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AM EXPLORATION, INC.

4704 HARLAN STREET « DENVER, COLORADO 80212

INTER-OFFICE MIEMORANDUM

SUBJECT: Ceothermal Potential - Twin Peaks Area, Utah DATE April 24, 1979
10 O'Brien Resources Corporation
FROM : H. D. Pilkington

Because of chargeability problems in Utah, AMAX finds it necessary
to reassign Federal leases U-25331 and U-25334 back to O'Brien
Resources. In order to present a more complete picture of the
geothermal potential of the area you will find enclosed copies of
the thermal map, MT maps, SP maps and a geologic map.

The only geothermal manifestation known in the Twin Peaks areca is

the warm spring on the northeastern flank of North Twin Peak. The
spring has a temperature of 30°C. Geologically, the Twin Peaks

and the area of low hills to the west are underlain by rhyolitic
rocks. A considerable discrepency has been found in radiometric age
dates for the rocks. The U. 5. Geoleogical Survey obtained a date of
2.38 m.y. rholite obsidian from the Cudahy Mine area and a date of
2.33 m.v. from sanidine rhyolite of South Twin Peak. AMAX received a
whole-rock date of 19.5 m.v. on a sample from South Twin Peak.

Geochemically the water from Twin Peaks Warm Spring gilves the
following (units mg/l):

TC 30
Flow gpm 25
pH 7.62
F 5.2
c1 : 2100
S0 400
HCé3 138
Co 0
50, 56
Na 1480
K 14
Ca 170
Mg 48
Li 0.9
B 0.6

NH <0.1
Tpa 4473



Twin Peaks Area, Utah : April 24, 1979

O'Brien Resources Corporation Page 2
TSi0,°C 107
TNa/%°C 12
TNa-K-Ca®C 93
C1/HCO 11
Cl/SO4 5
Cl/B 3500
CL/Li 2333
C1/F 404

The thermal maps (heatflow, T@l(0m, gradlent and depth to 200°C)
have been drawn on the basis of all available data. Hole numbers
in the 200 and 400 series were drilled by AMAX while hole numbers
in the 100 and 300 series represent acquired data, and should be
discussed with AMAX prior to release or discussions with any third
party. Copiles of the lithologic and temperature logs for the AMAX
holes are included for your files.

The geothermal anomaly is large enough to be of dnterest. The geo-
chemistry 1s not very exciting and suggests deep circulation along
an east-west fault system. We encountered similar waters dn drill
hole 779-201 approximately one mile west of the Twin Peaks Warm
Spring. If the ascending warm waters encounter an aquifer, then
later migration of 30°C to 100°C water could explain the thermal
anomaly. However, the presence of a large area of young rhyolitic
volcanics, 2.3-2.4 m.v., suggests there may be some residual heat
present at depth., One or more deep thermal gradient holes should
permit one to assess the property. '

If you elect to do a deal on the property, I have enclosed a prop-
erty map so that you will know who the players are.

00 /2,

H. D. Pilkington#

HDP/c

Enclosures



NW% SEY% Sec 22 T235 R8W

LITHOLOGIC LOG B-201 . (swu-1l} Ok

Elevation: 5,000"

Depth Description

0 - 61l.7 White to light gray, fine-grained,

' ‘dense, porphyritic rholite. Phenocrysts
of quartz, placioclase and biotite.

6l.7 - 76 Bleached, non-stained rhyolite all of
the blotite has been bleached or altered
to c¢hlorite. Made 50-60 gpm water at

32 degrees C.~

DA,
- %ggilkington fé%@)

HDP :mmo

cc: - Art Lange

' Cheryl Caywood
John Deymonaz
File Copy.to Dean
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LITHOLOGIC

I0G B-202 (SWU-2) OX

NWY NWk Sec 36 T235 R8W
Depth

2-6.2

6.2 ~ 95

HDP :mmo

cc: Art Lange

: Cheryl Caywood
Johm Deymona z
File Copy to Dean

Elevation: 4,980

Description
Soil with large basalt boulders.
Tnterbedded gravel and reworked tuff.

