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~-------· Lt.J ·······- ___ I am enclosing a more complete set of data from the Golden Age 
-·-···· t;Uu'{ ······---!fiine area in Idaho than I sent· you previously~ This doesn't change 
__ ;;t::!..i:Nl\ ___ §.DY of those results, but will give you a little bit better idea of 
________ , .. _.what we actually found there. I have included a complete_ temperature-

depth listing from all the holes we have logged, and for each logging 
(two of the holes have been logged -twice). I have also enclosed two 
temperature-depth plOts showing the data. One of the temperatur-e-
depth plots shows the two temperature sets obtained from Drill Hole #ll; 
the first·, during a break in the drilling period in 1976, and the second, 
in 1977. The temperatures in the '76 logg;Dng are above those of the '77 
logging in the upper part of the hole. This is because of the heating 
effect of the drilling fluid. The temperatures are almost exactly 
the same near the bottom of the hole, because during the period of rest, 
the temperatures at the bottom of the drill hole have almost recovered 
to the original rock tempera-tures. Of course, the better temperature 
gradient to use is of that obtained from the '77 logging, which does 
not show the influence of drilling. This gradient is relatively high 
for the central Idaho area, on the order of 35-40°C/km. 

The second plot shows all of the temperature measurements from the 
various drill holes. The data from Drill Hole #ll are the most satis
factory. I have been wondering about the curvature of the data from 
DDH-5 for some period of time. It would appear now that there may be 
some downflow of water entering the hole at shallow depths and exiting 
somewhere deep in the borehole. This flow would depress the temperatures 
and cause the curved gradient observed in that hole. The true curve 
would probably be very ·similar to that observed in DDH-11. There were 
a couple of very strange segments in the curve for DDH-11. Ii1 particular, 
in the region between 200 and 225 meters (656 and 738 feet), and between 
285 and 300 meters (935 to 984 feet) , we observed temperature spikes of 
several °C. We are not sure whether these spikes are equipment problems 
or represent conditions in the borehole. If this hole is s.till open, 
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we would like to try to log it again next summer to see if these spikes 
persist. If they do, it implies that there is relatively warmer water 
moving upwards past the drill hole in these two sections of the hole. 
Even though the water- is moving past the drill hole, it does not seem 
to be entering the drill hole. 

All in all, these data are consistent with the fact that heat flow 
in this area is well above the regional background value, caused by 
some deep heat source probably associated with the hot springs along the 
south fork of the Payette. Whatever the heat source is, it would have 
to be several miles wide and if it extends all along the Payette, it 
would be very long. I don't quite know how to interpret the nature of 
this source,· but certainly do imply there is a very large, relatively 
potent heat source present somewhere in the area. 

Sincerely yours, 

David D. Blackwell 
Associate Professor of Geophysics 

ddb/cjg 



• 
DEPTH 
t·'iETEPS 

5.0 
1~?1.0 
15.0 
20.0 
2 1.3. 0 
30.0 
35.0 
40.0 
4S.0 
.50. 0 
E,O.O 
70.\3 
8('i,0 
90.0 

H:!O.O 

• 
LOCHT I Dl'·1: 0 lnU_l ~; nt'-1~, I LF1HCI 

8f'V' CE-1f.HRB 
HCILF. HUf"1BEP: DDH- 1 
DfHE t-iEt=i~~UREfi: f,/24/72 

DEPTH 
FEET 

15.4 
32.8 
49.2 
E.5. 5 
82.0 
92 •. 4 

114.8 
1:31.2 
1 ~t?. 5 
ltA.O 
19E,.8 
2,'::'9.6 
262.A 
2':.6. 2 
::::,~3. 0 

TH--1FEFf~TURE 

DE13 C DEG F 

s. ~;1o 
E.120 
5.~.20 
6. r,~o 
s. ::no 
t;,. ':i•-10 
?.1JEiC'! 
7. C\::'~J 
7.~:i'O 
7.SC'O 
7. 7'38 
7.950 
8.140 
8.::::'30 
8.65Cl 

