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TEMPERATURE DEPTH LOG
AT Well No. £ /

Property-Project BEUVLA H Depth Logged

Map Scale Date: Drilled Logged

State County Section T R
Instrument Operator Elevation Tt
Comments

COMPUTER PROCESSING
%?te Logged

[ Proj No, Well No
=

RT JUSTIFY: S o] fia
Llel3lalslelzlalo % 19-Write F if Fahrenheit, 20- Write F if Feet
Pole)2 :
Card A
Site Description Operator| Editor
2829 3031 ' 37[38 139140141 Ja2]43[a4] :
ol KM SOUﬁE 'ﬁ??ﬁh &)
Lt A
Shaibl tire Map Location it
‘in Map Size N Lat W Long Measure from SW
cm! (7.5, 15.,60)] Degree Min Degree Min corner of map; except
21fe2 23824 20 fool27 128120 130ks 132153 Taalas Haclsr [as laclaolal Tag Laslaala aslarlaslasso] AMS sheets measure
a i151e from bottom center
. ) degree mark
= E +
Card B (W,-)(E,+)

EITEIOON  Write M

A

if meters

Use decimals

SEGMENT DEPTH
Start ’ End : K AK

12122 ]23 124125 §26[27 | 28[29 |30§31 [32]33 |34[35 §26|37 |38 |35]a0}41 [42 |4a2[44]a5 fac|a7 [a8]49]50

151/ 10|

Continue "each
card below.

S TMmgH

SEGMENT DEPTH
Start End

5415545657 |58]59]60}61}62]63 64|65 {66167 |68

Final Seagment: Start = .999
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TEMPERATURE - DEPTH LOG

Location Date
Map
Property ’ T R sec
Drill Hole - Date Drilled Elevation £E.
Instrument ‘ Operator
Comments
Depth Instr. Temp. Gradient
(meters)| Reading o AT °C/Km Avg. Comments
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Location

TEMPERATURE -~ DEPTH LOG

Date
Map
Property o sec
Drill Hole {5 - Date Drilled Elevation ft.
Instrument Operator
Comments
Depth Instr. Temp. Gradient
(meters)| Reading| ©cC AT °C/Xm  Avg. Comments
4 S80S |lxs3s o
2 D.oYs
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TEMPERATURE DEPTH LOG
AT Well No. 2-

Property-Project  \AEULAH Depth Logged

Map Scale Date: Drilled Logged

State County Section T R
Instrument Operator Elevation ft.
Comments

COMPUTER PROCESSING

roj No Well No Date Logged

RT JUSTIFY: LTt =)
23456789

yHCORANEE

Scale Unit

% 19-Write F if Fahrenheit, 20- Write F if Feet

\T\_

%
(O
N

Card A
Operator} Editor

49 |SONS! 5 (56 [5

Map Location 2
in. Map Size N Lat W Long A Measure from SW

(7.5, 15.,60) Degree
28[29 [30){31 |32(33

Degree g Min corner of map; except |

42143144 45]l46 47148149 AMS sheets measure |

1118 1_ 151 from bottom center |
[

degree mark

C = - |

Card B Use decimals W NEH ‘
~ Northing Easting |

5L 152153154155 56 [57158 64165 6667 Write M !

g ) if meters

LN i
Use decimals

SEGMENT DEPTH
Start End

21|22 )23 124 25 j26 (27 28]29 [2013

1{32(23 2435 §3
D (2199

Continue each
card below.

SEGMENT DEPTH
Start End

5535657 |56]59]60161162(63 64|65 65,67

53154

Final Seament: Start = .999
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TEMPERATURE - DEPTH LOG

Location BQ U \o 1/\ Or€eyap Date Tune /] , 975
Map '/BQL‘[J (QLJ» x{h,,.(,/ﬂ _ -

Property T 2065 R 37& sec Sl—/// /()
Drill Hole B— 22— Date Drilled /Y\aq 35/ /9}5’Elevatlon S3b O ft.
Instrument ‘ Operator j ?///«1,,,7 ,,4

v,
Comments /omk» 8 N 0Y o f//\ 1//»/ ) }j v

Depth Instr. Temp. , Gradient

(meters)| Reading °C AT °C/Km  Avg. Comments
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TEMPERATURE -~ DEPTH LOG

Location Date
Map
Propérty T R sec
Drill Hole -V Date Drilled Elevation ft.
Instrument Operator |
Comments
Depth | Instr. Temp. Gradient
(meters)| Reading| ©°cC AT °C/Km  Avg. Comments
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TEMPERATURE - DEPTH LOG