No sample return.

| 92{[ /{/ﬂ x/%’@% M
H. D. Pilkington( Y7/
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LITHOLOGIC LOG B-203  (SWU-3) @)

SE% SWh Sec 8 T245 RBW . ' Elevation: .5,300'
Depth (m) - -_ : Description
G- 9.3 : - Gravel with some sand as a matrix.

Fragments composed of rhyolite.

9.3 - 12.4 ' I Iron stained, yellow-brown tuff.

12.3 - 32.4 . . Gray, . fine-grained tuffaceous lake
‘ ' ' . sediment.

32.4 ~ 41.7 - ' Basalt gravels mixed with gray clayey
' ' tuffs. \

41.7 - 49.4 Gray, finngrained tuffaceoué lake

sediments.

49.4 -~ 63.3 . Basaltt. .

63.3 -~ 98 - - Gray tuffécéous lake sediment.

HDP : MMO

zc:  Art TLange .
Cheryl Cavywcod
John Devymonaz
File Copy to Dean
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LITHOLOGIC LOG  B-241 "mm )/O_;tf)'

NEY% SWh Sec 15 T24S REW ~Elevation: 5,720'

Depth (m) . ' Description

S0 -3 : . White to buff, calcarecus maxrl, in part
tuffaceocus.

3 - 34 B Medium—-gray to black, fine-grained, dense,

somewhalt vesicular basalt.

34 - 40 ) : ' Buff. to YelloW"brown clayey tuff of water
' . ) laid origin.

40 - 63 Gray to blue-gray clayey tuffaceocus lake
‘ ' sediment. :
63 - 68 Yellow-brown clayey,tuffaceous lake sediment.
‘ Some water at 67 meters,
A ‘ 47 /A/)_”
{/ M) /JL/\./f w‘f
N
" H. Dean Pllklngtonr

HDP :mmo

cc:  Art Lahge
Cheryl Caywood
Mark Alldredge
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PROJ. 755 - WELL 242 27 0C 76 TEMPERATURE "C
10 15 20 25 .30 35 40 45

- L ! ! (- i i

=] 43 -

N A : ' -

: Y 1=54.3 & 7.2°C/kn
MF=2.75 & .63, k=5.0%
T AT 100M=19.53°C
Z(200C)=3. 424km
_ S.1.=14.12°C
L o
(ww]
Yy ouTB. 7 & 5.8°C/ km
HF=2.75 & 0.63.k=3.6
& T AT 10QM=21.00C i
Z(200C) =2, 433km

o _

oo 3 .

[}

24 AG 7T L ! . | 0P /MLH




LITHOLOGIC LOG B-242 T lya f’u\x;

SWh NWk% Sec 7 T24S R7W : Elevation: 5,200'
ﬁ . Depth (m) . | . Description

0 -3 ' Soil with some lag graﬁel.

3-14 ' © Mixed sand- and éravel,‘ Fragments of

rhyolite and basalt.

. 14 = 25 : Dark gray to red-broﬁn, slightly vesicular
. : - ' : erystal tuff ~ Probably of rhyodacitic
‘ .compesition.

25 = 49 ' ' ' Medium gray crystal tuff of rhyolitic

composition. Bottom strongly oxidized.

40 - 51 ‘ ‘ ' Tron stained, fine-grained sand with some
interlayered gravel. The gravel consists
of limestone, quaritzite and Belknap volcanics.

o 51 - 56 | . BUFf to yellow-brown clayey tuff.

56 -~ 68 . Gravel composed of basalt, limestone and
Belknap volcanics in clay.. Below 65m
) makes 5-10 gpm water.

