" ... W\\ \ . b.<::: 
_ .. . L·j \ ~\)(,~j 
... t~~,:, ' ·i cJ 

\·\0\-\\. ·t ~\(' \' (; \) \-o +L~L ,·J~(J 'L\ .. ~t . 

\_ _ i 
... r \ C~ i 

• 1 
I 

I' . . 'I . 

\ ( '"' 
i (, i' , ; 

I)'·(j . • .. , , ',' \ c.' )',: " c.. f i "( t·' :; , <J \,1:,," 1~( r) \:'.. .D.I(\_.d i:~~~\J 
\ 
i ' \' I I 

' I ' \ : ' \_ \ ' . \ I.'. '::' -', ~ '. Y ::1 .1 (~ \ ~(:\. 5 r '.yw~ <. :-':. e . 

' :;,\ \ / : "" " . oJ , , \.L :,· \\: ' \ i ,.'./ \_· \\-(,((:~V I I : \,' c .\ 0. ly,<::JIV.\ \ \ 

I J ' I ,. " 
~\ i ( '.\\ VC '~.! i " ~ \: ' .' 1 : ' ~ \\V\ <., i) " .jJ\· IJ ... ..., \ 't~i, ,;J .U·<::.. I S r~\I\ V\.:s . 

,ik. (IC'> ' ',' ',r) c , · · . ) . ~ · 1<-.".1.1 1,<: C~ (·' :'· ~~; .\ (1 \ \':\ \ 1, '':-\ "T .tQ . 1.'1:'J'U . 

\ . .' j1r ;' I 
I ', '; \ <, !, J ·,_i .. , \_. ) '5 '1 '( ,):; 1(" .), ~\\I.t \<.:::. \,1'\ \ : r'J. j-'/\·. CZV\\:::;;': . 

~o\\r\\\"::-\ TO 1/~ b ' {I'\ WL;';. i.::::.'. , " \\C. \· '~ ·> T ()T·. T'\ ': .. CY f'-1\,;(,-d~c .. - . 

\ \,;. ~ .' ........ ~ t '· \: C:\ 1 :. _ 1'. '.:.! /- J.\~U LJ f\ L1 Q .y,~\t(;)\V i ·j\ .' :.: \ !·idQ~c,;rl ;<;j ~\~-:_ .. 
, : 1 \ \ • \ . 1 I , \ I ) 

'-;il t~(:: \ \ ';. '.:0 1 \ ' . ( ... :, .. ' C 'i' (',:., 0\ I( \\"'- "'\'1 c:. ~l \ 1\ 'J e { :;. ) (.'.~ \r1..J r(!'; -';' ~. . . .... _. 

V\Y\\GI. \ \ \\ :; ;;~ . \ ;/ YI'",(A~\ ,",.\(\y(~ y ~)O\J.( ·:-" /', !~ .y\f .hSh.t . . ~ ... . __ 
\e\\c.(.\\V ~ : ;",\ \ ::; )' \~'A(~\ Cc\ e .. ,:.::. .~(:.\) .: :! ) '.1' INCI. I.. \. I (J ~.J_ -:--:-::: ........ . 
Cl II p\ ':::. \ c \\ ; \1 ' ... p \ I,~\ \(' \Y¥.I \ ' \ I~I ;'}'\J".' . 0 y'~ (,J\ r ..1-\,\ c. ·3 ~<" 'po\j'",,~.k<.::. ._ . .... -. 

\ 
\ \ I ' I. I . \. , \ 

\V ':,·,.i. : . \)e ,K· ·:.<f \I')c.O 0. :5 ~\ J , .. ' C; <c. jiC\ywa c:. I:<.~~ ...... . ... . . . . 

. \ 
t. '\ '.'_' 

'/ 'v":' ;"I\ C:: \-:; O\ ~J ·C~ ('~ ~L'(c:'::::) 5i'jll(. l'J)I ~ ... ·.1 ' -: i ;, . Ctl ':'e9 .. S . . 
,,0 .-J .' 



'1' 1. \', \e 

\1, c'.', 1, r"'~ ,~\ ~,() 00 +0 \) 1 I 
'.1'0 It \ t~\<::. 

(,'i\, ;.' \ _ ... ] \'lCV 

"i" \ d \ 'I ~!,~\l", ;::.. be 1
'
, I,' 

<J,\~.C.:OIII, p ( c.t~ /,y. 
r I' 

-,' ,.\ tl\(': \1'/10:5.1 

Ly . eflJgJc CHVJ .. 

'.\ L d \'5cq>~L\r\l},av.;:) 
lq) ~() . \1~I'YlVV\ 

.<, lL c:. 0 \ J J \l(',,:\\ Vc: \ \ i c:c\\ t'en \ l'i (':':;'.0 r~ 
TI(\, (~'\<-:" ,. A \M ~ .. (}'fc:'.. \ <;:-;5J["10.\:I,.;,\\ 1I''I.L_LI/\ 

I:,/,d, \\1 ov,d fl:\\~d w;th. ~\o ; V\("dOH~;Vl!At\Hv 
\ " \ ,\ i I I ! 'L .::;\-\ '0\ \(~c.:..H C \ '_L;l"';l '. ,OL.I I'll \ (\ ,'v,-c, l1,,<::; s.<;, ... b . .oc,( 

. 10 " \' "c', \; " . . .... \. I \ • ~ ~ "J , '( \\ I.e ,- I <,:\ .:;; +\,.<:::./' \\: \ \ \'10vV b\';.. . 
CQ,\\ ed, I 0,\ c i) C\y1C< \ "'i(},VY, d',~;(I,v\'\;v~.I.J,QV::;; ... to 
;\\\C\ \"\\,('1:.. l "I",J \C>I\J, 30" {o/./Qo t'rcJVV\ 
\ \\,:; (~j'.~,'\ f }\\C ); 4,\\<..::: core, C\<:::Q\~Y\d n\~\kl 
2UC\\\,': G\cCO)I\po.V\\'<::'5 +L<':toV[n'laJi\1~ ~.C\thw\e,:;: 
)1';J \c \ qS:C:0\'\j C::,I .. A\,\ edi'o.l bV\'\l'\,(\ \; \'\. co lo..tl1.:5 
()~Ytt',·I..\ (.:~ \~c::.'\'J·l.-l$.?;.:.\J .:::J;'{\.J\'I<:::" fktQX.\:J:.oc ..... 

rvJ.\ ,.'J:'.lJ .. tfG:Jin i('\~v\\c,\\ji\tLi\t\tQ±t\'<;,,·zuQ..rLs. 
1~\~3 '\'::;'b~:5t-J"~:;;flol<2,:j~V\ -\~~ \,(,\\(~~::;;Fo~J('\<:: 
~\1\.9,\\d ~;<::,cs::.~. o,.~±l:\~.J·()f Q~ ~l\,;cQ\~ whe.\ e . 

. ~\ :\()\A\ 'y(~.\f..<;:.\V\\~\ ~jq)'A.~\d 'S .. -l02.YnWLIV\ 

\~'\J\\'\ ',\\i\d, '\-:3.\'\\\c:J \Ji~\.\\ ~\\\,\\z/ 9V9\-=\X~ ~V\. 
-\\K \'v\\<2X\Q \' .. ~\I:lt~\*OUI ~\'()\ ~ ~ ~'L5'~ l)"It.Q 
t\\(:. tl'(l1.lt.o::. ~cT\;V\ \tc: V\\o.\~;\\\-:: ,\\\d~ Q\~() 

. s\"'\Sf~·\.C\(J\\,L·J-,.V\)\)5.q\.'-::. fr~::'", ........ . 
)'.1 \ \' .' \ \' 

:::':'\J0\0 c \C"vJ,\/O-lO\i\jSQ!:I\C.Dt'.J:V\.<::C . .J.aIMVY\'Q1--'.Y\'<;:::' 

\Ie ~V\\ '2\ s. 

3. 1\\ ~\-O U ~ \\\<A,\ ;V\ <::.. ve.'\V\\ c:t:::; G\\ <2. eros::; C,tAt- hy ::s:moJ \_ } . 

c1 '\ ~,(,\,\ ~ ;\ .. v,6u::::;xuC\cb:: ... Ve.:1't1\et:5. :1~'-~'5<::..rQ\i\5·e.-lAf 
\1)\ Y\\VV,;V\ w;~~h J bv\' O\~' L-'S\/<:J\l±~W\WL. 

-;2'-



\\\ Ivy~dtl.., -Y\ 'Ie 2Gt(\\\\z. ve;,{\.\e\::;. Q~te.v'\ \V'..teA"~\V\·SC{ 
~\ "\\\ '.\e;, ~ ~(THC~ Al~aL ~'\C\ \ds. :tIOD ttoyV\ihc:... 
o..x ~o..\ P\G\\!\ c:.. o~ +k~ (o\'cc;,lC.v\\ V\\C\\; \\~ .. ~5. C\ \ ~\eA. 
C\~::(;.vl:- O\G\\mo-st- . .5o'W~\<;,~c<.:::tke~(A(1.ftZ:_\/C:\'I\\l::.ts 
CCQ5:5.·tL<:. i'OI)r:Y\\(I.\LlI:\~. veiv~\~~s. __ .r~\;'5 . dilll.-Zs<::: 

O(,.CI.I\\C>V\c.\;::. . O\:~<:;lY'LW1(')J;VI.(:::'. ;V1d\ceJC'..::.::;; :rbs:\\<;y\f~ ,. 
\(::;~ux'D~\Q VI of +~\~_.bQLO.5i\;cC\.\~. byJ\!)e .. ~\ktlj Jk(~J 
\~\-t. Leti.\'\f\(:\ "'." ~j:~l;cQ" TI;\.~(-,A\c (~\):-Z: i'Y\;\/\E.'i:OJ\A~'<:.~ .. \ 

\ U '\ occ 1\. \_: (\\. \h~\Y\\CK;:;'~:c',,\;QY\ c:~ +['1,. ?['lQI.:.\::'<'.. 4 

':C~l~:\';\-::; ,:::~()~,1.:,,::,. '-",v\<.\ c\.. '\01.~\\,V\O,\;V\S. V(':·'VJC\. Ovdy 0... 

:SVhC\.\\.. C\ \\\0 1 (''1\ \0£ J.Q.V\,\"\\C\\\~'L\.~ __ \0\,}\o.l V\<:j :SC0...it~:~ .. 
'-\'\D'.\\\~) \\\~.: \j')(\~-:;"on\ .Vv\\cJ OJ\c:..C Wo..'5.o...<Q:)t~;V\lAOL\5. 
to \),rv',:\!,)\.'!'.,r,:: .S,~~ L\~lJ-,.J:hS' .. VLh:~ .... ;+,:)·,,':.. ~\- .... ~ Sa.lll1 O~~ ........... . 
0V1\,i ~e\ yJi~\~ JbyVH~\ky ~\l£\j .. d<;".~J, r. 1/,(0. ckz;;.tiv\y 
. \,,\b ,<of \\~,,"tk [0"'.11 ~::ihCJ;~~/\' ?r~h.v.\f~\ kS'o{.L~),/.C;\\I~d_. 
\ic:..\y:"'~v\. \. rl.V\,':' .c[';~.l\",,~l<;:' . t:) . ... 50%11('0:.-1 'If:.Z/..-./(lC .s:. ... 

V~IV\.l(~t5 c;.\::o COl'Lt((\\('-____ pr~1\Yl~~.~LJ.Ed~~leJ.9~ 
9w~\\i?-:; Cl,y\d '--~l\QC;t~ .G\~\>l/QJ ... o.cLy1Ql; tCa,S<:: 

PC<;":5q\t oJ 's'~n\c ;V\t(:'..\.:e.(;k01(\~'0~' ~,t/\,C.· fC(o..l\,::;:, 

VC\·\\\,J::.: 1,,\1: ~l\ t~\C. 0\d e~\ ?WAf~.z dT;Yt5f2X~5, .. 
\;'lI C\':,::. II" _(I\\: ~\\(J\ _:.) j\\r;; :X 4·["t yl(C\\L~ 
vc\v\\e \:::. 

I, " 1 

i,i, ~ \' (' (I. : ' \' C 

\1 'I , \ , "; \" ,J 1/ \ (~. 1"",}'" .'::'., .T1,<:;;::. 
I .. \ \ . \ '~\". ·L g. U:<I ').,. f.' Dc'0.<"_ 

\;. [\\(::0 \'!ey<, o.l·.:;() \(0 \eJ .. 

,- \ 
he' ,_ '.V.I c. 

\,\ ,C "')'. c.' 
\ , 

_ : ,,','~ Yl',), \ 1 ;\ 

v\(J(~ \""}{" ", ... ..Jll,S\~\:.:;.\F,A~.\cd .\V:,\~.(IVtd. 
~<\ c... t\ r", ~ . '. ",·,e. C·'-.. \ '--. ~\ Y ('1, V I '('.('~\ . 1\ ;', ~"" ~_ \ \C'_ (;:, ,,'. <.;:\ ... ,,\\.~ .. \(\' .. 

\c',,\\\(~\(:0 \0 .\\",_ I, (,1).1 \\\CJ.\I\\c::.:. V<;:\\\I.~t'l )O!i\.e, Jl\c:::: 
\ 0 C \<\::;- .' fO\ rjU.·:::; -. \I\..\ \ \ \. C. \' <;J .L\'::'; .. )\) \ (}.\\ \/ li, C;-)::I':::'-:<--20 k 

........ 1 I' ' l 1 Ii' \' I 
I \ ~) '1 \-\ 1'1\"'\ () '\ \ 'I· ·1 ,. \ \\" ~ l:: \ '1 ,} :, :' I ( to:' ~ C-[ \ ~ t. : (~ ... \-._<;+' :;'::' i 1 " .... . ... ' " -r ... _.... . - ... _.n. 

~,L'.\ r""C'::~\':;" \ \ ~ II 0" i [,'':'' ';', " c, r \ !: ~J:.J ('I c,JSi,.\ \{~\. (C 

• r .l/ 
\ \/1. •. 1 

1 "., 

t '. c' ~'. I, (:L: \' c'.\" 



\ _: ' 1),/ /'/ (J C t':\.: C\ ~ 

',(1, \ \ X c;,d O.re{:[ \1 ~ ~ 
i I ,J ! \ 

J, 
L' \ '.' y'" "< I::; 

1'1'1, .• -1 ~"\ ' , v '--'~' . 

, \, 1\,·· , \'-. 

)U 'I lIJl",\ >',;11\C jl(\/ C l(:'/\ I' 

C\0J-..:'],,J C",('\' j ;" J-::: I,\. "iCC',\" 1: vt,~ l:'; ~~l\\ P\~~C:'I,'\+ 
i\\ -IJ\C \(,L~. :,,:'\ !,;'-.~ ':'~C ((~c. :lLcI/c.:: C!)Js IS \'10Uj 

. J ' ! 'iJ " + \'; ~T\ .""" C'\'Cr l (' -1,1 J lace::" 0' c\(\y, " "~{ .. ,)v ',, __ ! ",. ___ \0- ! .... ,~ .'.-, '" __ ) 

Fr Q (\u.r e '::;.:AyJ [1\ \\\.er ; :wJi crt,l: T\-\<:; \ Vlc,Je\ o.tc- tok;tj ~ 
G\V\'j\e, ve~vdel,..:.' '1,,1 )'f"ck~\c'-:,:, o.-re.. F\'Q)\\i\\ev\~;"'- +G!'s, 

COl"::; r\CC~. 0\\<::. 0~ ~ke f-\(,<,:.:~w t;;.::;ho",-.;; .e\. II\l~td~j\~<;?-..o~ 

'\v\.-,~~\\v\e-:;..:s \'/1\1\ :7\fV\C\\\ c7-:;~C\\s c:qo,:;<::>d \V(~\eA~+he.. . 

t, 0.( ~l-\re. crO-SSe:s {~\e CClrc:: S\A\~~ce., 1'10-:5l- of +~<::"()}be,(':; ... 

V\e ve\\\\e~s, -nIC::::;'" ("vdl be- ,-~!c::::,crI6ed;v\ 1\'\Orc:Jc:jc\J
j 

r,'OII\ clde~t- to yOI\\\jC5tj 0.'5 ote\lV\~J h-O'\V1cCQ::;::; 

ct.\ t{ ~ V\'j Ie \ e,ll(' vi :c.L: p ~ . 

(, To""nA.,\C\.\\v\C ve;v\(e\"" -(-hc-\+- ,t,c.vd -40° +0 50"'h--o'fV\ +-L~ 

Q:'\.;C'\ t)(O,\~\.<:: t,I/\<:" cor e ~~tI:\Jo. 6<.:: j~L\~.QLd~-;51. __ ". 
f.~'c'\h\re-~ ;'" \ II;" Q)f<'::; p;ec:c, N,ot· c:dl t(/le veiv\let:::: 

C\..\'<;:'~V\c.\I,Adrd (v\1:Ll; -::!J 10 ~(I) >SOTI-i,e Q,re.·YQ:v\v\jcs:.c ' 

(:scoebe !o<vj. ll·\e.dc..-sc r:;p kO:-I-:\ ~,--- t.h~75<::;J9lAr:{H9cli Vlc:. ' 

ve iv\ \e 6 \ -,,;- H i.e '3(', l'v\Q. .<AS \-ll\cJ- 'S;ve--Vt-b c.<;::<?-c~'\f>(~<,:;e 
1'\/1 B(;:-,""<:;'. >11.:2. ~m<:\0'-\. tfCl.,jl,\,e·,;:: (\\ d \'V\':lCt~rc:JI.;;;::c.:\.ko'vJ, 

J0k~rc;,. __ \II\.te\.:=;ed~<2c~_by yO-l.\V\5.~.-f:£['CC\.c:,'b.-\'f~,;::2,r-±h~. ,. ,'" . 

+Ol-\\V'v\cJ\'\'\.~ s\'o.d~St9 dlSc':'-FP~a,r (l s l""CA.Cch.<;;d __ .Q:t,.,\.\;-). 

-;:)0 .. *t'K.ttk: V,p \\I\L~. \~--;;:je~-' \\jLJ~'A::- l~~ __ C9jQL. __ ~\;,~~c:L 
\:\f\.~'V\ ck::5(",?p eg,,C. . _.__. , ___ ... __ 

::(, A \'~c'cJl\n,,; ;<.<n\.c;''-J .\I-1o'\W\ 1.0 /iY1,\M,ly(d(;,.j <:':91\>\f'D'~~ ()~: 

.\':\c:.\\ \, kc: fW\\ + 2:.v<8~v\Leh:; .::~tA.b.+k~ <9 \Je,:~('~ __ fo.0,O~:\a,.(l'tt5:;:. 

V<:;'\\A\~~-:: .T~\i:::; ;:sov!.,;,=. trQ,.\·\J':.;~ ... e-dsoo 
. {o +h<::,- __ ox,~L . 

. , p( Q",vlg..O\~ .... ±l-,\~ . <:;QL~",.r1::.l'~5\fl!~O.5.+ . If r-<;:'1'\\ ;y\<2&.\ t .-QjI\--. 

(,llC .~ \ deQY +he: C':JLC;:' ~); ec"c;'.j .. <XlLtke r~V:eJ--:S:S: :s~J~ 
A·~.i·::; .' It,-c\.~dc('db)l yi-h--iBje.-C Jo(..'r:t!Y1.c\LV\~ v<iLk:'_'-!c;:',.t-::;;;. 

3.. v"-' '1 -\\.\; v\ 2 (,<,~, \ (-.z: v\'" \ "tiel::;-~ k,J +c<o.>\.\d c.:.: \ ~J'\e,,! 

. v~d·\c.-..I(y 01 l'/I·\~k,Y\ 20° ofJ~cc. o,l<\c'\.pLQ..\~\<';.9f-:jk<;: 

(ore:.. «(0";.:5 <:'1,\\. +\.\.~. o\Jcr ~,'ovC:I,*,LI\C velv\\~t,,:;:;C\V:\.d. 
/-1 -.' 



~k~ ~"G'-( k\rc ,ZLrl,t(". ltle-Ie 0,,<::: V\c.A W\c\i'\y 

rt,\<::,::;c. rTe:::;(;V\~" \c,\r,\ GIi,cH(1\. IS L.l:~L\cd\y 

tt\O, 1.1\ \ \ vI I,vl . 

o~ 

/./. f\j"" we.C {t:, I I " (I·\C\ \ \\1\ e::. veil d e~·:s -I-hC\. t-\ \" CI·\d 0'+' 
3C/ 1-0 .I..:)c)" 4-0 -\-k::. C\X;C\\ \:;\C\\I\(O. 0\ t/"e coce 

COy.;:) eL\ \- a: \ \ {·ke ~\vV\e .. ( ~"c\.h\[(;·5. Uvd,.:'.c 

{\v;: b; I\O( u C 11l\C(D':;C()(/c) +kc;"r<: (\fl)''-tl\':: +D h"", 
no cI S~~\'>V\(C '1 \1\ CoI\'l Fo~::i (ioV\ or :;\,VC(Hn:z ~ 
(lee. V,I r"'Ci\-\Ccc. bc-~('v<"('~I" tL(~. v\CIVe-C ol-\cl older 
+OlHIY1.C\JV\0 veivI Ie ~:5, ~[1\e-:::,e v(-:c,vd(Y~s ,furvv\. C\.. 

1',eAc00( k ~,)Ilo:sc:- \/<:\.{\e,V\ I'S f(:\V\'~\C 'I\i\ :5o/'Vl<::. 

C\.ICC'S n\i\(\ j;j:-OCi.l-J rtA:;(L.'le-t;ke. IV\' o*·~v~.rarcclS 
w hc:'.\'~- lkr,;;.re. Q,C C\ \0-\ o~ i V\{ex C6V\ V\(~.<:: h V\5 
veiv\ \e.\~::;. S5vv\(' fn::J1;\\. ~e (: J \!V\C\y be 

0.. "$",':;0 ci oJ(,(j with. +~e g (,\Cq-}z: IV\' ")/\e -S(~ vel V\ (ets. 

-5: Tkc !C\'C\f:,::,t ~~(\.c~\A.n=. ivt ~h\':; core \y'\ece..., o.qd 

OH,e o~ ~t<=_ /o~\V\~:}E.::5 t) 'I S O~)<';'v\. o..\O'HJ -I-~1~e... 
21,\C\r~eT5 o~, \~"S teV\~)\"k c\-;:> C:'xT(y;,~~·d aJ +~e 
COlE $'-'" ~~\ce. r{- +rc.\,J:s a.. t ,1../0" -to +-k\::.. 0;(\0..\ 

+~\e. p\c\.\<\e. o\~ t\'\/2 core) c\\,\d <::,0:::;'5 c(..(,t-::5 

p\G\V\c..> o\~ +ke. +01.,11\\\(\(;\-\<:,. v"'\v\~~,Js 
" I, 'lor-c.1\ (",,: I,,, <::. -: , -I, 9 o. '.' , ric II, \ 1 \ c: 

h-'t\n\l .. \Lt\ .. ~ V'~I~\\C\~ 

(" \- C\ \ ~·\.tO'5 f­
yV\o-s t- 0 pei\ 

VV551 \X\\ ,. 0\ \\\\-S ~I"('-"- (vrc. (. <::> l;vV\<x~e. < !V\I\\Iv\ 

~'/) <:2 II\IV\), 1\",,·:.:' ~~U,C~V\(:: C\O'5C"S do,,\,lv\. to C{l\ 

~'\.\\\\c·J t-'V\';,~co,Lk \\c\\r\l~ce ~(,c\·vce. ctt()V'l.Cj l'~\C: 
l"ckC:A\ bC\,'5"': C'~ HK core \~\("«" Ql-lC\\+Z 

"Vi)'~:\i':j 'k Le +1\(, I\\II\C:\(\ o..lOllC) \l\~: we,l\.::> 0\2 

\ k,' ~ (' ( ~ I (I ( , (,1,;\ \ ( i C':'I (- C e t' \ \ ::, &\ I) C Ld·, c: J r n, \ 

. \ ,,/d c\, \ .~. ()~ ... (\d \.,\. \ (U ,c, (,) r)c\d Illl'l \e r e!«~\ect r n. \ 

; \ i :.,1, n \ -:, G ~ fX<2I~\,\, \ c (') c\\<:: ~':','( p::r,;,(>"jl v\. H\ <::.. 

V LI (S·~ I (- ::J e <) \' ,\ i c "".J,' (E -::, / ~ I : .. (,·d e , to (;J +~ c. 

( 'Y J 0, ( .::,:: r-C,\ \''j'~ U\) {('7 111\\\ I V\ ::; \. 'ZL' .) A 
ve\ '/ i :,\/\ C. \ ( \ll [ ,; ,', \ (', ll~ 1 c;" ,·tw O\?0\;\ 

r 
(' I 

. r ,'(' ( . b ( LI J \., (, \ i \ (' ..•. ~ G~, (~. I C' Ji ',~" 'PI)C, \1 I( \C\ 

..J 

/' 



v<::: ;V\ \<2 \":'; . 

'" T(""J f71'::Ce. - 5'6'1 ;;"~ ' I O'I± io 5'i?/3 ' 3" ± (3T/3'S) 

,', 

T {,\ ,"S f; c,~ c ~ C\ ::; +~' C Il'\O S~' J, , ::, ~ I', 'L t, e!C\V\C\\ ,h-o.ci-vu-es 

,'\ i /\<:" f,, ·< ' r. ' :'::' d~~(':, b :., \J ~o~~1. 1\\ t~\" L~~ ,~ri~ +~\ ~ -p,'p.ce 

\-:5 tk~ v'IeJw(,\ k I)'~ ~()Ij\ \VVi,,,J; v\ e VCIV' \CJ. ::; cL:: -:::c n bed 
L'\I ,d <- ( "LI \ (~, ' -{i,le ',:: .::' ( L"I,J "~ ' I ( rl~C C:: . TI/IC',:.:::>. ve;l/\lc {-:::,' 

:;·v\ ,f C\ Co ::-..i 

':;I" ( · ~,, J , · C' I ' . I " V "':' ~'("J i-() 1-:;' or; ~~\ C:_ +l,;,J ) c'-.I\d d r \oiAJ 

L-I\ ) 9LI; \ c Ive\\ (,). ,eVl -I1'le '.c-\\I \' "c: e 5 ~ \( -,~. wc:. \-\~d. {~c:. 
1/ 

,j!_' CI I ~r ' I, '::' \U\ I C" "'! ( ' -;c , :bc: d '. \I \cI .~ ( II "::; ~;" ,- +Lr.:. s<>:'<:<Tv,d 

L "(".· \ C F \ ~"""":'" c.: s \ ~;.. ., ,,J '':'':1 V\ -\-0 ~-1 I, H.\ \ I- c\ ? I ",. C ( .: . i(,"\c "Ope-vI 

1-::; '_ rC-:. ::~ '-.LI\- bi ',IV ' I 1/ ! ,), ';IT~' .o:: ~; \led \' i . V~ lAl ;.' 

'! ~ ,(. ~.~ , .IA 
~ "''--~V\..' 

. ...1 I ) ... 

\-~; .J.,\- ; ,, \ ~ \.l ,:,: \,1/\ "-:<5..::',. i- ~\.c /0-',(I\'1:-, j te<:Jl.{rc:s 

T \" cs<::. [.<.IiI[ b«. J,,"::,,_\-, ki(,~.J \~\O I,," .I . 

\:-,C1 .: k, f e. :::.. I \I'. j II \ " \ ,::, , n. \ I /"J-~ (H " ·. {vlc\ ~I/ :. (- f-LI\C 

~,cJ L' ((c ::; \, I i'" " ~-. tOI <? C C 0\1"'- Vv\l.~C k +~\ e ::::"'C-\, \iV\ <::, c~ 
(.\Ir-~ ( , ,:\y dc.Q:::;q ; bc"J . f :-c \c ' 1 '- \ \ , ' co 11,1 I 1\ b e VV\o.J~ ~o 

f'Gviov -:;:, (.1(-··..:. ( I', (' \ I ~ '\'V'\:S ' 

1. ; I (k('\o l\111 1 JII \ C: '''''' \11.:.. 1.;:. ,\k l, t- "I '" \Ieo.chccl" C\IC:: 

1""" "::; '"'\'\.1_ ( -:;"''- d t"o::. r:\J \",:l\>I. -It' 1 I~\ <0 1'-'.' P; C7.c",", .:<'T/7C;J 

.-. t·., rre I",' r ,' ):(> 1,1,(:' c'')(II I)(: '= " cJ 0 ~ hCl.,r II' k ~ Yl.'Gq--tc- VC \'t/ \C 

CII'I~\cl l liL.o.:, J~'-_;C\- ;\) ~I'(, I ' \ ;~ .:z h.,, '1 CD,C: ' TJ I CC~ ;(T/;':?l2 ) 

\-cc;lIc,l:::- cI. I '"-;-;-- {o +~\~, (,'(1" \ Vi(\I'\(' ().r\ l l~ co"c:-. Th, .~: 

\~'::(\.·\oJ, \ e \0' '5mv~eLvl l (J- c\.;\Jercd-cd 6;' )IJL.<V\cje, 

.c : : . :.<,( h; ll~ \~:,c,J~{( c :::- . l:t:-; w;d+l.\ rC\\I (JC:'-:; Vci--' +-0 

::;. GIl ly 0 II.::. ~l\wl 7~w .t 2'_ VCI I,\\"J- P ,:5 ~kc\t- .Jc~'5cr: b ~ J I v \ 

, /::; ~~ , core:: ( I ~C C .2T!:2i3' Li)w~s ,,10\ (',J k/o.r5'=--r 

Ve ,V\, 1"11\\ ~o I%~ /l\1'IA, 8r ·c:, I-' '\' ,-eVlcL'I IC\ ClJ 15''' f-p t-Ll (' 
" 

C\ Kl c..\ i) L;1 1 <:. :)\~ 1 ' ~\I ' s cc'-e p,'ec c, 0- 1,\ : t\..'\,e-V\ v",er' ll-\~ 

to .J..(O" 1-0 ·:;CI" '\-0 l-\'I'" 0 1;_"-( \ 1"( ,,1.11..:: I V \, Co 1- '" Ij , ~-' GC: 

.7', /:"7 [. i 5 ')1' .:",,\ (.A\ ":' '' 'j -! lie o~' ',~:,; l el lcl~1 VV'1i-~\ 

' \ \ L \ ~ \/(A.Cj -.,{TV( ~"IJ'F.:.,- ("' C ('e a,\ 'lcJ -\-L\'~c< , -1\1),13 veil, 

CO[ I!'l:\-l ::': \1 \(\",,1; lV ";' (,,< \VI'\' \' \ " 'liIlO I' U. lt f C ' (' (l-\(' ~'::; ,~\ 



prc: l \', \I~ ~ (-; ) I v\J 1/<::1)1 ~')k\ \ \ I 10 cc-Ji ;./" \ ::\ l\/\C'G( V\ h::; 
.)~ Ct' v\" ~\k2.\e C',I" +wo We(:::> ~I,y.)J '(v\C/OI-

i,,! ;i(:f ')( "")"~()<'l',c\l(::<:!! LLlIlL jle <\"~(J"Y" f(AC\,L2:' 
fleck W ::. Ij ~")+ d e-c,;c f ; iH::.r:.\ 'A \~ d \ VI d ,:::~q-; p rl' <lV\# :S" 

~~'( ,llle. ,j1 /'l:~ C6re F;('ce).T(,,:., ,', He' VIAj 

d,::o,rv;)'I:::; (;::; ?,'.'v'3E:'.C ~ll"'\\) th<:" '\\\k~ ZlAC\rtz 

Vc"llllci, 11'le \iI"S '\,; .J, \'\A,e cc:\\+cc a\-'- 0. cli:=,c-

\ 
'\ / (, r 'A '\'~).' (,' - .~ '... ",' j \ I "" " ... ,..'" .c; <, Ir,-2· rO,I'" I'"';:'('J/'r\v\~ ',I.\-)\)\C'."VV\c\l e 1 vCIN\ '-,'--', .... ~ __ 

(,\ ,d 3 S ,'.' ,II +~;ck. ll\ c \"" H S';cl~~ ,~,q' tllCs 

J\-:x \',::; \\0\ (,v~~c\l d~~iv\('J, ?: '0-'.~.~~:'J'-~~-

Tt,.- l.k;:( ,·I;\/c to(I\\ \~ v,'sible:::. beCc\l\":S~ +~\<::. 

VV\O\IJ~\!\:5 L\r<::'~ J1CeJv\ JI-Ac," tD ckl,o,\ \c:. (.'\;\d po ~);:;( b\c: 
,) .. c~;y\o\;~z.,:, ll'\c l\!\\G{;C)\ \'\.<:\5 ?L'l,nr!Z a,v\d 

'Pn,:l/l\,\~ie C:) \~\\\'l!\cjil"e V\C\.\\MJe{ lPO\~\O'V\~S; 
~\"(: Vl"') OC.L(P;C0d\c!\\;J:C'5~ F)r~\·Ql.\ w;.t-k 

~l"\l)\\e.d\·(>\\ crY":'~G\\;5 prOkl\~Lv\~\ :'V\{O, HK :::;pC\.C~. 
(I I", ('ryd",t; OiiC C011tcAV\\\V\o.,f<2d' lv\tk dnU\V\\ 
j'-\ Ilk \ v'h ;c: \' \'.\0J~<2 :~(JC'I \~ i tj; (,' .~ \0 V\. cJ( ).:~; cc,( \ t .~) 

II C ~,(\ VL"j QC:d',\'.: diJI/\~\y o~0 C0V\.\e(' of 

t~,c tl,.\(\\+ 2: Ve,; V\ d.~ ~5<:,\; be.d c\.t- -\-k~ be.s:~ i\l\, ,,\\'V\C:; • 

Tl\:=:r<:: I'S 1,% d<2~;l!\C:d G-\\\()r~\"I:z:e.d lil-1C\'S,\V\:J 

['Y"c~c \ v :5<c.<::c)ll:c. 'k b(~ dIe) h+ly J'l\or-(~ G\btAv\dcq,J 
/VI tl\C' c~re('\. 0\= ·Hi<::. VL\(j' -\~\e Vl.'] ;h:;,.::,l~ 

\ ~/. 
In<::(\::; (AI <:: :.; .:;;~ P'i \1'\ D,! 1;;;2 \".\ 'IV\. 

AI N"",v<?/\' "OV'I'V\'\C~\\'V\~ vei,tle ~s o..\~ pce-.seN\.~ <A~ 

-IJ c +'''T o-y" +11\'5 CO\C:'-; 'c('~ (0\. C01'\~;V\L"C\,L'C"·vt ~n)jl..\ 
1-\,(: ,JTI.~t; corc.? F'iecc:.). O+/'\e.'I VI("CI.\ ve.rhcnl 
i (,. L' \' \ ',' nJ,\\ ,~:" 1110'; \'\ \ c ,~-:;::; :), i erIC: 50\/\ ~ ; V\ tl'1I'::5 ,:<')t;c 

lj\,,'C:C w!,\'d, We,re: l\ot- Co-V(~3(:;Ic::.L.~ClL-\:5 \\1\ +~\c::. 
F'C (':'v, cu ',~, ~.(:, \ e PI <-' <-,:' ':;, 

5-: ll\C': ~~,~,-L\\ ,', ,J,,·:.:;cnL),:J i\I)' -c: ~,( rOI<:' F'\ c::,C'\..q 

c::.\(te\'(\'~ \\\\'0 t\\\:::: piece. Tf:s 
~\:,-; ""J 1_,/ {.J.. \/Cl'l\(J(T k\/(I,,((:'cn.i,':!"("'d ~oc,L,(rc 
( J,,-< r; b<C' 1.1 I leI( ~) c\ \ \cl ,:'>_;~;C\ \ ~I"\ II Y 0 61 \'1'erC\.~ed. 



~.(~ -0 

~OtJ;'1 S! -rY!I/(Y1 /n,J(\O\c~ 0'\\) ~::rJ\'l::;>'T()Y\ )\:~;.)j\:, -'r::"'()" Ii:;", 
1/ ( , / 

(JVl'I) /1\-\\",,':;'1,) ~-f·I;.)-:::>nl:::\ i" II 'r::-~: ")(,H ""'1 \/), t\zz Y1j 

( " Q+ ,+::;\'11)::-',1\0 :'0/\\,71\ ::;:·1:')1~0'1.\\\',\'<l\ F"I\) )'th"')~ c)'\+ ::j\l:"' 

(c:;:-;:r"w'1-;) -1 :'OJ \~;).Yd'W:" iI, c:) jOYd(p°\-\j':;>1-\- \'~l '>i~OJ (i~C'J"'1 \ \7 

)I,c~,.sv\'~-rv,,1 )9 pdf'c\\)Ql\\,I~ '1-;)0.) f';:~.j·uT\' ,!\\,)u...\-,;)r"))A\ 

jo $>p·\YlI.P -]-0 d~L~'O~\')ddd\::> '2\1\\ ,·::;\Y,5:0\A( '0 \Il0 'S:'';:');~'i 
-.;Y'vLo;L: ;;:'lj\~ 1f'D>l10>M.s~ >pOJ ~1-t \1-;)1101 '\~V\\())c)l\'::>"'\:>Qj 

r)~':.\)d.JJV\~ dil' °7' ClYl() C-\ d'1I.0Z ~1-\ \0 . .1':")\0) \Z>~t\)GI\ l 

(-d\1..Q:« ~.JY1i"'O'j "Ab\I1i.)(-1,:::" -;;'\1+ ]0 '~\)\CJ~ 1.>(IJI'l ;;'Ll~ ,'.' '\')[1 

:;:;!-,~/J_>? ;:;'-::'~,\(J 'l::)~V \\1 " h'lc\ .::>'1+ i L' ;',)I)'I\-CJ,\ ~'l+ ')is[,I) 

'~J\J\ 'O.1'oc}dd \~ JI;)/}:xk )) i \ S'C:>}\ 1 b-: G, li\ 6>VI+ j 0 .C);>\\C'.;,.s",) Jd 
r r 

~1+ P',)\:) >r:-' OJ .b",'J'\\\::))lllC'. '\\\ 11,),\;,'1" ',\1 }~'1\r.:-\\ ,:.1 

~\1-o7 c;, '1l '~J ,;u &\1-1 jc ,), \ .:JjJ \'" \' D ))\ OJ c:s.,~ '::"1 ,,() i~ -+ >:) 

:;-:'':;';:),ld ::u':;;..) d11+ ~.C:;::)\:'I) ::::\Y::> c-~~"'/\ j' :-~tOI 'It,IA', ,,,\.'1/\\ 

(-=i:// 1;:;1) h1-=>:o? ;\\'\\\V'\\)I(lc\\A -:)\1~.< ;)IY11~'OJ.\ \- +(Nl~ \\\ 

~:;:',::J~)IJ -"'.JC).)'\'\'I \ \L) -3':' ,:)\;f""" (. )V'~ ,,' :-:~ I ~ ,;,,~.d ~. "'IL 

(2.:1I"'/U-) ,J. " L , ,c: J /\-' .. Qt' -+ I P;'" 

• ....:) ') nJ 1r:V: ;) \ ':::' ,) I'I t- i? 
trv'.\;;>9 -1 I, jo ~.s:.\'i'o,,)2>a! \1\\'U1 \'c;u:::'\) 0t 

., )Il~ti:) 

--11\ ) 1\ \ ,'f ~.\ 

~"~1tO .;'.)~I ('.)l -;:)1 {]f),)IJ '.l\lr ]0 (1" 'I'h l \,,-,\)! 

bV1 Itt Y1-::> c;: s..o J::> ""11 '-t I Yl ':",\ jj ) r Vi ,; \ t" .. ' ,:j "PI ')PI 

~"~"i',"j 'flo,!,',', 1,/ 'I " ),,,, " 'I '1 '''j'' 
-1 V,Yl r) -;\1 'I i IJf' \'\ tiN, (»1 ',0) -=",\\' --:-, .0-·".)~J,1'::::: 

c) \'1.L . \ ,c:.) ~'\\\I 1\\ ()I 'I) (;) 'y \ I,:,\, II 
j c ~'l " ! -.J ) s.".' \.:;"-" /. f." \ 1'1 r);:') \11',' \)\' 

, I 
) \!j r 9 \1.'~. /1 

\') :,)..\';,)/\-,,')) .~, J ", I '-I I ,; Ij ,)'1.\\ .. \ \' ::>:c>'Oj -'\-1(~ 

lr:>;1 Jtv! • -:) J c; ) ~ '1 t ~O;:) \1\ \')) J ) \::'~xx:> C.'\~lt 01 Q 0 f-r 

~ i f,\;\-gj-t -;::-, '?'(~'\'l(Y) ~'}y\r:)(JJj-o CV\-oyo \"';~'~'\OJC\ 
S,l ,-;:,~~)J ,))(0) ~1t -Jo \,\10\+0(1 .... 11- jQ l.J~Jd 'L 

'Vjibv(9 ) '<;:'t ~ bHOI'01Wc»dJd 'JJ'\) ;;.bY1A 

\ \ ))'I-V\ <;:- '\,0)-';;1\,'\ ~ v~\ :';> f\'O'Z ~ \A bOJ;:;;>j ;{) \~.(l~ \.\ ~ .'_\ 

7.+\~')'1b '~JOJd~i J 0 ;)'v\'O)cl \'0 !X'YJ d'1+ pI- ,,0£ 

;(r;:,p71'VI,1XQJdd'Yl.\,:, b1'1,1f'11'dJ+ >i :::>,\"'1\' ~'\>\\1;j I ::'-'I\'\t::>'oJj 

?~:< ! j \?y.;> h\\M ')0 S:, \ c').\ )1_f"Oo~~ l ;:":'?l L\'lll 0/ ;)\'jL . ') 

u Jo Q -d ('tJ Gl'Ao"l#rJ 
-8 ~ 

-~) . ) ,~, \ ,..-.\ VI t 1([c.' -\ . 



+~'" ~<.'?\CL:;p::>-\-:::::;. :'::,)i"e O~ t~e~e ~l""ve C(c::""'" \o/\O'\-~:('\'::5 
"j~ clf\\orl~c (:;). TI\C I'\\""'~\IX \'\-"\$ bec';\ 0\,(fereJ -t-o 
~t\lor;ic (;) c'.",J ';(')\\.<2 ~i);d(,~(..:' (c-) 01";:) !·(C\-:c:. C\ 

\ \0 'JJ; .J\ ' ~\f ( C VI. 1, c! c1 1 e::c:>v\ , i \ \o+C (<:,,:>(j cYf ""nC C\ VI Ce' . .1 v\ tlrt e. 

