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INTRODUCTION 

As part of its continuing assessment of Oregon's geothermal energy 
resources, the Department of Geology and Mineral Industries has a pro
gram of measuring geothermal gradients in water wells, mineral explor
ation holes, and oil wells drilled by others. This report contains 
geothermal gradient data, in tabular and graphic form, collected be
tween December 1976 and December 1977. 

Previous reports in this series contain similar data collected 
between 1972 and 1976 (Bowen, 1975; Hull, 1975; Hull and others, 1976; 
and Hull and others, 1977). 

In the tables, temperatures and depths are given in both metric 
and English units, and gradients are listed in units of degrees Celsius 
per kilometer of depth and degrees Fahrenheit per 100 ft of depth. 
Graphs for each well are plotted in degrees Celsius versus depth in 
meters. 

The quality of these data is extremely variable, and this report 
includes wells for which no useful linear gradients were obtained. 
The measurements were made primarily in the Deschutes-Umatilla Plateau 
(Columbia Plateau), Cascade Range, and northern Willamette Valley 
physiographic provinces. 

Individual well locations are shown on Plate 1; well numbers 
on the tables and graphs represent location by township, range, and 
section. The quarter section and quarter-quarter section location 
of each well are represented by designations of A, B, C, and D for 
the northeast, northwest, southwest, and southeast quarter or quarter
quarter section respectively. The first letter designates the quarter 
section, and the second letter represents the quarter-quarter section; 
e.g., hole 6N/35E-31BD is located in theSE 1/4 of the NW l/4 of 
sec. 31, T. 6 N., ~ 35 E. 

Included in this report are data, not previously released, from 
seven heat-flow holes in the Cascade Range and Blue Mountains, drilled 
by the Department in the fall of 1976, as well as temperature data from 
deep oil wells in the Willamette Valley, drilled over a period of several 
years. Although the bottom hole temperature data for the oil wells may 
not strictly represent equilibrium values, they represent a useful check 
on regional gradient patterns obtained by measurements in shallow water 
wells and mineral exploration holes. 

Funds for some of the work involved in the data collection were 
provided by U.S. Department of Energy Contract EG-77-C-06-1040. 

1 



ACKNOWLEDGMENTS 

The access to various wells was made possible through the courtesies 
of numerous individual landowners and mining companies. Information con
tained in this report represents a continuation of a project initiated by 
Richard G. Bowen. David Klanderman was involved in collection of data 
from many of the wells. 

REFERENCES 

Bowen, R.G., 1975, Geothermal gradient data: Oregon Department of 
Geology and Mineral Industries Open-File Report 0-75-3, 114 p. 
(contains data collected between 1970 and 1974). 

Hull, D.A., 1975, Geothermal gradient data, Vale area, Malheur County, 
Oregon: Oregon Department of Geo 1 ogy and Minera 1 Industries Open
File Report 0-75-4, 18 p. (contains data collected between October 
1974 and June 1975). 

Hull, D.A., Bowen, R.G., Blackwell, D.O., and Peterson, N.V., 1976, 
Geothermal gradient data, Brothers fault zone, Oregon: Oregon 
Department of Geology and Mineral Industries Open-File Report 
0-76-2, 25 p. (contains data from holes drilled by the Depart
ment in the summer of 1975). 

Hull, D.A., Blackwell, D.O., Bowen, R.G., Peterson, N.V., and Black, 
G.L., 1977, Geothermal gradient data: Oregon Department of 
Geology and Mineral Industries Open-File Report 0-77-2, 134 p. 
(contains data collected by the Department between September 1975 
and December 1976). 

2 



L.DCAT ION • PEtJDLETON . AM5 , OREGOt1 
6N/:;JSE-31Bb 

HOLE Nllt1BER • KEYS 
DATE MEASLIREb• 3/ l/77 

DEPTH DEPTH TEMPERATURE GEOTHER~1AL GRAD I ENT 
METERS FEET DEG C DEG F DEG C/KM DEB F/1011l FT 

10.0 32.8 1L370 52.47 e.0 0.0 
15.0 49.2 1e.ese 53.69 136.0 7.5 
20.0 65.6 11.980 53.56 -14.0 -0.8 
25.0 82.0 12;080 53.74 20.0 1.1 
30.0 98.4 12; 140 53.85 12.0 0.7 
35.0 114.8 12.210 53;98 14.0 ®.8 
40.0 131.2 12.2':l0 54.12 16.0 0.9 
45.0 147.6 12.380 54.28 18.0 1.0 
50.0 164.0 12.480 54.46 20.0 1.1 
55.0 180.4 12.600 54.68 24.0 1.3 
60.0 196.8 12.720 54.90 24.0 1.3 
65.0 213.2 12. 80<'5 55.04 16.0 0.9 
70.0 229.6 12.890 55.2<3 18.0 1.0 
75.0 246.0 12.320 55.26 6.0 0.3 
80.0 262.4 12;95€) 55.31 6.0 0.3 
85.0 278.8 13.02€) 55.44 14.0 0.8 
90.0 295.2 13.150 55.67 26.0 1.4 
95.0 311.6 13.270 55.89 24.0 1.3 

100.0 328.0 13;45€) 56;21 36.0 2.0 
105.e 344;4 13;640 56.55 38.€) 2.1 

w i 11e.e 36€l;8 13.86€) 56.95 44.0 2.4 
115.<3 377;2 14.040 57;27 36.0 2.0 
12e.e 393.6 14;170 57.51 26.0 1.4 
125.e 41€l.0 14.330 57;79 32.€l 1.8 
130.0 42E .. 4 14.470 58.05 28.0 1.5 
135.0 442.8 14.610 58.3@ 28.0 1.5 
14€).0 459.2 14.750 S8.55 28.0 1.5 

) 145.0 475.6 14.920 58.86 34.0 1.9 
150.0 492.@ 15.080 59.14 32.0 1.8 

I 155. (; 508.4 15.2:50 59.45 34.0 1.9 
160.0 524.8 15.410 59.74 32.0 1.8 
165. c~ 541.2 15.590 60.06 :36.(1 2.(1 

) 170.0 557.6 15.750 60.35 32.0 i.B 
175. ~:J 574.0 15.900 60.62 30.0 1.6 
180. ~3 590.4 16.1H3 61.00 42.0 2.3 
185.0 606.8 16.410 61..54 60.0 -· ~ ._:,, . ..::, 
190.0 623.2 16.740 62.13 66.0 3.6 
195.0 639.6 17.2:30 63. ~31 98.0 5.4 
200.0 E56.0 17.310 63.16 16.0 0.9 



DEPTH 

LOCATION• FEHDLETON AMS. OREGON 
61V35E-31BD 

HOLE NUMBER• KEYS 
DATE I'IEASURED • 3/ 1/77 

DEPTH TH1PERATURE 

PAGE 2 

GEOTHERMAL GRADIENT 
r1ETERS FEET DEG C DEG F DEG C/H1 DEG F/100 FT 

205.0 672.4 17;350 63.23 8.0 0.4 
218.0 688.8 17;368 63.25 2.0 0.1 
215.8 7€15.2 17.370 63.27 2.0 0.1 
220.0 721.6 17.390 63.30 4.0 0.2 
225.0 738.0 17.580 5:3.82 5:3.0 3.2 
2:30.0 754.4 18.150 64.57 94.0 5.2 
235.0 770.8 18.360 65.05 42.0 2.3 
240.0 787.2 18.570 f-,5. 43 42.0 2.3 
245,(3 .:::o:::::.s 18.7,20 65.70 30.0 1.6 
250.() 820.0 18.930 f,b, 07 42.0 2.::::: 
255.0 f336.4 1'3. L::o f.E,.42 38.0 2.1 
260. () 852.8 19. 26El 66.67 28.0 1.5 
265.0 869 .. 2 1'3. 40Cl 66.'32 28.0 1.5 
270.0 885.6 19.540 67.17 2E:. ~J 1.5 
275.0 902.0 19.f::,so 6?.39 24.0 1.3 
280.0 9:18.4 19.780 67.60 24.0 1. ~~ 
285.0 '.::•34.8 19.B80 67.78 20.0 1.1 
230.0 '351.2 19.'340 57.8'3 12.0 0.7 

..,. 

------------,--------------------------------------------·-------------···-· 



LOCATION• PENDLETON AMS, OREGON 
6N/35E-35DD 

HOLE HUt1BER ' ELI ZABET 
DATE MErlSURED • 3/ 1./"77 

DEPTH DEPTH TEt1PEPATUPE GEOTHEPr1AL GRAD I ENT 
11ETERS FEET DEG C DEG F DEG C/KII DEG F/100 FT 

12.5 41.0 9.700 49.46 13.0 0.0 
15.0 49.2 '3.450 ASj.01 -100.0 -<= c ·-' . ._, 
17.5 57.4 9.440 4E1.99 -4~0 -0.2 
20.0 65.6 9.460 49.03 8.0 0.4 
?'=' c ,__;._. ·-' 73.8 '3.470 49.05 4.0 0.2 
25.0 82.0 9.490 49.<218 8.0 ~). 4 
27.5 9(). 2 9.570 49.23 32.0 1. t:: 
30.0 98.4 9.630 49.3:3 24.0 1.3 

LOCATION• PENDLETON AM5• OREGON 
SN/27E-21AB 

HOLE NUMBER• MORROW 
DATE MEASURED• -:v3fV77 

DEPTH DEPTH TEt1PERRTURE GEOTHERMAL GRADIENT 
METERS FEET DEG C DEG F DEG C/KM DEG F/100 FT 

10.0 32,8 13,210 55.78 0.0 0.0 
12.5 4L0 13,54@ 56,37 132.0 7.2 

(.11 15.0 49:2 13,900 57;02 144.0 7.9 
17.5 57 A 14;270 57.69 148.0 8.1 
20.0 65.6 14;650 58,37 152,0 8.3 
22.5 73.8 15.120 59.22 188.0 10.3 
25.0 82.0 15.630 60.1:3 204.0 11.2 
27.5 90.2 16.180 61.12 220.0 12.1 
30.0 98.4 16.570 52.01 196.0 10.8 
32.5 105.6 15.570 62.01 0.0 0.0 
35.0 114.8 16. 71~~ 62.08 16.0 0.9 
37.5 123.i) 16.760 62.17 20.0 1.1 
40.0 131.2 16.810 62.26 20.0 1.1 
42.5 139.4 16.850 62.33 16.0 0.9 
45.0 147.6 16. '300 62.42 20.0 1.1 
50.0 164.0 16.960 62.53 12.0 ~5. 7 
55.0 180.4 17.030 62.65 14.0 o.e. 
60.0 196.8 17.070 62.73 Et. (2t 0.4 
65.0 213.2 17.110 62.80 8.0 0.4 
70.0 229.6 17.120 6'=' C>"::> .:..... '-''- 2.0 0.1 



DEPTH 
METERS 

15.0 
20.0 
25.0 
30.0 
35·.0 
41~.13 
45.0 
50.1J 
55.0 
60.0 
65.0 
70.0 
7.5.0 
80.0 

"' DEPTH 
METERS 

20.0 
25.0 
3e.e 
:35.e 
4e.e 
45.0 
56.0 
55.6 
66.0 
65.6 
76.0 
75.0 
8€1;0 
85.0 
90.0 
95.0 

160.0 
105.0 
110.0 
'11 "·. 0 120.0 
125.0 
130.0 
135.0 
140.0 
145.13 
150.0 
155.0 

LOCAT !0~1 ' PENDLETm' AMS' Dl<EI!lON 
5f,,'28E-22BC 

HOLE I·IU11BER • R I IJERBEI' 
DATE MEASURED' E>'' 3/?7 

DEPTH TEMPERATURE BEOTHERMAL BRRDIENT 
FEET DEG C DEB F' DEB C/K~1 DEG F-'100 FT 

49.2 15.130 59.23 0.0 0.0 
65."6 15.190 59.34 12.1) 0.7 
82.0 15.360 59.65 34.0 1.9 
9.9.4 15.450 59.81 18.0 1.0 

114.8 15. 54¥:) 59.97 H3.0 1.0 
131. ;2 15.620 60.12 16.0 0.9 
147.6 15.(:3013 61:).62 56.0 3.1 
1E.4. 0 15.'310 E.0.64 2.0 0.1 
11:30.4 15. 91() 60.64 0.0 ~?.T. 0 
196.8 15. '32~~ 60.66 2.0 0.1 
213.2 15.920 60.66 0. ~3 0.0 
229.6 15. sr20 60.66 0.0 0.0 
246.0 15.920 t:.o. 66 0.0 0.1) 
262.4 15. sr20 60.66 0.0 \2.l.0 

LOCRT ION' PEr1DLETm·l Al15 _, OREGO~I 
"'1~1/25E-16AC 

HOLE f·JUMBER • BOARDMAN 
DATE 11EASURED • 1 6,-· 4./?? 

DEPTH TEMPERATURE GEOTHERMAL GRADIENT 
FEET DEG C DEB F DEG C/KM DEG F/160 FT 

65o6 17.686 5:3.82 e.e 0;0 
82o0 17;02El 52.64 -132.@ -7.2 
98.4 17 o15e 62.89 28.0 1.5 

114;8 17.276 6:3.09 22.6 1:2 
131.2 17.430 63.:37 32.6 1.8 
147.6 17.556 63;59 24,e 1. 3 
164.6 17; 5'3El 63.66 8.6 0.4 
180.4 17.610 63,70 -4;0 6.2 
196.8 17.648 63.75 6;6 e.3 
213;2 17;630 63;7:3 -2.6 -e.1 
229;6 17.656 63:77 

4; '" 
0.2 

246.0 17.?1<3 63.88 12;0 e.? 
262.4 18.020 64;44 62.@ 3.4 
278.8 18.490 55.28 94.0 5.2 
295.2 18.550 65.39 12. ~3 0.7 
311.6 18.580 65.44 6.0 0.3 
328.0 18. 5'30 65.45 2.0 0.1 
344.4 18.590 65.46 0.0 0.0 
:.360.8 18.590 65.46 0.0 0.0 
377.2 l8.5S0 E-5.46 0.0 0.0 
::::·3:::::. 6 18.600 65.48 2.0 0.1 
A112J. (') 18.670 c..s. 61 14. '" 0.8 
426.4 18.770 65. "(9 20.0 1.1 
442.8 18.936 66.07 32.0 1.8 
459.2 19.300 6E •. 74 74.0 4.1 
475.6 1'3.5H? 67· 12 42.0 2.3 
492.0 20.1350 68.09 1(.'18.0 5.9 
508.4 20.340 f:,EL 61 58.0 3.2 



LOCATION• PENDLETON AMS, OREGON 
4N/37E-26CD 

HOLE t~UnBER ' TOLGATE 
DATE 11EASUFED I 2/16/77 

DEPTH DEPTH TEt'IPERATLIRE GEOTHERt1AL GRADIENT 
t1ETERS FEET DEG C DEG F DEG C/Kn DEG F/100 FT 

40.0 131.2 4.670 40.41 0.0 0.0 
50.0 164.0 4.630 40.33 -4.0 -0.2 
60.0 196.8 4. 6l~Q 40. 3~:) -2.0 -0.1 
70.0 229.6 4.630 40.33 2. '" 0.1 
75.0 246.0 4.630 40.33 0.0 0.0 
80.0 262.4 4.630 40.33 O.C1 0.0 
85.0 278.8 4.630 40.~13 0.0 0.0 
90.0 295.2 4.630 40.33 0.0 0.0 
95.0 311.6 4.640 40.35 2.0 0.1 

100.0 328.0 4.670 40.41 5.0 0.3 
105.0 344.4 4.730 4CT.51 12.0 0.7 

LOCAT I ON • ~'AtiCOUVER Ans, OREGON 
3Nr' 4W-36CA 

HOLE NUMBEP• KELLY 
DATE nEASURED• 8r'3EV77 

DEPTH BEFTH TE~IPERATURE GEOtHERMAL GRADIENT 
METERS FEET DEG C DEG F DEG C/l<:n BEG F.-'100 FT 

...... 10:0 32:8 9:640 49:.3.5 e.e e.e 
1s,e 49;2 9,59e 49:26 -1e,e -e.5 
2E'I.0 65;6 9;548 49.17 -1e.e -e.5 
e5.e se,e 9;5<)0 49; 10 -s,e -0.4 
3e.e 98;4 9A6e 49.fl3 -8:e -e:4 
35;<) i14;8 9;430 48:97 -6.0 -e,3 
4EU; 131;2 9:4E'IE'I 48:92 -s.e -e.3 
45.0 147.6 9.390 48.90 -2.0 -0.1 
50.0 164.0 9.380 48.88 -2.0 -0.1 
55.0 180.4 9.390 48.90 2.0 0.1 
60.0 196.8 9.470 49.05 16.0 0.9 
65.0 213.2 9.470 49.05 0.0 0.0 
70.0 22'3.6 9.510 49.12 8.0 0.4 
75.0 245.0 9.570 49.23 12.0 0.7 
80.0 262.4 9.640 49.35 14.0 o.e 
85.0 278.t3 9.710 49.48 14.0 0.8 
90.0 295.2 9.800 49.64 18.0 1.0 
95.0 311.6 9.880 49.78 16. (1 0.9 

100.0 328.0 9.970 49.95 18.0 1.0 
105.0 344.4 10.090 50.16 24.0 1.3 
110.0 360.8 10.220 50.40 26.0 1.4 
115.0 377.2 10.:350 50.63 2E .. O 1.4 



LBGRtiEIN• PENDlET8N AMs, GI<EGGN 
3H/12E-32E\B 

HBLE N~IMllER • r1EMALSEP 
DATE 11EASIJRED • 6/28.>""(7 

bl!:PTI::i DEPTH TEMPERATURE GEOTHERMAL GRADIENT 
METERS FEEt DEG C DES .F DEG C/KM DEG F/100 FT 

10:0 32:8 12:158 53:87 0.e 0.0 
20:0 85;5 12;240 54:03 9;0 0;8 
30.0 98.4 12. ?9C::") 55.02 55.0 3.0 
38.0 114·.8 13.080 55.49 52.0 2.9 
37.5 123.0 13.210 55.78 64.0 3.5 
40.0 1.31. 2 13.330 55.99 48.0 2.6 
42.5 139.4 13.490 56.C'8 64.0 3.5 
45.0 147.6 13. 59~0 -~;6. 46 4(l,l) 2.2 
47.5 155.8 13.740 56.?3 60.0 3.3 
51?1. 0 164.0 13, E',]O 55.E:'3 :::.s.o 2.1) 
52.5 172.2 14.010 57.22 72.t) 4.0 
55.0 180.4 :l.4.1Etf) C':.' L·-=r 

~·' . ·-''- 68.0 3.7 
57.5 18EJ.6 14,320 c:....., -.a 

·-' r. tw 56.0 .3.1 
60.0 196.8 14.430 5?.'37 44.0 2.4 
52.5 205.0 14. !:::.80 58.24 60.0 "=' '::I 

~-~ 

55.0 213.2 14. E,E,O 58.39 32.0 1.8 
67.5 221.4 14.860 .58. 75 80.0 4.4 

LOCATION• THE DALLES AMS, OREGON 
co 3W10E-33CA 

HOLE NUMBER• CARTER 
DATE r1EASURED' 7 /27-'77 

DEPTH DEPTH TEt1PERRT~RE GEOTHERr1AL GRADIENT 
METERS FEET DEG C .EG F ilEG C/l<.t1 DEG F/100 FT 

10.0 32.8 8.520 47.34 0.0 0.0 
20.0 65.5 8.800 47.84 28.0 1.5 
30.0 98.4 9.290 48.72 49.0 2 ~ . ( 

35.0 114.8 9.310 48,76 4.0 0.2 
40.0 131.2 9.::320 48.78 2.0 0.1 
45.0 147.6 9.'330 48.79 2.0 0.1 
50.0 1E.4. 0 '•9.330 48.79 0.0 0.0 
55.(?1 180.4 9.330 48.79 0.0 0.0 
60.0 1%.8 9.:310 48.76 -4.0 -0.2 
65.0 212:.2 9.320 48.78 2.0 0.1 
70.0 229.6 9.340 48.81 4.0 0.2 
75.0 245.0 9.:::60 48.85 4.0 0.2 
8l),O 2E.2,4 9.360 48.85 0.e1 0.0 



LOEAT 1£JN • PE~iDLETON AMS' OREGON 
3N,'30E- 6CBA 

HOLE NUMBER• STAGE 
DAtE r1EA91JRED • 12-'12/76 

DEPTH DEE'TH TEMPERATURE GEOTHERMAL GRADIENT 
METERS FEET DEG C DEG F DEG C/Kr1 DEG F/100 FT 

25.0 82:0 16:776 62; 19 6.0 0.0 
36.6 98:4 16:846 62:31 14.0 0.8 
35.0 114.8 16:960 62;53 24.0 1.3 
40.6 131.2 17. 130 62.83 34.0 1.9 
45.6 147.6 17.330 63.19 40.0 2.2 
50.6 164;0 17.516 63;52 36.0 2.0 
ss.6 186;4 17.756 63:95 48.0 2.El 
60:6 196;8 18.<340 64.47 58.@ 3 ? 

65.0 213.2 18; 4:36 65:17 7B.e 4.3 
76.6 '22'3;6 18:850 65;93 84.0 4.6 
75.0 246.6 19.280 66:71?1 86;0 4.7 
86.0 262:4 19:840 67:71 112.0 6.1 
8s.e 278:8 28:456 68:81 122;1?1 6;7 
90.0 295.2 2L090 69;96 128.0 7.0 
95.0 311.6 2L950 71.51 172.0 9.4 

Hl0.0 328;0 22:460 72.43 102.0 5.6 
105.@ 344:4 22:528 72:54 12:0 0;7 
110:0 368:8 22:590 72:66 14.8 0.8 
115.0 377:2 22:630 72:73 8:0 0.4 
120.0 393:6 22:660 72:79 6:0 0.3 

<D 125.0 4H1:0 22o72e 72:90 12:0 0:7 
130:0 426:4 22:740 72:93 4:0 0:2 
135:0 442:8 22:780 73:00 8:0 @.4 
140.0 459:2 22:800 73;€14 4.@ @.2 
145.0 475.6 22.850 '(3.13 10.0 0.5 
150.0 492.Q 22.860 73,15 2.0 0.1 
155.0 508.4 22.890 73.20 6.0 0.3 
160.0 524.8 22.930 73.27 8.0 0.4 
165.0 541.2 22.970 73.35 8.0 0.4 
170.0 55?.6 22.990 73.38 4.0 0.2 
175.0 574.0 23.020 7:3.44 6.0 0.3 
180.0 590.4 23.040 7:3. 4? 4.0 0.2 
185.0 606.8 23.060 7::::.51 4.0 0.2 
190.0 623.2 23.070 '?":> C-::< 1·-'·---'--' 2.0 0.1 

195. '·' 639.6 23.070 73.53 0.0 0.0 
200.0 656.0 23.100 73.58 6.0 (l.3 
205.0 672.4 23.200 73.76 20.0 1.1 
210.0 688.8 23.210 73.78 2.0 0.1 
215.0 705.2 23.220 73.80 2.¥) 0.1 

---------------------------------------------------------------------------------------------------------------·--------------------



DEPTH 
r1ETERS 

220.8 
228.Ei 
236.0 
e3s.e 
240.0 
245.0 
250.0 
255.0 
260.0 
255.0 
270.0 
275.() 
280.0 
285.0 
290.0 
295.0 
300.0 
30-~r.O 
::n0.0 

~ 

0 

DEPTH 
METERS 

10.0 
15.(l 
20.0 
25.0 
30.0 
35.0 
40.0 
45.0 
50.0 
55.0 
60.0 
65.0 
70.0 
75.0 

LOCATION • PENDU:TGN AMS, OREGON 
3N/30E- 6CBA 

HOLE NUMBER• STHGE 
DATE MEASURED• 12/12/76 

DEPTH TEt1PERATURE 

PAGE 2 

GEOTHERMAL GRADIENT 
FEET DEG C DEG F DEG C/KJ1 DEG F/100 FT 

721;6 23;230 73;81 
738;e i"3;230 73;81 
784;4 23;240 73;83 
77€1;8 23.220 73~80 
787~2 2:3.440 74.19 
S0.3. 6 23.480 74.26 
820.(?J 2:3.510 74.3C 
836.4 23.520 74.34 
852.8 23.520 74.34 
e.r::,s.2 23.::.20 7-"L:::\4 
885.6 23 .. 510 74 .. 32 
902.0 23.~;10 74. ~32 
918.4 23.500 74. J(l 
934.8 23.470 74.25 
951.2 23.410 74.14 
967.6 23.380 74.08 
984.0 23.:.:::.so 74.0.3 

1000.4 23.350 74.03 
H'J1E.. 8 23.380 7"-J..(12 

LOCAT !011 • VANCOUUER AriS, OREGON 
2W 41<-lSCC 

HOLE NUt1BER • CHRYSLER 
DATE r1EF151JRED • 8730/i'? 

DEPTH TErJPERATURE 

2;0 0,1 
e.e 0.0 
2.0 0.1 

-4.0 -0.2 
44.0 2.4 
8.0 0.4 
6.0 0.3 
2.0 0.1 
0.0 0.0 
0.\~ 0.0 

-2.0 -0.1 
0.0 0.0 

-2.0 -0.1 
-E •. O -(). :::: 

-12.0 -0.7 
-6.0 -o.:::: 
-6.0 -·0.3 

(:::J. 1(:1 0.0 
t: .. o 0.3 

GEOTHERMAL GRADIENT 
FEET DE/.3 C DEG F DE0 UK11 DE0 F/100 FT 

32.8 10.510 50.92 o.o 0.0 
4'9.2 9.830 /{9. 69 -136.0 -7.5 
65.6 s. 6•?'10 49.28 -46.0 -2.5 
82.0 9.590 /{9.26 -2.0 _,). 1 
9El.4 9.54'-') 49.1.7 -ltQ,O -0.5 

114.8 9.520 49.14 -4.0 -ra.2 
12'r1. 2 9.!=.:.20 49.14 0.0 0.0 
147.6 9.530 49.15 2.0 0.1 
164.0 9. !::.4() 49.17 2.0 0.1 
180.4 9.560 49.C11 4.0 0.2 
196.8 9.530 49.26 6.0 0.3 
21~1.2 9.640 49.35 10. Cr 0.5 
22r:l.6 9.?10 49.48 14.0 0.8 
24E..0 9,7:30 49.60 14.0 0.8 



LOCATION• VANCOUVER AMS, OREGON 
2t"' 1 H-32BB 

HOLE NUMBER• PELTZ: 
DATE MEASURED• 7/ 8,·"77 

DEPTH DEPTH TEMPERATURE GEOTHERMAL GRADIENT 
METERS FEET DE13 C DEG F DEG C/KM DEG F/100 FT 

20.0 65;6 9.880 49;78 0.0 0.0 
30.0 98.4 10,e0e se.ee 12.e 0.7 
40.0 131.2 9;790 49;62 -21. €1 -1.2 
50.0 164.0 9;75€1 49;55 -4.0 -0.2 
60.0 196;8 9;730 49.51 -2,0 -0.1 
70.0 229.6 9;780 49;60 5.0 0 .. 3 
75.0 246.0 9.900 49.82 24;0 1.3 
00.0 262.4 9;920 49.86 4.0 0.2 
85.0 278.8 9o94El 49.89 4,e 0.2 
90.0 295.2 10. 140 ~(), 25 40.•3 2.2 
95.0 :311.6 10.260 50.47 24.0 1.3 

100.0 328.\9 10.5(10 50.90 48,1) 2.6 
105.0 344.4 10.540 50.97 8.0 0.4 
110. 0 360.8 10.530 50. "'5 -2.0 -0.1 
115.0 377.2 10.540 50.97 2.0 0.1 
120.0 393.6 10.560 51. 01 4.0 0.2 
125.0 410.0 1tJ.620 51.12 12.0 0.7 
130.0 425.4 10.690 51.24 14.0 0.8 
135.0 442.8 10.760 51.~:7 14.0 E1,8 

~. 140.0 45~1.2 10.1350 51.53 18.0 1.0 
~. 145.0 475.6 10. 91iZJ 51.64 12.0 0.7 

150.0 492.0 11.010 51.82 20.0 1.1 
155.0 508.4 11.230 52.21 44.0 2.4 
160.0 524.8 11.280 52.30 10.0 0.5 

LOCATION• THE DALLES AMS, OREGot; 
2N/l0E-18RA 

HOLE NUMBER• YORK HL 
DATE 1'1EASURED• ?/ 7/77 

DEPTH DEPTH TniPERi'ITUPE GEOTHERMAL GRADIENT 
METERS FEET DEG C DEG F DEG C/KM DEG F/100 FT 

10.0 32.8 9.120 48.42 0.0 0.0 
20.0 6E::. 6 9.410 48.94 29. ~) 1.6 
30.0 9B.4 9.610 49.30 20.0 1.1 
40.0 131.2 9.710 49.48 10.0 0.5 
50.0 154.0 9.820 49.68 11.0 0.6 

LOCATION • THE DALLES AMS, OREGON 
2N/11E- SDA 

f10LE liUI1BER' HOODRI'1TN 
DATE t1E:RSURED : 6/30/77 

DEPTH DEPTH TEI'1PERATURE GEOTHERI'1AL GRADIENT 
METERS FEET DEG C DEG F DEG C/KI'I DEG F/100 FT 

40.0 131.2 10.830 51.49 0.0 0.0 
50.0 164.0 10.800 51.44 -3.0 -0.2 
60.0 196.8 10.940 51.59 14.0 0.8 



~ 

N 

DEPTH 
I'IETEP.S 

10.0 
20.0 
30.0 
4.0.0 
50.0 
60.0 
70.0 
80.0 
30.0 

100.0 
110.0 
120.•3 

DEPTH 
METERS 

15.€1 
20.0 
30;0 
35.0 
45.0 
50.0 
55.6 
66.0 
65;€) 
70.0 
75.0 
80.0 
85.0 
90.0 
95.0 

100.0 
105.0 
110.0 
115.•3 
120.0 
125.0 
130.0 
135.0 
140.0 
145. '" 

LOCAT! ON • THE t>ALLES A~IS, OREGON 
2~1/ 11 E-20AB 

HOLE NUMBER.• HAUNT 
DATE 111lASURED • 6nEv77 

DEf'TH TEMPEPRTURE GFDTHEP.MRL GRRDIENT 
FEET DEG C DEG F DEG C/1<1'1 DEG F/100 FT 

32.8 9.840 49.71 
65.6 10.120 50.22 
9El. 4 10.270 5~").49 

1]1. 2 10.450 50.81 
lEA. 0 10. 67() 51.:P1 
1%.8 10. 75(.1 51. :015 
229.6 11.~J20 51.84 
262.4 11.220 52. c.·o 
29~~. 2 11. 4'30 :=.2. 68 
32E:.O 11.770 5:3. :!.9 
35('1'.8 12.050 53.69 
393.6 12.290 .54.12 

LOCAT !Of~ • THE DALLES AMS , OREGON 
2N/12E'- 3Ct 

HOLE HU11BEP ·' RDI~ENRCK 
DAtE f1EASIJRED • 8/ i /77 

0.0 
28.0 
15.0 
18.0 
22.0 
8.0 

27.0 
20.0 
27.0 
28.0 
28.0 
24.0 

0.0 
1.5 
0.8 
1.0 
1.2 
0.4 
1 .~. 
1.1 
i.E. 
1.5 
1.5 
1.3 

DEF'TH TEMPERA1URE GEOTHERI'IAL GRADIENT 
FEET DEG C DEG F DEG C/li:H DEG F/100 FT 

49 2 8;020 
65 6 8;216 
98 4 8;84@ 

1148 9; 12@ 
147 6 10;34@ 
164.@ 11. @80 
186;4 11; 100 
196.8 1LD@ 
213;2 11. 180 
229:6 11.210 
246.0 11.240 
262.4 11.280 
27Ei.B 11.320 
295.2 11.420 
:311.6 11.450 
32Ei.O 11" 41::10 
344.4 11.530 
::::E.(J. 8 11. 68~J 
':1'/-:r -::1 
-" I ' .:..... 11. 77(3 
393.6 11. Er:3o 
410.0 11.860 
426v4 1.1.970 
442.8 11.960 
45'01. 2 11. '320 
4?.r:;. 6 11.980 

46 44 
·16 78 
47 91 
48 42 
5e 61 
51 94 
51 98 
52. €'13 
52; 12 
52.18 
52.23 
52 ... 30 
52.38 
52.56 
52. Ed 
52.66 
52.75 
SJ.El2 
53.19 
53.29 
53. :::s 
53.55 
53.5:3 
53.45 
5:3.56 

e.e 
38;@ 
63.6 
56.0 

li:e, e 
148.0 

4.0 
6>0 

1@.0 
6.0 
6.0 
8. () 
8.0 

20.0 
6.0 
6.0 

10.0 
30.0 
18.0 
12.0 
6.0 

22.0 
-2.0 
-e:.e 
12.0 

6.0 
2.1 
3.5 
2 .. 1 
6.7 
8.1 
0.2 
0.3 
(~.5 

0.3 
0.3 
0.4 
0.4 
1.1 
0.:3 
0.3 
0.5 
1.6 
1.0 
0.7 
(?t. :::: 
1.2 

-0.1 
-0.4 
0.7 



LOCATION• THE DALLES AMS1 OREGON 
2N/12E-:- 5BA 

HOLE rlUMBER • BERtHoLD 
DATE MEASURED• 6/28/77 

DEPTH DEPTH TEMPERATURE GEOTHERMAL GRADIENT 
METERS FEET DEG C DEG F DEG C/l<"H DEG F/100 FT 

50.0 164.0 12.650 54.77 0.0 0.0 
100.0 328.0 13.530 55.35 17.6 1.0 
130.0 426.4 14.710 58.48 39.3 2.2 
140.0 459.2 14.790 58.62 8.0 0.4 
145.0 47E.6 14.840 58.71 10.0 0.5 
150.0 492.0 14.890 5Ei.80 10.J;.) 0.5 
155.0 508.4 14.980 58.96 1El.0 1.0 
160.0 C?"":. 0 ·-''- ' • w 15.040 59.07 12.0 0.7 
165.0 541.2 15.110 59.20 14.(?,1 0.8 
170.0 557.6 15.170 S9.31 12.0 0.7 
175.0 574 .\!:) 15.270 59.49 20.0 1.1 
180.0 590.4 15.390 59.70 24.0 1.3 
185.0 606.8 15.450 .59.81 12.0 0.7 

LOCATION• tHE DALLES AMS, OREGON 
2N<i2E- 6BB 

HOLE NUMB[JP • ;.1 I LSON B 
DATE MEAS·RED• 6/28/77 

~ DEPTH DEPTH TEMPERATURE GEOTHERt1AL GRADIENT 
w METERS FEET DEB C DEG F DEG C/KM DEG F /l€l0 FT 

10.0 32;8 11. 86e 53;35 e.e 0.0 
15.e 4S;2 12,e5e 53.69 38.0 2.1 
2€Ul 85;6 12:210 53:98 32.€) 1.8 
25.0 82.0 12.340 54.21 26.0 1.4 
30.0 98.4 12.470 54.45 25.0 1.4 
35.0 114.8 12.600 54.68 26.0 1.4 
40.0 131.2 12.730 54.91 26.0 1.4 
45.0 147.6 12.880 55.1a 30.0 1.6 
50.0 164.0 13. ~340 .55,47 32.1--J 1.8 
55.0 1a0.4 13.240 55.B3 40.0 ? ·-:.-

LoC 

60.0 196.8 13.310 55.96 14.0 0.a 
55.0 213.2 13.450 56.21 28.0 1.5 
70.0 229.6 13.610 56.50 32.0 1.8 
75.0 246.1) 13.790 55.82 36.0 2.0 
80.(1 262~. 4 13.970 57.15 36.0 2.0 
a5.0 ---278.8 14.350 57.83 76.0 4.2 
90.0 295.2 14.650 5a.J7 60.0 3.3 
93.5 :306.7 14.880 58.7a 65.7 3.6 



LOCAT! ON • 'tHE DALLES ~ F'lMS 1 OFEGON 
2N712E-i6Cl3A 

HOLE NUMBER • 7 ~1 I HLL 
DATE nERSIJRED • 8.'~ 2f?7 

DEPTH DEPTH TE11PE:PATUPE GEOTHERMAL GRADIENT 
METERS FEET DEG C DEG F DEG C/KM DEG F/1®0 FT 

10.11' 31"'.8 11;876 53;37 6.e 0.0 
2e.e 65;6 12;336 54; 19 410;6 2.5 
3€UJ 98;4 12;74@ 54;93 41.0 2.2 
40.0 13L2 13.196 55;74 45.6 2.5 
5€1.6 164;6 13;656 56;87 46.0 2.5 
66;0 196;6 14; 17@ 57;51 5E';6 2.9 
70.0 229.6 14.600 58.28 43.0 2.4 
80.0 262.4 15.100 59.18 50.0 2.7 
90.0 295.2 15.710 60.28 51.0 3.3 

100.0 328.0 15.080 60.94 37.0 2.0 
110.0 350.8 15.430 E1.S7 :35 .. 0 1.9 
120.0 3S:::r.6 15.640 61.95 21.0 1 ? 

