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Dear Alex: 

April 16, 1984 

The 34 geochemical pulp samples you submitted earlier this yEJr have been 
mineralogically analyzed by qualitative X-ray diffraction (XRD). Preliminary 
results for 13 bulk samples, and for clay fractions extracted from seven of 
these, were reported to you in my letter of March 5. The present report 
documents analyses for the entire sample suite, and briefly discusses 
implications of these analyses for geothermal exploration. 

Bulk samples can be grouped broadly into two categories: 1) those 
dominated by plagioclase and 2) those containing sanidine and cristobalite 
with minor tridymite and a trace of quartz. These two sample types probably 
correspond, respectively, to intermediate to mafic volcanic rocks and felsic 
volcanic rocks. 

Plagioclase in type 1 rocks is a variety more calcic than albite, 
probably andesine or labradorite; it may be accompanied by trace to minor 
clinopyroxene and apatite, but the X-ray signatures of these phases, if 
present, are obscured or concealed by the strong, numerous, crowded peaks of 
the overwhelmingly dominant plagioclase; petrographic examination is suggested 
for definite identification. Ilmenite, pyrite or marcasite and hematite are 
other probable trace constituents of many plagioclase-rich samples. 

Cristobalite-sanidine rocks are probably rich in devitrifed felsic 
glass. In several of these rocks, such as well no. 3, 750-800', 
devitrification may not have proceeded to completion; a prominent, broad glass 
''hump" is apparent between about 18 and 34"2Q. Alternatively, but less 
likely, the "hump" could reflect the presence of opal. 

Zeolites occur only in wells 1 and 2. In well 1, mordenite is a major 
constituent of the sample spanning 1900-1950'. In well number 2, zeolites are 



zoned with depth; clinoptilolite occurring above 1145' and analcime or 
wairakite (too little of this phase for a definite identification) below this 
footage. 

Clay minerals occur in all wells, but are most abundant in wells 1 and 
(particularly) 2. Smectite, the most common, is found in 16 of the 34 bulk 
sa~ples; it is a major component of three. With a basal spacing of about 
14~, , the smectite probably contains calcium and/or (less likely) magnesium 
as the principal interlayer cation(s). Illite occurs only in well no. 1; at a 
depth of 1900' in this well it is accompanied by a trace of randomly-ordered, 
mixed-layer illite-smectite. Chlorite or kaolinite occur in two samples--one 
each in wells 2 and 4. 

Well number 2 displays a distinct layer silicate zoning which mirrors the 
zoning of coexisting zeolites. Smectite occurs in the four samples above 
1145'; in two of these samples it is accompanied by clinoptilolite. The two 
samples below 1145' contain conspicuous mixed-layer chlorite-smectite--an 
ordered variety with about 55% chlorite (Reynolds, 1980). This phase is 
accompanied in both samples by analcime or wairakite. 

Of the five wells investigated, number 2 would appear to be the most 
encouraging for discovery of a concealed geothermal resource. Its well
developed zeolite and clay mineral zoning may indicate progressively higher
temperature, hydrothermal fluid circulation with incree~ing depth. Ordered, 
mixed-layer clays such as those of well 2 almost always develop at relatively 
high temperatures under conditions of deep diagenesis or hydrothermal 
alteration (Dunoyer de Segonzac, 1970). Mixed-layer, ordered chlorite
smectites were found in cuttings above productive reservoir at the Tiwi 
system, Philippines (UURI/ESL reports to Thomas Powell; Nov. 21, 1983 and Feb. 
14, 1984), and in cuttings from your Geysers well KC88-24 (UURI/ESL report to 
Barbara Gallinatti; April 2, 1984), strengthening speculation that an active 
geothermal system caul d be present bel ow the sampled depths of well 2. In 
research well Y-1 at Yellowstone (Honda and Muffler, 1970) clinoptilolite in 
less altered, high-level rocks gives way to analcime in deeper, more highly 
altered rocks; this zeolite zoning sequence is very similar to that observed 
in well 2. Of course, the alteration of well 2 could be entirely 
paleohydrothermal, so all other downhole data should be compared with the 
alteration assemblages to determine the probability of a concealed thermal 
resource at this site. 

Thank you very much for submitting these rocks for X-ray analysis. I 
realize you've had to wait quite a while for the results, and appreciate your 
patience. The analyses are intriguing; I hope they enable you to bring in a 
new field. 

Sincerely yours, 

Hulen 

JBH/jp 
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WELL 1-lo. 1. MINERALOGY, APPROX. WT.%0 (or)RELATIVE ABUNDANCE lie: ~LK CUTTII-lG,5 

'"P C""( A<AC- ~ 'Jrjf;, ,{, I L ¥Ltj A. 
l' 101-15 ( < 7 f' ) /'f./ 5 /!1 l rJl::r kl !1/ /!', ~ ./!! W' rj{f!i,t)/ f! 

1.:. ~~ ' 1{1 r:: t-.::. ~' J:: tqj! .... !i 
;::: -..... V1....... !'....... "' .r J? I " (j .r: II;< II/ lt it "kl u !fa~ I i, I lq '! 

SAMPLE NO. ri I# ...;l;i fJ.'-1<1: ~ l;l/; l j VJ.,JI)ll~~~t; A 
' 

?'7?-40\' WLK 1M T,f? ll(? m 
C.LI>.'( ~ m /1¥ /1'f 

'7'70- f,,()()' WLK ~ ;!l':" lir.' 

CLl>.'{ k-W ,.., 
870-'700 ~ULK ~ ?.t ll(. 

CL/>.Y lM I'd 

11'70-ll.OO' 13ULK ~ li(? lk~ ~ 

CL!>.Y 1M m 

1'700 1770 ~LK MM 71!1' 7i(i' m 
0./>.'{ ~ ~-· 11':1 

f~:gcr 

_I 

' 

1"]00-1"]70 ~LK ltf 1?1." mt 7,1'? m pt? M b.J..L fi'O~ KF J:"o_'>. Oj,_--e(i:· 
L.b.f'P'Ei.l? MORP. PK'S. 