\1 (-C\'-:c:,<;.:\y <.Alk'(c,J roc,k J +ke ~j\-Cl\\I'\ 6o-l-\v\dC\lie~ GU~' 

~.c-'V\,y(".\o 1./ obl,t<::'.,C',(\. uvdy /(.\c\\+::::- c\V\cJ eq)l'dot~ 

~\\e l'<2CO:Y'::Z::(\UC, 1~e"5~ G\\~·O<:.> cH-e y~llotv;'5('\ or-

1\ i, \I~ \ -J~. -T1,,<:':(' c ,j\"~ C\ 1's \'oJ s '" \ 0\-\ j -d'\ 'C 11\ C\\j \ 01 'S CJ~ 
~~\<'-' 'fller-';' 1o,:J;,\(~ <.A\(H\<j' +~.e bro~c:,V\ SI),rCAC~ 

(be~~~V\ gr!s'e C\V1.d /-(T/AIB) GIJI"e..,c-:.. -\~\e "~V\S!I( 
'~p <J"i Ie ;(0'1 \ <=.. ~.::; '''''TO s<:d) +~\ t:. cC('5to. (.':5 C'f)f' eG\r- +0 
be (\ ,'i II; +c. (\.1\ +~\'{J -Y::;l b 1,," C\.d cd C\ rio... Ivfe{1 f\ t' ~e C\V\.d 

\' I ~ ) 

? [.1 ,;\C + L.. II" . ~.c'A \. t,,' Il\c~ ro ,_k 00 cd '~r ; V\~ +\\ <.:; x()~\ <2 

10:::. \\'Ole ,~\~cv,'l (\;k.-= +I/\e c~lnl~~"'.: w;-f.L,'\ +I'le ZOVIC) 

\-\"o.v' \,l,c OW:T(\\\ ,o<J:: ,:;j{vI"\'\ov\ of d'\e c,;,,~i\e col-e::. 

·:;:)V\~'·L).\;,/,."., ve;V\\et::.:.; G'I(C' +l\<::.. V\<:.:x+ mo'=+ W\',VV\;\,,\C'./V\,-t-

~CC:cJl)("" at +-k-.::: ,"I-e:: r;""cc. -\~e's(''' vei~k ~-::5 c;,lo-"\j 

\'f1~\'\ \.-1/'<2 oi'~,'2.(' 11'1;V\<2..cc,,\i zed h-Clck.rcc w;·l-!" HK.' 
cxc"'":pho-v\ o~ +-~\~ V\ ("CA\, ve-l-h'cc~\ hC),i\l~ ~e E~\C\\+-2:' Pd led 
C;\'O,c~'L\r<::~;) (\,C~ (.\\~ ?\<C'':;~'\I\.\- '\\1\ ttl;':; co,e f~ec~J Cl\l\d 
(\cC CAl \ d;::;flAp\{~,(j by +-k~ "-s'pO\l\jY" tn.\ck~·e 2::cJv1.e. 

T~\e~( O<.C.:lAnCIVC. ~~ (1/\I,\c!'\ -\-I'\e :jC\\'/\~ (.15" ~lreo.dy 

J1VEW\ CAV\d V\.('.) \~\d'~e.-\ desC\\yhm'1S W; 1\ be 5~VP.fl\ I/\e,,<::,. 

"(~c:!C V\,C v"\Ol<J -tv.JO r\C:-cev ;,,\s{-cC\d of' o He.. n~ i-he co,,,,­

:-,;-p\;t- cJoIKj vi \'1,',.'.\ w/\-h'cC\\ 'h-o,C~\"\I'<:'. The:: Ve;\.-((eh 

c\\.\d h(1o,C+')f<2:::';' 'IV\. +hese f'l~ce0 ,-},,'<'2, CAS t~(JS~ 

?( '.'V I 0l--\0(/ de S'c,; b""d, Tl,ece <.-\,<" 0<. t~vv' +k;V\.j-S +hc"t, 
01-,::" J;fC"r(,M -\ IV\ -\-{.\;:s cor"" ?;~cc;> +kC\V1 iv\ H,e qXe'\Il'OIAC 

C,-(I("'::';, ~JVJC\I,J~ *k<::.:. top oY +(\e COIC ~i~'cc:: (;.~, iVI 

,Pfo'\'\'YV\I+i to +(.\e "slX)vt~V I( t-\nc~(A\<:;) there. (.\\~' 
bi:J~cl/',<:,~:'1 o~ i\\\\ky-w~\l\-C -1-0 'ho.v\:sl~.\ce-v\..\ ZW;\,t-'::. 

+~\C\+- 01(" 00';::< CI(t i'Vl G\ ~cw if(uc<?$ by +1i\.e yjt~V1Je" 
'{Y\;I.\cn·,k;z:c(~ (91-\C\\\·'::) h-o..c~V(<:,,:::.:. :5'01,\'\e. o~ 1-/1\>2. 'blofc.k<E'~" 

- '1-



., ; 

I, 
, . , , 

' 1' 

ii ' 

-/0-

O- i~ fk'o.l {o h <'Ave ~)i\Q 0, }'1;\0,,,,,- '5+FA;Sk~ ed'Jc:. :s 0\ qr~ 

sklA'\l\ j OlA1- o,\I\ c) SLA\\ol/lv,de.dby G\\~,e.d rock ~v3,5e.~"vtj 
t l \0. t\ tV ? ':, c C\ ,c:o' 0, "5 /V\ar 6 e re I 1-\ VI C\ VI \-3 0 ~ 0 I d e-r' ) l C\ \5 e.\ 

? wG\,+,Z:: t~ \\ ~cl :5~, i v\'Je{3" +0o-\- 1'\C\ve be~N\ brok<2.N\ Oipo.\\­
'J.VlC:)F\ '~; GI \~1 ( ("'sorbed, by C(rl'1-h'VlLAed o.l~01o.tio'V\ 

~roct.::' s-:::-e -::,' . (I VI 0 +-\1 ex I;JO ,d :s- ) CI r-~ l-heS<2 I; I<e. 
+~e IV1 0'Sc\ \ 'C - II \ ::::~, fc\t\en\ o.r: rOGk c ("vl \ll ks G\\I{<:t fLAc\r~'~ / . 

ep;J ok C\\ec~ :) S'~ eN\; VI -\-he ""S'PO'V.\Sy" \='rc\c.. ~tA.\~ ZOk\c:. , 

CII·\.d +h6\+ [..'touJ ,:>\'\-s \- O\'S re-)VI V\G\(..'\\- s ~,Oi'\I\ -so-tHe. ("'GlI\Ie(' 

7 ,"f1'le. ':) 1~\e O +('\~\" t~<:\.+v"e. " ;'5 C\\I\ o. \~(:'c;, o ~~ s:~x+r~YlAely , 
fi'l\ <:: 5 \'Q ~I'\c J ('5 ; 1+ S'IL;:C.) r,d {'e rcd .oc;-k (:) ClO;5'S c-0l by __ 
"'\ eobvveb - I;ke ne.+t-VOl"k 9~ tDIA,Y\I\o,,\iV\C:"_ ,o.v,d JOV\II1-IOJV\e./ . 
y!\nr'-\-z VCI'VI[e.-ts. I~\\~ irIeJlA l«\ s0a.\,e ~)+<AV\J~ O'VI.t-

6 11.&.'1'\ VVh0('\ HIe. corCO', 1::5 dr-y T+o,ppeo. rs <A'S CA do.l~ke.f' 

G::O \Cl r C' c\ sLC\(pe . /Jlrlde.<+6e I"" ;cros core, exfrew.e-Iy ~ V\~ 
cY-Cli Vle J, ye\ \C'IJ.)l~L - ~rcC)(~ "<;,hlD..-;-\-;z;ed" ,oc..k (7) . i::.;, 

'5 1}.ITot..\V\c\C"d by ol"d ICipld Ii _<jro,des ;V1.tn ~c o..t,kn::d, 
J '7 w 0. c. kc::.. '1 ~ \l '3 1'\r~G\ ~~ I G\ \ ,(,<ICy b e +k e [OI'\-l ~\ C\ "d'· ,cf 
f.e~e-r eN\ ~'i ('J. \. ~y :5~Te :5:5crJ \0 c. \<. ,~\.-. C\. t ~\J C\ S ~ )-\ C\. eked C\ V\ d 
o l\<2xe,c) by hyd l' o{ keA"\"o. \ t-lv.;d c C'\V\.d. the~\. {:;:'Ct c..h~lc:d 

eJ..'jo'\'V\ ,v',1J" ~\ \\' \C1Jl0'Vl 'o~ +~\e ~ Qv.rv\'\C\ \\' \lI0., ve', k\ lehs. 



1 

3 

5 

, 
./ 

\ 

'> AV\'\oV\C( +OtAIV\\C\\\\A<2-

v~; V\ \ eo\-s 



I 
I 
I 
I 

: : 



' .. - ;-

I 
! 
I 
i 

I 
I . 
I . 

I 



(3EYSEF~S GEOTHEF\MAL COMPANY 
MISC. WELLS 

~:;AMPLE DEPTH PEF\M 
NUMBER FEET MAXIMUM 
----_ .... __ .... - 0' _ .... _ .. oo .......... __ oo _ .. _ --_._---_. 

1 BARROi.:S 2 3'1'/11 0.b4 
@ BARRo\"rS 2 4T/B 0.30 
3 CA-9S8-31\ lCT/B 0.44 
4 C1\-958-3A 213T /B 0.18 
"'" ~, C1\-958':"'3A S1\T 0.12 
6 C1\-958-6 O. ~j6 
7 CA-1862-4 1ET/ll 3.3 
8 CA-1862-4 1CT/B 0.30 
9 C1\-1862-17 FT/E 0.30 

* 10 CA-1862-17G 0.12 
:1.1 MLM-3 lCT/B <0.01 
:1.2 MLH-3 31\ <0.0:1. 
13 MLM-3 6B <0.01 
14 MLM-3 81\T 6.9 

* INDICATES PLUG PERMEABILITY 

CORE LABORP""ORIES, INC, 
Pet r 0 { e 11 III Res e r r Engineering F'AGE 1 

DALLAS, Ti!:XAS 

DATE 3-26-86 FILE NO. 32020-15092 
FORMATION API WELL NO.: 
DRLG. FLUID: LABORATORY MIDLAND, TEXAS 
LOCATION 

FULL DIAMETER ANAl.YSIS - SUMMATION OF FLUIDS 

PEF~M F'EF,M FLD 01 L% WTF,% GF,AIN 
90 DEG VEFnICAL POR POR POR DEN M 
-----_._- _._._._-_._- -_.-._.-

<0.01 11. 3.0 0.0 8. ~~ 2.68 
0.2b 0.70 4.7 0.0 8.3 2.71 
0.39 <0.01 :I. • ~~ 0.0 22.2 2.72 
0.13 O. :1.1 1.3 0.0 22.2 2.72 
0.07 O. ~38 O. ~:.i 0.0 50.0 2.70 
0.39 1. b :1.. 9 0.0 62.5 2.71 
0.B5 VF 1.9 0.0 46.0 2.76 VERTICALLY FRACTURED 
0.25 0.35 1.9 0.0 43.5 2.76 
0.21 0.41 :1.. 2 0.0 40.0 2.67 

0.0:1. 1.6 0.0 75.0 2.66 
<o.o:!. <0.01 ") '") 

,.:.. . ..:.. 0.0 87.5 2.72 
<0.01 <0.01 :1..7 0.0 33.3 2.69 
<0.01 0.06 2.8 0.0 :1.4.6 2.69 
0.22 2.3 9.4 o.() 14.9 2.78 

Thc$C "n"lv~r~. opmion~ or inlrrprclalions 3re ha~cd on oh~ervalions 3nd 11l31CrL,ls supplied by the ellen' to whom, and for who~ exclusive and confidenliaillse, thl~ report Is made. The il1lerp"laliP"< "I opllli"n, 
txpre~! 're~tlll thr ht~1 jlltlKl1Ie"t of Core l.l'horRtorirs, Inc, (nil errors nnd omlllloni excepted Core labor.torlel, Inc, and III officers RIHI tl11rl<,yus, amlille no r~~ronslhllity Jlld I1Ink 'alll",I\' '" 

tcptrlrl .. .. . "lIl!. a~ 10 the prouucllvlty, IHoper operation!, or profltabltness or any oil, ill or other miner •• ..-ell or und In connection with which luch report II meli or relied upnn, 



13EYSEF~S GEOTHERMAL COMPANY 
MISC. WELLS 

BAMPLE 
NUMBER 

DEPTH 
FEET 

* 

1 BARROHS 2 3T /B 

2 BARROWS 2 4T/ B 
3 CA-958-3A lCT/B 
4 CA-958-3A 2BT/B 
5 CA-958-3A 5AT 
6 CA-958-6 
7 CA-1862-41BT/B 
8 CA-1862-4 1 CT /B 
9 CA-1862-17 FT/B 

10 GA-18 6~-1ZG 
11 MLM-3 lCT/B 
12 MLM-3 3A 
13 MLM-j 6B 
14 MLM-3 8AT 

,~F' 
PERM 
MAXIMUM 

0.64 
0.30 
0.44 
0.18 
0.12 
0.56 
3.3 
0.30 
0.30 
0.12 

<0.01 
<0.01 
<0.01 

6.9 

* INDICATES PLUG PERMEABILITY 

CORE LABORATORIES, INC. 
Petroleum Reservoir Ellgineer.ing 

DALLAS, TEXAS 

DATE 3-26-86 
FORMATION 
fJRLG. FLUID: 
LOCATION 

FULL DIAMETER ANALYSIS 

F'EF~M 

90 [lEG 

<0.01 
0.26 
0.39 
0.13 
0.07 
0.39 
0.85 
0.25 
0.21 

<0.01 
<0.01 
<0.01 

0.22 

PERM 
VERTICAl. 

11. 
0.70 

<0.01 
0.11 
0.38 
1.6 

VF 
0.35 
0.41 
0.01. 

<0.01 
<0.01 

0.06 
2.3 

'fl? 
HE 
POR 

3.0 
c: c: 
J.J 

1.4 
1.4 
0.9 
2.6 
2.1 
2.4 
1.7 
1.8 
,.., C' 
.:.. • .,J 

2.7 
3.5 
9.5 - -

01 L% WTF~% 

POR POR 

0.0 91.7 
0.0 85.7 
0.0 90.0 
0.0 90.0 
0.0 57.1 
0.0 72.7 
0.0 92.5 
0.0 79.3 
0.0 85.7 
0.0 66.3 
0.0 88.9 
0.0 60.0 
0.0 80.4 
0.0 97.9 

I, i'/ 3 a.. . 1.r ' ~ ( '-, J 

J
d ' f'I" C) 

I I r;} 1..[/. 0 ' 

F'AGE 1 

FILE NO. 32020-15092 
AF'1 W[LL. NCJ.: 
LABORATORY MIDLAN[I, TEXAS 

GRAIN 
[lEN M 

2.68 
2.74 
2.72 
2.72 
2.71 
2.73 
2.77 VERTICALLY FRACTURED 
2.77 
2.68 
2.66 
2.72 
2.72 
2.71 
2.79 

rh('~ Jnalys('~. OplnH):1S or inlC'TprCI:tlluns :ue ba~('J on ohscfVa tlon~ :\I\d 11l;\lcrbls supplied by the cllenllo whom, and fo r whos< exclusive and \,:()nfidcr.ti.lI lise, thl~ report I~ ma~l(" . i ~H' Hllr·:~' fl · l.I : I"I " PI '.1 r !!~IIlII\ 
nprnsed represent the "est judgme,l\ or Core uboratories, Inc . (_II errors Jnd omission. excepted)i but Core Laboratories, Inc. and It I orr,ce/l and crnrI0 )' cc\ , 's'"me no re'p0nllCilll) .I:,d 11I.l\ ~ 1:" ,""Jlllr.I\ '" 

- --•. • . - .-.~ ••• ~ .. ...c:.' . ~---'--'-'--~.:....:.:...-r-----.:...--~~--=---.:-.:------_______ _ 



GEYSERS GEOTHERHAL COMPANY 
3\26\86 
32020'15092 

SAMPLE .... ELL 
NUMBER NAME & NUMBER 

PORE VOLUME 
BY SUMMNATION 

OF FLUIDS 
(cc) 

PORE VOLUME .... ATER 
BY HELIUM LOSS 

INJECTION 
(cc) (gm) 

INJECTED GRAIN DENSI TV GRAIN DENSITY OULK nULK VOLUME BULK VOLUME 
SA TURAT I ON BY SUMMNATION BY HELIUM DENS I TY BY CALI PER BY ARCHIMEDES 

OF FLUIDS INJECTION 
(gm) (gm/ce) (gm/ec) (gm/ec) (ee) (cc) 

................................................................ . ..................... .. ..... . ........... . ... .. ... . ........ .. ...... . . . . . .. . . ... .. . . _- . - .. ... . . .. ................. . . . ...... 

I Borrows 3T/B 12.00 12.00 1.00 11.00 2.68 2.65 2.63 402 . 774 398.00 
2 Bllrrow~ I, TIB 2f, .00 28.00 7..00 27. . 00 2.71 2.72 2 .63 )09.7)5 ~07. 00 
3 CA·958·3A lCT/B 9.00 10.00 2.00 7.00 2.72 2.70 2.70 719.630 714.00 
4 CA·958·3A 2BT/B 9.00 10.00 2.00 7.00 2.72 2.71 2. 70 716 . 518 713.00 
5 CA·958·3A SAT 4.00 7. 00 2.00 2.00 2. 70 2.70 2.69 763.022 759.00 
6 CA·958·6 8.00 11.00 5.00 3 . 00 2. 71 2.73 2.68 417.485 416.00 
7 CA·1862·4 lBT/B 37.00 40.00 17.00 20.00 2.76 2.77 2.73 1937 . 778 1936.00 
S CA·1S62·4 lCT/B 23.00 29 . 00 10 .00 13.00 2.76 2.76 2.72 1212.095 1207 . 00 
9 CA·1862·17 H/B 5.00 7.00 2. 00 3.00 2.67 2.68 2.65 410.00 

10 CA' 1862· 1 7G 8.00 9.05 4.00 4.00 2.66 2.66 2.63 503.00 
11 MLM·3 l CT/B B.OO 9.00 7.00 1.00 2.72 2.70 2.6il 365 . 019 363.00 
12 MLM·3 3A 15.00 25.00 5.00 10.00 2.69 2.70 2.65 910 . 715 904.00 
13 MLH·3 6B 41.00 51.00 6.00 35.00 2.69 2.71 2.64 1451.641 1452 .00 
14 HLH·3 SAT. 47.00 48.00 7.00 40.00 2.78 2.76 2.61 505 . 180 500.00 

j,t.., 7 ....-"tt -;4 

\ 
v 



GEYSEr,S GEOTHERMAL COMPANY 
MISC. WELLS 

~.:> 

HAMPLE DEPTH PERM 
NUMBER FEET MAXIMUM 
------ ----_ ... _------ ---------

1 BARROWS 2 3T/B 0.64 
2 BARROWS 2 4T/B 0.30 
3 CA-958-3A lCT/B 0.44 
4 CA-958-3A 2BT/B 0.18 
5 CA-958-3A SAT 0.12 
6 CA-958-6 0.56 
7 CA-18 62-4. lBT /B 3.3 
8 CA-1862-4 lCT/B 0.30 
9 CA-1862-17 FT/B 0.30 

* 10 GA-186~-17.r;; 0.12 
11 MLM-3 lCT/B <0.01 
12 MLM-3 3A <0.01 
13 MLM-j 6B <0.01 
14 MLM-3 BAT 6.9 

* INDICATES PLUG PERMEABILITY 

CORE LABORA1uRIES, INC. 
Petroleum Reservoir Engineer.ing PAGE 1 

DAL.L.AS, TEXAS 

DATE 3-26-86 FILE NO. 32020-15092 
FORMATION AF' I WELL. NCJ.: 
[lRLG. FLUID: LABORATORY MIDLAND, TEXAS 
LOCATION 

FULL DIAMETER ANALYSIS 

P' 
PEF,M F'ERM HE 01 L% WTr,% GRAIN 
90 [lEG VERTICAl. POR POR F'OR [lEN M 
-------- _._------ -----

<0.01 11 • 3.0 0.0 91.7 2.68 
0.26 0.70 c- c-

-.l.-.l 0.0 85.7 2.74 
0.39 <0.01 1.4 0.0 90.0 2.72 
0.13 0.11 1.4 0.0 90.0 2.72 
0.07 0.38 0.9 0.0 57.1 2.71 
0.39 1.6 2.6 0.0 72.7 2.73 
0.85 VF 2.1 0.0 92.5 2.77 VERTICALLY FRACTURED 
0.25 0.35 2.4 0.0 79.3 2.77 
0.21 0.41 1.7 0.0 85.7 2.68 

0.0l. 1.8 0.0 66.3 2.66 
<0.01 <0.01 'i c-

.:- • ...J 0.0 88.9 2.72 
<0.01 <0.01 2.7 0.0 60.0 2.72 
<0.01 0.06 3.5 0.0 80.4 2.71 

0.22 2.3 9.5 0.0 97.9 2.79 ----
J C~i · ·) 

c;' , ( .J a. "'4 J ( 

c '-) J <"!J ,'( 0 1. 
I I (.I . 

fhes.c JnalysC':i, oplnitl:lS or interrrcl ::Hluns 3rc bascd on observations and 1ll3tcri.1.ls supplied by the client to whom, and for whos.r exclusive Jnd ~(ln(jdC'nti:d lise, thl\ report I~ maut' . r he.' t lllt:;PII' I.l thllh pr ~)rlfl]!\n) 
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GEYSERS GEOTHERMAL COMPANY 
3\26\86 

32020'15092 

SAMPLE \loLL 
NUMBER NAME & NUMBER 

PORE VOLUME 
BY SUMMNATION 

OF FLUIDS 
(ee) 

PORE VOLUME \lA TER 
BY HELIUM LOSS 
INJECTION 

(ee) (gm) 

INJECTED GRAIN DENSI TY GRAIN DENSI TY nUL K llULK VOLUME IlULK VOLUME 
SA TURAT ION BY SUMMNATION BY HELIUM DENSITY BY CALI PER BY ARCHIMEDES 

OF flUIDS INJECTION 
(grn) (grn/ee) (gm/ee) (grn/ee) (ee) (ee) 

............. . .................. . . . ............... . ........................ . . . ............. ... ....... . ....... .. ... ... .. .. .. .. .... . .. . .... - .. ... .. . . ....... . - . . .... ...... .. .. .. ... ... . . . ..... ... . . .. .... 

Borrows 3T/B 12.00 12.00 1.00 11.00 2.68 2.65 2.63 402 . 774 398.00 2 Borrows H/B 2',.00 211.00 7..00 27. . 00 2.71 2. 72 2.63 509 .. ?~S ~Ol. 00 3 CA·9511·3A lCT/B 9.00 10.00 2.00 7.00 2.72 2.70 2.70 719 . 630 714.00 4 CA·9S8·3A 2BT/B 9 . 00 10.00 2.00 7.00 2. 72 2. 71 2. 70 716 . 518 713.00 S CA·9S8 · 3A SAT 4.00 7.00 2.00 2.00 2 . 70 2.70 2.69 763 .022 759.00 6 CA·958·6 8.00 11.00 5.00 3.00 2. 71 2.73 2 .68 417.485 416.00 7 CA' 1862·4 lBT /B 37.00 40.00 17.00 20.00 2. 76 2. 77 2. 73 1937.778 1936.00 8 CA·1862·4 lCT/B 23.00 29 . 00 10.00 13.00 2.76 2.76 2.72 1212 .119S 1207.00 9 CA·1862· 17FT /B 5. 00 7.00 2. 00 3.00 2.67 2.68 2.65 410.00 10 CA' 1862· 1 7G 8.00 9.05 4.00 4.00 2.66 2. 66 2.63 503.00 11 HLH·3 lCT/B 8.00 9 .00 7. 00 1.00 2.72 2.70 2. 6lJ 365.819 363.00 12 HLH·3 3A 15.00 25.00 5.00 10.00 2.69 2. 70 2.65 910.715 904 . 00 13 HLH·3 6B 41.00 51.00 6.00 35.00 2.69 2.71 2.64 1451.641 1452.00 14 HLH·3 8AT. 47.00 48.00 7.00 40.00 2.78 2.76 2.61 505.180 500.00 

J( ") 
. , i Jt)·~\ 

-.1 
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CORE LABORATORIES, INC. 
Special Core Analysis 

Page 4 of 4 

File . SCAL-308-86032 

EFFECTIVE PERMEABILITY TO OIL 

Geysers Geothermal Company Well s As Noted 

Effect ive Speci fi c 
Permeabi 1 i ty Overburden Pe rmeabi 1 i ty Permeability 

Well Sample Poros ity, to Air ~ Pressure, to Water, Ratio, 
1.0. Number Eercent mi 11 i darcys Esi mi 11 i darc~s water/air 

Ba rrows 2 2 4.6 0.48 6800 0.027 0.056 

CA 958-3A 4 1.4 0.089 2860 0.0015 0.017 

CA 1862-4 7 2.6 0.28 5210 * 

CA 1862-17 10H** 0.9 0.10 8140 0.0017 0.017 

MLM 3 14 9.1 1.8 5190 0.040 0.022 

*Effectively impermeable with 5210 psi effective confining pressure and 100 psi 
injection pressure 

**l-inch diameter core plug 

Thl$ report, blSed on obser-vatlons and uterhls supplied by the client, 1$ prepared for the exclusive and confldenthl use by the client. The analyses, 
opinions, or Interpretations contained herein represent the judg_nt of u.re Laboratories, Inc.; however, u.re LAboratories, Inc., .nd Its ~loyees 
'SSUl!'e no responslbt11ty .nd uke no .. an-.ntles or representations as to the utility of this report to the cHent or IS to tile productlylty, proper 
operation, or prott tablenes! of aoy on, 9Is, or other .Ineral f~rllatlon or Nell In connection ,,{ th .mlch such report .... y be llSed or relied upon. 



CORE LABORATORIES, INC. 
Special Core Analysis 

Page 2 --- of ---4 

File SCAL-308-86032 

PERMEABILITY TO AIR AND POROSITY 

Geysers Geothermal Company Wells As Noted 

Permeabil ity 
Well Sample to Air, Poros; ty, 

Identification Number mill;darc,ls Eercent 

Barrows 2 2 0.48 4.6 

CA 958-3A 4 0.089 1.4 

CA 1862-4 7 0.28 2.6 

CA 1862-17 10H* 0.10 0.9 

MLM 3 14 1.8 9.1 

*l-inch diameter core plug 

Thh report, b.sed on roserv.ttons Ind aaterlils s~plted by the cHent, Is prepared for the exclusive and confldentlll un by the client. The IlIIlyses, 
opinions, or Interpretations contained ~retn repr-esent the ju~t of Core llboratorles, Inc.; '-ever, Core u.iIoritorles, Inc., Ind tu eq>loyees 
ISS'- no responslbllity Ind uke no .... rnntles or ~resentattons IS to the utlllty of thts repOrt to the cltent or IS to the pnxlucttvtty. proper 
operation, or profitableness of II\)' on. gas, or other lliner.l forutlon or well jn connection "Ith wl1tch such report Ny be IIS~ or relted ~pon. 



WELL: BAR 2 
LOCATION: 1799515E 400947N 
SURFACE ELEVATION: 2222. 
CASING SHOE: 3230. 
FLOWRATE (KLBS/HR): 174. 

COMMENTS: INITIAL PSIG AT 4769 AND 4774=133 AND 23 RESPECTIVELY. TOTAL BLED DOWN TO 
60PSI. WATER LEVEL AT 6300' AS PER PTS LOG 6/18/86. 

M.D. T.V.D N( -S) E( -W) COMPo INC 

O. O. O. O. O. 
200. 200. O. -3. -100. 
400. 400. 2. -5. -100. 
600. 600. 4. -4. -100. 
800. 800. 6. -2. -100. 

1000. 1000. 9. 2. -100. 
1043. 1043. 10. 3. O. 
1200. 1200. 10. 15. -100. 
1400. 1400. 11. 28. -100. 
1600. 1600. 16. 39. -100. 
1800. 1799. 24. 48. -100. 
2000. 1998. 35. 54. -100. 
2067. 2065. 39. 56. O. 
2200. 2197. 49. 59. -100. 
2400. 2396. 67. 61. -100. 
2600. 2595. 87. 62. -100. 
2800. 2793. 110. 60. -100. 
3000. 2991. 135. 56. -100. 
3200. 3188. 163. 50. -100. 
3230. 3218. 167. 49. O. 
3230. 3218. 167. 49. -10. 
3400. 3386. 193. 40. -100. 
3600. 3583. 225. 29. -100. 
3800. 3780. 261. 18. -100. 
4000. 3976. 300. 6. -100. 
4030. 4005. 306. 4. O. 
4200. 4170. 347. -8. -100. 
4400. 4363. 395. -21. -100. 
4487. 4448. 416. -27. 7o! 
4600. 4557. 444. -35. -100. 
4769. 4721. 485. -47. 51. 
4774. 4725. 486. -47. 9i 
4800. 4751. 492. -49. -100. e '- -. :' . '.- ;- / ]'7 
5000. 4944. 541. -63. -100. ~.....::::.-~~-'-::-- -- ' / 
5060. 5002. 556. -67. O. 55~<;! - ......... , '":>-:: 

5200. --5T:37-' -"'"7 " .) -- 590 . -76. -100. ':;; ..... ~ 

5400. 5331. ,) . - 639. -89. -100. 
5600. 5524. 689. -103. -100. 
5800. 5717. 738. -119. -100. 
5821. 5737. 743. -121. 10:.--
6000. 5910. 788. -136. -100. 
6060. 5968. 803. -141. O. 
6122. 6027. 821. -150. 25/..------
6200. 6101. 843. -160. -100. 
6206. 6107. 845. -161. 96,: . 
6260. 6158. 860. -168. 60 .. ' 
6400. 6292. 898. -185. -100. 
6600. 6484. 949. -207. -100. 
6800. 6677 . 997. -226. -100. 
7000. 6871. 1042. -241. -100. 
7020. 6891. 1046. -243. 7. 
7057. 6927. 1054. -245. O. 
7200. 7067. 1083. -254. -100. 
7239. 7105. 1091. -256. O. 

OPEN HOLE DESCRIPTION 
**** INTERVAL ****** 

SIZf.: (IN) TOP BOTTOM 

8.75 3230. 6978. 
8.50 6978. 7239. 
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Sample Type Purpose of 
Sampler Date 

Date 
Sample Depth or (e.g. full-dia. Sampling (e.g. 

(Investigator) Sam-
of 

Depth Interval core, rubble, for fluid- and Institution pled Sample 
etc.) inclusion study Return 

Q) 744 .?~ 7447111 WHOLE.- )f~I~ -JE,AN ~jor. 

'r~ CEN$12 ?&f/l'-
I (~~/7- 2.440.1 fV ~ 5~FCW Uf.,Jlv. 

~ 
fortiori of piece le-Yf> 

Q2!fu~~ 
C!ENql~ 5A111i---. 

~ ~~-4L0 ft (744,1..m) 
/I 5[ANt=q.p 

UWIV. CJ!? 

Core Sample Record 

Well or Borehole 
./ 

Q8~m~J'C Core Depth Interval ~::;:::mH9 



, n 

~ 0 , 

r-----~~I==I~--------------------~~------~--~----~-~~~ 
c.ocoo FT 

I"""'" Lcx...l l~ AIlP "IX!'- TJ1'E51 
tf'OtE. f l~;>IPM_ a.J1R( 

• ~'fWA6q:.., 
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Well Name 
Core Location 

Company (Top of Core) 
Well ~e1er 

\. at 9"rye.JeI 
I 'Zroft 51 et2.O tt E.. nll 

STA1E I~, of ~ca:~~ 

~# 
TlltJ, R~ 
'5onomo ., Cal if 

a .~~ft 

lJRA11 V1~ft5/~ 
STAlE ~ W NE cor. 10 
qEO~ :nJi4, R~ ~~ ?:'hcma . I I . 

EL . '2~tt-

dA~'7B-?A BFDft N, 1'iCOU-
Amin~ of 9N ax: -:eC. 

T , 1 ~, R gw f!;'rjji) ~ ~Ine 
EL. 'lr:oft 'SCrlaila 0 j Ilf 

dATP.-0 ?~~~~~0 ,A.minoiV I II"-l/~ 17M 631l2lne... _ 
EL . ~f/-. 

Lake ch, lif 

CA I~-1 bf~.ft 5 ?fQtt w 
Aminoi~ NE ccr: ~ f8 

T / 1 ~ I r<8lo MDf?M) 
Ca~;ne 

ELEV. 5OI1oma ct-aIIJr 
??78ft 

Core Depth or First Steam Entry 
in Well Depth Interval Core Elevation or 

Elevation Interval Drilled Deeth {DD} 
Drilled Depth (DD) True Vertical Depth (TVD) 

True Vertical Depth (TVD) 
Elevation (EL.) 

1/1/ ~%>. fdZfch t+ -%fYo~ -~ft W 177Bft 
l\Il7 01~f - 0101 ft lYJ7 -1T IB ff 

r=L. -'2'20/ ft 

I7P ~B?-~ft ~ffy-o)() - t~74 t6 * PPf:PiOit 
lY17 V1~-~ft* -11.&1 ft Ie 

*~ 

W ~.'7-f171-ft +4]?'7 to +-4~'ofI- W"7770ft-
lY17 "7711 it lYp ~ 7- 11?B fF 
a -81 1 ft 

V/7 7M2 - 7&n ., ft -'i?I'l.o to -78r1.7ft VI/ %71 ft 
lW 7711- 7'719· 7 ft 1'1[7 7~ft 