·~ 130. (j 426.4 17.040 62.67 40.0 2.2 
140.0 459.2 17. :::uo 6:::::,. 1E. 27.0 1.~, 
1so. o- 49C:.IZl 17.570 63.53 26.0 1.4 
160.0 524.8 18.080 64.54 51.0 2.8 
165.0 541.2 18.2'30 64.'32 42,0 2.3 
170.0 557.6 18.450 65.21 32.0 1 0 . ,_, 
175.Cl 574.0 18. E.lO 65 .. S0 :32.0 1.8 
180.0 59C1.4 18.760 65.1'7 30.0 1.6 

~ 185.1) 606.8 18. 8E!O 65.98 24.0 1.3 ..,. 
LOCAT ICIN • THE DALLES RHS o OREGON 

2N/l3E-31CD 
HOLE NUMBER • r10NTGr1RY 
DATE t1EASLIRED ' 8/ 37?? 

DE!'TH DE!'TH TEr1PERATURE GEOTHERMAL GRADIENT 
METERS FEET DEG C DEB F DEB C/KH DEG F/10e FT 

10.0 32.8 ll.81@ 53.26 0.0 0.0 
2e.e 65;5 12.290 54.12 48.0 2.6 
30:@ 98;4 1E:.66fj .54;?9 37;€1 2.@ 
40.0 131.2 12.920 55.26 25.0 1.4 
50.0 154.0 13.110 55.50 19.0 1.0 
50.0 1%.8 13.440 56.19 33.0 1.8 
70.0 22Sl.6 13.920 57.06 48.0 2.E. 
80.0 262.4 14.110 57.40 19.0 1.0 
90.0 29;o;,2 14. E:50 58.75 75. (? 4.1 

100.0 32E:.o 15.400 59.72 54.0 3. (?r 
110.0 :360.8 15.820 60.46 42.0 2.3 
120.0 3'33"5 15" 2:3~~) 61.21 41.0 •;1 ~· 

~·~ 130.0 426.4 16.830 62.29 60.0 3.3 
140.0 459.2 17.260 6~i.07 43.0 2.4 
1.50.0 492.0 17.730 E·3.91 47.0 2.5 
160.0 52A.8 18.310 E-4.96 58.0 3.2 
170.0 557.6 18.650 65.57 34.0 1.9 
175.0 574J) 18.810 6~ .• E\5 32.0 1.8 



LOCATION• THE DALLES AMS• OREBON 
2N/14E,.31DA 

HOLE Nllt1BER • NATERS 
DATE ME'ASURED ' ?/ 1/77 

DEPTH DEPTH TEMPERATURE BEOTHEFI"IAL BRAD I Et'T 
METERS FEET DEG C DEG F DEB C/](M DEB F./100 FT 

30.0 98,4 14.090 57;36 e,e e.e 
35.0 114.8 14.120 57.42 6.0 0.3 
40.0 131.2 14.220 57.60 20.0 1.1 
45.0 147.6 14.200 57.56 -4.0 -0.2 
50.0 164.0 14.220 57.60 4.0 0.2 
55.0 180.4 14.270 57.69 W.El 0.5 
60.0 1%.8 14.260 57.57 -2.0 -0.1 
65.0 213.2 14.300 57.74 8.0 0.4 
7i:1.0 22'::1.6 14.330 57.79 6.0 0.3 
75.0 24E,.O 14.390 57.90 12.0 0.7 
80.13 252~. 4 14.410 57. '=14 4.0 0.2 
85.0 27E:.8 14.400 57.'::12 -2.0 -0.1 
90.0 295.2 14.450 5B.e'1 10.0 0.5 
95.0 311.6 :L4. 51:..~0 58.10 10,l:) 0.5 

100.0 32Ei.0 14. 4"30 58.('8 -2.0 -0.1 
104.0 341.1 14.660 58.39 42.5 2.3 

~ 

(Jl 



LOCAT !ON ' PE~itJLETON AMth Oli!EIBON 
2W26E-32CC 

HOLE NUMBEP• GRIEB 
DATE MEASURED• 2/24177 

DEPTH DEPTH TEMPERRTURE GEOTHERMRL GRADIENT 
METERS FEET DEG C DEG F' DEG C/Kn DEG F/100 FT 

100.e 328;0 19;488 67.86 e.0 0:8 
105,0 344:4 19;680 67:42 40:0 2.2 
110:0 360:8 19.850 67o73 34:0 L9 
115.@ 377.2 2e. 110 68;2@ s2.0 2.9 
126:0 393:6 20; 1513 68.27 8.0 0.4 
125:0 41e.e 2Eld60 68.29 2:0 0.1 
1ae.e 426A 20.18€1 68.32 4,e e,e 
135.0 442;8 20•1'30 68:34 2;0 0:1 
14El.0 459:2 20:210 68:38 4.0 0.2 
145;0 475.6 2€l.22El 68.40 2.0 8:1 
150·0 492.0 26:230 58.41 2:0 0.1 
155.0 508:4 20:230 68,41 8;€1 8:8 
150:0 524:8 28:23El 68:41 0.0 8.8 
165:0 541.2 20.226 68:40 -2;8 -0.1 
170:0 557.5 ;E!3; sse 58:99 65:e 3.5 
175.0 574;8 2•3: 790 69.42 48.0 2.6 
180.0 590,4 20.970 6'3o75 36.0 2:0 
185;0 6%.8 21.130 70:0.3 32.e 1.8 
190.e 623.2 21, 27El 7<3:29 28.0 1. 5 
195.0 639.6 21 ~ 280 70.3@ 2.e 0.1 

~ 200.0 656;0 21.280 r'e.30 0.0 0.0 Cf> 205.0 672.4 21.280 70;30 0.0 0.0 
210.0 688;8 2L290 70;32 2.0 0.1 
21s.e 705.2 21.300 7€);34 e~e 0.1 
220.0 721.6 21.450 70.5.1 30.0 1.6 
225.0 738.0 21.440 70.59 -2.0 -0.1 
230.0 754.4 21.430 70.57 -2.0 -0.1 
235.0 770.8 21.440 70.59 2.0 0.1 
240.0 787"2 21.-450 70.61 2.0 0.1 
245.0 80:=:. 6 21 "450 70,61 0. () 0.0 
250.0 82(;1. 0 21.510 ?o·. 72 12.0 0.? 
255.0 83fr,4 21. S~JO 70.70 -2.0 -0.1 
260.0 852~. ,g 21. '300 71.42 80.0 4.4 
265.0 8ti9.2 21.840 71.31 -12. (.i -0.? 
270.0 885.5 21.E:3e ?1. 2'3 -2.0 -o-.1 
275.0 902.0 21.840 71.31 2.(0 (1. 1 
280.0 918.4 21.850 71.33 2.0 0.1 
2e.s. 0 934-.8 '21. f350 71. ~i3 0.0 0.0 
290.0 951.2 21.850 71.33 0.0 0.0 

LOCATION: PENDLETON A~1S, OREGON PAGE 2 
2N/26E-32CC 

HOLE ~iUnBEP ' 13R I EB 
DATE MEA':C;URED ' 2/2-4/77 

DEPTH DEPTH T.E1·1PERATURE GEOTHERMAL GRADIENT 
~1ETER5 FEET DEG C DEG F DE13 C/KM DEG F/W0 FT 

295.0 967.E 21.Ei50 71.33 ~J.0 0.0 
300.0 984.0 21.860 71.:::.-6 2.0 0.1 
305.0 1000.4 21.850 71.35 0.0 0. () 
~:10.0 1015 .. 8 21. I360 71.35 0.0 (). 0 



LOCAT lOt~ • GRA~iGEV I LLE 1'1~19' OREGON 
2N/40E- 8CBA 

HOLE NUMBER 1 EDt1UND 
DATE ~1EASURED I 8/25/77 

DEPTH DEf'TH TE11PERATURE GEOTHERMAL GRADIENT 
METERS FEET DEG C DEG F DEG [/KI4 DEG F/100 FT 

20.0 65.6 11:1.960 51;7:3 0.0 0;0 
30.0 9EIA 1L090 51.96 13;0 0.7 
40.0 131.2 11.260 52.27 17;0 0.9 
se.0 164.0 11.600 52;88 34.0 1.9 
60.0 196;8 11.990 5:3;58 39.0 2.1 
70.0 229.6 12.220 54.00 23.0 1.3 
80.0 262.4 12.580 54.64 35.1~ 2.0 
90.0 2%.2 12.'790 55.02 21.0 1.2 

100.0 328.0 13.150 55.57 36.0 2.0 
110.0 360.8 13.4'30 56.28 34.0 1.9 
120.0 ::::9::::.6 13.'350 57.11 46. (~) 2.5 
130.0 42E .. 4 14.270 57.69 32.0 1.8 
140. '" 459.2 14.6E0 ~,8.39 33.0 2.1 
150.0 4'3C'.0 15.110 .59. 2~) 45.\'l 2.5 
150.0 524.8 15.530 59.95 42.('1 2.3 
170.0 55['.6 15.760 60.J7 2:3.0 1.3 
180. l) 590.4 16.210 61.18 45.0 2.5 
185.0 606.8 16.640 61.95 86.0 4.7 
190.0 62~:.2 16.710 62.08 14.0 0.8 
1'35.0 639.6 16.810 62.26 20.0 1.1 

~ 

..... 
LOCAT ION • GRANGEVILLE At1S, OREGotj 

2N/40E,.-27CA 
HOLE t'UI1BER • HUFFt1AN 
DATE MEASURED• 8/25/77 

DEPTH DEF'I'H 1'Et-1PERRTURE GEOTHE'.RMAL GRAD I Em 
t1ETERS FEET DEG C DEG F DEG C/H1 DEG F/100 FT 

20.0 65.6 8.1:::.80 47.62 0.0 0.0 
30.0 98.4 8.1360 47.95 1.9.0 1.0 
35.0 114.8 8.'340 48.(19 15.0 0.9 
40.0 131.2 9.120 48.42 36.0 2.0 
45.0 147.6 9.:320 48.78 40.0 ·~ ~ 

~-c. 
50. (1 164.0 '3.530 49.15 42.0 2.3 
55.0 18«,. 4 '3. 760 49.~:7 46.0 2.5 



LOCRT !ON • ()ANCOU!JER Al·1s , Ol<EBON 
1N' 1H-25BG 

HOLE NUMBER • . THrlPSNRD 
DATE MEASURED • 7/29 .. <""77 

DEPTH DEPTH TEMPERATURE GEOTHERMAL GRADIENT 
METERS FEET DEG C DEB F DEI:3 C/KM DEG F/10€1 FT 

58.0 164.0 9.598 49·26 8,e ;:l;;:l 
e8.e 196;8 9;578 49;23 -2.0 -0.1 
es.8 213·2 9;598 49;26 4.0 0.2 
78.8 229.6 9;608 49;28 2;0 0.1 
75.8 246.0 9;78EJ 49;6@ 36.0 e.e 
80.0 262.4 9.810 49.66 6.0 0 -, 

.~ 

85.0 278.8 9.880 49.78 14.0 0.8 
90.0 295.2 9.970 4-9.'35 18.0 1.0 
95.0 311.6 10.070 50.13 20.0 1.1 

100.0 328.0 10.170 .50.31 20.0 1.1 
10.5. (~) 344.4 10.260 50.47 1EL0 1 ~ 0 
110.0 360.8 10.:340 5(). 61 16.0 0.9 
115,0 .:.377.2 10.410 50.?4 14.0 0.8 
120.0 393.6 10.490 50.88 16.0 0.'3 
125.0 410.0 1o.t:.o0 51.08 22.(1 1 ~ ..._ • c. 
1:30.0 426.4 10.7()0 51.26 20.0 1.1 
135.0 442.8 10.B00 51.44 20. () 1.1 
140.0 45'::1.2 10.B60 51" ~",5 12.0 0.7 
145.0 47S.6 i(j, 92CT 51.66 12.0 0.7 

~ 
150.0 492.0 11. C'i00 51.2.0 16.0 0.9 

co 



LOCAT! ON • \)ANCOUIJER AMS , OREGON 
1N/ 2E-16All 

HOLE NUt1BER • PORTA I R 
DATE MEASURED• 6/22/77 

DEPTH DEPTH TEt1f'ERATURE GEOTHERMAL GRADIENT 
METERS FEET DEG C DEG F DEG C/KM DEB F/10{) FT 

10.0 32.8 11.760 53.17 0.0 0.0 
12.5 41.0 11.750 53; 15 -4.0 -0.2 
15.0 49.2 11.720 53; 10 -12.€1 -0.7 
17.5 57.4 11.670 53.01 -20.0 -1.1 
20.0 65.6 11.640 52.'35 -12.0 -0.7 
22.5 73.8 11.620 52.92 -8.0 -0.4 
25.0 82.0 11.596 52;86 -12.6 -€1.7 
27.5 9El.2 11.560 52.EH -12.0 -0.7 
3El.0 98.4 11.560 52;81 0.0 0.0 
35.0 11"'.8 11.576 52.83 2.0 0.1 
32.5 106.6 11.550 52.?9 8.0 0.4 
37.5 123.0 11~580 52.84 rs.e 0.3 
40.0 131;2 11;600 52;88 8;0 0;4 
42.5 135;4 11.640 52;55 16.0 0.5 
45;€) 147.6 11.670 53; €l1 12;0 0.7 
47.5 155.8 11.710 53.08 16.0 0.5 
50.0 164.0 :l-1.770 53.15 24.0 1.3 
52.5 172.2 11.840 53. ::::1 28.0 1.5 
55.0 180.4 11.930 53.47 36.0 2.0 

~ 
57.5 188.5 12.010 53.62 32.0 1.8 

"' 50.0 196.8 12.12() 53.82 44.0 2.4 
55.0 213.2 12.:350 54.23 45.0 2.5 
70.0 229.6 12. 60(i 54.58 50.0 2.7 
75.0 246.0 12.850 55.1.3 50.0 2.7 
80.0 2C2.4 13.020 55.44 34.0 1 q 

85.0 2?8.8 13.140 55.65 24.0 1.3 
90.0 295.2 13.160 s.s. 69 4.c• 0.2 
95.0 :311. 6 13.160 55. E.9 0.0 0.0 

100.0 328.0 13.160 55.59 0.l3 0.0 
104.5 342.8 13.200 55.f'6 8.9 0.5 



N 
0 

DEPTH 
METERS 

5.® 
10.€! 
15.0 
20.0 
25.0 
30.0 
.35.0 
40.0 
45.0 
5(1.0 
55.0 
60.<') 
65.0 
70.0 
75.0 
80.0 
85.Cl 
90~0 
95.0 

LOCFIT 1 ON • VANCOUVER f'lt1S ' OREGON 
1N..,.. 2E-24DA 

HOLE NUMBER• 158THAl!Jl 
DATE t1EASURED I 7/25/'77 

DEPTH TEMPERATURE GEOTHERMAL GRADIENT 
FEET DEG C DEG F DEB C/KM DEB F/100 FT 

18.4 1E;68€l 54;81: 0.® 0 .. e 
32.8 12:2.30 54;€11 -9®.® -4.9 
49;1: 1e;.30e 54.14 14.® ®.8 
65.6 12:04€! 53;67 -52.® -E.'l 
82.0 11 ... 980 53.38 -32.0 -1.8 
98.4 11.790 r::.-., '0':) 

._o.,.:.. C.'- -18.0 -1.0 
114.8 11.700 53.06 -18.0 -1.0 
131.2 11. t:..SO 52.97 -10.0 -0.5 
147.6 11.650 52.97 0.0 0.0 
16~.0 11.680 53.EJ2 6. (?! 0.3 
180.4 11.740 5:::L 13 12.0 0.7 
196.8 11.830 53.2.9 18.0 1.0 
2L:J.2 11.920 53.46 18.0 i.O 
229.6 12.0.50 5:3.69 26.0 1.4 
246.0 12.170 '=·?.. 91 24. CJ 1 ~ ov 
262.4 12.32Ql 54.18 :30.0 i .6 
27fl .. S 12.4:30 54.46 :32.0 1.8 
295.2 12.620 54.72 28.0 1.5 
311. E, 12.750 54.95 26.0 1.4 



LOCA! ION • t)ANCOUlJER At15, OREGO~I 
1W 2E-29nA 

HOLE NUMBER• 79-THOHP 
DATE MEASURED • 1€V13/77 

DEPTH DEPTH TEMPERATURE GEOTHERI1!9L GRAD I EliT 
METERS FEET DEG C DEG F DEG C/KM DEG F/100 FT 

55.0 180;4 11;730 53; 11 0.0 0.0 
60.0 1'l6;8 1L42€l 92;56 -82.€) -3.4 
65.0 213;2 1L271il 52.29 -30.0 -1.6 
70.0 229;6 1L 141'l 52.es -26;€) -1.4 
75.0 246;6 11;04@ 5L87 -26.6 -1;1 
80.0 262A 16;97@ !;:11. 75 -14.@ -6.8 
85.0 278;8 16;926 51.66 -lO;El -0.5 
90.0 295;2 16;906 51.62 -4;€) -e.2 
95.0 311.6 10;906 51.62 6.e 0.0 

160.0 328;6 10;928 51;66 4;0 0.2 
105.0 344.4 10.940 51.69 4;0 0.2 
110.0 360.8 10.980 5L76 8;0 0.4 
115.0 377.2 11.030 51.85 10;0 0.5 
120.0 393.6 11.090 51.96 12;0 e.? 
125.0 410.0 11.180 52.12 18;0 Le 
130.0 426A 11.260 52.27 16.e 0;9 
13S.e 442.8 11.320 52.38 12.e e.? 
140.0 459.2 11;:370 52;47 t~;,,e e.s 
145.0 475;6 1L46e 52;63 1s.e Le 

N 15e.0 "'!92;0 1L55e 52.-19 18;@ L6 
~ 

155.0 508;4 11.660 52;99 22;0 1.2 
160.0 524.8 11.750 53; 15 18;0 1.0 
165;0 541.2 11. sse 53,4e 28;@ LS 
170.e 557;6 12.e4e 53.67 30;6 1.6 
175.0 S74.0 12.210 53.98 34.0 1.9 
180.0 590.4 12.370 54.27 32.0 1.8 
185.0 605.8 12.510 54.52 28.0 1.5 
190.0 623.2 12.580 54.82 34.0 1.9 
195.0 539.5 12.840 55.11 32.0 1.8 
200.0 656.0 13.010 55.42 34.0 1.9 
205.0 57:0~ .4 13.17Ce) 55.71 32.0 1.8 
210.0 688.8 13.320 55.98 30.0 1.6 
215.0 705.2 13.490 56.28 34.0 1.9 
220.0 721.6 13.670 56.61 36.0 2.0 
225.0 738.0 13.820 56.88 30.0 1.6 
230, L?J 754.4 i3.980 57.16 32.0 1.8 
235.0 770.8 14.100 57,.38 24.0 1.3 
240.0 787.2 14.210 .57. =.s 22.0 1 ? 
245.0 803.6 14~310 57.76 20. (~) 1.1 



LOCAT I ON • lJANCOUl!ER AMS' OREGOrJ 
iN/ 3E-33AD 

HOLE NUMBER' HJE-WW 
DATE MEASURED • 1 EV 1 2,'77 

DEPTH DEPTH TEMPERATURE GEOTHERf1AL GRADIENT 
METERS JT!ijET DEG C DEG F DEG UK!1 DEG F/l®€l FT 

55.0 100;4 1L95e 53;51 e;e 0.0 
60.0 196;8 11·990 53:58 8:0 f.); 4 
65.0 213d:> 12:058 53.69 12:8 0;7 
78.8 229;6 12;130 53.83 16:0 0.9 
?S.e 246;8 12;200 53.96 14;0 0;8 
88.0 262;4 12:280 s4de 16;8 @;9 
85.0 278o8 12:370 54:27 18;8 L€l 
98.0 295;2 12:470 54:45 20; io;:) 1;1 
95;0 31L6 12;588 54:64 22;0 L2 

108.0 328:0 12.780 54:86 24:8 L3 
105;0 344:4 12:878 55d7 34.8 1;9 
110.<:) 368.8 12:99<:! 55.38 24:0 L3 
115;0 377:2 13.e5e 55:43 12:0 e.7 
128;0 333:6 13.12e 5.5;62 14:8 8;8 
125.0 +l8:0 13:190 55:74 14;8 0.8 
130,0 426·4 13.32e 55:98 26·0 1;4 
135.0 442:8 13.5.38 56:3.5 42;8 2:3 
140.0 459·2 13: 8Hl 56:86 56;0 3.1 
145.0 475;6 14,1380 57:34 54;0 3.~ 
1se.8 492;0 14:268 57~67 36:0 2.0 

N 155.0 508:4 14:410 57~94 3€1.€1 1.6 N 
168.0 52"1:8 14;600 58;28 38.0 2.1 
165.0 541:2 14:8ee 58:64 4€1;0 2.2 
1713.0 55T.6 14.80€1 58.64 €1.€1 0.0 
175.0 574.0 i"/.810 58.66 2.0 0.1 
180.e 590.4 15.26(j 59.4T 9e.e 4.9 
185.0 606.8 15.530 59.35 54.0 3.0 
190.0 523.2 15.830 60.43 60.<3 '0 '0 ....... ~ 
195.0 E.33.6 16.020 50.84 38.0 2.1 
200.0 656.0 1~ .. 190 61.14 :?A. 0 1.9 
205.0 572.4 16.360 f,L45 34.0 1.9 
210.0 688.8 1E .. E.40 51.77 36.0 2.0 
215.0 705.2 15. E.?O 62.01 26.Cr L4 
220. () 721. :S 16.890 62.40 44.0 2.4 
225.0 738.0 17 .13() 62. E:3 413.0 2.6 
230.0 754.4 17.340 63.21 42.0 2 .. 3 
235.0 770.8 17.520 63.54 36.0 2. (j 
24Qi.0 787.2 17.700 63.S6 36. 1?1 2,ij 
245.0 8(.0. 6 17.890 64.20 :38.0 2.1 

-----------------------------"----:-------~---------------------------· 



LOCATION• VANCOUVER AM5• OREGON PAGE 2 
iW 3E-33AD 

HOLE t1UMBER • PHB-l.JFi 
DATE 11EA5URED • H'V12/77 

DEPTH DEPTH TEMPERATURE GEOTHERI1AL GRADIENT 
METERS FEET DEG C DEG F DEG C/KM DEG F/100 FT 

250.0 826.0 18;09€) 6•\; 56 4€); 0 9·Q 
~•L 

255;0 836.4 18;270 64;89 36;0 2.0 
260.0 852.8 18.450 55.21 35.0 2.0 
265.0 859.2 18.520 65.52 34.0 1.9 
270.0 885.6 18.800 E.S. 84 36.0 2.0 
275.0 902.0 18.970 66.15 34.0 1.9 
280.0 918.4 19.140 56 . .:15 34.0 1.9 
285-.0 934.8 19.310 66. 7E, '34.0 1.9 
290.0 951.2 19.470 67.1(15 32.0 1.8 
295.0 957.6 19.630 67.3:3 32.0 1 c. ,D 
300.0 '384.0 19.780 67.60 30.0 1.6 
305.0 1(J00. 4 19.94() 67.89 32.0 1.8 
310.0 W15.8 20.080 68.14 28.0 1.5 
315.0 1033.2 20.210 68.38 26.0 1.4 
320.0 1049.6 20.:360 68.65 30.~cJ 1.6 
325.0 1065.0 20.540 68.97 36.0 2.0 
330.0 1082.4 2t2. 2<:30 69.49 58.0 3.2 

LOCAT 1 O~i • l)RNCOUUI!R RMS ' OREGON 
iN" 3E-36BR 

N HOLE NUMBER • TRTDLCT'Y w DATE 11EASIJRED I 11.-'' 4/77 

DEPTH DEPTH TEMPERATURE GEOTHERMAL. GRADIENT 
METERS FEET DEG C DEG F DEG C/!::11 DEG F/100 FT 

55.e 180.4 11.@60 51.91 0d'l ~); 0 
60o0 196.8 1L66El 5L91 e.6 0;0 
65;0 213;2 1L 060 51.91 0;0 e.o 
70.0 229.6 11.060 51;91 e.e e.e 
75.0 245;0 11.ese 51.89 -2;0 -IJ;l 
oo.o 26E~, 4 1Lese 51;89 0.e e.e 
85o0 278.8 1Le56 51.89 El;El e.0 
90o6 295o2 11.650 51.89 0.e tl.El 
95.0 311.6 11.050 51.89 0.0 0.0 

100.0 328.0 11.050 51.89 0.0 0.0 
105.0 344.4 11. !)50 51.89 0.0 0.0 
110.0 350.8 11.050 51.89 0.0 0.0 
115.0 377.2 11.060 51.91 2.0 0.1 
120.0 39:01.6 11.060 51.91 0.0 0.0 
125.0 410.0 11.080 51.94 4.0 0.2 
130.1~ 426.4 11.190 52.14 22.0 1.2 
135.0 442.8 11.710 5:3.08 104.0 5.7 
140.0 459.2 12.220 54.(i0 102.0 5.5 
145.0 475.6 12.7?0 54.99 110.0 5.0 
150.0 492.0 13.300 55.94 106.0 5.8 
155.0 508.4 13.660 55.59 72.0 4.0 
160.0 524.8 14.000 57.20 68.0 3.7 
155.0 541.2 14. :.37~?1 57.87 74.0 4.1 



LOtRt I oN • THE DALlJ<:S AMS , OREGON 
1N,· 9E- iAC: 

HOLE NUMBER I P~ICH!JWL 
BATE 11ERSURED • 6>" 7<?7 

DEPTH DEPTH TEMPERRTIJRE . GEJJ'TH!;;RMRL. GRADIENT 
METERS FEET DEG C DEG F DEG CKM DEG F/100 FT 

20.0 65;6 1L 190 52; 14 8.e 0.8 
38.8 98:4 13; 150 5S:67 196;8 18·8 
35.8 114;8 14.878 57;33 184;0 18; 1 
40d) 131;2 16·370 61;47 468;8 25.2 
45;0 147;6 19;358 66;83 596;0 32~7 
50;8 164.8 23;758 74.75 888;El 48;3 
ss.8 188;4 24;378 75;87 124.e 6;8 
68;8 1'36:8 24:370 75.87 e.e 0.8 
55.8 213:2 24.300 75.88 2;0 0.1 
78.0 229;6 24.380 75;88 0;0 

0. '" 75.0 246.0 24;37@ 75;87 -2.0 -0.1 
BO.t> 262.4 24; ·~HI 75;'34 8.0 <3.4 
8S.e 278.8 24;42t> 75;':16 2.@ <3.1 
9<3.0 295.2 24.42@ 75.96 to. e o.e 
95.e 311.6 24;47<3 76.05 10.e 0.5 

100.0 328.0 24.470 76;05 0.0 0.0 
105.0 344.4 24.510 76.12 8.0 0.4 
110.0 360.8 24. 59') 76.25 16.@ 0.9 
115.0 37'?.2 22.09@ 71.76 -500.0 -27.4 
120.0 3'3.3.6 22.060 71.71 -6.0 -0.:3 

N 125.0 410.<3 22.060 71.71 0.0 0.0 ..,. 130.0 426.4 22.060 71.71 o.o El.O 
135.0 442.8 22.080 71.74 4.0 0.2 
140.0 45'3.2 22. 0'30 71. 710. 2.0 0.1 
145.0 475.6 22.080 71.74 -2.0 -0.1 
150.0 492.0 22.070 71;73 -2;8 -0.1 
15~ •. 0 508.4 22. 05Ci 71. E·9 -4.@ -0.2 
160.0 524.8 22. osel 71.69 (.i.O 0.0 
165.0 541.2 22.(?150 71. 69 Cr.O 0.0 
170.0 .5.57. 6 22.050 71.59 0.0 0.@ 
175.0 574.0 22.050 71.6'3 0.0 0.0 



LOCAtiON• THE BALLES AMS, OREGON 
1N/13E- 1CB 

HOLE NUMBER• llALLESCT 
DATE MEASURED• 7722/77 

DEPTH DEPTH TEt1PERATURE GEOTHERMAL GRAD I BiT 
METERS FEET DEG C DEB F DEB I>I<M DEB F/10@ FT 

2S.0 82:0 14:180 S7:S2 @;@ @.0 
30:0 38:4 14:600 S8:28 84;€l 4;6 
35.0 114;8 15.220 53:4e 124;€l 6;8 
40.0 131;2 15;250 59;45 6:€l 0.3 
4S:6 147;6 15;280 59.50 6.0 6.3 
50.6 164.0 15;490 59;88 41";0 2.3 
5s.e 180.4 15.640 60.15 30.0 1.8 
60.0 1%.8 15.790 60.42 30.0 1.6 
65.0 213.2 15.790 60.42 0.0 0.0 
70.0 229.5 15.800 60.44 2.0 0.1 
75.0 24Er.O 15.820 60.48 4.0 0.2 
80.0 262.4 15.820 60.48 0.0 0.0 
85.0 27B.8 15.850 60.53 E..O 0.3 
90.0 295.2 15.870 6C'~.!=57 4.0 0.2 
95.0 311.5 15.850 E.0.55 -2.cr -0.1 