Location Date
Map
Property T sec
Drill Hole 15 W// Date Drilled Elevation £t
Instrument Operator
Comments
Depth Instr. Temp. Gradient
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TEMPERATURE DEPTH LOG
AT Well No. 3

Property-Project  BEULAH Depth Logged
Map Scale Date: Drilled Logged
State County Section T R
Instrument Operator Elevation ft.
Comments
COMPUTER PROCESSING
. d
[ Proj No, Well No DoteMlaoggeYR |
RT JUSTIFY:{ _—»J *
- Z SEETETT % 19- Write F if Fahrenheit, 20- Write F if Feet
2
Card A{ KA2E
Site Description Operator | Editor |
21 |22 123 |24 |25 J[26 |27 | 28]29 [30 : 32 33 3435 36/37[38 |39]404I |42 &3 44 {45 46 4” 48149 |50 51 V
3. lq 7l o B ab [ ToRRldalo |
o L HA
, Map Location
S 1
cail: i Map Size N Lat W Long A Measure from SW |
cm’ (7.5, 15.,60)] Degree Min Degree Min corner of map; except
28129 [30)[31 | 32133 134135 |36 [42]43]44 45 a6 47148149 AMS sheets measure |
iil8 | K] from bottom center |
= sl 2 degree mark w
T (W,-)(E,+) |
Card B Use decimals . i ,‘
Easting i

59 6061 %63 64165 166167

....... :

SRy
Use decimals

- SEGMENT DEPTH

Start ' End : K AK
5112212374 |25 126 (27 128125 1301 21 | 32133 | 24|55 156|137 | 5839140 |41 |42 |43]44 |45 }a6]47 |48]49]50
- / S, |0 3
D?' 1 QC] :»b Continue each-
E. card below.
F
)
G
SEGMENT DEPTH
Start - | End
: 54155 5 (65,67 | &¢
C
D
E
F.‘

Final Seament: Start = .999

Write M
if meters
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' TEMPERATURE - DEPTH LOG

Location Bewlak . Om],m\ Date Tu.e 1), /ﬂr
Map 'Eﬁuﬁujl , 6Qmm91AA;/Q

Property | T 195 R 3IE sec Sw//{, /3/
Drill Hole T-3 Date Drilled May 29, /977 Elevationy@s0D _ ft.
Instrument | Operator;jj>/72/ﬁjnﬁ/ég

/- . 4 | .
Comments ,/o(/g/;u-.Q ¢ /230 4. Forle o {//fz/) Hrd d:é O ) Jool.

Depth Instr. Temp. Gradient

(meters)| Reading| ©°C AT °C/Km  Avg. Comments
3729 |2y20¢ |
0 2.¥72S
) /50 | 2133,
. 112,020
2 710 3¢
. - 21075
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TEMPERATURE DEPTH LOG
AT Well No.___ Lf

Property-Project Beour AH Depth Logged

Map Scale Date: Drilled Logged

State County Section T R
Instrument Operator Elevation ft.
Comments

COMPUTER PROCESSING

roj No Well No DoteMI(_)ogg%dR *

RT JUSTIFY: — | —>
314allsfelzlgl9
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¢'~ =
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cailne vnit Map Size N Lat W Long A Measure from SW

cm! (7.5, 15.60)] Degree Min Degree §  Min corner of map; except
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SEGMENT DEPTH
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TEMPERATURE DEPTH LOG

AT Well No. 5
Property-Project B=OLAH Depth Logged
Map Scale Date: Drilled Logged
State County Section T R
Instrument Operator Elevation ft.
Comments
COMPUTER PROCESSING
; d
[ Proj No, Well No DoteMlc_)oggeYR
RT JUSTIFY: ——1 b 3
SNEAR SETEN ER S A PIEEHet) X 19~ Write F if Fahrenheit, 20- Write F if Feet
ZABE | A 7i51civ
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Operator | Editor |

Site Description
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Map Location 4
N Lat
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Card B Use decimals
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|
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SEGMENT DEPTH
Start End K AK
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:{400

SEGMENT DEPTH Tk iens$
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Continue each .

W Long A Measure from SW
corner of map; except
AMS sheets measure
from bottom center
degree mark
(W,-)(E,+)

Write M
if meters

card be1ow.
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5l

Final Segment: Start =
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TEMPERATURE - DEPTH LOG

253

Date
Map
Property T sec
Drill Hole Date Drilled Elevation ft.
Instrument Operator
Comments
Depth Instr. Temp. Gradient
(meters)| Reading °C AT °C/Km  Avg. Comments
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Location Date
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Instrument Operator
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Depth Instr. Temp. Gradient ,
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TEMPERATURE DEPTH LOG

, AT Well No. L
Property-Project Beu At Depth Logged
Map Scale Date: Drilled Logged
State County Section T R
Instrument Operator Elevation
!