EL -7~ft-

w 44~--+40 ft- - 1070 10 - loeD ft W~ft 
1W ~B-+47Bft 1Yl7 --1'217 ft 

-a.--II-44 ft 

Geysers Core Samples 
5f~ "-1 ERl AS IT 04/17Icp 

Rock 
Type 

~W~~1;wre-

~~~f;te. 

~ 9 e. 

Pi~t:tr.- ~h; be e- -
W.if!l·~~~r;"h o e, 
3!':"'L 'J:t" F r'l ' I Ie. 

cx:hi~o~ 
9rayw 

Comments 

4" dfa . con<, 
mC?3 ,**,n it) 
~alf lo~itu-
it1al~ 
~ core. 

r'eCo'Iery 

~~\"WJ 
mill 

h~~pled 

4·~dia . core.. 

1;" no drift 
?Urv~ re.~, ed 
WI a:re-

-4" d' - la . ~ 

~ irt:aU-
lon<.}itud;nal~ 

··r-dta ~ 
1 ~c. reM~'--
"" ::j ' vi I" 10 

1/ 

~ 
~ 
~ 
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I 1/ 
?("~ I q 

W~~~t1}.K tpNlO1ELL 
etA -/rp-~ ~IVlOJL iJim-1161 

Descriptive Log of Core - CA956-l (Logged from Top) 
Cored Interval - 2440' 5" to 2454' 

1'-loderate ly we 11 fol iated, med . gray- green graY\\'acke I fo 1 iation predominantly alignment 
of dark rock frags; foliation is essentially flat in relation to core. Small crenu­
lation in vicinity of high angle micro-fractures. Foliation also results from mod. 
internal cataclysis. Small ( . 1 to .6 inch) pod s or lenses of Si02 occur in small 
area (2% of core. Pods & lenses generally associate with mod . to high angle 50-90° 
frac. but also occur parallel to foliation. Section un fractured except for 1 vertical 
frac. filled with light green siliceous material. Probably mixture of chlorite & 
Si02 some dis. sulfides. 

lfuen core dries, form polygonal pattern on surface, the wet areas appear 
to be silicified zone with some cataclysis. Pod of Si02 align along these 
zones probable slight ¢ in these zones. Zones are penetrative of entire 
core. Small vugs present in some frac. zones. Zones very thin - .1 to 
.05 inch. 

~ 
.. , 

" . " ' 
h''::~ ~~ - _ ;. +- S;C -;,.. .. 

::rr ___ .::.r "<." . .. j 
i 

1'-10derately foliated graywacke A/A pods & lenses of Si02 are present 5% of core . . 
Si02 band .05 in. t~ick, encircles core. Pred. Si02 but some green chloritic (?) 
material present. Horiz. vein offset by penetrative vertical cataclastic zones. 
Vertical zones are chlorite - Si02 with di s s. sulfides (1 % of fracto fill). 

Offset of horiz. Si02 vein .5 inch to .1 inch. 
ted by vert. frac. Polygonal drying pattern 
dry entirely indicating maybe moisture results 

" UJi-'_· Pods of Si02 are trunca=-. 
observed, but core does 
from washing core . 

.. - ::j O"l,... f 

Similar to above section, zones of vert. cataclysis assoc. with crenulation of "folia,;.. 
tion and offset of horiz. Si02 vein. Portion of vertic. frac .. 5 inch wide may be 2 
zones. Po lygonal drying pattern a 1 so present. m SiC, ,~;. 

Vertical frac. to depth are across all core. Some zones are very green (chlorite) and 
others appear cataclastic. Some alt. present along these frac. 

I DJ Moderately foliated gray-green silicic graywacke A/A. Graywacke contains abundant 
Chl.in matrix and vert. vein. ChI. vein appears to truncate Si02 horiz. veing. Zone 

J~4/' q" of cataclysis (crenulation extend vertically through core). ' 

to 
_ ,. {t At 2442. Vug .8 inch x 1.4 inch filled with Chl(?) ----]£i02 (sulf.) ---iCaC03 

.,.!.,\ , .. n, q 
gray-purplish ~ sulfides. 

t..ctT'f1 . 

Chloritic halo may not be void" fill but alt. of 
gra )'I"a ck e . 





f) 
I II 

JLi'-f2. q 
10 

I /1 
,;)4,-/-3 2 

Near vertical Si02 frac. contains small vug w/sulfide. 

Foliation high crenulated near bottom of section below 
2446' 7". 

Alt. consists primarily of silicification w/Chl. (Serp.?) and CaC03 vug filling. 
Dk. blk. blocky minerals (Tour.) are also present in alt. material. Appear to 
align on foliation Calcite filling on core is at tip of vein exposed in next 
section of core. Polygonal drying pattern noted. 

Altered graywacke highly crenulated. Vein across entire sect .. 4 inch thick. 
Crenulation truncated by vein material. 

Vein fill is complex. Composed of ChI . (Serp.?) near outer edge qtz. · (opaline 
and Xline) with CaC03 occuring in pocket (vugs) in portions of vein. 

Described by W. T. Box 



Core Description 
Box #2 - 2443' 2" to 2446' 1" (5 pieces) 

2A. Total length 1st piece - 6"; has near vertical fracture running top to bottom; 
fracture has numerous vugs that are partially to totally filled with qtz. 
(milky & clear xline), pink stained qtz o'r axinite, epidate (small amount), silky 
white pectolite? (small amount), and chlorite? Vugs are rimmed with more 
chloritic matrix to gw. Total look to fracture is intermittent white, green, and 
gray banding ~ith vugs elongate in direction of banding. Total size of the vugs 
(including mineral infilled portion) range from 1/4" ,to 1-1/2". Fracture trends 
at right angle to the gw foliation. Foliation developed along bedding planes in 
gw. More qtzose bands that are gray in color are interlayered with greener lithic 
gw at bottom of piece. 

~ 
picture opposite fracture 

crenulated~~~qtzose bands 

Gw foliation disturbed to crenulated 1" from chloritic rim of fract~re. 

main vug with pink mineral (xline) surrounded by xline qtz 
then milky qtz. 

Bottom of piece of very coarse grained lithic gw not as highly foliated as top of 
piece. Fracture width at top of piece is 1" ... at bottom is well defined vein 
with rim of chloritic material with infill of xline qtz, pink mineral, & some 
pectolite? 5/16" in width. Small green chloritic veins crosscut all foliation. 
Two largest vugs are not within chloritic rim of fracture. Bottom of piece also 
has elongated vug filled Iyith needle-like xIs. of actinolite? Size of vug is 
3/4" x 3/16" ... this vug not associated with maj or fracture. 

Composition of gw hard to determine-milk)T qtz. & stretched out black & gray lithic 
frags with chloritic matrix most prominent. Polygonal drying patterns only promi-
nent on gw section opposite side ~ith fracture. \ 

, 
2B. Total length 2nd piece - 7-1/2". Fracture from bottom of 1st piece slices through 

top portion of 2nd piece. Total length of the fracture before it penetrates side 
of core is 2-3/4". 

altered, bleached area with traces of pyrite. 

disturbed & crenulated gw below "v" of fracture. 



@Jot /-f 

WTB/MiCT 
ICJ17-B} 



P&ge I I 

Gw on outer side of fracture (away from core center) is more highly altered. 
Polygonal drying pattern developed along sheared gw "ridges" or on vertical 
to steeply' dipping chlorite filled fractures. Chlorite fractures are youngest 
as cross cut foliation & milky qtz. veins. 

chloritic & 
qtzose infilled 
vug 

milky white qtz. vein 

Gw composition A/A only 
black lith frags are sili­
ceous argillite & gray lith 
frags look like chert. 

Vug at bottom of piece in center of core is 1-1/4" x 1" with actinolite/chlorite 
rim & qtz. & rosey pink mineral in interior. This vug is definitely not asso­
ciated with any fracture as it is surrounded by foliated gw. 

Crenulated "ridges" of gw run at variable angles to the predominant foliation. 
The two longest "ridges t1 are 45° & 80° to the foliation. Only 2 short chloritic 
fractures were seen. 

2C. Total length 3rd piece - 6". Piece is mostly gw with qtz. stringers in ...distu,rbed 
& crenulated gw. Three distinct qtz. veins are really one long,_ narro\v infilled 
vug that has been pulled apart along 2 shear zones denoted by i mm wide gray 
qtzose stringers (may be aligned & stretched out matrix & qtz. clas~s from gw) 
&' microscopic veinlets of chlorite. Entire length of vug is 7" around curvature 
of core. 

Top of piece has vug described for bottom of 2nd piece. 

These narrow shear zones cut across the chlorite filled fractures & truncate the 
infilled vugs. Below view is on other side of core from above picture. 



Page I 

Plane of foliation of gw cuts axial plane of core at approx. 40° angle. Tourma ­
line empl aced parallel to foliation of g\\' . Polygona l drying pa ttern seems to be 
related to zones of Keakness namely shear zones, around vugs, chlorite fractures, 
& gw pressure ridges (crenulation zones). 

2D. Total length 4th piece - IS". Upper 8" is mostly gw with lower 7" being a huge 
fracture that the core penetrated. Fracture plane is parallel to g\\' foliation. Gw 
becomes quite crenulated & disturbed 2" to 3" from margin of fracture. 

Description of 8" gw portion: Upper 5" to 6" not disturbed; foliation still at 
40° angle to axial plane of core; a large, dark gray siliceous argillite fragment 
is truncated by an infilled vug on the fragment's right s ide; bottom of argillite 
fragment is 1-1/2" from top of IS" piece of core; 
two large stretched out infilled vugs occur in 
gw portion ... the smaller of the two is 4-1/4" 
long & is elongated parallel to the fOliation; 
rim is chlorite and/or actinolite, then milky qtz, 
& some calcite growing out into open space; the 
larger infilled vug is in the disturbed ~Y next to 
the fracture & cuts across the foliation ... it is rougly 8" 

Qtz stringers are fairly common & usually 
cross cut the foliation; several small 

'1U.S vug.s_ are present & may be either the rimmed 
qtzose variety or the chloritic/actinolite 
variety. Tourmaline is fajrly abundant 
wi thin the 2" to 3" disturb'ed zone & seems 
to have been precipitated parallel to the 

gw foliation although it is prominent to the top of the IS" piece also along folia­
tion. Chlorite fractures are present but usually trend into infilled vugs. The 
narrow shear zones, denoted by stretched out, pulverized gw clasts & matrix, seem 
to be the youngest as they truncate the qtz. stringers & vugs, & cut across the 
narrow chlorite filled fractures. 

Main fracture is predominantly green in color with splotches of milky white qtz. 
& narrow chloritic? filled fractures most of which trend parallel to the main · 
fracture margin. Gw texture ranges from areas where it is intact to areas where 
it is completely obliterated leaving only a green, grainy mass with microscopic 
stringers of light green colored chlorite or clay threading through the mass. The 
most prominent infilled vug with porosity left is at the side of the core & well 
within the margins of the frac~ure. £... b ~ 

. 5 l L/ ~ X\ '5. o~ \,;\1\" 
=--....... ::;::t-tOIJ..,"Mo..\;Y\C \ . \ \ 

/~~i\()~~ ...... w Ve-\V\ S"to...IV\<::"d. <t,uo.,u 
v~ <.0/~ ")~'v,V 

/ . ~\7~£(~, . . . ._, '_.'. _' . '-,/~J::6~~ ~h:~~ t{-z. Y'<:'\~'V\5 
\..~";>~ ':\I · . \ . r ,...) \ \' oc:.,O:5\L; . ....,.,.~"""-.r----..-.""'''' .•. ~- .. \,,\\ ky ' ?.t-z. /"" / \ ~ \" ''I 

~ .. -, Q!)\ 
. . "'\~ <d! . ~ .~ c" lor, k ,;",,,,ed 

. Sw .'. .' .-~ v uS'S "".. . ~ 

C~\M~ \-<:./a.c.\;V\.Q \ il;c. 
1\=, \\~d ~f"O..c..\uxes 
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Tourmaline occurrence is rare within the fracture as compared to that in the 
foliated gw; the tourmaline seems to have been disrupted along with the g\\ through­
out most of the fracture although there are some tourmaline veins. Sulfide content 
is low in both the foliated gw & in the fracture. Again the youngest event seems 
to be a narrow (1 mm wide) shear zone of crushed qtz. material that cuts across the 
disrupted green altered gw mass & the chloritic/actinolite fractures. 

Sketch of IS" piece (scale 

1 

<i,? o\- \\<A.c\-v-,e.. ~ 
r\o..V\c- ~oo 

I 
I 

•.... ~I 

~O\~<A.~6\1\ o~ 5-\"1 
~ 55° - (00° 
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2E. Total length 5th piece - 6.5 11
• This piece is a continuation of the fracture from 

the bottom of the above piece. The edge of the bottom portion of the fracture 
is different from the top edge in that there is a large, filled-in vug/fracture 
that is boudin shaped. Plane of vug/fracture is 40° from axial plane of core 

Box #3 

piece. The vug/fracture is filled with predomi­
nantly milky qtz. with some green s egments that 
may be tourmaline and/or chlorite. Porosity is 
not as pronounced in this portion of the entire 
fracture that runs into the above piece. Portions 
of this piece are completely disrupted so that 
only a green to whitish-green grainy mas s is 
visible. Pyrite & some microscopic black mineral 
are present along with some microscopic fractures 

the main fracture. Some of the green chloritic areas may be 
should have thin section from such an area for det ermination. 

2446' 1" to 2448' 9" (2 pieces) 

3A. Total length of this piece is 20-1/2". The entire piece is predominantly greenish­
gray, semischi sotse gw that is fairly well disturbed througho~t the entire length 
of the core piece. No distinct foliation trend is developed in this core piece. 
The most prominent features are infilled vugs (milky qtz. with green chlorite/ 
actinolite grainy borders), milky qtz. veins, & narrow chlorite filled fractures. 
The longest green fracture (1-2 rnrn widt1V runs the entire length of the core piece 
& runs roughly parallel to the axial plane of the core ... it is most distinct at 
the bottom of the piece and the plane of the fracture may be followed almost to the 
top of the piece but then is lost when trying to pick out its path through the core 
at its top end. 

Most of the tremolite/actinblite rimmed qtz. center infilled vugs have some cal­
cite in their center along with purplish qtz. or axinite. They are also elongated 
parallel to the gw foliation immediately surrounding the vug. , 

The most disrupted vuggy areas contain tremolite/actinolite xIs penetrating milky 
qtz. These vugs & milky qtz. stringers are scattered throughout the core piece 
& are not related to any major fracture system although the largest .concentration 
is in one area near the bottom of the core piece. 



The narrow green fractures cut across the milky qtz. stringers & either cut or 
offset the gray qtz. veins. There is no dominant pattern or trend to any of the 
fractures or veins. 

This piece does have a polygonal pattern of qtzose material in'small (1-3 mm) 
veins that may be crushed gw material over most of the disrupted gw of the core 
piece. Most of these zones have chloritic? veinlets in with gw material. 

38. Total length 2nd piece - 13". The most obvious feature noted as this piece came 
out of the box is that the gw is predominantly grayer in color than those pieces 
above & that the greenest colored g\.,r occurs around vugs, green features, & some 
highly disrupted gw. Most of the gw, when foliation is undisturbed, is dipping at 
50° to axial plane of core. t The occurrence of tourmaline is not 
readily apparent in the gw. l~ The green fracture from the piece 
above continues into this piece... ~oOthe plane of the fracture penetrates 
the side of the core 9" down from top of piece. 

-;. 'it-*-. :S \.-~ 11\ ~ e.-\:5 4- 5ClYV\. C!!. 

VU~f; (~~'\\o\\ k/ 
a.c..t\.V\o\;\:= ) 

The vugs in this piece are different than those seen above as they have a bluish, 
silky appearing carbonate (fizzes with Hel) in the center of the vug with or \.,rith­
out a soft, gold colored metal (gold or sulfide?) Only 6 vugs contain the metal. 

Light to dark gray qtzosematerial from gw is stretched out into variable linear & 
lensoid zones that cut across the milky qtz. stringers but which are cut by the 
green fractures. These qtzose zones trend at 45° to the corets axial plane & form 
a discontinuous plane through the core piece that changes direction at the green 
fracture. 

A large vug 1-lf2" x 3/4" is located at the sid~ of the core piece on the bottom 
edge. This vug; has a milky qtz. rim with an interior of xline carbonate on one 
side & a xline aggregate ofaxinite?/tremolite/actinolite on the other. 

\ I '. \~I{~\~, . \\ \ . qn:.e\\ ~dv-.re. .. k~A:·\-k~.~~\~ ''v\\ I<y <t
TZ

. nV\-\ ~ ~u.J (\~\=-\-) 
O-><,\Y\.\' ~\I) \ \\{f:)!' ) a.><\v\~k/b,'\Cl\~\~ U Ib" \\ 

II, .... If,: ovv. 
~1 '.":;' 0 p, 
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4A. 

Gw in this piece ranges from green close in to fr actures & vugs to med. gray ~ith 
microscopic chloritic (?) matrix. ~lost of the g" seems to be med .. _.g~.ained, poorly 
sorted, & foliated. It also does not have the large gray lithic clasts that box 
#2 had, although smaller (up to 3 mm) lithic clasts are present. 

Box #4 2448 I 9" to 245 I' 

Entire length 29". The core 
the bottom; the top has more 
around the vuggy areas . The 
the piece but the lower half 

(1 piece, soon 2) 

piece is greener tOhards the top & grayer towards 
infilled vuggy areas with greenish disrupted g\y 
g>' is predominantly disrupted in the upper half of 

l~ ::." dip to the axial pl.ne 61"',£he. co.e. 

The green fracture at the bottom of the above core piece extends through the entire 
length of this core piece. The trend of this green fracture is roughly 10° off 
the axial pla~e of the core in the upper 14" of the piece & parallel .. to the axial 
plane in the lower portion . 

-\-c? 

W\\\'.<y rh. Vl).~/:5hWj~S 

Vug composltlon is as the piece above with 6 vugs with the gold metal, some with 
bluish carbonate, & one yug having 2 kinds of sulfide (the gold metal & a bro\\l1ish­
bronze soft metal). 

The gw is crenulated or folded due to'stress resulting in drag folds, crenulations, 
folding of stretched out black argillite clasts, & micro-brecciation of said 
argillite frags. & emplacement of qtz. veinlets. 
Numerous pressure ridges are present at various 
angles to the g>~ foliation. 

--.-~.~ ~-'" I "/ 1{., II 

X~ X 8 
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In this piece, milky qt z . s tringers may show a stairst ep parting. 
Green fractures are displaced by pressure ridges as are the milky 
qtz. stringers. Green fractures displace milky qtz. stringers 
& related infilled fractures & vugs. 

2451' to 2454' 
Box #5 (3 pieces, top piece about ready to break 1/3 of way down). 

SA . Entire length first piece 21". The top 1/3 of the piece is mainly gw with minute 
crenulated texture; the lower 2/3 is full of discontinuous fractures & stringers 
up to 1" in width filled Ivith milky qtz. Most of these are s ubparallel to the gw 
foliation. The division between the med. to coarse grained lithic gil' in the upper 
1/3 & the stretched out, sheared, & locally pulverized gil' with abundant milky 

~c::.Q,,\ 
~hw:i! .. 
"$~C1W;\'\5 
ofu<::..\-

qtz. veins of the lower 2/3 is a shear plane of finely ground gw material & a finely 
laminated, ~ray to cloudy white qtz. vein. Several vugs of the carbonate/tremolite/ 
purple mineral variety are found along this shear plane . The shear plane is 60° 
from the axial plane of the core & looks to be parallel to the gil' foliation. The 
gil' below the shear plane appears to be much finer but in reality is stretched & 
ground out gw clasts most prominent towards the shear plane but extending to the 
bottom of the piece . Small black looking tourmaline xIs occur sporatically with 
microscopic chlorite veinlets in areas of highly disrupt ed gil' (shear fractures?) 
or sometimes with green fractures. The large vertical green fracture from the 
above piece runs the entire length of this piece exiting at one slde at the bottom. 

- . ~-_-__ ~g~:dn as in the above pieces, the milky qtz . . veins are distor ted & dis~uEted, 
-- "' som-e- follow the gw foliation, othiers do not.! An interested note, when appiying 

Hel to the milky qtz. veins, there is some fiziing indicating only a small amount 
of carbonate present ... however, when Hel was applied to veins at bottom of piece 
that cut the veins at a 90° angle, a great amount of fizzing took place indicating 



I 
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much more cabonate than originally thought. Perhaps t he zone of we akness that 
this piece broke along had carbonate xIs precipitated a l ong its length & these 
xIs are splayed across the milky qtz. veins exposed along the cut. The green 
fracture displaces the shear plane on one side of the core by S/8" ... there is 
no defined displacement on the other side of the core as the shear plane is not 
well developed along a defined zone (right sketch above ) . 

5B. 2nd piece - 5". This piece is a continuation of the bottom of the piece above. 
Basically the large milky white qtz. veins are the most prominent feature in the 
gray stretched out, ground up gw. Carbonate xIs are splayed across the cut sur": 
face as in piece above. 

y-\\\\c.y r:~ · z . 
ye\V\5 

5C. 3rd piece - 13-1/2". This piece is predominantly gray, finely crenulated gw from 
top to bottom. Not many qtz. veins are present in this piece. Some of the gw 

( material has been pulverized & stretched out into finely laminated lenses. The 
piece is hard to describe because it has been cut & scraped by the blades in the 
end of the core barrel. A few vugs, mainly of milky qtz., some t'remolite/actino­
lite, & purple mineral are present. Basically most prominent are the small folds 
& crenulations that have disrupted the gw. 

Described by j.lary K. Twichell 

faa . 3/19/79 



CORE LABORATORIES, INC. 
Special Core Analysis 

Page _2 __ of ---4 

File SCAL-308-86032 

PERMEABILITY TO AIR AND POROSITY 

Geysers Geothermal Company Well s As Noted 

Pe rmeabil ity 
Well Sample to Ai r. Porosi ty. 

Identification Number millidarc~s eercent 

Barrows 2 2 0.48 4.6 

\~B~) CA-958- 3A 4 0.089 1.4 

CA 1862-4 7 0.28 2.6 

CA 1862-17 10H* 0.10 0.9 

MLM 3 14 1.8 9.1 

*l-inch diameter core plug 

This ~port, based on cbservations Ind .. tenets supplied by the client, Is prepared for the exclus he and CXIf1f1c1enthl use by tho! client. The Ina lyses , 
opinions, or Interpretations contained herein represent the ju~t of Core laboratories, Inc.; bowever, Core laboratories, Inc., Ind lU eq>loyees 
us.- no responslbl11ty Ind .. ke no "'lTantles or rep~sentatlons IS to the ut111ty of thts report to the cHent or IS to the productiylty, proper 
operation, or profitableness of 111)' 011, 94S, or other II1Mral for.ation or .,ell jn connection with which sudl report .. y be used or rel1ed ~pon . 
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CORE LABORATORIES, INC. 
Special Core Analysis 

Page 4 of 4 

File SCAL-308-86032 

EFFECTIVE PERMEABILITY TO OIL 

Geysers Geothermal Company Wells As Noted 

Effect i ve Speci fi c 
Pe rmeabi 1 i ty Overburden Permeabi 1 i ty Permeabi 1i ty 

Well Sample Poros ity, to Air ~ Pressure, to Water, Ratio, 
1.0. Number percent millidarcys psi mill i darcys water/ai r 

Ba rrows 2 2 4.6 0.48 6800 0.027 0.056 

CA 958-3A 4 1.4 0.089 2860 0.0015 0.017 

CA 1862-4 7 2.6 0.28 5210 * 

CA 1862-17 10H** 0.9 0.10 8140 0.0017 0.017 

MLM 3 14 9.1 1.8 5190 0.040 0.022 

*Effectively impermeable with 5210 psi effective confining pressure and 100 psi 
injection pressure 

**l -inch diameter core plug 

This report, bind on obnrvatlons Ind Murhls supplied by the client, is prepared for the exclusive and confldent1l1 use by the client. The Inllyses, 
opinions, or lnurpl"l!tations contained llereln represent tile judgeooent of tore llborAtories, Inc.; however, Core lIboratorles. Inc ••• nd Its eq>loyees 
ISS"",, no responsibility Inc ..ake no .. arr.nUes or representations IS to the utility of this report to the client or .s to tile productivity, proper 
operation, or proftUblenes! of .oy 0~1. 91$, or other .Inerll f"r..ation or well In connection "fth which such report lilY be used or relied upon. 



IJEYSEF~S GEOTHEf,MAL COMPANY 
MISC. WELLS 

~:;AMPLE DEPTH F'EF:M 
NUMBER FEET MAXIMUM 
----_ .... -- - ......... _ ..... _ ... _ .................. _- --_._---_. 

1 BARROWS 2 3T/B 0.64 
r) •... BARROWS 2 4T/B 0.30 
3 CA-958-3A 1 CT /B 0.44 
® CA-9S8-3A 2BT/B 0.18 
r: 
~J CA-958':"3A SAT 0.12 
6 CA-9S8-6 O. ~i6 
7 CA-l862-4 lBT/J3 :'L3 
8 CA-l862-4 lCT/B 0.30 
9 CA-l862-l7 FT/B 0.30 

* 10 CA-l862-17G 0.12 
11 MLM-3 lCT/B <0.01 
12 MLM-3 3A <0.01 
13 MLM-3 6B <0.01 
14 MLM-3 8AT 6.9 

* INDICATES PLUG PERMEABILITY 

COR E LAB 0 R !' _. 0 R I E S, INC. 
Pelroleum Resel r Engineering F'AGE 1 

DALLAS, Ti!:XAS 

DATE 3-26-86 FILE NO. 32020-15092 
FORMATION API WELL NO.: 
DRLG. FLUID: LABORATORY MIDLAND, TEXAS 
LOCATION 

FULL DIAMETEr, ANAL.YSIS - SUMMATION OF FLUIDS 

PEFm PEF,M FLD OIL/. WTF,/. GF,AIN 
90 DEG VEF.:TICAL POR POR POR DEN M 
-----_. __ . _. _. _. - - _. - - -_._._.-

<0.01 11. 3.0 0.0 8.3 2.68 
0.26 0.70 4.7 0.0 8.3 2.71 
0.39 <0.01 :1. .3 0.0 22.2 2.72 
0.13 O. :1.1 1. :.~ 0.0 22.2 2.72 
0.07 0.38 O. ~:.i 0.0 50.0 2.70 
0.39 1 .6 :1..9 0.0 62.5 2.71 
O.ElS VF 1.9 0.0 46.0 2.76 VERTICALLY FRACTURED 
0.25 0.35 1.9 0.0 43.5 2.76 
0.21 0.41 j .• 2 0.0 40.0 2.67 

0.0:1. :l .6 0.0 75.0 2.66 
<0.01 <0.01 ") I""') 

,:... t A!. 0.0 87.5 2.72 
<0.01 <0.01 :1.. 7 0.0 33.3 2.69 
<0.01 0.06 2.8 0.0 14.6 2.69 
0.22 2.3 9.4 0.0 14.9 2.78 

Th(~ an;1lvsrs. opmion. or inlrrprcl,lions are hn,cd on ohscrv,liom and 11l31crL1is supplied by the clio"' 10 whom. and for whose exciusive and confidenlL11 \1se.lhi. reporl is made. The il1lcrr"';1lil'"< 0' or",i""' 
txp,e" ITest'lI Ihr he~1 jlltlKllle.ll or Cnre l.l'horRlorirs. Inc, (nil errors pnd omission. excepted Coro Laboratorie •• lnc, and III officers nlHl tmploytos. n.\lIl11e n\llt~ponsihilily ~nd IIIn\; 'aTr llll'\' '" 

Icprclc: •. .. .. ,".S . a~ 10 Ihe produclivHY.l'roper operation!. or prllf'ilnblt.nel.\ of any oil, 1111 or other min" •• ..-ell or aand In connecllon with which Illeh repmt il ",cd nr Itlled 1I(l<ln, 



WELL: 958-3A 
LOCATION: 1791167E 399807N 
SURFACE ELEVATION: 2958. 
CASING SHOE: 2408. 
FLOWRATE (KLBS/HR): 192. 

COMMENTS: Dldh'f I'e~c;/, -;ek/fc 
M.D. T.V.D N( -S) E( -W) COMPo INC 

O. O. O. O. O. 
200. 200. -2. -3. . -100. 
400. 400. -3. -7. . -100. 
498. 498. -3. -8. O. 
600. 600. -3. -10. -100. 
800. 800. -2. -12. -100. 

1000. 1000. O. -15. -100. 
1049. 1049. l. -15. O. 
1200. 1201. -l. -14. -100. 
1400. 1401. 3. -15. -100. 
1557. 1557. 12. -18. O. 
1600. 1600. 14. -19. -100. 
1800. 1799. 33. -25. -100. 
2000. 1996. 63. -33. -100. 
2127. 2120. 89. -39. O. 
2200. 2191. 107. -43. -100. 
2285. 2273. 128. -48. O. 
2400. 2384. 158. -55. -100. 
2408. 2392. 160. -55. O. 
2408. 2392. 160. -55. -10. 
2558. 2537. 195. -64. O. 
2600. 2578. 205. -67. -100. 
2800. 2771. 254. -8l. -100. 
3000. 2965. 30l. -95. -100. 
305l. 3014. 313. -99. O. 
3200. 3159. 347. -109. -100. 
3400. 3353. 393. -123. -100. 
3516. 3466. 420. -131. O. 
3600. 3547. 440. -137. -100. 
3770. 371l. 480. -150. 230. 
3800. 3740. 488. -152. -100. 
3884. 3822. 508. -160. O. 
3925. 3862. 518. -164. O. 

OPEN HOLE DESCRIPTION 
**** INTERVAL ****** 

SIZE (IN) TOP BOTTOM 

10.63 2408. 3928. 



Page 1 of __ 

Sample Type Purpose of 
Sampler Date Date 

Sample Depth or (e.g. full-dia. Sampling (e.g. 
(Investigator) Sam- of 

Depth Interval core, rubble, for fluid-
and Institution pled Sample 

etc.) inclusion study Return 

7Mz' \ 1-o/P m) P6JZJ1~ !J75GRTIW C£~/'l. 1~~ CD 'SlUPIES ~I~ 
'51 UJFa<!) UhllY. 

Core Sample Record 

Well or Borehole CA ,?8-fo Core Depth Interval . 



, " 

a 0 , 

r-----~=I =I~----------------~~~------~~----~~~~ 
c..oco FT 

I COI'I'- LoQ.T")'"'' AIlP I'IXl'-~ I 
WJE. Fr~;>IPM . smq' 

.~'(W~ 



f 

Well Name 
Core Location 

Company (Top of Core) 
Well ~L)v . 

\ at 9KYe.JeJ 
l'ZeOft S / eIZD tt E.. nll 

STA1E l~ of t-.NJ ccr: ':£C. ~ 

~~ 
, TII~, RH 

5onoma '/ Cal if. 

EL . ~0/7ft 

J RA11 VI~ft5/~ 
STAlE. ~ W J..JE cor. '?eC l 

~~~.~rr-) qEO~ 
a. 'Zi?7 ft 

dAc;7B-?A 5FX)ft N, 1{U)JK-
Amin~ of 9N ccr: c:eC 

T 11 1-1, RBW~DtM) <!; [Irle. 
EL. 'lopJtt '5a1OO1a Chi lif. 

CAjFj3,-0 ofsft l-! ~tt-w 
~C&. ·~ ' D ,AminoiV 111~, ~ f:?M 631ptne... _ Lake Co. lif. 

ft. ~fI-. 
, 

cIA 15'Cfl-1 bf "XI.ft 5 j'C:Qft~ 
Aminoi~ NEca: ~ M) TI l ~, Ri5J1o MDf; C:a ~jne 
ELEV. ~oma c!,-al il 

??78ff-

Core Depth or First Steam Entry 
Depth Interval Core Elevation or 

in Well 

Elevation Interval Drilled De~th {DO} 
Drilled Depth (DO) True Vertical Depth (TV D) 

True Vertical Depth (TVD) 
Elevation (EL.) 

V[/ ~%r C:flkk; ft -7f£fO ~ -~ ft W 1778ft 
1W 01~1- 0101 ft lVV -1715 ff 

!::L . -~'2E~ ft 

t7j7 nfY>-~ ft ~ffl'Ol<) - t~7t to * lIPWPff 
1'117 VI~-~ft* - 11.&1 ft * 

*~ 

W ~''7-~47tft 
lYp ~7-211Bff 

+477,7 10 +-4~'ofI- PI? 7Z1oft-
lYl/ 7711 tr 
a -811 it 

V17 7512 -7&tl ,;2 f/- -7?19.o 10 -1j61'7,7ft 1717 %71 ft 
1W 7719-7719. 7 ft 1'1[7 ??J2 ft 

EL -7~ft-

W44~-~tt -1070 to - laD fI- W47~ft 
lW -+HB'" +4']g fI- 1Yl7 -1'217 ft 

-a:--I 1-44 fI-

Geysers Core Samples 
5fa<t=P A1 e::R! A.S CF 04/17/1f? 

Rock 
Type 

~W~~11w{e-

~~~9hTIte. 

~ 9 i!-

b.i~tJtr.- hor~-
m~7,0rl 0 ... r er:r~rit o e 

~~it;G 

~~~ 

Comments 

4" dfa . core, 
mC?'3 ~n itl 
~alf 10:9itu -
il1al~ 
~ core recovery 

~~\~J 
mi ll 

h~~pled 

-4·~dia . core.. 

* no dnft 
?Urv~ 

. re:~ ed 
WI a;re-

-1-"-dia. core 

~i~la~ 
lon<jitudinal~ 

·"f"'d(a cere - --_. -
1 ~G. rern-al-n'::) J I.A I" 
/0 

If 

g 
~ 



: ' 

II , 
rf 
" !II 

iii /\ ... \ d-{VM'r) ~ to co ~ <.:' +~\e )-<2 \ :s i~-Q (A\' +i,,<:= bcA\(Yi'Y\ o'l- +~\e 
:fi '\ 
!i: CA C)'5}{-(o \Ve\ \ vva.::; 1'\'tCAJ<::-~ <JV\ Q,jo be" 10, lei \?,L/ (d £..\ ,I V\j 
I!! i-he workoV'C'..{ -to C(Jl'\ V~c-t- i he- we i \ to C\ V\ i V~J'c,J. ; () Ir\ W~ \ \ 
:!: ~O\ Uvl; ~ (G, ). th e C()\~ J (' e\'~ \-\lc\5 7'8'''-12 f~e-f-: two 
ql r + i' k I ' (' I ' J 
111 j<;:"C or- ' C;c ,.- \;-/0<.: cO ["<'C'ev IVI Q rOVl v1 0 1.,\C f' C'.:n o • 

:ii !-\0.?\C:l/\il\\C~te\ \/ ':51'>( ;v,c kes of COle: WC\:::J \<!?rOVeK~d 
:1. 1 \ I 
!1j (.:<.:.,>% 'I<::"'cove.'I). aVI<=' CO l e::'.- pl'E'C~) CAf,pr:O)(l\IVIQ~"J'y 5" 

i!! "V\ lewjtk , C\\fld +~'f~~ 01VIC\ lle.r (.: {IL,lI.-I!<S, ClferoX\MG\te..{y 
1:

1

2''' x..7~ " ) .2 ''' x <,51', 0, \-1 c) , { " x r " I 'VI clt'VII\&Vi:5 I 'O-V \s) Wef<:::.. 

::! lec<wroO \--C'c)' Th e.. 0 Vld s 0~ t\'\~ CO c<:: p; e.c~ a.Vlc\ ed\ th,co.~ 

': CllVl 'II k-::: C\\c:". \V<" \\ rOL." " Jed C\vlcI ::::-1 1"0 ot\/1. iv\d; cc~ \' lVl\ +~\O-{­
:-;'\·ke ce re hC\cD brobv\ c:.i\M~ sro \.A\I\d C\~')(\iV\:5+ ihse\~ dlAC;V\j 
::: +ke dr ;\ \il""j P , OCF. ::;::;:- .lV\ (~dJA ,'oV\) thc'\-e ClJC:: r;dse s c/l.V\<1 
;:: Jr(OV(~> 5, e:5pe<.: ;o\\y 0.. \01.-1'5 9w= 0 l'de, of +L~ 'Of<.:.' ~\(" ce. 
;" +ho,t (VlG\j hc\Ve. ~--;rv\l\c:':d a; +~e core we.d'j eel IVI tke. 
! ; CV\~ \y\ ,\e \ (\,,\d, " r) \l~ck:V\c~" at- +h c:= ,Qck obo~~ I G\c<::: " 
j;1 
1'1 
iii T~, c [' OC \.<. \ S a. P,Cd ,'/AWI s rc')! F)YCoX<:!Al\e, b,o t\+~ rorp~yry. 
!iIDter",,: 1-';; L\ 5 re6'V\I:S~ co..:s· +- +0 tkc: ro~. lt-~ W\\V\o C cOr\.5ht-ueM~ t~~ bi"t~ t~ 
!1[ f~te.y,oc ry!5b) 0'11\ C\v~,rCl. <~(;?) o.r:~ ver-( ~Q.\\ « I wtV\I\) bu.+- ____ 0 

i!,- so-Me \GA\'\3~ +a 3'vl1 vv1 : Pke~ocry:~ls 01-_ r~lJ:seo, o,~ ~;\\r ' 
::: o.bc" .. ,j(). "J .. Iho;. (o-c3 e:5 ~ siVlj IA kr: cry.skl \ \ ~\e..' ph0YIOCl:rS('S(51"lM i) d \:splq, y 

:;:eo., \sb CAC) *,V;VI\"\V\~\' (V\o-::;-~ or '\-\'\<':" r<3 lcb -;::; f l.-\\ i-CI.l' l~j'''' -:5 b-OW\ 

i:; jle\ y, h oC\. V\ -:'i l l \ Cev\ L to c ,<;:6\ vv\ ~,\ [;V l~ \ k ) 0r'Y'2:,1.A ~ rW d-~ . ()., S"vY\ o.. l \ 

: AI'\-IOiAI,\t b e i \"' ~\ c !eC\r. l~~\e ace , ;S-oH\e, I<A r-5e.) ltVkh~k ' , 
l:; ~\1~5 ~\. (c,-, Iy ::sT'1"\e~d !Ftc.fllC':.9 Mo...l \Illy C07'l'Po"5do~ t~ ld5~' 
; Cry::;(CA\S GCI\- w:t/". S'o-VIAe C\ssoc; oJ<:!c3 10'je c'y:st'c:J-:s(3J11\tV') 

~5o"l~ep';do tc;: ;:' o~ r<:>cl-browV\ 6;o __ \';~~ .0011.d ~\1 k cdrG\ l t"(of,b::.* t . \.VOl,,(\J q1.AE'55 . 

<; ",ssoc.; ",\-"'d • \ \ I I · r ~.j 
' If ~\ H<!s"!. , , t'\c\~' -1;-:1\("::' ,J,\C/VI o Cly"5" ts , v .,-::e (p0TQ--:5 :;? \V\VV\ r-c::.I.d-sfUI C;;1/\C ._ "S"cr'vv(~ . 
,,,khe s . l . I j J ( 

'. ?\C'<jt OC G\.'::::;~ a VId +kcJ- t-"'~ srolAv'=co 

VI\ct:5S i"5 proloo..bl( . mo'S,"' / y 
:i; p(a.j; oclCl-s~. l'~<:,: VVlDj'or pheMOCf(.::,{- urn.::;;\-; h\<:V1i,t-- i ~ P!,[9X~~~ (~) 
in wklCk ko.s 0 \~~d ~o _ d\(or;t:~. rt 1'::5 +-~\\'.:5 ~kcj- 'IJ1'\p<Alf:S 

:'+tC:' c) r e(:'-H cost- to \\'\ e rock_ ,. S,:)'I<V\,~ oY- '* k~. ~">yTo)(e-\l\e (s) 



-2 -

Iii CA Ie s~ 1 \ ,elC\h Ve ly \,\~--~:s kit ) mq\lI\tq.,LY\ ~ \(1._~. . ... o..lj...~V\h<;;J. ra,.\; 
iii y'\+IC'OlX:;') da,k 5'<::<311\ '\Preo..""a.V\C:.~. M<):ot;howCW~hc;l.V<e. 
;:IC\\k~ed +0 C\ \i3~t to Vl{edi(..\tN\ ~reeN\ISQ)::t- G~lord~or . 
,;,c-k\or~t<:: -- lJ~e yV\\V\~rC\.\. rt- is dl\1='iciA. \ ~ +9 e:s~VV\",k.kow 
'vv\L~c-I'\ ZIJ.C'\tz: ;""5 pr-r;::sc.-¥\.·\- bur- 1. !.AJc>\,\lJ JIv{e:s:::s (bo..::::;eJ 

," UpOH ,.:( C(wC\~ e) l1C\t·U\C:: o~ ~o..c.t(.An'V\s) 1~::5A-er-1 efc) ~ o...t 
,:~tk(" f<:.~\d~:>t)or cOHle-v\'~ ~(A,e)(CeC::'d0 +he- 2/AC\r\--z:.cc-Y\+0V\.t-, 





I:JEYSEf~S GEOTHEr,MAL C()MPANY 
MISC. WELLS 

~:;I~MPLE DEPTH PEF~M 

NUMBER FEET MAXIMUM 
------- _ •• __ .. 00 _oo _____ .. _ .. ____ .... _ --_._---_. 

1 BARROWS 2 3T/B 0.b4 
~) 

1.'0' BARROHS 2 4T/13 0.30 
3 CA-958-3A lCT/B 0.44 
4 CA-958-3A 2BT/13 0.18 
r.:-
~I CA-958':"3A 5AT 0.12 
6 CA-958-6 O. ~;6 
7 CA-1862-4 113T/B :'L3 
8 CA-1862-4 1CT/B 0.30 
9 CA-1862-17 FT/B 0.30 

* lO CA-1862-17G 0.12 
:1.1 MLM-3 lCT/B <0.01 
:1.2 MLH-J 3A <0.01 
13 MLM-3 6B <0.01 
14 MLM-3 8AT 6.9 

* INDICATES PLUG PERMEABILITY 

CORE LABORp-rORIES, INC. 
Pelrolcum Reser r Engineering F'AGE 1 

DALLAS, Ti!.)(.AS 

DATE 3-26-86 FILE NO. 32020-15092 
FORMATION API WELL NO.: 
DRLG. FLUID: LABORATORY MIDLAND, TEXAS 
LOCATION 

FULL DIAMETEr, ANAL.YSIS - SUMMATION OF FLUIDS 

PEf~M PEr,M FLD 01 L% WTF,% GF,AIN 
90 DEG VEF\TICAL POR POR POR DEN M ---_.-_. __ . _._.-.--_._- -_._._.-

<0.01 11. 3.0 0.0 8. :.~ 2.68 
0.26 0.70 4.7 0.0 8.3 2.71 
0.39 <0.01 1.3 0.0 2?.2 2.72 
0.13 0.:1.1 1.3 0.0 22.2 ::.~ • 7::~ 
0.07 o. :58 o. ~;; 0.0 50.0 2.70 

Fl=LS11E 7'&n. / (6tRNJCVIOfZl, 0.39 1.6 :1.. 9 0.0 62.5 2.71 
0.85 VF 1.9 0.0 46.0 2.76 VERTICALLY FRACTURED 
0.25 0.35 1.9 0.0 43.5 2.76 
0.21 0.41 1.2 0.0 40.0 2.67 

0.0:1. 1.6 0.0 75.0 2.66 
<O.Ol <0.01 ") '") 

,.."- . ..:.. 0.0 87.5 2.72 
<0.01 <0.01 :1..7 0.0 :53.3 2.69 
<0.01 0.06 2.8 0.0 :1.4.6 2.69 
0.22 2.3 9.4 0.0 14.9 2.78 

Th(~ 3n,IY~r'. nplnions or Intrrprcl3tions are hR,cd on oh~erv3tions and 1ll3ICr~'is supplied by the clienl to whom, and for whose exclusive Dnd confidenlL,1 lISe, thl~ report Is made. The irllrrprtl~li,,"< (1r (lplllillm 
txpres, "C!tl\l thr he,t jlltIRl11e.,1 (If Core lJ'horalorirs. Inc, (nil errors Dnd omlsslonl excepted Core Laboratorlel,lnc. and It I officers nntl tl11r'o)'~~S,IS.'lIl11e n\l r~~ronslhnily ~nd I1Ink '.Ollnl\" '" 
tel'te.e: .. ... .. lIls. a~ 10 the productivity, prnpcr operation!. or profitRblencS! of any oil, III or other mlnet ..... ell or und In connection with which tlleh report I, ",cd (II reliclllIl'OIl. 



13EYSEF,S GEOTHERMAL COMPANY 
MISC. WELLS 

?1-> 
/ 

BAMPLE DEPTH PERM 
NUMBER FEET MAXIMUM 
------ ------------- ---------

1 BARROHS 2 3T/B 0.64 
2 BARROWS 2 4T/B 0.30 
3 CA-9S8-3A lCT/B 0.44 
4 CA-958-3A 2BT/B 0.18 
5 CA-9S8-3A SAT 0.12 
6 CA-958-6 0.56 
7 CA-1862-4. IBT/B 3.3 
8 CA-1862-4 lCT/B 0.30 
9 CA-1862-17 FT/B 0.30 

* 10 GA-18 6~-1 zG 0.12 
11 MLM-3 lCT/B <0.01 
12 MLM-3 3A <0.01 
13 MLM-""j 6B <0.01 
14 MLH-3 8AT 6.9 

* INDICATES PLUG PERMEABILITY 

CORE LABORATORIES, INC, 
Pet, 0 leu m Res e , v 0 i, E 11 gin e e , . i n g 

DALLAS, TEXAS 

DATE 3-26-86 
FORMATION 
DRLG. FLUID: 
LOCATION 

FULL DIAMETER ANALYSIS 

t? 
F'U,M F'ERM HE OIL% WTF,% 
90 DEG VERTICAL. F'OR POR F'OR 
-------- --------

<0.01 11. 3.0 0.0 91.7 
0.26 0.70 5.5 0.0 85.7 
0.39 <0.01 1.4 0.0 90.0 
0.13 0.11 1.4 0.0 90.0 
0.07 0.38 0.9 0.0 57.1 
0.39 1.6 2.6 0.0 72.7 
0.85 VF 2.1 0.0 92.5 
0.25 0.35 2.4 0.0 79.3 
0.21 0.41 1.7 0.0 85.7 

O.ot 1.8 0.0 66.3 
<0.01 <0.01 '") c-

..:.t--J 0.0 88.9 
<0.01 <0.01 2.7 0.0 60.0 
<0.01 0.06 3.5 0.0 80.4 

0.22 2.3 9.5 0.0 97.9 

-----! i i ~ 
(..; ' i ) <4_ "'J I 

" t..) J ,c{ 01 4 ){ D -1-

F'AGE 1 

FILE NO. 32020-15092 
AF'I WELL NCJ.: 
LABORATORY MIDLAND, TEXAS 

GRAIN 
[lEN M 
-----

2.68 
2.74 
2.72 
2.72 
2.71 
2.73 
2 . 77 VERTICALLY FRACTURED 
2.77 
2.68 
2.66 
2.72 
2.72 
2.71 
2.79 

Thes.c Jrl~lys(':;. OPlnl(l:1S or if)l(.'[rrct~lluns :uc haseJ on obse(V~ttOns :llld ll\;}tcriJls supplied by the client to whom,and for whose exc lusive lnll !..:onrH1cl"lti:li U$C, thIS rqx..Ht I~ m:h1c- , Ihc HH'·:~'I!·' .lllolf" P I 'JrHilllll\ 

opr<sscd rcpr<scnl lhe pesl judglll<,l1 of Core uboralo rie s, Inc. (all crrors and omission. excepled); bul Core Laborllorles,lnc . and lIS On-ICCrl and CI11;,10),'<\' as~"me no r'lp"nllhJlII) .• ".1 111,1\< " " \I.' ,tlr ' n" "r 
. -- . _ .. -" " 



GEYSERS GEOTHERMAL COMPANY 
3\26\86 

32020'15092 

SAMPLE \JeLL 
NUMBER NAME & NUMBER 

PORE VOLUME 
BY SUMMNATION 

Of FLUIDS 
(ee) 

PORE VOLUME \JATER 
BY HELIUM LOSS 
INJECTION 

(ee) (gm) 

INJECTED GRAIN DENSITY GRAIN DENSITY OULK OLJLK VOLUME UULK VOLUME 
SA TURA T ION BY SUMMNATION BY HELIUM DENS I TY BY CALI PER BY ARCHIMEDES 

OF FLUIDS INJECTION 
(gm) (gm/ee) (gm/ee) (g<o/ee) (eel (ee) 

.................. . ....... . .... . ................ . ...... . ..... .. ... .............. . .... .... --- •• _- .......... e . _0 . . . _ ....... _ ... _ . .. _._. e ... . .............. .. ................. _ ... _ •• _ .... .. ....... . . . .... _ •• __ ..... 

Borrows 3T/B 12.00 12.00 1.00 11.00 2.68 2.65 2.63 402.774 398.00 2 Borrow~ H/B 2/,. DO 20.00 2.00 22.00 2.71 2.72 2.63 ~09.I)S ~01.00 3 CA·950·3A lCTIB 9.00 10.00 2.00 7.00 2.72 2.70 2.70 719.630 714.00 4 CA·958·3A 2BT/B 9.00 10.00 2.00 7.00 2.72 2.71 2.70 716.518 713.00 5 CA·958·3A 5AT 4.00 7.00 2.00 2.00 2.70 2.70 2.69 763.022 759.00 6 CA·958·6 8.00 11.00 5.00 3.00 2.71 2. 73 2.68 417.485 416.00 7 CA·1862·4 lBTIB 37 . 00 40.00 17.00 20.00 2.76 2.77 2.73 1937.778 1936.00 8 CA·1862·4 lCT/B 23.00 29.00 10.00 13 . 00 2. 76 2.76 2.72 1212.895 1207.00 9 CA'1862'17 H/B 5. 00 7.00 2.00 3.00 2.67 2.68 2.65 410.00 10 CA-1862'17G 8.00 9.05 4.00 4.00 2.66 2.66 2.63 503.00 11 MLM·3 lCTIB 8.00 9.00 7. 00 1. 00 . 2. 72 2. 70 2.60 365 .819 363.00 12 HLH·3 3A 15.00 25.00 5.00 10.00 2.69 2. 70 2.65 910.715 904.00 13 MLM-3 6B 41 . 00 51.00 6.00 35.00 2.69 2.71 2.64 1451.641 1452.00 14 MLM-3 BAT. 47.00 48 . 00 7.00 40.00 2.78 2.76 2.61 505.180 500.00 

j ,t, 7 ~'l:, . ,\ 
\J 



WELL: 958-6 
LOCATION: 1799503E 400953N 
SURFACE ELEVATION: 2222. 
CASING SHOE: 4052. 
FLOWRATE (KLBS/HR): 70. 