100.0 328. '" 15.910 60.64 10.0 0.5 
105.0 344.4 15.980 6(3, ('6 14.0 0.8 
110.0 36(-1.8 15.000 50.80 4.0 0.2 
115.0 377.2 15.1:130 6t3.El5 6.1~ 0.3 

N 120.0 39:3.6 16.100 60.98 14.0 0.8 
<11 125.0 410.0 16. 150 61.07 10.0 0.5 

130.0 425.4 15.170 51.11 4.0 0.2 

LOCAtiON• PENDLETON AMS, OREGON 
iN/30E-27Bll 

HOLE NUMBER• FIX 
DATE MEASURED• 1V 8/77 

DEPTH DEPTH TEMPERATURE GEOTHERMAL GRADIENT 
METERS FEET DEG C DEG F DEB C/I<t1 DEB F/100 FT 

75.0 246.0 13:190 55.74 e:0 0.0 
80.€l 262;4 14.580 S8;24 278.6 15.3 
85.0 278.8 14:58€l 58;24 6.0 e.0 
9€l.0 295;2 14;660 58:28 4.0 0.2 
95.0 311. Ei 14:610 58.30 2.0 0.1 

16.0.0 328.0 14:610 58;30 e.e 0.0 
105.0 344.4 14.550 58:37 8.0 0.4 
110.0 360.8 14.570 58.41 4.0 0.2 
115.0 377.2 14.700 . 58.46 6.0 0.3 
120.0 39:::1.6 14.730 58.51 6.0 0.3 
125.0 410.0 14.760 58.57 6.0 0.3 
130.0 42E·.4 14.770 58.59 2.0 0.1 
135.0 442.8 14.810 58.6E· 8.0 0.4 
140.0 459.2 14.830 58.69 4.0 0.2 
145.0 475.6 14.870 58.77 8.0 0.4 
150.0 492.0 14.910 58.84 8.0 0.4 
155.0 508.4 14.940 58.89 6.0 0.3 
160.0 524.8 15.040 59.EJ7 20.0 1.1 
155.0 541.2 15.050 59.09 2.0 0.1 
170.0 557.6 15.060 59.11 2.0 0.1 
175.0 574.0 15.050 59.09 -2.0 -0.1 



" "' 

DEPTH 
METERS 

45.0 
50.0 
55.0 
60.0 
65.0 
70.0 

DEPTH 
METERS 

5.0 
7.5 

10.0 
12.5 
15.0 
17.~. 
20.0 
-,-~ c c._.-' 
25.0 
?'"' c:-'- ( . ._, 
30.0 
32.5 
35.0 
37.5 
4o.e! 
4~ "' c.~ 

DEPTH 
rlETERS 

40.0 
45.0 
50.0 
55.0 
60.0 
65.0 
70.0 
75.0 
80.0 
85.0 
90.0 
95.0 

1130.0 

LOCAtiON• PEN!)LETPN AMS, OREGON 
1N/:38E-24AC 

HOLE NU~IBER • BA'!L INK 
DATE f·IF.ASUPED • 7/22/77 

---··--------------"----'---·-------·----------

DEPTH TEMPERATURE GEOTHERI1Al GRAD I ENT 
FEET DEG C DEG F DEC'i e-rn 

147.6 '3.500 4'3.2.8 0.0 
16-4.0 9.5-10 49.12 -18.0 
180.4 9. 431:) 48. Sl7 -16.0 
19Er.8 9 .. 360 48.85 -14.0 
213.2 9.310 4B.76 -10.0 
229.6 9.25(:::") 4f3. 65 -12.0 

LOCRT ION • GRANGEV l LLE 1'1MS, OREGON 
1W39E-23CC 

HOLE NUI1BER • ~.JSTrjSKO~·J 
DATE MEASURED • 8/24/Ti' 

DEG F/100 FT 

0.0 
-1.0 
-0.9 
-0.8 
-<3.5 
-0.7 

DEPTH TEMPERATURE GEOTHERIIAL GRAr• I ENT 
FE!CT DEG C DEG F DEG C/l(M 

16.4 11.260 52.27 
24.6 11.370 52.47 
32.8 11.440 52.59 
41.0 11.500 52.70 
49.2 11.540 52.77 
57.4 11. E.60 ~-.z. '39 
65.6 11. 6f3C1 53.02 --:r-, ,, 
o..:::r.o 11.780 .S3.C:I::.i 

82.C1 11.80() 53.24 
g(:r. ~~ 11.:-360 53.J5 
9E:.4 11.890 53.40 

10E •. 6 11. '340 53.49 
114.8 11.950 :;::.3.53 
12:3.0 11. 9!:30 53.56 
131.2 11.990 .S3.E;8 
139.4 12.()H) 53.62 

LOCRTI ON • iJRfjCOU\!ER RM3, OREGO~I 
iS/ 2E- 2BD 

HOLE NUMBER• DDHS 
DATE MEASURED• 7/18/?r' 

i). 0 
44.0 
28.0 
24.0 
16.0 
48.0 
8.0 

40. Cr 
8.0 

24.0 
12.0 
.~0.0 
8.0 
8.0 
4. (1 
8.0 

DEG F/100 FT 

e.o 
2.4 
1.5 
1.3 
0.3 
2.6 
0.4 
2.2 
0.4 
·1 ~ -'-. __ , 
0.7 
1.1 
0.4 
0.4 
0.2 
0.4 

DEPTH TEI1PERATURE GEOTHERI1AL GRAD I ENT 
FEET DEG C DEG F DEG C/Krl DEG F/100 FT 

131.2 11. '350 53.51 0.0 0.0 
147.6 11.630 52.93 -64.0 -3.5 
164.0 11.360 52.45 -54.0 -:3.0 
180.4 11. 160 52. ("19 -40.0 -2.2 
196.8 10.990 51.78 -:34.0 -1.9 
213.2 10.870 51.57 -24,0 -1.3 
22'3.6 10.760 51.37 -22~. 0 -1.2 
245.0 10.730 ~".1.31 -6.0 -0.3 
262.4 10. ?;20 51.30 -2.0 -1(:1,1 
278.8 10.700 51.26 -4.0 -0.2 
295.2 10.700 51.26 0.0 0.0 
311.6 10.700 51.26 0.0 0.0 
:328.0 -HL 740- 51.::?.3 8.0 0.4 



LOCATION• VANCOUVER AMSo OREGON 
15/ 3E.,.-33DB 

HOLE NUMBER• DMSCS WD 
DATE MEASURED• 6/21/77 

DEPTH DEPTH TEMPERATURE GEOTHERMAL GRAD I Et~T 
METERS FEET DEG C DEG F DEG C/KM DEG F/100 FT 

30.0 SE\.4 10.860 51.5~. 0.0 0.0 
40.0 131.2 10.900 51. £,2 4.0 0.2 
S0.0 164.0 11..540 52.77 64.0 3.5 
55.0 18<2•. 4 11.600 52.88 12.0 0.7 
60.0 196.8 11.770 5.3.19 34.0 1.9 
65.0 213.2 11.830 53.29 12.0 0.7 
70.0 229.6 11.880 53.38 10.0 0.5 
75. t3 246.0 11.950 .S3.E;l 14.0 0.8 

LOCRT!Ol~ • THE DALLES AMSo OREGON 
1S/13E-34AC 

HOLE NUt1BER • 15 M I CK 
DATE MEASURED• 6/ 8/77 

DEPTH DEPTH TEMPERATURE GEOTHERMAL GRADIENT 
METERS FEET DEG C DEG F DEG C7Rli DEG F/100 FT 

10;0 32;8 16;360 61;45 0.0 o.e 
15.0 49;2 16;360 61.45 0.e e.o 

N 2e.0 65;6 16;36@ 6L45 @;E) 0.0 
...... 25.0 82.0 16;368 61,45 @.8 8.8 

30.8 98;4 16;370 61.47 2.8 0.1 
35.0 114;8 16;370 61.47 0.6 0.8 
46.0 131.2 16.388 61.48 2;8 0;1 
45.0 147.6 16·388 61:48 6.8 0;8 
58.8 164.0 16.38e 61.48 e.8 8.6 
55.0 180.4 1.6.39e 6LSe 2.e 0;1 
6e.e 196;8 16;400 61.52 2;0 0;1 
65.@ 213;2 16·4ee 61;52 e,e e,e 
76.0 229;6 16.4ee 61;52 e.0 0.@ 
75.@ 246;0 15,41e 61.54 2.@ 0.1 
se.0 262.4 16;410 61.54 e.e 0.e 
85.0 278;8 16.418 61.54 e.e 0.0 
90.0 295:2 16.420 61.56 e.e 0.1 
95.0 311;6 16A2e 61;56 e.0 e.e 

100.0 328.0 16.420 61.56 0.0 0.0 
105.0 344.4 16.4313 61.57 2.0 0.1 
110.0 360.8 16.430 61.57 0.0 0.0 
115.0 377.2 16.430 61.57 0.0 0.0 
120.0 393.6 16.430 61.57 0.0 0.0 
125.0 4J.0.0 16.430 61.57 0.0 O.Cl 
130.0 42E·.4 16.460 61.63 6.0 0-.3 
135.0 442.8 16.470 61.65 2.@ 0;1 
140.0 459.2 16.440 61.59 -6.0 -0.3 
145.0 475.6 16.550 61.79 22.13 1 ? 

·~ 

150.0 492.0 16.570 61.83 4.0 0.2 
155.0 508.4 16.610 61.90 8.0 0.4 
150.0 524.8 16.650 61.97 8.0 0.4 
165.0 541.2 16.630 61.93 -4.0 -0.2 
170.0 557.6 16.630 61.93 0.0 0.0 



N 
00 

DEPTH 
METEF.S 

45;9 
50.0 
55.0 
60.0 
65.0 
70.0 
75.0 
80.0 
85.0 
90.0 
95.0 

:100.0 
105.0 
110.0 
115.0 
120.0 
125.0 
130.0 
135.0 
140.0 

LOCRT JON • PENDLETON AMS • OREGON 
1S/24E-35RA 

HOLE NUMBER• PADBERG 
DATE MEASURED• 2/24/?7 

DEPTH TEf1PERATUPE GEOTHERI1'1L GRAD 1 EliT 
FEET DEG C: DEG F DEG C/](14 DEG F/100 FT 

147c6 16.960 62.53 Oo0 o.e 
164·8 15.618 68.10 -278;8 -14;8 
188.4 15;890 59.16 -184;0 -5.? 
196.8 15;158 59.27 12.e 0.7 
213.2 15.2913 59.52 28;8 1.5 
229.6 15.410 59.74 24.0 1.3 
246.0 15.530 59.95 24.0 1.3 
262.4 15.E,30 ~3.13 20.0 1.1 
278.8 15.700 6!-21.26 14.0 0.8 
295.2 15.740 60.33 8.0 0.4 
~:11. 6 15.860 50.55 24.0i 1.3 
2r2E'r.~.i 15.050 50.91 40.0 2 .. 2 
344.4 16"250 61.25 38.0 2.1 
3E0.8 16.450 61.Er1 4(), 0 -::, ·:::. 

~.~ 

'::J,_.,.,....J -~ 
~· ( ( . c. it: .. 640 61.95 38.0 2.1 
39].5 16.820 62.28 36.0 2.0 
410.0 17.010 S2.S2 3E!.CJ 2.1 
42e .. 4 17. 170 62.91 32.0 1.8 
442.8 17.270 63.09 20.0 1.1 
459.2 17.390 63.30 24.0 1.3 



LOCATION• PE:NllLE:TON AMS, OREGON 
15?32E-29AD 

HOLE NUMBE:R • I~ I LSON 
DATE MEASURED• 2/25/77 

DEPTH DEPTH TEMPERATURE GEOTHERMAL GRADIENT 
METERS FEET DEG C DEG F DEG C"l<:M DEG F/100 FT 

20·0 55.6 13.830 55.89 e.0 e,e 
31);1) 98;4 13;899 !"7;1)0 5,9 0;3 
4tl; 0 131;2 13;970 57;15 8;0 0;4 
s0.0 154;0 14;090 57.36 12;0 0;7 
60;0 195;8 14;290 57,t'2 20;@ L1 
7@;0 229;6 14;51€l 58; 12 22;0 1;2 
75;0 246;0 14.580 58.24 14;@ 0;8 
80.0 262;4 14;690 58;44 22;@ L2 
85.0 278;8 14;81@ 58;66 24.e 1.3 
9@.0 295;2 1"'1' 96El 58;93 3€!.0 1.6 
9s.e 311.6 15.14€! 59;25 36.0 2.0 

1ee.e 328;@ 15.236 59;41 18;0 1.0 
195.0 344;4 15:32€! 59;58 18;€! 1.€) 
11€!.0 36€l:8 15.44€) 59;79 e·Le 1.3 
115.0 377;2 15:560 60;€)1 E4.e 1;3 
12e.0 393.6 15.98€) 60;76 84.e 4.6 
125.0 41e.e 16.e6e 6El;91 1Ei.€J e.9 
13El;0 426;4 16;El90 60.96 6.e 0.3 
135;0 442;8 16; 14€) 61;€)5 1e.e e.s 
140.0 459.2 16.200 61.16 12.0 0.7 

N 145.0 475.6 16.270 61.29 14.0 0.8 "' 150.0 492.0 16.340 61.41 14.0 0.8 
155.0 508.4 16.430 61.57 18.0 1.0 
160.0 524.8 16.530 61.75 20.0 1.1 
165.0 541.2 16.610 61.90 16.0 0.9 
170.0 557.6 16.710 62.e8 2o.e 1.1 
175.0 57"".0 16.820 62.28 22.0 1.2 
180.0 5'30.4 16.920 62.45 20.0 1.1 
185.0 606.8 17.260 63.07 68.0 3.7 
190.0 623.2 17.350 63.23 18.0 1.0 
195.0 639.6 17.451~ 63.41 20.0 1.1 
200.0 656.0 17.560 63.E,1 22.0 1.2 
205.0 672.4 17.680 63.E12 24.0 1.3 
210.0 688.8 17. 7Hl 63.8!3 E .. o 0.3 



w 
0 

DEPTH 
METERS 

20.0 
25.0 
30.0 
3.5.0 
40.0 
45.0 
50.0 
55.0 
6L?i, 0 
65.0 
70.0 
75.0 

DEPTH 
METERS 

55.0 
50.0 
55.0 
66.5 

DEPTH 
r1ETERS 

7.5 
10.0 
12.5 
15.0 
17.5 
20.0 
22.5 
25.0 
27.5 
30.0 
32.5 
.35.0 

LOCATION • IJA~<GOUIJER AMS, oREGON 
25" 4E-16CD 

HOLE NUMBER• SANDY 
DATE r1EASURED • 7 "28/77 

DEPTH TEMPERATURE 
DE:G F 

GEOTHERMAL GRADIENT 
FEET DEG C DEG C/KM 

65.6 9.770 49.59 
82.0 9.740 49.53 
98.4 9.900 49.'22 

114.8 9. 9813 49.'36 
131.2 113.120 50. C~2 
147.6 10.270 50.49 
164.0 H3. 750 51.37 
1B0.4 10.910 51.64 
19b.8 11.050 51. EJ9 
213.2 11.440 52 .. 59 
229.6 11.450 52.61 
246.0 11. 51(1 52.?2 

LOCRT I ON • 1.'ANCOUt.JEF At1S, OREGON 
25/ 4E-18AD 

HOLE NUMBER : TI CKLEC!( 
DATE t·JEASUPF:D • 6/21/77 

0,0 
-6.0 
32.0 
16.0 
28.0 
30.0 
98.0 
30.1] 
2B.O 
78.0 
2.0 

12.0 

DEG F/100 FT 

0.0 
-0.3 
1.8 
0.9 
1.5 
1.6 
5.4 
i .6 
I c -'-. ·-' 4 ~ .~ 

o. 1 
0.7 

DEPTH TEMPERATURE GEOTHEP!1RL GRADIENT 
FEET DEG C DEG F DEG C/KI'1 

18E).4 10.940 .51. E.9 
196.B 10.950 51.71 
213.2 10.9BO 51.76 
21E'.. 1 11.010 51.82 

LOCATION• THE DALLES RMS, OREGON 
25/ 7E- ?BD 

HOLE NUMBER• RSCHOFFB 
DATE MEASURED • 6.,'23"77 

0.0 
2.0 
6.0 

20.0 

DEG F/100 FT 

0.0 
0.1 
0.3 
1.1 

DEPTH TEr1PERATURE GEOTHERMAL GRADIENT 
FEET DEG C DEG F DEG C/!<M DEG F/100 FT 

24.6 5.510 41.92 0.0 0.0 
32.8 5.560 42.01 20.0 1.1 
41.0 5.570 42 .. \:J3 4.0 0.2 
49.2 5.570 42.03 0.0 0.0 
57.4 5.530 41.95 -16.0 -0.9 
65.6 5.51•~ 41.92 -8.0 -0.4 
73.8 5.480 41. El6 -12.0 -·0. 7 
82.0 5.490 41.88 4.0 0.2 
'30. 2 5.460 41.8:3 -12.0 -0.7 
9~1.4 5.470 41.85 4.0 0.2 

106.6 5.470 41.85 0.0 0.0 
114.B 5.410 41.74 -24.0 -1.3 



LOCATION• THE bALLES AMSo OREGON 
2S/12E- 38A 

HOLE f~Uf18ER • STELi:ER 
DATE nEASURED • 7d3/77 

DEPTH DEPTH TEt'll'ERRTURE GEOTHERV1RL GRADIENT 
METERS FEET DEB C DEG F DEB C/KM DEB F/100 FT 

10.0 32;8 HJ.170 50;31 0.0 0.0 
20.0 65;6 1L220 52:20 105.0 5.8 
3€l:0 98.4 11.490 52;68 27.0 1.5 
4€l.0 131;2 12;08€l 53;74 59;0 3.2 
58.0 164;0 12A88 54;32 32.8 1.8 
60.0 196;8 12:780 55;00 38.0 2.1 
78.0 229;6 13.658 56:57 87.0 4.8 
80.0 262;4 14; 110 57;40 46.0 2.5 
98.0 295;2 1•1; 680 58;4E 57;0 3.1 

108.0 328:0 15:0:30 59;05 35.0 1.9 
110;0 35e.8 15;680 60;22 55.0 3.6 
120.0 393;6 16; 15@ 151; 09 "'\8;0 2;5 
130.@ 426;4 17;:36@ 63;25 1E€l;0 6;6 
14e,e 459;2 18. ~~6e 64.51 7e.e 3;8 
15€l.€l 492;0 18.580 65;44 52;@ 2;9 
160.@ 524;8 19;25@ 66.55 67.@ ];7 
170.€l 557.6 19;97@ 67;95 72;€l 4;@ 
18€l.0 59€l;4 20.62@ 59; 12 65;@ 3;6 
19e.e 623.2 2L24€l 70.23 62;0 3.4 

w 20€l;0 656;0 21.570 7€l;83 33.0 1.8 
~ 2es.e 672;4 23;21€l 73:78 328;€l 18;@ 

2HJ.0 688;8 23;76€l 74.77 ile:e 6;0 
215.0 705.2 23.810 74.86 10.0 0.5 
220.0 721.6 23.840 74.91 6.0 0.3 
225.0 738.0 23.870 74.97 6.0 0.3 
230.0 754.4 24:010 75;22 28:6 1.5 
235.0 770.8 24.190 75.54 36.0 2.0 
240.0 787.2 24.350 ?5.85 34.0 1 q 

245.0 803.6 24. 57(~) 76.23 42.0 2.3 
250.0 820.0 24.830 76.5'3 52.1~ 2~9 
255.0 836.4 25.050 77.09 44.0 2.4 
260.0 852.8 25.270 77.4'3 44.0 2.4 
265.0 869.2 25.470 77.85 40.0 ·-:::~ ·::. 

'-• L 

270.0 885.6 25.680 78.22 42.0 ·~ ~ .:..... .. .:. 
2?5.0 902.0 25.880 78.58 40.0 2 ·;J 

285.0 934.8 26.280 79.30 40.0 2.2 
295.0 967.6 26..570 79.83 29.0 1. E, 



w 
N 

DEPTH 
r1ETERS 

10. f) 
15.0 
2(J.0 
25,0 
.30. 0 
3~ .. (j 
40"0 
45.0 
.SC1.0 
55,0 
50.1() 
55.0 

DEPTH 
i1ETERS 

10.0 
20.0 
30.0 
35.0 
40.0 
45.0 

DEPTH 
METERS 

10.0 
20.0 
25.0 
30.0 
35.0 
40.0 
45.0 
50.0 
55.0 
60.0 
6.5.0 
70.0 
75.0 

LOCATION • THE DALLES F!~IS o OREGON 
2.Sc,12E-27DC 

HOLE NU1·1BER • FE ! -r1AR 
DATE 11EA!3LIRED • 7/'15/77 

TEf·JPEPf'lTLIRE GEOTHERI1AL GRADIENT DEPTH 
FEET DEG C DEG F DEG C:/K~I DEG F/100 FT 

?.2.8 
49.2 
65.6 
82.0 

w. 120 
10.710 
10. 92C~ 
11" 340 

50.22 
51.28 
.51. ss 
52.41 

Sl8 . 4 1 1 • '?81Zi s:::: • .SIS 
114.8 12. 4~.(l EA. 41 
131.2 :l.C'. 7:3t?J 54.91 
147.6 1'.3.2:30 55.Eil 
16£1.,0 13.720 .56.1'0 
180.4 14.200 57.£:;6 
196.8 14.560 58.:]9 
213.2 15.060 ~.9.11 

LOCATION• THE DALLES ArJS, 
2'01/l3E-35C:D 

HOLE NUMBER• TYGH FDG 
DHTE i1ERSURED • 7 /11.'77 

DEPTH TEMPERATURE 
FEET DEG C DEG F 

32.8 10.420 5~1. 76 
ss.s 10. 9'-)0 51.62 
qcr .d. 
-·Wo ' 11.200 52.16 

114.8 11.330 -52.3'3 
131.2 11.420 52.56 
147.E, 11.530 c-· -:•r::-

-'C• 1·-' 

OREGON 

f2/" 0 
:!.H3 ('1 
42.0 
84.0 

128.0 
'34. ('1 
56JJ 

10(). 0 
98.0 
95.0 
'32.0 
80.0 

10.0 
6.5 
2.3 
4.6 
?.Cl 
~ .. 2 
:c:' 1 
c ::::: 
'--'·~· 
5,4 
5.3 
5.0 
4.4 

13EOTHERMAL GRf'lD I ENT 
DEG C/Kr-'1 DEG F/100 FT 

0.0 0.0 
·48.0 2.6 
3C!. 0 1.6 
26.0 1.4 
18.0 1.0 
22.0 1.2 

LOCATION • THE DALLES AM~;, OREGON 
2S/15E- 3BB 

HOLE 1'1UMBEF: • CLAUSOI'1 
DATE MEASURED• 7/12/77 

DEPTH TE11PERATIJF:E GEOTHEPMAL GRADIENT 
FEET DEG C DEG F DEG C/KM DEG F/100 FT 

.32.8 10.000 50.00 0.0 0.0 
55.5 10.470 50.85 47.0 2.6 
ac~. (a 10. EA0 5'1.15 34.0 1.9 
9B.4 10.810 51.45 34.0 l.g 

114.8 10.920 51. Sf, 22.,0 1.2 
131.2 11.130 52.1.)3 42.0 ' ~ c,._:, 
147.5 11. 2':30 52.:]2 32.0 ·i 0 --<.. ,_, 

164.0 11.-470 52.t.5 3E.Cr 2.0 
12r[i. 4 11.650 52.'37 35.0 2.0 
19r:= .. 8 11.5'30 !:::.3.04 ELO \~!. 4 
213.2 11.730 53.11 8.0 0.4 
229.6 11.7130 53.20 1().0 0.5 
24f,.0 11.810 .S3.26 6.0 0.3 



LDCATim;• THE DALLES RMSo DREGO~j 
2S/21E-36RR 

HOLE NUMBER• WOLF HOL 
DATE MEASURED• 6/ 6/?7 

DEPTH DEPTH TEMPERATURE GEOTHERI1RL GRADIENT 
METERS FEET DEG C DEG F DEG C/1<11 DEG F/100 FT 

HJ.0 32.8 1L 75El 53.15 8.e e.e 
20.0 65.6 1L99El 53.58 24.El 1.3 
3e.8 98.4 12.238 54.81 24.e 1.3 
48.0 131.2 12.35@ 54.23 12.0 0;7 
50.0 164.0 12.560 54.61 21.0 1.2 
6@.0 196.8 12· 68<1 54.82 12.e 0.7 
7El.0 229.6 12.83El 55.El9 15.0 1). 8 
80.0 262.4 12.99El 55.38 16.0 0.9 
9e.0 295.2 13.18El 55.72 19.0 l.El 
95.e 311.6 13.610 56.50 86.0 4.7 

100.0 328.0 13.706 56.66 18.e t.e 
105.6 344.4 13. 9:3El 57o€l7 46.0 2.5 
11e.0 35e.8 13;98El 57;16 1e.0 0.5 
115.0 377.2 14oe36 57.25 16.0 0.5 
120.0 393.5 14;69€) 57.36 12.e 0.7 
125.0 41€l.0 14;156 57;47 12.0 0.7 
130.0 426.4 14.220 57.60 14.0 0.8 
135.0 442.8 14.320 57.78 20.0 1.1 
140.0 459.2 14.420 57.96 20.0 1.1 
145.0 475.6 14.550 58.19 1"6.0 1.4 w 150.0 492.0 14.610 58.30 12.0 0.7 w 
155.0 508.4 14.650 58.37 8.0 0.4 
160.e 524.8 14;750 58.55 20.0 1.1 
165.e 541.2 14.87El 58.77 1:4.0 1.3 
170.0 557.6 14.960 58.93 18.0 1.0 
175.0 574.0 15.060 59.11 20.e 1.1 
180.0 590.4 15.220 59.41) 32.0 1.8 
185.0 606.8 15.330 59.59 22.0 1.2 
190.0 s·::.-:, ? ..._...;.o. '- 15.430 .59. 77 20.0 1.1 
195.0 639.6 15 .. 560 60.01 26.0 1.4 
200.0 656.13 15.680 60.22 24.0 1.3 
205.0 67C:.4 15.820 60.48 28.0 1.5 
210.0 68Ei.8 1.5.990 60.78 34.~1 1.9 
215.0 70~;.2 16.100 E,0.98 22.0 1.2 
22El.0 721.6 16. ~!4(1 61.41 48.0 2.6 
225.e 7.3El. 0 16.470 61.65 26.0 1.4 
230.0 754.4 16.610 61.90 28.0 1.5 
235.0 770.8 16.770 62.19 32.0 1.8 
240.0 787.2 16.900 62.42 26.e 1.4 



""' .,. 

DEPTH 
METERS 

245.~3 
250.0 
255.0 
260.0 
265.0 
270.0 
275.0 
280,0 

DEPTH 
METERS 

20.0 
30.0 
40.6 
50.0 
60,[?.1 
70.0 
80.0 
90.C\ 

1Ci0.0 
110.0 
120.0 
130.0 
140.0 
145.0 
150.0 

LOCRT JON • THE DALLES Af·IS , OREGO~I 
. 2S/21E-36AA 

HOLE NUI1BER : WOLF HOL 
DATE r1EASUPED ' 6/ 6/77 

DEPTH TEr1PERATURE 

PAGE 2 

GEOTHERMAL GRADIENT 
FEET DEG C DEG F DEG C/HI DEG F/100 FT 

80:::::.6 17.CHO 62.62 
820.0 17.040 62.67 
s::.::6.4 17.220 5.3.00 
852.8 18.540 65.:.::::7 
869.2 19.690 67.44 
88.5. 6 20.500 68 .. 90 
'302.0 20.920 69.66 
918.4 21.340 ?0.41 

LOCRT ION • PENDLETON Al18, OREGON 
2S··3?E-25Dll 

HOLE fj1Jr1BER • THOI11'15 
DATE f1EASLIRED • 8/2:3/77 

DEPTH TEr1PERI'ITURE 

22.0 1.2 
6.0 0.3 

36.0 2.0 
264.0 14.5 
230.0 12.6 
162.0 8.9 
84.0 4.6 
84.0 4.6 

GEOTHERMAL GRADIENT 
FEET DEB C DEG F DEG (/l<J1 DEG F/100 FT 

65.6 7.850 46.13 0.0 0.0 
9El. 4 8.070 46.53 22.0 1.2 

1:31 .. 2 8.270 46.89 2'-3. (:f 1.1 
164.0 8.600 47.48 :3:3. 0 1.8 
196.8 8.940 48.09 34.0 1.9 
22'::J. 6 9.160 48,49 22.0 1.2 
262.4 9.500 49.10 :34.0 1. 9 
295.2 9. Ei10 49.66 31.0 1.7 
32B.O 10.190 50.34 38. ~?I 2.1 
360.8 10.510 50.92 32.0 1.8 
39::::. Er 10.840 51.51 33.0 1.8 
426.4 11. 2"i'J S2.23 40.(1 2.2 
45~1.2 11.6'10 52. SO 37.0 2.0 
47.5.6 lj_ .13.5(.1 5.':::1.3:3 48.0 2. c, 
492~. 0 11. 9t:i0 5:3.56 26.0 1.4 



w 
l11 

DEPTH 
METERS 

10.0 
20.0 
30.0 
40.0 
50.0 
60.0 
65.0 
70.0 
75.\3 
80.0 
85.0 
90.0 
95.0 

100.0 
102.5 

DEPTH 
METERS 

17.5 
20.0 
22 . .5 
25.0 

LOCATiON• PENDLETON AMS, OREGON 
2S>"38E- 4DC 

HOLE NUMBER• SUDBROC~ 
DATE MEASURED• 8>"24/77 

DEPTH TEMPERATURE GEOTHERMAL GRADIENT 
FE:ET DEG C DEG F DEB C/KM DEG F/166 FT 

32.8 8.440 47.19 
65.6 9.010 48.22 
98.4 9.240 48.63 

131.2 9.680 49.42 
164.0 9.980 49.96 
1%.8 10.310 50.56 
213.2 10.460 ~,0.83 
229.6 10.580 51.04 
246.0 10.720 s1.::::o 
262.4 10.850 51.53 
278.8 11. 02<9 51.84 
295.2 11.110 52. 1210 
311.6 11.250 52.27 
328.0 11.350 52.43 
335.2 11.4<30 52.52 

LOCATION: PENDLETON AMS, OREGON 
2S/38E- 9AR 

HOLE fiUMBER : SUDBROCY 
DATE MEASURED : 8/24./77 

DEPTH TEr1PERATURE 

0.0 0.0 
57.0 3.1 
23.0 1.3 
44.0 2.4 
31?,!,0 1.6 
33.0 1.8 
30.0 1.6 
24.0 1.3 
28.0 1.5 
26.0 1.4 
34.0 1.9 
18.0 1.0 
30.0 1.5 
18.0 1.0 
20,(;:-l 1.1 

GEOTHERMAL GRADIENT 
FEET DEG C DEG F DEG C/Kil DEG F/100 FT 

57.4 9.970 49.'35 0.0 0.0 
65.6 10.160 50.29 76.0 4.2 
7:::.8 10.270 50.49 44.0 2.4 
82.0 10.330 50.59 24.0 1.3 



LOCi'lT JON' PI''~DLETON At1S • ORE60N 
2S/38E-i<lAB 

HOLE NUnBER• RASMUSSN 
DATE r1EASURJW • 11/ 9/?7 

DEPTH DEPTH T EI·IPERATURE GEOTHERMAL GRADIENT 
11ETER5 FEET DEI.o C DEG F DEG C/KI1 DEG F/100 FT 

5.0 16..1 12.1?1?1 53.91 0.0 0.0 
10.0 32.8 11. ~33!~ 53.56 -38.0 -2.1 
15.0 49.2 12. :LS0 53 .. 99 36.0 2.0 
20.0 65.6 12.340 54.21 38.0 2.0 
25.0 82.0 12. 43'" 54.48 30.0 1.6 
30.0 98.4 12. 'P3t~ 54.91 48.0 2.6 
35.0 114.8 1.3.0~(~ 5.5.40 54.0 .3.(1 
40.0 131.2 1.3. ::?e 55.89 54.0 3.(') 
·45.0 147.6 13."·"l) 55.48 55.0 3.E. 
se.o 164.0 1:3.930 57.16 78.0 4.2 
55.0 1813.4 14.:320 57.78 68.0 '0 ~ 

. ..:J. f 

60.0 196.8 14.?::er 58.5(') 80.0 4.4 
E.S. 0 213.2 15.:~40 ~39. 43 104.0 5.7 
70.0 229.6 15 Jj~.(?J 60.5S 128.0 7.0 
75.0 248.0 16. !320 51.74 128.0 7.0 
80.0 262.4 17.~:70 83.09 150.0 D ~ ,_, . .:...... 
8S.0 278.8 18.~):3\") 64.54 162.0 ·3.9 
50.0 295.2 12·. 7 j'<) 8:0: .. 79 138.0 7.6 
95.0 311.6 1'9.430 87.®3 13®.0 7.6 