Comments

COMPUTER PROCESSING

Date Logged
DA MO YR *
—

RT JUSTIFY:f = F

roj NOL Well No
5

—f —
N RN E] 6N G KA ETE el IO X 19- Write F if Fahrenheit, 20- Write F if Feet
ZhAA I E 5 civ) ’
A ATAS
Card A{ K& bl 2
Site Description
21 |22 [23[24 |25 J[26 [27 {2829 [30 : 36, 37. 38 3940 41 4_2_%&
3l |5 [kl Wk ORISE [FlLIN
o 3 T
, Map Location
Scail: ot Map Size N Lat W Long A Measure from SW ‘
cm! (7.5, 15.,60)] Degree Min Degree g Min corner of map; except |
38 [30140|[41 [4243]44 45 a6 ]47]48]49]5 AMS sheets measure |
o , | 'l— | 151 from bottom center |
- 0 e (o0 ° degree mark |
Card B Use ?egmols (W,-)(E,+) i
Northing Easting Elev !
“5&5455 56|57 |58 62636_4&66676869 7071 |72 |73 .4 75 767.776'.’?“.0” Wr“e M |
| |- ool EZZdr) it meters
N i
Use decimals

SEGMENT DEPTH

Start | AK
le 2223124 (25126 27 28129 130331 44145 §46 |47 148349 |50
C ‘j D | |0 O] b=|e {
D |
c ! Continue each |
| card below.
|

SEGMENT DEPTH — g
Start End K aK -’

53 |54]65466(67 1686970571172 |75 74 175 57677172173 |80

Final Segment: Start = .999 |
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~ ~TEMPERATURE - DEPTH LOG

Location Rl A Date_ yw.., 12197
Map |
Property ' T /58S R 36E sec an/y /3
Drill Hole 7[$-/(, Date Drilled Ju.,« § /975 Elevation 4250 ft.
Instrument Operator | ). ?//ﬁ,mfb,\ '
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Depth Instr. Temp. Gradient
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TEMPERATURE - DEPTH LOG

Location

Date
Map
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Drill Hole L Date Drilled Elevation £t
Instrument Operator
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Depth Instr. Temp. Gradient
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TEMPERATURE DEPTH LOG
AT Well No. §7)

Property-Project Peuc AH Depth Logged

Map Scale Date: Drilled Logged

State County Section T R
Instrument Operator Elevation ft.
Comments

COMPUTER PROCESSING

Date Logged
A MO YR
-

[ Proj No, Well No
— X

D
—D

RT JUSTIFY: B o
Llelsldllolelz alo LAl LB NI % 19~ Write F if Fahrenheit, 20- Write F if Feet
V4 g ' & R0 o e ’
card ) AELE T E s cly
Site Description Operator
25 29 [30]31 132133 T34[36 [36[37 44] a7]as[asTsolfo] 53] [56Ts
L IKIM Slwl |o|FEABIEIIEE 3 o loWw . B
Map Location 4
Map Size N Lat W Long A Measure from SW
(7.5, 15.,60)] Degree Min g Degree Min corner of map; except
28129 1300131 [ 32133 134135136137 138 | 39 4oi4_|33 43144145)146 147 148149 AMS sheets measure
y iofa et from bottom center
L1 ] [1)116]. 15| degree mark
Card B Use decimals (W,-) (E,4)
Northing Easting Elev
54155 §56 |57 58 59 60 61162|63 6F46; 66|67 |68169 [7ON7I |72 173 [74 75‘ 7677 78 79 O Wr“e M
LT 11 leial 2 A} it meters
Jha N
~ Start . K ] AK
r2| 22123124125 126|27 {2829 (20§31 32|33 |34): 381329 4«’? 4] 142 143144145846 |47 148149150
C Y| |0 '
|
‘ e
-3 1‘ 19 Continue each
E card below.
=
-
Gl

End K BK

605116

. 9
AN

Final Ségment: Start = .999
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...TEMPERATURE - DEPTH LOG

Location 73-6%/&4 | D—)“e(/‘r‘r;n\ Date  Oune )7,’ ).?1(\
Map (’gw/a[\ D r\'lw,a,/(; ‘
Property TJ)9S R3y8 secSslly 9
Drill Hole B ~ L Date Drilled J, ., /, /521 Elevation 35$o ft.
. S A2
Instrument | Operator? Z//(/an ,Z?,,\
| U .
Commen'tSJ?)/C//afn/ Q / /pZ/S‘ Aﬂ*\u/,l o /C;//pl f//l”ﬁ /{/H DU' M?! ///’\
Depth Instr. Temp. Gradient
(meters)| Reading| ©°C AT °C/Km  Avg. Comments
M.asD | /6505
= ~.590
S X7 l's x)s '
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2 U.l7 0 .26y ‘
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653 2535
L 6,389 | /0.uap
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< (o (7 .3¢D -
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TEMPERATURE ~ DEPTH LOG

D sf -3

Location Date
Map
Property T sec
Drill Hole ] Dpate Drilled Elevation . ft.
Instrument Operator
Comments
Depth Instr. Temp. Gradient
(meters)| Reading o¢ AT °C/Xm  Avg. Comments
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TEMPERATURE -~ DEPTH LOG.