CL/>.Y m m? ltf.' m 1M' 1!'/ 1M' 

2.100- 2170' !3ULK IM M M m? 7i(? ~ 

CL"''( ltf 1M y jm? /1'f 

MM =PREDOMINANT M=MAJOR m=MINOR Tr=TRACE ? = TENTATIVE IDENTIFICATION 

t SUMMARY OF X-RAY DIFFRACTION ANALYSIS 
UNIVERSITY OF UTAH RESEARCH INSTI1 E, EARTH SCIENCE LABORATORY 
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WELL ~0L_~ cunlt-.t<S? MINERALOGY, APPROX. WT.%[. ] (or) RELATIVE ABUNDANCE[ZJ 

Iff 4--' //f/ ~~·~ /.,.;~7 . . .I' 411(/~ /1D1F :Q,-3 $ Iff 11"< .!f:' ' ~~It/ 0' ' 'J'.J'i :::? ,r' 
·~ !Jl" f 11/tJ od /! j!! '5'/- !::Iff I" £"' IJuff& {JI;:J If$ .$ /!! 
(!:' Q ,X: i:/ '< .:;? fill (h ::[:- /!.' (J 9?~ I 1 1 I V rJ "' f ~ ~ "-"" $' $ 0 !;'IP: .:;- !!} '.2 ""'/) {)~::"" ;i~ " 

SAMPLE NO. i 6' ,!" .>f <' }' J"f'J} '1i ~ I( fiff'~>-#J,•~ ;//./" ~ 
207- rot' I:MM lk" 7.1!:'~' 77?'" I1T I 

?06-%2. IW<1 ?k~ IM m 

7B7- BB6' 1m 7.1!:! I1T 

I I I 0 - I 147 I1T IMfvl ? /11. M I1T . ?K: 

1426 -14'7'7' 111 If-1M '!' 111. 111 m I1T 

172.7- 1760' 111 ~ 1?1 1?1 m 

I 

' 
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MM =PREDOMINANT M =MAJOR m =MINOR Tr =TRACE ? = TENTATIVE IDENTIFICATION i 

~ SUMMARY OF X-RAY DIFFRACTION ANALYSIS 
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WEL-L No.? MINERALOGY, APPROX. WT.%0 (or)RELATIVE ABUNDANCE rv J?UL-1<. CUTTING.S 

(h(f 51-7-- /!' ~ ;' '!' " Qj ~ "i'f,y 'XI -./ " £f1 -./ ;..::. J.::. /JI. J.::. "' .>:::. Vi ~ 
"" !ll" ~ o<J ;:::- ~ ;r..c: ill ;:::: ,._ILif:: ""' qJ ':1 v, 
~ /} !(/ ..._ ~ lq .$' ;..::. (;?.? 1 t3 I I 

SAMPLE NO. 
y~~ ~~ ~P~ J/J~~~ 

Q & tt ~ tJ.." w. i::j #~ .,::{ li :]:~~'t:c-. ~v 

1'70-200' Nt M 7k' M 

700-770' 7X M :M M 

7'70-BOO' M 7A' IM ~?!> .... '-' ~-,:w....,T 
GL.A'!E6 

'100 - "170' "' }~ .M 

11'70-I'ZOO' MM fit? 

1700-1'770' iMfyJ fit? 7ir' 

IB00-1540' filM lif,' ?,{~ 

MM "' PREDOMINANT M"' MAJOR m=MINOR Tr=TRACE ? = TENTATIVE IDENTIFICATION 

~ SUMMARY OF X-RAY DIFFRACTION ANALYSIS 
UNIVERSI'lY OF UTAH RESEARCH INSTIT 'E , EARTH SCIENCE LABORATORY 
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wE;'u~-~TTIN9~ MINERALOGY, APPROX. WT.%[ J (or>RELATIVE ABUNDANCE~ I 

c;2~ro -X' ~1':!.·~-.../,J /)..r )111~ It! 1!!/ /!! l.~fjfo{};/ ! 

;.:_ if $ ~ u ;.::_ f.:. 8""'-- ' 'f!l!!. .., /.f1Y .r :f. i{ d J § (I;~ ~--."'J !! ,_¢' l~r.t{~ t{~'Y 
::; ' ~ 4. ...- ~ ' 4C "' -./ " {Jf 0 "' "' 

SAMPLE NO. Q &-- ~ *- tf1 'jf/ ,/ K-4:'-i1 •/ ~~%~:~ ~'\r NCITE~/ ~~ 
270-~' MM m 7-f 7k 

700 -770 M ~C:,t"Lf IT 

600-B'?O M 171 M "Zf? 1 
l 

1100-1170' .MM 1?/ l 

14'70 1700' nr M Ht M M 1H 

1700-1770' .M 7ir M 7ir? w 

1900-1970' Ht M 171 M 

MM =PREDOMINANT M = MAJOR m =MINOR Tr =TRACE ? = TENTATIVE IDENTIFICATION 

~ SUMMARY OF X·RAY DIFFRACTION ANALYSIS 
UNIVERSI'IY OF UTAH RESEARCH INSTITUTE , EARTH SCIENCE LABORATORY 
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W~JL~2~TTINI'i~ MINERALOGY, APPROX. WT.%( ] (or)RELATIVE ABUNDANCE~ I 

~ '!- / 1 ~--.Iii !iJi1 f! lf'l_'< J !::It; /!!1.,(11 f! f~J!t. :y7f~y/f). 1!1 /l' If ~' / I f kr}J/.~f 
~ I! cf lti _Q !; g ~~ ;.._IJJ !-:;. ~~r~ tiJi 

SAMPLE NO. d' I R /!;,; ff J /1:1! .; l/llfJfl~ 
170-200' MM 1ir:' 

700-77o' MM 

B?0-900' MM m? 
"L~ U.>:'!-'IPWN 7A"'" 
rHI-,;e -, 

r~oo-1770' 1MM If/ ~tl.,., 

1'700 -1770' 1m Zf'.• lif.• 

1'770-1600' ~ ~? 

1'100-19?0' MM 71(? "' 

ZI?O- zzoo' MM. m 

MM =PREDOMINANT M = MAJOR m =MINOR Tr = TRACE ? = TENTATIVE IDENTIFICATION 
-··--

~ SUMMARY OF X·RAY DIFFRACTION ANALYSIS 
UNIVERSI'IY OF UTAH RESEARCH INSTITtr· ',EARTH SCIENCE LABORATORY 
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LK MINERALOGY, APPROX. WT.%pJ (or>RELATIVE ABUNDANCE0 

;~ p ~{ff;;~~ ljj114 f:l >~ ? ~ ~~"~'" ,r //) / f l'(;~if J lt/(ff "&"§ &0 J ,/,j! ff ~'-""'sc~" '\$ 
MPLE NO. tf -0 rtf y u" r_J'j. ~ ~. ~ d~JJ~ .. ~ ~'< ~ ~if ~:-1J Cf r;§}• 

.68c400 16Z . 'Z'f J $ l I?;:; 
68-800 1!7? I z I~ F 6 "-?'? 