100.0 326.0 1'3. 32('D 67.86 92.0 5. (J 
w 105.0 344.4 20. 071) 68.13 .30.0 1. 5 
"' 110.0 350.8 20.120 S8.22 10.0 0.5 

115.0 377.2 20. :l ~·" 68.22 €). ,, 0.0 
120.0 393.6 2El. :l~O 68.22 e.er 0.0 
125.0 410.0 20.:L20 6.9.22 0.0 0.0 
130.0 426.·4 20.:l20 58.22 0.0 0.0 
13~ .. 0 442.8 20.[~0 E.8.22 0.0 0.0 
140.0 459.2 20.130 68.23 2.0 0.1 
14.5. 0 47!::~. 6 20. :l30' 68.23 l?r. (?! 0.0 
150.0 492.0 20. :l30 68.2::: 13.0 ().0 
11:::.5.0 508.4 20. :l3~) t:.8.23 0.0 0.0 
160.0 524.8 20.t30 f,£:',, 22· 0.0 0JJ 
16.5.(2) 541.2 20. :L 30 68.2:3 0.0 0.0 
170. () 557.5 20. JJ(j 68.2:3 (). () 0.0 
175.0 574.0 20.:L30 68. ;~3 0.0 0.0 
180.0 5'30.4 20.:l30 52 .. ::::::. 1.), () 0.0 
185.0 606.8 ~::;() • :L 3£) 68-.23 0.0 (). 0 
190.0 62-3.2 2(1, :L 30 6:3.23 0.0 0.0 
195.0 639.6 20. :l40 68.25 2.0 0.1 



L..OCRT! 0~1• PE·'lDLETON AMS, OREGON PAGE 2 
2'3<38E-10AB 

HOLE t1UMBER I l<'ASMUSSI'I 
DATE ~1EASURED • 11/ 9/77 

DEPTH DEPTH T Et1PERRTURE GEOTHERMAL GRADIEI'IT 
METERS FEET DEio C DEG F DEG C/KI1 DEG F/100 FT 

200.0 656.0 20.:140 68~25 0.0 0.0 
205.0 672.4 20.:140 68.25 0,0 0.0 
210.0 688.8 20. :l 13e 68.27 2.0 0.1 
215.0 705.2 20. :1S0 68.27 0.0 0.0 
220.0 721.6 20. :L S\?J 68.29 2.0 0.1 
225.0 738.0 20 .. 15<" 68.29 0.0 0.0 
230.0 754.4 20. :l'Si?J 68.29 0.0 0.0 
235.0 770.8 20. :L70 58.31 2.0 0.1 
240.0 787.2 20. :l'?O 68.31 0.0 0.0 
250.0 820.0 20. :L·30 68.32 1.0 0.1 
245.1"Z! 803.6 20.:l70 68.31 2.0 0.1 
255.0 83E .• 4 20. :L30 68.32 1.0 0.1 
260.0 852.8 20.:L30 68.34 2.0 1"2!. 1 
265.0 8E.'3,.2 20. :L:,K) f_::,8.34 0.0 0.0 
270.0 885.5 2\?l. :!.30 E.EJ.34 0.0 0.0 
275.0 902.0 20. :L·30 E-8.34 0.0 0.0 
280.0 918.4 20. ;:)0 68 . .36 2.0 0.1 
285.0 '334.8 20.~~ao 68.36 0.0 0.0 
290.0 951.2 20. ;?tO 68.38 2.0 0.1 

w 295.0 967.6 20.::::::0 68.40 2.0 0.1 .... :300.0 984.0 20.;::30 EB.41 2,1Q 0.1 

LOCRT !01'1• GR1~~iGE<J I LLE AMS, OREGON 
25 •'39E-28RC 

HOLE NUtiBER• B ;JGI'IES 
DATE tiERSURE.D• 8/24/77 

DEPTH DEPTH TEiiPERATURE GEOTHERMAL GRADIEI'IT 
METERS FEET DEio C DEG F DEG C/Kti DEG F/100 FT 

10.0 32.8 9.7130 49.57 0.0 0.0 
12.5 41.0 10. 041-) 50.07 112.0 6.1 
15.0 49.2 10. :34<il 50.51 120.0 6.6 
17.5 57.4 10. ~56;Cj 51.01 88.0 4.8 
20.0 65.6 10. 715C?J 51.37 80.0 4.4 
22.5 73.8 11. <)'30 51.80 %.0 5.3 
25.0 82.0 11. :1'30 52.07 60.0 3.3 
en c 
'- ' .. ._. 90.2 11.330 52.39 72.0 4.0 
30.0 98.4 11.500 52.70 68.0 ~ ~ 

...:.. f 

32.5 106.6 11. f::A\3 52.95 56.0 3.1 
35.0 114.8 11. 7'30 53.22 60.0 3.3 
37.5 123.\) 11.~33) 53.47 56.0 3.1 
40.0 131.2 12.070 53.73 56.0 3.1 
42.5 139.4 12. :1'30 53.94 48.0 2.6 
45.0 147.6 12.310 54.15 48.0 2.6 



w 
00 

DEPTH 
~IETERS 

12.5 
15.0 
17.5 
20.0 
25.0 
27.5 
30.0 
32.5 
35. \I) 
37.5 
40.0 
4~ <= '- . ._. 
45. (:) 
47.5 
50.0 
52.~. 
55.0 
57.5 
60.0 
65.0 
70.0 
75.0 
80.0 
85.0 
90.0 

LOCATJON• IJANCOUUER AMS, OREGON 
26r 4E- 3AD 

HOLE NUr1BER • HAGARSRN 
DRTE r1EA.5URED ' 7/27/77 

DEPTH TEI!PERATURE GEOTHERMAL GRADIENT 
FEET DEG C DE13 F DEG C/KM DEG F/10® FT 

41.0 11.330 52.39 e.0 0.0 
49.2 11. 33<3 52.39 0.0 0.0 
57.4 11.i~10 52.18 -48.0 --2. E· 
65.6 11.1413 52.05 -1:8.13 -1.5 
82.13 11. :1313 52.03 ~2.0 -13.1 
90.2 11.l313 52.®,3 13.13 0.<?1 
98.4 11. 130 52.€13 0.0 0.13 

105,5 11.140 52;€15 4.0 0.2 
114.8 11. :l40 52.05 e.e 0.0 
123.0 11. :l30 52.03 -4.0 -0.2 
131.2 11" :l213 52.02 -4.0 -0.2 
139.4 11. :l00 51.98 -8. (.i -0.4 
147.6 11.100 51.92. 0.0 0.0 
155.8 11.l10 52.00 4.0 0.2 
154.0 11. 110 52.00 0.0 0.0 
172.2 11.:l20 52.02 4.0 0.2 
180.4 11.13() 52.03 4.0 0.2 
18EL6 11. :l50 52.07 8.0 0.4 
19E.8 11. :L70 52.1i ,g" () 0.4 
21:3.2 11. 1'30 :::.:=.14 4.0 (1, 2 
22':3rr6 11. ~~40 52.23 10.0 0.5 
246.0 11.330 52.39 18.0 1. (1 
262.4 11. 60(J 52.138 54.0 .3.0 
278.8 11. 85() 53.35 52.0 2.9 
295.2 12. :l70 5:3.91 62.0 3.4 



w 
<D 

-~ 
;:. .- s7 

I 

c. 
·._ ..... ~~~~'-7 I 77 

, -r "'\ :- I'_J T; IE,' ;):~ h A 1 :_,:kr:· 

- " :. ( Cf ~:; _. 

3 (--' ~ --~ _;~ . ;, ~ _:: 42.,48 --~..) .• <. c, •• -) 3 ' ~ .., -
+l.~)':) 

---------- ____ '] ~-2 it ~· .. ~ 1-~~t_J ___ _ 
-;~: 1 ~ : . ' 
,, -·· .. :::~ 1 

l <. I_ i.~ " '1 ":J - '+2 "') 1 
-·f ' ~ -. 41·2:: 

c~rTHERMA~ GRADIE~T 
_____ )::G CJt<M _____ QEGF_LLJCJ FT 

-122•0 
-:50•0 
-:S8•Q_ --- ~-;,- ""\ 

- -f 0" w 

- 1_ -~'"' 0 

•0 

. ·~ 
... 6·7 
-2·7 

__ -_2_•_2 
-2·b 
-·:o 

.-.:; 

-~------ ------ -- - - -- -- _)_.1_:1 ~ ·--------

~ 1 1_ .._j 

-). __ 17 .. 
---~ :-'(:;-

_ _j 1_~ ~j_ -
'1 1 ~ 3 1+ 
41<)2 

.32•0 
_____ J? •_Q __ 

1 • 6 
• 7 

DEPTH 
METERS 

0.0 
5.0 

10.0 
15.0 
20.0 
25.0 
30.0 
35.0 
40.0 
45.0 
S0.0 
SS.0 
60.0 

:> :-. 
:..) ,l ~ 'j 

? r ~-- ., ..__ 
;::J ) _: " {; 

·:) ' 

1 • .:J ~---

~L~._:_~~~,_ ________ ···--{~ 1 • ~ :., 
'_) .. .. 

• 

~ ~> J.t 4 
•'14·::;~~ 

it- it "'71 
- -~;~-.~)t)-

LOCATION: THE DALLES A~IS, OREGON 
337 8E-24BBD 

HOLE NUMBER• SKI~BOWL 
DATE MEASURED• S/25/77 

DEPTH TEMPERATURE 

l+ jf 0 • 2 
-~2J•O 1 • 1 

38." 0 .. ---

64•0 
2. 1 J-·;-; ---

238•8 13 •1 
'4•0 8 ~-..1,. _____ - ------ ---~_::-____ --

:;J6~u 3. 1 

GEOTHERMAL 0PADIENT 
FEET DElo C DEG F DEG C/KI1 DEG F/100 FT 

0.0 7.030 44.65 0.0 0.0 
16.4 7.360 45.25 66.0 3.6 
32.8 7.660 45.79 60.0 C> '"' ..J. ·-' 

49.2 7.83(c1 46.09 34.0 1.9 
65.6 8.030 46.45 40.0 ~ -~ c.c 
82.0 8.150 46.67 24.0 1.3 
S8.4 8.230 "4-6.81 16.0 0.9 

114.8 8. ~~30 46.81 0.0 0.0 
131.2 8.J0(~ 46.94 14.0 0.8 
147.6 8.350- 47.03 10.0 0.5 
164.0 8.380 47.08 6.0 0.3 
180.4 8.380 47.08 0.0 0.0 
196.8 8.400 47.12 4.0 0.2 
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LOCATION• THE DALLES AMS• OREGON 
3S/14E- ?DC 

HOLE NUMBER• TYGH RDG 
DATE MEASURED• 7/14/77 

DEPTH DEPTH TEMPERATURE GEOTHER~lAL GRAD I ENT 
METERS FEET DEG C DEG F DEG C/KM DEG F/100 FT 

10.0 32.8 11.000 51.80 0.0 0.1'} 
15.0 49.2 11.190 52.14 38.0 2.1 
20.0 65.E 1i.2'30 52.32 20.0 1.1 
25.0 82.0 11.410 52.54 24.0 1.3 
30.0 98.4 11.500 52.70 18.0 1.0 
35.0 114.8 :1.1.670 5:3.01 34.0 1.9 
40.0 131.2 11.760 53.17 18.0 1.0 
45.0 147.6 11.910 53.44 30.0 1. Er 
50.0 1EA.0 12.030 53.65 24.0 1.3 
55.0 180.4 12.160 53.89 26.0 1.4 
60.0 196.8 12.280 54.10 24.0 1.3 
E.S. 0 213.2 12.380 54.28 20.0 1.1 

LOCRT I ON : PENDLETON At1S, OREGON 
35T'38E- 3DC 

HOLE NUMBER• ISLCTYCM 
DATE t1EASURED • 8/23/77 

DEPTH DEPTH TEMPERATURE GEOTHERMAL GRADIENT ..,. METERS FEET DEG C DEG F DEf3 C/KM DEG F/100 FT 
~ 

7.5 24.6 10,2Hl 50;38 0.0 e.0 
10.0 32;8 10;23@ 5@;41 8.@ 0.4 
12.5 41;13 10.3@0 5@;54 28.0 1.5 
15.0 49·2 10;350 se,s3 2e.0 1.1 
17.5 57.4 lfl;430 se,77 32;0 1.8 
20.0 65.6 HJ. 48e se,8s 2e.0 1.1 
22o5 73;8 1@.510 50.92 12.0 0.7 
25.0 82.0 10;530 50.95 8,e eA 
27.5 90.2 H!.55e 5e,99 8,e 0.4 
ae.0 98.4 w. sse s1.e1 4,e e,2 
32.5 106.6 10.580 51.04 8.0 0.4 
35.0 114.8 10.600 51.08 8.0 0.4 
37.5 123.0 10.620 51.12 8.0 0.4 
40.0 131.2 10.650 51.17 12.0 0.7 
42.5 139.4 10.E70 51.21 8.0 0.4 
45.0 14'?.E· 10'. 700 51.26 12.0 0.7 
50.0 164.0 10.760 51.37 12.0 0.7 
55.0 180.4 10.810 51.46 10.0 0.5 
60.0 19E..8 10.910 51.64 20.0 1.1 
65.0 213.2 11.010 51.82 20.0 1.1 
70.0 229.6 11. 160 52.09 30.0 1.6 
75.0 246.0 11.300 52.34 28.0 1.5 
80.0 262.4 11.460 52.63 32.0 1.8 
85.0 278.8 11.710 53 .. 08 50.0 ? 7 -·' 90.0 295.2 11.810 53.26 20.0 1.1 



LOCATION: PENDLETON R~18' OREGO~j 
38/38E- 4BD 

HOLE ~1UI1BER' HI GHDEPT 
DATE MEFlSURED• 8/22/77 

DEPTH DEPTH TEf1PERATURE GEOTHERMAL GRADIENT 
r1ETERS FEET DEG C DEG F DEG C/ICM DEG F'100 FT 

5;0 15.4 15.570 50.21 0.0 0.0 
7.5 24.5 12.250 54; 10 -1355.0 -74.4 

10.0 32.8 12.210 .53o98 -28.0 -LS 
12.5 41.0 12;128 53;82 -35.0 -2.0 
15.0 49.2 1L950 53.53 -64;8 -3.5 
1? c 
'-~ 57.4 1L870 53.37 -36;8 -2.0 

20.0 65.6 11. 760 53.17 -44.@ -2.4 
22;5 73;8 11;590 53.84 -28;0 -1.5 
25.0 82.0 11.670 53.01 -8.0 -0.4 
27.5 90.2 11.630 52.93 -16.0 -0.9 
30.0 98.4 11.6.50 52.97 8. (1 0.4 
32.5 10E .. 6 11.670 53.01 8.0 0.4 
35.0 114.8 11. 67C) 53.01 0.0 0.0 
-37.5 12? .. 0 11.660 52.99 -4.0 -0.2 
40.0 1:31.2 11.660 52.99 0.0 0.0 
42."5 1:39.4 11.670 53. erl 4.1) 0.2 
45.0 147. E. 11.670 53.01 0.0 0.0 
50.0 16.,:_~. 0 11.670 53 .()1 0.0 0.0 
55.0 180.4 11.670 53.01 0.0 ll. 0 
60.0 196.8 11.670 53.01 0.0 0.0 

""" 55.0 21~1.2 11.t:.70 5:3.01 0.0 0.0 "" 70.0 229.6 11.670 5.3. 01 0.0 \2i. 0 
75.0 246.0 11.670 53.01 0.0 0.0 



LOCAT I CIN • GRANGEI..-1 I LLE AMS , IJREGON 
39/39E- 2CD 

HOLE NUMBER• HAMMAN 
DATE t1EASURED • 8/22/77 

DEPTH DEPTH TEMPERATURE GEOTHERMAL GRADIENT 
METERS FEET DEG C DEG F DEG C/1(11 DEG F/100 FT 

5.0 16.4 10.376 56,57 0;0 0.0 
7.5 24.6 10,381) 50.68 4;0 0.2 

10.0 32;8 18:37e 50.57 -4;El -0.2 
12.5 41.0 10.410 50,74 15.0 0;9 
15.0 49;2 10;450 50.81 15.0 €1.9 
17.5 57.4 10.470 50.85 8;€1 e.4 
20.0 65;6 10.48<1 5<1.86 4;€1 0.2 
22.5 73.8 10.55<1 50.99 28;0 1.5 
25,10 82;@ 10.570 51.03 8.@ @.4 
27.5 9@;2 10.52€1 51.12 2e.e 1.1 
30.0 98.4 10.660 51.19 16.0 0.9 
c>c> " ·.-IO:.....o._l 106.6 10.700 51. 2t:. 15.0 0.9 
35.0 114.8 10.740 51.33 16.0 0.9 
37.5 123.0 10.790 51.42 20.0 1.1 
40.0 1.31.2 10.850 51.53 24.0 1.3 
42.5 1:39.4 10.89LJ 51.60 16.0 0.9 
45.0 147.6 10.950 51.71 24.0 1.3 
50.0 lEA. 0 iL()60 51.91 22.0 1.2 
55.0 180.4 11.171-) 52.11 22.0 1 ? 

50.0 196.8 11. :::f3(J t;:.2.39 32.0 1.8 ..,. 
55.0 213.2 11.490 ~;2.68 32.0 1.8 w 
70.0 229.6 11.610 52.'30 24.0 1.3 
75.0 24t: •. 0 11.700 53.06 18.0 1.0 
80.0 262.4 11. 7BO 53.20 16.0 0.9 
85.0 27Et.8 11.Et50 53.33 14.0 0. E'· 

LOCAT I ON 1 GRANGE\) I LLE AM5, OREGON 
39/4€lE-14CB 1 

HOLE NUMBER 1 C01JE 1 
DATE t1EASURED • 8/24/77 

DEPTH DEPTH TEMPERATURE GEOTHERMAL GRADIENT 
METERS FEET DEG C DEG F DEG C/Kt1 DEG F/100 FT 

22.5 73.8 10.870 51.57 0.0 0.0 
25. '~ 82.0 10.910 51.64 15.0 0 g 
27.5 9t,),2 10.980 51.76 28.0 1.5 
30.0 98.4 11. 040 51.87 24.0 1 ~ •-" 
32.5 106.6 11. 100 51.98 24.0 1.3 
35.0 114.8 11. 180 52.12 32.0 1.8 
37.5 123.0 11.260 52.27 32.0 1.8 
40.0 131.2 11. 310 52.:35 20. •) 1.1 
42.5 139.4 11.350 52.43 16.0 0.9 
45.0 147.6 11.380 52.48 12.0 0.7 



LOCATWN1 GRANGlllJ!LLE AMS, DRE{;ON 
3S/4<JE-14CB 2 

HOLE NUMBER• COVE 2 
DATE 11EASURED • 8/24/77 

DEPTH DE:PTH TEriPE:RATURE GEOTHERMAL GRADIENT 
r!ETERS FEET DEG C DEG F DEG C/nl DEG F/100 FT 

20.0 65.6 11.<l40 5L87 0.0 0.0 
22;5 73.8 1L<l70 51.83 12c0 0.? 
25.0 82.0 11.130 52.03 24.0 1.3 
27.5 9@.2 11.200 52~16 28;0 1.5 
30.0 98.4 11.340 52.41 56.0 3.1 
32.5 106.6 11;390 52 . .50 20~0 1.1 
.35.0 114.8 11. 4€•0 52.52 4.0 0.2 
37.5 123.0 11.430 52.57 12.0 0.7 
40.0 1.31. 2 11.450 52.61 8.0 0.4 
42.5 1.39.4 11. SiC• 52.72 24.0 1 "0 . ~ 
45.0 147.6 11. e:.20 52.74 4.0 0.2 
50.0 164.0 11.E·40 52.77 4.0 0.2 
::.5. 0 180.4 11.72.0 53.20 42 •. 0 2.5 
~.o.0 19E •• 2. 12.470 54. 4'0, 138.0 7.6 
65.0 213.2 12.r::.20 54.72 30.0 1.5 
70.0 229.5 12.970 5.5.35 70,0 3.8 
7.5.0 24C.O 1.3. 260 S.5.Er7 58.0 c;:: ":J 

~· . .:..__ 

80. ~) 262.4 1:3.670 56.61 82.0 4.5 
85. (1 27S.i3 14.140 .57. 45 94.0 5.2 
90.0 295.2 14.530 s,g. 1.5 78.0 4 ·c· .., .~ .., 95.0 311.6 14.860 .SE!. f'S 66.0 3. e. 

100.0 .328.0 15.1?1?.1 59.31 62.0 3.4 
105.0 344.4 15 .. 350 S3 f=.l 3Er,0 2.0 

LOCATION 1 THE DALLES AMS, OREGON 
4S/12E-HJDD 

HOLE NL1nBER1 TPAENOR 
DATE 11EASLIRED I 6/10/77 

DEPTH DEPTH TH1PERATURE GEOTHERf1AL GRAD I ENT 
METERS FEE:T DEG C DEG F DEG C/KM DEG F/100 FT 

10.0 32.8 11. 89~3 53.40 0.0 0.0 
20.0 55.6 11.490 52.68 -40.0 -2.2 
30.0 98.4 12.350 54.23 86.0 4.7 
40.0 131.2 13.200 55.76 85.0 4.7 
50.0 :164.0 13.560 56.41 3E.O 2.0 
50.0 196.8 13.940 E.?. Ct9 32.. 0 2.1 
65.0 213.2 14. <'l0l3 57.2Ci 12.0 0.7 
70.0 229. E, i4.00Ci E.7.20 0.0 0.0 
7~ .. 0 246.0 14.020 57.24 4.0 0.2 
80.0 262.4 14.130 57.43 22.0 1.2 
85.0 27Ei.8 14. 1313 57.43 0.•3 0,0 
913.0 295.2 i4.33e1 57.79 40.0 2.2 



LOCAT I OH • THE DALLES A~IS , dREGCIN 
4S/l2E-17BC 

HOLE NU~IBER i 3 M I CK 
DATE t1EASURED • 6/17-'7? 

DEPTH DEPTH TEt1PERATURE GEOTHERt1AL GRAD I EHT 
11ETERS FEET DEG C DEG F DEG C/KM DEG F/100 FT 

35.0 114.8 11. 74€l 53.13 0.0 0.0 
40.0 131.2 11. 76€1 53.17 4.€l 0.2 
45.0 147.6 11.770 53.19 2.0 0.1 
50.0 164.13 11. 813€l 53.24 E;.0 0.3 
55.13 180.4 11.820 53.28 4.0 0.2 
613.13 196.8 11.850 53.33 6.0 0.3 
65.13 213.2 11.880 53.38 6.0 0.3 
70.0 229.6 11. 91•3 53.44 6.0 13.3 
75.0 246.0 11.940 53.49 6.0 0.3 
80.13 262.4 11.980 53.56 8.0 0.4 
85.0 278.8 12.020 53.64 8.13 0.4 
90.0 295.2 12.070 53.73 10.0 0.5 
95.0 311.6 12. '130 53.83 12.0 0.7 

100.13 328.0 12.1813 53.92 10.0 0.5 
105.0 344.4 12.240 54. ()3 12.0 \Z1. 7 
1113.13 360.2, 12.280 54.10 8.0 0.4 
115.0 '"':)...,"':' ...., 

'-' I I • C. 12.290 54.12 2.~) 0.1 
120.0 39::::.6 12.410 54.]4 24.0 1.3 
125.0 410.0 12.500 54.se1 1B.0 1.0 

.J>. 
130.0 42E,.4 12.570 54.63 14.0 0.8 

01 135.0 442.8 12.670 54.Et1 20.0 1.1 
1413.0 459.2 12.750 54.9!:::: 16.0 0.9 
145.0 475.6 12.770 54.93 4.0 0.2 
150.0 492.\J 12. 82C1 55.08 10.0 0.5 

LOCATION • THE DALLES AMS, OREGON 
45/12E-17CC 

HOLE NUMBER• OBERMEIR 
DATE MEASURED• 6/17/7i' 

DEPTH DEPTH TEMPERATURE GEOTHERMAL GRADIENT 
METERS FEET DEG C DEG F DEG C/KM DEG F/100 FT 

30.0 98;4 11.240 52,23 e.o 0.0 
50.0 164.@ 11.340 52;41 5.@ 0.3 
70.0 229.6 11.450 52.61 5.5 0.3 
90.0 295.2 11.560 52.81 5.5 0.3 

110.0 360.8 11.760 53.17 10.0 0.5 
130.0 426.4 12.120 53.82 18.0 1.0 
135.0 442.8 12.140 53.85 4.0 0.2 
140.0 459.2 12.250 54.05 22.0 1.2 
145.0 475.6 12.350 54.23 20.0 1.1 
150.0 492.0 12.390 54.30 8.0 0.4 
155.0 508.4 12.630 54.73 48.0 2.6 
160.0 524.8 12.830 55.09 413.0 2.2 
165.0 541.2 12.940 55.29 22.0 1.2 
170.0 557.6 14.070 57.33 226.0 12.4 
175.0 574.0 14.090 57.36 4.0 0.2 
180.0 59CZ1. 4 14.130 57.43 8.0 0.4 
184.0 E.03.5 14.480 58.06 87.5 4.8 



LOCATION• THE DALLES R~!So OREGON 
49/BE- 1c:FI 

HOLE NU~IBER. • ASHLEY 1 
DATE r1ERSURED• 6/10/7t' 

DEf'TH DEPTH TEI1PERRTLIRE GEOTHERI·JRL GRADIENT 
r1ETERS FEET DEEi C DEG F DEG UKn DEG F/100 FT 

10.e 32.8 10.570 51,03 0.0 t3. 0 
12.5 4L0 10.990 51.78 168;0 9.2 
15.0 49.2 1L530 52.75 216.0 11.9 
n.5 57;4 12~270 54.09 295.0 16.2 
20.0 65.6 12.970 55.35 288.0 15.4 
22.5 73.8 13.07Cl 55.53 4Cl.0 2.2 
25.0 82.0 13.130 55,63 24.0 i.3 
27.5 90.2 13. 2.38' 55.81 40.0 2.2 
30.0 98·4 13,450 55.23 92;0 5.0 
32.5 106.6 13.760 56.77 120.0 6.6 
35.0 114.8 13.8'30 57.00 52.0 2.9 
37.5 123.0 14.010 57.22 48.0 2.5 
40.0 131.2 14.240 57.63 92.0 5.0 
42.5 139.4 14.610 58. 3C1 148.0 8.1 
45.0 147.6 14.850 5B.73 96.0 5.3 
47.5 155.8 14. t::BO co ....,, --•w. iC• 12.0 0.7 
50.0 154.0 14.920 \"::.8, 86 16.0 0.9 
52.5 172'.2 14.970 58. S!.5 20. CJ 1.1 
55.0 180.4 15.070 59.13 40.0 2.2 
57 .. 5 188.6 15.110 59.20 16. () 0.9 ... 60.0 196.8 15.160 59.29 20.0 1.1 

"" 65.0 21J.2 15. 27~21 59.49 22.0 1 ~ •"-
70.0 229.6 15. 39E) 59.70 24.0 1.3 
7~·.0 24o.o 15.340 61.41 191(1,0 10.4 



LOCATION• THE DALLES AMS• OREGON 
4S/13E-24CR 

HOLE NUMBER• HOOPER 
DATE MEASURED• 6/ 9/77 

DEPTH DEPTH TEMPERATURE GEOTHERMAL GRADIENT 
METERS FEET DEG C DEG F DEG C/KM DEG F/100 FT 

40.0 131.2 12.010 53.62 0.0 0.0 
45.0 147;6 11.940 53;49 -14.0 -0;8 
50.0 164.0 11.880 53;38 -12;0 -0.7 
55.0 180;4 11.840 53.31 -8;0 -0.4 
60.0 196.8 11.780 53.20 -12;0 -0;7 
65.0 213.2 11.710 53.08 -14.0 -e.8 
70.0 229.6 11.680 53.02 -6.0 -0.:3 
75.0 246.0 11.640 52.95 -8.0 -0.4 
80.0 262.4 11.200 52.16 -88.0 -4.8 
85.0 27.9.8 11. Hl0 52.12 -4.0 -0.2 
90.0 295.2 11. 170 52.11 -2.0 -0.1 
95.0 311.6 11.150 52.07 -4.0 -0.2 

100.0 32E1.0 11.110 52.00 -8.0 -0.4 
105.0 344.4 11.100 51.'38 -2.0 -0.1 
110.0 360.8 11.100 51.98 0.0 0.0 
115.0 377.2 11.100 51.98 0.0 0.0 
120.0 .393.6 11.100 51.98 0.0 0.0 
125.0 410.0 11.100 51.98 0.0 0.0 ..,. 130.0 42t;, 4 il.lL~CJ 51. 9.'3 0.0 0.0 ..... 135.0 44C'.e, 11.150 52.07 10.0 0.5 
136.0 446.1 11. 2'30 =~ "":1'=> _,._, ·-''- 140.0 ..., ., 

'.' 



LOGRT IDN • THE DRLLES AMS, OREGON 
4S/13E-32DG 

HOLE NUMBER• PRULSON 
DATE MEASURED• 5/ 9/77 

DEPTH DEPTH TEiiPERATURE GEOTHERMAL GRADIENT 
11ETERS FEET DEG C DEG F DEG C/KM DEG F/1l'lfl FT 

20.0 59.5 12.44@ 54.39 e.e e,e 
3e.e 98.4 12.450 54.43 2·0 eo1 
4e.e 131.2 12.50@ 54.5@ 4;0 e.2 
5e.e 164.0 12;55<1 54.59 5.e €); 3 
se.e 196.8 12.598 54.65 4;@ @;2 
7e.e 22'3.6 12.71<1 54.88 12.e 0:7 
75.0 246.0 12.860 55.15 30.0 1.5 
80.0 262.4 13.030 55.45 34.0 1.9 
85.0 "::1'7<::< 0 

<-! '-'• w 13.070 55.5.3 8.0 0.4 
30.0 295.2 13.340 %.01 54.0 3.0 
95.0 311.5 14.210 57.58 174.0 9.5 

100.0 32E:.o 15.060 59 .. 11 170.0 9 "0 .~ 

HJS.O 344.4 15,860 50.55 160.0 8.8 
1.10. 0 360.8 16.430 E.1.S7 114.0 5.3 
115.0 :377.2 16.880 62.:]8 90.0 4.'3 
120.0 393.6 17.320 63.18 :38.0 4.8 
125.0 410.0 17.510 53.70 58. Qi 3.2 
130.0 426.4 17.930 64.27 64.0 3.5 
1.35. 0 442.8 18.200 64.76 54.0 3. () 
140.0 459.2 18.390 65.10 3EL 0 2.1 ..,. 144.7 474.6 18.630 65.53 51.1 .-, n 

00 c..o 

LOCATION• THE DALLES AI"'IS, OREGON 
45/14E-19AD 

HOLE NUMBER• CHASTAIN 
DATE MEASURED• 6/ 9/77 

DEPTH DEPTH TEr1PERATURE GEOTHEFMAL GRADIENT 
METERS FEET DEG C DEG F DEG C/KM DEI3 F/100 FT 

50.0 195.8 11.mo 53.04 0.0 0.0 
65.0 213.2 11. E.9o .53.04 0.0 0.0 
70.0 229.6 11.690 5.3.04 0.0 0.0 
75.0 246.0 11.680 ~.3.(.12 -2. t) -0.1 
80.0 262.4 11.680 53. ()2 0.0 0.0 
85.0 278.8 11.710 ~~3. 08 5.0 0 . .3 
90.0 295.2 11.580 53.02 -6. () -0.3 
95.0 311.6 11..670 5.3. (:'!1 -2.0 -(l.l 

100.0 32E:.o 11.680 53.02 2. () 0.1 



~ 
<.0 

DEPTH 
METERS 

20.0 
25.0 
30.0 
3S.0 
40.0 
45.0 
50.0 
55.0 
60.0 
65.0 
70.•3 

DEPTH 
t1ETEPS 

15.0 
20.('! 
2~•.e 
30.0 
:35.0 
40.0 
45.0 
St'.0 
55.0 
60.0 
r=::,s. o 
70. ~J 
-;"':: •. Ci 
8~'. 0 
---.,- "ic:l 

qcJ.,J 
~1S. c 

lV/:-, .-_:, 

ll?l~:. 0 
lJ.~~- c 
111:::": .• 0 
t:~~c'. 0 
:!_ ;_::::-_~ - t) 
L~-;;:. t~_i 

LOCATION• THE DALLES AMS, OREGON 
4S/14E-33CB 

HOLE NUMBER • BU1MAUPN 
DATE MEASURED • 7 /11/7? 