COMMENTS: CONVERTED TO INJECTION 
WELL WITH 6.63" CSG TO 7834' . BH.LOC EXTRAPOLATED 

M.D. T.V.D N( -S) E( -W) COMPo INC 

O. O. O. O. O. 
200. 200. l. l. -100. 
400. 400. 3. 4. -100. 
597. 597. 6. 9. O. 
600. 600. 6. 9. -100. 
800. 799. 11. 15. -100. 

1000. 999. 15. 23. -100. 
106l. 1060. 17. 26. O. 
1200. 1199. 24. 34. -100. 
1400. 1398. 29. 45. -100. 
1478. 1476. 29. 49. O. 
1600. 1599. 27. 60. -100. 
1800. 1798. 18. 66. -100. 
1854. 1852. 14. 65. O. 
2000. 1997. 3. 54. -100. 
2134. 2129. -14. 40. O. 
2200. 2192. -3l. 29. -100. 
2400. 2382. -82. -3. -100. 
2590. 2564. -129. -32. O. 
2600. 2574. -13l. -33. -100. 
2800. 2766. -179. -59. -100. 
3000. 2958. -228. -86. -100. 
3128. 3081. -260. -103. O. 
3200. 3149. -280. -113. -100. 
3400. 3340. -333. -141. -100. 
3600. 3532. -383. -167. -100. 
3601. 3533. -383. -167. O. 
3800. 3726. -424. -189. -100. 
4000. 3919. -469. -213 . -100. 
4052. 3969. -48l. -219. O. 
4052. 3969. -481. -219. -10. 
4200. 4112. -516. -237. -100. 
4400. 4304. -567. -263. -100. 
4507. 4406. -595. -277 . O. 
4600. 4494. -621. -290. -100. 
4800. 4684. -679. -318. -100. 
5000. 4873. -738. -347. -100. 
5066. 4935. -758. -356. O. 
5200. 5061. -800. -375. -100. 
5400. 5248. -863. -403. -100. 
5600. 5436. -927. -431. -100. 
5671. 5502. -950. -44l. 10. ~-L cD E' I 
5730. 5557. -969. -449. 10. 
5800. 5623. -992. -459. -100. 
5805. 5627. -994. -460. 24. 
5989. 5799. -1054. -485. 70. -
6000. 5809. -1058. -487. -100. 
6064. 5869. -1079. -496. O. 
6200. 5996. -1124. -516. -100. 
6400. 6182. -1191. -545. -100. 
6410. 6191. -1194. -547. 8. 
6600. 6368. -1259. -574. -100. 
6800. 6554. -1328. -60l. -100. 
7000. 6740. -1397. -628. -100. 
7062. 6797. -1419. -636. O. 
7200. 6925. -1469. -653. -100. 
7400. 7109. -1540. -678. -100. 
7600. 7294. -1612. -703. -100. 
7686. 7374. -1643. -714. O. 
7800. 7479. -1684. -728. -100. 
7820. 7498. -1691. -73l. O. 

OPEN HOLE DESCRIPTION 
**** INTERVAL ****** 

SIZE (IN) TOP BOTTOM 

8.75 4052. 7820. 



AAMINOIL 

MW-S \vTB _7""'---------------------_ 

-LTS 
10/9/84 

INTEROFFICE 
COMMUNICATION 

U~N-J09' 

FROM 

Su8JEC'T 
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C. J. Von Hoene ,n Santa Rosa 

'

OAT[ 

_ May 3, 1984 

M. K. Stroh-Twichell j'" Santa Rosa 

Proposed Coring of Felsite in the CA 958-6 Well 

It is increasingly evident that various reservoir parameters 
have been and continue to be strongly affected by the occurrence 
of felsite. (The term felsite is applied to any light colored 
samples of acidic igneous rocks that have been drilled at some 
depth beneath Franciscan assemblage rock.) These were discussed 
during the technical review session held April 26, 1984 for T. W. 
Ehring. Major topics included the following: 

a. Geological structures -- Fracture orientation and distribu­
tion in the surrounding Franciscan assemblage was modified 
due to the intrusion of the felsite. 

b. Geochemistry -- Felsite may directly affect oxygen isotope 
and boron values, and indirectly impact gas and stearn con­
tent (e.g. through its influence on permeability and reser­
voir temperatures). 

c. Petrology -- Heat from intrusion of the felsite metamorphos­
ed the surrounding rock to a hornfels. Circulation of heat­
ed liquids through the rocks have altered them and left cer­
tain minerals crystallized in the fractures. 

d. Reservoir rock characteristics -- In analyzing fluid move­
ment through the rock sequence, two major categories of 
reservoir rocks must be considered: 1.) Franciscan assembl­
age and 2.} felsite and hornfels. 

It is important that more tangible data be collected concerning fel­
site in order to fully understand its impact on the evolution of the 
hydrothermal system. There is an excellent opportunity to gather 
more data on felsite by retrieving a core from the bottom of the 
CA 958-6 well during its workover and recompletion to an injection 
well for Unit 16. Retrieval costs, inclusive of rig time, are approx­
imately $10,000. Proposed core analyses include compositional de­
termination, age dating, oxygen isotope value determination, porosity 
and permeability, and any fracture characterization studies that may 
be possible given that fractures are present in the cored piece. 
These analyses are of minimal cost, less than $3,000. The above 
analyses will furnish data needed to refine the structural geology 
and geochemical models, and for determination of reservoir rock 
characteristics that are quite different from Franciscan assemblage 
rocks. Your approval of this project is requested • 

Stroh-Twichell 
cc: W. T. Box, Jr. 

J. R. Counsil 
K. L. Enedy ~~ ~~17 r"f'~ 
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Sample Type Purpose of Sampler Date Date 
Sample Depth or (e.g. full-dia. Sampling (e.g. of 

Depth Interval core, rubble, for fluid- (Investigator) Sam-
Sample 

etc.) inclusion study and Institution pled 
Return 

~ VI 4477 1 
( lJ?7t8 m) -parrt'al ciore- ~l~ caJfnlZ c;% ?lUTJI~ 5A ~ 
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~ ~>44b4l5 -~ 1 /1 II 1/ II 

(r~W,B-1 ,9 
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Core Sample Record 
/ 

Well or Borehole _tiA_ 1_EYl_ -_4 _____ Core Depth Interval 44?5~-4-4b7 
(i~?'7B- ~eol '1 /JI) 
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Well Name 
Core Location 

Company (Top of Core) 
Well ~eI}v. 

\ at 9"ry evel 

nll f'Zroft S I ef20tt E.. 
STA1E- If. of MIIJ (Cf: <;eC. ~ 

( 

111'-J, R~ 
~ftW 5onoma ., Cal if 

a..~0/7ft 

~11 .' VI~ft5/~ 
STAlE. ~ W fJE cor· I 

~oo!~.~7r-) qro~ 
EL . '21?!7ft 

CA<:jr;6-?A ~NI 1/tDW 
Amia~ cf CCf". seC D 

T I tl-J, R~W~f ~me. 

EL. 'l7CD ft ~ 0-; II. 

CAjPf/.-0 M~~~~ 
AminoiV 1 1 1~,~~) 6l1f'!ne.. Lake Co" lif. 
ft. ~fl-. 

CAI~-1 bf~?5 mttw 
Amit'lO;~ Eccr.~~ TIIl-J, ~!o Mro Ca ~ine 
ELEY. soncma d".-al il 

?)?78ft 

Core Depth or First Steam Entry 
Depth Interval Core Elevation or 

in Well 

Elevation Interval Drilled De~th ~DD2 
Drilled Depth (DD) True Vertical Depth (TVD) 

True Vertical Depth (T VD) Elevation (EL.) 

VI/ (QLr;h- fif2k;fo tt -~-jn -~ft W -177Bft 
1W 0121- 0101 ft 1VV :<t 71B ff 

eL. -~~o/H 

I7P ~fY'-~ it - i~O fo - 1'7?J ff pp~ 
lVl7 ~??- o/}&J ft 1YPft 

EL. -~7ft 

W ~(7-~17tft t4~(7 to +-4~.oB W"77o ft 
lY£7 7711 it lYp f4 7- '2:11B ff 
a -81 1 ff 

W 7EYf1, - 7&rl., fI- -7?'~'O to -t;819.7ft vr %71 ff-
1W 7?/~ - 7719. 7 ft 1'1[7 '.7r;02 ft 

EL -7~ft-

W 44'7}--+407 tt -tOP 'to -laD ft W:17pft 
lW -+HB-44~fI- IYI7 -1'21'1 ft 

~-II44ft W 
MAJOR. ~ c!IR<!ULATIa.l ~ 

p~ 4241--4?i I - ' 1 fA~ 
1Vt7~~ :1~ w 
n. - 61771'0 -~7' ~A.'\& ~ 

.. 

Geysers Core Samples 
5[a:t=v ~l E3<J A.S CF 04/I'7I1J7 

AIR eitEJ..llijE 
DRILLI~ R.Ult7 

Rock 
Comments Type 

~W~~11 w{e. 4" dfa. core, 
mC?3 ~n it) 
~alf lo~i1u-

il')al~ 

~ core. 
f'eCo.'ery 

~~~fr~d 
mill 

h~~pIOO 

~~~9hTrte. +·~dia . core. 

~ · .. r-d{a . ~ 9 e. 
~i~~:alf 
~m~i.tud i rra I~ 
or Im<l9l~ 

b~rjm;-~~- 4'~dla e,a-e ------
m~7~rite 1 ~c . reM~i-n':;; I \11 I" 
~~ "",'];1' 10 F I'1 1"e. 

~/a~~ 1/ 

~ 

~~cf~ 
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IZ~2 -
WELL: 4 
LOCATION: 1789407E 407003N 
SURFACE ELEVATION: 3395. 
CASING SHOE: 4429. 
FLOWRATE (KLBS/HR): 70. 

COMMENTS : FISH LEFT IN HOLE - TOP AT 7310 . 

M.D. T.V.D N( -S) E( -W) COMPo INC 

O. O. O. O. O. 
200. 200. -5 . O. -100. 
400 . 400. -10 . l. -100. 
600. 600. -15. 2. -100 . 
800. 800. -20. 4 . -100. 

1000. 1000. -26 . 6 . -100. 
1049. 1049. -27. 7. O. 
1200. 1200. - 3l. 12. -100 . 
1400. 1400 . -36 . 17. -100. 
1600 . 1600. -42 . 2l. -100. 
1800 . 1799 . -49 . 24 . -100. 
2000. 1999. -57. 25 . -100. 
2059. 2058. -59 . 25. O. 
2200. 2199. - 74. 27. -100 . 
2400. 2399. -9l. 27. - 100. 
2600. 2599. -103 . 24. -100. 
2800. 2798. -109. 19. -100. 
3000. 2997. -110 . 11. -100 . 
3017. 3014. -llO . 10. O. 
3200. 3195. -97 . -6 . -100. 
3400. 3394. -83 . -23 . -100 . 
3600. 3592. -68 . -39. -100. 
3800. 379l. -52 . -55. -100. 
4000. 3989. - 35 . -70 . -100. 
402l. 4010. -34 . -72 . O. 
4200. 4189. -17. - 8l. -100. 
424l. 4230 . -13 . - 83. -l. 
4400. 4388 . 2. -92. -100. 
4429. 4417 . 4 . -94. -10 . ..... <:OPE-
4530. 4517 . 14 . -10l. 25. 
4600. 4587. 2l. -105. -100. 
4800 . 4785. 40 . -120. -100. 
5000. 4982. 59 . -135. - 100 . 
5036. 5018 . 62 . -138. O. 
5145. 5125. 73. - 146. 5. 
5200. 5178 . 78 . -15l. -100. 
5268. 5245 . 84. - 157 . 5. 
5400. 5374 . 97. -168 . -100. 
5600. 5570. 117. -188. -100. 
5800. 5767 . 137. -209. -100. 
6000. 5964. 158. -233. -100. 
6003 . 5967 . 158 . -233. O. 
6200. 6164 . 177 . -26l. -100. 
6400. 6362. 198. -289. -100. 
6600. 656l. 220. -319. -100. 
6800. 6758 . 242. -349. -100. 
7000. 6956. 266. -380. -100. 
7035. 6990. 270. -386. O. 
7200. 7150. 289. -420. -100. 
7295. 7243. 30l. -439. 100. 
7400 . 7345. 314 . -458. -100. 
7597. 7538. 340. -492. 20. 
7600. 7540. 340 . -493. -100. 
7800. 7736. 368. -524. -100. 
8000. 7932. 398. -55l. -100. 
8035. 7966. 403. -555. O. 
8200. 8l28. 429. -574. -100. 
8357 . 8282. 454. -590. O. 

OPEN HOLE DESCRIPTION 
**** INTERVAL ****** 

SIZE (IN) TOP BOTTOM 

8.75 4429 . 8357. 
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CA 1862-4 (82- 28) Core Description r 
On Thursday, March 20, 1980, ten feet of foliated graywacke was cored in 
the CA 1862-4 (82- 28) well. The cored interval was from 4455 feet to 4465 
feet. All ten feet of the core was recovered. A true measurement of the 
core is not possible due to the fragmented nature of some of the core 

samples. 

Tray #1 (Top of core--core interval 4455' to 4458' 2 1
') 

The entire length of the pieces filling tray #1 is 38". All pieces are foliated 
graywacke with stringers and pods of altered rock parallel to and cross 

cutting the foliation. 

Section lA (4455' - 4456' 7") - foliated graywacke; light, m.ed., dark gray to 
green color; m.ed. to coarse grained; poorly sorted; quartz-clasts are some­
times distinct in with a black, argillaceous to micaceous partings and discon­
tinuous stringers; also green, chloritic "matrix" present; none of the other 
clasts are identifiable due to small size but guess that the light gray clasts are 
probable feldspar and chert, and the darker gray clasts are lith frags. of one 
sort or another. The strong foliated texture is due to discontinuous black 
bands of argillite and argillaceous partings that are microscopic to 7m.rn in 
width. There are also discontinuous green bands of highly variable width 
(microscopic to 1 cm.) that are probably completely chloritized and altered, 
very fine grained, mylonized graywacke material. Highly irregular pods and 
stringers, yellowish-pink, white, and light gray in color, parallel the foliation 
as well as cut across it. These are com.posed of pinkish calcite and m.ilky 
white to translucent quartz. The m.inerals are mixed together with calcite 
veinlets penetrating the quartz in a mosaic type pattern. No zonation of 
quartz at the margin and calcite in the interior was noted. Some of the pods 
and stringers have green chlorite associated with the above two m.inerals. 
It is believed that the pods of calcite and quartz were form.ed from preferential 
dissolution of graywacke inclusions (pebble size) that were initially in the 
graywacke and that were of different com.position and/ or underwent a different 
tectonic history (stressed differently) than the graywacke the inclusions were 
imbedded in. Some of the pods still have some relict graywacke that has not 
been completely resorbed. (Evidence for graywacke inclusions comes from 
compression and warping of the graywacke / argillite layers beneath the 
inclusion, and no deformation of the layers surrounding the inclusion as rock 
material was deposited around it.) The foliation is approximately at 50 0 to 
the axial plane of the core. Many of the argillite bands are highly deformed. 
Small scale vertical faults, crenulations, folds, and irregular, broken 
contortions of the argillite bands are all present. The green "graywacke" 

1?ands are warped and folded but not to the sam.e degree as the argillite bands. 
The argillaceous partings within the graywacke are often crenulated and the 
graywacke itself has a cataclastic texture. Argillite bands appear in both 
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the graywacke and the green IIgraywacke" bands. The calcite/qua:rtz veinlets 
and stringers are both parallel to and cross cut the foliation. They are 
found in all of the above rock types. They are highly irregular in width, 
ranging from microscopic to 6mm, and often appear to be discontinuous along 
their . length because of this. Most of the larger stringers parallel the 
foliation. The high angle calcite/quartz filled fractures range from parallel 
to the axial plane to 40° from the axial plane of the core. Maximum width of 
these fractures is roughly 2mm. Some of these cannot be traced as through 
going fractures but are lost in the calcite/quartz stringers that parallel the 
foliation. The most common sulfide was pyrite, and only a thin "seam" was 
found where cubic pyrite was disseminated in coarse, unchloritized graywacke 
along either side of a thin « I /4 mm) argillite band. The pyrite crystals 
were less than 1/2mm in size. Using the binocular m.icroscope on high 
power (40X), cubic pyrite, drusy pyrrhotite, and a very small amount of 
crystalline sphalerite was found in a small lense (1/ 2cm by 2cm) of altered, 
chloritized graywacke parallel to the foliation. This lense was surrounded 
by argillite and IIgreenli chloritized graywacke bands. 

Section IB (4456' 7" - 4457' 6") - foliated graywacke as described above. The 
prominent features in this core piece are a large (approx. 5 1/2" by 5"), 
altered graywacke inclusion and a faulted and folded green chloritized "graywacke" 
band. The altered graywacke inclusion is grayish-white and contains gray, 
translucent quartz clasts (up to Im.m in size), and is cross cut by numerous 
creamy pink colored calcite veins ranging up to 5mm in width. Under high 
power (40X) binocular examination, there is quartz as sociated with some of 
the calcite veins. A few veins have small (!rum) vuggy areas where microscopic 
quartz crystals protrude through the calcite into the open space. Surrounding ~ 
the calcite veins is gray, translucent, drusy quartz and a soft, earthy, white ~ 
clay(?). These occupy most of the area not cut by the calcite veins. Sporadic 
rare traces of cubic pyrite and sphalerite are present in this inclusion. The 
green chloritized band displaced by a fault is irregular in thickness and 
interfingers with smaller, dark gray to black argillite bands. The bands 
form a prominent chevron fold in proximity to the fault. The axial plane of 
the fold trends roughly parallel to the fault plane. There is approx. 2" 
displacement of the green band. The fault itself trends at 20° to the axial 
plane of the core. It is m.ineralized over much of its length but in som.e places 
is defined by strung out cataclastic graywacke and micaceous argillite bands. 
The ITlineralization along the fault is ITluch the saITle as in the graywacke inclusion. 
However, white, silky to fibrous natrolite (?) "laths" are present in the quartz 
and calcite mineralization of the fault. The laths are less than 2m.m. in length. 
Under high power exaITlination (40X), small stringers of chlorite/ serpentinite 
containing sphalerite and sOITletiITles pyrite and minor pyrrhotite are present 
within the cataclastic graywacke or along the margins of quartz/calcite stringers 
in P!s>xiITlity to the green band. These closely reseITlble the smaller, discontinuous 
a rgillite bands. 
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Section IC (4457' 6" - 4458' 2") - continued foliated, chloritized, cataclastic 
graywacke as described for Section IA the fault continues into this piece of the 
core. The fault plane ranges between 5° and 10° from the axial plane of the core. 
A thin (lrnrn in width) band of cataclastic graywacke and argillite strung out 
parallel to the fault marks the fault' ,s plane through the core piece. On one 
side of this plane, the foliated graywacke butts up against the strung out 
graywacke and argillite. On the other side, a zone 2 1/2 to 3 cm in width of 
disrupted graywacke inclusions, argillite stringers , green bands, and quartz/ 
calcite veins and stringers butt up against the strung out graywacke/argillite. 
This zone appears to have both plastic deformation ("flow" of argillaceous ~ 
and green bands into the zone) and brittle deformation (fault gouge). The fault 
displaces an interval of argillite and green bands that parallel the foliation. 
The quartz/calcite veins and stringers both parallel and cross cut the foliation 
as described in Section lAo A white clay(?) and traces of chlorite are associated 
with the quartz and chlorite of many of the veins. A reddish- brown, soft 
substance is present in some of the vuggy areas of the more vertical quartz/ 
calcite veins. This may be something introduced from the drilling process. 
Some traces of sphalerite and pyrite were noted in chloritized and altered 
graywacke under high power (40X) binocular scope examination. Some serpen­
tinite(? ) was also noted in these areas. A few graywacke inclusions showed 
metamorphism.into the blueschist facies. These inclusions were found in the 
argillite/ green band/graywacke interval. 

Tray #2 (cored interval 4458' 2" to 4460' 8") 

The entire length of the pieces filling tray #2 is 29". All the pieces are foliated 
graywacke. The first piece is the most variable with large graywacke inclusions 
and green "graywacke" bands within the foliated graywacke. 

Section 2A (4458' 211 - 4459 1 3 11 ) - foliated, altered, chloritized graywacke as 
described in section lAo parts of this core section contain coarse to very 
coarse, poorly sorted graywacke. The fault described in Sections 1 Band 1 C 
divide the main foliated graywacke body from the foliated graywacke containing 
the altered graywacke inclusions and green "graywacke" bands. The fault is 
well defined in the top 5 11 of this core piece with green bands and quartz/ calcite 
stringers butting against coarse, foliated graywacke along a thin ( 1/4 mm) 
seam of strung out argillaceous material and probable mylonized graywacke 
material. This part of the fault trends at 5° to the axial plane of the core~ The 
lower 8 11 of the fault is poorly defined and at times is lost in the chaos of foliated 
graywacke, quartz/ calcite stringers, and green bands. The graywacke inclusions 
are oL variable size and shape (mostly large ranging between 3 11 and 6 11 in 
longest dimension), and of variable composition and degree of alteration. The 
inclusion containing blueschist minerals (as observed by its bluish color) is the 
most compact, least altered and mineralized incluslon in this core piece. 
Another inclusion whose composition is probably quartz-feldspathic for the most ' 
part is partially altered (under 40X power, small chloritized patches are 
visible) and cut by quartz/ calcite veins. Small patches of white clay are also 
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present throughout the inclusion. This inclusion is surrounded by an envelope 
of mylonized graywacke and argillite ranging from lrr...m. to 1 cm in width. 
The quartz/ calcite veins do not penetrate through this envelope. In a few 
places the mylonized material appears to flow into the veins. In one area the 
vein inside the inclusion appears to connect with a small quartz/ calcite 
stringer outside the inclusion by a finer grained, more mylonized and offset 
band of graywacke and argillite than that surrounding the inclusion. I believe 
the fluid that altered and mineralized this inclusion was introduced along such 
paths as described above. Once in the inclusion, the fluid moved through 
fractures within the inclusion altering the matrix component to chlorite and 
precipitating quartz then pinkish calcite in the fractures. A third large inclusion 
is quite different from those previously described. It appears to be totally 
altered to quartz and small patches of white clay with pinkish calcite veins 
cutting across the quartz in a random pattern. Most of the margin of this 
inclusion is irregular and diffuse as if the foliated graywacke and chloritic 
bands surrounding the inclusion are being absorbed by it. A few patches of 
graywacke are completely surrounded by the altered material. Again, most 
of the altered material is compactly contained with little communication with 
quartz/ calcite pods and stringers outside the inclusion. Sporadic trace 
amounts of sphalerite and pyrite imbedded in chlorite/ serpentinite were noted 
parallel to the foliation under high power (40X). A mineralized fracture 
parallel to the axial plane of the core cross cuts all features (green bands, 
argillite bands, inclusions, quartz/ calcite stringers, etc). Only two minerals 
are present in the fracture; quartz, predominantly translucent, gray, and 
anhedral but forming clear, enhedral crystals in the vuggy areas, and calcite. 
The fracture is lmm or less in width. The minerals, at times, entirely plug 
the fracture. 

Section 2B (4459' 3" - 4460' 8") - section 2B is composed of four pieces of 
core; three pieces having broken off of the main piece. This section is 
predominantly foliated graywacke with smaller quartz/ calcite stringers than 
in the sections above. (Examination under high power (40X) of the graywacke 
reveals a strongly foliated, green and gray, medium to coarse grained 
graywacke. The more altered areas contain quartz clasts, feldspars that have 
been altered to a white clay, strung out argillaceous bands, chloritized 
matrix, and cubic pyrite and some possible pyrrhotite. A few blueschist 
fragments were present in the graywacke. All the graywacke constituents 
exhibit cataclastic texture. Chlorite is present in sporadic patches. Trace 
amounts of sphalerite are present here and there in the graywacke and are 
commonly associated with chlorite/ serpentinite lenses and stringers.) The 
quartz/calcite pods and stringers are as described in section lA. The larger 
pods have a few natrolite (?) laths in their interior. Small faults displace 
some of quartz/ calcite stringers that are parallel to the foliation by as much 
as 1/2 cm. The mineralized fracture described for the end of section 2A 
above, continues through section 2B. Three pieces of the core broke along 
this fracture so that the mineralization is displayed along a planar surface. 
Quartz and calcite are the predominant minerals, with quartz forming along 



the margins of the graywacke and calcite within. Pyrite and pyrrhotite are 
present throughout the above two fracture mineralization as seen under high 
power (40X) examination. Sphalerite is present here and there (again using 
40X). The very end of this core section contains a section of discontinuous, 
stretched out graywacke and argillite bands, a:nd quartz/ calcite stringers. 
These have been displaced approximately 2 1/2 cm by a fault trending 25° 
from the axial plane of the core. This fault seems to parallel the smaller 
faults that displace the quartz/ calcite stringers as described earlier for this 
section. Within the stretched out graywacke/argillite is a lense of altered 
(whitish) graywacke containing thin seams of pyrite. Sporadic traces of 
sphalerite sometimes accompany the pyrite. Minor amounts of pyrrhotite are 
present in the altered graywacke but does not seem to accompany the pyrite 
in the seams, Examination was done under 40X. The seams are less than 
1/4 rnrn in width. 
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Tray #3 (cored interval 4460' 8" to 4465') 

The entire length of the pieces filling tray #3 is not possible due to the broken 
nature of the bottom of the core. The fir st two core sections in this tray 
total approximately 39". The remaining broken pieces represent the bottom 
13 11 of the core. All pieces are foliated graywacke with an abundance of 
dis rupted, alte red graywacke inclusions. 

Section 3A (4460' 8" - 44621 2") - foliated graywacke containing many graywacke 
inclusions. The inclusions are of variable composition. Their degree of 
alteration is related to their initial composition and degree of deform-
ation. One of the inclusions is a long (wrapping around half the core), stretch 
out, quartzose graywacke with thin, micaceous argillite bands that parallel 
the foliation within the main graywacke of the core. There are relatively few 
pinkish quartz/ calcite veins and pods within this inclusion. Most of these 
veins are totally contained within the inclusion which is surrounded by chloritized, 
foliated graywacke or argillite. Another inclusion is green in color, containing 
quartz and two kinds of chlorite (? ) one an aqua green color, the other an 
avocado green. This inclusion contains the largest (4cm X 4cm) quartz/ calcite 
pod present in this core section. The inclusion contains quartz/ calcite veins, 
most of which are not through-going into the surrounding chloritized, foliated 
graywacke. Pyrite is present here and there throughout the inclusion. Other 
graywacke inclusions have undergone blueschist facies metamorphism and are 
cut by only a few quartz/ calcite veins. Still other inclusions are mostly quartzose 
with some chlorite present. These last contain the most quartz/ calcite veins 
and pods. Deformation has been fairly severe in this core section. Small 
scale faults displacing the micaceous partings 6f the graywacke, the argillite 
and green bands, and the quartz/ calcite stringers are numerous. Crenulations 
are readily apparent. Much of the graywacke is so disrupted and altered that 
the foliation is lost. Pyrite, pyrrhotite, and sphalerite can be found in the 
foliated, altered graywacke under high power (40X) but only in trace amounts. 
There is much more altered graywacke without sulfides than there is with. 
Pyrite is the most abundant sulfide in this core section. A piece of core broke 
from the main section along a mineralized fracture as described for section 2B. 
This mineralized fracture dies out approximately half way down the 3A section. 

Section 3B (44621 2" - 4463 1 11") - foliated graywacke containing numerous 
graywacke inclusions of all shapes and sizes. This section is the most disrupted 
of the entire core. The foliated texture is completely disrupted in the upper 
2/3 of this core section. Quartz/ calcite veins and pods are numerous. Faults, 
folds, and crenulations as described for section 3A are numerous. They all 
serve to juxtapose the different rock types and alteration products into a 
chaotic macrobreccia. Large portions of the graywacke are totally chloritized 
or nearly so. The relict texture indicates differences in the grain size and 
primary composition before chloritization took place. The graywacke inclusions 
resemble those described for section lA and 3A. Sulfides are most abundant' 
in small, medium to very dark green patches and lenses of chlorite. Sphalerite, 



8 

pyrite, and pyrrhotite may all be present together within the lense or just 
pyrite with or sphalerite by itself. Usually sphalerite occupies the central 
portion of the chloritic patch. The bottom of this core section is broken 
into four pieces. Some of the breaks occurred along two mineralized 
fractures. One of the fractures trends at 25° to the axial plane of the core 
and contains quartz (first to crystallize out), calcite, and sphalerite. The 
other trends at 55° to the core's axial plane and contains just quartz and 
calcite. This last mineralized fracture may really be a quartz/ calcite 
pod that has split in half. 

The last 13" of the core (bottom) is broken apart and some pieces were 
lost on the rig floor. The remaining pieces resemble the chaotic "macrobreccia" 
of section 3B. Some of the pieces contain more argillite and darker gray 
argillaceous graywacke than observed in the sections above. 

Described by Mary K. Twichell 

MKT/jg 



9 

38 

\ 
_-,11 

<:.\y\ -.-<.. 



CORE LABORATORIES, INC. 
Special Core Analysis 

Page 4 of 4 --- ---
File · SCAL-308-86032 

EFFECTIVE PERMEABILITY TO OIL 

Geysers Geothermal Company We 11 s As Noted 

Effective Speci fi c 
Permeability Overburden Permeability Permeability 

Well Sample Poros ity, to Air ~ Pres sure, to Water, Ratio, 
1.0. Number percent mi 11 i darcys psi millidarcys water/ai r 

Ba rrows 2 2 4.6 0.48 6800 0.027 0.056 

CA 958-3A 4 1.4 0.089 2860 0.0015 0.017 

CA 1862-4 7 2.6 0.28 5210 * 

CA 1862-17 10H** 0.9 0.10 8140 0.0017 0.017 

MLM 3 14 9.1 1.8 5190 0.040 0.022 

*Effectively impermeable with 5210 psi effective confining pressure and 100 psi 
injection pressure . 

**l-inch diameter core plug 

This nport, blS~d on obs~rvations .nd aaterhls suppll~ by th~ cli~nt, is prepared for th~ exclusin and CXlnfi~nthl US~ by th~ client. The .n.lyses, 
opinions, or Inu."retatlons contained herein represent the judg8lent of tore laboratories, Inc.; however, Core laboratories, Inc., and Its eqJloyees 
ISSurre no responsibility anc aake no warranties or representations IS to the utility of this re:>art to the client or IS to the productivity, proper 
operation, or profltablen~s! of .oy on, 9IS, or oth~r .IMral f"r"IIIItion or w~l1 in connection "'lth which such report lIIay be used or relied upon. 



CORE LABORATORIES, INC. 
Special Core Analysis 

PERMEABILITY TO AIR AND POROSITY 

Geysers Geothermal Company 

Well 
Identification 

Barrows 2 
. . 

CA' 958-3A 

Sample 
Number 

2 

4 

(ll?yB) CA 1862-4 (J) 

_ 6,,<l8~1) G <> </,1~ 

MLM 3 14 

*l-inch diameter core plug 

;> 

Well s As Noted 

Pe rmeabi 1 i ty 
to Ai r, 

mi 11 ida rcys 

0.48 

0.089 

0.28 

-~ ;5Q . t' 

1.8 

Page 2 of 4 --- ---
File SCAL-308-86032 

Porosi ty, 
percent 

4.6 

1.4 

2.6 

9.1 

This report, blSed on observations and .ateM,ls sUllplied by the client, is prepared for the exclusive lind confidential use by tI>e client. The aMlyses, 
opinions, or interpretations contained ~rein represent the judgewnt of Core laboratories, Inc.; bowever, Core laboratories, Inc., and its ~loyees 
.ss~ no responsibility .nd .ate no OOIrTAnties or representations AS to the utility of this report to the client or .s to the productivity. proper 
operation, or profttableness of any 011. gas, or other !rineral for.aUon or well jn connectton wtth which such report .. y be use<! or relied upon. 
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13EYSEF~S GEOTHEFmAL CClMF'ANY 
MISC. WELLS 

~:;AMPL[ DEPTH PEF,M 
NUMBER FEET MAXIMUM 
----_ .... _ _ .... _ •• ____ ........ __ ...... 00 .... _ --_._---_. 

1 BARROWS 2 3T/B 0.64 
2 BARRo\oJS 2 41'/13 0.30 
3 CA-958-3A 1 CT /8 0.44 
4 C1\-958-3A 2BT/B 0.18 
5 CA-9SS':"3A SAT 0.12 
6 C1\-958-6 O. ~j6 

Q) CA - 18 6 2 - 4 1 B T / B ~L 3 
8 CA-1862-4 lCT/B 0.30 
9 CA-1862-17 FT/B 0.30 

* :1.0 CA-1862-17G 0.12 
:1.1 MLM-3 lCT/B <0.01 
:1.2 MLH-3 3A <0.0:1. 
13 MLM-3 613 <0.01 
14 MLM-3 8AT 6.9 

* INDICATES PLUG PERMEABILITY 

CORE LABOR,D --'-ORIES, INC. 
Petroleum Reser r Engineering PAGE 1 

DALLAS, T~X.A9 

DATE 3-26-86 FILE NO. 32020-15092 
FORMATION API WELL NO.! 
DRLG. FLUID: LABORATORY MIDLAND, TEXAS 
LOCATION 

FULL [lIAMETEF~ ANAL.YSIS - SUMMATION OF FLUIDS 

PEF~M F'EF,M FLD OIL% WTR% GF,AIN 
90 [lEG VEF.:TICAL POR POR POR DEN M 
-----_. __ . _._._.---.-- -_.-.-.-

<0.01 11. 3.0 0.0 B.3 2.6B 
0.26 0.70 4.7 0.0 8.3 2.71 
0.39 <0.01 t .3 0.0 22.2 2.72 
0.13 O. :1.1 1.3 0.0 22.2 2.72 
0.07 o. :58 o. ~;j 0.0 50.0 2.70 
0.39 1.6 1.9 0.0 62.5 2.71 
O.BS VF 1.9 0.0 46.0 2.7b VERTICALLY FRACTURED 
0.25 0.35 1.9 0.0 43.5 2.76 
0.21 0.41 1.2 0.0 40.0 2.67 

0.0:1. 1.6 0.0 75.0 2.66 
<0.0l. <0.01 ") "> 

~ . ...:.. 0.0 B7.5 2.72 
<0.01 <0.01 :I. .7 0.0 33.3 2.69 
<0.01 0.06 2.8 0.0 14.6 2.69 
0.22 2.3 9.4 0.0 14.9 2.78 

The~ an"lv~~~. opmiom or inlerpretalions are hA~cd on oh~ervaliom and l11alcrL,ls supplied by the client to whom, and for who~ exclusive and confidenlL,ll1se, thj~ reporl Is made. The irllcrprtl'li,,"< (If np",jnm 
txpres< "c~rnl Ihr h"t ill"~tne,'1 nf Core l.J>horAlorirs, Inc. (1111 errors pnd omiulona excepted Core laboratorle., Inc. and \1. officers nllli rtnrlnyr~s, U\lItne nllruponslhllily Jlltl I11n~ "II"n1\' Ilr 
repre.e: .. .. .. ,lI1s. a~ 10 the prouuctlvlty, proper operation!, or profltnblrness or any oil, ,II or other miner •. ..-ell or gnd In connection with which Illch report I. med nr r~liell "1'1111. 



13EYSEF~S GEOTHERMAL COMPANY 
MISC. WELLS 

7\"~,> 
-- ' , -

ElAMPLE DEPTH PERM 
NUMBER FEET MAXIMUM 
------ ------------- -_ .. _-----

1 BARROHS 2 3T/B 0.64 
2 BARROHS 2 4T/B 0.30 
3 CA-9S8-3A lCT/B 0.44 
4 CA-9S8-3A 2BT/B 0.18 
5 CA-9S8-3A SAT 0.12 
6 CA-958-6 0.56 
7 CA-IB 62-4 IBT /B 3.3 
8 CA-1862-4 lCT/B 0.30 
9 CA-1862-17 FT/B 0.30 

* 10 GA-IB 6~-17.c; 0.12 
11 MLM-3 lCT/B <0.01 
12 MLM-3 3A <0.01 
13 MLM--j 6B <0.01 
14 MLM-3 BAT 6 . 9 

* INDICATES PLUG PERMEABILITY 

CORE LABORATORIES, INC. 
Petroleum Reservoir Eflgineer.ing 

DALLAS, TEXAS 

DATE 3-26-86 
FORMATION 
DRLG. FLUID: 
LOCATION 

FULL DIAMETER ANAl.YSIS 

tv 
PE Fm PERM HE OIL/.: WTF~/.: 

90 DEG VERTICAL. POR F'OR F'OR 
-----.--- --------

<0 ~ 01 11. 3.0 0.0 91.7 
0.26 0.70 t:' t:' 

..J • ..J 0.0 85.7 
0.39 <0.01 1.4 0.0 90.0 
0.13 0.11 1.4 0.0 90.0 
0.07 0.38 0.9 0.0 57.1 
0.39 1.6 2.6 0.0 72.7 
0.85 VF 2.1 0.0 92.5 
0.25 0.35 2.4 0.0 79.3 
0.21 0.41 1.7 0.0 85.7 

O.ot 1.8 0.0 66.3 
<0.01 <0.01 'i c-

L • ....J 0.0 88.9 
<0.01 <0.01 2.7 0.0 60.0 
<0.01 0.06 3.5 0.0 80.4 

0.22 2.3 9.5 0.0 97.9 

----' ? (/ '-' 
0::-

0 

r ( j "'-''''J ( 
I:' L J I~f J t(.){o "[ . ,J 

c 

PAGE 1 

FILE NO. 32020-15092 
AF'I WELL NCJ.: 
LABORATORY MIDLAND, TEXAS 

GRAIN 
[lEN M 
-----
2.68 
2.74 
2.72 
2.72 
2.71 
2.73 
2.77 VERTICALLY FRACTURED 
2.77 
2.68 
2.66 
2.72 
2.72 
2.71 
2.79 

fhes.c JnJlj'sc ~, OfJlnii..';lS or irllc.'rprt:l::ltiuns :lrC ba~ed on ob~rv:Jtlons :'Iud 1Il3(cri.3is supplied by the client to whom, and for whose exclusive 3nd (o nrider.ti:d lise, thl~ report IS malic'. r he.' l!lI·':;'!I'!.!!!,'!\-' ( q '.) r l!'I(\ l r(" 

np"5",d "present the he5t judgnH·,lt of Core uboratoric" Inc . (" II err o15 ,nd orni5Sioni excepted); but Core Laboratories, Inc. and Itl ofr,co r, and em,,\,,), ,'" .15<"n" no resrnn\lhli'l\ .",,1 ""I , " .. w.tl r ,n" '" 



GEYSERS GEOTHERMAL COMPANY 
3\26\116 
32020'15092 

SAMPLE \I!:LL 
NUMBER NAME & NUMBER 

PORE VOLUME 
BY SUMMHATION 

OF FLUIDS 
(ee) 

PORE VOLUME \lATER 
BY HELIUM LOSS 
INJECTION 

(ee) (gm) 

INJECTED GRAIN DENSITY GRAIN DENSI TY DUL K DUL K VOLUME UUL K VOLUME 
SA TURAT ION BY SUMMNATIOH BY HELIUM DENSITY BY CALI PER BY ARCHIMEDES 

OF FLUIDS INJECTION 
(gm) (grn/ee) (gm/ee) (grn/ee) (ee) (ee) 

.............. . ..................... .. ..... .... .. ... ........................ . .... . ....... .. .... .. .. . ......... . . . ....... .. . ..... . ..... .. ..... ........ ..... . ... ...... ... - ... .......... ...... - . .. .. . .. .......... 

Borrows 3T/B 12.00 12.00 1.00 11 . 00 2.68 2.65 2.63 402.774 398.00 
2 BorrOW5 I.T/B 2/ •. 00 211.00 7..00 27..00 2.71 2. 72 2.63 509 . ( 5') 507 . 00 
3 CA·951l·3A l CT/B 9.00 10.00 2. 00 7.00 2.72 2.70 2.70 719 .630 714.00 
4 CA·958·3A 2BT/B 9.00 10.00 2.00 7.00 2.72 2. 71 2.70 716.518 713.00 
5 CA·958·3A 5AT 4.00 7.00 2.00 2. 00 2 . 70 2.70 2.69 763 .022 759 . 00 
6 CA·958·6 8.00 11.00 5.00 3.00 2.71 2.73 2.68 417.485 416.00 
7 CA' 1862 . 4 1 B T IB 37.00 40.00 17.00 20.00 2.76 2.77 2. 73 1937.778 1936.00 
8 CA·1862·4 lCT/B 23.00 29.00 10 . 00 13 . 00 2.76 2.76 2.72 1212 .119') 1207.00 
9 CA·1862·17 FT/B 5.00 7.00 2.00 3.00 2.67 2.68 2.65 410.00 

10 CA·I862 ·17G 8.00 9.05 4.00 4.00 2.66 2.66 2.63 503.00 
11 MLM·3 lCTIB 8.00 9.00 7.00 1. 00 2. 72 2. 70 2.611 365.819 363.00 
12 MLM·3 3A 15.00 25.00 5.00 10.00 2.69 2.70 2.65 910.715 904.00 
13 MLH · 3 6B 41.00 51.00 6 . 00 35.00 2.69 2.71 2.64 1451.641 1452.00 
14 HLH·3 8AT. 47.00 48.00 7.00 40.00 2.78 2.76 2.61 505.180 500.00 

j ,t,'7 v'L ,"", 
\ 
J 



IZf;Z .. -

WELL: 4 
LOCATION: 1789407E 407003N 
SURFACE ELEVATION: 3395. 
CASING SHOE: 4429. 
FLOWRATE (KLBS/HR) : 70. 

COMMENTS: FISH LEFT IN HOLE - TOP AT 7310. 