68-1200 1!78 I I ;>10: ('? 9 k'Zf) 

68-1600 8 ~~ 10 JZ 2 l JO TR~ TR! JZ 
68-1900 17 ~ 45 j z ~ ;>'?' 7 z I" ~'2. 

68-2200 140 ~ 17 l ? 7 :2 
68-3000 14 z 1-17 7 4 !>p? :2 :2 6 i<:B 
68-3400 jO ~~ 4e, ~ 4 1710. 7 '? f-18 

68-3800 8 48 z :2 p.p. I' M 7 1"'8 

68-4400 8 l"l8 8 J 4 t-10. '? B f-JO 

68-4800 14 'Z 7? z :2 '2 z TIZ 5 'fR· 20 
68-5000 I? z 48 l :2 '? " 20 
68-5200 9 '?'? I :2 7 9 Z'? 
68-56QO 11 2. 117 ? '? '? 4 I"' 26 
68-6000 J I i 72 '? ? ? 5 J1 I\ 21 
68-6400 l'l z 17? 4 ? z ? 7 Tl\' I' 11 

' 
* lt--JC.LUDE5 .k.MORPHOLl5-

El:f~SE9- lli05E.. @ElDW 

~~~~~~~-
TIOH' ME M.A..S~ f'( 
PL_.\..GIOCLA'SE ~~· 
M!;,_'f, l~lCLL.IPE _~E. LOST 
C.IRUlATICJ.J MA,EJ:tiAL_• 

1M = PREDOMINANT M =MAJOR rn=MINOR Tr= TRACE ? =TENTATIVE IDENTIFICATION 
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WELL 1-to, B, 10, I I MINERALOGY APPROX. WT.% 
"'Bl.l LK._ <!LrnlNEiS ~~;:;;;;_;::....::..,.:.;..:;.;...,' :o:-r"--r-;.....,...--r---,-l==;=t.-7--r--r--r--r--r--r--, 

(WELL No. 'I OIJ I 
f=OLLOIJ\146 p~, 

NOTE.o/ 
Ol"HtR. 

PW>.'5E.S 

/lijoii?frl n-rrm I;U IIIIW li:IIIIJ · 
;vr/ IIJe>. 10 ~- ' ~ /1f m 
;_,,, 7TO-ro7£i IM IJ.tl m 7ir? 7it ~ Gi.A"S& 

{J P.7n-•:'PXf, I fi 7A:" 11 

X 1170-I'L'XJ 11-' 17! 11 

~ IAAI"""\_,A_..,, .... / m 7A" M // 

1?10-1740' H:fl"' 
1 q',l'n- 1ql'7(')' m 

j?k:' 

~ 
-zz-:xf IM 1m '1'! "' Iff 

~ t..~o. i1 'X)()-?ID' I I I I I 1M& 
,T ~~-wn' ~ 
~ r- -8'?0' MfJ Qf'.' M'." /17 

"!.,. lJ) !I()()· -11'701 ~ l!f 

<) ~ -'=---·=~" ~ "' 
18'70-Jqoo' ~ "' 7k? 

.;;; '/o -2 1?5 11& c c~ft-

c .~,__i~._lc -•},,, ( --t:(£.J zTts-

Ito q />./, r£ ,__""' 
liE OR ~'51'TE 

MM =PREDOMINANT M = MAJOR m =MINOR Tr =TRACE ? = TENTATIVE IDENTIFICATION 

~ SUMMARY OF X·RAY DIFFRACTION ANALYSIS 
UNIVERSI1Y OF UTAH RESEARCH INSTIT. E, EARTH SCIENCE LABORATORY 



1..7-1..7, -,:::::co':-. :f. 1..7! ~- PEI\K (NOT P(. OR M.&RC..) Mt..y BE. IMPURE. HEMATIIE 
"'- MAY INCLUVE. < • .Jit-lt:K.. ,t>..N\(..)1<"-.f'HU-1? ...-t-tl\."::>t/ <;:::ULH A? LVAI-

MINERALOGY, APPROX. WT.%0 (orJRELATIVE ABUNDANCEIV'I 

,;:- 0 ~ A: 0 J:::: ~ ~ ~ 0 
u~IB~ -

SAMPLE NO. 
fifi//A! #fi(l0r~f//; ;) , ~ T~~00--.. o-.1 .....; '< %tF: d 0' {!) Y" .;? u ~c) (/) 

Q tj ~ 4~ £t " ::/fll$ ~-X" J';. tJ &' 

(Lf:ffl 
?EI--I'l' IN a!. 

'10 MINOR AM''$· 
WELL 14-23 

444' Lm IMM .c:m I'm·' \11?' CY>'. . CIPf. ' w 
816' M -<::.11f IM W, 8:lE. 

1462' IMM f'm' 1?1 f't'!?' w 
1903' Iff Iff IMM 
2325' .C:/11 Iff! m IM 11! .CI/1 

2599' ~ !-em. f<'ml M w 
2998' ~ 1/1. .cl/f mr w 

WELL 18-34 
583' IMW. .em mr IV', OLV 

1289' IMM 
1983' 1/7 M m M !em .em icm' 
2507' M M m jm? 
2932' w .c:m l-<'111 1?1 m? w 
3498' lMlvl ..em .em. 117 m? CY)(,W 

WELL 27-27 
619' IN llvl m? cw.,w 

126fi' llvl IN rm: 11/p w,a....v 
1635' M IM O...Y 

2145' mvl .cl/f f-<m. Wrr CP,>(, W, OLY 

2543' .1M ~m .c:m. rm= mP CN. ,W, OLV 

3000' MM !11?+ 1-<m Iff~ W, OLY 

MM = PREDOMINANT M =MAJOR m=MINOR -c.m = <: :7WT.% ? =TENTATIVE IDENTIFICATION 

~ SUMMAR.Y OF X·RAY DIFFRACTION ANALYSIS 
UNIVERSI1Y OF UTAH RESEARCH INSTITUTE, EARTH SCIENCE LABORATORY 
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WELL f.!o. "J e:l MINERALOGY, APPROX. WT.%0 Cor> RELATIVE ABUNDANCE 7 

JUL~ U1TI~7 ~ ~ L I. I kf; 
Ill ! f-It/ ~~ (rlf /!! 'I! f! I! fqfJ~l¥t'l' ,l.f 

tt ~I t ~ i! I!! t! &; cr ~'f:V ;r --

'1.70- ?~() 'MM 71( 7.f 7k 

4~0-47o' 7itf' 1m ~ ht ht 

7?.0-780 M 7Jr M 7Jr 