·H.'32 
43.02 
43.92 
44.10 
+<!, 25 
44.A9 
-14.74 
·'1S. 00 
4':' .. 27 
4r::,. 54 
-'15.02 
··tb. :::a 
-~I=,. f,S 
4'?. 10 
·'J-7. 5'3 

• 
C;EOH iERIIi~L GRctD J HIT 

DEEi C/U··l IJEG F/1 00 FT 

0.0 0.0 
J22.0 f:,. 7 
J 00. (~ 5.5 
20.0 1.1 
18.0 1.0 
2t:,. Cl 1.4 
C'E:.o 1.5 
28.0 1.5 
3\?'. () 1. f', 
3CT. (:1 1.5 
27.0 1. 5 
1E,. 0 ;J. 9 
J.9.0 1.0 
25.0 1.4 
2'?.0 1.5 
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• 
DEPTH 
IIETERS 

25.0 
30.0 
35.0 
40.0 
4E·. 0 
SC'!. G 
55.0 
60.0 
ES. 0 
70.0 
75.0 
80.0 
85.0 
90.0 
95.0 

11.2l0. 0 
105.0 
110.0 
115.0 
120.0 
125.0 
1::::0.0 
1:3.5" \) 
1-\0.0 
145.0 
1.50. 0 
l~S.O 
lE.O.O 
155.0 
170.0 
175.0 
1E:O.O 
18S.O 
1'3D.0 
1 '~1':;,. 0 
2()0. 0 
z~-:::-s. o 
210.0 
215.0 

• 
LCJCHT I C!t-.J: CH~~I_L 1~3 P.t·6 _, J Di=-lHO 

811<' bE-151~11'1D 
~-fCILE I'JIJf'~5EP: r:~DI+- 5 
D~1TE f1.H-.:;~,L1 RED: 7/31/?2 

DEPTH 
FEET 

82.0 
9.9.4 

114.8 
131.2 
147.5 
154.0 
180'. 4 
1 '35. 2-
213.2 
229.5 
2-45.0 
2E·2. 4 
278.8 
2S5.2 
~Ill. 5 
328.0 
344.4 
.360.8 
3?7.2 
393.5 
410.0 
-42E-. 4 
442.8 
459.2 
475.5 
492.0 
508.4 
::.24. 8 
541.2 
557.5 
574.0 
590.4 
soE .. B 
62.3_.-2 
539.6 
655.0 
E.?2. 4 
688.8 
7CE-.2 

TEI'If'EmTURE 
DEI3 C DE13 F 

7. (1"40 44.67 
?.o:_:::-.o 4-1.69 
7. ~:.'180 44.74 
7.110 44. E::O 
7.130 44.83 
7.170 44.91 
7. 2,:::.0 -45.07 
7. ==~10 45. ~6 
7.370 45.27 
7. ~·1-<10 45.33 
7.S20 45.54 

-7.570 4.S. E.3 
7. l:.SO 45.77 
7. -~40 4~ .. 93 
7.810 -~5.06 

7.8'30 4f:,. 20 
8.000 4E·. 4C) 
8. :1()0 45.58 
8.200 46.76 
8.:::::10 45~ 9f.:, 
8.330 47.10 
8.500 47.30 
8. t:.CJO 47.48 
8.700 "17.65 
8.800 47.:34 
8. 8'30 4E:.J2)0 
8.';130 "'18. 18 
9.120 4E:. 42 
9. C'20 4E:. t:,o 
9.3~!0 48.79 
9.--tE.O 49.03 
3. t:.iO 49.:30 
9."7~0 ~r::J. 59 
'3.880 49.78 

10.050 50.09 
10.2Cl0 S0.35 
10. :~:::=.o 50.65 
10. 5""-":0 SC1. 97 
10. E.'30 51.24 