W, 4o {/

H. -Dean Pllklngton

HDP : mmo

cg:  Art Lange
_ Cheryl Caywood
Mark Alldredge
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NEY% NW4% Sec & T23S8 R7W

Depth (m}

0 - 4.6

4.6 - 6.2

6.2 - 14.0

14.0 - 154

" HDP :mmo

ce: Art Lange
Cheryl Cavywood
Mark Alldredge

LITHOLCGIC LOG  B-256 =)y e - 04
Plevation: 4,773'

Description

'Soil ~ mixture of wind blown sand and reworked
lake sediments.

Light gxay, finewgrained,.tuffaceous.lake sediment.
Light brown, fine-grained tuffaceous lake sediment.
Medium gray to blue-gray, fine-grained tuffaceous

lake sodiment. Made water botween 131 and 136
meters at a rate of approximately 15-20 gpm.

T

H. Déan Pilkington
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litnegoe

Deynonaz
Caywood
7 LITHOLOGIC 1.OG B-266 (779-2)
£ . OK PROJECT
rrEvATTON: 408207
MWy SEhx Sec 15 T23S R8W S . DATE DRILLED:4/13/77
Depth (m) DESCRIPTION
0-6 0al Sandy Clay - buff '
6 - 12 Qal Clayey Gravel - w 45% élay matrix; subrounded; lmn—3Cmm; ave Smm;

- 85% rhyolite, ~10% travertine,~-5% feldspar, bi, hb and obsidian.

12 - 18, " Qal Sandy Clay ~ buff

g - 24 Qal Clay - blue gray

24~— 37 Gal Sandy Clay - buff

37 - 43 . © Qal Sand. - 20%.clay matrix; angular;.imm—Smm, ave 2mm; ~75% rhyolite,

~~20% travertine, ~5% feldspar, bio, and obsidian.

43 - 4e . 9al Sand - repeat (120-140) except less clay and ave size less than .5mm.
Water ~~ 15-25 gpm. ' : ' ' '

46 - 73 Qal Clayey Sand — -~45% clay;'pale green; -angular; Zmn-15mm; ~~80% rhyblite,
T : - ~15% travertine,~5% feldspar and biotite. ‘ o

73 - 76 No sample

76 - 99 | Qal Clayey Sand - 40% clay matrix; buff; very fine.
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Loymonaz

Caywood
LITHOLOGIC LOG B-277 (779-5)
£ - o '~ OK PROJECT
| ' NIEVATION : 5,000’
NE% SWa Sec 26 T23S R8W " DATE DRILLED: 4/13/77
Depth(m) ' } S DI;SCRIPTION
0 -9 _ Qal'Gravel;- light gray.E_iron staining; rounded*aﬁgular; 80% rhyolite,
' 10% feldspar, bio and hb. -
9 - 15 Pal Sand - light gray; subrounded-angular; ave 2mm; 90% rhyolite,
10% feldspar, bio and hb. ' ' ' ‘
15 - 18 -Qal Gravel - light gray; 20% clay matrix; ave 4 mm; subrounded; 90%
rhyolite, 10% feldspar, ¢uartz, bio and hb.
18 - 21 Oal sandy Clay - buff
21 - 27.5 " gal Sand - repeat (30-50)
27.5 - 33.5| -Qal Sandy Clay - buff
33.5 - 61 Qal Clayey Sand - 30-40% clay matrixy lmm-10mm; subrounded-angular; 90%
rhyolite. ' ‘ : '
© .3 - 49 Water
61 - 64 le Clayey Sand - repeat 110-200 except range lmm=-5mm.