DEPTH TEMPERATURE GEOTHERMAL GRADIENT 
FEET DEG C DEG F DEG C/KM DEG F/100 FT 

65.6 16.340 61.41 
82.() 16.460 t:.1.63 
98.4 16.600 61.88 

114.8 16.650 61.97 
131.2 16.810 62.25 
147.6 17.020 62.64 
164.0 17.20\.) 52.95 
180.4 17.420 63.]6 
196.8 17.790 64.(12 
213.2 18.190 EA. ?4 
22'3.6 18.350 65.03 

L IJCHT :_ C1! 1 ~ P.I:J !ll_ ~:-~·or·' nns. CtPE:Fi!~1 r'l 
.. 1':-"i ·t')Hr:.·-~'·J P~?.n 

!·'DLE i11."1BEF'' ))1·1-PTJH 
DH i'F" l'l~l:l'.:_:iiiPFP ~ 2./F:;.-·'77 

I 1-<:r·tpc.y~ lT! . .IF~E 

0.0 
24.0 
28.0 
10.0 
32.0 
42.0 
36.0 
44.0 
74.0 
80.0 
32.0 

0.0 
1.3 
1.5 
0.5 
1.8 
2.3 
;~.0 
2.4 
4.1 
4.4 
1.8 

<.3J'DTI1ERr1AL GRAD I EtH DEF'Cf1 
FEt<:'I' PF;,, 1· r:·Rt;::; F DECj C ---v:n DEG F./ 1 ()(l FT 

/..j?. <:. 
E.S.t. 
E:i2 c-. 
'.31::3. -1 

114.8 
1:31 ;,: 
1-17' ,;::\ 
ie~t, ·? 
18(~,'1 
1 '3:::. ·- :::.: 
i.~L7,2 
;.~;:·~~- v. 
~~ .-·tr:, . c· 
~.r:.::~' . _,1 

-, I •. • 

''·" ',_-._ 

fcl, 
._:.;_:. ,·-

:3-t~-" 

1.--::' J 

'J' c_;·~ 

'J ~ ?C1 
'3., ro;r:-· 
,_-1 ,,,:'•--••i--1 

q .::):>2' 

~·- :i1~;:f: 
8 

9 
CJ. ~_::'3C· 

10.' '.' 
J 1.~;. ' ,">'.; 

! L~' -~ -~ .-, 

1 ·::' ( 

--,·,. 

·1S. -~7 
4f::!. "-r3 
r!.:.:: • ~-j p 
1!3.56 
,·-te. 7e 
-~1::3. 85 
-r:-,.c,E-
··n·.;:::,_::: 
-·J':.:l. 51 
i'.::'. 80 
~-~:\?'. 1 [, 
":..-" r:':f 

·=-,c· ·7-:_1 
,-~-1 _ 1 C· 

<,-

.,-' ' ,-:; 

_,·::·: 

-~\'~' 

~~ (7o 

··4,t~ 
"'1. (1 

1\)" (~J 
16 .. ::?J 
1E.0 
2"'1·.0 
2-"l.t? 
28 .. 0 
32. () 
40 .. 0 
30 "('1 

?l (i 

34.0 
·c 

_n 
,;"::. L'l 

~ ::::·' .-. 

:->:; " \~-, 
··:..:::· 

__ ::::" 
-1.-- ._-, 

·~:= -

(L 0 
~o.2 

0.2 
0.5 
0.9 
1?.9 
LJ 
1.3 
1.4 
LB 
2.2 
2.0 
L9 
·1 q 

~< 0 
.~:' 1 
::::'.0 
,-·:" i 
.?. t?' 
c:. 0 
:.::" . :• 
?.1 

:::::~ 

.. 3 



-----~------------------~------ -------------'------~------·---------------------------·-----------------

LOCAT ION • GRANGE\!! LLE AI1S, OREGON 
4S/40E-1Bl3A 

HOLE NUMBER • UN IONE:TY 
DATE 11EASIJRED ' 8/23··77 

DEPTH DEPTH TEMPERATURE GEOTHERMAL GRADIENT 
METERS FEET DEG C DEG F DEG C/KM DEG F/100.FT 

1El,0 32,8 17.046 62;67 0,e 0.0 
15.0 49.2 17.808 64;04 152.0 8,3 
20.0 65.6 18;790 55.82 198.0 10~9 
25.0 82,0 19.770 67;59 196.0 10.8 
30.0 98,4 20.780 59.40 202.0 1L 1 
35.0 114,8 21;478 70.65 1.38. 0 7;E. 
40.0 131.2 21.580 70.84 22.13 1.2 
45.0 147 .. 6 21. 5'313 70.86 2.0 0.1 
50.0 164.0 21.500 70,88 2.0 0.1 
55.0 180.4 21.616 76,90 2:.0 0.1 
60.6 196.8 21.610 70,9<3 0.0 0.0 
65.0 213.2 21.610 78.90 e.0 0.0 
7<0.0 229.6 21.610 70.90 0.0 0.0 
75.0 246. (1 21.62€i 70;92 2.0 0.1 
80.0 252.4 21.640 70.95 4.0 0.2 
85.0 278.8 21.700 71.-06 12.0 €'J. 7 
90,0 295.2 21.740 71,13 8;0 0.4 
95.0 311.6 21.768 71; 17 4.0 0 -. ·"-

10i?l~ i) 328.0 2L770 7i.19 2.6 0.1 

"" 
105.0 344.4 21.816 71.26 8.0 0.4 

0 110.0 360.8 21.850 7L33 8.0 0.4 
115.0 377.2 21.870 71;37 4;0 0.2 
120.0 393.6 2L880 71.38 2;6 0.1 
125.0 410.0 21.910 71.44 6.0 0.3 
130.0 425.4 21.950 71.51 8.0 0.4 
135.0 442.8 22.020 71.64 14.13 0.8 
140.0 459.2 22.050 71.59 6.0 0.?; 
145.0 475.6 22.100 71.78 10.0 0.5 
150.0 492.0 22.140 71.85 8.0 0.4 
155.0 508.4 22.18(1 71.92 .s.0 0.4 
150.0 524.8 22.230 72.01 10.0 0.5 
165.0 541.2 22.260 72. l?r7 6,0 c~. 3 
170.0 .557.6 22.:310 72. i6 10.0 0.5 
175.0 574.0 22.330 72.19 4.0 0.2 
180.0 59(1,-:::j 22.390 72.28 10.0 0.5 
185.0 606.8 22.430 72.37 10.0 0.5 
190.0 623.2 22. 47('1 72.45 8.0 0.4 
195.(j 639.6 22.490 72.48 4.0 0.2 
200.13 656.0 22.5112' '"":'':) t:'·:;. {.:._, .. _.,;_ 4.0 0.2 



LOCATION• GRANGE~ILLE AMS, OREGON PAGE 2 
4S/49E-18BA 

HOLE NUMBER • UN !ONCTY 
DATE MEASURED• 8/23/77 

DEPTH DEPTH TEMPERATURE GEOTHER1'1AL GRAD 1 ENT 
METERS FEET DEG C DEG F DEG C/KM DEG F/100 FT 

205.0 672.4 22.53@ 72.55 4.0 0.2 
210.0 688.8 22.55@ 72.59 4.0 @.2 
215.@ 705.2 22;56@ 72;61 2;€) @.1 
22€1.0 721;6 22;6@@ 72;68 8.e 0.4 
225.0 738.0 22.62@ 72;72 4.e €1.2 
23€1.0 754;4 22.63e 72.73 2.0 0.1 
235.0 770.8 22;63@ 72.73 e.e 0.0 
240.0 787.2 22.640 72.75 2.0 0.1 
245.0 8~):3. 6 22.660 72.79 4.0 0.2 
250.0 820.0 22.680 72.82 4.0 0.2 
255.0 83E..4 22.690 72.84 2.0 0.1 
260.0 852.8 22.720 72.90 6.0 0.3 
265.0 869.2 22.730 72.91 2.0 0.1 
270.0 885.6 22.740 72.93 2.0 0.1 
275.0 902.0 22.760 72.97 4.0 0.2 
280.0 918.4 22.770 72.99 2.0 0.1 
285.0 934.8 22.770 72.99 0.0 0.0 
290.0 951.2 22.780 73. '210 2.0 0.1 
295.0 967.6 22.780 73.00 0.0 0.0 

<.TI 300.0 984.0 22.780 73.00 0.0 0.0 
~ 305.0 1000.4 22. ?EM 73.00 0.0 0.0 

310.0 1016.8 22.790 73.02 2. ~) 0.1 



"' "' 

DEPTH 
METERS 

s.0 
7.5 

10.0 
12.5 
15.€l 
17.5 
20.0 
::::.=r ,_ .:.....:.....,:::,'1 

25.0 
?~ c 
'- I ' ·-' 

30.0 
32.5 
35.0 
'"='..., c 
·-'I '·-' 
40.0 
42.5 
45.0 
50.0 
55.0 
60.0 
E5.0 
70.0 
75.0 

DEPTH 
METERS 

100.0 
120.0 
140.0 
160.0 
180.0 
200.0 
220.0 
240.0 
245.0 

LOCATION • GRANGEV I LLE A~lS , OREGON 
4S/40E-18CD 

HOLE NUt·tBER • U~l I OI'-IGRf1 
DATE MEASURED• 8/24/77 

DEPTH TEriPERATURE GEOTHERMAL 13R.ADIENT 
FEET DEG C DEG F DEG C/KM 

16.4 12~ 120 53.82 0.0 
24.5 12.l'l50 53~69 -28.0 
32·.8 12.l'l50 53;69 0.0 
41.0 12.130 53;83 3E>.e 
4g,2 12.276 54.@9 58.0 
57.4 12.450 54;41 72.€1 
55.5 12.6l'l0 54,58 50.0 
7~1.8 12.740 54.93 56.€1 
82.0 12.990 55.38 100.0 
9EJ.2 13.200 55.76 84.0 
9E:.4 13. ::::so 55.03 60.Q 

105.E. 13.450 56.21 40.0 
11-4.8 13.550 56.39 40.0 
123.0 13.660 56.59 44.0 
131.. 2 13.850 56 . .93 76. () 
139.4 14.()90 57.36 '36.0 
147.b 14.320 57.78 92.0 
lC.-4.0 14.66E) 58.39 68.0 
180.4 l·t1. 990 .58.98 66.0 
196.8 15. o.so 59.14 18.0 
213.2 15. 61() 60. 1(1 106.0 
229.5 15.910 50.54 50.0 
246.0 16.200 E1.16 58.0 

LOCATION• THE DALLES A~15• OREGON 
5S/11E-14DD 

HOLE NUMBER• WHITER 
DATE MEASURED• 6/14/77 

DEG F/100 FT 

0.0 
-1.5 
e.0 
1.8 
3.1 
4.0 
3.3 
3.1 
c c 
·-'· ~· 
4.6 
3. 3-
2.2 
-::< -::> 
~-~ 

2.4 
4 ':> .~ 

c '""::• •-' . ._. 
5. () 
·-:; '7 
·-'· i 

3,Cr 
1.0 
5.8 
'"':! ·~ 
·-'" ·-' 
3.2 

DEPTH TEMPERATURE GEOTHERMAL GRADIENT 
FEET Dm c DEG F DEG [/](J1 DEG F/100 FT 

328.0 10.300 51. Er2 0.0 0.0 
393.6 10.900 51.62 0.0 0.0 
45~1.2 11.020 51.84 6.0 (1,2, 
524.8 11.220 52.20 10.0 0.5 
591).4 11 . !000 52.70 14.el o.e. 
656.0 11.950 53.51 22.5 1.2 
721.6 12.210 53.98 13.0 0.7 
7Ei7.2 12. '3Ei0 55.36 -::•o c ·-"-'· _, 2.1 
803.6 13.050 55.49 14.0 0.8 



LOCATION• THE DALLES AMS, OREGON 
SS/12E- 8BB 

HOLE ti1Jt1BER • snocK PR 
DATE 11EASURSD • 6_/16/77 

DEPTH DEPTH TE~IPERATURE GEOTHERnAL GRADIENT 
METERS FEET DE13 C DEG F DEC~ [,/KM DEG F ,'100 FT 

20.0 65.6 11. '380 53.56 0.0 0.0 
25.0 82.0 11. E:8i.-) 53.38 -20.0 -1.1 
30.0 98.4 11. 75(3 53.15 -25.0 -1.4 
35.0 114.8 11.670 53.01 -16.0 -0.9 

LOCATION• THE DALLES AnS; OREGON 
5S/12E-31AA 

HOLE NUMBER• PNGR SE 
DATE t1EASURED • 6/16/77 

DEPTH DEPTH TEr1PERATIJRE GEOTHER11AL GRADIENT 
nETERS FEET DE13 C DE13 F DEG C/KM DEG F/100 FT 

20.0 65.5 14.830 58.69 0.0 0.0 
40.0 131.2 14.450 58. (:)1 -19.0 -1.() 

60.0 :196.8 14.580 58.24 6.5 •J. 4 
70.0 229.5 14.600 SB.CH 2.0 0.1 
80.0 262.4 14.610 58.30 1.0 0.1 
90.0 295.2 14.740 5E:.53 13.0 0.7 

(Jl 95.0 311.6 14. 7(l0 58.46 -8.0 -0.4 
w 10ELO 328.0 14.740 58.!::;3 8.0 0.4 

10C:,.O 344.4 14.760 58.~;7 4. (1 0.2 
107.5 352.6 14.880 co ....,0 

_,q, ''--' 48.0 2.E, 

LOCATION• THE DALLES AMS, OREGON 
SS/16E-2€lCB 

HOLE r;UMBER • WARD RNH 
DATE MEASURED• 6/16/77 

DEPTH DEPTH TEMPERATURE GEOTHERMAL GRADIENT 
METERS FEET DEG C DEG F DEG C/YM DEG F/1@il FT 

10.0 32.8 11.770 53.19 0.0 0.0 
20.0 65.6 11.660 52.99 -11.0 -0.6 
30.0 98.4 12.500 54.50 84.0 4.6 
40.0 131.2 12.810 55.06 31.0 1 .., . ' 
50.0 164.0 13.150 55.69 35.0 1.9 
60.0 196.8 13.520 56.34 36.0 2.0 
70.0 229.6 13.890 57.00 37.0 2.0 
80.0 262.4 14.210 57.!:::;8 32.0 1.8 
90.0 295.2 14.730 58.51 52.0 2.9 

100.0 328.0 15.330 59.59 60.0 3.3 
105.0 344.4 15.590 60.-06 52.0 2.9 
110.0 360.8 1.5.840 60.51 50.0 ~.., 

"'·' 115.0 377.2 16.080 60.94 48.0 2.6 
120.0 393.6 16.370 61.47 52..0 3.2 



"' ..,. 

DEPTH 
~IETERS 

20.0 
30.0 
35.0 
'J"':> c 
,_r I • -' 

40.0 
42.5 
45.0 
47.5 

DEPTH 
METERS 

<3.0 
555.0 

1684.0 

DEPTH 
METERS 

5.0 
7.5 

10.0 
12.5 
15.0 
1 ~ ~ '.~ 
2t?.l. Cl 
22.5 
25.0 
27.5 
30. (?r 
":.1".:> c 
-'"--. '-' 
35.0 
37.5 

LOCAT! ON • THE DALLES AM.S , OREGON 
SS .. ··16E-33DC 

HOLE NLI11BER • SNODGRAS 
DATE t1EASURED • 6/16/77 

DEPTH TEr1PERATURE GEOTHERMAL GRADIENT 
FEET DEG C DEG F DEG C/Ia1 

65.6 11.860 S:3.?.S 
98.4 12. 2·20 54.18 

114-.8 12.750 54.95 
12::::. 0 12.7S0 55.00 
131.2 12.820 .5.5,08 
13"::1.4 12.880 5.5.18 
147.6 12~910 55.C:4 
155.8 1:3. (l70 55.53 

LOCATION • VANCOUVER AMS, OREGON 
65/ 4W-31ACD 

HOLE NU~IBER' OC1 B1 
DATE 11EASURED ' 6/ 1/60 

0.0 
4E .. O 
86.0 
12.0 
16.0 
24.0 
12.0 
64.0 

DEJ3 F/100 FT 

0.0 
~ ~ c._, . ..J 

4.7 
0.7 
0.9 
1.3 
0.7 
--:::• c 
J.J 

DEPTH TEiiPERATURE GEOTHERMAL GRADIENT 
FEET DEG C DEG F DEG C/HI 

o.o 10.700 51.26 
185::.:::.2 26.100 ?8.98 
r::c·;:r"":r c: _, __ ,...___ .. -· 50.000 122.00 

LOCATION • THE DALLES A~IS, OREGON 
6S/ 7E- 4DC 

HOLE NLW1BEP • CP-LKH 
DATE t1EASIJRED • 7 /25.'77 

o.o 
27.::: 
21.4 

DEG F/100 FT 

0.0 
1.5 
1.2 

DEPTH TEI1PERATURE GEOTHEP11AL GRADIENT 
FEET DEG C DE13 F DEG C/KI'I DEG F/100 FT 

16.4 8.400 47.12 0.0 0.0 
24.6 8.130 46.63 -108.0 -5.9 
32.2. 8.020 46.44 -44' '" -2.4 
41.0 7. '3t]0 46.22 -48.0 -2.6 
49.2 7 .. ~2_'(-) 46. o:::; -32.0 -1.8 
57.4 7. fi(l 45. 9'3 -20.0 -1.1 
s~;. 6 7.7::'0 45.:36 -28.0 -1.5 
"'?--:, 0 7. ·-=:70 -45.81 -12.0 -0.7 I,_; • '-' 

82.t-?r 7. s=~:r 45.59 -4S.O -2.5 
9(•.2 7. S.3CT 4c cc -'· ~'-' -8. ~) -0.4 
'3::::. 4 7. ~,JCr 4S.S5 O.D 0.0 

h)t::,.6 7.~·40 45. ~:7 4.0 (L2 
11.:!.8 7.SSO 4c cq 

,_J • --· -- -4.0 0.2 
123.0 7. Sf\J 45. :::.J 8.0 0.4 



CJ'1 
CJ'1 

• 
DEPTH 
METERS 

7.5 
10.0 
12.5 
15.0 
17.5 
20.0 
"0'0 " '-'- • .....! 

25.0 
-o- " '- (. ~ 

30.0 
32 .. 5 
35.0 
_....,...., C" 
~ (. -...J 

40.0 

DEPTH 
METERS 

10.0 
20.0 
30.0 
40.0 
50.0 
60.0 
70.0 
80.0 
90.0 

100.0 
110.0 
115.0 
120.0 

• 
LOCRT IDN • THE DALLES At'IS, OREGON 

6S/ 7E-21CD 
HOLE HUMBER• RUST HSE 
DATE 11EASURED • 6/29.'77 

! 

DEPTH TEt1PERRTURE GEOTHEPMRL GRAD I Et<T 
FEET DEG C DEG F DEG .C/KJI 

24.6 10.590 51.24 
32.8 11.150 52.07 
41.0 11.5.30 .52.75 
49.2 12.410 54.34 
57.4 13. 22;0 55. ':3•~ 
6S.6 13.770 Sb. 7'3 
.....,':< ro 
(~•- D 14 .lEO s--; . .::.g 
8C:. 0 14. '34C, 58.:39 
9(1. :;?_ 15. ?(".?' fl). t.2 
9E:. 4 16. 26t) 61.27 

10E . .S 16. 72C 62.lt) 
lt.::t. Ei 17.14\21 62.85 
12::::.0 17.::::so 63.2] 
131.2 17. :37tJ 64.17 

LOCATION• THt DALLES RMS, OREGON 
6S/14E-13Db 

HOLE NUI1BER • CR I TRii 1 
DATE MEA.SURED • 6/14/77 

0.0 
184.0 
1.52. 0 
352.0 
348.(_1 
1'36. () 
156.0 
312.0 
3:3~. (1 
144.0 
184.0 
162.0 
84.0 

2013.0 

DEG F /10<3 FT 

0.0 
10.1 
13.3 

19.3 
19.1 
lO . .S 
8.6 

17.1 
21.1 
7.9 

1(1, 1 
9-.2 
4.6 

11.4 

DEPTH TEMPERATURE GEOTHERMAL GRADIENT 
FE.ET DEG C DEG F DEG C/KM DEG F/100 FT 

32.8 11.430 52.57 0.0 0.0 
65.6 11.620 52.92 19.0 1.0 
98.4 11.790 53.22 17.0 0.9 

131.2. 11.970 53.5.5 18.0 1.0 
1EA.0 12.240 54.03 27.0 1.5 
1%.8 12. ~;so 54.59 31.0 1.7 
229.6 12.870 55.17 .32.0 1.8 
262.4 13.210 cc .....,0 . ._)._._). ( '-' 34.0 1.9 
295.2 13.600 55.48 39.0 2.1 
328.0 14.110 57.40 51.0 2.8 
360.8 14.720 58.50 61.0 3.3 
377.2 14.760 58.57 8.0 QJ.4 
393.6 14.900 58.82 28.0 1.5 

• 



"' "' 

DEPTH 
METERS 

35.0 
40 0 
45.0 
S0o0 
55. C1 
SC<r. 0 
t:.s, o 
70.0 

DEPTH 
11ETERS 

10.8 
15.0 
20.0 
25.0 
30.0 
35.0 
40.0 
45.0 
50.0 
55.0 
E.I(J. €J 
65.0 
70.0 
75.0 
80.0 
85.0 
90.0 
95.6 

HJ(l. 0 
105.0 
110.0 
115.0 
120.0 
125 .. 0 
130.0 
135.0 
140.0 
145.0 
150.0 
155.0 
16(3. 0 
165.0 
170.0 

LOCI'lTI ON • THE DALLES RMS, OREGON 
r;;::;,/ 15E- SBA 

HOLE NUMBER' MCLEOD P 
DRTE r1EASIJPED: 6/'1.5/'77 

DEPTH 
FEET 

11.::1·.8 
1:31.2 
147,6 
154.0 
l8C1"4 
t9E .. 8 
213"2 
:229,6 

TEI'IF'EPATUPE 
DEG C: DEI:S k' 

12, 'C\212) 
12. '3'=j0 

, 35(1 
6HJ 

:.:.:. 77(3 
3. 96i2J 
cCj" 150 
4,:36Cr 

£.S. Ot3 
55.38 
56.05 
ss. E;o 
.se .. r-s 
57,13 
'=·7. 49 
57.85 

LDCATI 01' • GRANGEIJ I LLE AMS, 
6SA8E-21CH 

HOLE HUMBER• ID-43P 
DATE 11ERSUPED • 5/113,/7? 

DEPTH TEI·IPERATLIRE 
FEET DEG C: DEG F 

32.8 12.010 53;62 
49.2 12. (60 53.69 
6.5.6 11.5190 53.58 
s2.e 11.890 53.40 
9E' .. 4 11.790 53~22 

114.8 11.980 53;56 
131.2 12.He 53.80 
147.6 12.160 53;89 
154.0 12; 3?1€J 54.14 
180.4 12.480 54,45 
196.8 12.5Hl 54.7€J 
213.2 12;770 54.99 
229.6 12.950 55,31 
246~0 13.138 55,53 
252.4 1.3.298 .5.5.92 
278.8 13. 5(30 56,30 
295.2 13.630 56,53 
311.5 13;750 56,75 
.328.0 14.01() 57.22 
344.4 14.170 57.51 
361.3. 8 14.290 57.72 
377.2 14.22.0 ~.7. 70 
39~\.6 14.540 ~.2 .. 17 
41(.1.0 14.590 58. C~6 
426.4 14.760 58.5? 
44c~. 8 14.840 S.S.71 
45Si.2 14. 94(?1 58.8'3 
4?~;.E, 15.0E.O 59.11 
4'32.0 15.210 59.38 
50Ei.4 15.440 59". 79 
524.8 15.640 60.15 
541.2 i.S. 81.0 60.46 
55'7.6 15.::::70 60.57 

GEOTHERMAL GRADIENT 
DEEi C./fJ-·1 DEG F ,/ J. 00 FT 

i?J. 0 

~~J 
'.::i2.VJ 
38.!2) 
40.0 
40.6 

OREGON 

(). C· 
L9 
4.1 
-;:::; 7 
~·' 
·1 0 .:.,u 

2. l 
2.2 
'::: -=· '--. '-

GEOTHERMAL GRADIENT 
DE!3 C/KM DEG F/100 FT 

0.0 0.0 
8.0 0.4 

-12.0 -0.7 
-2€i.0 -L1 
-20.0 -1.1 

38.6 2.1 
26.0 1.4 
10;0 0.5 
28.€l 1.5 
35.€J 2.0 
26.0 1.4 
32.0 1.8 
36;8 2.0 
36;0 2.0 
32;€J 1.8 
42.13 ·;:~ .-, 

,_,...:; 

26;@ 1.4 
24;0 1.3 
52.0 2.9 
32.0 1.8 
24."0 ·1 '":) 

"·~ 
-2.0 -0.1 
52.0 2.9 
10.0 0.5 
34.0 1.'3 
16.0 0.9 
20.('1 1.1 
24.0 1.3 
30.0 1.5 
46.0 ~ c 

'-. ·....! 

40.0 7' "J 
'-. "-

34. () 1.9 
i2:0 0.7 



01 ...... 

DEPTH 
METERS 

0.0 
354.0 

2379.0 

DEPTH 
METERS 

65.0 
70.0 
75.0 
80.0 
85.0 
90.0 
95.0 

100.0 
105.0 
110.0 
115.0 
120.0 
125.0 

LOCATION• SALEM AMS, OREGON 
7S/ 1E-11ACA 

HOLE NUMBER • OW l-11 
DATE ME!=lSUPED : 7./ /.62 

DEPTH 
FEET 

0.0 
1161.1 
7803.1 

TEMPERATURE 
DEG C DEG F 

9.800 
32.200 
71.700 

49.64 
89.96 

161.06 

LOCATION• SALEM AMSo OREGON 
?Sr 1E-32CC 

HOLE NUMBER• PUNJAMEN 
DATE MEASURED • 8/ 8/?r' 

DEPTH TEMPERATURE 
FFET DEG C DEG F 

213.2 11.370 52.47 
229.6 11.500 52.70 
245.0 11. 68t~ 53.02 
26C~. 4 11.830 53.29 
278.8 12.110 53.80 
295.2 12.420 54.36 
31i.6 12.620 54.72 
328.0 12.810 S5.06 
344.4 12. sse1 .55.36 
360.8 13.140 5"5.55 
377.2 13.320 55.98 
393.6 13.440 55.19 
410.0 13. f,OO 56.48 

GEOTHERHAL GRADIENT 
DEG C/K~t DEG F/100 FT 

0.0 
53.3 
19.5 

0.0 
3.5 
1.1 

GEOTHE!i'11AL GRADIENT 
DEG C/KM DEG F/100 FT 

e.e 0.0 
25.0 1.4 
36.0 2.0 
30.0 1.5 
56.0 3.1 
52.0 3.4 
40.0 2.2 
3'2..0 2.1 
34.0 1.9 
32.0 1,[', 
36.0 2.0 
24.0 1.3 
32.0 i.B 



LOCRT JON • CANYON CJ TY AMS, OREGON 
7S/38E-35CC 

HOLE NUMBER • cT KERNS 
DATE liE:ASURED • 6/ 1/77 

DEPTH DEPTH TE~1PERRTURE 13EOTHERMFIL GRFID I ENT 
METERS FEET DEG C DEG F DEG C/KI1 DEG. F/100 FT 

7.5 24.6 8;640 47.55 0.0 €,, 0 
10.0 32.8 8.760 47o77 48;0 2;6 
15.0 49;2 8;980 48; 16 44;@ 2;4 
2.0.0 65;6 9.000 48.28 4;@ e.2 
2.5.0 82;0 9.010 48o22 2.0 0.1 
30.0 98.4 9;046 48.27 6;8 0.3 
35.0 114.8 9; 116 48.40 14.0 tl;8 
40.0 131.2 9.86@ 49.75 15~?.1 .1?1 8.2 
4.5.0 147.6 10.010 51).02 30.0 1. E. 
51).0 164.0 10.050 :=;0, 09 8.0 0.4 
5~ ... 0 180.4 10.070 50.13 4.0 0.2 
60.0 196.8 10.080 50.14 2.0 0.1 
65.0 213.2 10.100 50.18 4.0 0.2 
70.0 22'3.5 10.120 50.22 4.0 0.2 
75.0 246.0 113.110 50.20 -2.0 -0,1 
80.0 26C'.4 10. 12Cl 50.22 2. () 0.1 
8.5.0 278.8 10.130 50.23 2.0 e. 1 
'30.0 295.2 10.140 50.2~. 2.0 0. 1 
95.0 311.6 10.150 50.27 2.0 0.1 

100.0 .32E:.o 10.6:10 51.10 92.0 5.0 
'-"' 105.0 :344.4 11.240 52.2.3 126.0 6.9 co 110.0 :36(1,8 11.700 ~.3.05 92.0 .S.(i 

115.0 .377.2 11.960 53.53 52.0 2.g 



LDCATI ON • SALEM AMS , OPEGD~1 
8S/ SE-31CC 

HDLE NUMBER• CDR CK 
DATE MEASURED • 10/26/77 

DEPTH DEPTH TEMPERATURE GEOTHERMAL GRADIENT 
r1ETERS FEET DEG C DEG F DEG C/YJ1 DEG F/100 FT 

10.0 32.8 6.388 43.48 0.0 0.e 
15.e 49.2 6o28tl 43.3tl -28.e -1.1 
20.0 65.6 6.398 43.50 22.0 1.2 
25.8 82.0 6;606 43.88 42.0 2.3 
30.0 98.4 7.860 44.71 92.0 5.8 
35.8 114.8 7.318 45,16 5().0 2.7 
48.0 131,2 7.470 45.45 32.0 1.8 
45.0 147.6 7;616 45.70 28·•J 1.5 
50.0 164.0 ?.?50 45.95 28.0 1.5 
55.0 180.4 7.890 46,20 28.0 1.5 
60.0 196.8 8;830 46.45 28.8 1.5 
65.8 213.2 8.150 46o67 24;@ 1.3 
70.0 229.6 8.26@ 46.87 22;0 1.2 
75.0 246.0 8.400 47.12 28.0 1.5 

'80.0 262.4 8;540 47.37 28.€! 1.5 
85.0 278.8 8.690 47;64 30.0 1.6 
90.0 295.2 8.830 47.89 28.0 1.5 
35.0 311.6 8.970 48; 15 28.0 1.5 

100.0 328.0 9.100 48.38 26.0 1.4 
01 105.0 344.4 9.250 48.65 30.0 1.6 
"' 110.0 360.8 9.450 49.@1 40.0 2.2 

115.0 377.2 9.61@ 49.30 32.0 1.8 
120.0 393.6 9.860 49.75 50.1~ 2.7 
125.0 410.0 10.010 50.02 30.0 1.6 
130.0 426.4 10.080 50.14 14.0 0.8 
135.0 442.8 10.220 50.40 28.0 1.5 
140.0 459.2 10.380 50.68 32.0 1.8 
145.0 475.5 10.560 51.01 36.0 2.0 
150.0 492.0 10.720 51 .. 3<~ 32.0 1 0 ,Q 

155-.0 508.4 10.890 51.50 34.0 1.9 
1E.O.O .524.8 11.070 51.93 36.0 2.0 
165.0 541.2 11.230 52.21 32.0 1.8 
170.0 557.6 11.400 52.52 34.0 1.9 
175.0 574.0 11.570 52.2.3 34.0 1.9 
180.0 590.4 11.770 53.19 40.(1 2.2 
185.0 605.8 . 11.910 53.44 28.0 1.5 
190.0 s:;:..o:· ., '-'-'• c 12.11.0 53.80 4,3. 0 2.2 
195.0 539.6 12.280 r::A.lO 34.0 1.9 
200.0 655.0 12.450 54.43 36.0 2.0 



0> 
D 

DEPTH 
METER:. 

205.0 
210.0 
215.0 
220.0 
225.0 
230.0 
235.0 
241-3;0 
245.0 
25(1.0 
255.0 
260.0 
265.0 
270.0 
275.0 
280.0 
285.0 
290.0 
295.0 
300.0 
3(J5.0 
3l(i.0 
315.0 
320. ~3 
.325.0 
330.0 
335.0 
340.0 
345.0 

LOCRTI ON • SALEM RMS, OREGON 
85/ 5E-31CC 

HOLE Nllf1BER • CDR CK 
DATE i'IEASLIRED • 1EV25/7? 