M.D. T.V.D N( -S) E( -W) COMPo INC 

O. O. O. O. O. 
200. 200. -5. O. -100. 
400. 400. -10. l. -100. 
600. 600. -15. 2. -100. 
800. 800. -20. 4. -100. 

1000. 1000. -26. 6. -100. 
1049. 1049. -27. 7. o. 
1200. 1200. -3l. 12. -100. 
1400. 1400. -36. 17. -100. 
1600. 1600. -42. 2l. -100. 
1800. 1799. -49. 24. -100. 
2000. 1999. -57. 25. -100. 
2059. 2058. -59. 25. O. 
2200. 2199. -74. 27. -100. 
2400. 2399. -9l. 27. -100. 
2600. 2599. -103. 24. -100. 
2800. 2798. -109. 19. -100. 
3000. 2997. -110. 11. -100. 
3017. 3014. -110. 10. O. 
3200. 3195. -97. -6. -100. 
3400. 3394. -83. -23. -100. 
3600. 3592. -68. -39. -100. 
3800. 379l. -52. -55. -100. 
4000. 3989. -35. -70. -100. 
402l. 4010. -34. -72. O. 
4200. 4189. -17. -8l. -100. 
4241. 4230. -l3. -83. -l. 
4400. 4388. 2. -92. -100. 
4429. 4417. 4. -94. -10. 
4530. 4517. 14. -101. 25. 
4600. 4587. 2l. -105. -100. 
4800. 4785. 40. -120. -100. 
5000. 4982. 59. -135. -100. 
5036. 5018. 62. -138. O. 
5145. 5125. 73. -146. 5. 
5200. 5178. 78. -15l. -100. 
5268. 5245. 84. -157. 5. 
5400. 5374. 97. -168. -100. 
5600. 5570. 117. -188. -100. 
5800. 5767. 137. -209. -100. 
6000. 5964. 158. -233. -100. 
6003. 5967. 158. -233. O. 
6200. 6164. 177. -26l. -100. 
6400. 6362. 198. -289. -100. 
6600. 6561. 220. -319. -100. 
6800. 6758. 242. -349. -100. 
7000. 6956. 266. -380. -100. 
7035. 6990. 270. -386. O. 
7200. 7150. 289. -420. -100. 
7295. 7243. 30l. -439. 100. 
7400. 7345. 314. -458. -100. 
7597. 7538. 340. -492. 20. 
7600. 7540. 340. -493. -100. 
7800. 7736. 368. -524. -100. 
8000. 7932. 398. -55l. -100. 
8035. 7966. 403. -555. O. 
8200. 8128. 429. -574. -100. 
8357. 8282. 454. -590. O. 

OPEN HOLE DESCRIPTION 
**** INTERVAL ****** 

SIZE (IN) TOP BOTTOM 

8.75 4429. 8357. 
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Well Name 
Core Location 

Company (Top of Core) 
Well Ele:0, (at ,9""OO'Thvel 

d.A. leYl-17 ~Ofi~XOftE 
AminoiY sw ~~I) 

tr ~ t}J, IZ~J~J:1) Cillpine. SOnoma " ", 
~ ?i::h7 ft 
~~§~ ~lS 2~ftW. 
fomi noi 1/ Tf"~, ~~M~M) C21~ine. Lake do" I'f. 
a , ~nCDft-

M~-~ W~5 fecDftE 
NninOi~ ax.~.~ 

'I1i1.J, f\.BW (MD .; 
C-a ~rne.. . Ld~ db. /~~IIf. 

EL. '1s;ts ft-

Core Depth or First Steam Entry 
Depth Interval in Well 

Core Elevation or 

Drilled Depth (DD) Elevation Interval Drilled DeEth {DD} 
True Vertical Depth (TV D) 

True Vertical Depth (TVD) Elevation (EL.) 

w G:fJF,6 -0~' ft 
lYP t<Pf51- I~ ff -~ to -??1?ft- wecco--=EL 

1VP7~1'7 tr 
a. -4748ff 

VP ~Z-1o 7B~'2ft 
1\'[7 7728 to 7l '7 ff -~to -~.7H ~~4!fr 

-a. -~~18ft 

Vt7 4~ io 10/)2 1t - 'J.Q"?7 10 -ff.111 ft vv W4glf 
lYP ..fl~~ ib ~17 ft- lW ?Z'efJ it 

EL. -~fj-

M 
MAJOR W?r. ~~rI, WHILE. VRJU ... I MU I AT : 

Vl71=3X2ft 
l'Vp -41 G:&ff 
f::L. -'lIBhft 

~~m:f~F~;t 
[/~LLIJ..1G UIV H f3EE1J AIIZ. 

Geysers Core Samples 
5f()F(EJ/ Al E5l<1 At:? cr 01/17"11? 

Rock 
Comments Type 

gr-a~ ~c1ia 

/I 

/1 bad~ f~~men.-
tea ' on~ VI ';07- of re 

"""- rf~Ill3If1S 

-41/-dla .'~ 
II 

I 
I 
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CORE LABORATORIES, INC. 
Special Core Analysis 

Page 2 --- of 4 ---
File SCAL-308-86032 

PERMEABILITY TO AIR AND POROSITY 

Geysers Geothermal Company We 11 s As Noted 

Pe rrneabi 1 i ty 
Well Sample to Ai r, Porosity, 

Identification Number m; 11 ida rc,ls eercent 

Barrows 2 2 0.48 4.6 

CA 958-3A 4 0.089 1.4 

CA 1862-4 7 0.28 2.6 

(17fr) CA 1862-17 10H* 0.10 0.9 

MLM 3 14 1.8 9.1 

*l-inch diameter core plug 

this report, blsed on obserVltions Ind -.eteri.ls supplied by the client, is prepared for the exclusive and confidentiAl use by the client. The InAlyses, 
opinions, or interpretations contained tleretn represent the judqelltnt of tore l.boratortH, Inc.; '-ever, tore laborAtories, Inc., And its etaPloyees 
ISS ... 110 responstbillty Ind -.eke no WArranties or representations as to the utl1ity of this report to the cl1ent or u to the productivity, proper 
operAtion, or profitableness of any oil, gas, or other II1neral fOl"llation or well jn connection with whtch such report .. y be used or relied upon. 



DEYSEf~S GEClTHEF\MAL COMPANY 
MISC. WELLS 

~:;I~MPLE DEPTH PEF\M 
NUMBER FEET MAXIMUM 
-----_ .. .. _ .... w .. __ .................... __ 00 .. __ --_._---_. 

1 BI\RROV:S 2 31'/H 0.64 
~) , .... EARRo\~S 2 41'/13 0.30 
3 CA-958-31\ 1C1'/B 0.44 
4 CI\-958-3A 2BT/B 0.18 
~-) CI\-958':"3A SAT 0.12 
6 CA-958-6 O. ~j6 
7 CA-1862-4 1ET/13 :~. 3 
8 CA-1862-4 1CI/B 0.30 
9 CA-1862-17 FIlE 0.30 

* @ CA-1862-17G 0.12 
:1.1 MLM-3 1CT/B <0.01 
:1.2 MLH-3 3A <0.0:1. 
13 MLM-3 613 <0.01 
14 MLM-3 8AT 6.9 

* INDICATES PLUG PERMEABILITY 

COR E LAB 0 R A ""- 0 R I E S, INC. 
l'elrolellm Reser r Engineering F'AGE 1 

CALLAS, TI!:XAB 

DATE 3-26-86 FILE NO. 32020-15092 
FORMATION API WELL NO.: 
DRLG. FLUID: LABORATORY MID(AND, TEXAS 
LOCATION 

FULL DIAMETEF\ ANAl.YSIS - SUMMATION OF FLUIDS 

PEf~M PEF\M FLD OIL/. WTF..:/. GF..:AIN 
90 DEG VEFn I CAL POR POR POR DEN M -----_. __ . --_._._-_._- -_._._.-

<0.01 11. 3.0 0.0 B.3 2.68 
0.26 0.70 4.7 0.0 8.3 2.71 
0.39 <0.01 1. • :~ 0.0 2?.2 2.72 
0.13 0.:1.1 :1..3 0.0 22.2 2.72 
0.07 O. ~58 O. ~:j 0.0 50.0 2.70 
0.39 1.6 1..9 0.0 62.5 2.71 
0.05 VF 1.9 0.0 46.0 2.76 VERTICALLY FRACTURED 
0.25 0.35 1.9 0.0 43.5 2.76 
0.21 0.41 :I. .2 0.0 40.0 2.67 

0.01 1.6 0.0 75.0 2.66 
<0. OJ. <0.01 ") ,.., 

~ . .:.. 0.0 87.5 ::~ • 72 
<0.01 <0.01 :1..7 0.0 :53.3 2.69 
<0.01 0.06 2.8 0.0 1.4.6 2.69 

0.22 2.3 9.4 0.0 14.9 2.78 

Thc.c an:dvsc5. opinions or Inlerprelalions are hn,cd on oh,ervalions Dnd matcrL,ls supplied by the clien' 10 whom, and ror who~ exclusive nnd eonndenl~,llIse, Ihi~ reporl is made . The inlerprtlalil'"' 01 or,"i""' 
txpre" 'rc~tlll Ih,· he,1 .illtl~l1le'll or Core LPhoralorics, Inc. (nil errors Rnd omluloOi excepted Core Laboratorlel, Inc. Ind III nrneers And tl1lrloytrl,lS~lIl1le no r~~ponslbllily ~lIl1l1ln~ ';11' 1"'1\' "' 

repre.e: .. ... . ,IIlS, B~ 10 the prouucllvllY,l'rnper operation!, '" profilahltnes.s or any 011,1111 or oth.r miner ...... 11 or und In connection with which tllch lep<lfl I. ",etl nr relletl "l,un. 



GEYSEF,S GEOTHERMAL COMPANY 
MISC. WELLS 

--:~--- , 
, -

SAMPLE DEPTH PERM 
NUMBER FEET MAXIMUM 
------ ------------- -_ .... _----

1 BARROWS 2 3T/B 0.64 
2 BARROWS 2 4T/B 0.30 
3 CA-9S8-3A lCT/B 0.44 
4 CA-958-3A 2BT/B 0.18 
5 CA-9S8-3A SAT 0.12 
6 CA-958-6 0.56 
7 CA-1862-41BT/B 3.3 
8 CA-1862-4 lCT/B 0.30 
9 CA-1862-17 FT/ll 0.30 

* 10 GA-18 6~-1 (G 0.12 
11 MLM-3 lCT/B <0.01 
12 MLM-3 3A <0.01 
13 MLM--j 6B <0.01 
14 MLM-3 8AT 6.9 

* INDICATES PLUG PERMEABILITY 

CORE LABORATORIES, INC, 
Petroleum Reservoir Engineering 

DALLAS, TEXAS 

DATE 3-26-86 
FORMATION 
DRLG. FLUID: 
LOCATION 

FULL DIAMETER ANALYSIS 

fr: 
F'Ef,M F'ERM HE DILl. WTF,1. 
90 [lEG VERTICAl. POR F'OR POR 
-------- --------

<0.01 11. 3.0 0.0 91.7 
0.26 0.70 5.5 0.0 85.7 
0.39 <0.01 1.4 0.0 90.0 
0.13 0.11 1.4 0.0 90.0 
0.07 0.38 0.9 0.0 57.1 
0.39 1.6 2.6 0.0 72.7 
0.85 VF 2.1 0.0 92.5 
0.25 0.35 2.4 0.0 79.3 
0.21 0.41 1.7 0.0 85.7 

0.01. 1.8 0.0 66.3 
<0.01 <0.01 'i C-

~ • ...J 0.0 88.9 
<0.01 <0.01 2.7 0.0 60.0 
<0.01 0.06 3.5 0.0 80.4 

0.22 2.3 9.5 0.0 97.9 
--'--. 

-I c '.? ~., ,( ... ) a.·_ v i ( . \ 

{) 

-
J c/·' (D '1 .~J , d t(~ 

F'AGE 1 

FILE NO. 32020-15092 
A F' I W t- LI_ N (J. : 

LABORATORY MIDLAND, TEXAS 

GRAIN 
(lEN M 
-----
2.68 
2.74 
2.72 
2.72 
2.71 
2.73 
2.77 VERTICALLY FRACTURED 
2.77 
2.68 
2 . 66 
2.72 
2.72 
2.71 
2.79 

These Jrlalyse~. Op lnU.'l;1 S or intt'q'Hl'I:Jlluns Jre hased on obse rvatlo n li :\Ild lll;llcrlJls supplied by the cHent to whom, and for who se ex.c1usive Jnd ~(\nfidcnli:tllIse, :t\l~ rqxH t I~ maJC' I hl' 1fl1· · ~;\!I·I .I!I.qh \ 11 '."l rlfi!tll l ) 

expressed represenl Ihe neS! ju dg rnr,lI of Core l..'boralor ics , Inc , (a ll errors and omission; excepted); but Core uborllor\e!,lne. and III orn een and CI11~10 )' Ctl . , s,"m c no re'r0n\lhli,'~ ,,,,, I "",l, P." "'-H"rl\ "I 



GEYSERS GEOTHERMAL COMPANY 
3\26\86 

32020'15092 

SAMPLE \.I!:LL 
NUMBER NAME & NUMBER 

PORE VOLUME 
BY SUMMNATION 

OF FLUIDS 
(ee) 

PORE VOLUME IIATER 
BY HELIUM LOSS 
INJECTION 

(ee) (gm) 

INJECTED GRAIN DENSI TY GRAIN DENSI TY OULK BULK VOLUME BULK VOLUME 
SA TURAT I ON BY SUMMHATION BY HELIUM DENS I TV BY CALI PER BY ARCHIMEDES 

OF FLUIDS INJECTION 
(gm) (grnl cc) (gm/ce) (grn/ce) (cc) (ee) 

..................... .. ........................... .. ........................................ . .... .. ..................... . . . ...... . _. --. ..... . ...... . . . .. ... _ ... . _- ... _ .. ..... --.... .. . .. .. . . .. .. -..... .. ..... . ... . 
Borrows 3T/B 12.00 12.00 1.00 11.00 2.68 2.65 2.63 402.774 398.00 2 Borrows loT IB 2', . 00 28 .00 7. . 00 27. . 00 2.71 2. 72 2 .63 ~09 . i'~~ ~01.00 3 CA·958·3A lCT/B 9.00 10.00 2.00 7.00 2.72 2.70 2.70 719 .630 714.00 4 CA·958·3A 2BT/B 9.00 10.00 2.00 7.00 2.72 2.71 2.70 716 . 518 713.00 5 CA·958·3A SAT 4.00 7.00 2.00 2.00 2. 70 2.70 2.69 763 .022 759.00 6 CA·958·6 8.00 11.00 5.00 3.00 2.71 2.73 2.68 417.485 416.00 7 CA·1862 · 4 lBT/B 37.00 40.00 17.00 20.00 2.76 2.77 2.73 1937.778 1936.00 8 CA·1862·4 lCT/B 23.00 29.00 10.00 13.00 2.76 2. 76 2. 72 1212 .895 1207.00 9 CA·1862·17 H/B 5.00 7.00 2.00 3.00 2.67 2.68 2. 65 410 . 00 10 CA· 1862 ·17G 8.00 9.05 4.00 4.00 2.66 2.66 2.63 503.00 11 HLH·3 lCT/B 8.00 9.00 7.00 1.00 2.72 2.70 2.613 365.819 363.00 12 HLH·3 3A 15.00 25.00 5.00 10.00 2.69 2.70 2.65 910.715 904.00 

13 HLM·3 6B 41.00 51.00 6.00 35.00 2.69 2.71 2.64 1451.641 1452.00 14 MLM-3 8AT. 47.00 48.00 7.00 40.00 2.78 2.76 2.61 505 . 180 500.00 

j,t, 7 -'t, ~ ~· ':f 
'j 



WELL: 17 
LOCATION: 1785362E 408180N 
SURFACE ELEVATION: 3389. 
CASING SHOE: 4347. 
FLOWRATE (KLBS/HR): 57. 

COMMENTS: 4846'-5602'400+'WATER IN HOLE AFTER TRIP,6708' WATER ~NCR.TO 18 GPM WHIL 
INJECTOR 5-85. DRILLING. WATER DECR W/SUBSEQ STM ENTRY. CONVERTED TO 

M.D. T.V.D N( -S) E( -W) COMPo INC 

O. O. O. O. O. 
200. 200. O. l. -100. 
254. 254. O. 2. O. 
34l. 34l. O. 4. O. 
400. 400. O. 6. -100. 
40l. 40l. O. 6. O. 
462. 462. l. 8. O. 
534. 534. l. 9. O. 
600. 600. 2. 11. -100. 
625. 625. 3. 12. O. 
718. 718. 6. 14. O. 
800. 800. 10. 17. -100. 
812. 812. 10. 17. O. 
906. 905. 14. 20. O. 

1000. 999. 18. 23. -100. 
1031. 1030. 20. 24. O. 
1155. 1154. 26. 26. O. 
1200. 1199. 28. 26. -100. 
1249. 1248. 30. 27. O. 
1342. 1341. 35. 29. O. 
1400. 1399. 37. 30. -100. 
1440. 1439. 38. 30. O. 
1558. 1557. 42. 32. O. 
1600. 1599. 43. 32. -100. 
1653. 1652. 44. 32. O. 
1748. 1747. 45. 32. O. 
1800. 1799. 46. 33. -100. 
1841. 1840. 46. 33. O. 
1887. 1886. 47. 32. O. 
1967. 1966. 46. 30. O. 
2000. 1999. 46. 28. -100. 
206l. 2060. 44. 26. O. 
2155. 2153. 42. 21. O. 
2200. 2198. 41. 19. -100. 
2249. 2247. 40. 17. O. 
2343. 2341. 38. 12. O. 
2400. 2398. 36. 8. -100. 
2436. 2434. 35. 6. O. 
2530. 2528. 33. l. O. 
2600. 2598. 3l. -2. -100. 
2624. 2622. 30. -4. O. 
2717. 2714. 28. -8. O. 
2800. 2797. 27. -12. -100. 
2808. 2805. 27. -12. O. 
2902. 2899. 25. -15. O. 
2995. 2992. 23. -19. O. 
3000. 2997. 23. -19. -100. 
3088. 3085. 2l. -22. O. 
3183. 3180. 19. -26. O. 
3200. 3197. 18. -27. -100. 
3276. 3273. 16. -3l. O. 
3400. 3397. 12. -39. -100. 
3401. 3398. 12. -39. -1. 
3413. 3410. 11. -40. O. 
3478. 3474. 9. -44. -l. 
3506. 3502. 8. -46. O. 
3599. 3595. 4. -53. O. 
3600. 3596. 4. -53. -100. 
3724. 3719. -2. -63. O. 
3800. 3795. -5. -69. -100. 
3818. 3813. -6. -71. O. 
3913. 3908. -11. -78. O. 
3974. 3968. -13. -82. O. 
4000. 3994. -14. -83. -100. 
4006. 4000. -14. -83. O. 
4037. 403l. -14. -84. O. 
4068. 4062. -14. -84. O. 
4099. 4093. -13. -84. O. 
4130. 4124. -13. -83. O. 
4194. 4188. -11. -78. O. 
4200. 4194. -11. -78. -100. 



WELL: 17 (CONTINUED DATA) 
LOCATION: 1785362E 408180N 
SURFACE ELEVATION: 3389. 
CASING SHOE: 4347. 
FLOWRATE (KLBS/HR): 57. 

COMMENTS: 4846'-5602'400+'WATER IN HOLE AFTER TRIP,6708' WATER INCR.TO 18 GPM WHIL 
DRILLING.WATER DECR W/SUBSEQ STM ENTRY. CONVERTED TO INJECTOR 5-85. 

4252. 4246. -7. -73. O. 
4282. 4275. -4. -69. O. 
4347. 4340. 2. -62. -10. 
4386. 4378. 6. -57. O. 
4400. 4392. 8. -56. -100. 
4479. 4469. 16. -46. O. 
4571. 4560. 27. -35. O. 
4600. 4589. 30. -31. -100. 
4663. 4651. 38. -23. O. 
4756. 4743. 51. -12. O. 
4800. 4769. 54. -9. -100. 
4841. 4800. 59. -5. O. 
4934. 4917. 76. 10. O. 
5000. 4982. 85. 19. -100. 
5029. 5011. 89. 22. O. 
5123. 5103. 101. 34. O. 
5200. 5179. 111. 44. -100. 
5214. 5193. 113. 46. O. 
5290. 5268. 123. 55. -2. 
5304. 5281. 125. 57. O. 
5398. 5360. 135. 67. O. 
5400. 5362. 135. 68. -100. 
5584. 5556. 160. 92. O. 
5600. 5572. 162. 93. -100. 
5709. 5679. 175. 106. O. 
5800. 5770. 186. 117. O. 
5893. 5861. 198. 127. O. 
5987. 5954. 210. 136. O. 
6000. 5967. 212. 137. -100. 
6079. 6045. 222. 144. O. 
6172. 6137. 234. 152. O. 
6200. 6164. 238. 155. -100. 
6285. 6248. 251. 162. O. 
6359. 6321. 262. 168. O. 
6400. 6361. 269. 171. -100. 
6453. 6413. 277. 176. O. 
6542. 6501. 291. 184. O. 
6600. 6558. 301. 189. -100. 
6633. 6590. 307. 192. O. 
6708. 6663. 321. 199. -2. 
6725. 6680. 324. 200. O. 
6800. 6753. 338. 207. -100. 
6818. 6771. 341. 209. O. 
6910. 6861. 359. 217. O. 
7000. 6949. 377. 226. -100. 
7006. 6955. 378. 227. O. 
7099. 7045. 398. 236. O. 
7192. 7135. 419. 245. O. 
7200. 7143. 421. 246. -100. 
7283. 7223. 441. 253. O. 
7375. 7312. 463. 262. O. 
7400. 7336. 469. 264. -100. 
7469. 7403. 486. 270. O. 
7551. 7482. 506. 277 . O. 
7600. 7530. 518. 281. -100. 
7659. 7587. 532. 286. O. 
7752. 7676. 556. 294. O. 
7800. 7722. 568. 298. -100. 
7845. 7766. 579. 301. O. 
8000. 7915. 619. 309. 10. 
8200. 8108. 673. 320. -100. 
8216. 8123. 677. 321. O. 
8400. 8300. 728. 332. -100. 
8458. 8355. 744. 335. 8. 
8469. 8366. 747. 336. 5. 
8492. 8388. 754. 337. O. 
8600. 8491. 785. 342. -100. 
8800. 8682. 843. 350. -100. 
8816. 8697. 848. 351. O. 

OPEN HOLE DESCRIPTION 
**** INTERVAL ****** 

SIZE (IN) TOP BOTTOM 
10.63 4350. 8816. 
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Core Location 

Company (Top of Core) 
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~core Description 

On Saturday, October 20, 1979, twenty-two feet of lithic graywacke was cored 
in the MLM No.3 well. The cored interval was from 4330 feet to 4352 feet 
measured depth. All twenty-t\w . feet of the core was recovered al though a true 
measurement is not possible due to the highly fragmented nature of some of the 
core samples. 

Tray #1 (Top of core - cored interval 4330'-4332' 6") 

The entire length of the pieces filling tray #1 is 30". The top 4" is argillite 
with intercalated graywacke, then 24" of graywacke, then 2" of argillite. 

Argillite (4330' to 4330' 4") - dark gray to black; phyllitic; thinly laminated 
to intercalated with med. to dark gray, very fine grained gra~vacke. The 
argillite and graywacke are disrupted by milky white pods and veinlets of milky 
quartz, calcite, and trace amounts of pyrite and pyrrhotite (?). These pods are 
confined to the argillite and appear like they have been "injected" into the 
argillite and graywacke ; surrounding pods and stringers of the rock. Although 
rock and vein material are jumbled together, a crude planar orientation of the 
pods can be noted. This plane is approx. 50° to the axial plane of the core. The 
vein minerals are milky quartz, calcite, sulfides (pyrite and pyrrhotite) and 
trace amounts of chlorite. Sequence of mineral deposition seems to be-milky 
quartz, then calcite with sulfides, and chlorite either last or at the same time 
as the cal ci te. 

Gra~vacke (4330' 4" to 4332' 4") - med. to dark gray; very fine to fine grained; 
fairly well sorted lithic gra~vacke; composition questionable because of fine 
size. Graywacke is finely laminated with darker, more argillaceous laminations 
in \'lith the gra~vacke. The laminations are deformed so that no through going 
foliation is evident. Circular patterns, broad folds, crenulations, microfault ­
ing, and cataclastic stringers of argillite are all evident. Milky white veinlets 
and veins of both quartz and calcite cut through the core piece at what, at 
first, appears to be random orientation. However, three directions seem to 
predominate. The largest "veins", filled with milky quartz, calcite, chlorite, 
and sulfides trend at 60° to the axial plane of the core. They are not true veins 
but fractures with vein material in most parts of the fracture and stretched 
out argillaceous gra~'lacke defining the plane where there is no vein material. 
Maximum width of these "veins" \'lhere filled is 6 mm. The next most prominent 
veinlets trend 30° to the axial plane of the core. Most are calcite with 
sulfides although quartz is also present. Only one of these veinlets cuts 
the vein filled fracture trending at 60°, the others either stop or are offset 
by these vein filled fractures. Width of these veinlets ranges from microscopic 
to 2 mm. These veinlets fall into two sets which trend perpendicular to one 
another. The least prominent set trends nearly parallel to 

the axial plane of the core and are short, dis­
continuous stringers of quartz, calcite, and 
sulfides. Most have more sulfide content than the 
other two vein/fractures described ' above. Width of 
these stringers ranges from microscopic to 2 mm. 
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Argillite (4332' 4" to 4332' 6") - dark gray to black; phyllitic; intercalated 
with med. to dark gray; very fine grained graY'oJacke. Very few mineral stringers 
in this argillite section. Good example of a flame structure was noted with 
argilli tes'q'ueezed up into the overlying 
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Tray #2 (Cored ' interval 4332' 6" to 4335') 

The entire length of the pieces filling tray #2 is approximately 30". The top 
is a continuation of the argillite ~t the bottom of tray #1. Approximate 
length is 3". Below this is 3" of thinly laminated graY"'acke and argillite, then 
24" of graywacke. 

Argillite (4332' 6" to 4332' 9") - same as above only argillite is thinly 
laminated with the laminations disrupted by quartz, calcite, sulfides, chlorite 
filled stringers and veinlets. This vein material intermingles with stringers 
of argillite forming a plane trending 60°_70° to the axial plane of the core. 

Laminated graywacke and argillite (4332' 9" to 4333') - microscopic to 2 mm 
thick black bands of argillite are intercalated with med. gray, very fined grained 
graywacke. The laminations are mostly planar although the upper argillite 
laminations are convolute to crenulated. The average planar orientation of the 
laminations is 60° to the axial plane of the core. Minor amounts of mineral 
filled stringers cut across the laminations. 

Graywacke (4333'-4335') - will be describing the first 14" of graywacke, the 
remaining 10" is wrapped in tinfoil awaiting the fluid saturation test and will not 
be logged in at this time. The upper 10" of graywacke is med. gray, fine to med. 
grained, poorly sorted lithic graywacke composed of quartz, feldspar; and black 
mafic and lithic clasts; no clayey matrix is visible bet\\een th e clasts. The 
lower portion is slightly more lith-i-c than the upper portion ..... ith blocky to 
elongate clasts of argillite I mm to 5 mm in longest dimension. The lower 4" 
of graywacke is light gray, med. grained, poorly sorted lithic gra~vacke composed 
of quartz, feldspar, and black . lithic and mafic clasts; no clayey matrix is 
visible between the clasts. The graywacke contains argillite clasts 1 mm to 
2 mm in size. The graywacke exhibits some cataclastic texture. The graywacke 
pieces are cut by a series of fractures that have minerals precipitated on the 
fractured surfaces. The fractures fall into two groups: 

1. Fractures with calcite only. 
2. Fractures with quartz, calcite, epidote, sulfides, and sphene? 

There are two fractures present in the graywacke that have calcite mineralization 
only (group 1). Their orientations are 10° and 20° to the axial plane of the 
core. These calcite filled fractures are cross cut by fractures of group 2. 
There are many group 2 fractures present in this 14" graywacke section. The 
most prominent fractures of this group trend at 10°, 20°, and 60° to the axial 
plane of the core. The largest, continuous fracture, 2 mm in width, trending 
10° to the axial plane of the core, cross cuts the other fractures. This 
fracture contains quartz, calcite, epidote, pyrrhotite, and sphene. Most of 
the other f~ctures have quartz, calcite, pyrrhotite, and epidote although 
there are fractures that do not contain epidote. The order in which the minerals 
precipitated'out seems to be quartz, epidote, and calcite with pyrrhotite and 
sphene. There are several examples where the widest portion of the fracture 
houses quartz on the outer margins, then epidote, with calcite and sulfides 
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filling the center . This same fracture may th en narrow with only quartz 
precipitated in it. 

\ . \ 
ve\Y\ V\l\~~ l 0-. 

Tray #3 (Cored interval - 4335' to 4337' lO") 

The entire length of the pieces filling tray # 3 is 34". The pieces are all lithic 
graywacke. 

The graywacke is light gray, med. to coarse grained, poorly sorted lithic graywacke 
composed of quartz, feldspar, variable lithic clasts, some mafic clasts, and 
minor epidote clasts; the most prominent lithic clasts are argillite clasts 
that range from I mm to 5 mm although a few argillite inclusions range up to 1-1/2 
cm in longest dimension. The graywacke has a cataclastic texture with grain 
boundaries still fairly distinct. No clayey matrix is visible. The elongate 
lithic clasts impart a poorly developed foliation that trends at 50° to the axial 
plane of the core. 
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Two main fractures cut the graywacke pieces in tray #3. There are also other 
smaller fractures present. The nature of fracturing seems to fall into two 
categories: Those with minerabpresent in the fractures and those that are 
defined by pulverized gra~~acke (cataclasis of rock along the fracture plane). 
The latter will be denoted as group 3 fractures (groups 1 and 2 defined on 
page 3). 

Group 3 fractures (cataclastic origin) are denoted ·by thin (~l mm), dark gray 
bands that, under the hand lens, appear to be fine grained, pulverized graywacke. 
These trend at 40° to the axial plane of the core. They are cross cut by the 
mineral filled fractures. 
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The mineral filled fractures are like group 2 fractures (see page 3). The 
largest of these is 4 mm in \"idth, the smallest ones are less than I mm in 
width. However, the mineral content is different in this group of fractures 
than in group 2. The minerals present are quartz (first to occur and sometimes 
crystalline in the largest fracture), epidote, calcite, minor biotite, and only 
trace occurrences of sulfide and sphene. This fracture mineral content will be 
known as group 2A. Group 2A cross cuts both group 1 and group 3 fractures. 
Orientations of the two largest group 2A fractures are 10° and 20° to the axial 
plane of the core. 

Tray #4 (Cored interval 4337· 10·· to 4340· r) 

The entire length of the pieces filling tray #4 is 3311
• The pieces are all 

lithic gra~vacke. 

The description for the graYHacke is the same as that given for the graywacke In 
tray #3. 

The three main fractures cutting this section of gra)~acke are group 1 fractures. 
A small amount of biotite seems to be associated with the calcite in these fractures. 
Two small group 2A fractures cut one of the group 1 fractures. The group 2A 
fractures are mostly 1 mm wide but do have vuggy areas betlVeen 2 mm and.3 mm in 
width. These vugs are partially filled with calcite. Orientations of the group 
1 (calcite) fractures are parallel, 10° and 20° to the axial plane of the core. 
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Tray #5 (Cored interval 4340' 7" to 4343' 5") 

The entire length of the pieces filling tray # 5 1S 34". The pieces are all 
lithic graywacke. 

The description for the graywacke is the same as that given for the gra)~acke 
in tray #3. 

This section of graywacke is not fractured to any appreciable extent. The 
fractures that are present are of group 2A and are someh'hat vuggy (see descrip­
tion for tray #4). The orientation of the largest group 2A fracture is 20° to 
the axial plane of the core. 
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This graywacke section 
has polygonal patterns 
may be related to micro­
fracturing from coring 
process. 
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Tray tl 6 (Cored in\rval 4343' 5" to 4346' 2") 

This section of graywacke is in one piece and is approximately 33" long. It is 
all lithic gr aywacke \,·ith the last 16" having more elongate argillite inclusion 
than above. 

The description for the graywacke is the same as that given for the gra~vacke 
in tray tl3. More elongate, I rnm to 5 rnm in l ength, argillite inclusions impart 
a foliation trending 50° to the axial plane of the core. These are more 
prominent in th~ bottom 16" of the core piece. 

This section of graywacke has numerous small fractures most of which have vuggy 
areas at random intervals along their length. The vugs may be as much as 2 cm 
in length along the fracture and up to 7 rnm in width. The rest of the mineral 

f~o..c~u..\c::. SU\~~ w~~ ilJA.\h, CQ.\c:~k) 
e~\dch, Oy\d, S"~\'~\<:K;k 
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filled fracture may only be I mm to 2 mm in h'idth. The mineral content of these 
fractures resembles that of group 2 except that there is much less sulfide 
content, and what there is seems to be pyrite and sphal erite (?). The vugs also 
reveal the degree of crystallinity of the various minerals. Euhedral crystals 
of quartz grow out from the quartz lined margins of the vugs. Usually the 
crystals are concentrated on one side of the vug, but no pattern (top versus 
bottom) stays consistent for the vugs along the same fracture. Next, epidote, 
usually finely crystalline, occurs ~n proximity to the quartz line rim but 
not the quartz crystals. Crystalline calcite, with finely granular sphalerite 
(?) and trace amounts of pyrite, partially fill the vugs. Mainly quartz or 
quartz and epidote are found in the narrow portions of the fracture. The quartz 
crystals mentioned above are approximately I mm in length. 

Of interest is that the fracture at the top of the piece is really a small fault 
as the minerals mentioned above were precipitated along a slickensided surface. 
This surface is dark gray, phyllitic, and striated ",here not covered by the 
minerals. Its orientation is 40° to the axial plane of the core. Most of the 
other fractures trend between 10° and 30° to the axial plane of the core. The 
fault also cross cuts the other fractures. 

Tray #7 (Cored interval 4346' 2" to 4348' 6") 

The entire length of the pieces fi 11 ing tray # 7 is 28". 
lithic graywacke, then there are 9" of thinly laminated 
followed by 13" of lithic graywacke. 

The first 6" is coarse 
graywack~and argillite 

The first 6" of lithic graywacke is the same as the bottom 16" of g.raywacke in 
tray #6. The fractures in this piece are the same as those described for tray #6. 

The next 9" is thinly laminated graywacke and argillite. The graywacke is med 
to dark gray, med. to very fine grained. It contains bands of dark gray to black, 
phyllitic argillite that gives it the thinly laminated structure. The laminations 
are contorted by crenulations, microfaults (high angle and thrust variety), and a 
number of warps and convolute structures due to loading. The orientation of the 
laminations is 60° to the axial plane of the core. Only a small number of mineral 
filled fractures are present in this section. These are of two types: 1) The 
quartz, calcite,pyrite, chlorite filled fracture parallel to the laminations 
and interfingering with them and 2) The high angle (20° to the axial plane of 
the core) extremely narrow (51/2 mm in width) quartz, calcite, sulfide fracture 
that is found in the graywacke below this section. A fracture plane with calcite 
along its surface cuts through the argillite at the top of the laminated 
sequence. This fracture trends 60° to the axial plane of the core (same as the 
laminations) . 

\ 

The 13" of graywacke is similar to that described for tray #3 except it has a 
green cast and increased cataclasis. 

A fault plane, trending 60° to the axial plane of the core, is present in the 
upper part of the graywacke. The fault plane is slickensided. This plane is 
not oriented the same as the plane of the "laminations but intersects it at 
approximately 40°. The rock on either side of the fault is 
pulverized, altered with partial chloritization taking \~~\~~~O~s 
place, and both calcite and quartz precipitated in the fault 
gouge. The fault plane is approximately 1 cm to 1-1/2 cm 
'vide in the graywacke but where it butts up against the ~\A\-\- f\~V\e.. 
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argillite/graywacke section, no altered rock can be found. 

There are four main mineralized fractures in the gray\,'acke belm,' the fault plant. 
Much of the length of these fractures is partially open ~ith euhedral crystals 
of quartz and calcite protruding into the open space. The open portion is as much 
as 4 mm \"ide on the largest fracture "'ith the fracture itself, from margin to 
margin, being only 5 mm wide. One of t he fractures broke along its plane 
exposing the mineraHzed portion v·;ithin. The sides exposed have a profusion of 
euhedral crystals of quartz, epidote, axinite, and calcite along with white, 
earthy masses of alunite (?) precipitated among the crystals. Trace amounts 
of euhedral sphalerite and galena are present along with anhedral pyrite and 
pyrrhotite embedded in the alunite (?). It appears that quartz precipitated first, 
followed by epidote and/or axinite, then calcite forming planar crystals around 
the above crystals, with alunite (?) and the sulfides forming last. This whole 
intergrown crystalline array is housed in a fracture that is only 1-1/2 mm in 
width. The fracture itself trends at 30° to:rhe axial plane of the core. The 
other fractures in this gra)n,.,racke section trend bet\,een near vertical to 30° to 
the axial plane of the core. 

L\~ic. 
<sro..yw"'<..~~ 

~ 'Lu.as~ O-~ CA\c~k o:ysk \'5 
p\"':A-\\Ad~\'''~ \V\~o 0feN\ po~t~oV\ 
or; Yc:-o..c. \-1.1(~ 
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Tray #8 (Cored interval 4348' 6" to 4351' 2") 

The entire length of the two pieces filling tray #8 is 32". The pieces are all 
lithic graywacke with the top 6" having a few large (5' mm) lithic inclusions, 
the middle 17" having quite a few lithic inclusions, and the bottom 9" having 
abundant lithic inclusions. 

The upper 6" of lithic graywacke is the same as that described for tray #7. 
It has a greenish cast and cataclastic texture as well as same feldspar altera­
tion and chloritization. Microscopic vugs contain epidote . 

The middle 17" of lithic graywacke has quite a number of large (5 mm), lithic 
inclusions. Most of these are elongate argillite clasts. There are also rounded 
to subangular clasts of light green greenstone, milky to greyish quartz, and 
white, soft clayey clasts which may once have been chert (?) or some other lithic 
inclusion but which have been selectively altered to some clayey mineral (?). 
Microscopic quartz veinlets are present in these clasts. The gra~vacke is as 
described above. 

The bottom 9" of lithic graywacke contains a large number of lithic inclusions 
as described above. Some of the "inclusions" are really quartz and epidote filled 
vugs. These minerals are usually massive, not crystalline as they are in the 
fractures. 

Several fractures containing crystalline quartz, epidote, calcite, axinite, 
sphalerite, pyrite, and alunite (?) cross cut this section of grayw~ke. Most of 
these trend from near vertical to 30° to the axial plane of the core. Several 
vugs up to 9 mm in width and of variable length are present along the fractures. 
A major difference seen along these fractures versus the other ·frac·tures in the 
core pieces above is that the gra~vacke surrounding the fractures has been selec­
tively dissolved forming small vugs in the altered rock along the fractures. Some 
of the vugs are partially filled with minerals, but most have no mineral content. 
Since the vugs are only microscopic to 2 mm diameter in size, th~ fractures 
appear to have "spongy" margins. Due to the presence of epidote and chlorite, 
these margins are greener in color than the surrounding graywacke. 

I 
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CORE LABORATORIES, INC. 
Special Core Analysis 

Page 4 of 4 ---
File . SCAL-308-86032 

EFFECTIVE PERMEABILITY TO OIL 

Geysers Geothermal Company We 11 s As Noted 

Effect ive Speci fi c 
Permeabi 1 i ty Overburden Permeabi 1 i ty Permeabil ity 

Well Samp 1e Poros ity, to Air, Pressure, to Water, Ratio, 
1.0. Number eercent mi 11 i darcl:s esi mi 11 i darcl:s water/air 

Ba rrows 2 2 4.6 0.48 6800 0.027 0.056 

CA 958-3A 4 1.4 0.089 2860 0.0015 0.017 

CA 1862-4 7 2.6 0.28 5210 * 

CA 1862-17 10H** 0.9 0.10 8140 0.0017 0.017 

MLM :3 \ ~1') @ 9.1 1.8 5190 0.040 0.022 

*Effectively impermeable with 5210 psi effective confining pressure and 100 psi 
injection pressure 

**l -inch diameter core plug 

This ~port, bued on observations .nd IWIterhls supplied by the client, Is prepared for the exclUSive and confldenthl use by the client. The .n.lyses, 
opinions, or tn~rpretattons contained herein represent the judgeaoent of Co~ laboratories, Inc . ; h~ver, Core lIbontories, Inc., .nd Its eqlloyees 
ASS....., no responsibility .nc !Mke no "arT.ntles or representations .s to the utility of this report to the client or IS to the productivity, proper 
operation, or proflUblenes! of '01 on, gas, or other .Ineral f"t"llatlon or well In connection .. 1th which such report !My be used or relied upon. 



CORE LABORATORIES, INC. 
Special Core Analysis 

Page 2 --- of 4 
-...;.....-

File SCAL-308-86032 

PERMEABILITY TO AIR AND POROSITY 

Geysers Geothermal Company We 11 s As Noted 

Pe rmeabil i ty 
Well Sample to Air, Porosity, 

Identification Number mi 11 i da rc~s Eercent 

Barrows 2 2 0.48 4.6 
" " 

CA" 958-3A 4 0.089 1.4 

CA 1862-4 7 0.28 2.6 

CA 1862-17 10H* 0.10 0.9 

MLM 3 (EA~ @ 1.8 9.1 

*l-inch diameter core plug 

Thh report, blsed on ooserv.tlons Ind .. ter1l1s supplied by the client, is p~pared for the exclusive and confidenti.l use by tt.e client. The arulyses, 
opinions, or Interpretations contained herein represent the jU<f9Pooent of Core l.boratorles, Inc.; bowever, Co~ lMxIratorles, Inc., .nd Its eaployees 
'5S.- no responsibility and I14ke no ... rrantles Dr representations as to the utility of this report to tht client Dr IS to the productivity, proper 
operation, or profitableness of any oil, gas, or other lrineral foraatlon or "ell In connection with which such report .. y be used or relied upon. 



(3EYSEF~S GEOTHEF,MAL COMPANY 
MISC. WELLS 

SAMPLE DEPTH PEF,M 
NUMBER FEET MAXIMUM 
----_ .... -- -...... -.. _ .. -- ........ _ .. -...... - --_._---_. 