3 nof

Location Date
Map
Property _ T R sec
Drill Hole | pate Drilled Elevation ft,
Instrument Operator
Comments
Depth Instr. Temp. | Gradient
(meters)| Reading g AT °C/Km  Avg. Comments
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TEMPERATURE DEPTH LOG

-
Use decimals

SEGMENT DEPTH

2
AT Well No. g
Property-Project  BEUOLAH Depth Logged
Map Scale Date: Drilled Logged
State County Section T R
Instrument Operator Elevation i
Comments
COMPUTER PROCESSING
: d
[ Proj No, Well No DateMlaogg%R
RT JUSTIFY: _?;J —] — X
' ajote Lo to ORI LGNSR IS ElHERI2o) % 19- Write F if Fahrenheit, 20- Write F if Feet
zpan 1 L Histcly ’
Card A '
6] KM RIEIGIO
B,
: Map Location
S
c‘aiI: Unit Map Size N Lat W Long A Measure from SW ‘;‘
(7.5, 15.,60)] Degree Min Degree g Min corner of map; except
28125 13031 132133 134135 I36]37 138 [42]43]44 45|46 147148149 AMS sheets measure |
| 15]- f , 16 1- 5] from bottom center |
060 N0 R - == degree mark |
Card B Use;gmals W,-) (€, +) I
Easting i
Sai¢ ﬁTﬂ Write M |
if meters

Start _ |
) 21 )22 |23 (2425 126 (27 |28[29 [30{ 31 | 3235 |34 |
C ol lo 3 :‘:
e | , !
D P !
T Continue each:
E card below.

/

SEGMENT DEPTH Qeae—i—
Start

51 152153 [54]55835(57

1[591601581162(63 |64]65

QPTmo 0

Final Segment: Start = .999
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Instrument J Operator ? /O///L/x ne L»

Comments /0,4 gpz Wp /330 A/,_(M | /:/&h/ [,/?/f /‘/5 9) 971-:9 1‘/"/. 4 ﬂ

Depth Instr. Temp. Gradient
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' -2.0%6
-3 &3\( S /O_Q()D
' | 04Y7S
i 623D I oS
0. g4 p
S | Grg ] MMs
A e
(F+S] N 3 :
: ’ ~ 0.is9
+ o, 137 | W N7
[0' 0.265
Fl Gou | 73S 5
' ./ +0
g 6029 INeos .,
, 0 /by
/0 S99p| +063
0.05(Q
| '5 yy' | ) 0.c7o
9 x2S
/2 i 0D.07 0 B
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. TEMPERATURE DEPTH LOG

AT Well No. q
Property-Project BEULAH Depth Logged
Map Scale Date: Drilled Logged
State County Section T R
Instrument Operator Elevation .

Comments

COMPUTER PROCESSING

Date Logged
DA~ MO = YR, 4
—

KA Y
AbvEizsicy

Site Description
32133 [34]35 36]37 |38 |39]404] [42 4-344

e

RT JUSTIFY: —> —f —>

roj No'l Well No
5

2 4 6171819

éZd e

E

Card A

21122 |23 24 125 J26 [27 | 28]29 |30

ANAEE

Map Location =

Map Size N Lat W Long A Measure from SW
(7.5, 15.,60)] Degree Min Degree §  Min corner of map; except
28]29 [30)131 | 32133 134135 | 36[37 |38 | 30140041 |42 [43]44 43|ﬁ 47148149 AMS sheets measure
= Tl 8 o) o z from bottom center
Card B Usemmals (W,-) (€, 4)
Northing Easting Elev |
5] 152 554 55 56 |57 |58 |59 |60 J{61162{63 6_4&ﬁ67 6?69 70M71 (72|73 [74 |75 W76)77 |78 |79)80 | Wr“e M
R SR I o i) 1 V V VoA T :,'.":Z :
g B[ § I Ol 5 %ﬁﬁi@ﬁ ﬁﬁﬁ% i if meters

~

llea decimals

SEGMENT DEPTH

Start AK
‘2I 2212312425126 127 |28(29 |20 SI 52 3‘3.}7".‘" 5846147 14814950
c1Bllo T e
| ontinue eac
E 91719 card below.
b o
F|
C:‘!