960-IOZD ' Mf.1 ~ 7k 

1~60-\~80' ~ 17/ 17/ 17/ 

1770-1560' n1 7.( Ill 

~Z60-Z~' ~ 1!1 
.. 

Z!Ot.O-ZG;50' ~ 7K 1!1 

-,o"'t0-7lod tMM 111 7A" 117 

~00-~60' IM Ill? tMM Zf'? ~ 111 ·-
~60-%70 17/ tMM 111 t?T 

~'}-10- '79'10' 111 IMM ~ 111 ~ .. ;" ~ MA&:A:NTE 

:If c::tf K~/N/~ 

MM =PREDOMINANT M=MAJOR m=MINOR Tr= TRACE ? .. TENTATIVE IDENTIFICATION 

~ SUMMARY OF X·RAY DIFFRACTION ANALYSIS 
UNIVERSI1Y OF UTAH RESEARCH INSTIT E, EARTH SCIENCE LABORATORY 
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WeLL t-.!0"- (!:r~ ~ I~ 
WLK U"TTI~-;;. 

MINERALOGY, APPROX. Wf.%( ] Cor)RELATIVE ABUNDANCEI71 

SAMPLE NO. 

., J! '!fl! t$ 'Ill/ fill If ~ '#.I-, /jj, ~ ~ IJ/:;j /!! 1;/!/J () lj;f~' I ~ ~ tf (/_ (/J" rV /1} .::! 
(i ;r. 'R ~ 4..:! .fJ ;f E-. .:; 0'f 1-J $'-! tf 

jj~~ 
IJOTES 

I WELl \.lo \~ 
4'50-'7(")()" ~v 
7"50-f"DCi rv:N 111 

I -1100' rv::-J lit!? 

I :::5 '?() -14()() ~ IV! 117 r.t 

I C..O()- I c.,<=5()' lit! It~ 7it" 
I -l<lOO' lf.i 117 t-1 111 

~ICXJ-:211?()' 1/1 IM t-1 7ir? ·,.-_,., ... ·. 

WE.LL 1-Jo. I~ 
.,04-??~ ~ ~;s"""1 
'704 - t:-1:)? ' 

,;zq- Ph?>' M IM lV 
I 178- "· •'"'' \;1f, 7k 
141<l -144R' M 111 M 11/ 

1'788 -1017' M :M m 

. 

-· 

MM = PREDOMINANT M=MAJOR m=MINOR Tr= TRACE ? = TENTATIVE IDENTIFICATION 

~ SUMMARY OF X·RAY DIFFRACTION ANALYSIS 
UNIVERSI1Y OF UTAH RESEARCH INSTITUTE, EARTH SCIENCE LABORATORY 
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SAMPLE NO. 
l4-'2~ 
~/ <1111 I I ;'11? !m."'i-<m'' 
B_if{ 111r fmtriM 

!Lid..? I 111?1111 '111?141'.-

190'3' ml I tMM 
2~27' ~-<:m 111l-"11711M 1111 4?7 

2.'799' II'-' !<fM1<m<'IM ~" 
2995' lW "111-"~ m?jqtt_! 

lB-'?41 i •I I I./ I •. 
~'3' tMMim L,.?fj fmi' m? 

1'259' :Lfl1? MM 
l'11::l'~ 1111:f01m ~ .<m 1 l<m fm? 
z?az'. M Mtm m? 
~'?Z' IN .c:m !<m 1"111 r I m !!?if' 

___34Cill_' ltv I 
f4"?'?j<,.?t j<-11#]<-m ?I m im? 

'Zl-2'L I / I/ I I/ ./ 

0!9' _l__j _j I _IMMl 1--m-4 I I rm?l I I I lm? 

R. P. GUNDERSOt> 

AUG 1 5 1985 

t.z66' II I I r ~I I _ I f¥§?1 I I I 1/ll't 
~~ ~ -</11 M - 'lfow:: '"'L.A.<S<>---cA:TE-

~Mw !NCUJP.E I 
.z t 45' ii1 <m </1!1 <111 ..cm"!<"l11? m ,, ~or s 1 
2~' '1 <m<l11.' ..cm!'m"k-m? ~f-417?· N40UI.JTs. -. 

3ee0· II I I I ~m_L___I Ll4o~t0'"'l<ml_l l_]m-"11 ITI-1 ~~CB~'fiJ:;'rEPPI<t,;~ 
~pu~~.it}f~IP.i.'f 

MM =PREDOMINANT M =MAJOR m =MINOR <llT"' LC?m '7o ? =TENTATIVE IDENTIFICATION 

~ SUMMARY OF X-RAY DIFFRACTION JlNALYSIS 
UNIVERSI1Y OF UTAH RESEARCH INST,...,.JTE , EARTH SCIENCE LABORATORY 
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MINERALOGY, APPROX. WT.%0 (or) RELATIVE ABUNDANCE! vi 

~tlf~lfJ1ff%tj[ ~ffllf!IJ ~ ~Aom~n~ ~ c;:- ~-- r;j r.f: I~~ I fj.Jt! <r ;?, o 'vo/1 Jj t P f0'3?1BL: )?PE-;) ,. .... "' d< '< ", 'V 5ENT JW '!Rb.ce 
SAMPLE NO. Q5fo~~lY .. ~ rt; ~ $ ~ ~ 0" tf~ .J &' ~il-tl <f Mli'-lOK JIM''$. 

WELl 62-21 
530' M1v L!l1 <Ill L/!l m.' CPX ' ON. I>F 

1035' Mf,l !L,w M //!.' !Lm \4''-
1700' 1N M L/!l 111.' CFf.' M' 

1973' M,i Ll/7 L!!l . M !Lm. 1!1-' J..cm c'J')(,/V' 
.. 

2132' ~ Lea L/J1 M 1?1? c'.J')(,M' 

WELL 68-16 . . 

' 508' 1M ltv 111 Ll/1 

1039' M I& 111 1<111 L/!7. 

1338' 111 tMM 
1740' IM f<:cm M c'.f')(, 

-
1857' 111 1--ot!f -<;Ill. IMM 
2227' IMM 1-Cm. /l1 //!? CY/-, />P 

2599' tMlv. m M ~111 
2936' w M !Lm <111 

WELL 86-23 . ,• 

694' MM f.cm Lf11 1?1? cYl<, I>F 

1085' lM !Lm L/11 fw? c'.F)(' Of)(, M' 

1554' !M m Ill WI-~ cYl<, N' 