1 BARROWS 2 3T/B 0.64 
:..~ BARRo\~S 2 41' /E 0.30 
3 CA-958-3A 1 CT /B 0.44 
4 CA-958-3A 213T/B 0.18 
0::-
~J CA-958':"3A 5AT 0.12 
6 CA-958-6 O. ~i6 
7 CA-1862-4 IBT/13 :~. 3 
8 CA-1862-4 lCT/B 0.30 
9 CA-1862-17 FT/B 0.30 

* 1.0 CA-1862-17G 0.12 
:1.1 MLH-3 lCT/B <0.01 
12 MLH-3 3/\ <0.0 1 
13 MLM-3 6E <0.01 ® MLM-3 8AT 6.9 

* INDICATES PLUG PERMEABILITY 

COR E LAB 0 R A .,... 0 R I E S, I N C., 
Petroleum Reser r Engineering PAGE 1 

DALLAS, TI!:XAS 

DATE 3-26-86 FILE NO. 32020-15092 
FORMATION API WELL NO.: 
DRLG. FLUID: LABORATORY MIDLAND, TEXAS 
LOCATION 

FULL DIAMETEr, ANAL.YSIS - SUMMATION OF FLUIDS 

PEF~M F'EF,M FLD DILl. WTRI. [mAIN 
90 DEG VEraICAL POR POR POR DEN M ---_.-_. __ . _._._._-_._- -_._._.-

<0.01 11. 3.0 0.0 8. :~ 2.68 
0.26 0.70 4.7 0.0 8.3 2.71 
0.39 <0.01 1 .:~ 0.0 22.2 2.72 
0.13 0.:1.1 1.3 0.0 22.2 ::.~ • 7:'~ 
0.07 0.38 0.5 0.0 50.0 2.70 
0.39 1.6 :1..9 0.0 62.5 2.71 
O.BS VF 1.9 0.0 46.0 ~~ .7(" VERTICALLY FRACTURED 
0.25 0.35 1.9 0.0 43.5 2.76 
0.21 0.41 1.2 0.0 40.0 2.67 

0.0:1. :l.6 0.0 75.0 2.66 
<0.01 <0.01 1") ,., 

.:.. . ...:. 0.0 87.5 2.72 
<0.01 <0.01 :1..7 0.0 :53.3 2.69 
<0.01 0.06 2.8 0.0 :1.4.6 2.69 

0.22 2.3 9.4 0.0 14.9 2.78 

Thr.e an:dv~~~. ol'IOinm or interpretations 're h .. cd on oh~erv3lions ,nd 1l13terL,1s supplied by the ellen' 10 whom, and for who~ exclusive ,nd eonfidentL,1 \ISe, thi~ report is made. The imerprtl,ti,,"< '" or".i,,", 
txpre.~ 'rc~rllt tho ht.til1"~l1\e'lt of Core LJ'horatorirs, Inc . (nil errors pnd nmlulona excepted Coro Laboratorlc., Inc. and III offlccrs AIHI r11\rlo}'t~l, IS.\UI1\C no rt~ronllhllity .n<l I11n\; 'al1l1"I\' '" 

[clmlc' .. ... .. Ins. ~~ to thc productivity, r,nrcr operations, m proflt.bltnell of any oil, ill or other miner •. ",ell or and In connection with which luch rcpmt I. lI~cd 01 rcllclllIJlUI1. 



(3EYSEr~S GEOTHERMAL COMPANY 
MISC. WELLS 

~.>, 
(' ..; _ .... .... 

BAMPLE DEPTH PERM 
NUMBER FEET MAXIMUM 
------ ------------- ---------

1 BARROHS 2 3T/B 0.64 
2 BARROHS 2 4T/B 0.30 
3 CA-958-3A lCT/B 0.44 
4 CA-958-3A 2BT/B 0.18 
5 CA-958-3A 5AT 0.12 
6 CA-958-6 0.56 
7 CA-1862-41BT/B 3.3 
8 CA-1862-4 lCT/B 0.30 
9 CA-1862-17 FT/B 0.30 

* 10 GA-186~-P9 0.12 
11 MLM-3 lCT/B <0.01 
12 MLM-3 3A <0.01 
13 MLM--3 6B <0.01 
14 MLM-3 8AT 6.9 

* INDICATES PLUG PERMEABILITY 

CORE LABORATORIES, INC, 
Petroleum Reservoir Engineering 

DALLAS, TEXAS 

DATE 3-26-86 
FORMATION 
fJRLG. FLUID: 
LOCATION 

FULL DIAMETER ANALYSIS 

'fl? 
F'Er~M F'ERM HE 01 L% WTr~% 

90 [lEG VERTICAL. POR F'OR POR 
-------- _._------

<0.01 11 • 3.0 0.0 91.7 
0.26 0.70 c- c-

..J • ..J 0.0 85.7 
0.39 <0.01 1.4 0.0 90.0 
0.13 0.11 1.4 0.0 90.0 
0.07 0.38 0.9 0.0 57.1 
0.39 1.6 2.6 0.0 72.7 
0.85 VF 2.1 0.0 92.5 
0.25 0.35 2.4 0.0 79.3 
0.21 0.41 1.7 0.0 85.7 

O.Ol 1.8 0.0 66.3 
<0.01 <0.01 '"'l C-

.:- + ~ 0.0 88.9 
<0.01 <0.01 2.7 0.0 60.0 
<0.01 0.06 3.5 0.0 80.4 

0.22 2.3 9.5 0.0 97.9 ---J £ -..;;- . (3 c"'''j ( 

I -:j '"'J J ,'1.2 C<l(D . ' 

F'AGE 1 

FILE NO. 32020-15092 
M'l WELL NCJ.: 
LABORATORY MIDLAND, TEXAS 

GRAIN 
[lEN M 
-----
2.68 
2.74 
2.72 
2.72 
2.71 
2.73 
2.77 VERTICALLY FRACTURED 
2.77 
2.68 
2.66 
2.72 
2.72 
2.71 
2.79 

Thc!toC JflJlyse:;, OprnU);lS or inll'rpCc.' I:Jlluns .He based on obs.crvatlonli and 1ll3lcriJis supplied by the client to whom,and for whose exclusive Jnti ~nnnl1~rdi:l 1 use, thl~ report I~ m:ll'r , Irll' J! ll ";;' I!'U: !"lh 1, 1[ '.1 r ! r:ll,r l\ 

opressed replesent the nest jud£lllr,lI of Core L' bo rJI Or ies, Inc. (all erlols and omi~on. e~ccpted)i but Core Laboratorles,lnc. and Its Orr,COI\ Jnd ell,!,I"y,n, 'S"Hnc r,o It<r,r>n\lhllll' .I',, : 1:1.1 (" 1-" "' .111 ,r" n ' 



GEYSERS GEOTHERMAL COMPANY 
3\26\86 

32020-15092 

SAMPLE \.loLL 
NUMBER NAME & NUMBER 

PORE VOLUME 
BY SUMMNAT ION 

OF FLUIDS 
(ee) 

PORE VOLUME \.lATER 
BY HELIUM LOSS 

INJECTION 
(ee) (gm) 

INJECTED GRAIN DENSITY GRAIN DENS I TY OUL K nUL K VOLUME BUL K VOLUME 
SA TURAT ION BY SUMMNATION BY HELIUM DENSITY BY CALI PER BY ARCHIMEDES 

OF FLU IDS INJECTION 
(gm) (gm/ ee) (gm/ee) (gm/ec) (ec) (ee) 

...... .. ..................................................................... . .. . ... . .. . . . . ... . .. .. ... ...... .. .. .. . . . . . ... . .. .. . .... . .. . .... .. e . ........ .... .......... . _ .... . . . . ... .... . .. .. .. .. ........... 

Borrows 31/B 12 .00 12.00 1.00 11.00 2.68 2.65 2.63 402.774 398.00 
2 Borrows H/B 2/ •• 00 20.00 2.00 22.00 2. 71 2.72 2.63 )09 . 7)) )0/.00 

3 CA-950'3A l CTIB 9 . 00 10.00 2.00 7.00 2.72 2.70 2.70 719 .630 714.00 
4 CA·958·3A 2BT/B 9.00 10.00 2.00 7.00 2.72 2.71 2.70 716.518 713.00 
5 CA·958· 3A 5AT 4.00 7.00 2 .00 2 .00 2 . 70 2. 70 2.69 763.022 759 . 00 
6 CA·958·6 8.00 11.00 5.00 3.00 2.71 2.73 2.68 417.485 416 .00 
7 CA- 1862'4 lB l /B 37.00 40.00 17.00 20.00 2. 76 2. 77 2. 73 1937.778 1936.00 
8 CA-1862 ' 4 lCT/B 23.00 29.00 10.00 13.00 2.76 2. 76 2.72 1212 .895 1207.00 
9 CA· 1862 · 17 Fi/B 5.00 7.00 2.00 3.00 2.67 2.68 2.65 410.00 

10 CA-1862 · 17G 8.00 9.05 4. 00 4.00 2.66 2. 66 2.63 503 . 00 
11 HLM-3 lCT/B 8.00 9.00 7.00 1. 00 2 . 72 2.70 2.613 365.819 363.00 
12 MLM·3 3A 15.00 25.00 5.00 10.00 2.69 2.70 2.65 910.715 904.00 
13 HLH-3 6B 41.00 51.00 6.00 35 . 00 2.69 2.71 2.64 1451.641 1452.00 
14 HLH-3 8AT. 47_00 48.00 7.00 40.00 2.78 2.76 2.61 505.180 500.00 

:J t- -'I 
, ".;'[. c . ,~. 



WELL: MLM 3 
LOCATION: 1800920E 401726N 
SURFACE ELEVATION: 1980. 
CASING SHOE: 4300. 
FLOWRATE (KLBS/HR): 30. 

COMMENTS:-ORIGINALLY MLM 3 RD. PLUGGED BACK AND REDRILLED BECAUSE NONCOMMERCIAL. 
DATA IN WELL FILES UNDER BARROWS 3. NAME CHANGE DUE TO B.H.LOCATION. 

M.D. T.V.D N( -S) E( -W) COMPo INC 

O. O. O. O. O. 
200. 200. 6. l. . -100. 

.5 - 3- 400 . 400. 14. 6. . -100. 
6 (/0 t# 600. 599. 23. 15. -100. 

?/~! ~ Ibtl 800. 798. 33. 26. -100. 
1000. 997. 44. 4l. -100. 'lu 1114. 1110. 5l. 5l. O. 

""a 01 1.)1 1200. 1196. 54. 6l. -100. 
~D 1400. 1395. 64. 85. -100. 

fi!1 - ;, 1600. 1593. 78. 11l. -100. 
/Yl f- 1800. 1790. 97. 139. -100. 

2000. 1986. 120. 169. -100. 
2029. 2014. 124. 173. O. 
2200. 2180. 150. 205. -100. 
2400. 2374. 185. 242. -100. 
2600. 2566. 222. 278. -100. 
2800. 2759. 263. 314. -100. 
3000. 2950. 307. 350. -100. 
3022. 2971. 312. 354. O. 
3200. 3142. 353. 385. -100. 
3400. 3334. 402. 420. -100. 
3600. 3523. 456. 454. -100. 
3800. 3711. 515. 488. -100. 
4000. 3897. 578. 520. -100. 
4014. 3910. 583. 522. O. 
4200. 4076. 662. 549. -100. 
4300. 4166. 704. 564. -10. ~I..<!.i: 

4400. 4257. 744. 579. -100. 
4600. 4438. 822. 609. -100. 
4800. 4620. 898. 638. -100. 
5000. 4804. 970. 668. -100. 
5021. 4823. 977. 671. O. 
5200. 4989. 1036. 703. -100. 
5400. 5175. 1100. 736. -100. 
5600. 5362. 1162. 766. -100. 
5800. 5550. 1223. 793. -100. 
6000. 5739. 1282. 818. -100. 
6038. 5775. 1293. 822. O. 
6043. 5780. 1294. 823. 10. 
6200. 5932. 133l. 833. -100. 
6400. 6126. 138l. 848. -100. 
6600. 6318. 1433. 863. -100. 
6800. 6509. 1489. 879. -100. 
7000. 6700. 1547. 896. -100. 
7067. 6763. 1568. 902. O. 
7200. 6892. 1608. 909. -100. 
7400. 7083. 167l. 922. -100. 
7600. 7271. 1738. 940. -100. 
7800. 7456. 1809. 962. -100. 
8000. 7638. 1885. 989. -100. 
8162. 7783. 1950. 1015. O. 
8200. 7817. 1965. 1021. -100. 
8400. 7993. 2050. 1058. -100. 
8600. 8167. 2139. 1099. -100. 
8800. 8338. 2232. 1145. -100. 
8885. 8410. 2273. 1167. O. 

OPEN,HOLE DESCRIPTION 
**** INTERVAL ****** 

SIZE (IN) TOP BOTTOM 

8.75 4300. 7918. 
8.50 7918. 8885. 
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Sample Type Purpose of Sampler Date Date 
Sample Depth or (e.g. full -dia. Sampling (e.g. of 

Depth Interval core, rubble, for fluid- (I nvestigator) Sam- Sample 
etc.) inclusion study 

and Institution pled 
Return 

CD eJYlfo.o-Wlh,~/ ~ h-c±cFE- <P~EAS . Ef. ~1-R'75CN1 

~91 ~>7J8,(o- '2.~'7!1t L~L 

® 0?4·~~5J?7' ~ ~l~ 5. ~~<=i 

'1",% ~ 1hQt.?-Zf01.4m) 
1/ ?fUP1S 5f!fJ~. 

® B7?J.O- 0?7B / ~ 
\ 1VY1. ,0- %:D2 ,1m II // II ~y~ 
~,B-~'O '1H~- C: . WlLLI~ % Cd) 'IF;PIJ. -+~ QfT'll.;7 m) II r Yl.1!f/VIlY U:;6S % E)8. MENLO f,t>.RK. 

* 

'Cfl.'2'1.0 - EJ?jO,Q 
1/ II 1/ 1/ 

~~meZ:2mBd X-RAY q ~NI~ B,~ , LLL 0'1CY1("lt-~ .W .",,7 ",)e> ·7-') .8111) II 

® B7'28/2~ ~" 
6 ('iFfY}, ?J - '2 .4 m) 1/ ~J k~EAS. ,. :?S\':DFfj 

'lBL 0/792 
(j) t17lf5.7 - ~,ty' 

(~?19.-4 - ?.m.7m) II II /I 1/ 

@ ~;o'I-B7?L7/ " 
(1-(dX).1- ~,3'Y 

1/ II // /1 

(j) W~t7- B,7?9,r ~ II II 1/ // 
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HULEN, NIELSON, AND MARTIN 

DESCRI PTiON 

2S98.6-2602.9M: DOMINANTLY LITHIC META­
GRAYWACKE. MEDIUM- TO COARSE-GRAINED, 
LIGHT TO MEDIUM GREENISH-GRAY. VERY 
POORLY SORTED. MASSIVE TO VAGUELY LAMI-
NATED'- BETWEEN 2S99.7M AND 260o.SM. 
''ARGILLlTE- (DARK GRAY METASHALE AND AR­
GILLACEOUS METASILTSTON£) PREOOMINATES 
AND IS CONVOLUTE-INTERLAMINATED WITH 
FINE- GRAINED METAGRAYWACKE. 

VEINING OF THE CORE IS OF TWO TYPES: 
MILKY OUARTZ VEINS PREOOMINATE .. ..THESE 
ARE GENERALLY <o.S-7 MM WIDE. AND ARE 
COMMONLY CONVOLUTED WITH UNDULOSE 
MARGINS .... .. .. THEY LOCALLY HOST POROUS 
CLOTS OF EPIOOTE. ACTINOLITE. FERROAXI­
NITE.. ...... WE INTERPRET THESE VUGGY VEINS 
AS RELICTS OF FRANCISCAN METAMORPHISM 
WITHIN WHICH METAMORPHIC CALCITE HAS 
BEEN HYDROTHERMALLY DISSOLVED TO CREATE 
EXTENSIVE SECONDARY POROSITy ...... MOST 
OF THESE CALCITE-DISSOLUTION VUGS ARE 
LINED TO PARTIALLY FILLED WITH LOOSE. IN­
TRICATE. CALC-SILICATE NETWORKS (SEE ABOVE) .. 
A FEW FCRMER CALCITE CLOTS APPEA R TO 
HA ;/E BEEN TOTALLY REPLACED BY CALC-SILI­
CATES; YOUNGER VEINS ARE HYDROTHERMAL 
IN ORIGIN AND CONSIST OF ACT/NOLITE. 
EPIDOTE. FERROAXINITE. OUARTZ. AND K­
FELDSPAR IN VARIOUS COMBINATIONS WITH 
NUMEROUS MINOR PHASES .. ... . ... THESE VEIN-
LETS TYPICALLY ARE < 'MM WIDe AND 
STRAIGHT SIDED .... ..THEY EXPAND LOCALLY TO 
FORM CPEN. CRYSTAL-LINED -GASHES:: ... ...... . 
MANY OF THESE YOUNGER VEINLETS LEAD 
DIRECTLY INTO COMPOSITIONALLY IDENTICAL 
CALC-SILICATE CLOTS (FORMER CALCIT£) IN 
RELICT FRANCISCAN MILKY OUARTZ VEINS. 

ALTERATION CONSISTS OF OUARTZ-
EPIDOTE K· FELDSPA R "FLOODING "AND DIS­
SOLUTION MICROPOROSITY DEVELOPMENT IN 
SELVAGES BORDERING HYDROTHERMAL 
VElNLETS .. .. oo .ALSO 1-2 % DISSEMINATED 
EPIOOTE IN METAGRAYWACKE. 

FRACTURING IS OBSCURED BY MILLING OF 
THE CORE (FEW PIECES LONGER THAN 10 CM, 
MOST PIECES MILLED TOP AND BOTTOM). 
BUT MANY FRACTURES APPEAR TO FOLLOW 
HYDROTHERMAL VEINLETS OF ALL ORIENTA­
T�oNs. 

** BY POINT COIINT (ZOO PTS./SAIIPLE): PO'IOSfTY 
ESTIMATED IF <0.5% 

NEGU-17 CORE 

Figure 2. Lithology, vein mineralization, and porosity log for Geysers steam-reservoir core representing the 
depth interval 2598.6-2602.9 min Ul10cal well NEGU-17. Please refer to Figure 1 for location . 
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~ in«nsdy etC:Cd 

Fe-rich Laycr Silicatc 
Pyrrhotitc 
Pyritc 
Chalcopyrite 
Bornitc 
Sphaleritc •....•••............•. 

"--- ~ ,---------...... ,--------....;/ 
~ V 
Franciscan Plio-Pleistocene mineralization 

(Latc Mcsozoic) (The Gcysers hydrothcrmal system) 
mctamorphism 

I - massive, anhedral, turbid calcite aggregates 
2 - clear, euhedral calcite 

o dissolution 
trace 

Quartz 
K-Fcldspar 
Epidote 

Wairakitc 
Chloritc 

Pyrite 
Chalcopyrite 

Sphaleritc 

Calcitc 
Quartz 
K·Feldspar 
Epidotc 

Datolite 

Prchnite 
Scricite 
Chloritc 
Fe-rich Layer 
Silicate 

Pyrite 
Chalcopyritc 

Sphalerite 

3 - massive, anhedral, "milky" quartz aggregates 
4 - clear, euhedral quanz - minor} long dashes 

major where uncenain 

Figure 7. Interpreted vein-mineral paragenesis for steam-reservoir cores from wells NEGU-17 and Prati State 
12. For locations of these wells please refer to Figure 1. 
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Figure 2. Generalized lithologic, vein mineralization, and flowing-steam temperature profile for the lower portion of Nonhwest 
Geysers geothermal well Prati 5 (see Fig. 1 for location), showing positions of caprock and steam-reservoir cores examined in detail fo;­
this study. Relative position of reservoir core from well Prati State 12 is approximate and based on depth of the core in that well below 
the top of pervasive vein epidote mineralization. 
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PRATI 5 CORE 
DESCRIPTION 

1979.6-1983.2M: INTER8EDDED LITHIC METAGRAYWACKE AND 
~---~ "ARGILLITr. CLEARLY A TUR81DITE SEOUENCE (LOAD CASTS. 

FLAME AND 8ALL-AND-PILLOW STRUCTURES. CONVOLUTE 8ED­
~tt~~~~~:.:::J DING. GRADED 8EDDING); METAGRAYWACKE IS MED. GRAY. 
~ FlNE- TO MED.-GRAINED. MASSIVE TO FINELY LAMINATED. 

_
_ ~~~~~~ AND POORLY SORTED--FINING UPWARD SEOUENCES ARE CO\1-

19B3 
RIJBBLE" 

'-----L..1983.2 

MON; ARGILLITE INCLUDES METASHALE THROUGH ARGILLA­
CEOUS GRAYWACKE METASILTSTONE. DARK GRAY TO BLACK. 
WITH MINOR CARBONACEOUS DE8RIS (UP TO 2 VOL. %). 

CORE IS WEAKLY TO INTENSELY VEINED. WITH VEINLET DEN­
SITY STRONGLY DEPENDENT ON ROCK TYPE (METAGRAYWACKE 
8EDS HOST UP TO 9X AS MANY VEINLETS (8Y VOL.) AS ADJA­
CENT ARGILLITES); VEINLETS ARE OF THREE PRINCIPAL TYPES. 
WHICH ARE. FROYf OLDEST TO YOUNGEST-' 0) CALCITE AND 
OUARTZ IN V,ARIOUS PROPORTIONS-IRREGULAR. DISCONTINU­
OUS. COMMONLY CONVOLUTED. MASSIVE. UNDULOSE MAR­
GINS--PR08ABLY GENETICALLY RELATED TO FRANCISCAN META­
MORPHISM; (2) OUARTZ = CALCITE-TEXTURALLY SIMILAR TO 
THE FIRST TYPE BUT MORE CONTINUOUS AND WITH STRAIGH­
TER MARGINS; (3)BLADED CALCITE=OUARTZ, K-FELDSPAR. 
SERICITE. AND WAIRAKITE. WITH MINOR EPIDOTE AND PYRO­
PHYLLITE. LOCAL TRACES PYRITE. PYRRHOTITE. CHALCOPYRITE. 
SPHALERITE-THESE VEINLETS ARE COMMONLY POROUS--
THEY HAVE GENERALLY STRAIGHT MARGINS AND TYPICALLY 
INTERSECT THE CORE AXIS AT ACUTE ANGLES--MANY CAN 
8E TRACED FOR o.SM OR MORE. 

ALTERATION IS MEGASCOPICALLY SU8TLE. CONSISTING OF 
W[,AK MODERA.TE SERICITIZATION (= TRACES OF K-FELDSPAR 
AND EPIDOTEJ ,ADJACENT TO 8LADED CALCITE VEINLETS: 
ALSO. TYPE I AND 2 VEIN CALCITE LOCALLY REPLACED 8Y 
TRACES OF EPIDOTE. 

FRACTURING IS WEAK (>10. FRACTURES/M) TO 1981.6M, MO­
DER,ATE (J0.-.30. FRACTURES/M) BETWEEN 1981.6M AND 19B2.9M, 
AND INTENSE (RUBBLE OF PIECES <1-10. (AVG. 3)CM IN DIA) 
BELOW 1982.9M : FRACTURES ARE SMOOTH TO HACKL :', 8ED­
DING CONCORDANT TO DISCORDANT--MANY FOLLOW TYPE 
.3 (BLADED CALCIT£) VEINLETS. 

KEY TO GRAPHIC LITHOLOGY 

METASH,ALE, LOCALLY 
SILTY TO SANDY 

ARGILLACEOUS GRAYW,ACKE 
META SILTSTONE 

LITHIC METAGRAYWACKE. 
MASSIVE 

LITHIC METAGRAYWACKE. 
PLANAR BEDDED TO 
LAMINATED 

ARGILLACEOUS LITHIC 
METAGRAYWACKE 

GRADED 8EDDING IN 
METAGRAYWACKE 
(FINING UPWARD) 

THESE ROCX TY1'£S 
CORRESPOND TO 
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IZONEI r or 
BLAKE E:T AL.I 19CT 

VIS IJAL cST/MArl'S CALIBRATEO AliAINST POINT COiJNTS (500 PTS.J 
rop. REPReSeNTATIVe THIN SeCTIONS 

MOOIFlcO 05/ 91 8>' JBH rROM WALTeRS. 1986 

Figure 3. Detailed lithologic, vein mineralization, and estimated porosity log for caprock core from a measured ?epth of 19.19.6- . 
1983.2 m in Northwest Geysers geothermal well Prati 5 (see also Fig. 2). Porosity values are visual estimates calibrated agaInst POUlt 
counts for representative thin sections impregnated with fluorescent epoxy. 
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Abstract 

Report 
on 

@ti ]) 
Oriented Core: 6495'-6507' M.D. 

An oriented core was cut from depths of 6495' to 6507' 
during the drilling of Prati 5. Approximately 95% of the cored 
interval was recovered. The rock is texturally unmetamorphosed 
"Type 1 graywacke" consisting of thin-bedded turbidites of gray­
wacke sandstone and argillite. The bedding dips 16-21 0 northeast 
and strikes N19-35 0 W, and shows clear evidence that the stratig­
raphic section has not been overturned. Several generations of 
fracturing and vein filling are observed from cross-cutting rela­
tionships. The veins dip steeply, most being within 150 of 
vertical. 

General 

An oriented oore was cut during the drilling of Prati 5 
between 6495' and 6507' M.D. on Maroh 1, 1986. The coring con­
tractor was Norton Christensen, Inc., Bakersfield, CA. Eastman 
Whipstock provided orientation surveys of the inner core barrel. 

The core was taken below the shoe (6487' M.D.) of the 11-
3/4" casing while drilling with mUd. Once ooring was complete, 
the drilling circulation medium was changed to air in preparation 
for penetrating the steam reservoir. The steam reservoir was 
encountered at 6935' M.D., or 428' below the core. 

The core is 4" diameter. From 6495' to 6504', almost 100% 
of the core was recovered and many pieces were usable for orienta­
tion. Within this interval there are good Hugel orientation . 
groves on the oore which allow for the three dimensional orienta­
tion of stratigraphic and structural features. The orientation 
groves are essentially straight, showing little rotation of the 
oore barrel. 

The oore from 6504' to 6507' is badly broken and generally 
lacks Hugel orientation groves. Approximately 80% was recovered 
from this interval. 
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Cores from the Prati 5 well were re-oriented to their origi­
nal position in respect to the earth's magnetic field allowing 
dip and strike measurements to be made directly. A goniometer 
specially manufactured for core re-orientation and a Brunton 
compass were used. (Plate 2). 

Thin sections were made from selected portions of the core 
for petrographic examination. These were made to examine vein 
mineralogy and lithologic detail. 

Photographs were made as a permanent record of the core's 
appearance. One annotated photograph (Plate 1) is attached to 
this report. 

Although the information from the core presented herein may 
be detailed and unambiguous, it is necessary to remember the core 
measurements corne from an interval of rock less than 10 feet 
long. Comparison of the data from this core to subsequent ones 
will determine if the data are typical of a rock unit which is 
thousands of feet thick. 

Lithology and Stratigraphy 

The core is entirely Franciscan Assemblage gra~wacke sand­
stone and argillite. Approximately 50% of the lithology is gray­
wacke and 50% argillite. The argillite ranges from a black, 
partially metamorphosed shale with slickensided partings to dark 
brown, laminated siltstone, and is interbedded as discrete lenses 
between the graywacke beds. 

Some of the graywacke intervals are recognizable as rela­
tively thin, turbidite beds which grade upward from medium 
grained (0.50-0.25mm) to very fine grained (less than 0.125mm) 
sandstone. Visible laminations are present in the finer-grained 
portions of a few of these beds, with most appearing massive. 
Thickness of the graywacke intervals ranges from 1-1/2 inches to 
1-1/2 feet. 

The graywacke units often grade into laminated siltstone and 
black shaley argillite. The siltstone and argillite commonly 
have features associated with soft sediment deformation including 
load structures, flame structures and convoluted bedding planes. 
These fine grained rocks represent the upper flow regime of the 
turbidite facies and the inter turbidite facies deposited either 
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by pelagic sedimentation or low density turbidity current deposi­
tion. Ripple marks, which are used in the Bouma turbidite model 
to punctuate the inter turbidite and turbidite facies, were not 
observed in the core. 

Petrographic examination of the thin sections shows the rock 
to be a texturally undeformed, "Type 1" graywacke. Scattered 
phengite-Iawsonite mineral grains throughout the core are charac­
teristic of low temperature-high pressure Franciscan meta­
morphism. The framework grains of the graywacke are angular to 
subangular, very poorly to poorly sorted and consist primarily of 
quartz and feldspar. The grains are sufficiently arranged in 
some portions of the core to give the graywacke a laminated 
appearance, especially when viewed with a petrographic micros­
cope. (When the laminated graywacke is silicified, it often has 
the appearance of "Type 2" graywacke when viewed only as chips 
under a binocular microscope.) Generally, the finer grained the 
graywacke is, the more apparent bedding laminations are. 

The provenance of the graywacke in the core was a volcanic 
terrane. Volcanic rock clasts altered to greenschist facies 
minerals are present throughout the coarser grained portions of 
the thin sections. Organic material is limited to bits of car­
bonized plant stems(?) and unidentified "organic trash". 

Strati~raphic Dip and Strike 

Bedding of some graywacke and argillite beds is sufficiently 
defined to allow measurement of dip and strike (Plate 2). The 
measured dips range from 160 to 21 0 northeast; the strikes from 
N190 W to N35 0 W. Load casts and the upward-grading grain-size 
reduction from these are evidence that the stratigraphic section 
has not been overturned. 

Secondary Mineralization 

Secondary minerals are mostly confined to vein fillings of 
fractures and comprise approximately 1% the total core. The 
veins are mostly (99±%) bladed calcite and quartz with dissemi­
nated rare traces of pyrite, galena, chalcopyrite, marcasite, and 
sphalerite; listed here in order of declining abundance. These 
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sulfides are generally identifiable only at high magnification 
(30-40x) using a binocular microscope. Galena and chalcopyrite 
occur together spatially and marcasite occurs as overgrowths on 
pyrite. 

At least three periods of vein mineralization are present. 
The oldest veins are very thin (O.lmm±), barren quartz veins 
whose grains appear "moth eaten" and show undulatory extinction 
when viewed with polarized light. These veins are thought to be 
associated with Franciscan metamorphism. A second and much 
younger-appearing generation of quartz veining, thought to be 
associated with hydrothermal activity, is present and is asso­
ciated with traces of feldspar, epidote, sulfides, and perhaps 
actinolite. A third generation of veining is present as calcite 
which partly consumed and fills voids in the quartz-feldspar­
epidote-sulfide veins. The calcite may be seen filling the 
center of the hydrothermal quartz veins. Because calcite is more 
abundant and covers the quartz on the veins walls, quartz is 
generally not visible in the core unless a petrographic micros­
cope is used. 

All veins present in the thin sections were examined for the 
presence of recent, mineral assemblages known to be associated 
with the steam reservoir, including axinite-prehnite. None were 
observed. Because the most recent veining is calcite and because 
the calcite superseded the quartz-feldspar-epidote-sulfide 
mineralization, it is concluded that the secondary mineralization 
in the core is peripheral to the present hydrothermal system. 

Other secondary minerals are associated with the alteration 
of graywacke. These include pumpellyite and sericite which com­
monly occur as partial replacements in plagioclase clasts. 
Although the graywacke appears relatively "fresh" at low magnifi­
cation, at magnifications of xlOO, or greater, the graywacke is 
pervasively and mildly altered. 

Fracturin~ 

The rock encountered by the coring has been moderately to 
intensely fractured at different times as evidenced by the cross­
cutting nature and offsets seen in the veins. Fracture orienta­
tion (referenced to the core axis) dips from 45 0 to vertical. 
Discrete fractures range from hairline width (O.lmm) to 2.0mm; 
gash vein filling in brecciated areas is as much as lOmm. 
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The dip and strike of prominent vein-filled fracture sets 
was measured using a goniometer. There are at least three 
fracture sets: N30-400 E 75-890 W; N30-35 0 W 55-750 E; and N50-65 0 E 
55-700 W. The observed veins dip steeply; the most common being 
within 150 of vertical. 

Apparently, unveined fractures are also present although 
they are usually difficult to measure because they are poorly 
defined. Those noted were also dip steeply. The lack of hori­
zontally to shallowly (less than 200 ) dipping fractures or veins 
is conspicuous. 

During petrographic examination it was observed that some 
veins have been re-fractured; apparently because they are lines 
of weakness. It was observed that unfractured calcite grains 
fill quartz veins in which the individual quartz grains are 
clearly offset. It was also observed that tiny open fractures 
also exist down the center of some late-stage calcite veins. The 
origin of the open fractures is unknown - they may be due to 
geologic processes or the mechanical processes of cutting core 
and making thin sections. In any case, open fractures do develop 
along pre-existing veins. 

Although it is difficult to determine the existence of open 
fractures in core because fractures are where the core will 
break, the core is broken into pronounced vertical slabs between 
6505' to 6507'. These may be interpreted either as open frac­
tures or strain orientation that existed prior to drilling. The 
ends of each of these rock slabs are also broken in such a manner 
as to suggest that there are very small fractures or a strain 
orientation parallel to the long axis of the slabs. 

It is readily observable from the core that the graywacke 
units fracture more readily than the argillite units. Although 
the larger veins transect both graywacke and argillite units, 
many of the smaller veins seen in the graywacke truncate at the 
contacts with argillite. A particular good example was observed 
at 6498'-8" where very thin calcite veins in a 1-1/2"-thick unit 
of graywacke truncate on both the upper and lower contacts 
against argillite. This is annotated on Plate 1. 

5 



MW 
f'r<ATI 9' 

Microscopic fractures (O.Olmm±) exist throughout the core. 
These are seen as tiny dark lines that offset grains and beds but 
in turn are offset by hydrothermal veins. They appear to filled 
with opaque to dark brown, clayey material (gouge?). These 
fractures are interpreted as pre-existing to the hydrothermal 
veins and therefore are probably not related to the geothermal 
reservoir. 

MAW:bk 
GE86-129.maw 
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LITHOLOGY LOG 

6495'-0" to 6495'-3": Massive, fine-grained graywacke sandstone. 

6495'-3" to 6495'-5": Intercalated argillite and very fine­
grained graywacke sandstone showing soft sediment 
deformation. 

6495'-5" to 6495'-11": Massive graywacke sandstone. 

6495'-11" to 6496'-4": Intercalated argillite with load casts and 
flame structures, and very fine-grained graywacke sandstone 
with ripped-up clasts. 

6496'-4" to 6496'-7": Medium-grained graywacke sandstone grading 
upwards to fine-grained graywacke sandstone. 

6496'-7" to 6496'-8": Argillite showing soft sediment defor­
mation. 

6496'-8" to 6497'-2": Coarse-grained, massive graywacke sand­
stone grading upward to very fine-grained, laminated sand­
stone. Locally brecciated with calcite-filled gash veins. 

6497'-2" to 6497'-3": Argillite. 

6497'-3" to 6497'-8": Very fine-grained, massive graywacke 
sandstone with ripped-up argillite clasts. 

6497'-8" to 6498'-8": Interbedded siltstone and argillite show­
ing soft sediment deformation. 

6498'-8" to 6498'-10": Laminated, fine to very fine-grained 
graywacke sandstone. 

6498'-10" to 6501'-0": Siltstone-argillite interval showing soft 
sediment deformation with occasional massive, medium-grained 
graywacke sandstone lenses . 

6501'-0" to 6502'-0": Intensely veined, massive to weakly lami­
nated graywacke sandstone. 

6502'-0" to 6502'-6": Deformed argillite interbedded with very 
fine-grained graywacke sandstone containing ripped-up 
clasts. 

6502'-6" to 6503'-11": Fine-grained, massive graywacke sand­
stone. 

6503'-11" to 6505'-2": Laminated siltstone interbedded with 
argillite showing soft sediment deformation. 
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6505'-2" to 6505'-5"; Medium-grained graywacke sandstone grading 
upwards to very fine-grained sandstone. Core is broken into 
flat, vertically-oriented slabs. 

6505'-5" to 6505'-6"; Argillite. Part of core is lost. 

6505'-6" to 6505'-11"; Medium-grained graywacke sandstone grad­
ing upwards to very fine-grained sandstone and siltstone. 

6505'-11" to 6507'; The core is too broken to describe the loca­
tion of the various argillite and graywacke sandstone units. 

MAW;bk 
GE86-129.maw 
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Steeply dipping fracture with 
Calcite filling 

6498-6" 

. Calcite veining 502" Intensive 6 

6S06' 

--------------~----------~--~ 

Plate I 



• 

\ 
PLATE 2 

GONIOMETER FOR RE-ORIENTING 4" CORE FROM PRATI 5 

---- --- - --- - -



.*,** G E 0 DIRECTIONAL WELL SURVEY *** 

Vertical section calculated in plane of proposal 
Direction: S 75 E 

** 1** Dat e: 03/2L~/ 86 

MEASURED DRIFT DRIFT COURSE TRUE 
DEPTH ANGLE DIRECTION LENGTH VERT. DEPTH 
feet deg.min deg feet feet 

·-tt:::"i-
c......J~ 

339 
460 

58L~ 

739 
896 

1052 
121Z17 

1354 
151Z18 
1663 
1819 
1976 

2102 
2257 
i:::36~.5 

2514 

25L~2 

L:::~573 

;::: 7 IZI 3 
273Lt· 
2765 
2797 
28;:::8 

;:::858 
2889 
2913 
29/+L~ 

2975 

3055 
31Z:B6 
311+8 

o 
o 
1 
1 
1 

1 
2 
2 
2 
2 

3 
3 
3 
4 
5 

5 
5 
6 
6 
7 

7 
7 
7 
6 
5 

5 
5 
5 
5 
L~ 

4 
3 
4 
4 
4 

4 
Lt· 
4 
4 
4 

o 
30 
3121 
30 
45 

45 
o 
o 

15 
15 
45 
o 

15 

o 

o 
ill 
o 

15 
45 

15 
o 

15 
Il) 

31Z1 

ill 
L~5 

o 
o 

15 

45 
30 
30 
30 
30 

10 
S 5.:::w 
s 48w 
s 44w 
s 4'+w 

s 24w 
s 17w 
s 2.l"w 
s 23w 
S 3i~W 

s 29w 
s 27w 
s 25w 
s 2'+"'1 
s 32w 

s 33w 
s 35w 
s 3:Lw 
s 31w 
s 33w 

s 29w 
S 25 ... J 

s 2'+w 
s 18w 
s 15w 

S 9 ... J 

S 0w 
s lle 
s 23e 
s 25e 

s 33e 
s Lt· 1 e 
s 5c~e 

s 61e 
s 6':)e 

s 78e 
n 77e 
n 70e 
n 62;e 
'('1 81ZIe 

IZI 
140 
115 
84 

lE~1 

124 
155 
157 
1:'56 
155 

147 
1:54 
155 
156 
157 

126 
155 
108 
114 
35 

28 
31 
31 
31 
37 

31 
31 
31 
32 
31 

3121 
31 
24 

31 

31 
1;·9 
31 
52 
'+3 

Ill. IZIIZI 
140.00 
254.98 
338. ':35 
459.90 

583.85 
738.76 
895.67 

1051. 55 
1205. L~0 

1353.21 
1505. '37 
1651. 68 
lB17.32 
1973.81 

209'3.25 
2253.51 
2350.92 
247L~. 21 
251218.97 

2536.75 
2557.53 
2598.30 
;:::5~::9. 09 
2555.89 

2595.75 
2727.62 
;:::758.50 
2791ZI. 37 
;:::8;:::1. ;:::5 

2851. 18 
2882.11 
2905. Q.)5 
2935.98 
2957.91Z1 

;:::998.81 
3047.55 
:3 IZI 7 8. ~55 
3140.36 

:. . . ' 

' RECTANGULAR 
. COORDINATES 

. feet 

0.38S 
1. 57S 
3" 19S 
5. 6E,s 

8. 81ZIS 
13.55S 
18.58S 
24. 31ZIS 
3ill.30S 

36.55S 
44.35S 
52.838 
62.38S 
73.55S 

83.518 
96.118 

105.588 
116.438 
119.9;:::8 

12.:::.845 
126.218 
129.555 
132.985 
136.5£38 

139.585 
142.345 
145. 108 
147.835 
15ill. 17S 

152.115 
153.788 
154.895 
155.IZI'35 
157. 12138 

157. 7~::8 
157.695 
157" IZIIZl5 
155.055 
153.995 

0.00 
0.48W 
2.0;:::W 
3.61ZIW 
5.98W 

8. 10(,,) 
9.88W 

11. 80l..J 
14.24W 
17.35W 

21.10W 
25.20W 
29.42W 
33.88W 
39.82W 

46. 16W 
54.65W 
60.81W 
67.33W 
~;9. 51W 

71.27W 
72.98W 
7L~. 55W 
75. 83l·) 
76.96W 

77.50(,,) 
77.82W 
77.55W 
75.7.=.::W 
75.55W 

74.55W 
73.31Z1W 
7;:::. 121,.) 
70.3a,J 
58.30W 

55.971,..) 
52.iL'lW 
59.58W 
55.22W 
~'S2. 12121,..) 

8EC'- DCJGI_Ef3 
TION SEVERITY 
ft'?et dg/111112H t 

0.IZ10 
-1l).37 
-1. 5E~ 

-4.31 

-5.55 
-6.03 
-6.55 
-7.46 
-8. ':33 

-10.90 
-12.86 
-14.75 
-16. ~38 
-19.43 

-22.98 
-27.92 
-31. L~l 
-3Lt·. ':30 
-35.110 

--37. o Lt· 
-37.f33 
-38.45 
-38.83 
-38.95 

-38.83 
-38.33 
-37.36 
-35.84 
-31+. ;::: 1 

-32.65 
-31.0121 
~-29. 57 

-25.33 

-22. ':3iL) 
--,19. IZi9 
-17.I7.i;::: 

0. IZliZI 
0.35 
0.87 
0. 13 
0.21 

0. 4';3 
0.22 
0. 15 
0. 3i~ 

,." 0='-, 
ll.1 .. ...Ja::. 