SEGMENT DEPFH—o
End K AK
64165 166,67 6816970 i 7! —72, E I

o
O

ST
7617773179 |80

Final Segment: Start = 999
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Drill Hole T - ____Date Drilled & Elevation 3x2p .
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Depth Instr. Temp. | Gradient .
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Map
Property T R sec
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Instrument Operator
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Depth Instr. Temp. Gradient
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TEMPERATURE DEPTH LOG

AT Well No. |0
Property-Project BEUL At Depth Logged
Map Scale Date: Drilled Logged
State County Section T R
Instrument Operator Elevation it.

Comments

roj No, Well No aateMlaogg%dR *

|
COMPUTER PROCESSING

RT JUsTIFY:{ ___—>
T % 19-Write F if Fahrenheit, 20- Write F if Feet
éaé’é'l
Card A
Operator] Editor
21122 123124125 26127 42]a3]4a]as Ja6]a7]48]49]50 ol '
ERYERE" ooo| |Rels| | |
. A
y Map Location
Scal
,Oi: Unit v ap Size N Lat W Long A Measure from SW
cm! (75 15.,60) Degree Min Degree g Min corner of map; except
38[30140|(41 [42]43]44 4_5146 47148149 AMS sheets measure |
'Tf? 17581 = B .| from bottom center
s -:3::-&- 3o 8 " ' , 8 ° 30 - degree mark
Fhris (W,-)(E,+) |
Card B Use decimals ! ! i
Easting Elev |
646;66676869 70 7l 7273 4 |5 767.77579 0 Wrife M ‘
Al Q2101 EZ AT it meters ‘J
—~—
llea Aanimale |
SEGMENT DEPTH %
Start | End : K AK {
(31|22 23124 [25 Y2627 [28[29 120 ¢ 31 |32 3 25§46 1474814950 ‘
e 5 !
C ' 0 ' O - t) 1
; %
D Continue each
E card below.
F .
G|

SEGMENT DEPTH
Start 7 End

51162]63 [64]65 166167

QMmoo 0

|
| |
Final Segment: Start = .999 ‘)l
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TEMPERATURE - DEPTH LOG

Location ﬂQ ‘4( 0 !’\\

pate_7//0/ 75

Map Drewse/y Qre (9" Dvad

Property Bl T /95 R 3L sec 2/

Drill Hole [J5—/0 Date Drilled Elevation 3920 ft.
Instrument - Operator M%D&

Comments %/” LUvC

2 poe 21 Cm _qgpeuve quroum ﬂ
77 <
Depth Instr. Temp. Gradilent ,
(meters)| Reading| °C AT °C/Km  Avg. Comments
2 5036 |15 575
=3 2¢ — /6 30,0
o 58557 ([2.6/5 /&
—0.726 | = 342.5
6 6023 |/ 890
0.565 282.5
5 58595 |[2.455
0. 275 375 =
/0 5529 |12.730 AVE 1o -4 3m
0. 290 [ 20.0
/2 5773 .|12970 23,3%¢/) n
0./ 70 £5.0 7
I 57322 ||3199 _
0.230 /15,0
/6 5650 1]3.370
0./50 75.0
/5 5596 /3.520
O, 240 | 20.0
2o |559( |[37%o0
5730 0./70 §Js.o
22 5553 113930
O0.170 Q0.0
24 S5( 3 4llo |~
0./50 90.0
2¢ 5473 [[4290|
O ] 70 S5.0
2y |5436 |[4%60
_ e 0. 23D [/5.0
30 5356 /6 70
re 0.195 2.5
32 535y |[4.F35
_ ' 0. /50 90,0
3Y 5216 ||5015 |
0.225 | ]12.5
EXA 5268 |)524%0
0,175 7.5
3y 5231 %Y/5 _
0,299 lo2.5
q0o 5159 /5620 ,
B 0.170 70,0
H2 Sl6o |15 740
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TEMPERATURE - DEPTH LOG -

oA of 21

Location Date
Map
Property T R sec
Drill Hole B—/O Date Drilled Elevation ft.
Instrument Operator
Comments
Depth Instr. Temp. ! Gradient
(meters)| Reading °C AT °C/Km  Avg. Comments
(5. 740 'y
. 0.2/0 [10%5.0 X
4y | 57107 |[5.970 ~N
O.190 0,0 (J
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——— TEMPERATURE DEPTH LOG
AT Well No. )
Property-Project PELLAH Depth Logged
Map Scale Date: Drilled Logged
State County Section T R
Instrument Operator Elevation ft.
Comments
COMPUTER PROCESSING
roj No, Well No DoteMlaogg%dR
RTusTRY:l ——] —  —f— fis
TN BN L) E 1 KA % 19-Write F if Fahrenheit, 20- Write F if Feet
ZEAE |
Card A
21 |22 23 [24 |25 f26 [27 Fu
K € =