2258' If- L/?1 !Lm V?t.; Ci'><,M' 

3157' If\ f<::m M ~-' c'.F)(, Of)(, M' 

3497' M IM Vff· L./l! c'.J')(,M' 
- ' 

MM =PREDOMINANT M =MAJOR m=MINOR .em = <5wr.% ? = TENTATIVE IDENTIFICATION 

~ 
-

SUMMARY OF X-RAY DIFFRACTION J\.NAL YSIS 
UNIVERSITI OF UTAH RESEARCH INSTITUTE, EARTH SCIENCE LABORATORY 

~ 



* MA'{ !t-..IC.LU\7£ OTHER AM<:::IRPHCXJ$>- PHASE5 SUCH A<? CPAL 

MINERALOGY, APPROX. WT.%0 (orlRELATIVE ABUNDANCE7 

;;: , .:;? /J. & B ;: J! u lq £\?, v If? l!! Oll-1t=.R, l'HA~ J~~~~f:-
0 ~ ~v 1::0 .!;-0-{ ~IJ!l, 3<' ~tv'itv·lit£ /;/ !/ ~~ 

~ ~ ':V "< ~ .,¢' {IJ J:.(J "' -...; "< ~ , 5SI~_)'RE:. 
SAMPLE NO. ~ ~~ J ~ >Y tj) It~ ./4'1 't);~ t;~ If ' ~!&: ~ 

WELL 45-36 
100' ~ Lm .em fw? CP!(,CfX,AP 

48o • 111 M 111 iMM <m 
1000' MM .em m f71 f · cf'J(, =· w 
1470' IMM LIJ1 .em m 111 r cf')(, =· w 
1860' [MMLI1f 111 M ll1? M' 

2390' [MM-"111 </1( M L11f 1!1f AP 

2780' iM :M m f"ii!? .em ..em 
31 oo • M M M !Lm~ ""111 ~'mflfi' '" 
3500' m N. L/11. M ll!f cf')(, w 
4000' /11 111 Mt, ""m 111 (fff AMFH 

WELL 57-13 • I , 
781' L//1 MM Cl')( 

1423 • 111 • MM 
1637' L/71 MM 
2079' 1!1 <:/11M 10M Lm ..em Lm 
2426' !-em 1MM 
2929' ~ IM [111?' Cf'J( 

MM =PREDOMINANT M =MAJOR m=MINOR .cm=..::;)m.% ? =TENTATIVE IDENTIFICATION 

~ SUMMARY OF X·RA Y DIFFRACTION .A.NAL YSIS 
UNIVERSI1Y OF UTAH RESEARCH INSTT'T'TJTE , EARTH SCIENCE LABORATORY 

'· 



R. P. GUNDER_ ~ ·' 
~--; 

AUG 1 5 1985 

I 

SAMPLE NO. 
-

-~---

'ZR-'?:2 
440 M il7f~Vm?' <n 

6Eo' m IM I m Mlvl <l?f 

..lZ.eo' M I IM 1171 l<m 
{1?00' 
t'9<5o' 

miMI IM 1111 
E'"l _I 1<-.tMMI l<m. IM I f-o/!'p;;t I I I 141? 

cl7ffi<m 

i4Bd tMI 1M ]<Wrl I 1111 
'29?0' IM I _l_ J!0t0 km 
........ ~~/ 

!101 J r;;r.t; <mt;I4<1111M I 1m l<m
111m I<~ -••':!91""' :>E!Tritr"= 1U5'>1-~. :d:. .I'AOL~t:f~PJ 

,.,.I-, 

4~· m I I lllf?uv l-<mtlV1.1-"'ml 1-<m 1 1111 
"~ 

-- ---

'Z~H 

4-67' _ II I I I 1MM fLm. IM 
\iq7' II IMI~~'~' ~ <Iff 

l -~~~· __ II 1/// IMP'~ I I I I I IL/111-<?/I<m I I I W I I I I II I 
..z..eo2__ tm!l - 1 P'r W I 1 ?FI StmrM 'I I I lm~ - <;?1.1-m. /If. ~ 11'7 41? j 

~~ 

:j<~'E~"'n>:~ 
dT\-IE" r;~' PHI-"?e? fJ 

~· 

MM "'PREDOMINANT M"' MAJOR m =MINOR <Iff= <7wr.% ? = TENTATIVE IDENTIFICATION 

~ SUMMARY OF X·RAY DIFFRACTION ANALYSIS 
UNIVERSI1Y OF UTAH RESEARCH INSTITUTE, EARTH SCIENCE LABORATORY 

;[E-



SAMPLE NO. 
!4-'2!? v l .. • l . ..- l · .. · / ,/ ]/ '· <11'11 I I MM k'm.'• L/11?. <.?1 <'1!1? 444' 

I ,. 

m."'4t!f 
5t0' M </11 1!7! f='IM 

~ k-m !' 1111 14?.'7.' 
!90'3' m'l I 111'/1 

!/f/."14W· 

M1 
2~:2?' km!-?-'?1 /.17lf0:-lm .<:/h' 

2.?99' Mfvl ,<111.'1<m"IM ~~ 
2995' MM m."~- Qt!'f</J!? 

it'L-:_'?4 ./lvl 1_/l!__ vI I ,J I •/ '.J 
~3' IMM\111 ..:'#/'] 1<1!7? m?l 

_i'ZB9' Lll'1?' MM - --- -~ 

_l9B'3 111 110._1 m I M .<.m 1 1<m ~_! 
2207' M 1 I:Miml 1 1 1 1 1 1 1 1 1 ImP 
tB'?Z' 

' tM ~I b1:;;r;~~l;l I I 1;;; 
zr- '2!7 II I I I II __lL I I I ; I / I I 71 I I I .; 

6!9' II I I I IMMl l..;w1 I I \<'m?l I I I lm? 
1 .z66' II I I I ---mi-4'17 1 I l ~f;?Jrl I I I \m't 

R. P. GUNDERSQt-. 

AUG 1 5 1985 

/ 

' 

L _2~m J _l __ l I &JMl<mi4W.4 1<,?/~rm?l I I I W/,47+ I I I I ll~cu'".,.. 
"'XXXJ II I I I IMMJ.cm I : I I I "'-f'm?l<ml I I lm·1 I I I I I --1P'~tki'~~'.f'7Jfli~ 

= ~?11E ]_ ro951"'-~ 
1MPLJ~ HE.U.t.;:TIT~ 

MM =PREDOMINANT M =MAJOR m =MINOR -<117= ""?wr.% ? =TENTATIVE IDENTIFICATION 

~ SUMMARY OF X·RAY DIFFRACTION ANALYSIS 