0.07 
0.3;;:: 

0.21 
0.21 
0.60 

1. 58 

1.7'+ 
1.57 
0.4121 

1. 47 

2.71ZI 
2.71 
3.27 

1 • 81Z1 

2. L!-0 

:L • 9;::: 

2" 0;~ 
2.1212 

Lf. j. 1 
1 .77 
0.88 
310 0'3 
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IYIEASURED DFE FT 
DEPTH ANGLE 
feE~t deg. rni1'"1 

3222 
3253 

33.38 
339B 

3451 
3555 
35i::~7 

3721 
381L~ 

. 4018 
Ld H:t 
41Ej3 
Lj·27E, 

4·368 
4L~61 

454· r::3 

46'+1 
4-733 

8i:::5 
1-918 
4982 
5QH5 
516'::3 

5276 
537121 
5 Lt60 
552;:;: 
5645 

577:1. 
592 6 
6H~19 

5212Ii::: 
632Lt 

5 /'+8121 
6548 
6613 
674Z~ 

691Z11 

. 
4 45 
5 0 
5 45 
6 4-5 
7 121 

7 15 
8 15 
8 0 
7 45 
7 15 

8 15 
9 15 

11 0 
liZ! 45 
1121 0 

9 45 
9 0 
'3 0 
9 Lf5 

liZl 0 

10 0 
1121 0 
1121 45 
11 0 
11 45 

11 45 
11 0 
10 15 

9 45 
1 121 IZt 

llZI 31lt 
1121 15 

8 45 
8 3121 
9 30 

10 45 
1121 0 

9 0 
10 45 
10 15 

DRIFT COURSE 
D I f~ECT ION LENGTH 

deg f(=et 

1'"1 7 LI-e 
1'"1 82e 
1'"1 8tZie 
n 78e 
1'"1 8;:::e 

1'"1 84e 
1'"1 86e 
1'"1 88e 
1'"1 87e 
1'"1 88e 

1'"1 84-e 
1'"1 852 
1'"1 81e 
1'"1 87e 
1'"1 87e 

1'"1 '30e 
1'"1 87e 
1'"1 8Ge 
1'"1 85e 
1'"1 85e 

1'"1 85e 
1'"1 86e 
1'"1 86e 
n 85e 
1'"1 8 L,-e 

1"1 84e 
n 85e 
1'"1 83e 
1'"1 81ZIe 
1'"1 76e 

1'"1 73e 
1'"1 68e 
1'"1 66e 
1'"1 64<= 
1'"1 61e 

1'"1 5ge 
1'"1 6~5e 

1"1 90e 
s 81ZIe 
S 828 

,31 
31 
31 
54 
60 

53 
94 
72 
'34 
'33 

113 
':31 
9.::: 
73 
9: 

':32 
93 
88 

11217 
94 
90 
62 

123 

126 
155 
183 

':33 
122 

1"""r-,Jw 

68 
65 

1.=::9 
159 

TRUE 
VEr-n. DEPTH 

feet 

3214. 13 
3245.01 
3275.88 
3329.56 
3389. 12 

34-51. 64 
3544.78 
3616.06 
37QI'3. 17 
3801. 37 

3'313. 34-
4003.28 
4093.85 
4165.54 
4257. !2t2 

Lt347. 56 
4439.41 

46J 7. 10 
4707.74 

4798.34 
4889.93 
495i:::.88 
5044. i:::1 
5136.36 

5241.12 
5333 .. ;:::8 
5Lfc~1. 73 
54-82. 7'::) 
561Z,3.97 

5727.96 
5880. Lf2 
51216121. '31 
6 15i::. 86 
5273.36 

6<'1-i:::6. '33 
5493.8c: 
5557.93 
5685 . !llc: 
58Lf 1. ,]5 

Di::\t(~: If.i3/24/86 

RECTANGULAR 
COORDINATES 

feet 

153.428 
152.88S 
:l52.4-c:8 
151. 31218 
150. 0~58 

49.59W 
47.01W 
4'+. 1 L,-W 
38.37W 
31.3QIW 

8EC­
TION 
feE:?t 

-8. 1 '3 
':'-5.84 
-3.1'3 

c~. liZ, 

8.51 

149.108 23.54W 15.85 
148.008 10.91W 27.75 
147.458 0.75W 37.44 
145.'308 12.11E 49.72 
146.378 24.24E 51.30 

145.318 39.44E 75.71 
143.988 53.22E 88.67 
142.018 6'3.28E 103.67 
140.578 82.97E116.53 
139.598 99.70E 132.~5 

13'3.288 115.47E 147.58 
138.898 13121.51E 152. 11 
138.048 144.36E 175.17 
136.878 159.30E 189.29 
135.498 175.01E 204.12 

134.108 190.93E 219.13 
132.838 207"03E 234.35 
132.038 218.53E 245.25 
130.658 235.02E 251.7'3 
128.888 254.47E 279.16 

126.608 275.14E 299.50 
124.828 294.60E 316.86 
123.098 311.10E 332.36 
121.508 321.75E 342.23 
117. 118 342. 38E 36 i. 02 

111.128 353.99E 380.34 
101.808 390.30E 403.35 
'30.008 418.10E 427 . 15 
84. 118 Lf30. 7 41::: '<~7. 83 
75.298 447.57E 451.90 

51.588 471.42E 471.30 
55.838 482.23E 480.25 
53.518 492.71E 489.77 
55.448 514.75E 511.55 
5'3.'378 543.36E 540.37 

DOGLEG . 
8EVERITY 
dg/100ft 

1. 75 
2N33 
2. Lf'3 
1. 90 
0.90 

0.56 
1. 10 
O,,53 
0.30 
0.56 

1. 01 
1. 11 
2. IZt5 
1. 59 
ill. 61 

0.62 
121.96 
0. 18 
0.83 
0.27 

0. 0121 
0.19 
1. 17 
0.34 
0.83 

121. 0121 
0.83 
0.'33 
1. 16 
0. ~S'3 

IZt. 58 
0.6iZ! 
IZt. 84 
121. L~i::: 

0.'31 

0.83 
1. 93 
5. LfG 
l.89 
12.i. 39 
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rml-?/ 6{ 

P':? ~ DClte: 03 / 2 LI·/85 

IY1EASURED DRIFT DRIFT COURSE TRUE RECTAI\IGUU~R SEC- DCJ[.3LEC3 
DEPTH AI\IGLE DIRECTION LENGTH VERT. DEPTH COORDINATES TION SEVEf~ITY 

feet deg. rni1'"1 deg feet feet feet fee t d g; 11Z1IZlft 

( 
i159 9 L""'" ~...J s 88e 158 5':~95. 95 5.:::.3E.S 570.71Z!E 557.39 0.73 

.' 
715'+ 9 III s -86e 95 71Z190.68 6 7 

-.J. 175 586. 15E 5Bc~1I ~53 0. 1:35 
7316 9 45 1'"1 B6e 1 r '-1 

~ Cn::' 7250.5.::: 63. 17S 612. 5lJ·E 608.02 0.93 
7'+7 L~ 9 L~5 1'"1 78e 158 741216.24 53. L~5S 639 . 0~· E 632 .. 65 0.05 
753i::: lit) 45 1'"1 68e 158 7561. 7i? 51.238 655.92~ 656.49 1. 29 

7760 17 30 1'"1 58e 1;:::8 7585.85 39.538 59L~. 8 13E 681. 44 511 2'7 
7E3L:>~~ 21 0 1'"1 58e 64 7745.27 31. 6f:8 714.45E 698.29 5.47 
7886 21 0 1'"1 58e 6e: 7B04. 15 23. 31218 735.05E 716.IZl3 ill. 0Ili 
7951 21 III 1'"1 58e 55 7854.83 1 L~. 57S 755.55E 73L~. 6 3 0.00 
8 III LI·3 21 15 1'"1 68e 92 795121.55 2. 15S 787.39E 751. IZl9 0.27 

8135 21 15 n 6ge 93 81Z137.33 H).2!ZIN 818.75E 788.22 121. 39 
8228 21 30 1'"1 55e 92 8123.00 23.03N 849.73E 814.82 1. 2i~ 

,,,\ 8387)<0"1 ~~7 21 0 )'"1 63e 159 8271. 1 ':~ 47.8Lj·N 91Z11.74E 858.5LI· 0.75 
8~'I1I ' 21 30 n 52e 94 8358.80 63.57N 931. 95E 883.75 0.66 
,0. 67i?) 21Z1 IZI 1'"1 52e 189 8!'S35.~4 SS.01N 991.09E 932.73 0.79 

879'+ 19 3121 1'"1 6ele 1i:::4 8652.24 115.33N 1027.74E 952.87 0.68 
8855 18 L~5 n 5ge 61 871219.88 125.47N 10L~4. 95E 975.88 1. 3Lj· 
8980 17 30 1'"1 ""'~ ...J~e l'-'C" C...J 8828.67 lL~7. 21N 1077. 19E 11Z1IZ1c: . 39 1. BIZI 
'31 iZl0 15 31Z1 1'"1 50e 120 89L~3. 43 159.IZl5N 110L~. 55E 1023.25 1. 11 
'32tZ16 17 0 "(I 52e 106 131Z144.93 188.281'1 11i:::8.39E 1041. 21 0.7i:: 

~'S00 17 0 1"1 52e 294 9326.09 241.21Z1N 119E .. 13E 1092.94 0.00 

" C 1 os u"r~e d ista1'"lce 12i:::0. i::tZl feet. 
a '(lgle N 78 deg 35 min E 
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WELL SUMMARY 
CCPA #0. i PI?ATI-29 STi ,/EtT" -.GEOLOGIC a .. 

True Vertical Depth Plot 

o 

1000 

2000 

3000 

4000 

5000 

6000 

7000 

8000 

9000 

4nnnn 

IIIELL NAME CCPA No. 1 PRATI 29 STI rGWke-
ISPUD DATE 6/23/93 

• Siltatone 
ICOMPLETION DATE 8/25/93 

lTD ',,~u'""~nl 10.022' Argillite 
- - - - - ~ o· ~ 

" - -, ~ 

I TD (TRUE Y~HTICALI 9. 425' Clay 

: Rare 
Trace 

RIG TEST 79.600f/HR. 137paig. 
358 deg F. 4" Orifice I 

Minor . 
COllon 
Abundant 

247' MO & TVD: 20' Caelng .4 ~H t!H~ 10 Ic ip iE IR IN Ix IT 18 
Surface - 530' MD:Grenstone/Chert ~;: ; •• i~ 

COllplex. Ili,.....::;~:;§ I: II 530'- 1310' MD:Graywacke; 1t-dk gry.loc II 
grn/gry. fine gralned. lassiye, wlth linor ..... I: III: 

::::~~o::8:~d M:~::::~:::' Clay. Graywacke, I ~ Ii : 
Chert. Greenstone, Serpentine, Siltstone, ........ II ,. 1 
Argillite. ~ ... ~. I, ii 

1-I+ar-~-+-.....r-l--1 

~i ii~';; 111:11 

I ~ I ~ I : 2651' MO, 2646' TV~ 13 3/8' Caaing 

2580'- 6350' MO:Graywacke; It-aed gry. 
loc It-led grn.cra-fn gr.pred fn gr.gd 
or bndrs.laas. w/depth weak fol & COl 
slicks.pred detrital frags of qtz, felds 
& argil.tr chert. biotite & volc frags. 

6502' MO, 6342' VO: 9 5/8' Casing 
6350'?- 6850' MO: Melange; Sraywacke. 
Argillite, Siltstone. Serpentine, 
Greenstone. 

loc wht, It gry/grn.gr bndrs good to 
8445' -8455 ' MD. 8062' -B070' TVO: Cor.· 

fair to loc indistinct. Siltstone:dk 
gry-blk. frM-hd,v fnly sndy-clayey. 

9900' MO -T.O.:lleak hornfelsic latrix. 

11 

lIel1 Course - Plen View 
Scale: 1" • 1500' . Ii 

~ 
I 

TD 
200 R P 01 

lIell Course - Elevation View 
S38.5011 
Scale: I' • 1500' 

"::::! 

-:; 
J 

26 Cit Plugs , f/2654'- 4800' MO 
2649'- 4756' TVD ~j, 

1 

'II 

, 

SteSl Entries: 
NO TVO WP/T Increaee 
8072' 7743' 11/12 
8093' 7761' 14/4 
8179' 7834' 70/44 
8945' 8491' 3/0 
9006' 8545' 3/0 
9015' 8553' 6/0 
9107' 8632' 7/0 
wP • pSi. T • deg F 

Start Air Drlg • 
6513' MD. 6353' TVO 

f~ 

~ 

; 
;-. 

---

--

--

. 

. 

Lost Circ: _ - - Steam Entry: -
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~GEOLOGIC~ 

DRILLING SUMMARY 
CCPA NO. j PflATI-29 STATE TJYIN 

Measured Depth Plot 
Scale 1 18000 

NELL NAME CCPA P-29 STATE THIN 

SPUD DATE 3/15/94 

COMPLETION DATE 5/15/94 
~--------------------.--.--------.-----+------------------------------------TD (MEASURED) 9,300' 

TO (TRUE VERTICAL) B,876' 

LOCATION 748'S, 93'11 of Nil CRNR 
Sec 36, T12N, R9H, MoBM 

ELEVATION 3223' + 3D' KB 

Note: State Lease LIne 
I 5B40' M.D. 

0 30' conductor I 70' I ... 
20' CasIng I 247'Mo, TVo 
K-55 94* 

T.D. PRATI 29 STATE TWIN / 
1000 

2000 

3000 

4000 

5000 

6000 

7000 

9300' Mo, 8876 TVo 
247.77'S, 161B.74'1I 

10.75/9.625' tie back cas1ng 12451'Mo,2447'TVo 
K-55 40.5* 10.75' 0-2357'Mo,O-2353'TVo 
K-55 36* 9.625' 2357'-2451'Mo,2353'-2447'TVo 

~13.375' casing 12651'MD,2646'TVo 
K-55 61* 

9.625' hang cas1ng 2451'-6502'MD.6211'-6621'TVo 
K-55 36" 
N-BO,S-BO,SS-9540* 
9.625' casIng shoe is in origInal well I 6502' . 

~ N1ndow 1n 9.625' 15156'-51B1'Mo,5093'-5115'TVo 

Top of steam I 6265'Mo, 6131'TVo 

7' liner: 
Blank liner 5189'-55BB'Mo,5123'-5497'TVo 
Perf lIner 55BB'-6352'Mo,5497'-6211'TVo 

T.D. PRATI 29 
10,022' Mo, 9,425' TVo 
2067.41'S, 1613.B1' 

BOOO Blank liner 6352'-6794'Mo,6211'-6621'TVo 
Perf liner 6794'-9300'Mo,6621'-8B76'TVo 

9000 

10000 

~ 7' liner 51B9'-9300'Mo,5123'-BB76'TVo 
N-BO,L-BO 26' 

n 
'j 

\ 
\ 
I 

I 

~ 
I 
I 

Nell Course-Plan VIew~ 
Scale: l' - 500' ~ 

// 

5/20/94 
Lo 



-- ({tT\\ DRILLING SUMMARY 
CCPA NO. j PRATI-2g STATE T/yIN 

Well History Abstract 
~GEOlOGIC -=- Scale 1 : 18000 

wal NAME CCPA P-29 STATE TWIN RIG TESTS: 

SPUD DATE 3/15/94 2.5' ORIFICE, 5/15/94 

COMPLETION DATE &/1&/94 Flow - 28.& KPH 

TO (MEASURED) 9,300' Temp - 28B deg F 

TO (TRUE VERTICAL) 8,B76' Pressure - 12B psig 

lOCATION 

ELEVATION 

March 15.94 

March 16-22 

March 23-27 

March 2B-31 

April i-3 

April 4 

April 5 

April 6-10 

April 11 

April 12 

April 13 

April 14 

April 15 

April 16-17 

April 18-22 

April 23-25 

April 26 

April 27 

April 2B 

April 29-30 

May 1 

May 2-3 

May 4-7 

May 8 

May 9 

May 10 

May 11-12 

May 13 

May 14-15 

May 16 

748'S, ga'W of NW CRNR 2.0' ORIFICE, 5/16/94 
Sec 36, T12N, R9H, MOBM Flow - 22.9 KPH 
3223' + 3D' K8 Temp - 256 deg F 

Note: State lease line Pressure - 169 paig 
I 5840' M.D. 

Aig up NabDra rig 5B Dver CCPA NO 1 Prati 29 Sidetrack 1. 

Fish in Prati 29 Sidetrack 1 for IDst wireline. nD gDDd. 

Mill windDw f/ 5156'tD 5167'for twin. 

Drill B.75' hDle tD 53B3' w/ mud mDtDr. 

Drill to 5809'. begin IDsing 20 tD 30 bbla/hr mUd. 

Aeam f/ 5152' to bottom. hang up in window. 

AIH & try to work thrDugh window. no gODd. 

Millon window. prDbe fDr hDle w/ bit. no gDDd. 

Fish for whipstDCk. whipstock found to be damaged. 

Mill w/ junk mill f/ 5173' to 5190' . 

Aun wirellne casing IDg. AIH w/ packer fDr whipstock. 

AIH w/ new whipstDck tD 51Bl', lengthened windDw f/ 5167'-5181'. 

AIH w/ taper mill to 5153'. ream thrDugh window tD 5285' 

Aig to air. stage in w/ air tD 3373', plugged bit. Stage in tD 3B48'. plugged bit, ream and 
drill ahead to 5910'. CrDssed into state lease I 5B40'MO with no steam. 

Drill to 7477'. first steam entry I 6265' 9 psi & 87 deg F. 

Drill to 8049'. 

Mill f/ 5306' to 6B72'. 

Continue milling/reamlng/pushlng tD bottDm. 
f/ 5617' to 5625', AIH to 5929'. 

work mill on bDttDm. POH. AIH w/ new blt '16, ream 

Aeam to 5974'. POH, AIH w/ taper and strlng mills. ream f/ 5961' to 6101', AIH. ream to 6954'. 

AIH w/ NBf17 and sllck DA, ream f/ 6954' tD 6964', AIH to 7978'. ream and c/o fl11 to bottom, 
drl11 f/ 8049' to B365'. 

Aeam f/ 8022' to B365', drill to 8637'. 

Aeam f/ 8146' to 8637'. drill to 8899' . 

Aeam f / 8400' to B899'. would not drill. AIH w/ bottDm and string mills, mill on junk. POH. 
drill to 9200'. 

Aun caliper log, AIH w/ casing scraper to 2451', POH. 

Set packer I 2751', fl11 hole. pump sand plug. top sand plug I 2686'. run 10.75' tle back caslng. 

Complete tie back caslng run. set 56 jts K-S5 of 40.5* 10.75' 
f/ 2357' to 2451', cement in place. 

casing to 2357' and 36' 9.625' 

AIH to 2570', c/o bridge f/ 2570' to 2615', AIH to 5979'. 

Ream to bottom w/ tight spots f/ 5979' to 6434', 6550' to 6B13', 9075' 

Aun 7' blank and perforated liner f/5189' to 9300', test well. 

Test well, testa Witnessed by WHA, Inc. and State Lands Commission. 

to 9200', drill to 9300'. 

5/20/94 
LD 



Page CD of __ 

Sample Type Purpose of 
Sampler Date 

Date 
Sample Depth or (e.g. full-dia. Sampling (e.g. 

(I nvestigator) Sam- of 
Depth Interval core, rubble, for fluid-

and Institution pled Sample 
etc.) inclusion study Return 

CD B44B/ 
(~774,8 1ft) 

p~ ~laJ '71L1PfZf5 c!.. ' 7A11~ 
5T~Iv. 

Core Sample Record 

Well or Borehole (fAAll 1]9 Core Depth Interval __ ----' ___ _ 
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Well Name 
Core Location 

Company (Top of Core) 
~ell Elev. 
~ 9~~el) 
1JffiU-f7 12~ft-l-J, 2illftW 
-Dna::al of 'Sf'-ccr. ~ . 7/ y 
~rc~ TfH,\~B~~ tt {;C€ EtJi' 

Lake " . 

fd ~ K. (~~·W·-
EL . ~ I:r map 

in er.;cn, 

1m 

eBf7-V' . bRft ~t'>~fl E. ~ . f~ 
ta:il~rotf}er - l' I ~, R?II, (Mretp ¢a V VISIon Son<:::>ma Co " Cali . Una:al 
EL. fBOOft 

:ft<A11-'7 1210ff ~ 70?ftE.. 

~/ 
of 3N . ~. ~/ 
Tf2J.l F,.. 7N (MPeM~ 

EL. 1.'7?4 ft 
::aJoma Co./0Ilif 

:efZA11-~ (a~r.C?!J~Z44~ / 
H~fI W 

cc~~ tNJ cor sa::. ~ 
a .-?ft 'r 11, f(BW (1v1l7BM I. 

Sonoma co., Cali . 

J'~11 ?B 6{?ft 5/~?QilE... 
ffkcax; l#I ., c;ec. ~~ 

I' IlJ, R1W~M~ 
a .fp' ft SOloma c!O;;CPIi . 

Core Depth or First Steam Entry 

Depth Interval in Well 
Core Elevation or 

Drilled Derth {DD} 
Drilled Depth (DD) Elevation Interval 

True Vertical Depth (fVD) 
True Vertical Depth (TVD) Elevation (EL.) 

DD W'lh- E7P i-t (14 ft) -r;/.l?/{ to -7Z7f ft t.J1I but ~a~eri~ .a~ 
within earn r~11 

l W unknown byGunder~ (1m 

1117 BZ7-I~ft (777ft + f<:Y/9 10 1-157 ft D17 '~ft 
lY17 ef2.1- ~ft \"'7~ft lVP ,rff 

EL. 720ft 

". 

l7t7~7-~ft 
lY17 &Hf - &t ft 

-/'BOO to -~ft 179 rlB~tt 
lVl70rI.FJft 
FL . -4~1 ft 

VP 54+7- 5'177 ft --45"77 to - -4B47-ft 17P BOYtiL 
lV17 ~-E070ft lV17 7~ft 

EL. --4?1Dft 

W '7n4 -9X;Oft '7 "X/21 10 -~ ft W 0110H 
1W77~-~ft "TV17 f!]l0ft 

a --4 177 H 

Geysers Core Samples 
~10!<S7 A1 E~ A.~ q= G4j1? /~!7 

, 

Rock Comments 
Type 

~~ke ~ of .f'1 dia . 
core, ~wn 
\~iiudinal~ r. r core 
eCCNer{ 

h~~ m milled 

h~.urld 

9ra'f,Joc\(eanc/ .,"-full-dl'a. 
Interbedded corej ICO% 

recOJ~ ~r9iflite 
\1\ Z:!% '7am-
pi 

4" fUlI-dia. 
/I cae 

I 

gr-a'(Na~ 4" fuJl-di~ 
COf'2.-

~f~ 

-4 n full -di~ . 

II 
c.cre 



Page! of __ 

Sample Type Purpose of 
Sampler Date Date 

Sample Depth or (e.g. full-dia. Sampling (e.g. of 
Depth Interval core, rubble, for fluid- (Investigator) Sam-

Sample 
etc.) inclusion study and Institution pled 

Return 

ro7ft~~bmj 
~MEroU? ~[~g) M ~~Jte~ cr% J7l=gED u, 11=. 
RU~LF. F-lYER,5IPE-
.f(!; . 

~~W;-~0?;~ WI-P& ~T1YI1)' c..... WILLl.DMS 07% U5$~ ?"~- M ~~ 

Core Sample Record 

Well or Borehole !f<ATI Ie> (NW 9E?(~) Core Depth Interval 5574- 2%0"-
(1YJ2 /5- 1094. 6111) 
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Well Name 
Core Location 

Company (Top of Core) 
("ell Elev. 
at9~~eJ) 

iJEqU-17 1~~ft N
J 

2fX)ftw 
-1Jno:::al of $ccr. ~. 7/ y 
~rc~ TI HJ, rzB1i~t1.~vl 
~ {;C€ G!? Lake Co ., . 
fd '$ K. (~rea' }~.-

EL . ~ 1 ; 2~OCO map 
~~ ~, 

~17-P bR ft ~6/~)~ft E. '5N . I~ R:Eilgrother- I ii '" ( ROfW, (MvriP. 
~~~lsIOr1 Sonoma Co'J Calr . 

EL.1BOOft 

~1f ? l ~roft ~ ~ftE. 

~cccx:/ 
of 3N . ;.e£!. %/.~ 
, 121-1 1\. ~ (MPeM 
5onoma Co'

1 
c:a /i( ~ 

EL . 2.'7)4 ft 

fJ2k..11 11 N () d eCl)'(¥) e. 
c.c.ay~ 

lr~11 ?B IX? ft 5 Zx1?O-t:t E... 

1fk-CGX! Of NW/ec ·I?€C.~/ 
.,., liJ I R1W(M~, 

EL.1<pf ft 5Q1oma CO;; CPI i . 

Core Depth or First Steam Entry 
Depth Interval in Well 

Core Elevation or 
Elevation Interval Drilled De~th {DD} 

Drilled Depth (DD) True Vertical Depth (TV D) 
True Vertical Depth (TVD) Elevation (EL.) 

DD tf/lh- E?4O rt (14 ft) -ry£?( to -7Z;:7fff 1-1[7 but ~03l"ClCteri~ 35 
within earn r~ir lYD unknown by 6under=o1 (in:> 

w efl7- 1~ ft ~777ft + KJ7=1 to 1" 1B7 ft DJ7 t~ft 
TVP wr -ifflft- \'77~ft) . l\IP " ff 

fL . ?fOB 

17[7 0fq'2 6:J7OZ ft 
"Nt? &Hf - h47f. fi-

-?ere to 7120 ft P?~fr 
1'117 to rJ..7ft 
a . --4~1 ft-

~ t-ahon receIved 'N ilh core.. 

W ~ t=fif)ft -~ it> -~ft W 01tOft 
1VV' '77~-~% ft lV17 (£J{0ft 

a --417? fF 

Geysers Core Samples 
":>10 1<87 A1 E~ A~ q G4jf? /~? 

, 

Rock 
Type 

9'"a~ke 

9ra~0Cj(.e and 
Jnt~rbedde.d 
~r9j/lite 

/I 

gr-a)Wa~ 

II 

Comments 

~ of .f'( dia. 
core, ~wn 
lO~i1udinal~ 
r. r core 
eCJ:>.J~ 

h~~ rn mil led 

h~rU?led 

-,'(full-dl'a. 
corej 100" 
recOl~ 

\.1\ 7~6 '703111-
plM 

I 
-4" fulf-dia . I 
cere I 

i 

-4 n 
full-di~ . 
core. 

~ 
~ 
.:....j 

I 

~ 
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*** G E 0 prati38 DIRECTIONAL WELL SURVEY *** 

Vertical section calculated in plane of proposal 
Direction: S 25 E 

trlEA5URED 
DEPTH 

feet 

o 
192 
250 
403 
555 

710 
853 

1020 
1173 
1329 

1485 
1540 
1794 

952 
107 

;::::254 
2426 
2574 
2729 
2882 

3036 
3161 
3226 
3258 
3289 

3321 
3351 
3383 
3414 
3445 

3522 
3515 
3710 
3773 
3834 

,:;907 
4036 
4150 
4254 
4382 

DRIFT 
ANGLE 

deg. rIli)'", 

o 0 
121 30 
o 45 
o 45 
o 15 

121 45 
o 30 
o 45 
o 45 
121 45 

1 0 
1 0 
1 0 
1 30 
1 45 

1 30 
2 0 
2 45 
.:- 15 
3 30 

4 0 
4 15 
4 15 
4 15 
4 0 

4 45 
4 45 
4 45 
5 0 
5 30 

5 45 
7 0 
7 30 
8 0 
8 15 

8 45 
8 0 
7 45 
7 45 
7 45 

'** 1** 

DRIFT COUR5E 
DIRECTION LENGTH 

deg feet 

s 25e 
s 15e 
s 2e 
n 57w 

),", 84w 
s 3w 
),", 37w 
),", 39w 
),", 39w 

),", 34w 
),", 33w 
),", 90w 
),", 85w 
s 88w 

s 66w 
s 64w 
s 64w 
s 67w 
s 72w 

s 83w 
s 75w 
s 50w 
s 45w 
s 30w 

s 17w 
s 8w 
s 6e 
s 20e 
s 2ge 

s 45e 
s 48e 
s 48e 
s 52e 
s 51e 

s 53e 
s 51e 
s 48e 
s 45e 
s 45e 

o 
192 
58 

153 
152 

155 
153 
157 
153 
156 

155 
155 
154 
158 
155 

157 
162 
148 
155 
153 

154 
125 
55 
32 
31 

-,."::. 
... 11.';, 

30 
32 
31 
31 

77 
94 
94 
63 
51 

73 
129 
124 

94 
128 

TRUE 
VERT. DEPTH 

feet 

0.00 
192.00 
249.99 
402.98 
554.98 

709.97 
862.96 

1019.95 
1172.94 
1328.93 

1484.91 
1639.88 
1793.86 
1951. 82 
2106.76 

2263.70 
2425.62 
2573.49 
2728.28 
2881. 02 

3034.69 
3159.35 
3224. 18 
3256. 10 
3287.02 

3318.9i=: 
3348.82 
3380.71 
3411. 60 
3442.47 

3519.10 
3612.52 
3705.75 
3768. 19 
3828.58 

3900.77 
4028.40 
4151. 23 
4244.37 
4371. 2121 

Date: 04/31/86 

RECTANGULAR 
COORDINATE5 

feet 

5EC­
TION 
feet 

DOGLEG 
5EVERITY 
dg/100ft 

0.00 
0.755 
1.355 
3.338 
3.985 

3.539 
4.615 
5. 115 
3.535 
1.955 

121.035 
2.22N 
3.51N 
3.66N 
3.77N 

2.77N 
0.68N 
2.015 
5.375 
8.535 

10.715 
12.355 
14.155 
15.595 
17.365 

19.61215 
22.035 
24.685 
27.245 
29.835 

35.815 
42.935 
50.875 
56.335 
61.71215 

68.345 
79.915 
90.945 
99.595 

111.685 

0.00 0.00 
0.37E 0.84 
0.59E 1.47 
0.88E 3.39 
0.27W 3.49 

1. 54W 2.54 
2.8H) 2.99 
4.45W 2.75 
5.68W 0.80 
6.97W -1. 18 

8.39W -3.52 
9.88W -6.19 

12.24W -8.35 
15.69W -9.94 
2121.08W -11. 90 

24.42W -12.83 
28.90W -12.83 
34.41W -12.72 
41. 79W -12.79 
5121.23W -13.50 

60.05W -15.58 
58.91W -17.93 
73.37W -18.18 
75.25W -17.67 
75.61W -15.64 

77.58W -15.02 
78.12W -13.05 
78.17W -10.67 
77.58W -8.09 
76.40W -5.2-6 

71.81W 2.11 
64. 17W 11. 79 
55.35W 22.71 
48.85W 30.41 
42. 10W 38. 12 

33.6121W 
18.79W 

47.74 
64.48 

0.00 
0.2E, 
0.48 
0. 11. . 
0.60 

0.50 
0.75 
0.00 
0. 0el 

0. 17 
0.l2Iel 
0.62 
0.32 
0.21 

0.43 
0.31 
121.51. 
0.34 
0. i:!~:j 

0.57 
0. 4~:j 

1. 82 
3.47 
3.56 

3.87 
2.48 
3.61 
3.91 
3. 1 IZI 

2. 18 
1. 3~j 
0.53 
1. 1 i' 
0.47 

0. B~:t 
0.62 

5.87W 79.9'4 0. 39 
3.40E 91.59 0.29 

15.71E 107.85 0. 11. 

CONt=~8)[L~-rJ1~u.. 



** 2** 

ISURED DRIFT DRIFT COURSE TRUE 
uEPTHANGLE DIRECTION LENGTH VERT. DEPTH 

feet deg. roirl 

4476 
4587 
4650 
4757 
4833 

4967 
5091 
5151 
5217 
5248 

5328 
5389 
5452 
5647 
5805 

5'332 
6048 
6207 

6646 
6804 
6962 
7121 
7248 

7348 
7411 
7506 
7631 
7663 

7 
7 
8 
8 
8 

8 
9 
9 
7 
8 

8 
9 

10 
10 
10 

11 
11 
11 
12 
12 

13 
14 
14 
16 
18 

18 
17 
17 
19 
19 

7770 20 
0'2 21 
~(~~~~~ '77 22 

8159 22 
8317 20 

o 
45 
15 
30 
15 

30 
30 

o 
45 
12 

45 
15 
o 

30 
15 

o 
o 

45 
45 
15 

15 
o 
o 
o 
o 

o 
45 
45 
15 
30 

o 
15 
o 
o 
o 

deg 

5 43e 
5 41e 
5 37e 
5 35e 
5 2ge 

5 27e 
5 24e 
5 28e 
5 30e 
5 31e 

5 36e 
5 36e 
5 36e 
5 34e 
5 2ge 

5 2ge 
5 27e 
5 17e 
5 12e 
5 ge 

5 4e 
5 3e 
5 14w 
5 16w 
5 21w 

5 23w 
5 20w 
5 22w 
5 25w 
5 25w 

s 27w 
s 27w 
s 28w 
5 30w 
5 32w 

feet 

94 
111 
63 

107 
76 

134 
124 

60 
66 
31 

80 
61 
63 

195 
158 

127 
116 
159 
156 
158 

125 
158 
158 
159 
127 

100 
63 
95 

125 
32 

107 
110 
124 
155 
158 

feet 

4464.42 
4574.51 
4636.89 
4742.75 
4817.94 

4950.51 
5072.99 
5132.20 
5197.50 
5228.20 

5307.33 
5367.58 
5429.69 
5621. 58 
5776.99 

5901.82 
6015.69 
6171. 56 
6324.01 
6478.27 

6600.18 
6753.74 
6907.04 
7060.63 
7182.08 

7277. 18 
7337. 14 
7427.62 
7546. 16 
7576.35 

7677.05 
7780.1210 
7895.28 
8038.99 
8186.50 

'--:. 

Date: 04/31/86 

RECTANGULAR 
COORDINATES 

feet 

SEC- DOGLE(3 
TION 8EVERITY 
feet dg/100ft 

120.368 
130.955 
137.778 
150.388 
159.768 

177.008 
194.508 
203.178 
211. 588 
215.298 

225.128 
232.848 
241.368 
269.788 
294.048 

314.528 
334.078 
363. 148 
395.198 
428.818 

456.228 
493.378 
531. 428 
571. 178 
606.388 

635.048 
653.038 
680.078 
716.448 
726.065 

758.568 
793.088.. 
833.628) 
884.41218 
932.945 

24.09E 
33.62E 
39. 14E 
48.30E 
54.17E 

63.33E 
. 71. 68E 

75.91E 
80.57E 
82.75E 

89.26E 
94.87E 

101. 06E 
120.96E 
135.83E 

147.18E 
157.58E 
169.32E 
177.61E 
183.84E 

186.97E 
189.24E 
185.57E 
174.92E 
163.14E 

151.56E 
144.48E 
134. 10E 
118.28E 
113.80E 

119. 27 
132.89 
141. 40 
156.70 
167.69 

187.18 
206.57 
216.22 
225.81 
230.09 

241.75 
251. 12 
261. 46 
295.63 
323.90 

347.26 
369.36 
400.68 
433.22 
466.33 

492.49 
.527. 12 
560.06 
591. 58 
618.52 

639.59 
652.90 
673.02 
699.30 
706.13 

97.95E 728.88 
80.365, 752.74 
59. 25E) 780.56 
31. 10E 814.68 

1. 94E 846. 35 

121.84 
121.71 
1. 19 
121~3E. 

1. 20 

0.29 
0.89 
1.3E. 
1. 94 
1. 5c~ 

L 15 
0.82 
1. 19 
0.31 
0.59 

121.59 

1.33 
0.93 
0. 5c~ 

1. 19 
0.5el 
2.59 
1.30 
1. 95 

0. €lc~ 
1. 52 
0.€lLI-

1. 42 
0.79 

0.79 
1. iLl-

0.67 
0.48 
1. 34 

8718 20 s 32w 401 8563.31 1049.255 70.74W 921. 1214 

Closure distance 
arlgle 

* END o F 

1051. 63 feet. 
8 3 deg 51 min W 

REP 0 R T **** 
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Sample Type Purpose of 
Sampler Date 

Date 
Sample Depth or (e.g. full-dia. Sampling (e.g. of 

Depth Interval core, rubble, for fluid-
(Investigator) Sam-

Sample 
etc.) inclusion study and Institution pled 

Return 

bhMft--'' G 
I{L/A!JJ..£ 

':?ULFI,?£ IJf. A-/.!::k/,t3,B£/J 

~ (!) (20Xl-mj ~NAI/'5/5 U. c!4LIF. 
J?/J/ERsIP£ 

..-

lW &663 (~o;:v§ ~ II II II II 

6~-~--" K8//:g;:d 
~ /;!lC6z-/~07!Z ~ rtip. ve II II II 

Fe? 

~ &2fD /J.E) -fajJ,? ./ HPlf--<l:aL=- G>I k?EAS, q.l?CfN~ 

~ '-1 (i~- ffJ~·1 m) f9 
LBL 91 

® ~,77~ YLW,o' 0 /WHOLE. ~ II II /I 

\ I/CF!, 7 - f~Cfj.BIlt--

~ rdl77 - (£77-1/ II ~YllY 
C!... . WILLI&f§ % 2~. .1J~~ :% ' (1;07- fP'l2m) E#ffJ. ~ENLOr~ 

(j) (:/2f£)-~) ~7"- /I 1/ /I II 

(1~1tt 

~ &2h1,r-~'B/ ~I-OLE.. ~ ~ICM R . ME~ P%, H.F. HCUv1 
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~ ~%'B-~7r p~ II 
c . 5A1l"--
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1':;07 m) 

tiD 0~~./ 1/ // II II 

c;o=J,2mJ 

Core Sample Record ~--jI~ 
Well or Borehole ffA11 ?TA.fE. 12. Core Depth Interval (dLr;h_~1 

(NI Epi~ \1/00·7- l<P;,Bi1jJ 
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Well Name 
Core Location 

Company (Top of Core) 
Well ~~v. 
\at~e.JeI 

l'2rofT 5/ eflO tt E-nll 
STA.1E If. of NW cor. '£L! ~ 

~~ 
, 11!~, R.~ 

'5Onom3 ., Cal if. 

a . ~'?7ft 

CfMll V1~ft5J~ 
STAlE. ~ W 1JE cor: I :r 1 Jil J R1W (t1P~) ep:o~ ~0013 ch,~IIf. 

EL. '21?7 ft-

CA'-.F;B-?A 5fX)ft N, 1fDJ~ 
Amin~ of 9f.J ccr ?€C 

T./ 1l-J, R&W;;;f) ~ elne. 
EL . 'Zr;oH '5a1Cma / If, 

CA~-0 ~~~~i0 ,Aminoi V JI I~,~!?M <:!..aI f2! ne.. _ Lake Co., Ilf. 
EL . ~il 

CA I B<'CO.-1- bf ~jt 5 79?n w 
Nn l l1oi~ NE. ccr: ~ re T II ~ I RBJ1, MroM) 

Ca~ine 
ELE¥. ::onoma <±:al,Jr 
7)?7~ft 

Core Depth or First Steam Entry 

Depth Interval Core Elevation or 
in Well 

Elevation Interval Drilled DeEth ~DD2 
Drilled Depth (DO) True Vertical Depth (TVD) 

True Vertical Depth (TVD) Elevation (EL.) 

V17 fcIL~· &2fdo t+ -?;(£{o to -~ f-t VI? 177Bft 
lVI7 01~ 1 - 10101 ft lVV -4715 ff 

t=L. -1'20/ ft 

I7P ~B?-~ft ~ffyO)() - i~7t to * PProjOft-
1\117 V1~-~ft* -1'2.&4 ft * 

*~ 

W ~'?-~-47tft +-477,7 to +-4~,Oft PI? 7Z70 f!-
lYl7 7711 it lY/7 ~?-i4~if 
a -81 1 ft 

W It}4Z-7tm ,~ft -7?1~,O -to -~19'7ft V17 %71 ft 
1W 7?1~ - 7719· 7 ft 1\'[7 ?~ft-

EL -7~ft-

W 4477--+40 tr - 1070 to -loeD ft W -47X)ft 
1W +HB -44'7~3ft TVl7 :L@ift 

a:--II44ft 

Geysers Core Samples 
5f~ Al E::RJ AS q=- 04/17/1f7 

Rock 
Type 

~W~~11m:€-

~~~9hTIte-

~ 9 e-

b~rjM;-~~;-
r rO~~D~rit~ o e 

~ '~-'- ~'JT 
f "" r l' I Ie. 

sdli~O~ 
9rayw 

Comments 

4" dfa. core, 
m~~nil'\ 
~alf lo~iiu-
il1al~ 
~ core 

l'"'ecotery 

~~fr~J 
mill 

h~~pIOO 

4·~dia. core. 
"#( no drift 
?ul'Y~ . re.~, ed 
WI a::;re-

-4"-dia, core 

~i~t:a}f 
lonl}itlJdinal~ 

-4'~dla ccr~ 

1 ~c. reM~i-
n'~} vi I" 
10 

II 
""'\3 

E 
~ 
:b 
\IT 

r 
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HULEN, WALTERS, AND l\ l ELSON 

! 

;:: 
~ 
w 
'" 0 
m 
..J 
..J 
W 

~ 

~ z 
0 
..J 
<: 

:r 
f-
a. 
w 
0 

VEIN ANO OEPTH 
VUG-FILLING ALONG PRATI STATE 12 CORE 
MINERALS. POROSITy' WELL-
EST. VOL. %' EST. %' BORE (M) DESCRIPTION 

LITHOLOGY <> 

62561IJJ' • '" -llt6;;J:' 
' .; .:.~ . . ~: : .. " [FRANCISCAN 2 j 

1906.7-1909.BM: INTERBEDDED LITHIC METAGRAYWACKE 
AND "ARGILLITE-; METAGRAYWACKE IS MED.-OK. GRAY. 
FlNE-MED.-GRAINED, LOCALLY ARGILLACEOUS, MASSIVE 
TO FINELY LAMINATED--GRADED BEDDING (FINING UP­
IS COMMON, AND CONVOLUTE BEDDING OCCURS LO­
CALLY; ARGILLITE IS UNCOMMON «10% OF CORD-­
INCLUDES METASHALE AND ARGILLACEOUS GRAYWACKE 
METASILTSTONE WITH UP TO 2 VOL. % CARBONACEOUS 
DEBRIS. 