Scale Unit

Map Location £

in, Map Size N Lat W Long A Measure from SW
] (7.5, 15.,60)] Degree Degree 3 Min corner of map; except
[a2]43]aa]asac]ar]asla0ls0] AMS sheets measure
£ from bottom center
= LB 3 D; degree mark
SR, (Wy_) (Er+)
Card B Use decimals
Northing Easting Elev
59.6'9.6I 6263%&%%69707|7273 475 76777879 0 Wl'“e M
6 | S |- SHMs e A F 1 it meters
B
SEGMENT DEPTH
Start | End | AK
2122 [23]24]25 E26 27 [28[29 |20 '._’.1 3233 [24]35 136)37 5243144145 k6147148145150
’ ’ 0 - 5/
Continue each
card below.
A—
SEGMENT DEPTH
Start End K AK
% 15455 5559160 461] 216360165 |6n 72173 174 175 (76[77 18

Final Segment:

Start = .999
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i 7
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7 CONE VY SLo /o
~ Property ' T [JS R 26f sec 277 27
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Instrument Operator \(/1;3)(0
. 7
Comments % Pve Lope YO oy . above \.:J(l»oux«n(
Depth | Instr. Temp. Gradient
|(meters)l Reading| °C AT °C/Km  Avg. Comments
&
e B v RV E T PN
Y 5§/5 |[27%0 |7 / )
) ~2.135 |—=1067.9 \
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' .10 500 N o ]
14 6265 |lo97 ! AYE 154 m
O.065 BZ,f\E e
[6 6295 |il035 ) 53.5°//2mn
_ 0.0795 47.5° ™
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TEMPERATURE DEPTH LOG

AT Well No. Ji2s
Property-Project BEuLAH Depth Logged
Map Scale Date: Drilled Logged
State County Section T R
Instrument Operator Elevation ft.
Comments
COMPUTER PROCESSING
roj No Well No J%atewkfgged
RT JUSTIFY: — | —
| || 2 4056171819
Z |
Card a{

a4

=
U .

W Long A Measure from SW
Degree Min corner of map; except
424344 a5 aclar]aslaglso] AMS sheets measure
Nz 1151- from bottom center
- —l—j degree mark
Card B Use decimals (W,-)(E,+)
Northing Easting
2260 6'%64@.&?‘# Write M
if meters
LN
SEGMENT DEPTH
Start End K AK
f2( 2223124 125126|27 |28]29 |30§31 |32]33 |24[35 7 2443144145 §46147 48|49 |50
C
N
D & :
E | Continue each
: card below.
=
G

/
J

/

Start

\

/" SEGMENT DE Pm

)

“End K AK

61162|63

64)65 865[67 [68 69 [70§71 72 [73 |74 |75 17677 7879 |80

\
\

Final Segment: Start =".999
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TEMPERATURE - DEPTH LOG
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Cootle fol 0 MMQW%@

Property
Drill Hole Q -/9_

Date_getyducs /6, /92~

Map

T /78 R 3GE" sec selsek 24

Date Drilled 00A£¢\7J97y~ Elevation _ft.
Instrument Operator &2
Comments
Depth Instr. Temp Gradient
(meters)| Reading °C AT °C/Km  Avg. Comments
) 5793 | /2995
0 oys 4
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' 0.0/0 <
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TEMPERATURE DEPTH LOG
AT Well No. |3

Property-Project [Beuvir AH Depth Logged

Map Scale Date: Drilled Logged

State County Section T R
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AT Well No. | 4-
Property-Project E%ELDLIQ%J Depth Logged
Map Scale Date: Drilled Logged
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BEULAH LITHOLOGY AND DEPTH TO WATER ZONES

0-20 boulders and fill
20-145 clay/sand
145-165 boulders and fill

0~-25 boulders and fill
25-170 basalt

0-50 boulders and fill
50-160 basalt

clays and some gravel

boulders gravel and some clay

50"

40"

r

0-100 sandy clay, 100-150 tuff, 150-165 sandy clay -——

clay

0-2 sand and clay

2-18 basalt

18-36 clay

36-40 basalt

40-55 clay

55-65 basalt

65-80 clay (weathered vol)
80~120 basalt

50"