• 
c;EDTIIERII>ll_ r;PAD I Ei'<T 

DEl; C>KJI DEG Fil<'O FT 

0.0 0.(3 
2.0 0.1 
6.0 0.3 
E,. 0 0.3 
4.0 0.2 
8.0 0.4 

18. () 1.0 
10.0 0.5 
12.0 0.7 
14. () \'}, 8 
1E·. 0 0.9 
10.0 0.5 
15.0 0.'3 
18" \) 1.0 
14.0 0.8 
15.0 0.9 
22.0 1.2 
20.0 1.1 
20.0 1.1 
22.() 1.2 
1E·. 0 0.9 
22.0 1 "" ~. ~ 

20.0 1. 1 
20.0 1.1 
20.0 1.1 
18.0 1.0 
21~). D 1.1 
26.0 1.4 
20.0 1.1 
22.0 1.2 
2f,.O i.4 
30.0 1. E· 
~-=:2" 0 1.2. 
C'2.0 ·1 --:.1 -'- . ,:__ 

::::~4. 0 i.9 
30. [J 1.5 
32.0 ' 0 -'-. ,_, 
3E .. 0 2.0 
30.() 1.5 

~ 



• 
DEPTH 
r1ETER5 

22~). 0 
225.0 
2:-:::o. o 
235.0 
2-'iCY. 0 
245.0 
250.0 
255.0 
2E.O.O 
265.(?.1 
270.0 
275.0 
280.0 
2E:S. 0 
2'3(1, 0 
295.0 
30(~). 0 
310.0 
32\J.(j 
3.3tJ, (_\ 
3-40.0 
.35C).0 
360.0 
370.0 
3i::10.0 
390.0 
400.0 

• 
LDCATII]fi= Ct-IALLI~. A!·1S, IDAHO 

8!'·1/ 6E-16r=iAD 
HCILE IIUIIBER' DDH- 5 
I;ATE f·1EHSUF'El1: 7/31/72 

DEPTH 
FEET 

721.5 
7::::::8.0 
7.54.4 
770.8 
787.2 
803.5 
820.0 
836.4 
E:52. 8 
869.2 
E:::::s. 6 
902.0 
'~1E:. 4 
934.8 
9.51.2 
967. f, 
·:=;84.0 

1016.8 
104'3. 6 
1082.4 
1115.2 
1148.0 
1u::o. s 
1213.6 
124t: •. 4 
1279.2 
1]12.0 

TEl IPEPRTUPE 
DEG C DEG F 

10. tHO 
10.9'30 
11.16~) 
11.]50 
11. 4'30 
11. s::::o 
11. 8:3(2) 
12.030 
12.280 
12. -"1::-.(j 
12. ?~.o 
1.3. t)50 
13.270 
13.440 
13. tAO 
13.840 
1-4.020 
14.:.::::=:0 
14.760 
15.1:.:::o 
1~-- 470 
1.5. 9.30 
lE .. 280 
16.610 
16.930 
17.27(~ 
l?.E,lO 

51.51 
51. 7i3 
52.09 
52.42, 
52.68 
5:3.02 
53.29 
53.65 
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54.41 
54.95 
S.5. 49 
55.:39 
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SE,.-55 
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~.7.24 
c--:- no 
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5'3.23 
~~9. 85 
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Ff4GE 2 

GEOTHERIIAL GFAD l EIIT 
DEG [/l<l1 DEE! F / 1 (~0 FT 
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34.0 
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28.0 
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40.0 
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34.0 
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4~.0 
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34.0 
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2.1 
1 c . __ , 
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1.6 
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~ ~ ·-'· _ _:, 

3.3 
2.4 
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2.2 
·=- "=' "----• L 

2.0 
2. () 
2.1 
2.0 
1.9 
2.5 
1.9 
1.8 
1.8 
1.9 
1.9 

• 
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DEPTH 
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5.0 
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20.0 
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35.0 
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45.0 
50.0 
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70.0 
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200-.0 
225.0 
250.0 
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• 
LDCHTWI1' CHALLI:3 RI'!S. IDHHO 