DEPTH TEriPERHTURE 
FEET DEG C DEG F 

572.4 12.510 54,70 
588.8 :1_2. 770 54.99 
705.2 12,930 55.27 
721.5 13.080 55.54 
738.0 13;240 55,83 
754.4 13.390 55.10 
770.8 13.550 55.33 
787.2 13.720 56,70 
86cl.5 13.99<1 57.00 
82(1. 0 14.040 57o27 
836.4 14.228 57.60 
852.8 14;370 57.87 
869.2 14;56Ei 58.21 
885.6 14,740 58.53 
9"02.0 14.850 58. 7.3 
918.4 14.990 58.98 
934.8 15.150 59.2? 
951.2 15.320 59.58 
967.6 15. 5(j0 59.90 
984.0 15.6.SO 60.22 

1000.4 15. EL50 60.53 
1016.8 16, 0()0 60.:30 
1033.2 16.1,9() 61.12 
1CH9. 6 16.340 61.41 
1066.0 16. 5<30 61.70 
1082.4 16.E60 61.99 
1098.8 16.900 62.42 
111.:::;. 2 17.040 62. E.? 
1131.6 17.:180 52.92 

-----------------------------·-----------------------------------------··~-=·--

PAGE 2 

GEOTHERMAL GRADIENT 
DEG C/KM DEG F/100 FT 

30.0 1 ~ s 
32.0 1.8 
32.0 1.8 
38.0 1.6 
32.0 1.8 
30.0 1.6 
32.e 1.8 
34" El 1.9 
34.0 1.9 
30.0 1.5 
36.0 2.0 
30.0 1. E. 
.38.0 2.1 
36.0 2.0 
22.1] 1.2 
28.0 1.5 
32.0 1.8 
34.0 1.3 
3E .. 0 2.0 
36.0 2.0 
34.0 1.':3 
31?J.0 1.6 
:3E..0 2,0 
.32,(:-:J 1.8 
32.0 1.8 
32.0 1.8 
48.0 2.E 
28.0 1.5 
28.0 :1.5 



LOCAT !Ot·1 • SALEt·J At1S , OR\!1301•1 
95/1 H"- 8CCD 

HOLE NUr1BER• DEPOEBAY 
DATE r1EASURED• 8/25/77 

DEPTH DEPTH TEMPERATURE 6EOTHERr1AL GRAD I ENT 
t1ETERS FEET DEG C DEG F DEG C/KM DEG F/100 FT 

5.0 16.4 10.690 51.24 0.0 0.0 
10.0 32.8 10.590 51.06 -20.@ -1.1 
15.0 49.2 HJ, 6'i'0 51;21 16.0 0;9 
20.0 65.6 10.770 51.39 20.0 1.1 
25.0 82.0 10.860 51.55 18.0 1.0 
30.0 98.4 10.960 51.73 20.0 1.1 
35.0 114.8 11.040 51.87 16.0 0.9 
40.0 131.2 11. 130 52.03 18.0 1.0 
45.0 147.5 11.220 52.20 18.0 i.0 
50.0 164.0 11.:330 5;;::',.39 22.(1 1.,2 
55.i?l 180.4 11.-430 52.57 20.0 1.1 
60.0 1'36.8 11.5f,O 52.81 26.0 1.4 
65.0 21:::1.2 11.680 53.02 24.0 1.3 
71'21.0 229.6 11.800 53.24 24.0 1.3 
7E •. O 245.0 11.910 53 . ..:14 22.0 1.2 
80.0 262.4 11. '380 53.56 14.0 0.8 
85.0 278.8 12.230 54.01 50.0 2.7 
9l::'l.O 29E;.z 12.380 54.28 3().0 1.6 

0> LOCATION • SALE~! A~IS, OREGON 
~ 9S/l1W-17BBA 

HOLE Nllt1BER • DEPOEBA'( 
DATE MEASURED• 8/25/77 

DEPTH DEPTH, TEMPERATURE GEOTHERt1AL GRADIENT 
METERS FEET DEG C DEG F DEG C/Kt1 DEG F/100 FT 

10.0 32;8 10.890 51.60 0.0 0.0 
15.0 49.2 1L030 51.85 28.0 1.5 
20.0 65j6 11.130 52.03 2@.0 1.1 
25.0 82.0 11.230 52.21 20.0 1.1 
30.0 98.4 11.300 52.34 14.0 0.8 
35.0 114.8 11.380 52.48 16.0 0.9 
40.0 131.2 11.450 52.61 14.0 0.8 
45.0 147.6 11.500 52.70 10.0 0.E. 
50.0 1G4.l2i 11.570 52 .. 83 14.0 0.8 
55.0 180.4 11.530 52.93 12.0 0.7 
60.0 196.8 11.700 53.06 14.0 0.8 
65.0 213.2 11.770 53.19 14.0 0.8 
70.0 229.5 11.950 53.51 36.0 2.0 
75.0 246 .. 0 12.080: 53.74 26.0 1.4 
80.0 252.4 12.200 53.95 24.0 1.3 
85.0 278.8 12.310 54. lE. 22.0 1.2 
90.0 295.2 12.420 54.35 22.0 1.2 
'35.0 311.6 12.520 54.54 20.0 1.1 



LOCAT !CIN • BEND AMS , OREGON 
9Sd4E-23BB 

HOLE rjUMBER • CHAriP I Ol·j 
DATE MEASURED• 7/13/77 

DEPTH DEPTH TEMPERATURE GEOTHERMAL GRADIENT 
f·IETERS FEET DEG C DEG F DEG C/KI1 DEG F/100 FT 

15.0 49.2 14.550 58;37 0.0 0.0 
17.5 57.4 14.550 58-; 37 0.€1 0.0 
20.0 65.6 14;570 58.41 8.0 0.4 
22.5 73.8 14.580 58.42 4.0 0.2 
25.0 82.13 14.750 58.55 21:'..0 1.5 
27.5 9E.\.2 14.840 58.71 .36.0 2.0 
30.0 98.4 14.560 58;8~ 24.6 1 ? .~ 

32.5 165.5 14;936 58.87 12.0 0.7 
35.0 114.8 15.010 59.02 32.0 1.8 
37.5 123.0 15. (J5(i) 59.09 15.0 0.9 
40.0 131.2 15.110 59.20 24.0 1.3 
42.5 139.4 15.240 59.43 52.0 2.9 
45.0 147.5 1-5.260 59.47 8.0 0.4 
47.5 155.::::: 15.310 .59.55 2o.e1 Ll 
50.0 164.0 15.340 59.E.l 12.0 0.7 
52.5 172.2 15.380 ;;:a. E.G lEr.O 0.9 
55.1?.1 180.4 15. "ii0 5'3. 74 12.0 0.7 
57.5 18EJ.6 15. 44~?! 59.79 12.0 0.7 
60.0 196.8 15.-"450 59. Eil 4.1) 0.2 
65.0 21::::.2 15. 84C1 60.51 78.0 4 .. 3 

CTI 70.0 229.6 16.1)10 60.82 34.0 1.9 N 
75.0 246.0 16. 39(J 6i..50 7E •. 0 4.2 
80.0 262.4 16.700 62.0E, 62.0 3.4 

LOCAT IOH • BEHD AM5, OREGON 
95/17E- SCAD 

HOLE NLII'IBER • rtOR55 
DATE 11EASURED • 8/ 4 ...... 7? 

DEPTH DEPTH TEMPERATURE GEOTHERMAL GRAD!EHT 
11ETER5 FEET DEG C DEG F DEG C:/I<M DEG F/100 FT 

10.0 32.8 11.370 52.47 0.0 0.0 
20.0 65.6 12.040 53.67 67.0 3.7 
30.0 98.4 12.790 55.62 rs.e 4.1 
35.0 114.8 12.8:20 55.08 5.0 0.3 
40.0 131.e 1E,89€1 55.26 14.e 0.8 
45.0 147.5 12.94€l 55.29 1€l.0 0.5 
50.0 164.0 13.170 55.71 46.0 ? " ............ 
55.0 180.4 13.360 55.CJ5 38.0 2.1 
60.0 1%.8 13.540 56.37 35.0 2.0 
65.0 213.2 13.730 56.71 38.0 2.1 
70.0 2251,6 13.770 55.79 8.0 0.4 
7.5.0 245.0 14.030 57.25 52.0 2.9 
80.0 262.4 14. u:,(; 57.49 26.0 1.4 
85.0 278.8 14.350 57.83 38.0 2.1 
90.0 295.2 14.570 58.23 44.0 2.4 
95.0 311.6 14.f:Hi?l 58.t.6 48.0 2.6 

100.0 32E' •. 0 14.970 5t3.95 2.2.0 1.8 
105.0 3-44.4 15.150 59.27 36.0 2.0 
110.0 36CJ.8 15.:380 59.68 4E .. 0 2.5 
115.0 377.2 15.580 50.04 40.1'?.1 2.2 
120.0 393.6 15.650 E.0.17 14.0 o.a 



LOCATI ON : BAKER AMS ' OREGON 
99/40E-19DB 

HOLE NUMBER• BAKERCTY 
DATE 11EA9URED: 8./26/77 

DEPTH DEPTH TEf1PERATURE GEOTHERMAL GRADIENT 
METERS FEET DEG C DE<3 F DEG C/KM DEB F/100 FT 

50.0 196.8 18.010 54.42 0.0 0.0 
55.0 213.2 18.380 55.08 74.0 4.1 
70.0 229.6 18.520 65.34 28.0 1.5 
75.0 246.0 18.590 6~,.64 34.0 1.9 
80.0 262.4 18;850 65.93 32.:3 1.8 
85.0 278.8 19.040 66;27 38.0 2.1 
90.0 295.2 19.150 65.-49 24.0 1.3 
95.0 311.6 19.1713 65.51 2.0 0.1 

100.0 328.0 19.190 66.54 4.e 0.2 
105.0 344.4 19.22t3 65;60 6.0 0.3 
110.0 360.8 19;260 66.67 8.0 0.4 
115.0 377;2 19.29@ 65;?2 5.e 0.3 
120.0 393.6 19.320 6'6.78 5.0 0.3 
125.0 410.0 19.330 65.79 2.0 0.1 
130.0 426.4 19. 35\?1 56.83 4.0 0.2 
135.0 442.8 19.390 66.90 8.0 0.4 
140.0 459.2 19.410 65.94 4.0 0.2 
145.0 47S.E 19.4:30 t:.6.97 4.0 0.2 
150.0 492.0 19.460 67.(13 6.0 0.3 
155.0 :;:.ge,. 4 19.470 67.(1~; 2.0 0.1 

0'> 160.0 524.8 19.490 67.08 4.0 0.2 w 
16E •. 0 541.2 19. 5()0 67. lQ) 2.0 0.1 
1?0.0 557.6 19.520 67.14 4.0 0.2 
175.0 574.0 20.120 58.22 120.0 6.E• 
1.90.0 590.4 20.190 68.34 14.0 0.8 
185.0 505.8 20.190 68.34 0.0 0.0 
190.0 623.2 20.200 68.36 2.0 0.1 

LOCAT IDN: BAKER RMS, OREGON 
95/40E-2<JCA 1 

HOLE NUMBER: BAKERGLF 
DATE MEASURED• 8/19/77 

DEPTH DEPTH TEMPERATURE GEOTHERMAL GRADIENT 
METERS FEET DEG C DEG F DEG C/KM DEG F/100 FT 

30.0 98.4 12.010 53.62 0.0 0.0 
35.0 114,\3 12.120 53.82 22.0 1.2 
40.0 131.2 12.340 54.21 44.0 2.4 
45.0 147.6 12.380 54.28 8.0 0.4 
50.0 164.0 12.410 54.34 6.0 0.3 
55.0 180.4 12.540 54.57 26.0 i.4 
60.0 19b.8 1.2.730 54.91 38.0 2.1 
65.0 213.2 12.930 55.27 40.0 2.2 
70.0 229.6 13.170 55.?1 48.0 2.6 
75.0 246. (-J 13.610 5E •. 50 88.0 4.8 
80.0 262.4 13.800 55.2.4 38.0 2.1 



LOC~T!ON• EAKER AMS1 OREGON 
'3S/4eE-2eCA E 

HOLE !~UMBER: BAKERGLF 
DATE MEASURED• 9/i4T7? 

DEPTH DEPTH TEr1PERATUPE GEOTHERMAL GRADIENT 
METERS FEET DEG C DEG F DEG C/KM DEG F/100 FT 

30.e 98;4 12;80!! 55,e4 e.e e,e 
35.0 114.8 12.790 55.02 -2.0 -0.1 
40.0 131.2 12.800 55.04 2.0 0.1 
45.0 147.6 12.820 55.08 4.0 0.2 
50.0 1EA.0 12.910 55.24 18.0 1.0 
55.0 180.4 12.960 55.33 10.0 0.5 
E0.0 196.8 12.990 55.38 6.0 0.3 
E.5.o 213.2 13. 01() 55.42 4.0 0.2 
70.0 229.6 13.060 55.51 H).0 0.5 
75.0 245.0 13.080 55.54 4.0 0.2 
80.0 262.4 13.110 55~60 5.0 0.3 
85.0 278.8 1.3.140 55.65 6.0 0.3 
90.0 295.2 13.150 55.67 2.0 0.1 
95.0 311.6 13.19\:::J 55.74 8.0 0.4 

100.0 328.0 13.170 55.71 -4.0 -0.2 
1()5. 0 344.4 13.210 55.78 8.0 0.4 

LOCAT I ON • SALEI"I AI1S , OREGON 
Ho6.r 3el-,10D 

0'> HOLE 1·1UMBER • OU M1 
.j:> DATE 11EASURED • :3/27/62 

DEPTH DEPTH TEMPERATURE GEOTHERMAL GRADIENT 
11ETERS FEET D£13 C DEG F DEG C/KI"1 DEG F/100 FT 

20.0 65.6 11.700 53.06 0.0 0.0 
155.6 510.4 28. 3QH2J 82.94 12C.4 6.7 

1498.2 4914.1 ~.e,. ~·.o0 136.94 22.3 1 co .~ 

LOCRT ICIN • SALEM AMS, OREGON 
11S/ 5H-21AB 

HOLE NUI"IBER • HARP IS 
DATE 11E.A5URED • 8/"22/(r' 

DEPTH DEPTH TEI1PERATURE GEOTHERMAL GRADIENT 
METERS FEET DEG C DEG F DEG C/KM DEG ,F/100 FT 

10.0 32.8 11.05') 51.89 0.0 0.0 
15.0 49.2 11. 150 .52 .. 07 20.0 1.1 
20.() EEr.6 11. :-r?o 52.47 44.0 2.4 
25.0 82.0 lLE.20 52.92 50.0 2.7 
30.0 9EL 4 11.710 53.08 18.0 1.0 
35.0 114.8 11.830 53.29 24.0 1.3 
40.0 131.2 11. '3E.0 53.53 26.0 1.4 
45.0 147.5 12.090 ~i3. "?E. 26.0 1.4 
50.0 lEA. 0 12.230 54.01 28.0 1.5 
55.0 180.4 12.360 54.2.5 26.0 1.4 
60.0 191S.8 12.490 54.48 26.0 1.4 
64.0 2()9.9 12.610 54.71:.1 30.0 1.6 
70.0 22"::.i.6 12.700 S4.8E· 15.0 0.8 



LOCATION• SALEM AMS, OREGON 
11S/ H1-32BBB 

HOLE liUMBEP • m-1 LCD 
DATE MEASURED• 12f1J/5B 

DEPTH DEPTH THIPERATURE GEOTHERMAL GRADIENT 
r1ETERS FEET DEG C DEG F DEG C/KM DEG F/100 FT 

0.0 (1, L:) 10.700 51.26 0.0 0.0 
1347.0 4418.2 36.10('1 96.98 18.9 1. 1(1 
1345.0 4411.6 35. HJ0 '36.98 0.0 -0.0 

LOCATION• BBiD AMS, OREGOH 
11S/l3E-24AA 

HOLE HUI1BER • SCHHE I DR 
DATE 11EASURED • 7/14./77 

DEPTH DEPTH TEI1PERATLIRE GEOTHERMAL GRADIEHT 
METERS FEET DEG C DEG F DEG C/KM DEG F/100 FT 

40.0 131.2 12.660 54;79 8.0 0.8 
50.0 164.0 12.830 55.69 17.0 0.9 
50.0 1'36.8 13o000 55.40 17.0 e.9 
70.0 229.6 13.950 57.11 %.0 5.2 
80.0 262.4 14.320 57;?8 37.0 2.0 
90.0 295.2 14.610 58.31) 29.0 1.6 
95.0 311.6 15.050 59.09 88.0 4.8 

"' 100.0 328.0 15.150 59.29 f:2.0 1.2 
01 105.€) 344.4 15.401) 59.72 48.e 2.6 

110.0 360.8 15.770 se.3'3 74.e 4.1 
115.0 377.2 15.97@ 60.75 40.0 2.2 
120.0 393.6 16.141) 61.1)5 34.e 1.9 
125.0 410.0 16.321) 61.38 35;1) 2.0 
130.0 426.4 15.521) 51; 74 40.0 2.2 
135.0 442.8 16. 70~3 62.85 36.0 2.e 
14e.0 459.2 15.888 62.38 35.e 2.0 
145.8 475.6 17. 120 52.82 48.0 2.6 
150.0 492.0 17;380 53.28 52;1) 2.9 
155.0 508.4 17.680 63.82 60.0 3.3 
158.0 524.8 17.990 64.38 52.0 3.4 
155.0 541.2 18.270 54;89 55.0 3.1 
170.0 557;5 18o560 65;41 58;0 3~2 
175o0 574.0 18.830 65.89 54.8 3.0 
180.8 598.4 19.180 56.38 54.8 3.0 
185.0 606.8 19.350 65.83 50.0 2.7 
190.0 523.2 19.540 67.35 58.0 3.2 
195.0 639.6 19.810 67.66 34.0 1.9 
200.0 656.0 20.010 58.02 40.0 2.2 
205.0 672.4 20. 3(:)0 68.54 58.0 ~ '0 

~··'-
210.0 688.8 20.580 69.04 56.0 3.1 
215.0 70~ .. 2 20. 90(3 59.52 64.0 3,!:"r 
220.0 721.6 21.200 70.16 60. t?r 3.3 
225.0 738.0 2:1.530 70.?5 66.0 3.6 
230.0 754.4 21.820 71.28 58.0 3.2 
235.0 770.8 22.070 71.73 5<9.0 ~ "? 

c.. ' 
240.0 787.2 22.340 72.21 54.0 3.0 
245.0 803.6 22.610 72.70 54.0 3.0 
250.0 820.0 22.760 72.97 30.0 1.6 
255.0 836.4 23.130 73.63 74.0 4.1 



"' "' 

DEPTH 
METERS 

260.0 
2.65.0 
2?0.0 
275.0 
280.0 
285.0 
290.0 
295.0 

LOCATION• BEND AMS, OREGON 
11S/13E-24AA 

HOLE NUMBER• SCHNEIDR 
DATE r1EASURED : 7/ 14. '77 

DEPTH 
FEET 

852.8 
859.2 
885.6 
902.0 
9HL4 
934.8 
951.2 
967.6 

TEMPERATURE 
DEG C IlEI3 F 

23.400 
23.670 
23.920 
24.170 
24.:37(-j 
24.5'70 
24,710 
24.920 

74.12 
74.61 
75.06 
75.51 
75.::::7 
76.23 
76.48 
76. t36 

PAGE 2 

GEOTHERMAL GRADIENT 
DEG C/KM DEG F/1<)0 FT 

54.0 
54.0 
50.1) 
50.0 
40.0 
40.(?1 
,221, (J 
42.0 

3.0 
c::.0 
2.7 
? '7 
~·' ..., ? 
"-·~ 

2.2 
1.5 
'::1 '":< 
~.~ 



LOCAT ICIN • BE~ID AMS, OREGO~I 
11S/13E-24AC 

HOLE NUMBER• SCHriE I DR 
DATE 11EASURED • 7/14/77 

DEPTH DEPTH TEMPERATURE GEOTHERI1AL GRADIENT 
METERS FEET DEG C DEG F DEG C/nl DEG F/10€1 FT 

45.0 147.5 13.3€)@ 55.94 0.0 0.0 
50.0 154.0 13.320 55.98 4.0 0.2 
55.0 180.4 13.490 55.28 34.0 1.9 
50.0 196.8 13.530 !S6~ 35 8.0 0.4 
65.0 213.2 13.i58€i 55.62 30.0 1.6 
70.0 229.6 13.840 .56.91 32.0 1.8 
75.0 246.13 13.876 56.97 6.0 0.3 
80.0 262.4 13.966 57.02 6.0 0.3 
85.0 278.8 13.920 57.05 4.0 0.2 
90.0 295.2 13.940 57.09 4.(3 0.2 
95.6 311.5 13.960 57,13 4.0 0.2 

100.0 328.0 13.99@ 57' 18 6.e 0.3 
105.0 344.4 14,026 57.24 5.e 0.3 
110.0 368.8 14.1350 57.29 6.0 0.3 
115.0 377.2 14.880 57.34 6.8 0.3 
128.0 393.6 14.120 57;42 8;0 OA 
125.0 410.0 14 ;180 57,52 12~€1 0.7 
130.0 426,4 14.230 57.61 10.8 0.5 
135.0 442.8 14.250 57.65 4.0 0.2 

m 140.0 459.2 14,278 57.59 4.0 0.2 
-.. 145.0 475.6 14.300 57.74 6;0 0.3 

150.0 492.0 14.358 57;83 10.0 0.5 
155.0 508.4 14.440 57.99 18,0 1.0 
160.0 524.8 14.560 58;21 24,0 1.3 
165.0 541.2 14.970 58.95 82.0 4.5 
170.0 557.6 15.180 61.12 242.0 13.3 
175.0 574.0 17.000 52.50 164.0 9.0 
180.0 590.4 17.470 63.45 94.0 5.2 
185.0 E·06.8 17.900 64.22 86.0 4.7 
190.0 623.2 18.220 E.4.80 54.0 3.5 
195.13 539.6 18.510 65.32 58.~) 3.2 
200.0 655.0 18.780 E.E .• BG 54.0 3.0 
205.0 672.4 19. ot:.(' 66.31 56.0 3.1 
210.0 688.8 19.330 6E: .. 79 54.0 3.0 
215.0 705.2 19.590 67.26 52.0 2.9 
220.0 721.6 19.860 67.75 54.0 3.0 
225.0 738.0 20.140 68.25 56.0 3.1 
230.0 754.4 20.421) 68.76 56-.0 3.1 
235.0 770.8 20.680 69.22 52.0 2.9 
240.0 787.2 20.890 69.60 42.0 2 ·~ •v 
245.0 803.6 21.120 70.02 46.0 ? " ~-~ 



LDCAT !01'1• BEND RMS , OREGON 
11Sc15E-22CD 

HOLE HUMBER• HAYCK R.i'l 
DATE 11EASURED • 8/10/77 

DEPTH DEPTH TE11PERATURE GEDTHEFMAL GRAD I EHT 
METERS FEET DEG C DEG F DEG C/KM DEG F/100 FT 

165.0 541.2 18.790 65.82 0.0 0.0 
17e.0 557.6 18.870 65.97 16.0 e.9 
175.0 574.0 19,070 66.33 40,0 '·=' ? 

~-~ 
180.0 590.4 19.190 66.54 24,e 1.3 
185.0 600.8 19.64€1 67,35 90. €) 4.9 
190.e 623.2 20.100 68,18 92.0 5.0 
195.e 639.6 2e.33e 68.59 46.0 2.5 
200.0 555.0 20.6H:l 59,10 5s.e 3.1 
205.0 572.4 20.800 69A4 38.0 2.1 
210.0 688.8 21.150 70.07 70.0 3.8 
220:.0 721.6 21. 7H) 71.08 56.0 3.1 
225.0 7:38;0 21.'338 71.47 44,0 2.4 
230.0 754.4 22.120 71.82 38.0 2.1 
235.0 770.8 22. 72o) 72.90 120.e f..6 
240.0 787.2 22.910 73;24 38.e 2.1 
245.0 803.6 23. ~358 73,49 28.0 1.5 
250.0 820.0 23.470 74.25 84.0 4.6 
255.0 836,4 23.860 74~95 78.0 4,3 
260.•3 852.8 24.370 75.87 102.0 .5.5 
255.0 869.2 24.'320 76.86 110''" 6.0 

"" 270.0 885.6 25.250 77.45 66.0 3.6 00 
275.0 902.0 25.450 77.81 4e.e 2.2 
280.0 918.4 25.596 78.es 28.0 1.5 
285.0 934.8 25. 7.5!3 78.35 32.0 1.8 
290.0 951.2 26.030 78.85 56.0 3.1 
295.0 957.6 25.290 79.32 52.0 2.9 
300.0 984.0 25.440 79.59 30.0. 1.6 
305.0 1000.4 27.000 80.50 112.0 6.1 
310.0 101E,. 8 27.150 80. f37 30.0 1.5 
315.0 103.3. 2 27 .. 330 81.19 36.0 2.0 
32~?r. 0 1049.6 27.5:30 81.55 40.0 2.2 
325.0 :lt?166. 0 27.730 81.91 40.0 2.2 
330.0 1C•82. 4 28.080 82.54 70.0 :3.B 
:335. (l 1098.8 28. 24() '2.2. 82r 32.0 1. 8 
340.0 1115.2 213. ~190 83.10 30,0 1. E· 
345.0 1131.6 28.750 83.75 72.0 4.0 
?.50.0 i148.0 28.850 83.95 22.0 1.2 
355.0 1164.4 2'3, 040 84.27 36.0 2.0 
:::::6('!.0 1180.8 29.360 84.85 64.0 :::; .. s 



LOCAT 10~1 • BEND AMS' OREGOti PAGE E 
11S/15E-22CD 

HOLE NUMBER • HAYCK Rt•i 
DATE MEASURED• 8/1€V77 

DEPTH DEPTH TEMPERATURE GEOTHERMAL GRADIENT 
r1ETERS FEET DEG C DEG F DEG C/H1 DEG F/100 FT 

355.0 1197.2 29;580 85.24 44.0 2.4 
370.0 1213.5 29.850 85,73 54.0 3.0 
375.0 123'3.0 30~220 85.40 74.0 4.1 
38'3.0 1246.4 30.480 86;86 52.0 2.9 
385.0 1262.8 3'3;680 87,22 40.0 2.2 
390.0 1279.2 30;900 87o62 44.0 2.4 
395.0 12'35.6 31.15'3 88.67 50.0 2.7 
400.0 1312.0 31.366 88.45 42.0 2.3 
405.0 1328.4 31.616 88.96 50.0 2.7 
410.0 1344.8 31.850 89.33 48.0 2.6 
415.0 1351.2 32.110 89,80 52.e 2.9 
420.0 1377.6 32.350 90.23 48.0 2.6 
425.0 1394.6 32.666 90.68 56.0 2.7 
430.0 1410.4 32.740 90.93 28.0 1.5 
435.0 1426.8 32.94'3 91.29 40.0 2.2 
440.0 1443.2 33.190 91.74 50.0 2.7 
445.0 1459.6 33.450 92;21 52;0 2.9 
450.0 1476.0 33.53€1 92.53 36.0 2.0 
270.0 885.6 25.250 77.45 46.6 2.6 
275.0 9€)2,\3 25.450 77.81 40.0 ~ '0 

0\ ~-~ 

"' 280.0 918.4 25.590 78.06 28.0 1.5 
285.0 934.8 25;750 78.35 32.0 1.8 
290.0 951.2 26.030 78.85 56.0 3.1 
295.0 967.6 26.290 79;32 52.0 2.9 
300.0 984.0 26.440 79.59 30.0 1.6 
305.0 1000.4 27.000 80.60 112.0 6.1 
310.0 1016.8 27.150 80.87 30.0 1.6 
315.0 1033.2 27 • .3.30 81.19 36.0 2.0 
320.0 1049.6 27.530 81.55 40.0 2.2 
325.0 1066.0 27.730 81.91 40.0 2.2 
330.0 lt-)82. 4 28. 0Ek'1 82.54 70.0 3.8 
335.0 10'3-'3. 8 28. 24\~ B2.83 32.0 1.8 
340.0 1115.2 28.390 s:.3. 10 30.0 1.6 
345.0 1131.6 28.750 E:3. 75 72.0 4.0 
350.0 1148.0 28.860 f-:33.95 22.0 1.2 
355.0 1164.4 29.040 84.27 36.0 2.0 
360.0 1180.8 29.350 84.85 64.0 3.5 
3E.5.0 1197.2 29.580 85.24 44.0 2.4 
370.0 1213. E· 29.850 85.73 54.0 3.0 



LOCATION: BEND AMS, OREGON PAGE: 3 
11S/15.E-22CD 

HOLE NUMBER • HFWCK Rl'i 
DATE MEASURED• 8./10 .. ···77 

DEPTH DEPTH TEMPERATURE GEOTHERMAL GRADIENT 
METERS FEET DEG C DEG F DEG C'H1 DEG F/100 FT 

375.0 1230;0 30.228 86.48 74.0 4.1 
380.8 1246.4 .30. 486 86.86 52.0 2.9 
385.6 1262.8 30.686 87;22 40;0 2.2 
398.0 1279.2 3(). 900 87~62 44.0 2.4 
395.0 1295.5 31.150 88.87 50.0 2.7 
400.0 1312.8 31.360 88.45 42.0 2.3 
405.0 1328.4 31.618 88.90 56,0 " ~ "-• f 

410.0 1344.8 31.850 89.33 48.0 2o6 
415.0 1361.2 32.118 83.88 52.8 2.9 
420.0 1377.5 32. 35(1 90;;23 48.0 2.6 
425.0 1394. ,, 32.608 38.68 50.0 2.7 
430.0 141€•. 4 32.740 38.33 28.0 1.5 
435.0 1425.8 32.'340 '31. 29 40.0 2.2 
440.0 1443.2 33; 196 91.74 50.0 2.7 
445.0 1459.6 33.458 92.21 52.0 2.9 
45:~.0 1476.0 33.6.3€1 92.53 36.0 2.0 
455.0 1492.4 33.986 93;02 54.8 3.0 
450.8 1508.8 34.120 93.42 44.0 2.4 
465.0 1525.2 34;316 33.76 38.0 2.1 

..... 470.0 1541.6 34 .. 550 94;21 50.0 2.7 
0 475.0 1558.0 34.800 94.64 48.0 2.6 

480.0 1574.4 34.988 94.96 36.0 2.0 
485.0 15SiEl.8 35.210 95;38 46.0 2.~i 
4'30.0 1507.2 35.480 95.86 54.0 3.0 
495.0 1623.6 .35. 710 '36.28 46.0 2.5 
500.0 1E.40. 0 35.958 96.71 48.:~ 2.E 
505.0 165E .. 4 36.180 97.12 45.0 2.5 
510.0 1672.2. 26.440 97.~.9 52.0 2.3 
515.0 168'3. 2 35.671?.1 98.01 46.0 2.5 
520.0 1705.6 36.890 98.40 44.0 2.4 
525.0 1722.0 37.170 9Ei.91 56.0 3.1 
.5:31).0 1738.4 37.400 ~9.32 46.0 ~ " .:.... ........ 
535.0 175·'",·,8 37.E.SO 9'3.77 50.0 2.7 
540. C, 1771.2 37.880 100.18 46.0 2.5 
545.0 1787.6 .38.080 10:~.54 40.0 2.2 
550.0 1804.0 38.400 101.12 64.0 3.5 
555.0 1820.4 38.560 101.41 32.0 1.8 
~60.0 1'336.8 38.770 101.79 42.0 . ~ c. • ._:::, 
565.0 185::::.2 39.100 102.38 E.6.0 3.E. 