55"
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BEULAH, OREGON

Thermal . conductivity weasurements were made on 8 samples from the
vicinify of Beulah, Oregon as shown in «the accompanying table. The sample
identifier and the approximate corresponding hole location 1is also shown in
the table. Most of the rocks mcasured were igneous rocks, including four tuffs
or rhyolites and three baéalts. Trom measurements in the tuffs it would appear
that three of them are essentially glass and one is a rhyolite similar to the
welded tuffs in the Harney Basin. The bulk values of thermal conductivity for
the basalts are also reasonable average values for basalt. As in the case of
samples from the Harney Basin, the in situ porosity for each of these units is

unknown and I've shown a range of values in the ltable with a corresponding

range of values of thermal conductivity. 1In any given hole the thermal conductivity

can probably scatter at least over values as different as the ranges shown but
the average values over the whole hole may not be too different from the averages
shown. Values of thermal conductivity for sedimentary rocks in the area are

assumed to be similar to .those of the Burns area and thus would be approximately
2.6 T 0.3 mcal/cmsec®C for siltstones and tuffaceous siltstones and approximately

S

2.3 + 0.3 mcal/cmsecOC for rocks identified as clays or shales.
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gradient curve and B-5 has a slight residual apparent drilling disturbance.
Agreement of calculated and measured values of thermal conductivities is
found in holes B-11 and B-13 and disagreement is found in drill holes B4,
B-7, aﬁd B-14, ‘In general it appears that in shallow parts of some of these
holes there are anomalously low gradienté. This occurrence of low gradients
is not atypical of 50 m holes in an area with the type of relicf seen in the
Beulah area..
Terrain corrections were not made in these holes, but the direction
and an estimate of the magnitude of the terrain correction measurements are
shown.b The heat flow values are plotted on the attached map along with geo-
thermal gradients (where possible in the sedimentary units) and the number of
the drill hole. The regional background for this area is 1.5 to 2.0 ucal/cmzscc.
Many of the valueson the margin of the area are below these values, probably
more than can be explained by the lack of a topographic correction. Either
the values are low because of surface temperature cffects or because of
water recharge in the areas of low heat flow. All of the high values are in
valleys where significant terrain corrections are to be expected, probably on
the order of 10-20% and if allowance is wade for these corrections, the observed
values are barely anomalous. The gradients are fairly high because of the low
thermal conductivities. If there is a contrast in heaﬁ flow, it seems to be
between low and normal, not between normal and high values. The area of higher
heat flow is circular and centered about Beulah reservoir. This pattern may or
may not be significant and if there is further interest in the area, detailed
terrain corrections should be made and more sampling for detailed thermal
conductivity values for the holes in this region of higher heat flow are

recommended.
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Figure 4, Thermal gradients and heatflow at

Beulah according to Blackwell (private
communication).




SUBJECT .

TO:

FROM :

RARADE expLoraTioN, INnC.

4704 HARLAN STREET « DENVER, COLORADO 80212

INTER-OFFICE MEMORANDUM

Beulah, Oregon: Heat Flow Results to Date DATE March 19, 1976
h {\

W. M. Dolan, H. J. Olson, H. D. Pilkington, J. Roth, G/T Staff

The accompanying figures represent the latest compilation of thermal data
from the Beulah Reservoir area, adding data from five recent holes to that of
the 8 holes logged in Summer 1975. The results incorporate also conductivity
values supplied by D. Blackwell.

Thermal gradients (Figure 1)

In computing thermal gradients, I rechecked the logs previously analysed
by Joe Meigs and Dean Pilkington. In most cases I found 1ittle or no disagree-
ment with their values; in one or two, however, I favored a slightly different
portion of the log - the deepest portion, when there were discontinuities.
The gradients supplied by Blackwell sometimes varied from mine, but fell within
his standard deviation figure. The log of Station -3 was erratic, probably due
to circulation locally in the hole. Two alternate values (of each parameter)
were computed, but were ignored in the drawing of contours. Because gradients
are a composite effect of both heat flow and lithology, they are not the best
quantity to interpret; hence, my comments will be made in connection with
Figure 3 instead.

Depth to 200° isotherm (Figure 2)

A quantity that I feel is instructive is the depth below surface to a
particular isotherm, in this case 200°, under the assumption that the thermal
gradient remains constant with depth; i.e., increases linearly. Depths are
computed from the formula:

200°-Tg  rface intercept

Depth (km) =
Gradient (°C/km)

The plot would be effectively the reciprocal of the gradient, except for the
fact that the surface intercept varies from hole to hole. The resulting surface
is depicted with depressions contoured. It is evident from the map that a
2km-boomerang-shaped ridge follows the western edge of the Malheur River in the
vicinity of the reservoir.
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Heat Flow (Figure 3)

Values are computed from the formula:
Heat Flow (h.f.u.) - Conductivity X Gradient/100.