64 - 68 Qél Sandy Clay - blue gray




Gy

GEATHERMAL LU
22 AG 77

ARAX EXPLARATION,

INCy

Rab o ANGE

PREJECTE 2K, UT
Pred WELL Da M& YR weLL TITLe EDITYR  TERRAIN ‘LP, LI 1842 ST
773 B77 21 a¥ 77 9.6 KM SW OF BLaLk FOINT DAE/ILH C»0 c o 1 1 :
YO XCM NeLAT Wal ANG ELEY
S 97900 520000 A5 TERE 11247140 15247Q
J T 8cG ST1a®T SEG EMD CONUTNTY 4 STU DEV.
47777 13.000 7 T39.0uU0 oe00u T TN ugn T T B o B - T T T
z 332000 EIV 00 3500 [PA=1¥]s]
PRECEED [1G CHMDUCTIVITY USED T8 COMPUTE OTRERS
2xy FREVIAUS SEGHENT USED T EXTRAPELATE  IC DEPTH ¥¥x - - - I T T T
FRAJ  e€0L DA ME YR DEPTH (M) 06 C WEG C/%M SAMPLE N8,
775 B77 21 aP 77 2000 SesDU 2YYYI 000 1 :
T - T __'37- soo T YV TAUT T 419,598 7 2 - T T T T - T mm T B T
32020 163480 1340.000 3
- 3+300 154910 1U60.001% E
T - 6egQu T T 11eSeU TETSL.89y T T BT T T T T T T e s e e - - T - -
4500 1159V 630,000 &
5000 12310 44G. 00D 7
o T T T T sedg0 7T 129207 4205000 3 o T T ) T T -
&+0020 12700 2504001 9
6+900 12300 400000 10 .
773 277210 ERP 77 T T 7e00n T 13+2%07T TL85.0007 i T T T T T T Tl T T T T T
719500 13:570 L0000 12
F4000 134220 500,000 113
- “' %2500 AEe70T 298999 1% T T T T T T T T T e e e
G500 1408y 140,001 15
Gen00 1470 52,939 1¢&
e THOY0U0 AN 1107 RQ. 00 17 - . — - - - Tt
153020 1he140 53,953 18 ’
41%500 14130 m2¢a 000 13
) B - T3 00T T TTIRYA30 T 0.0007TT22 — T T T T T T T T e T T T e
779 R77.21 AP 77 1240¢90 1d4elby 202000 2%
1245090 14140 J3.000 22
T T T 43.000 T 1541507 T BNL 0007 23 - - e
13+500 142150 0+800 24
14+000 1464170 39,993 25
T I R =T e R R - 10y~ d o B ¢ o Ko B =3 - - - T T T T -
13000 14230 55,52 27
154500 14250 BQ.C02 28
- B T 44000 T T 14e2807TT789.593 29 '" T T T T T T T
16300 154290 F0.000 30



772 277 21 ¥ 77 171000 143210 3%.993 31
17+300C 1%+32V E20.000 =

) 4- 18+000 144350 5Y¥.499¢
14+500 - 14+370 40,321 34 _ ,
1340650 1454400 59,999 a5 ) . i

T T/ T 13kbp0 0 T 14420 T 3%.3937 7 357
20000 140440 40,001 v
L _ ESs0o0 1hes70 4ELQDD g . ) )

35.000 144210 A8.500

354060 190100 384030 40

779 277 21 AP 77 40 0G0 1228y 3&.00n 41 - - : .
. 21 AP e S o R

02000 1548720 34.000 43

55000 157U 2H.000 4y : ‘ :

ST T I S0 0C0 — i‘:) € ‘3‘10;-_ __?Q'.-U C)IQ "77"*5" " o ) T S
£34000 15e070 T .22¢ 45
o A5 000 15-130 27.500 47 . ‘

SURFALE INTERCEPT FOR BEGMT 1 = 1@.355g

& LUchn GR#TIE”? & S.b. HFU & DHF T AT 100M KM
T15568 1 HebP1 40121 peR72 18.0042 478