-~-----·---------------------------------~-----·-------------------------·-----· 



LOCI'IT I ON ' BE~m i'IMS, OREGDN Pi'IBE 4 
118/l5E-22CD 

HOLE NUMBER• HRYCK RN 
DATE MEASURED• 8/10.7i' 

DEPTH DEPTH TH1F'ERRTURE BEOTHERMRL GRADIENT 
t1ETERS FEET DEG C DEG F DEG C/KM DEG F/100 FT 

570.0 1869.6 39.301) 1>i2.74 40.e 2.2 
575.0 1886.0 39.530 103.15 46.0 2.5 
580.0 1902.4 39.780 103.61) 50.0 2.7 
585.0 1918.8 40.>i30 104.05 50.0 2.7 
590.0 1935.2 40.290 104.52 52.0 2.9 
595.0 1951.6 40. 54€1 104.97 50.0 -,,....., 

". ' 600.0 1968.0 40.950 105.71 82.0 4.5 
605.0 1984.4 40.950 105.71 0.0 ·~.0 
610.0 2000.8 41.11e 106.00 32.0 1.8 
615.0 2017.2 41.340 106.41 46.0 2.5 
620.0 203::::!.6 41.560 106.81 44.e 2.4 
625.0 2050.0 41.680 107.02 24.0 1.3 
630.0 2066.4 41.890 107.40 42.0 2.3 
635.0 2082.8 42.110 H)7; 80 44.0 2.4 
640.0 2099.2 42.290 1>i8.12 36.0 2.0 
645.0 2115.6 42.456 108.41 32. () 1.8 
650.0 2132.0 42.610 108.70 32.0 1.8 
655.0 2148.4 42.770 108.99 32.0 1.8 
660.0 2164.8 42.920 109.26 30.0 1.6 
665.0 2181.2 43.030 109A5 22.0 1.2 ...... 670.0 2197.6 43. 190 1<)9. 74 32.0 1.8 

~ 

675.0 2214.0 43.370 110.07 36.0 2.0 
580.0 2230.4 43.510 110.32 28.0 1.5 
685.0 224El.8 43.690 110.64 35.0 2.0 
690.0 2263.2 43.840 110.91 30.0 1.6 
695.0 2279.6 44.010 111.22 34.0 1.9 
700.0 2296.0 44.150 111.47 28.0 1.5 
705.0 2312.4 44.300 111.74 30.0 1.5 
710.0 2328.8 44.450 112.03 32.€1 1.8 
715.0 2::::145.2 44.640 112.::::15 36.0 2.0 
720.0 2361.6 44.770 112.59 26.0 1.4 
725 .. 0 2378.0 44.920 112.86 30.0 1.6 
730.0 2394.4 45.0130 113.14 :32.0 1.8 
735.0 2'4H3. 8 45.270 113.49 38.0 2.1 
740.0 2427.2 45.430 113.77 32.0 1.8 
745.0 2443.6 45.570 114.03 28.0 1.5 
750.0 2460.0 45.730 114.31 32.0 1.8 
755.0 2476.4 45.2.70 114.57 28.0 1.5 
760.0 2492.8 46.03(J 114.85 32.0 1.8 



LOCATION• BEND AMS, DREGON PAGE 5 
11S/1SE-22CD 

HDLE NUt1BER : HFIYCK RN 
DATE MEASURED• 8/18/77 

DEPTH DEPTH TEiiPERATURE GEOTHER~1fiL GRAD I ENT 
11ETERS FEET DEG C DEG F DEG l>'KM DEG f,"100 FT 

765.0 2509.2 4E .. 140 115.05 22.0 1.2 
770 .. 0 2525.6 46.280 115.30 28.0 1.5 
775.0 2542~0 46.420 11.5.56 28.0 1.5 
780.0 2558.4 46.580 115.84 .32.0 1 0 . ,_, 
785.0 2574.8 46. 71l2.i 115. o,g 26.0 1. 4 
790.0 25'31. 2 46. i390 116.40 36.0 2,0 
795.0 2607.6 46.990 116.58 20.0 1.1 
800.0 2624.0 47.220 117.00 46.0 2.5 
805.0 2640.4 47.:380 117.2El 32.0 ~ ,-, 

-1.•::. 
810.0 2656.8 47.550 117.59 34.0 1.9 
815.0 2573.2 47.620 117.72 14.0 o.s 
820.0 2689.6 47.720 117.90 20.0 1.1 

LOCAT ICIN • SALE~! A~15, OREGON 
125/ 51<-10CA 

HOLE l'iUMBER • BROOK LN 
DATE 11ERSURED ' ?/ 9r"77 

DEPTH DEPTH TE~1PERATURE GEOTHERI1RL GRAD I ENT 
...., ~1ETERS FEET DEG C DEG F DEG C.<"KM DEG F/10El FT 
N 

10.@ 32.8 12.El41l 53.67 e,e ll.e 
15.e 49;2 12.35€) 54.23 62.@ 3.4 
2€);€) 65;6 12;63@ 54~73 56;@ 3.1 
25.\l 82.@ 12.36\l 55.22 54.@ 3.0 
30.0 38.4 13.110 55.60 42.0 ~ ~ c .. ::.• 
35.0 114.8 13.300 55.94 38.0 2.1 
40.0 131.2 13.440 56.19 28.0 t .5 
45.0 147.6 13.560 56.41 24.0 1.3 
50.0 164.0 13.660 56.53 20.0 1.1 
55.0 180.4 1.3. ?50 56.75 18.0 1.0 
60.0 196.8 13.,940 5E .. 91 18.0 1.0 
65.0 21:.::::.2 13.920 57.06 16.0 0.9 
70.0 229.6 14.010 -57.22 18.0 1. (l 
75.0 246.0 14.080 57.34 14.0 0.8 
8\!.l.Cr 262.4 14.150 57.47 14.0 o.s 
85.0 27Ei.8 14.220 57.60 14.0 0.8 
90.0 295.2 14.-320 57.78 20.0 1.1 
95.0 .311.6 14.370 57.EJ7 1<3. 0 0.5 

100.0 328.0 14.450 58.01 16.0 0.3 



LOCATION• BEND AMS, OREGON 
13S/14E-11CA 

HOLE NUMBERi nDRROW N 
DATE MEASURED• 8/ 5/77 

DEPTH DEPTH TEMPERATURE GEOTHERMAL GRADIENT 
METERS FEET DEG C DEG F DEG C/KM DEG F/100 FT 

10.0 32.8 12.010 53.52 0.0 0.0 
15.0 49.2 12.]H?t 54.15 50.0 "0 "0 

-'• ~· 
20.0 65.6 12.750 54.95 88.0 4.8 
25.0 82.0 13.270 55.E:9 104.0 5.7 
30.0 9Ei.4 13.330 55.99 12.0 0.7 
35.0 114 . .9 13.470 .56.25 28.0 1.5 
40.0 131.2 13. E60 56.59 38.0 2.1 
45.0 147.6 13.820 55.88 32.0 1. e. 
50.0 164.0 13.'320 57.06 20.0 1.1 

LOCATION: BEND At1S' OREGON 
13S/14E-11CC 

HOLE NUMBER: nDR-t1 I D 
DATE MEASURED• 8/ 3/7? 

DEPTH DEPTH TEMPERATURE GEOTHERMAL GRADIENT 
METERS FEET DEG C DEG F DEG C/Kt1 DEG F/100 FT 

10.0 32.8 12.210 53.'38 0.0 0.0 
15.0 4'3.2 12.530 54.55 54.0 3.5 ...., 20.0 65.6 12.840 55.11 62. l?t .3.4 

w 25.0 82.0 12.900 55.22 12.0 0.7 
30.0 9E:. 4 12.860 55.15 -8.0 -0.4 
35.0 114.8 14.510 58.12 330.0 18.1 
40.0 131.2 14.590 58.26 16.0 0.9 
45.0 147.6 14.840 58.71 50.0 2.7 

LOCATION: BEtm AMS, OREGON 
13S/14E-11CD 

HOLE NUMBER• MORROW S 
DATE MEASURED: 8/ 3/77 

DEPTH DEPTH TEt1PERATURE GEOTHERMAL GRADIENT 
METERS FEET DEG C DEG F DEG C/KM DEG F/100 FT 

10.0 32.8 12.050 53.71 0.0 0.0 
15.0 49.2 12.390 54.30 66.0 3.E. 
20.0 65.6 13.080 55.54 138.0 7 .E. 
25.0 82.0 13.66@ 56.53 116.0 6.4 
3@.0 98.4 14.710 58.48 210.0 11.5 
35.0 114.8 14.740 58.53 6.0 0.3 
40.0 131.2 14.750 58.55 2.0 0.1 
45.0 147.6 14.760 58.57 2.0 0.1 



...... ..,. 

• 
----------------· ·--------

DEPTH 
METERS 

10,<) 
12.5 
15.0 
17.5 
20.0 
22.5 
25.0 
27.5 
30.0-
32.5 
35.0 
--:..-, c 
..JI .~ 

40.0 
4? c 
~-~ 

45.(~ 

47.5 
50.1:.1 
52.0 

DEPTH 
METERS 

7,5 
10.0 
12.5 
15.0 
17.5 
20.0 
22.5 
25.C'I 
27.-5 
.30. 0 
32.5 
35.0 
37.5 
40~0 

42.5 
45.0 
47.5 
50.0 
52.5 

• 
LOCATION : SALH·J AMS' OREGON 

15:".7" 5E-11DC 
HOLE NUr1BER' CR-TBR 
DATE MEASURED• 7/26/77 

DEPTH TEMPERATURE 
FEET DEG C DEG F 

32.8 8; (~78 46o53 
41.t1 7;868 46.15 
49,2 7;82\~.'1 46.fl8 
57.4 7.800 45. ('4 
65.6 7.770 45. '39 
"'':! 0 

( ·-'· '--' 7. 74\:) 45.93 
82.0 7.650 45.77 
90.2 7. 55() 45.59 
9C.i. 4 7.4'70 45.45 

1C'E,. b 7. 29C· 45.12 
11L,EJ 7.-~SCl 4.5. CrS 
12J.O 7.260 45.07 
131.2 7.28L) -4S.1C'~ 
12.''!. 4 7.?.1(1 45.15 
147.5 7. :::so 4c --='--, -' . .:..._.,.:. 
15~;.8 7.400 45.::::2 
154.0 7 .4:3() 45."'-'S 
17Cr. 6 7.S20 45.54 

LOCATION ' BEND AMS' OREGON 
155/ 7E-28AA 

HOLE NUr1BER • CR-Sn 
DATE MEASURED• 7/26/77 

DEPTH 
FEET 

24.6 
32o8 
4LO 
4'=1; 2 
57.4 
65.6 
7].8. 
82.LJ 
'30.2 
98.4 

lOt: .. f::, 
11.:-. c:: 
12::::::.0 
1:31. 2 
1::::::9.4 
147. f, 
1~-~:.e 
lEA. 0 
172.2 

TEnPERATUPE 
DEG C DEG F 

5;990 
5o570 
5o44El 
5; 48E~ 
5. 37t) 
5.400 
5.31r.?J 
5.210 
5. 12L~'I 
s. 03•,J 
4. i770 
4.'3'20 
4.8eo 
4.760 
4.520 
4.6'30 
4.540 
4. 49(:) 
4.4(1~.1 

42,78 
42o83 
41.79 
41 ;72 
41.67 
41.72 
41. ~~b 
4_1. :38 
41.22 
41. (~15 
40. ·::~s 
40.:35 
40.78 
40.:::.? 
-40. 14 
40. :::::-:3 
40.17 
40. (l,g 
39. '32' 

BEOTHERnAL GRRDIENT 
DEG C/Kn DE0 F/100 FT 

0.0 
-84.l) 
-16,0 
-8.0 

-12.0 
-12.0 
-36.0 

'-40.0 
-32.•.) 
-72.0 
-16.0 

4.0 
l3.l) 

12.0 
-1E .. O 
20. ~) 
32.0 
20.0 

0.0 
-4.6 
-t1.9 
-0.4 
-0.7 
-0.7 
-2.0 
-2.2 
-1. 2r 
-4.0 
-0.9 
o·.c 
0.4 
0.7 
0.9 
1.1 
1.8 
1.1 

GEOTHEPr1RL GRADIENT 
DEG C/H1 DEG F/100 FT 

0.0 0.0 
-168.8 -9,2 
-52,0 -2~9 
-16o0 -8;9 
-12.0 -0.7 

12. (:) 0.7 
-35.0 72. '" -40.0 _---:: ---:: 

L_.,.:..._ 

-35.0 -2.0 
-3E .. O -2.0 
-24.0 -1.3 
-20.0 -1.1 
-16.0 -\). 9 
-48. () -2.5 
-96.0 -5.3 

44.0 2-.4 
-36.0 -2.0 
-2(). () -1.1 
-36.0 -2.0 

• 



DEPTH 
METERS 

7.5 
10.0 
12.5 
15.0 
17.5 
20.0 
22.5 
25.0 
27.5 
30.0 
32.5 
35.0 
37.5 
40.0 
42.5 
45.0 
47.5 

..... 
U1 

DEPTH 
METERS 

20.0 
927.0 

2013.0 
3889.0 

LOCATION • BE~ID AMS • OREGON 
15S/l6E-16DA 

HOLE NUMBER• PRSTUDCO 
DATE MEASURED • 7 /liY77 

DEPTH TEMPERATURE 
FEET DEG C DEG F 

24.6 13,670 55.61 
32.8 13.750 56.75 
41.0 13.?60 56.77 
49.2 13.750 55.75 
!::.7.4 13.770 55.79 
6!::. 6 13.760 56.77 
'7-:! 0 

I ~'•'--' 13.750 56.75 
82.0 13.?20 56.70 
'30.2 13.760 56.77 
9E:.4 13.780 136.80 

10E .. 6 13.790 56.EJ2 
114.8 13.810 56,,56 
12~1.0 13.800 56.84 
131.2 13. ·910 56.5'6 
139.4 13.851?1 56.93 
147.6 13.870 5E..97 
155.8 16.3'30 61.50 

LOCATION• SALEM AMS, OREGON 
16S/1Q•W-12DAC 

HOLE NUI1BER ' OW Fl11 
DATE 11EASURED • l/27/56 

DEPTH 
FEET 

ss.E. 
3040.6 
6E&J2. 6 
12755. 

TEI1PERATURE 
DEG C DEG F 

9.600 
36.700 
42.800 
82.200 

49.28 
98.06 

109.04 
179.96 

GEOTHERMAL GRADIENT 
DEG C"KM DEG F/100 FT 

0.0 
32.0 
4.0 

-4.0 
8.0 

-4.0 
-4.0 

-12.0 
16.0 

8.l?t 
4.0 
8.0 

-4.0 
4.0 

16.0 
8.0 

10<-38.0 

0.0 
1.8 
0.2 

-0.2 
0.4 

-0.2 
-0.2 
-0.7 
0.9 
0.4 
0.2 
0.4 

-0.2 
0.2 
0.9 
0.4 

55.3 

GEOTHEPI1AL GRAD I ENT 
DEG C/Kt1 DEG f/100 FT 

0.0 
29.9 
5.6 

21.0 

0.0 
1.6 
0.3 
1.2 



LOCAT ION o BOISE At1S' OREGON 
18S/45E-20CB 

HOLE NUr·IBER • lJALEC I Ti 
DATE MEASURED• 7/ 7/77 

DEPTH DEPTH TEt1PEF!ATIJRE GEOTHERt1AL GR~DIENT 
f1ETERS FEET DEG C DEG F DEG C/Kt1 DEG F/10B FT 

7.5 24.6 16.430 61.57 0.0 0.0 
10.0 .32.8 16.340 61.41 -36.0 -2.0 
12.5 41.0 16.340 61.41 0.0 0.0 
15.0 49.2 16.360 E.1.45 8.0 0.4 
17.5 57.4 16.390 El .. 50 12.0 0.7 
20.0 65.6 15.460 51.E·3 28.0 1.5 
22.5 7?..8 16.460 61.E·3 0.0 0.0 
2S~0 82.0 16.450 61. Erl -4.0 -0.2 
27.5 '3(). 2 15.680 E,2.Cl2 92.0 5.0 
30.0 9\?r,4 16.910 62.44 92.0 5.0 
32.5 10E •. 6 17.22() E.3.00 124.0 6.8 
35.0 114.8 17. 57t?J 63,63 140.0 "7 "? '.' 
37.5 12::::.0 17.840 64.11 108.0 5.9 
40.0 131.2 18.140 64.65 120.0 6.6 

LOCAT !Of< • BO! SE At1S , OREGOtj 
18S/45E-30AB 

HOLE NUf1BER ' lJALEC I TY 
DATE MEASURED• ?./ 7/77 

" DEPTH DEPTH TEMPERATURE GEOTHERt1AL GRADIENT Cf\ 

METERS FEET DEG C DEG F f1EG C/Kf1 DEG F/100 FT 

7.5 24.6 12o57e 54.63 0.0 0.0 
1e.0 32.8 12,880 55,18 124.0 6.8 
12.5 41.e 13.060 55o51 72.0 4.0 
15.0 49.2 13.30B 55,94 96.0 5.3 
17.5 57.4 13.45e 56.21 50.e " " . ....) . ._, 
20.0 65.6 13.540 55.55 76.0 4.2 
22.5 73.8 13.800 56.84 E.4.0 3.5 
25.0 !32.0 14.030 57.25 92.0 5.0 
27.5 90.2 14.260 57.67 92.0 .5.0 
.30.0 9Ei.4 14.440 57.99 72.0 4.0 
-·'::1 c 
_:,'-•c..! 10E .. 6 14.640 ~.8.?;5 2.0.0 4.4 
35.0 11 ... ·+.8 14. BE·O 58.75 e.s.o 4.8 
37.5 123.0 15.070 5'3.13 EH. 0 4.5 
40.0 1:31.2 15.250 613.45 72,(2J 4.0 
42.5 13'='.4 1~ .. ~.10 59.92 104.0 c "7 

~.' 
45.0 147.6 15.7:?0 60.30 84.0 4.5 
47.5 155.8 15.900 60.62 72.0 4.0 
50.C1 164.0 15.110 61.i2.)() 84.0 4.6 
52.5 172.2 16.240 E.l. 23 .52.0 2.9 
5.5. 0 180.4 16.640 61.95 160.0 8.8 



...., ...., 

DEPTH 
METERS 

7.5 
10.0 
12.5 
15.0 
17.5 
20.0 
22.5 
25.0 
27.5 
30.0 
32.5 
35.0 
.-,~ " ._) ( . ._) 

40.0 
42.5 
45.0 

LOCATION • BOISE AMS, OREGON 
18S/46E-21CC 

HOLE NUMBER• LEE 
DATE r1EASURED • 7/ 8/77 

DEPTH 
.FEET 

24.6 
32.8 
41.0 
49.2 
57.4 
65.6 
7::::.8 
82.0 
9().2 
98.4 

106.6 
11L.8 
123.0 
131.2 
139.4 
147.6 

TEI1PERATURE 
DEG C DEG F 

15.310 
15.400 
15.490 
15r550 
15.660 
15.750 
15.790 
15.880 
16.100 
16.250 
16.420 
16.560 
16.950 
17.300 
17.380 
17. 7'31.3 

59.56 
59.72 
59.88 
59.99 
60.19 
60.35 
60.42 
60.58 
60.98 
61.27 
61.56 
61.81 
62.51 
63.14 
63.28 
64.02 

GEOTHERMAL GRADIENT 
DEG C/KI1 DEG F/100 FT 

0.0 
36.0 
36.0 
24.0 
44.0 
36.0 
16.0 
36.0 
88.0 
64.0 
64.0 
56.0 

156.0 
140.0 

32. () 
164.0 

0.0 
2.0 
2.0 
1.3 
2.4 
2.0 
0.9 
2.0 
4.8 
3.5 
3.5 
3.1 
B,Er 
7.7 
1.8 
9.0 



LOCATION • BAKER AMS, OREGON 
188/47B- 4DC 

HOLE NUMBER• ONTCTYPK 
DATE MEASURED• 8/19/77 

DEPTH DBPTH TEMPERATURE GEOTHERMAL GRADIENT 
METERS FEET DEJ:o c DEG F DBG Ul<l1 DEG F/100 FT 

10.0 32.8 13.550 56;39 0;0 0.0 
15.0 49.2 14.128 57.42 114.0 6.3 
28.0 65;5 14.348 57.81 44.0 2.4 
25.0 82.0 14.570 58.23 46.0 2.5 
3(1.0 98.4 14.888 58;78 61':.0 3.4 
35.0 114.8 15.140 59;25 52.8 2.9 
40.0 13.1.2 15.470 59.85 E6.0 3.5 
45.0 147.6 15.81,3 80.46 68.0 3.7 
50.0 164.0 16.280 61' 16 78.8 4.3 
55.0 180.4 16;590 61;86 78.0 4.3 
60.0 196.8 17.020 62;64 86.0 4.7 
55.0 21?1.2 17.450 63.41 86.0 4.7 
70.0 229.6 17.870 E•4.17 84.8 4.6 
7.5.0 246.0 18;300 64;94 86.0 4.7 
80.0 262.4 18.750 65.75 90.0 4.9 
85.0 278.8 1'3.170 66.51 84.0 4.6 
90.0 29E;. 2 19.600 67.28 8E .. 0 4.7 
95.0 311. 6 20.050 68.09 90.0 4.9 

100.0 32Er.0 20.480 68. E16 86.0 4.7 
105.0 344.4 20.930 69.67 90.0 4.9 ...., 110.0 360.8 21.380 70.48 90.0 4.9 

00 115.0 377.2 21.830 71.29 90.0 4.9 
120.0 393.6 22.260 72.07 86.0 4 ~ . ' 
125.0 410.0 22.720 72.90 92.0 5.0 
130.0 42~·.4 23.180 ?3.72 92.0 5.0 
135.0 442.8 23.640 74.;o.s 92.0 5.0 
140.0 4f::.O::J.2 24.090 7~ .. 35 90.0 4.9 
145.0 47r:: .• 6 24.520 76.14 8E .. 0 4.7 
1S0.0 492.0 24.950 76.91 86.0 4.7 



...... 
"' 

DEPTH 
METERS 

10.0 
20.0 
30.0 
40.0 
50.0 
60.0 
70.0 
80 .. 0 
90.0 

100.0 
110.0 
120.0 
130.0 
140.0 
150.0 
160.0 
170.0 
175.0 
180.0 
185.0 
190.0 
195.0 
200.0 
205.0 

DEPTH 
METERS 

2.0 
1351.0 
1914.0 
2108.0 
2593.0 
2742.0 

LOCATIC~• BOISE AMS, OREGON 
19S/45E- 9DB 

HOLE NUMBER• N HARPER 
DATE MEASURED• 7/ 7/77 

DEPTH TEMPERATURE 
FEET DEG C DEG F 

32;8 15.520 59.94 
65.6 15;8Hl 60;46 
98.4 16.650 61.97 

131;.2 17.690 63.84 
164.0 18.740 65;73 
195.8 19.?70 67.59 
229.6 20.750 69.35 
262.4 21.840 71.31 
295.2 22;850 73.13 
328.0 24.090 75.36 
360.8 25.090 77.16 
393.6 25.040 78.87 
425.4 27.340 81.21 
459.2 28.370 83.07 
492.0 29.420 84.96 
524.8 30.400 86.72 
.557.6 31.470 88.65 
574.0 32.180 89.92 
590.4 32.421?.t 90.36 
E.Ob.B 32.730 90.91 
62~1.2 33.150 31.57 
639.6 33.500 92.30 
656.0 34.0h) 93.22 
672.4 34.330 93.79 

LOCATION: ROSEBURG AMS, OREGON 
20S/l0W-27CDB 

HOLE NUMBER• OW GCP 
DATE t1EASURED : 10/20/57 

DEPTH 
FEET 

5.5 
4454.1 
5277.9 
5914.2 
8505.0 
8993.8 

TEMPERATURE 
DEG C DEf~ F 

11.100 
48.'300 
50.000 
50.000 
60.000 
61.700 

51.98 
120.02 
122.00 
122.00 
140.00 
143.06 

GEOTHERMAL GRADIENT 
DEG C/KM DEG F /100 FT 

0.@ 
29.0 
84.0 

104.0 
105.0 
h33.~?,1 
98.0 

109.0 
101.0 
124.0 
100.0 
95.0 

130.0 
103.0 
105.0 

98.(1 
107.0 
142.0 
48.0 
62,(.) 
84.0 
70.0 

102.0 
64.0 

0.0 
1.6 
4.6 
5.7 
5.8 
5.7 
5.4 
8.0 
5.5 
6.8 
5.5 
5.2 
7.1 
5.7 
5.8 
5.4 
5.9 
- n ,,0 

2.6 
3.4 
4.6 
3.8 
5.6 
.3.5 

GEOTHEPI1AL GRADIENT 
DEG C/H1 DEG F/100 FT 

0.0 
27.8 
2.0 
0.0 

20.5 
11.4 

0.0 
1.5 
0.1 
0.0 
1.1 
0.6 



-------·-----------------------------------------------------------

LOCATION• MEDFORD AMS, OREGON 
315/ 6H-23CD 

HOLE NUMBER• SLVRBUTT 
DATE MEASURED• 87'12;f77 

DEPTH DEPTH TEr1PERATURE GEOTHERr1AL GRADIENT 
METERS FEET DEG C PEG F DEG C/KM DEG F/100FT 

5.0 16;4 7; 110 44;8@ e.0 0.0 
10.0 32.8 7.000 44;60 -22 .. 0 -1.2 
15.0 49.2 7.116 44;80 22.e 1.2 
20.e 65.6 ?.1ee 44;82 E.e 0.1 
25.0 ae.e 7; 170 44•91 10.0 0.5 
30.0 98.4 7.220 45;68 HJ;El 0.5 
35.0 114.8 7.380 45d4 16;0 e.9 
4e.e 13L2 7,37e 45.27 14;El 0;8 
45.0 147;6 7.450 45.41 16;0 e,9 
50<1) 164;0 7.510 45,52 12.0 e.? 
55.0 180;4 7.570 45.63 12;@ 0.7 
60.0 196.8 ?.628 45.72 10;@ 0;5 
65.0 213.2 7.670 45;81 Hl.El 0.5 
70.0 229.6 7.720 45.96 w. e 0,5 
?5.0 246;0 7;778 45;99 10.0 0.5 
80.0 262.4 7.810 46;06 8.e 0.4 
85.0 278.8 7;850 46; 13 9.e 0.4 
9e.l1l 295;2 7.89® 46;2El 8.e 0.4 
95.0 31L6 7.9311l 46.27 8.0 El.4 

:X> 100.0 328.0 7.970 45.35 8.0 0.4 
:::> 105.0 344.4 8.010 46.42 8.0 0.4 

110.0 360.8 8.080 46.54 14.0 0.8 
115.0 "":I""?'? ? ·-·! ! • r:..::. 8.080 46.54 0.0 •3. 0 
120.0 393.6 8.110 46.60 6.0 0.3 
125.0 410.0 8.150 46.67 8.0 0.4 
130.0 426.4 8.180 45.72 6.0 0.3 
135.0 442.2. 8.220 4t .. B0 8.0 0.4 
140.0 459.2 8.2~.0 46.B5 6.0 0.3 
145.0 475.6 8.280 46.90 5.0 0.3 
150.0 492.0 8.320 46.'38 8.0 0.4 
155.0 508.4 8.]60 47.05 8.0 0.4 
160.0 524.8 8.390 47.10 6.0 0.3 
165.0 541.2 8.430 -'i7. 17 8.0 0.4 
170.0 557.6 8.460 47.23 t:..e1 0.3 

LOCATION• MEDFORD AMS. OREGON 
335/ 2E-11AC 

HOLE NUMBF.R • 1-J I LDWOOD 
DATE 11EA5URED: 8/17/77 

DEPTH DEPTH TEriPERATURE GEOTHERMAL GRADIENT 
riETERS FEET DEG C DEG F DEG [/H'I DEG F/100 FT 

40.0 131.2 9.310 48.76 0.0 0.0 
45.0 147. (', 9.2.30 48.61 -15.0 -0.9 
50.0 164.0 9.1.50 48.47 -15.0 -0.9 
5~ .. 0 1l'30. 4 9.130 4EL43 -4.0 -0.2 
60.0 196.8 9.130 48.43 0.0 0.0 



CXl 
~ 

DEPTH 
I"IETERS 

10.0 
15.0 
20.0 
25.0 
30.0 
35-.0 
40.0 
45.0 

DEPTH 
METERS 

20.0 
25.0 
30.0 
35.0 
40.0 
45.0 
50.0 
55.0 
60.0 
65.0 
70.0 

LOCATION • MEDFORD Af15 • OREGON 
33S/ 2E-19DD 

HOLE NUMBER• DMND CK 
DATE MEASURED• 8/18/77 

DEPTH 
FEET 

32.8 
49.2 
65.6 
82.0 
'38.4 

1i4.S 
131·.2 
147.6 

TEMPERATURE 
DEG C DEG F 

9.500 
9.220 
8.950 
8.720 
8.710 
8.710 
8.760 
8.83(?r 

49.10 
4B. 6~~ 
48.11 
47.70 
47.68 
4?.E.8 
47.77 
47.89 

GEOTHERMAL GRADIENT 
DEG C/H1 DEG F/100 FT 

0.0 
-5E .. 0 
-54.0 
-4E·.0 
-2.0 

0,(3 
10.0 
14.0 

0.0 
-3.1 
-3.0 
-2.5 
-0.1 
0.0 
0.5 
0.8 

LOCRT ION • KLAf1RTH FALLS AMS o ORE 
345/18E- 8RC 

HOLE Nllt1BER • RDH 
DATE 11ERSURED • 11/ 1/77 

DEPTH TEMPERATURE GEOTHERMAL GRADIENT 
FEET DEG C DEG F DEG C/KM DEG F/100 FT 

65.6 11.090 51.96 0.0 0.0 
82.0 11.790 53.2::2 140. i?I 7.7 
98.4 12.180 53.92 78.0 4.3 

114.8 12.470 54.45 58.0 3.2 
131.2 12.650 54.77 36.0 2.0 
147.6 12.800 55.04 30.0 1.6 
164.0 13. 110 55.60 62.0 3.4 
180.4 13.290 55.Sl2 36. ~:3 2.0 
196.8 13.600 56.48 62.0 3.4 
213.2 14.000 57.20 80.0 4.4 
229.6 14.330 57.79 66.() 3.6 



/ 
! 

LDCAT I ON • MEDFORD A~1S, OREGON 
35S/ 61,J-34CD 

HOLE NUMBER • MERLIN 
DATE MEASURED• 8/16/77 

DEPTH DEPTH TEMPERATURE GEOTHERMAL GRADIENT 
METERS FEET DEG C DEG F DEG C/Kr1 DEG F/lM FT 

10.0 32.8 1L530 S2.75 0.0 0J:l 
2€1~0 65;6 12.590 54.66 106.0 5.8 
25;0 82;0 12.6503 54.77 12;0 0.7 
30.0 98.4 12.750 54.95 20;0 1.1 
35.0 114:8 1.2.870 55.17 24.0 1.3 
40.0 131.2 12;970 55.35 26.0 1.1 
45.0 147;6 13.670 55;53 213;0 1.1 
50.0 164.0 13; 160 55.69 18;6 1.0 
55.0 18e.4 13.230 55.81 14.0 0.8 
50.6 196;8 13;310 55;96 15;0 0.9 
55.8 213;2 13.370 56~07 12.0 0.7 
70.0 229.6 13.44@ 56; 19 14.0 0;8 
75.0 246;0 13.49@ 56.28 10.0 0.5 
80.0 262.4 13.550 55.39 12. ,, 0.7 
E'.S. 0 278.8 13.620 56.52 14.0 0.8 
90.0 295.2 13.670 .56.61 10.0 0.5 
95.0 311.5 13.730 SE..71 12.0 0.7 

100.0 328.0 13.800 56.84 14.0 0.8 
105.0 344.4 13. r:::.so SE.93 10.0 0.5 

:0 110.0 3~.0.8 13.910 ~r{,€14 12.0 0.7 

"' 11.5.0 377.2 13.970 57.15 12.0 0.7 
120.0 393.6 14. (.\.30 57.25 12.(1 0.7 
125.0 410.0 14.090 57. :::16 12.0 0.7 
130.0 42E .. 4 14.150 ;:.7. 47 12.0 0.7 
135.0 442.:3 14.200 57.56 10.0 0.5 
140.0 459.2 14.2E·0 57.57 12.0 0.7 
145.0 475.6 14.320 57.78 12.0 0.7 
150.0 492.0 14.370 57.87 10.0 O.E. 

·-~----------,.--,-----------~--------------------.--------



LOCATION• MEDFCIRD AMS, OREGON 
355/ 2H-28CC 

HOLE NUMBER• SAliS VAL 
DATE MEASURED• 8/ 9/?7 

DEPTH DEPTH TEiiPERATURE GEOTHER~IAL GRADIENT 
METERS FEET DEG C DEG F DEG C/KM DEG F/100 FT 

10.0 32.8 15.400 59.72 0.0 0.0 
15.0 49.2 15.500') 59.90 20.0 1.1 
20.0 65.6 15.530') 59.95 6.0 0.3 
25.0 82.0 15.570 60.03 8.0 0.4 
30.0 98.4 15.640 60.15 14.0 0.8 
35.0 114.8 15.730 60.31 18.0 1.0 
40.0 131.2 15.880 60.58 30.0 1.6 
45 .. 0 147.6 16.040 60.87 32.0 1.8 
50.0 164.0 16.200 61.16 32.0 1.8 
55.0 180.4 16.360 61.45 32.€1 1.8 
60.0 196.8 16.36e 61.45 0.0 0.0 
65.0 213.2 16.280 61.30 -16.0 -0.9 
70.0 229.6 16.260 61.27 -4.0 -0.2 
75.0 246.@ 16.300 61.34 8.0 0.4 
80.0 262.4 16.380 61,48 16.0 0.9 
85.0 278.8 15,45e 61.63 16.0 0.9 
90.0 295.2 16.550 51.79 18.0 1.0 
95.0 311.6 16.660 61.99 22.0 1.2 

100.0 328.0 16.780 62.20 24.0 1.3 
00 105.0 344.4 16.880 62.38 20.0 1.1 w 110.0 360.8 16.980 62.56 20.0 1.1 

115.0 377.2 17.070 62.73 18.0 1.0 
120.0 393.6 17.180 62.'32 22.0 1 "" -~ 
125.0 410.0 17.270 63.09 18.0 1.0 
130.0 42E .. 4 17.360 63.25 18.0 1.0 
135.0 442.8 17.430 63.37 14.0 0.8 
140.0 45'3.2 17.510 63.!:.:2 16.0 0.9 
145.0 475.6 17.590 63.56 16.0 0.9 
15L?J, 0 492.0 17.670 63.81 1E.0 0.9 
155.0 50E1.4 17.800 64.04 26.0 1.4 
160.0 524.8 17.980 64.36 36.0 2.0 
165.0 541.2 18.090 64.56 22.0 1.2 

----------------------------------------------------------------~-----------------------------------------------------------------



(X) 

"" 

DEPTH 
METERS 

HL0 
15.0 
;~3.0 

2'='· 0 
30,0 
35.0 
40.(j 
45,0 
50.0 
55.0 
610,0 
65.0 
70.0 
75.0 
80.0 
BS.O 

DEPTH 
riETERS 

5.0 
10.0 
15.0 
20.0 
25.0 
30.0 
35.0 
40.0 

LOCAT ICJN o liEDFORD AI'IS' OREGON 
ass,· zn-aoDA 

HOLB NUr1BER • SRI'IS IJLF 
DRTE 11ERSURED • 8/ 3/7? 