:=IN/ 5E-1E,ARD 
HOLE 11U~IBER' DDH- 5 
f:ATE r·1EA'3UF'ED: 8/lf, .. /72 

DEPTH 
FEET 

15.4 
32.8 
49.2 
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114.8 
131.2 
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1EA.O 
1'3t,.9 
229.6 
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·492.0 
574.0 
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DE13 C DEG F 
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E..lE,O 
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6.8~.0 
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6.570 
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7. lJ::::.o 
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7.720 
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8. c::::.o 
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10. 9·+0 
11.740 
12.'?80 
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-45.34 
45.57 
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45.17 
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5l.E9 
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GEO"~'HERI1RL GP>W I EI·1T 
DEl~ C.'¥11 DEG F·' 100 FT 

o. c~ 
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• C< 
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• 
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DEPTH 
f·IETEF'S 

35.0 
-10.0 
45.0 
50.0 
55.0 
60.0 
55.0 
70.0 
75.-0 
80.0 
BS.O 
90.0 
95. (j 

i1Z10. 0 
105.0 
110.0 
115.0 
120.0 
125.0 
130.0 
135.0 
140.0 
145.0 
150.0 
155.0 
1EO.O 
lt=S. 0 
178.0 
175.0 
12:0.0 
185.0 
190.·0 
195.0 
200.0· 
205.0 
210.(2' 
21.5. 0 
220.0 
22.5. 0 

LOCAT! Dr1' CHf'iLL! S (Rile,) ID. 
81'1/ 5E-17BB 

HDLE i'IIJI·1BEF' ' DDH-11 
J:'IHTE r-·1EA~3UF:ELr: 7/ 4./76 

DEPTH 
FEET 

114.8 
131.2 
147.E 
lE-4.0 
180.4 
195.8 
2J3.2 
229.E. 
245.0 
252.4 
2?8.8 
295.2 
311.5 
328.0 
344.4 
350.8 
377.2 
393.6 
410.0 
425.-1 
442·. 8 
459.2 
475.5 
492.0 
.St2:18.4 
524.8 
541.2 
557.6 
574.0 
:=,so. 4 
E,06. 8 
52:::: .. 2 
639. E, 
6.56. 0 
672.4 
588.8 
705.2 
721.6 
738.0 

TEIIF'EPRTUF'E 
DEG C DE13 F 

7. E:10 
7. E:so 
8.080 
8.210 
8.40iJ 
8. ESC:r
'3. 090 
9.230 
9.EA0 
9.790 
9.940 

10.130 
10.310 
10.510 
10.720 
JL3. 920 
11.150 
11.370 
11.410 
11.480 
11. E.40 
11. 79(J 
11.-940 
12. ~360 
12.190 
12.340 
12.490 
12. t:,20 
J 2" (f,Q 
12.920 
13. Of,() 
13. C:lO 
13.330 
13.470 
1.3.f,10 
13. 74'J 
13.870 
14.010 
14.110 

4E.Of. 
46.20 
46.54 
46.78 
47.12 
47.5.-7 
4E:.35 
4E:.61 
49.35 
45.62 
49.8-9 
50.23 
50.55 
50.92 
51.30 
51.66 
52.09 
52.47 
5·2.54 
52.66 

'52.95 
53.22 
53.-13 
53.71 
53.94 
54.21 
54.48 
5A. 72 
'=·4. 97 
55.26 
55.51 
5'=·. 78 
5~·- 99 
st:.-.25 
56.50 
sc .. 73 
5E,, 97 
c;7.22 
~~7.40 

::::.-::----:::-:-.;:=-=--------= 

GEOTHERf·IRL GF'f'iD I Ei'IT 
DEG C/Kf'l DEG F/ 100 FT 

0.0 0.0 
16.0 0.9 
38. ~J 2.1 
2Cr, 0 1.4 
38.0 2.1 
:;-,o. o 2.7 
s:::r. () 4.8 
28.0 1 . ::. 
82.0 4.5 
3Q,lj 1.5 
30.0 1.6 
38.0 2.1 
3E •. 0 2.0 
40.0 2.2 
42.0 2._3 
40.0 

~, .-, 
c . .::: 

413.0 2. f:, 
42.0 ~ ~ c . ._:. 