I I I I I OJ Pi:)\~>Y::n V£lNLETS I 

6258~_IIJ_r)':·· .C; ~ '::;':_.{~AR8ITRAR>' GAPS 

..--J"l ~';\~ " \'''? YOUNG, LOCALLY ---..J......J [i: .!1 .. ··· :.. ··C! VUGGY, HIGH 

CORE RECOVERY IS ABOUT 60%; THE ENDS OF INDI­
VIDUAL PIECES ARE COMMONLY MILLED AND PCX.ISHED, 
AND FEW CAN 8E FITTED TOGETHER ALONG THE CORE 
AXIS (GAPS BETWEEN PIECES ON THE LITHOLOGIC LOG 
AT LEFT ARE AN ARBITRARY LENGTH). J rn ANGLE OIlARTZ-

I I I I ?0'*m EPIOOTE-ACTINO-

_. . . . -LJY/ :f2j './~~~~A/f'TE VEINING OF THE CORE RANGES FROM WEAK TO IN-

;;;: 1: WHICH ARE, FROM OLDEST TO YOUNGEST: O)CAL-
I II::D ~~;~~: .. :.::tL~~:;?~:~LETS CITE AND OUARTZ IN VARIOUS PROPORTIONS IRREGU' 

I ' I -=:J I···· \~ .. . . \ .' .. j LAR, DISCONTINUOUS, COMMONLY CONVOLUTED, MAS· ~
_~~~I ~'~'i_-=r=J P·:V.:.\i;;:::',·§j A8UNDANT TENSE,' VEINLETS ARE OF THREE PRINCIPAL TYPES, 

6260-. I I I _ l.:.:/:.X-.y!\L.J908 ~:~5.LL~NRDJ:.~W& !SA~~~/:/C~~'t'/;/ ~/t.:;~~~~f~ .. ~~'if: 
_ . . . ~ ~ jd!l-....... LOW 1907M, THE CALCITE OF THESE FRANCISCAN VEIN-

I I I I I OJ 
~~~~ ACTINOLITE-EPI- LETS HAS 8EEN 95% VARIOUSLY DISSOLVED AND RE-
~:~:: I OOTE-LiNEO CAL- PLACED WITH TYPE 3 CALC-SILICATES (SEE 8ELOW), 
~ : :.~ '(:~;~gS/~LV;:::. FORMING LOCALLY EXTENSIVE DISSOLUTION PORO-

lTIJJ' I -m ~".qi"i·.)':;~ c/SCAN' VEINLET'S SITY; (2)OUARTZzCALCITE-SIMILAR TO TYPE I, 

I
' I ;t'{1~~~ (SEE FIGURE 81 BUT WI TH STRAIGHTER MARGINS--CALCITE SIMILARLY 

RU8/JLE '- DISSOLVED / REPLACED BELOW 1907 M; (3) OUARTZ-
CONVOLUTE EPIDOTE -ACTINOLITE ='" ,IJLADED CALCITE, K-FELDSPAR, 

_ I I I _ Ri:5-::].. :·.dj 8EOOING PREHN/TE, FERROAXINIT::, PYRRHOTITE, WITH MINOR 
6262..... III]::;;:: "'7 LOCAL SERICITE, CHLORITE, PYRITE, AND TRACES OF 

I I I ! I ~/ AtoalL I t-rr:=JCLlNOPYROXENE, CHALCOPYRITE, BORNITE, AND SPHA-

I 
00 .~"" ~~ ~ L.4' ..... · LERITE-THESE VEINLETS HAVE RELATIVELY STRAIGHT 

6264-

I I I I n'!'>:i0?~ . MARGINS AND CONSISTENT WIDTHS, BUT EXPAND LO-
_. IK: .~~ CALLY ALONG STRIKE INTO LENTICULAR " GASHES"--

II I I I [JJ 
r ill IT 

- -

fA-;s':'. ;--.I"'''::j ....... ('jAA'fW~ THE VEINLETS OCCUR AS BOTH HIGH-ANGLE DISCOR-

2
F.'~ . .\~-:·~.: -:~:·.~7.'~:·~)~·:;:r DANT AND LOW-ANGLE CONCORDANT (BEDDING-PA-

-1909 RALLEL SHEAfU VARIETlES .... ... BOTH VARIETIES ARE LO-
. .. .. .... CALLY VUGG~ WITH EUHEDRAL CRYSTALS LINING OR 

RV88LE PARTIALLY FILLING THE OPEN SPACES ....... CALCITE-DISSO-
MISSING LUTION CAVITIES IN FRANCISCAN VEINLETS SIMILARLY 
P/~CE LINED OR PARTIALLY FILLED WITH TYPE 3 SECONDARY 

MINERALS. ! I ~I ~--l 
. I NO CORE 

RECWEREO Ii - 1-
6266~~~1~!-J '_~--~~------~"90~8 

ALTERATION CONSISTS OF OUARTZ-EPIDOTE-K'FEU J­
SPAR "FLOODING- AND DISSOLUTION MICROPOROSf TY 
DEVELOPMENT IN BLEACHED APPEARING HALOES AND 
SELVAGES ADJACENT TO TYPE 3 VEINLETS AND CLOTS; 
METAGRAYWACKES ALSO HOST 1-2% PERVASIVE DIS­
SEMINATED EPIDOTE. 

'VISUAL ESTIMATES CALIeRATEO AGAINST POINT COUNTS (500 PTS.) 
FOR REPRESENTATIVE THIN SECTIONS 

FRACTURING HAS BEEN OBSCURED BY MILLING Of' THE 
CORE, BUT BOTH HIGH-ANGLE DISCORDANT AND LOW­
ANGLE CONCORDANT FRACTURES ARE EVIDENT; THE 
FORMER COMMONLY FOLLOW TYPE 3 VEINLETS, SOME 
OF WHICH APPEAR TO BE SLICKENSIDED. 'INITIALLY MASSIVE OUARTZrCALCITE-8ELOW 1907101, THIS CALCITE HAS 

8EEN >95% VARIOUSLY OISSOLVEO OR REPLACEO WITH EPIOOTE AND OTHER 
CALC-SILICATE MINERALS. iPLEASE R~FER TO FIGURE J FOR KEY TOI 

GRAPHIC LITHOLOGY 1 

J8H/UURI/ 1991 

Figure 5. Detailed lithologic, vein mineralization, and estimated porosity log for stearn-reservoir core from a depth of 1906.7· 1909.8 
min Nonhwest Geysers geothennal well Prati State 12. Porosity values are visual estimates calibrated against point counts for 
representative thin sections impregnated with fluorescent epoxy. 

could be adsorbed, and Economides and Miller (1985) 
believe that failure to take adsorption into account when 
modeling vapor-dominated systems could lead to reserve 
estimates an order of magnirude too low. We suggest that 
(1) the intricate, porous crystal networks in calcite­
dissolution vugs and open veinlets in the Prati State 12 
reservoir core would be particularly favorable for adsorption 
of liquid water because of their unusually high total surface 
areas; and (2) such adsorption should be given serious 
consideration in Northwest Geysers reservoir models and 
reserve estimates . 

16 
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HULEN, NIELSON, AND MARTIN 

~ I NEGU-l+ I 
2597.7 - 2602.8 Early c::::::!?::-::::::=======================> Late 

>95% dissolved or replaced 

Calcite 
Quartz 
K. Fcldspar 
Epidotc 
Fcrroaxinitc 
Actinolitc 
Clinopyroxcnc 
Prchnitc 
Wairakitc 
Chloritc 

Pyrite 
Chalcopyrite 

• 

I PRA TI STATE 121 
1906.7·1909.8 OJ 

1 40 with calc·silicates 4 

3 

>95% dissolved or replaced 
~ with calc·silicatcs 

Calcite ~:;;;;;;;6~ Ilf u 
Quartz 

3 

---

2 
4 

4 

etched 

•••• ~o 

late, open 
mic.rofractures 

etched 

I 
2 'to 

K.Fcldspar 
Epidotc 
Fcrroaxinitc -------.~ locally etched 
Datolitc 
Actinolite 
Clinopyroxene 

~ in tensely etched 

Prchnitc 
Scricite 
Chloritc 
Fe·rich Layer Silicate 
Pyrrhotitc 
Pyrite 
Chalcopyritc 
Bornite 
Sphaleritc 

'------ /' ............... _-------.. ~-------~/ 
~ V 
Franciscan Plio-Pleistocene mineralization 

(Latc Mesozoic) (The Geysers hydrothcrmal systcm) 
mctamorphism 

1 - massive, anhedral, turbid calcite aggregates 
2 - clear, euhedral calcite 

o dissolution 
trace 

Quam 
K-Fcldspar 
Epidote 

Wairakitc 
Chlorite 

Pyrite 
Chalcopyrite 

Sphalerite 

Calcite 
Quam 
K.Fcldspar 
Epidotc 

Datolitc 

Prchnite 
Sericite 
Chlorite 
Fe·rich La)'er 
Silic:lle 

Pyritc 
Chalcopyritc 

Sphalcritc 

3 - massive, anhedral, "milky" quartz aggregates 
4 - clear, euhedral quartz 

minOr) long dashes 
_ major where uncenain 

Figure 7. Interpreted vein-mineral paragenesis for steam-reservoir cores from wells NEGU-17 and Prati State 
12. For locations of these wells please refer to Figure I. 
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*** G E 0 pst-12 DIRECTIONAL WELL 8URVEY *** 

Vertical section calculated in plane of proposal 
Direction: 8 61 W 

** 1** Date: 1218/2121/87 

MEA8URED DRIFT -DRIFT COUR5E TRUE 
DEPTH ANGLE DIRECTION LENGTH VERT. DEPTH 

feet 

121 
281 
435 
591 
759 

904 
112161 
1218 
1376 
1528 

1583 
191216 
212152 
2219 
2371 

2527 
2582 
2839 
2954 
312113 

312145 
31Z175 
311215 
3135 
3156 

3197 
328121 
3374 
3435 
3459 

353121 
351Z14 
3534 
3595 
3725 

'3757 
3788 
3855 
412172 
4195 

deg.min 

o 121 
o 30 
1 15 
2 121 
2 121 

2 15 
2 15 
3 0 
3 30 
4 15 

4 45 
4 15 
4 3121 
4 30 
5 0 

5 15 
5 45 
6 15 
7 0 
7 121 

6 45 
6 45 
6 45 
6 45 
7 121 

7 30 
10 0 
12 45 
15 0 
14 3121 

12 121 
11 121 
11 121 
12 15 
12 45 

13 121 
13 3121 
15 121 
16 0 
16 0 

deg 

121 
n 48w 
s 62e 
s 38e 
s 44e 

s 41e 
s 2ge 
s 21e 
s 22e 
s 25e 

s 17e 
s 14e 
s 6e 

. s 3e 
s 8e 

s 4e 
s 3w 
s 6w 
s 8w 
s 12w 

s 17w 
s 24w 
s 33w 
s 42w 
5 49w 

s 57w 
9 67w 
5 64w 
s 62w 
s 66w 

9 67w 
s 55w 
s 58w 
s 65w 
s 7121w 

s 76w 
s 82w 
s 84w 
s 87w 
s 87w 

feet 

121 
281 
154 
156 
168 

145 
157 
157 
158 
152 

155 
223 
156 
157 
152 

156 
155 
157 
125 

49 

32 
30 
31 
30 
30 

31 
83 
94 
62 
33 

61 
74 
3121 
61 
30 

32 
31 
77 

21217 
124 

feet 

121.00 
281.1210 
434.98 
59121.92 
758.81 

91213.71 
11216121.59 
1217.43 
1375.17 
1526.83 

1681. 35 
1903.66 
212159.21 
2215.72 
2367.2121 

2522.58 
2676.86 
2833.121121 
2'357.17 
301Z15.8121 

312137.57 
312167.37 
3121'38. 15 
3127.94 
3157.73 

3188.48 
327121.51 
3352.67 
3422.86 
3454.77 

3514. 15 
3586.66 
3615. 11 
3675.86 
371215. 15 

3736.34 
3766.52 
384121.98 
412139.'36 
4159. 15 

RECTANGULAR 
COORDINATE8 

feet 

0.121121 
0.82N 
2.75N 
0.105 
4.525 

8.4'35 
13.535 
20.055 
28.3'35 
37.775 

49.12185 
65.948 
77.668 
89.'348 

11212.478 

116.338 
131. 198 
147.558 
161. 868 
167.748 

171. 458 
174.758 
177.968 
180.758 
183.278 

185.638 
191. 558 
1'3'3.248 
21215.'3'38 
21219.578 

215.258 
222.408 
225.568 
231. 438 
233.'315 

236.008 
237.358 
23'3.748 
244.225 
246.015 

0.121121 
12I.91W 
0.44E 
3.83E 
7.67E 

11.31E 
14.84E 
17.88E 
21. 16E 
25.34E 

29.8121E 
34.47E 
36.54E 
37.51E 
38.71E 

4121.17E 
4121.3121E 
3'3.12I1E 
37.25E 
35.22E 

35.26E 
34.02E 
32.28E 
30. 14E 
27.58E 

24.45E 
13.3121E 

3.57W 
15.81W 
24.37W 

37.1'3W 
5121.I2I'3W 
54.85W 
55.57W 
71. 57W 

78.48W 
85.45W 

11214.'32W 
151. 80W 
195.93W 

5EC- DOGLEG 
TION SEVERITY 
feet dg/11210ft 

0.1210 
0.4121 

-1. 71 
-3.30 
-4.52 

-5.77 
-6.42 
-5.'32 
-4.75 
-3.85 

-2.26 
1. 82 
5.59 

1121.8121 
15.82 

21.27 
29.35 
37.41 
45.89 
49.55 

52.28 
54.'37 

: 58.1214 
51.27 
54.73 

58.51 
81. 23 
99.71 

114.57 
122 .. 96 

135.88 
151.53 
157.34 
159.63 
175.1218 

183.06 
189.81 
21217'.99 
25'3.91 
2'3121.53 

0.121121 
121. 18 
1. 13 
121.64 
121.12 

121. 19 
121.30 
0.53 
0.32 
121.52 

121.55 
121.25 
0.42 
121. 15 
121.43 

121.28 
121.54 
121. 3E-') 
0.53 
1. 0~:1 

2.1213 
2.74 
3.41 
3.52 
2.91 

3.63 
3.52 
2. '39 
3.71 
3.44 

4. 12 
3.50 
1. 91 
3.09 
3.97 

4 'j= .... ...; 
4.72 
3.31 

CONfID[NTIJ.L 



/IEASURED 
DEPTH 

feet 

4308 
4397 
4556 
4713 
4871 

51Zl32 
5191 
5358 
5515 
5610 

5704 
5790 
5885 
5978 
6146 

6216 
6274 
6432 
6496 
6652 

6811 
6974 
723121 
7488 
7636 

7801 
796QJ 
8127 
8311 
8467 

8625 
8781 
8939 
9099 
9256 

9419 
9577 
9632 

DRIFT 
ANGLE 

deg.min 

17 
17 
17 
16 
16 

16 
16 
17 
18 

- 18 

19 
18 
19 
19 
19 

19 
20 
20 
20 
20 

3121 
o 
o 

30 
o 

30 
45 

o 
45 
45 

o 
45 
o 
o 

45 

45 
o 
o 
o 

45 

20 15 
21 15 
19 30 
19 0 
19 QJ 

1'3 45 
21 0 
21 30 
22 0 
21 4~ 

23 0 
22 30 
23 0 
23 0 
22 0 

21 0 
19 45 
19 45 

~losure distance 
angle 

**** END o F 

** 2** 

DRIFT COURSE 
DIRECTION LENGTH 

deg feet 

5 82w 
5 82w 
5 88w 
5 86w 
5 83w 

s 82w 
s 82w 
s 81w 
5 76w 
5 -75w 

s 70w 
5 70w 
s 64w 
s 64w 
5 66w 

s 67w 
5 65w 
s 62w 
s 62w 
5 61w 

s 59w 
s 51w 
s 47w 
5 41w 
s 44w 

s 43w 
s 41w 
5 35w 
s 37w 
533w 

50 34w 
5 35w 
5 34w 
s 36w 
s 37w 

s 43w 
s 42w 
s 42w 

112 
89 

159 
157 
158 

161 
159 
167 
157 

95 

94 
86 
95 
93 

168 

70 
58 

158 
64 

156 

159 
163 
256 
258 
148 

165 
159 
167 
184 
156 

158 
156 
158 
160 
157 

163 
158 

55 

: 2043.16 feet. 

TRUE 
VERT. DEPTH 

feet 

4266.41 
4351. 40 
451213.46 
4653.79 
481215.48 

496121.05 
5112.40 
5272.21 
5421. 63 
5511.59 

5600.54 
5681. 91 
5771. 80 
5859.74 
6018.22 

6QJ84.11 
6138.65 
6287.12 
6347.26 
6493.50 

6642.43 
6794.86 
712134.84 
7278.42 
7418.36 

7574.01 
7723.06 
7878.71 
8049.61 
8194.38 

834121.48 
8484.35 
8630.1215 
8777.34 
8922.38 

9074.04 
9222.16 
9273.92 

5 52 deg 32 min W 

REP 0 R T **** 

Date: 1218/20/87 

RECTANGULAR 
COORDINATES 

feet 

SEC­
TION 
feet 

249.105 
252.77S 
256.825 
259.195 
263.438 

269.318 
275.645 
282.818 
292.415 
300.068 

309.218 
318.725 
330.738 
344.008 
367.565 

376.'398 
3-85.018 
409.125 
419.41215 
445.318 

228.1216W 
254.1'3W 
31210.5I21W 
345.69W 
389.70W 

434.37W 
479.41W 
527.36W 
574.58W 
604.15W 

633. 15W 
659.29W 
687.58W 
714.7'3W 
765.31W 

32121.23 
344.87 
387.34 
428.01 
468.55 

51121.47 
552.94 
598.35 
644.31 
673.87 

703.67 
731.15 
761.71 
7'31.'35 
847.55 

787.00W 871.09 
805.01W 890.74 
853.37W -944.72 
872.7121W 966.61 
'320.43W 1020.92 

473.158 968.66W 1076.59 
51216.285 1015.96W 1134.03 
564.758 1083.23W 1221.21 
625.945 1142.32W 1302.55 
661.468 1174.87W 1348.25 

701.178 1212.55W 140QJ.45 
742.315 1249.59W 1452.79 
790.018 1286.85W 1508.51 
845.175 1326.93W 157121.30 
892.788 1360.27W 1622.54 

'342.938 1393.47W 1675.89 
9'32.658 1427.63W 1729.88 

112143.008 1462.24W 1784.56 
lQJ'34.215 1498.10W 1840-.75 
1142.515 1533.84W 1895.42 

1188.278 1572.24W 1951.20 
1228.838 1609.40W 2003.36 
1242.64S 1621.84W 202QJ.94 

DOGLEG 
5EVERITY 
dg/100ft 

1. 86 
0.55 
1. 10 
0.49 
0.62 

121.35 
121. 16 
121.23 
1. 48 
121.34 

1. 74 
121.29 
2.06 

,- 121. ~Q1 
0.60 

121.48 
1 -=-c-..... ;J 

121. 6~5 
0.0121 
0.53 

0.54 
1 • 8L~ 
0.87 
121.79 
0.66 

121.50 
0.90 
1.34 
0.49 
121. '37 

0.83 
121.41 
121.4121 
121.49 
0.68 

1.48 
0.82 
0.0121 

CONflD[NTIAl 
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PRATI STATE 24 CORE ANALYSIS 

Introduction . 

An oriented 4" core, approximately 11.5 feet in length, was taken from Prati 
State 24 on March 20, 1987. The coring commenced at a measured depth of . 
3983 feet corresponding to a true subsurface depth of -1,333 feet sea level 
datum. This depth is 2,043 feet higher in the section than the first steam 
entry (-3,376 feet sea level datum). The retrieved core was fragmented and 
brecciated with the largest continuous section of core being 1.6 feet long. 
Approximately 10 feet of core was reconstructed from 3983 feet to 3993.08 feet 
M.D. The lower most 1.5 feet was too fragmented and abraded in the core 
barrel to piece together. 

The core is nearly 100% Franciscan graywacke with very thin (less than 0.2 
inch) stringers of argillaceous material between a few of the beds. Mineral­
ized fractures are encountered throughout the core; the fracture density is 
low and the secondary mineralization accounts for only about 1% of the total 
volume. The orientations of veins and vein1ets range from nearly horizontal 
to nearly vertical and are dominated by 200 and 500 fracture sets. The core 
had a strong tendancy to break either along mineralized fractures or parallel 
to them. Most of the brecciation, however, was mechanically induced during 
the coring process. 

Lithol0eY 

Ten distinct graywacke beds ranging in relative thickness (as measured from 
the primary Hugel orientation groove) from 0.46 feet to 3.5 feet are present. 
Each individual bed is a well indurated massive unit that grades weakly up­
wards. The grain size of the material is relatively constant ranging from 
medium to fine grained. The internal fabric shows a very weak planar orienta­
tion of elongate, platy argillite clasts. Basal contacts show abundant 
evidence for scouring and cut and fill deposition. Sole markings range from 
steeply dipping flute casts (channels?) to gently rounded troughs. 

The detrital composition of the graywacke is homogeneous , throughout the core 
consisting of sand sized particles of quartz, feldspar, chert, argillite, 
epidote and biotite in a matrix of dark gray clays and microcrystalline 
silica. Minor pockets of chlorite are also present. The geometry of the 
particles range from angular to subrounded and the grains are moderately 
sorted. 

According to the Walker submarine-fan model, this material represents massive 
sandstone turbidites deposited in the channelized portions of supra fan lobes. 

Table 1 below summarizes the lithologic descriptions of the individual gray­
wacke beds. Plate I, a photograph of the core, shows the turbidite divisions. 
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Depth 
Feet M,D, 

3983-3984,64 

3984,64-3985,60 

3985,60-3989,1 

3989.1 to 3989.67 

3989.67 to 3990.3 

3990.3 to 3991 

------------- ------ ----

TABLE 1 

Graywacke Units in Prati State 24 Core 

Thickness 
(feet) 

1.64 

0.96 

3.5 

0.57 

0.63 

0.7 

Dark Gray (N-3) 

Medium Gray (N-5) 

Dark Gray (N-3) 

Dark Gray (N-3) 

Dark Gray (N-3) 

Dark Gray (N-3) 

2 

Description 

Massive graywacke grading 
upwards from lower medium 
grained (2.0-1 .5 ) to 
upper fine grained 
(2.5-2.0 ) 

Massive graywacke grading 
upwards from upper medium 
grained (1. 5--1. 0 ) to 
lower medium grained with 
minor coarse grained 
clasts at base. 

Massive graywacke grading 
upwards from lower medium 
to upper fine grained. 

Massive graywacke grading 
upwards from upper med. to 
lower fine grained (3.0 -
2.5) . The upper 1,5 
inches consist of ripple 
crossbedded very fine 
grained sand (4.0-3 . 0 ) 
and silt with wispy, con­
voluted lamina of argil­
lite. 

Massive graywacke grading 
upwards from upper med. to 
very fine grained. Upper 
0.5 inch is ripple cross­
bedded. 

Massive graywacke weakly 
grading from upper to 
lower fine grained. 



Depth 
Feet M.D. 

3991.0-3991. 46 

3991.46-3991.95 

3991.95-3992.41 

3992.41-3993.08 

Thickness 
(feet) 

0.46 

0.49 

0.46 

0.67 

Hydrothermal Mineralization 

Dark Gray (N-3) 

Dark gray (N-3) 

Dark gray (N-3) 

Dark gray (N-3) 

DescriptioXl 

Massive graywacke grading 
upwards from lower medium 
to upper fine grained. 
The upper 0.5 inch 
consists of ripple cross 
bedded, convoluted lamina 
of very fine grained to 
silt sized graywacke and 
argillite. A thin layer 
of argillite (0.2 inch) 
overlays the rippled 
crossbedded material. 

Massive graywacke grading 
uptt1ards from upper fine to 
lower fine-grained. The 
upper 1.0 inch consists of 
ripple crossbedded, con­
voluted lamina of very 
fine grained to silt sized 
graywacke and argillite. 
A thin layer of argillite 
(0.1 inch) overlays the 
rippled crossbedded 
material. 

Massive graywacke grading 
upwards from upper fine to 
lower fine grained. The 
upper 1.0 inch consists of 
ripple crossbedded. con­
voluted lamina of very 
fine grained to silt sized 
graywacke and argillite. 
A thin layer of argillite 
(0.1 inch) overlays the 
rippled crossbedded 
material. 

Massive graywacke grading 
upwards from lower medium 
to upper fine grained. 

Two styles of hydrothermal alteration are present in the core. These are 
disseminated pyrite and mineralized fractures. The pyrite consists of 
isolated grains, less than 1mm and generally euhedral idioblasts, that occur 
sporadically throughout the core. The pyrite replaces matrix material and 
averages about 5-10 grains per square inch. It also occurs as concentrations 
of cubes or as massive aggregated veinlets in graywacke adjacent to 
mineralized fractures-particularly those composed primarily of quartz. 
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There are two distinct vein assemblages: . white opaque quartz with very rare 
inclusions of pyrite and yellowish gray (5Y7/2) to grayish orange pink (5 YR 
7/2) calcite with rare inclusions of euhedral pyrrhotite «1mm). The quartz 
and calcite a~semblages gene;rally occupy the same fractures. The quartz is 
deposited against the fracture walls growing inward into the centers of the 
fractures. Calcite infills the void spaces between quartz crystals and also 
occurs as veinlets within massive very fine grained quartz material. 
Monomineralic veinlets and veins of quartz and calcite are also present. 
Monomineralic calcite veinlet e;are obServed that dissect and offset quartlZ . 
veins. Therefore, the calcite ± pyrrhotite must have formed subsequent to the 
deposition of the quartz ± pyrite. 

The veins an4 veinlets are simple fissure veins that commonly pinch and swell 
and occasionally open into drusy chambers up to 5mm in diameter. Localized 
gash veining, although rare, is8.lso pr~sent.The average vein is less than 
O.5mm across •. The fracture-fill material is generally dense, massive and very 
fine grained but in open fractures terminated quartz crystals and bladed to 
rhomboidal calcite crystals are observed. The fracture density in each indi~ 
vidual graywacke bed varies., Some beds are fracture-poor and others are 
pervasively fractured. In the majority of cases, the fractures are widely 
spaced and isolated throughout the bed with fracture swarms observed at either 
the upper or basal contact. . 

There is a marked tendency for veins and vein swarms to be restricted to a 
single turbidite bed. Few mineralized fractures could be traced across a 
depositional boundary. This phenomen~ was also observed in Prati 5 in which 
the fine grained graywacke beds were intensely fractured and mineralized while 
intercalated argillite bed,S were poorly mineralized. The Pratt State 24 core 
is almost entirely composed of medium grain~d graywacke yet throughgoing frac­
tures are rare and individual turbidite beds of similar compostion display 
preferential degrees of fracture permeability. 

BeddiDa Plane Orientation 

Because the graywacke beds display irregular, non-planar scour and fill basal 
contacts, only one strike and dip measurement was made. This was taken at a 
shale interface between two thin fine-grained g~aywacke beds at an approximate 
depth of 3991 feet. The strike and dip were N40W and 160 to the northeast, 
respectively, which agree with the regional trend and measurements taken on 
the Prati 5 core. Prati 5 strikes varied between N190W to N350W and the dips 
ranged from 160 to 210 to the northeast. 

Fracture Ortentat1on 

Ten individual mineralized fractures were measured to determine the range 
of fracture orientations. The vein~ selected for measurement could be traced 
around the circumference of the core and were representative of the total vein 
population. The data are presented below in Table 2. 
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3983' 

3985.8' 

88' 
SUBHORIZONTAL QUARTZ 
AND CALCITE VEIN 
SWARM TERMINATES 
AT SANDSTONE­
ARGILLITE INTERFACE 

3 0.9' 

PRATI STATE 2 
2 

CHANNEt. CUT WITH C.ALCITE 
VEINING· TERMI~A TING AT 
SANDSTONE - SANDSTONE 
INTERFACE \ 3985.8' 

3988' 

CALCITE AND QUARTZ VEINS 
TERMINATES AT SANOSTONE -
ARGILLITE INTERFACE 

3993.1" 

: 

:. 

PLATE 1 
TUBIDITE DEPOSITIONAL CONTA'G1I"S 

ARE. DEMARCATED 



***. G E CI ps24st'1 DIRECTIONAL W~LL SGRVEY *** 

Vertical section calculatec 1n clane of oroposal 
Directlon : S 16 E 

** 1** Date~ 04/08/87 

MEASURED DRIFT 
DEPTH ANGLE 
feet deg.rnj,n 

o 
1'33: 
348 
4'3'3 
652 

808 
960 

1113 
12.57 
1424 

1548 
1702 

7'33 
852 

.l.883 

1'315 
1'345 
2012 
2105 
2143 

21 ~l4 

2208 
1.~238 

2258 
i:::c:98 

2384 
;,-::476 
2501 
2724 
2783 

2815 
2844 
;~B74 

"'312)8 
951 

3071 
31'36 
3318 
3374 
3405 

o IZi 
1 10 
1 0 
1 30 

1 "" 

1 4-5 

2. "-' 
2 30 
3 45 
4 45 

4 45 
5 30 
6 15 
6 0 
5 0 

4 III 
3 0 
1 30 
1 0 
1 45 

2 45 
3 4~j 

4 45 
5 1.~:5 

5 30 

5 45 
5 45 
5 45 
5 15 
6 15 

7 30 
8 45 
'3 45 
'3 45 

11 0 

11 15 
1i iL1 

10 30 
10 45 
11, 15 

DRIFT COURSE 
DIRECTION LENGTH 

ceQ fe{i'tt 

III 
s 56w 
s S5w 
s SSt'\! 
s 59w 

s 27w 
s 15w 
~ 20w 
5 16w 
s 17v~ 

s 21Z1w 
S 23vl 
s 27w 
s 20w 
s 15w 

s 7w 
s tt.'w 
s 30e 
s 313€a' 
s 3Se 

S 52@ 
s 55e 
s 54e 
s 57e 
s 52e 

s 44e 
s ,.3'3e 
s 34e 
s 2Be 
s 22e 

s 20e 
s l'3e 
s 20~ 

s 2Ge 
s 2ge 

s 3(Ile 
s 23e 
s 1ge 
s 1ge 
s 23e 

III 
193 
155 
151 
153 

156 
152 
153 
154 
157 

124 
15/,+ 
91 
59 
31 

32 
30 
67 
93 

31 
34 
30 
30 
30 

86 
92 

125 
123 
59 

32 
29 
3121 
34 
53 

110 
125 
122 
56 
31 

TRUE 
VERT. DE;::'"fH 

feet 

0. ti.10 
1'32.'3'3 
347.'37 
4'38.'33 
651. ':JIZI 

807.85 
'359.77 

1112.65 
1266.42 
1422.'3'3 

1546.57 
16'3'3.95 
17'30.47 
184'3. 14 
1B7'-~. '3'3 

, 1 '311. 8'3 
1941. 84 
2008.-7'3 
211211. 76 
213'3.75 

217121.73 
2204.67 
2234.59 
2264.48 
2294.35 

237'3. '33 
2471.47 
25'35.84 
2718.27 
2776.'38 

2808.75 
2837.46 
2867.07 
291210.58 
2'352.71 

3060.64 
318302'3 
3303. 15 
3358. 19 
3388.62 

RECTANGULAR 
COORDINATES 

feet 

0.00 
0.'345 
2.475 
3~4'35 

4.415 

7.155 
11~7'35 

17.525 
25.518 
36.665 

46.405 
59.21218 
67.645 
73.415 
76.255 

78.718 
80.548 
83.12188 
84.768 
85.51215 

86.385 
87.525 
88.825 
'30.305 
'31.'335 

97.575 
104.475 
114.545 
124.645 
130.01215 

133.585 
137.445 
141. '3'38 
147.2'35 
155.758 

174.238 
1'35.815 
217.065 
226.825 
232.348 

0.'il0 
1.40W 
3.63W 
6.76W 
'3.'37w 

12.52W 
14.30W 
16.11W 
18.70W 
22.01W 

25.27W 
30.31W 
34.24W 
36.75W 
37.65W 

38. 13W 
38.24w 
37.56W 
36.42W 
35.88W 

35.04W 
33.4'3W 
31. 68W 
29.53W 
27.24W 

20.'38W 
14.B7W 

7.42W 
1.35W 
1.15i:: 

2.52E 
3.89E 
5.50E 
7.75E 

12. 16E 

22.61E 
33.37E 
41.53E 
44.8'3E 
47.01E 

SEC­
TION 
feet 

ill. 52 
1. ..!i8 
1.413 
1. 49 

3.42 
7.39 

12.40 
19.36 
29.18 

37e64 
48.55 
55.58 
6121.44 
62.'32 

65. 15 
66.8B 
69.51 
71.44 
72.2'3 

73.37 
74. '30 
76.64 
78.66 
80.86 

88.1211 
'36.33 

108.06 
11'3.44 
125.28 

12'3. l0 
133. 1'3 
138.00 
143.72 
153. Q,Yl 

173.7:;' 
1 '3"/. 42 
220.09 
2308,,+1 
236.30 

• 4 ~.. • •• _ 

::.'Co V':-:""": J. 

. 

't.1. ,.:iil) 

ill. $:::: 
0. ii)ti.\ 
121. 5b 

,,1.67 
0.31 
n.. .. 1.::. 
,,"'. tiJ",J 

121.82 
121.64 

~.20 

0. '34 
. -..... . 
... ~,.:!, 

3.57 

3.52 
2. T? 
i£'. 5<7 
j, • :tE;~ 

2. '3E~ 

1 • 81:;'~ 

1. 17 

Il:. '3b 
0.::54 
121. 41/1 

A.f..3 i ·l· 

2. '3'd 
.=:. ;37 



URED DRIFT 
DE;:'TH ANGLE 

feet ceg. mil". 

3436 
3468 
3523 
3607 
3700 

37'33 
3886 
3'345 
4099 
4256 

4416 
4573 
4725 
4878 
5032 

5185 

01 
C"C' 

.J ..J..J 

5812 

5992 
6189 
632'3 
6488 
6677 

6866 
7052 
7173 
7333 
7517 

77·t) 1 
7329 
:31.£;8 
B232 
8340 

:1 1 
12 
12 
12 
1 1 

11 
1 1 
10 
11 
11 

12 
11 
10 
10 
11 

1 1 
10 
10 
11 
12 

12 
11 
11 
11 
11 

12 
15 
15 
15 
14 

14 
14 
14 
:3 
13 

15 
o 

30 
30 
45 

o 
o 

30 
15 
45 

o 
30 
30 
30 
o 

15 
30 

o 
30 
45 

15 
45 
15 
30 
30 

30 
o 

45 
45 
45 

o 
o 

30 
15 
-j c:" 
_..J 

Cle's'.li"'e distar,ce 
angle 

".E-*" END o F 

*"* 2**" 

DRIFT COUR8E 
DIRECTION LENGTH 

deg feet 

s 28e 
s 32e 
s 33e 
s 33e 
s 30e 

S 2ge 
s 24e 
s 26e 
S 27e 
S 18e 

s 16e 
S 13e 
s 4e 
s 12w 
s 28w 

5 37w 
5 49w 
5 56w 
s 62w 
S 67w 

5 65w 
5 61w 
5 60w 
s 59w 
5 5'3w 

5 60w 
5 63w 
s 65w 
5 63w 
5 63w 

5 64w 
5 "blw 
5 61w 
s 54w 
s 54w 

31 
32 
55 
84 
93 

93 
'33 
59 

154 
157 

160 
157 
152 
153 
154 

153 
157 
15'3 
154 
157 

180 
197 
140 
159 
189 

18'3 
186 
121 
160 
184 

184 
228 
179 
184 
48 

1023.03 feet. 

TRUE 
VERT. DEPTH 

feet 

3419.03 
3450.37 
3504. 12 
3586.13 
3677.05 

3768.22 
385'3.52 
3917.48 
4068.71 
4222.56 

437'3.14 
4532.85 
4682.06 
4832.49 
4983.79 

5133.92 
5288.10 
5444.56 
5595.86 
5749.35 

5925.09 
6117.78 
6254.97 
6410.85 
6596.06 

6780.93 
6'361.59 
7078.26 
7232.26 
7409.78 

7588.02 
7809.24 
7982.74 
8161. 37 
8208. ti.'9 

8 28 aeg 40 min W 

i~ E Pori T ***"* 

RECTANGULAR 
COORDINATES 

feet 

237.808 
243.388 
253.238 
268.478 
285. 138 

301.098 
316.978 
326.958 
352.958 
381.878 

413.358 
444.318 
472.998 
500.818 
527.808 

552.708 
574.368 
591.588 
606.388 
620.588 

636.428 
655.028 
668.768 
684.688 
704.088 

724.038 
745. :28 
759. 198 
778.228 
800.208 

820.588 
846.058 
867.418 
d91. :28 
897.588 

49.61E 
52.84E 
59.11E 
69.01E 
79.21E 

88.25E 
96.16E 

100.82E 
113.78E 
125.76E 

135.38E 
143.3'3E 
147.68E 
145.73E 
135.91E 

120.04E 
99.84E 
77.40E 
52.78E 
23.01E 

12.58W 
49.07W 
73.37W 

100.39W 
132.6'3W 

166.54W 
205.40W 
234.23W 
273.27W 
316.3'3W 

357.271'1 
406.20W 
444.73W 
481. '35'.4 
4-30. a5W 

8EC­
T"IOt\i 
feet 

242.26 
248.52 
259.71 
277.0'3 
295. '32 

313.75 
331. 20 
342.07 
370.64 
401.74 

434.66 
466.62 
495.37 
52 .... 57 
544.81 

564.37 
57'3.63 
5'30.00 
597.. 43 
602.88 

608.30 
616. 11 
622.63 
630.48 
640.24 

650.07 
65'3.64 
665.;::1 
672.75 
681. g9 

6'30.3: 
701. 31 

723. 7S 
727.52 

DGGL,,,~,,,:'.' 
Scvr::,~ 2: .~. 

! .. 

3. 15 
3.4'::1' 
1£). 99 
0.01(,:1 
1. 05 

0. 8':::~ 
1. 0.3 
1 • 1lIE.~ 

0.50 
1;, 1 iii;) 

0.30 
0.5Q:t 
1. 31 

1. 1 ~5 

ill. 8 i l-
1.'::':' 
i..04 

0.37 

"'. 'Sq. 
1 $ 4;Zt 
0 .. 7:".:-
(i'J '":'-4-...... -



G E 0 P R R TIS T · 2 4 W E L·L C 0 U R 5 E 
~ LRST MERSURED DEPTH 8340 FEET 
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-
o 
o -

_0 

I-Ln 
W 
W 

W 
I­
a: 

o 
• 

Zo 
....... Ln 
o· 
a: 
Q 
Q 

Wo 
o 

CI1_ 

" . 
Z 

o 
U) -~ 

- - -

- -

~ 

OH~ 
* 

V 
-/ 

ST-

-150 -100 -50 -0 st: lCC 1St: 
E/W COORDINRTE (FEET) ~101 



, 

• 

• 

• 

SAMPLE LIST SB-15-D CORE (GEYSERS) 

869.5 

933.5 

964 

1024.7 

1159.8 

1229.8 

1254.3 

1258 

1370.4 

1375.2 

1420.9 

1421.8 

1429.8 

1466.3 

1562 





jl:" 
; 

. '" \ . I. 

I 

RUN S- ~S~.~., 8~~,~1 
tA.hrl

ly 

A. 
1 . 
"" I' 
lit ' 

d z 
~ 

~ 

! 
N . 
C'I, . • .. II. _ ' 
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GI ... ... 
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g 
z 
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~IRUre- P.o. BOX 601638 • ORLANDO, FL 32860 • 14011 STYLE NO. 57-4' 

AaCHIW. PRESEIMRS 

~ -:z 
~I s.e ___ _ ~ c. 

:;"': 

(II 
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~ 

~ ........ ~. 5 6 
1) 1) 

" 
i' 

~ .~.-.'--. ~ : ~ ~ ~ ~.-.--~ e C 
? g C <.z 

~ .-.--. ~ ,- .z: ~ c~. _-' \.J 

'" '" ~ 
--t-.J 
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-0 , -...., 

c} ,\ 0(' 
CX' ~ ~ . 
~ -- . '-" 0 ,. ~ 





o ... 
CD .. ... ... ... 
c5 
Q 

~ 
o • 

• • 

• 

• • 

• • 

• • • 

• • • 

. . . 

. . . 

VWR 
Sc ntlflc, 
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) 



-
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}dd fl:J / cd; f t4 20° 

( H" 111m , Wiele !./fI'JN' .1a.Iec 
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~b- Z FurtM6W 3/?% 01 72 
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I/)----- ;--Id) )(/ 
~g 
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I.t; -- Lj52 Ib ,- 173 / 
1k~ IOLJ?,1-16tjb'Q 
17+- J'267/j- /2!B,f 
8b'-- J!jJfT(;; 1'7 ~ 

/§16()£ ~- 158/ ,,// 

370 

Mi ~l) w~~ 
c3/ftJ / tr 

/--115 / ~ 

2% 
nOlle / 



'IIIJ 5'/ 7f2U 770) 
FMJ/ 

Jg'/l>r/fi.1t--l 
{J "fll I~ 

(J6-/ 



0, r:; m" L-C4 
I, 5 J1rI'1 L flY3- GrtA, 5U -- ~:;:::::::::=.==:::o-.. 

lire/if//pl'--f fa co/'e ~XIY 

, - -t 
~ 1Ij -

,. .." 
'.!. ~ 

>.- # 



. . ...... _.- ... 

.f 

_'Z~ 

/0 
- ,~-~I 

I 

){ 2! . f~'-~-..-j 



~ 1S' 
)'0 

,J(. 

10 

~ rt 
,c> -

/O 'Q - . o 
)0-'1,""1 j...-=~ ..... ~~ ... - y . r' , 

.5 6 ~ ~ i 
wt % ?r'lfe 

- )~ 

I CJ'I , 

~f" 
/0 
_Ii 

)0 , 
1 ,. 

-)~ 
)0 

_'Z' 

10 ' 
~~~ 

10 

o ca p yo cl 0 'S1-eam- , €;gVd/l1 

I t' OCt c -, 

f= Wdt, hde frr;cfu/'es 

, - r-' .. '-r- ' , .. • 
( 2 3 -1 
'Yo) I I~ Velf;~ 

IJ 5f-e. '2111 -re.Je¥J/(JI' roc/. 0 GtUJ)"Dc L 
:f- w/fl? / ;;te r flClc1vre..... 
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