. ZSTAMT | TSTART zgHY FeNU GaND
1 19500 1% 815 350000 - 2453

& UCHEN GRAVIENT § 5.0 T hEU 5 DHF T AT 100M K4

323 7 ZSTAHJ
0 T 0*3upTTT 31:T60 T TepS1 T 1e12i° 0 D1272 ©3iTeoe 51894

75
2 77 &Segoy 19
SRECEEDING SELMENT U

START .ZEND Thav . Ce=
Uk Nels! TEFepau TTTTABT1EyTT T 3




TWIN PEAKS, UT o S " e e

PROJ. 806 JELL 294 02 MY 77 CEMPERATURE O
13 15 20 _ 25 STV 35 -4l 45

o . ; ; 1 |- : 1

. )

o i
.Lé‘])_ —
YV 1=73.2 & 12.1°C/km
HF=3.72 & 0.97.k=S.0%
T AT 100M=19.B9C
: - F(200C1=2. 56 Lkm
LR : S.1.=12.54°C
oo 7 -
-1 o
= 4
07 AP TR

1 L L | L . . JEDAMLA



1

I

GE?
07

Tad e g

A TR

s Al _‘\_.:f‘ __;—._x_"J

PRAIEETE TAHIN PRA S, T

PR wFLa na

-1l

J
1

294 n?

4FG RTaRT
S« In0

R

tiy 77
YC

25

SET E

cSano

LARAT [ BNy

. WEL:
e KM

+ XC

5300 t

nn CONTD
n et

14C .y Asl a1 ANG
TITLF
Hw gF DANIRH RES

M . Nael AT
* 3300 32.7r09

TVIy & STD Devs
o] 0«50n

PRECIERING CANUCTIVITY USER TE CAMPUTE BTHrSS
*Ep PUEVIAUS AFANENT LSEDY Tr EXTRAPSLATE TA nERTH #xx

PRAE »Ei 1l N4 ™Moy3  DEP

BOA

- 2Qy 02

My 77

IR
25000
Ine000
35000
4000
45000
S0e000
S35a000
601000
AS+N00

NE3 € DER rs%KM
14,140 99959.000

14,760 174,000 .

1%.030 BhL.000
15,330 A0.000
16,420 248,000
16.730  =38,000

164540 . A2.000
164900 72.000
17.330 R5,993

SURFACE IMTFRAFPT .FER SEGMT 4 & 124542

SEnR

1

FRTARTY
K00

TETART
14230

ZEND
&35+000

TEND c
17+330 5

PREr:rn{uﬁ SEmMenT JSED FAR EXTRAPOLATIAGN

PATA FeR THIS Wil L AKD PRAJFCT # ALREADY BN NTRK!!

+

m

EXvOlA

WelB1G
11247143

SAMPLE

=

oLy M

WO O

8\ A NCON
c500 0e500

Rl

JEY

ELE
17

Hfge

D

o2
FAL AT

Gra

TEPR AT i

Ca0

BIADIENT & 8.0,

73,137

17.0%4

P b¥ tsZ ST
1 1
HFI. & NHF T AT 10OM KM ~
24780 0.9A9 13,897 . 24961
Py | e I I e § ey - | g
: I e

S o ORATIC



2

— e it
Langea
Deymonnz
Caywond

LITHOLOGIC LOG B-294 (806-1)

Twin Peaks Project

T.FVAT[O 15,700

NE% NE% Sec 26 T245 R8W _ . DATE DRITLID: 4/16/77

Dep

thim)

24 ~

27.5

30 -

33.5

43 -

15

21

24

27.5

33.5.

68

DESCRIPTTOR

‘Basalt - dark gray; vesicular ave size-l—Emm; small amt. of fracturing with

secondary calcite/quartz, clay, and iron oxidation.

" Basalt - gray; aphanitic, small amt. of vesiculation.

Basalt - reddish dark gray; small amt. of vesiculation; fractured with
iron oxidation.

Basalt - reddish gray
Basalt - reddish gray; vesicular ave size 142mm

Cinder - black, red; ve51cular ave size 2mm; fractured w1th clay filling
and iron oxidation.

Basalt - dark gray w iron stalnlng, vesicular ave size 1.5mm, some
anygdaloidal with calcite £illing; highly fractured with calcite and

.clay filling and some iron staining.