B.0 0.4 
14.0 0.8 
32.\?1 1. 8 
30.0 1. f, 
30.0 1. f, 
24.0 1.3 
26-.0 1.4 
30.0 1.6 
30.0 1.6 
26.0 1.4 
28.0 1. ::. 
:::-.:2.0 1.8 
28.0 1.5 
3lJ. 0 1.6 
24.0 1.3 
213.0 1.5 
2E1.0 1.5 
2s.·o 1.4 
2C •. 0 1.4 
28.0 1.5 
20. () 1.1 



DEPTH 
~1ETERS 

230.0 
235.0 
240.0 
2~5.0 
250.0 
2SS.O 
250.0 

LOC::RTIOI'' C::HRLLJ;c,(Ri1~') !D. 
8N/ E,E-1 7BB 

HOLE riLIIIBER' DDH-11 
DRTE 11ER'=:.URED l 7/ 4 ..... '76 

['EPTH 
FEET 

7'=·4. 4 
770.8 
7E:7.2 
F:03. 6 
E:2o. o 
E:Jt=,. 4 
Ci52.8 

TEIIFEPRTUPE 
DEG C DEG F 

14.290 
14.420 
14.540 
14.570 
14.800 
14.aso 
15.0~0 

S7.72 
c'"7 Y6 

lUi 
CCI '"""70 
-'Ll, I'-' 
59. L)7 

PPGE 2 

GEOTHER:!AL GRADIEIH 
DEG [/fl"l DEG F /100 FT 

~~:: ~~ 
24.0 
26.0 
25.0 
15. \J 
32.0 

2-.0 
1.4 
1.3 
1.4 
1.4 
n q 

1.:3 



-ry_- • ~f"iP'&f':··)"f?·-c--•-:·w·fl_')f_ r-'-' '"'f·-·s_5···g-w t y- t"f§PT~ tX·-··su z•·vz -----

DEPTH 
METERS 

50.0 
55.0 
E.O.O 
6S.i2l 
?0.0 
75.0 
80.0 
2,5. 0 
'30.0 
9.S. 0 

100.0 
105.0 
110.0 
115.0 
120.LJ 
12::: •. 0 
13(1. 0 
135.0 
140.0 
145.0 
15l?t. 0 
155.0 
1E,0.0 
155.0 
170.0 
175.0 
180.0 
i85.LJ 
190.0 
:1. g:;::,_ 0 
2Ct0~ 0 
225.0 
230.0 
235.0 
240.0 
245.0 
2.5(-J. 0 
255.0 
250.0 

UJCHT! Cli'P CHHLLl S HI1S, I DRHCI 
81i/ 6E-1 7E:B 

HDLE I·IU11E:ER: DDH-11 
I•RTE IIERSURED : 8/ 1 ,· 77 

DEPTH 
FEET 

1EA.O' 
1::30.4 
195.8 
213.2 
229.6 
245.0 
2t:,2. 4 
278.8 
29.5.-2 
311..6 
328.0 
344.4 
3El). 8 
377.2 
393.E 
410.0 
-42E .. 4 
+42.8 
-459.2 
475.6 
492.(1 
~-08.4 
524-.8 
541.2 
557.6 
574.0 
590.4 
E.C)6.8 
E,23.2 
63S.6 
t;,:;:,t:,. l) 
73S.LJ 
754.4 
770.8 
787.2 
803.6 
820.0 
83E •• 4 
852.8 