Conductivities were supplied by Dave Blackwell. In the case of changes
of lithology within the hole, 1 employed the value corresponding to the
thermal gradient used. Heat flow values computed from measured conductivities
are shown without parentheses. Values in parentheses used conductivities
extrapolated by Blackwell from measured values in similar lithologies in
the Harney Basin to the south. The minus sign following the value indicates
that a terrain correction (10-20% of the value) should be subtracted. Terrain
corrections have not been determined.

Based on a world mean of 1.5hfu, and a regional background of 1.5-2.0hfu,
the values at Beulah are not unusual. When slight corrections are applied
for terrain effects, the thermal highs will all fall below 3. Nevertheless,
structural expressions are evident in the plot, notably the "boomerang"
referred to above. In terms of geology, its northwest leg follows the axis
of a major syncline, while the south leg is aligned along the graben's
west-bounding fault extending along the west side of the reservoir.

A 16-ohmmeter .05hz MT anomaly and a 10-chmmeter 8hz anomaly fall directly

- upon the thermal high in the vicinity of Station 6 and they are linearly

aligned with it (see my memo, 16 March 1976). This is the locality of
mapped alteration. The trends displayed in the boomerang feature correspond
to those revealed in the gravity plot of the earlier memo. The thermal high
represented by Station 10 falls on a positive gravity lobe, but we have

no telluric coverage in that region.

Blackwell determined a gradient of 110°C/km for Station 3, resulting in a
heat flow value of 3.6, but he places a question mark on these figures.
The best I could see in the data was a value of 1.97. His anomalous area
therefore is broader-based or "ghost-shaped" (Figure 4). I feel that another
hole is needed before the pattern can be defined in the region of Station 3.

Conclusions

The heat flow high bordering Beulah Reservoir on the west expresses
circulating thermal fluids along the graben-bounding fault and faults associated
with the syncline controlling the Malheur River valley to the northwest. The
latter circulation effect is borne out by the telluric Tows on that same
structure. Heat flow values are 10 to 20% less than shown at many sites, due
to terrain. In Blackwell's words: '
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- "A1T of the high values are in valleys where significant terrain
corrections are to be expected, probably on the order of 10-20%
and if allowance is.made for these corrections, the observed
values are barely anomalous. The gradients are fairly high
because of the low thermal conductivities. If there is a contrast
in heat flow, it seems to be between low and normal, not between
normal and high values. The area of higher heat flow is circular
and centered about Beulah reservoir."”

Recommendations

Additional gradient holes are needed in the vicinity of Beulah Reservoir,
particularly near Station 3. Perhaps one additional hole is warranted in
the vicinity of Station 10. If higher values than those already found do
not turn up, the property should be regarded as being of marginal interest.

Ll/O/I1 }(; [ S0 // - »//L'_} ACE (\‘,\«’;"/"
‘Arthur L. Lange .

ALL:d




BEULAM, OREGON

Geothermal gradient, thermal conductivity, and heat flow values for the
wells in the Beulah vicinity are shown %n the attached table. Also shown is
the depth interval of calculation of the‘geothermal gradient and the lithology
penetrated by the well. Measurements of thermal conductivity were made on
some of the igneous .units and these data are shown on a separate attachment,
The thermal conductivities for the sedimentary rocks are assumed to be similar
to those observed for the sedimentary rocks of the larney Basin (sce the
discussion of the Buruns thermal conductivity and heat flow valuas).

In order to calculate the heat flow value, the thermal conductivity and
gradient from the best sections of the hole (most lincar zradient interval,
or intervallwith most reliable thermal conductivity value) are combined. The
thermal conductivity for other lithologic units or gradient segments in each
hole is calculated by a ratio of the gradients in the two units multiplied by
the thermal conductivity of the "known' section. If the inferred thermal
conductivity is consistent with the measured value, the thermal conductivity is
indicated with a plus. If it is not consistent, the thermal conductivity value
is indicated by a minus. In holes where the thermal Conductiyiﬁx values have
pluses, the heat flow values should be reliable.

In general the data frombthe Beulah area is not so satisfactpry as the
data from the Burns area. There are numerous apparent disturbances to the
geothermal gradient values in the holes and there is not as good a correclation
between the calculated thermal conductivity vnlues and the assumed thermal
conductivity values for the sedimentary umnits. 1In particular holes B-3 and

B-9 show water disturbances. Drill hole B-4 has a very irregular geothermal
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