Basalt - repeat 80-90 except not as vesicular

“Basalt - dark gray, slightly porpheritic w lathes of plaglodase ave .5mm,"

small amt of fracturlng accompanied by iron staining.
Basalt - dark gray, porpheritic w lathes of plag. ave .2mm; smail amt. of
vesiculation w growths of secondary gquartz/calcite; small amt. of fracturing

with iron stalnlng

Loss of circulation in basalt.
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Deynmoniz
Caywood
LITHOLOGIC LOG B-295 (779-4)
£ - ' OK PROJECT

1
_IJ_}I_J_EVI\'I.‘ TON: >,030

NE% SWs Sec 35 T235 R8W DATY DRILLLD: 4/12/77

Depth (m)

DESCRIPTION
0~ 3 Qal Alluvium - pebbly to silty clay
3 -6 Basalt - dark gray; highly fractured w iron/manganese staining and clay

filling; some vesiculatiocn.

6 - 27.5 ' Clay - pale green

15 - 23 Lost circulation -
27.5 - 43 Clay - pale blue
43 - 99 | Clay - blue gray
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Laywood

LIVHOLOGIC LOG B-297 (779-1)

™ ' , OK PROJECT
ELLVATION: 5,160
NW4 NWh Sec 34 T23S5 R8W : ' DATE DRILLED:4/14/77
Depth {m) ' DESCRIPTION
0 -3 Qal Clayey Sand - buff; 35% clay matrix; Subrounded—angular; - S - 2mrm;

50% quartz, 45% rhyolite, 5% hornblend (?}.

3 -6 ‘ Qal Porphyritic Rhyolite - grével fractured and filled with clay.and
secondary quartz; phenocrysts make up 7 30% of rock and consist of K-spar,
‘plagioclase and qtz; K-spar A 25-30%; plagicclase 30%, gtz 25%, hornblendor
px 10-20%. ) : '

6 - 12 o Sand - buff;‘Subrounded;‘.25—1mm; 50% smokey and colorless quartz; 40%
' feldspar, 10% hb(?}

12 - 15 ' Clayey Sand - 35% clay matrix; angular; .25mm-2mm; 45% quartz; 35%
feldspar, 15% rhyolite, 5% hornblend and biotite.

15 - 18 Clayey Gravel — 40% clay matrix; subrounded; 2mm-4mm; rhyolitic

18 - 36.5 Clayey Sand - buff; subrounded-angular; .25mm-lmm; 40% guartz, 30% feldspar,
, 20% rhyolite, 10% hornblend and biotite; 35% clay matrix.

36.5 — 39.5 Gravelly sand - 30% clay matrix; .25«5mm; subrounded-angular; 4O%Iquartz,
30% fledpar, 20% rhyolite, 10% hornblend and biotite.

39.5 = 99.0 Porphyritic Rhyolite - repeat 10-20 except less fracturing and alteration
with depth. :
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Caywonad
LITHOLOGIC LOG B-298 (779-3)
§‘ OX PROJECT .
_ BLEVATION: . 5,200"
NEY% SWh% Sec 1 T245 X8W : DAPE DRILLED: 4/15/77
Deptli (m) DESCRIDTTON
0 -6 Qal Clayey Sand - 30% clay or silt; .5mm-5mm; rhyolitic
6 - 9 Qal Gravel - Less than 10% clay; buff; Subroﬁnded:angulaf; 3min —2 St ;
mostly rhyolite. )
9 - 12 Qal Gravelly Clay - 30% rhyolitic gravel; buff
12 - 15 ‘Rhyoclite - pink; fractured and filled.with c¢lay and silica; shows iron/
manganese staining; porphyritic potash feldspar and plagioclase ave 5mm
and make up30% of the rhyolite; feldspars in general approx1mate 603
of the rhyolite, quartz 25%, hornblend 10%, biotite 5%,
15 - 64

Rhyolite - repeat 40-50, but not as fractured and altered.
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