TEIIF'EFRTUPE 
DEG C DEG F' 

7. C'9L3 -45. 12 
7. =-·20 45.54 
7.720 --15.90 
7. '360 46-.33 
8. 2::-.o -'i6. s::, 
8 .. 530 47.35 
8.750 47.75 
8.920 4E:.ot, 
9.100 48.38 
9. :='90 -4-S. 72 
9.470 -49.05 
9.670 49.41 
9. 8t:.0 49.75 

10.0.30 :=.o. i"J5 
10.240 50.43 
10.4-40 50.79 
10.640 Si.15 
10.810 .51. 45 
10.370 .51. 75 
11.130 52.03 
11.310 52.36 
11-.-480 :::~2. 56 
11.640 52.95 
11.810 53. 2E:. 
11.990 C":l c_-r> 

~'--' .. _reo 
12.130 53.94 
12.530 54.55 
12.7CO 54.90 
12.CGJ 55.09 
1J. ,~·~.o 55.49 
13.530 st .. 3s 
13.940 57.09 
14.130 57.43 
14.240 5?. f.:,_J 
1-4.370 57.87 
14.550 58.19 
14. 72'0 .r::.8 •. 50 
14.890 =·8. 8(~) 
1s. o:3o 59.1-4 

GEOTHEPI1RL GPRD I ENT 
DE13 c.·Lf·1 DEG F."l00 FT 

0.0 0.0 
-46.0 2.5 
4Q.O ? ~ 

~.c. 

A8.0 2.5 
5:3.0 ~ ~ 

,..J. c. 
st: .. o 3.1 
44.0 2.4 
34.0 1.9 
3E,, 0 2.0 
39.0 2.1 
JE,, 0 2.0 
40.0 2.2 
-38.0 2.1 
34.0 1' 9 
42.0 2.3 
40.0 ? ? "-. '--

40.0 ? ~ 
~. ~ 

34.0 1.9 
32.0 1. 8 
32.0 1.8 
3E,, 0 2-.o 
34.0 1' 9 
32.0 1.8 
-34. (l 1.9 
Jt;,, 0 2.0 
40.0 2.2, 
68.() 3.7 
-.38.iJ 2. 1 
22.0 1 ~ .c. 
44.0 2.4 
9E.O c ? ·-'· __ , 
16.4 0.9 
38.0 2.1 
22.L::1 1 ~· 
26.0 1.4 
35.0 2.0 
-3·4. 0 1.9 
34.0 1.9 
3tl.O 2.1 

•< 



DEPTH 
11ETER5 

265.0 
2?0.0 
275.0 
280.0 
285.0 
30(). 0 
3C.\S. 0 
310.0 

UJCRTI 01"' CHRLLI S RtiS, I DRHO 
lclli/ E,E-17BB 

HOLE .l'jiJI'IBEF: ' DDH-11 
DATE 11ERSIJFE[;' 8/ 1,77 

DEPTH 
FEET 

8E.9.-2 
::=::::=::5. 5 
9L32. () 
31EL 4 
93.:1.8 
9:34.0 

1000.4 
1015.8 

TEIIF'EIC:ATUF'E 
D£1:; C ['1EI3 F 

15.260 
15. S?,O 
15. t:S0 
1.5. 9.5C 
15.190 
15.t:,---JO 
16,760 
lE.9-40 

59.47 
59.95 
f::,O. 24 
60.71 
::::.1.14 
t:.l. '35 
f.2.17 
t:.2. 49 

PAGE 2 

G:·EDTHERr--V=!L GEHD l E!-~T 
DEC; C--~·KM DEG f_/ 100 FT 

~.0 
54.0 
32.6 
2.0 
~8.0 
30.~ 
24.0 
~.0 

2.0 
3.0 
1. 8 
-=· q 

2: E. 
1. 5 
'LJ 
2.0 
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