UNIVERSITI OF UTAH RESEARCH Ill' ITUTE, EARTH SCffiNCE LABORATORY 



SAMPLE NO. ~Jo~:~~~ 
, 1.> I ~EbL IJo. 10 

2zQ=Ioo' ~ IZ'tr 

~II ~CXJ-670 

\.011 _____BQQ--_87Q' 

~ I I I~:"' 

~ '"" liW 
1'-
_jll 1070-1100' m 7!(r 7}( 1?1 

--~---·~-

:E •• 
~~zo -lzCXJ' IHI T/(r' n'( 1?1 r\t'Xlf..li7A.!JT Gtl..,._'Y-7 

IIzQ-1~00· ·~ IMM Iff 

1270-~ooci ~ I I I I I II?/ 

1.·:?\1 
(z~'il () 

~1;;1-!.. b!Q z: 

_ 7_Q_O -I-,d R7k IH 111"?114<) 7X 

MM =PREDOMINANT M = MAJOR m =MINOR Tr =TRACE ? =TENTATIVE IDENTIFICATION 

~ SUMMARY OF X·RAY DIFFRACTION ANALYSIS 
UNIVERSI'IY OF UTAH RESEARCH INSTITUTE, EARTH SCffiNCE LABORATORY 



* MAy' IJ.JL..LUI7E ()THER t>..MORPHO'.J$ PHASES SUCH A.~ CPAL 

MINERALOGY, APPROX. WT.%0 (orlRELATIVE ABUNDANCE[ZJ 

!f §/ ri 0 :'< .;? (j ~-_"41 ~j) () Ill ~ 551 PRE-

SAMPLE NO. 

fJ!{£fiJ{f/h~w ttlfjj;)~ 
'B,v , !{, v ~ ~ ;P, j/ , v"';f 'W .Y v ~ / 

&; ~ ~ ~ ~ 1$ ~ Vj .;~ ~ tY &'" ~ 
!~A~E~~ 

56-J'T' Il-l ~ 
Ml~ AM"n:>. 

WELL 45-36 
100' MM -"111 ..::111 f71·"' <:PX, ax, IV' 

480' m M m ~ Llff 

1000' ~ -"111 1?1 f'!t? CW, 0':<, W 

1470' ~ L/l1 .<:11f 1?1 V!'f CfY, Cf>i, AP 

1860' ~ Ll1f 1?1 M f7!? w 
2390' ~- <'11f ""'ff M ""Iff mr w 

2780' M M m f';w? L/?1 L/?1 

3100' M M M !-em• Llff ""'~''ifi,f:iif 17 PI< L LBI1E 

3600' m 1M L/1!. M ll!f' CP!<,W 

4000' m m ~ L/11 m f-W:" AMPH 

WELL 57-13 ' ( ' 

781' f4?1 ~ CPJ( 

1423' 111 . llJ . 
1637' f<:'m IN 
2079' m <!11 IM ~ Ll/1 Ll/1 L/?1 

2426' 41/1 MM 
2929' [MM M m'! CP!< 

MM = PREDOMINANT M =MAJOR m=MINOR ..em= <:5WT.% ? =TENTATIVE IDENTIFICATION 

~ SUMMARY OF X-RAY DIFFRACTION ANALYSIS 
UNIVERSI1Y OF UTAH RESEARCH INE. .LITE , EARTH SCIENCE LABORATORY 



R. P. GUNDE )[I 

AUG 1 5 1985 

MINERALOGY, APPROX. WT.%0 Cor)RELATIVE ABUNDANCE E'J 

/!1 f;~~~~-~~~~/A~%~f;j~ w ~~t4r ~*1!::/; :rtf~ 0' ~ #~ pfoY$'/t:'l_fl" a ~ .!f;j 
SAMPLE NO. d ~ /.,~ 4} (t(,"' N/J ;f ~l~!~"l;l 1-J:~ &/4 

14- 'Z'? v •/ ,/ ,/ / / ,. ,.• 

444, <111 MM ~"'""·"~?. </11 "'" m? L//1! 

B l ~- M </ff 1111 011·' M 
t46Z' 10M ~"'" 111 m? 4'/1. 

t903' m m MM 
z.',27' ..::m m? m IM 111 </ff 

'2..799' }I - <Mi"'m~'IM ~f 
2995' ~ m"'l<m m? q,1r 

lB-'?4! / v I ./ v -I ~~ v 
<7fl~' MM m <m m? m? 
i~~' L//1? ~ 
t9B"5' m I:M m tv <m <m 1-mr 
'27v r ' M LV 111 m? 
'2!7 '?Z' .c:m ,.c:m m r Ill !?/? 

:?4q r'>' .Q!l."? </IT /.171' k'l11? 111 Ill? 

V- 'l.!T l I I / I / 
6!9' ltv' -4!1. mr m? 

I '2M ' 1!>-: -L/11 p;.t1' fm? Iff? 

' 

I A "5~ ' }, </11 M ~gn=-~,:;,.G~~;Lpjt-IE· 
214:; ' ..::111 <//!. .c111 """'n"l11? 111? s li.:r!;;ti~ 
.... ~At%.' -<:111 <111. <111 rmr km? (71? Lll!:". 1-MOUIJTS· 

":lU.A.J ..em ,.,_; mr <m f'71? .... 2:~i::.'~~EPPI'i;.% 
""- MA¥CA'51TE' ~1"'-Y 
1MPLJI(E HE)..lA-Tnr=: . 

MM =PREDOMINANT M =MAJOR m =MINOR .c:m- --";?wr.% ? = TENTATIVE IDENTIFICATION 

~ SUMMARY OF X·RAY DIFFRACTION ANALYSIS 
UNIVERSI1Y OF UTAH RESEARCH INSTITUTE, EARTII SCIENCE LABORATORY 



I»L 3b-Z<B . 
a~~~~~----·-,~--------~--~~~~~~~~···~~-~~~· ____ _. F ,.._, . ,. _ _..,, 

SAMPLE NO. I I I A' I 

~I I IWI l~"'lm 

-- =- -·11111 ; ll"lmfi"IIIII t~-~tt ----. 
~ ?.!' I ~? 

t7f 

lk'~ Ilk'·# I I ~ 
. ~ I I_ I I .. ~ -1 Il-l I j""J L I_ I I I I I I r--- I 

I'H 

7/t:? lk'? m 
1M ;'k? 

111~ 7k? 

~ -- ·--c //? 

m? lk'.* I I 

VH·~ 

I I 

k'W 

111 ;?K? 

~ 1'/'f 

~-

I 

--H-+-~· 

M 
lt'1" -

I-· 

r~~ 
AL..-.:-rfiOe.K-~=· ~:-0/e:ft:. 

LAI'P61> _!>'(_ MORP. PI<'S. 

-~· -g ,;t zo '!'f.' 

MM =PREDOMINANT M = MAJOR m =MINOR Tr =TRACE ? = TENTATIVE IDENTIFICATION 

l SUMMARY OF X-RAY DIF"FRACTION ANALYSIS :.t. UNIVERSITY OF UTAH RESEARCH INt lUTE, EARTH SCIENCE LABORATORY 



R. P. GUNDER: 

AUG 1 5 1985 

MINERALOGY, APPROX. WT.%( ] (orlRELATIVE ABUNDANCE?~ 

SAMPLE NO. 

~f/J/lWitlfll't~WJj/w}{), ~~~ 
IIi~ 1~~~J t/ f ;/;~~:f1Jif~IJ!.fi&J:~1~tro/i).f~ . 

'li3-'?:Z. I 

4'1d M 1M 111lY 'Iff' ""'# 

560' 111 M 1M mw <::/?! 

I?.Pn' M lA IJ1 i-<:1?1 
!:;luo· 111 M ,M 111 1/ff <117 

J950~ '111!' [<"I?!? IMM </1!. IM k-.0"' -<117 1/l!" 

~4p,o' M IM pni" 111 

'29'70' M MM f</?1 
'Xd'-v?' 111 llf? VlM <llf" ~llf" <W!' .qtf, .M 1/l!' 41/. ~ "i "'7'~711-!E- ~) Br-1' · """'',.. "~p 

' M l!lf"~ 111 111 ~117 

4";.ex)' m m? M <11/ M. Ll17 .em 111 

'29-t 
46'r' MM Ll1f~ M 

! 'ZFI'7' IM m !'I <1?1 

195! 111 M LX <1!1 

'2.'?7?' Ll1f :<m MM 
'LOJ? f"m:" ~?' M ~ f<m! k-m!" M 11ff f<:m'? 

' ltv'l ..em? .q;,? f'=..W! k'~ /?!' I!!~ 

:tE~iAA: !fJC ~-

w~~- irt-AI 
~-

MM =PREDOMINANT M= MAJOR m=MINOR <111= <7wr% ? =TENTATIVE IDENTIFICATION 

~ SUMMARY OF X-RAY DIFFRACTION ANALYSIS 
UNIVERSI1Y OF UTAH RESEARCH INSTITUTE, EARTH SCIENCE LABORATORY 



~ 
1)1 

~ 
01 

111L <;r-z_ 

WELL No.7 MINERALOGY, APPROX. WT.%0 Cor> RELATIVE ABUNDANCE ~ ~ULI<. CUTTINC::.S 

w ~~ ~ ~~ f.:. 0 4..7 ..,.. w '/:! w '!11/Jc-_f'ff!~y 
~ ;) R. (fi -J f.:. ld. " "' :>::. ,11 .r ;.:;. m"' " v ;:: ..... ;r.~ ;:: t--lil!:: "'<['"' 'J'"' 

J" If / q_d J ? j ~l l W' 0~-?~<f t~J,'Ji 
SAMPLE NO. « 6' £: ~ ~..T 'df. .y IE~ tf q~ ~~;?~~1 

1'70-200' ~ M 7.1' 10 

700-750' 7.1' M M M 

7'70-800' M ~ M l'J':OI> .... L'f 1>-t>UNVIW r 
6~9.7 

900-"170' 1?1 IMM .M 

11'70-1200' ~ pt? 

'zoo -1770' MU 7i(.:? 7lr' 

IBOO-IB40' MM M? 7.-f:" Y/.0 qf-7,/ 

_. 

. 

MM =PREDOMINANT M=MAJOR m=MINOR Tr= TRACE ? =TENTATIVE IDENTIFICATION 

~4 SUMMARY OF X-RAY DIFFRACTION ANALYSIS 
UNNERSI1Y OF UTAH RESEARCH INSTI'" -rE, EARTH SCIENCE LABORATORY 

! 

I 

I 

I 

% 
r 
r 
?:. 
0 

~ 



~ 
~ 

..t>. 

1}1\ S2.-b ---WELL No.4 MINERALOGY, APPROX. WT.%( ] (or>RELATIVE ABUNDANCEIEj 
BULK. C.UTTIN97 

'f!. t qj;. I ;,- f.<V£;1 I M L '52-~] l I f 41 
1!!

4 
OJ ~k l ~p, 0 ;._/!! '(!(lf.""'A {};, 

· ~ ~ .cf Ill cg: .$' g krY ~ ~rY l~rJ k l'f/i 
SAMPLE NO. d cf" E' j {J_-.~"'" '4f. ~lfl'~tr: .;:(" 11.r Jl~~ "JOTE~~~~ 

270-:roo· MM m 7-1" 7k 

700-'.770 M ~!>...S'{ "'>UI-lVAAT 
G SS 

800-5'70 M m M 7if? 

1100-1170' MM Iff . 

14'70-1'700' 7ir M lit M M Iff 

1700-1770' u 7ii' M 7ii'? lit? 

1900-1970' 7ir M 1!1 M a-1-> lu, ;.~ n ... I,G 
~· I u 

--

MM =PREDOMINANT M =MAJOR m=MINOR Tr= TRACE ? = TENTATIVE IDENTIFICATION 

~ SUMMARY OF X-RAY DIFFRACTION ANALYSIS 
UNIVERSI'IY OF UTAH RESEARCH INSTITUTE , EARTH SCIENCE LABORATORY 

-

. ~ 
?:. 
0 

.j>. 



·, 

* MA.Y 1!-.!Cl ... Ut7E OTHER. AJ..Acr.PHOJ<;; P"'-V.SE$ SUCH b..? Cf>AL 

MINERALOGY, APPROX. WT.%0 (orJRELATIVE ABUNDANCE! V\ 

iA"t/f~IJ!fJlll~ 4iJi . WJ; " $ o~/:::01::: , ~;.::'JP~f-~& ~cmjehn~ ~rf{ !§ tlj :1: {J ~ ~ # IJ!! (f ~ 0 ~t I )'0571 BL.: ?f!:.E-

SAMPLE NO. %~ f-.tP 45 ~ J $ (#/{{~-- tf j~J t/v Wf/ cf 5S-1T Jl.l 'lRt..c:E. 
Mif.lOf. AM''!?. 

\4FI I fi?-?1 

530' <IN -L/11 <II! ""'Ill 11/. CFY , Oi"Y, N' 

1035' ~ fell! M 1/1. L/ll ~'· 
1700' ~ M L/11 111.' Cf'l. 'M' 

1973' ~ LI1J </ll. M !Lm. m' !Lm CFY.N' 
2132' [M1:: l-"m. Ll!f M 1!1. C-PX,AP 

WELL 68-16 
508' 1M fJtv 1!1 .LI!f 

1039' M Mlv 111 fem L/ll. 

1338' 111 tMM 
1740' IM fell! M CF'f' 
1857' 1!1 1-<"m -<;'11. lMM 
2227' W: !em. m !11? C?f_, w 
2599' 1\1 m }v:l 1-<"m 
2936' IV M !Lm <111 

WELL 86-23 
694' Mtv fem LI1J f?t? C!'X, M' 

1085' II> 1<:"111 .L11J f?"t? c!P,< I cr,<' ft.P 

1554' !/"; m Ill ~." cr:<,N? 

2258' &.-l L/11 1-<"m Vt.t.; &><, w 
3157' w ~<:m M W~· c!P;-( I or,<, i>? 

3497' M IM !Iff? Lfl1 cr;:,AF 

MM =PREDOMINANT M =MAJOR m=MINOR .em= <5wr% ? = TENTATIVE IDENTIFICATION 

~ SUMMARY OF X-RAY DIFFRACTION i\NALYSIS 
UNNERSITI OF UTAH RESEARCH IN~ TUTE, EARTH SCIENCE LABORATORY 

-



~ 
"'1 

Yht 5'1 -1'1 - -~~·------~ WELL~..:,:? ..,. MINERALOGY, APPROX. WT.%(-J (or)RELATIVE ABUNDANCE!Pl 
"BULK. c:;..UTTIN6ii7 

i ML-54-\~ II; .flfl lA*' -/l ~0 Ul {!II /!1 ~ ittll 
• f.._ &"' $' 4;.::; u /::: .!:!- til IJ; "- ~' :Y,@. ~~ 

~ If' ff tf/ I ~ :3 :/!IYI $ #';;r.ll'i!; iii 
SAMPLE NO. ~ # k -<:'· ll." 'j;: {f// 1Y u{fo~s:V/l~:;-, 

170-200' MM 7ir" 

\. 

700-77o' MM. •. • . ." 
,\<.::. ',~ ,\'' 

8'70-5'00' MM mf '(!' ' 
,6.L,;o u~"""' 7....," 
PHI>-'Se - 1 

1?00-1770' ~ 1!1 i~B,..-;;,;; 
t-~-=-:.<.._L..;__-H>-t-+--+---+-f~f--t--t--+--t--t---ll--i--t--t--t--t--1-i--t--t--it=~---·-. 

' 

I'700-17'7Ci M!4 Zl"? lir? 

1'770-1600' ~ K? 

1'700-15'70' MM 11r"' I7T 

Zl'70- zzoo' MM m lf-"""""--'t'1 ~9'-----

MM =PREDOMINANT M = MAJOR m =MINOR Tr =TRACE ? = TENTATIVE IDENTIFICATION 

~ SUMMARY OF X·RAY DIFFRACTION ANALYSIS 
UNIVERSI1Y OF UTAH RESEARCH INSTITUTE, EARTH SCIENCE LABORATORY 

~ 
[l1 

F 
z. 
9 
\11 



~ 
~ 
~ 

GmF Sb-3 

\f'/ELL ~oL.~ C.U!Tif..IG'? MINERALOGY, APPROX. WT.%L] (or) RELATIVE ABUNDANCE[2J 

I' --~ /~ WI !.;jl!j~ Qc .:; lq IJ..'< '< (q i&!, /If ~· 1ft4) j' '0 " - ""- - " 

" Ill -./ " lq f...IL! " /!1) !ll It! / '. "''- / 
"/ f}'<l; $ !} Ov t:: ~ ~ $;: It! t:: $:':/if/ !fi if {il C: ,,-,-,c-;:i,;;;;-:-k 

'1 rf t{-_ /t_/Q r9' % !t} ~If' ;:. JJ '!}_ ,J'{)' I tf) 1--/i/. :;;_';~ .Y 
SAMPLE NO. i' CJ~f:= ~-..o?' J/- rJ J! J' 'f~ ;/; ,j a-~~~'\i /;;;i;J '6' 

20'7-?01' I~ ?It? ?J:"? ?l<f' I?T I 

'706-%2- MM 77e~ IJ.f 117 i 
~ 

' 
' 

7B7- 886' 11M 77e~ 117 

1110-114'7 117 ~ "' /11! M I?T lirf' 
/CJ~I + c,..r_,_._r.::__

1
JDS11 (j-f"J<lc"'(.,,_ 

.__., ,.r ~,· ,,. '.·' 

142..6-14'79' 111 IMM :' 1'/1. 111 1?1 171 

172.7- 1760' I?T ~ m Iff m 

MM "' PREDOMINANT M"' MAJOR m=MINOR Tr"' TRACE ? "' TENTATIVE IDENTIFICATION 
-

\ SUMMARY OF X·RAY DIFFRACTION ANALYSIS 
UNIVERSI'IY OF UTAH RESEARCH INS .UTE, EARTH SCIENCE LABORATORY 

~ 
?:. 
0 

~ 



;>!" MA.l IN~I-L'Vt:.. VI M~J".. ~"".~"',_.,.......- n........._,.,. VI""\A.?t.'? ~WL-n A.7 ......,.-......._. 

MINERALOGY, APPROX. WT.%0 (or) RELATIVE ABUNDANCE! VI 

SAMPLE NO. 
~t~!?Jf%~~ . ~/; f;fl>:l"-11 !fll, Jot 1~9;1/t/ ,a~~ 

Q tJ ~ ~ ts; \:::( ~ ~ y.:. U/~~ t.i tf :or iJ C~ 1Aif.lOK AM''l? · 

\~Ell 62-21 
530' MI-. ~111 <111 ~111 1?1' CJ')( ' Cl'X ' />.Y 

1035' Nlv IL111 M 1?1.' L/l1 47.'-' 
1700' 1.\11<, M L/11 117.' Cf')<. 'Af' 

1973' Miv ~117 ~117- M !L&. m> i--'"111 cf')(,/>f 

2132' .MM 1<:-m. L/l! M 1?1.' CPX,Af' 

WELL 68-16 ' 
508' M Mtv Ill ~111 

1039' M },.ft,- 111 !Lm ~/17. 

1338' 111 MM 
1740' 1M !<Oil! M cfl(, 

1857' 111 !Lm 4;7. MM 
2227' IMM L/11. Ill m? CJ?(' />P 

25g9' Mv Ill jv{ 'Lm 
2936' Mv. M -L/11 -L/11 

WELL 86-23 -
694' ['-' ~<:-m L11f 1?1? CI'X, Af' 
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