DEPTH TEI'IPERATURE 
FEET DEG C D£13 F 

32.8 13.456 56.21 
49.2 14.17(i 57.51 
E5.6 14.260 57.67 
E.i2.0 14.310 57.75 
98.4 14.340 57.8-1 

114.8 14.350 57.E13 
13'!-.2 14.360 ~.7.8~. 
147.6 14.410 57.94 
itA.O 14.500 5E3.10 
180.4 14. ::.so 58.24 
196.8 14.730 58.51 
21:3.2 14. 8'30 58.80 
229.5 15.030 59.05 
246.0 15.140 53.2:5 
262.4 15.220 59.40 
2?E1.8 15.370 .59.Eo7 

LOCRTI ON • I'IEDFCIRD RI'IS , DREGON 
3SS/ 1E-13AD 

HCILE NUI'IBER• RAMBO 
DATE MEASURED• 8.·15/?7 

DEPTH 
FEET 

16.4 
32.8 
49.2 
55.6 
82.0 
9fl.4 

114.8 
131.2 

TEI'IPERATURE 
DEG C DEG F 

10.020 
10. 140 
10.430 
10.670 
10.\?r?O 
11.030 
11.1'31) 
11.310 

50.04 
50.25 
50.77 
51.21 
51.£,7 
51.85 
52.14 
52.2.6 

GEOTHERMAL G~:AD lENT 
DEG C·'KI1 DEG F/100 FT 

0.0 0.0 
144.0 7.9 

18.0 1.0 
10.0 0.5 
6.0 0.3 
2.0 ~l. 1 
2.0 0.1 

10.0 0.5 
18.0 1.0 
15.0 0.9 
3Ql,(Z, 1.6 
32.0 1.8 
28.0 1.5 
22.0 1.2 
16.0 1?1.9 
30.0 i.E 

GEOTHERI'IAL GRADIENT 
DEG C/KM DEG F/100 FT 

0.0 
24.~) 
58.0 
48.0 
40.0 
32.0 
32.0 
24.0 

0.0 
1.3 
3.2 
2.E 
'0 ~ 
~.c. 

1. E: 
1.8 
1.3 



LOCATION • MEDFORD AMS, OREGON 
365/ a"-31DC 

HOLE NLlt1llER • HI LLOHCK 
DATE MEASURED• 8/1€V77 

DEPTH DEPTH TEMPERATURE GEOTHEF:MAL GRADIENT 
~IETERS FEET DEG C DEG F DEG C/Kr-1 DEG F/100 FT 

10.0 32.8 13.850 56.93 0.0 0.0 
15.0 49.2 13. Et3€> 56.89 -4.0 -0.2 
20.0 65.6 13.720 56.70 -22.0 -1.2 
25.0 82.0 13.70€> 56.66 -4.0 -0.2 
30.0 98.4 13.710 . 56.68 2.0 0.1 
35.0 114.8 13.740 56.73 6.0 0.3 
40.0 131.2 13.790 56.82 10.0 0.5 
45.0 147.6 13.840 56;91 10.0 0.5 
50.0 164.0 13.900 57.02 12.0 0.7 
55.0 100.4 13.960 57.13 12.0 0.7 
60.0 196.8 14.036 57.25 14.0 0.8 
65.0 213.2 14.110 57.41'1 16.0 0.9 
71'1.0 229.6 14.180 57.52 14.e 0.8 
75.6 246.0 14.256 57.65 14.0 e.s 
80.0 262.4 14.330 57.79 16.0 0.9 
85.0 278.8 14.410 57.94 16.0 0.9 
90.0 295.2 14.480 58.06 14.0 0.8 
95.0 311.6 14.550 58.19 14.0 0.8 

100.0 328.0 14.610 58.30 12.0 0.7 
00 105.0 344.4 14.630 58.44 16.0 0.9 
<11 110.0 35(t,8 14. 71;:,() ~.8.57 14.0 0.8 

115.0 377.2 14.820 s.s. 6.3 12.0 0.7 
120.0 393.6 14.8'30 S8.E:0 14.0 0.8 
125.0 410.0 14.--950 58.'31 12.0 0.7 
130.0 426.4 15.020 59.04 14.0 0.8 
135.0 442.8 15.070 59.13 10.0 0.5 
140.0 45SI.2 15.140 59.25 14.0 0.8 
145~0 475.6 15.200 59.36 12.0 0 .., . ' 
150.0 492.0 15.260 ~.9.47 12.0 0.7 

LOCATION: 11EDFORD AMS, OREGON 
36S/ 2H-31DD 

HOLE NUt1BER • HI LLOWCK 
DATE MEASURED• 8/10/77 

DEPTH DEPTH TEMPERATURE GEOTHERMAL GRADIENT 
METERS FEET DEG C DEG F DEG C/KM DEG F/100 FT 

10.0 32.8 14.570 58.23 0.0 0.0 
15.0 49.2 14.580 58.24 2.0 0.1 
20.0 65.6 14.590 58.26 2.0 0.1 
25.0 82.0 14.560 58.21 -6.0 -0.3 
30.0 98.4 14.540 58.17 -4.0 -0.2 
35.0 114.8 14.530 58.15 -2.0 -0.1 
40.0 131.2 14.520 58.14 -2.0 -0.1 



CXl 

"' 

DEPTH 
11ETE!1S 

5.0 
1().0 
15.0 
20.0 
25-.0 
30.0 
35.0 
40.0 
45 .. 0 

LOCATION • MEDFORD ArtS' OREGON 
3657' 1E-18CC 

HOLE NUMBER: OWnls 
DATE 11EASURED • 8/10/77 

DEPTH 
FEET 

16.4 
32.8 
49.2 
65.6 
82.0 
98.4 

114.8 
131.2 
147.6 

TEI"lPERATURE 
DEG C DEG F 

13.480 
13.590 
13.810 
14.020 
14.230 
14.380 
14.550 
14.690 
14.830 

56.26 
.56.46 
56.86 
57.2:4 
e;,?. 61 
57.88 
58.19 
58.44 
58.69 

----·-----------------------------;-------------

GEOTHERMAL GRADIENT 
DEG C/KM DEG F/100 FT 

0.0 
22.0 
44.0 
42.0 
42.0 
30.0 
.34.0 
28.0 
28.0 

0.0 
1.2 
2.4 
'0 ~ .:_, . .=,. 

2.3 
1.6 
1.9 
1.5 
1.5 



LOCAT lCIN • KLAMATH FALLS Al15' ORE 
365/1'3E-33AD 

HOLE !~UMBER: BERRFL T1 
DATE MEASURED • '3/ 1/77 

DEPTH DEPTH TEMPERATURE GEOTHERMAL GRADIENT 
METERS FEET DEG C DEG F DEG C/KM DEG F/100 FT 

50.0 164.0 4.890 40.80 0.0 0.0 
55.0 180;4 4;890 40.80 0;0 0.0 
50.0 195.8 4.940 40;89 10.0 0.5 
55;0 213.2 5;000. 41.00 .12.0 0.7 
70.0 229.5 5.050 4L€•9 10;0 0.5 
75.0 245.0 5.130 41.23 16.0 0.9 
80.0 252;4 5·220 41.40 18;0 1.0 
85.0 278.8 5;300 41.54 16.0 0;9 
90.0 295.2 5.390 41.70 18;0 1.0 
95.0 311.5 5.500 41.90 22.0 1.2 

100.0 328.0 5.610 42.1€! 22.0 1.2 
105.0 344.4 5;720 42;30 22.0 L2 
110.0 350.8 5.850 42.53 26.0 1.4 
115.0 377.2 5a90 42.78 28.0 1.5 
120.0 393.6 5.120 43;02 25;0 1.4 
125.0 410.0 6.26e 43.27 28.0 1.5 
130.0 425.4 5;420 43.56 32.0 1.8 
135.0 442.8 6.570 43.83 30.0 1.5 
140.0 459.2 6;720 44.10 30.0 1.6 

CXl 145.0 475;5 6.870 44;37 30.0 1.5 ....., 150.0 4'32.0 7.020 44.64 30.0 1.6 
155.0 508.4 7.160 44.89 28.e 1.5 
160.0 524.8 7.300 45.14 2s.e 1.5 
165.0 541.2 7;440 45.33 28.0 1 "' .~ 

170.0 557.6 7.590 45.55 30.0 1.6 
175.0 574.0 7.730 45.91 28.0 1.5 
180.0 590.4 7.900 46.22 34.0 1.9 
185.0 606.8 8.020 46.44 24 . .0 1.3 
190.0 623.2 8.190 46.74 34.0 1.9 
195.0 639.E, 8. 34\'i) 47.01 30.0 1.6 
200.0 656.0 8.470 47.25 26.0 1.4 
205.0 672.4 8.600 47.43 26.0 1.4 
210.0 688.8 8.710 47.68 22.0 1.2 
215.0 705.2 8.810 47.85 20.0 1.1 
220.0 721.6 8.880 47.98 14.0 0.8 
225.0 738.0 8.950 48.11 14.0 0.8 
230.0 754.4 9.000 48.20 10.0 0.5 
235.0 77E1.8 9.020 48.24 4.0 0.2 
240.0 787.2 8.950 4.9.13 -12.0 -0.7 
245.0 803.6 s-.sso 47.93 -22.0 -1.2 
250.0 820.0 8.800 47.84 -10.0 -0.5 
255.0 836.4 8.880 47.98 16.0 0.'3 
250.0 852.8 9.000 48.20 24.0 1.3 
265.0 86~1. 2 9.220 48.60 44.0 2.4 



:X> 
00 

-~--------------------.;... ________ ----.,.... ___________________________________________________________________ _ 

.DEPTH 
METERS 

10.0 
15.0 
20.0 
25.0 
30-.0 
35.0 
40.0 

LOCATION • MEDFDRD AMS, OREGON 
37S/ 2W-97CB 

HOLE NU~1BER • JCKSNV I L 
DATE MEASURED • 8/Hl/77 

DEPTH 
FEET 

~-:::. 0 
·--'"--•'--' 
49.2 
65.6 
82.0 
98.4 

11->4.8 
131.2 

TEr1PERATURE 
DEG C DEG F 

13.010 
1::1.280 
13.580 
13.730 
13.800 
13.890 
13.990 

55.42 
55.90 
56.44 
56.71 
56.84 
~.7.00 
57.18 

GEOTHERMAL GRADIENT 
DEG C/KM DEG F/100 FT 

0.0 
54.0 
50.0 
30.0 
14.0 
lt'o.0 
20.0 

0.0 
3.0 
3.3 
1.5 
0.8 
1.0 
1.1 

---------·-------------- -------·------,_.,...,_..,,......----,_------------·--·----------------·--------·-·-



LOCRT !ON • MEDFORD RMS, OREGON 
375>' H<-58BC 

HOLE NUMBER• PHOEN BL 
DATE MEASURED• 8/ 9/77 

DEPTH DEPTH TEMPERATliRE GEOTHERMAL GRADIENT 
METERS FEET DEG C DEG F DEG C/KM DEG F/Wel FT 

1e.e 32;8 13.170 55.71 e.e e.e 
15.0 49.2 13.470 55.25 5e,0 3·3 
2>1.0 55:5 13;70@ 55.55 45;>) 2;5 
25.@ 82,>) 13.9>10 57.>12 40.@ 2.2 
3@.0 98.4 14;05@ 57.31 32:0 1.8 
35.@ 114; 8 14.23@ .57· 51 34.0 1.9 
4@.0 131.2 14.42@ 57;95 38.@ 2.1 
45.0 147:6 14.540 58.35 44.0 2.4 
50.0 Hi4.0 14:820 58.58 35.0 2.0 
55.0 180.4 1s.eee 59.ee 36.0 2.0 
60.0 196.8 15.130 59.23 26.0 1.4 
65.0 213.2 15.330 59:59 40.0 2.2 
70.0 229.6 15;480 59;86 30.0 1.6 
75.0 246.0 15;550 6@; 17 34.0 1.9 
80.0 262~4 15~750 6e:35 E0;0 1.1 
85.0 278.8 15; 8?0 5e,57 24.0 1.3 
90.0 295.2 15.980 60:76 22.0 1.2 
95.0 31L6 16.il90 50.96 22;0 1.2 

100.0 328.0 16.21e 61.18 24.0 1.3 
co 105.0 344.4 16:310 61:36 2\'>.0 1.1 
<.0 110.>1 36\'>.8 16;430 61.57 24.0 1.3 

115.e 377.2 16.54>1 61;77 22.0 1.2 
120:0 393;6 16.590 52;04 .3\'l;\) 1.6 
125.0 410.0 16:840 62.31 30.0 1.6 
130.0 426.4 16.960 62.53 24.0 1.3 
135,0 442.8 17.100 62.78 28.0 1.5 
140.0 459.2 17.230 63.01 26.0 1.4 
145.0 475.5 17.360 63.25 26.0 1.4 
150.0 492.0 17.470 63.45 22.0 1.2 
155.0 508.4 17.E,00 63.68 26.0 i.4 
160.0 524.8 17. 72El 63.90 24.0 1.3 
165.0 !::.41.2 17.850 64.13 2f .. 0 1.4 
170.0 557.6 17.960 64.33 22.0 1 ? .~ 

175.0 574.0 18.0'30 EA.56 26.0 1.4 
180.0 590.4 18.210 64.78 24.0 1.3 
185.0 60E •. 8 18. 341) 55.01 26.0 1.4 
190.0 623.2 18.460 65~23 24.0 1.3 
195.0 639.6 18.590 65.46 26.0 1.4 
200.0 656.0 18.710 65.68 24 .. 0 1.3 
205.0 672.4 18.840 65.91 26.0 1.4 
210.0 688.8 19.140 66.45 60.0 3.3 
220.0 721.6 19.310 66.75 17.0 0.9 



LOCATION • KLAMATH FALLS AMS, ORE 
37ST'1BE-2SAB 

HOLE NUMBER• LUCJ<:LSi 
DATE MEASURED• 8/3i/77 

DEPTH DEPTH TEMPERATURE GEOTHERMAL GRADIENT 
METERS FEET DEG C DEG F DEG C/KM DEG F/100 FT 

10.0 32.8 6.840 4<L3i 0.0 0.0 
12.5 41.0 7.050 44.69 84.0 4.6 
15.0 49.2 7:100 44:78 C0.0 1.1 
17.5 57.4 7.160 44.89 24.€1 1.3 
2@.0 65.6 7.220 45;€>@ 24.0 1.3 
22.5 73.8 7:310 45.16 36.0 2.0 
25.0 82.0 7.400 45.32 35.0 2.0 
27.5 90.2 7.510 45.52 44.0 2.4 
30.0 98.4 7.610 45.70 40.0 2.2 
32.5 105.6 7.720 45.90 44.0 2.4 
35.0 114.8 7.840 46.11 48.0 2.6 
37.5 123. i;J 7.950 46.31 44.<3 2.4 
40.0 131.2 8.060 4E .. 51 44.0 2.4 
42.5 139.4 .S.200 46.76 56.0 3.1 
45.0 147.6 8.350 47.03 60.0 3.3 
50.0 164.0 8.620 47.52 54.0 3.0 
55.0 1.gc3,4 8.E:8Ci 47.98 52.0 2.9 
60.0 1%.8 9.170 48 .. 51 58.0 ·-::. ·:;:. ·-·· ..... 55.0 2D.2 9.480 49.05 62.0 3.4 

..0 70.0 229.6 11.470 52.65 ?.98. i) 21.8 
0 75.0 246.0 12.310 54.16 158.0 9.2 

----------------------------------,------------------------



LOCATION • KLAMATH FALLS AMS' ORE 
37S/18E-25AD 

HOLE NUMBER• LUCKYLS2 
DATE MEASIJR.ED• 8/31/77 

DEPTH DEPTH TEMPERATURE GEOTHERMAL GRADIENT 
METERS FEET DEG C DEG F DEG C/KM DEG F/100 FT 

12.5 41.6 6.836 44;2'3 0;0 0.6 
15.0 49.2 6.9:36 44.47 46.6 2.2 
17.5 57.4 6.'386 44;56 20.® 1.1 
20.0 65.6 7;®76 44.73 - 36.0 - 2.0 
22.5 7:3.8 7.170 44,91 40.0 2.2 
25.0 82.0 7.280 45.16 44.0 2.4 
27.5 90.2 7.450 45.41 68.0 3.7 
30.0 98.4 7.560 45.51 44.0 2.4 
32.5 Hl6.6 7. 5:30 45;7:3 2s~e 1.5 
35.0 114.8 7,650 45.77 8.0 0.4 
37.5 123.0 7.780 46.00 52.0 2.9 
40.0 131.2 7.930 46.27 50.0 3.3 
42.5 139.4 8.070 46;53 55;0 3.1 
45.0 147.6 8.200 46.76 52.e 2.9 
50.e 164,e 8.320 46,98 24,e 1.3 
55.0 180.4 8.430 47.17 22.0 1.2 
60.0 196.8 8.620 47.52 38.0 2.1 
65.0 213.2 8.820 47.88 40.0 2.2 
70.0 229.6 9.170 48 .. 51 70.0 3.8 

<0 75.0 246.0 9.290 48.72 24.0 1.3 
~ 80.0 262.4 9.720 49.50 86.0 4.7 

85.0 278.8 9.940 49.89 44.0 2.4 
90.0 295.2 10.400 50.72 92.0 5.0 
95.0 311.6 10.830 51.49 86.0 4 '"? . ' 

100.0 32E:.0 i1.130 52.03 60.0 3.3 
105.0 344.4 11.640 52.95 102.0 5.6 
110.0 360.8 12.220 54.00 116.0 6.4 
115.0 377.2 12.890 55.20 134.0 7.4 
120.0 333.E· 13.620 56.52 146.0 8.0 
125.0 410.0 14.280 57.70 132.0 7.2 



-'-----'--;_;._---"--· ..... ------"'--·.;;.----..;._;_.;... ___ ~---·:.... ________ ~ ________ .;;_ _______ ...:;_: ___ _:: ____ -___ . .___:_~-~------

--.-- - -· -- - COCRTIDN• l<Lf:ll'JRTH FALLS AMBo ORE 
378/18E-26DC 

HOLE NUMBER' THOMASCY 
DATE MER,?.URED • 8/31/17 

DEPTH DEPTH TEMPERATURE GEOTHERMAL GRADIENT~ 
t1ETERS FEET DEB C DEG F DEG C/1<11 DEG F/100 FT 

15.0 49.2 11;E4€l 52;23- ~~.e 0.€1 
20.6 65.5 11.510 52·72 54;0 3 .. 0 
22.5 73~8 11.9.36 53;47 168.0 9.2 
2.5-;\3 82;0 12;07@ 53;.73 .56.0 3.1 
27.5 9€1; 2 12; '110 53;8@ 16;@ 0.9 
30.0 98.4 12.200 S3.9E, 36.0 2.0 
32.5 l0E .. 6 12.500 54.50 12.0.0 6.5 
3'2·. 0 114.8 12.720 .54.90 88.0 4.8 
37.5 123.0 12.930 ~E,.27 84.0 4.5 
40.0 131.2 13.170 55.71 95.0 5.3 
42.·5 13'3.4 13.500 56.30 132.0 .., ~ 

'·"-
45.0 147.6 13.760 56.77 104.0 5.7 
50;0 164.0 14.190 57.54 86.0 4.7 
55.0 180.4 14.640 58.35 9~).0 4.9 
60.0 196.8 15.190 59.34 lH?J. (.1 6.0 
65.0 213.2 15.750 60.35 112~ 0 6~ 1 
70.0 229.6 "16.290 61.32 108.0 5.9 
75:0 24E .. 0 16.820 E2.28 106.0 5.8 
80.0 262.4 17.320 63.18 100.0 s.s 
.S5.0 278.8 17.890 64.20 114.0 6.3 

..0 
LOCAT ION • J(LA~lATH FALLS RMS' ORE "' 375/19E-3€lDB 
HOLE NUMBER • WMK -'-1 
DATE f1EASURED• B/30n7 

DEPTH DEPTH TEl'IPERATURE GEOTHERnAL GRADIENT 
METERS FEET DEG C DEG F DEG C/!(f1 DEG F/1@0 FT 

10.0 32.8 5.950 44.51 0.0 0.0 
15.0 49.2 7.750 45.95 160.0 8.8 
20'~0 65.6 8.390 47.10 128.0 7.0 
25.0 82.0 9.200 48.56 162.0 8.9 
27.5 90.2 9.390 48.88 72.0 4.0 
30.0 98.4 9.510 49.30 92.(1 5.0 
32.5 106.6 9._(310 49.66 80.0 4.4 
3S~ 0 - 114.8 10.040 50.07 92.0 .5.0 
37,5 123.0 10.21tJ 50.38 58.0 --::' "";! 

·-·· ! 40.0 131.2 10.500 50.90 116.0 6.4 
42.5 139.4 10.750 51.37 104.0 5.7 
45.0 147.6 10.990 51 ~.78 92.0 5.0 
50.0 164.0 11. 32D !:·2. 48 72..0 4 •. 3 
55.0 1.90.4 11.?00 53.06 64.0 ~ c .__,, . .....) 



LOCATION• MEDFORD AMS, OREGON 
3 S 1$/ 2E- 7CC 

HOLE NUMBER • Ll TH I ASP 
DATE MEASURED• 8/ 8/77 

DEPTH DEPTH TEMPERATURE GEOTHERI1AL GRADIENT 
METERS FEET DEG C DEG F DEG C/KM DEB F/100 FT 

S.0 15.4 16.180 61.12 0.@ 0·0 
10.0 32.8 16. 2.3@ 6L21 1@.0 @.S 
1S.0 49.2 16.360 61.45 26,0 1.4 
20.@ 65.6 16.51@ 61.72 30.0 1.6 
25.0 82.0 16.69@ 62.04 36.0 2·0 
30.0 98.4 16.95@ 62.51 52.0 2.9 
35.0 114.8 16.880 62.38 ~14.0 -0.8 
40.0 131.2 17.000 62.60 24.0 1.3 
45.0 147.6 17.090 62.76 18,0 1.0 
50.0 164.0 17.100 62.78 2.@ e. 1 
55.0 180.4 17.160 62.89 12,0 0.7 
50.0 195.8 17.220 63.00 12.0 0.7 
55.0 213.2 17.300 53.14 16.0 0.9 
70.0 229.6 17.360 63.25 12.0 0.7 
75.0 246.0 17.440 63.39 16.0 0.9 
80.0 262.4 17.520 63.~A 15.0 0.9 
85.0 27E:.8 17 ,!::,:30 63.64 12.0 (!.7 
90.0 295.2 17.660 63.79 15.0 (Q,9 
95.0 311.6 17.730 E,3.91 14.0 0.8 

"' 100.0 328.0 17.810 64.(16 16.0 0.9 w 105.0 34L.4 17.8'30 64.20 15.0 0.9 
110.0 360.8 17.970 64.35 15.0 0.9 
115.0 377.2 18.050 EA.49 16.0 0.9 
120.0 33.3.6 18.130 64.63 16.0 0.9 
125.0 410.0 18.220 64.80 18.0 1.0 
130.0 425.4 18.320 54.98 20.0 1.1 

LOCATION• KLAMATH FALLS AMS, ORE 
39S/ 9E- 7DA 

HOLE ~U1BER' FRHVNSCH 
DATE MEASURED• 8/18/77 

DEPTH DEPTH TEMPERATURE GEOTHERMAL GRADIENT 
METERS FEET DEB C DEG F DEG C/KM DEB F/100 FT 

10.0 32.8 12.150 E.3.. 87 0.0 o.o 
15.0 4'=!· 2 14.520 58.14 474.0 26.0 
20.0 65.6 15.800 50.44 255.0 14.0 
25.0 82.0 19.790 67.62 798.0 43.8 
30.0 98.4 20.240 68.43 90.0 4.9 
35.0 114.8 21.040 69.87 160.0 8.8 
40.0 131.2 21.9.50 71 . .51 182.0 10.0 
45.0 147.6 22.890 73.20 188.0 10.3 
50.0 154.0 23.:160 73.69 54.(-"J 3.0 



-----·----·-----~------"-·--------.---·--------------------------------------------------------

LOCATION.• r1EDFORD AMS• OREGON 
405/ 7W-36AB 

HOLE NUT1BEP • COLEST! N 
DATE T1EASURED• 8/1L'7'i' 

DEPTH DEPTH TEMPERATURE GEOTHERMAL GRADIENT 
11ETERS FEET DEG C DEG F DEG C/l<:M DEG F/100 FT 

10.0 32.8 8.840. 47.91 0;0 0.0 
20.0 55.5 9.260 48.55 35.0 2.0 
30.0 98;4 9.320 48;78 12.0 0;7 
40.0 131.2 9o7€1@ 49.45 38;0 2.1 
50.0 154.0 Hl;020 50.04 32.6 1.8 
55.0 186.4 16.196 50.34 34.0 1.9 
6€1.0 196.8 10;750 51.35 112;0 6.1 
65.0 213o2 10. 80t'l 51.44 10;0 0.5 
70.0 229.6 10.880 51.58 16.0 0.9 
75.0 246.0 11. 0tJ0 51.80 24.0 1.3 
80.0 262.4 11. 120 52.02 24.0 1.3 
85.0 278.8 11.280 52.30 32.0 1.8 
90.0 2.95.2 11.450 52.61 34.0 1.9 
95.0 311.6 11.620 52.92 34.0 1.9 

100.0 328.0 11. 78t'() 53.20 32.0 1.8 
105.0 34-4.4 11.920 53.4E, 28.0 1.5 
110.0 36Cr.8 12.0?0 .53.73 30.0 1.6 
115.0 """::!'"?"":'' ·::o 

--' I I , '- 12.220 54.00 30.0 i.E 
120.0 393.6 12.350 54.2.3 26 ,!) 1.4 

"' 
125.0 41Cr.O 12.470 54.45 24.0 1.3 ..,. 130.0 42E .• 4 ].2.550 54.59 1E.0 0.9 
135.0 44C~. 8 12.630 54.73 15.13 0.9 
140.0 459.2 12.770 54.99 28.0 1.5 



•. 

. '~~-~. --f- ---~+~-~ 

LD 
C\J 

Cj 
(\j 

C) 

LD 

CJ 

G:l 

0 

z 
8 
IJJ 
ceo 
oro 

C.J 

C:J LLI 0.~ 1-- T~: 

95 

--.,--- ··- 1 - ·r·· 

r 

t 
t 
I 

I 

1 

t 
l 
i 
' 

I 
t 
j 

+ 
t 

1--~~---i·---~- +~·---t-- ---+·-----1---- +-- -·-+-1 
C) (_J c_, 
( -~') (__) c· 
c-::1 c::.) IC 
(\j cY".l e-n 



(~l 
LLJ 
I_J 

LLJ 
~-

.. 
(T) 
~---i 

0 

0) 

0 

C> 

(i) - Ci) 

Ci) (i) GJ CJ) IJ) til 

+-~t- -+---+---+----+---+---+---+-----+---+ 

C) 0 

C:l LU Q_ ~- T::: 

96 

+--+---+--1 

CJ 
c-::; 



u 

1:5 
LLJ 
LJ 

• 
LLJ 
a: 
:::J 
I-
IT 
a: 
LLJ 
[L_ 
~-
2_ 

LLI 
I-

G:l 

C:iJ 

0 (j) 

U> 
...--< 

. 
s +--+--+--+---+---+---ll--1---11----t--'--t---+---+---+---4-----+------+--+--+--+--+ 

0 0 

lfl 
(\J 

0 

CJ 
Ul 

DWCL.I-T • 

97 

z= uJ 1-w rr lf) 

0 

0 
0 
..-< 



(__) 

( h _ _) 

UJ 
0 

• 
LU 
cc 
:=_) 
1-
o:: 
cc: 

~LLJ 
- Q_ 

~-

L-:___ 

LLJ 
1--

1,_) 

---+--+- -1-----+---+-----f--- +----+- -t---+---+--+-----1- ------t---1------f-- -+ ---1-----J_ 
C:t 
C\J 

t 
J:XJ 
,·-"-1 •. 

(=:1 

co 
·-c--i 

c_-) 

=r ,_, 

0 

0 

1 

I 
Gl Q Q (j) Gl G:l (v (L1 

(j) 

Gl 
Q C) 

J 

-----+----+- ---+- ---+ ---1----1-------t------+-- -f---- -+--- --+------t-- ----+------+----+--+---1-------t----+---" 

Cl U.J Q_ 1--- :.L 
98 

CJ 
Lf) 

::.r= LLJ 1--ll.J cc rn 

C) 
C .... J 
,--, 



0 u C'J 

~I 
LLJ 
0 

•. 
LLJ 
o:=: 
=:1 
f
er: 
o= 
LLJ 
(L 

LLJ 
f-

. 

~ 
w 
a:u 
C>~ 

2 -l----+--1-

0 

w 

CD - w w w Gl w w (j) Gl (J)'"-1 

(i) 
(i) 

Gl 
Gl 

+---+-~-i--1--1--+---+---+- -+-------+1--+----t----1-1-1 ---+---t--+ 

C) 

Cl 
Ln 

0 W CL f- I ~ 

99 

::::: LLJ f-- w cc en 

0 

0 
LJ":I 
.----; 

0 

0 
c.~ 
(\) 



(_) 

LLI 
cc 
__) 
f---
er: 
cc 

._~Ill 
Q_ 

s ------+- -- -+······--!--·-··+··- ··-t--··-···1------+-----j -----+···---+-- +--~----···+-----t--J_ 

!. __ _) 

" c,J 

0 

GJ (L) 

---+--+----·-+-- ---1----+---:-----+--+- -+-------1----t-----f--+--

Ll L LJ 0 . I-- ::c: ~ 2-= l.LI f--l.U CC CF,i 

100 

C) 
L() 



Ll 

(hi 

LLJ 
0 

~ 

LLJ a::-

f--
IT 
lL 

-...._.~LLJ 
CL 
> 
LLJ 
f--

-----+----+--+----·+·~- -1--~--t~--+--t~-. --t--~+~-- t------1---'----t---+- --+· ---11-------t--

z 
0 
I.!) 
w 

C) a5 " . 
CJ lD 
C\1 •(I; 

tntr--
~ '3:1'-
a: :::!"''-
a::: ,g 
w:z:-... 
>M(D 
:::> 
0 
Ui-"J 
:z~ 
a: 
> 

Cl 

LD 
r-1 

lD ----+----+-- .. -1-·- -·+- --1~---t----+-----+~---+------\-·--+-.. -+-----+--- -t----t-·-+---+--+---1--

0 CJ 

C.l 
Ul 

OUJCLf~ ::r:: • 
101 

CJ 
CJ 
CJ ,__, 

:::::: LU 1-- -- lJ.J cr c_n 

C) 
Ln 

l 

c::_; 



LLJ 
cc 
---) 

1--
cr: 
a= 

~J 
Q_ 

::c_ 
LU 
1--

..._/' 

u - -+ ---t----t- -·-+ -----1---+----+ ----J- --1' ----+--- -+----1-·-- -t----f---1---+----1--+-+1~ 
Lf') 
C'J 

t 

0 

... 

. 

(j) 
w 
I 
!-

(i) 

Ln- ........ +---+- --+----·1- --1--·---+-----+--+- ---1--·-+- +- -+----t-----+--+----+--+----J----1--

CJ 

C] L LJ CL..I- -- T .. -

102 
::;>::: Lt.. I f--·- L LJ U ~ CF.' 

C) 
CJ 
C''J 



u 

CJ 
LLJ 
L_j 

LLI 
cr:: 
--,1 

1-
(T 

-C5 
ll_ 
2: 
LU 
1-

c:.::) 
·. -~----+----+-+---+------+- --t------1----t--"--+----r-----r---+---+--+----+--+-u-:, - . 

("\J 

(j) 

(j_) 

.. 

LfJ 
•,·--l 

.. 
l"':J 

~- --- --f ---+ ----+-------1-· --1------+----·--1---+--·--+ --- i -·-··--+--·1-------1----+-----+----+-·--t--.l 
0 

CJ 

C)L.LIO .. f -] 
103 

:>.:: Lt. J 1- -- LLJ ll.: (f) 

c-_., 
c:.' en 

I~' 

lJ"') 
('() 



(_) 

' 
LJ.J 
r.c 
--) 

f-
er: 
:c 

,.,,#(_LJ 
o_ 
2_ 
LU 
1----

Cl 

0 

-----+-----+------+-~-+-------+---/--- -1----1-----1-------+---1----+--1----1----1 

GJ 

(J) 

Ci) CD 
G) 1~1 (i) G) Ci) (i) 

(f) 
G:l 

l-

I 
t 

co ------+ -~----:------1- ---+-- --1----- - 1-~- -+-- -+------+-----+-----+----1------1-- ------1----

CJ LU CL 1- ]_-

104 

C) 
CJ __ , 

:"f_:: LU f--- LU CC: CJl 

CJ 



{ .. 
·.~J 

• 
l_Ll 
cc 

I 

f
II 
r:C 

~o: 
'>-. 
LLJ 
f-

LJ 
. r-··-+-------~-----+-------i----+·-----+-·---t----+---·-t----·-1-·----+----+····--+-----+-----+---+--+---+--+ 

(Y") 
~-< 

. 
r:-\J 

•. -; 

C) 

1:1) 

CD 

Cll 

Cl -. 
(J) 

. 

(i) 

G) (j) (jJ 

G) 

(i) 

(j) 
G) 

Ci) 

t 

r.D --"-+-··-1··~ ···+··-·+ ····-1····--·1-·-·--1----1·--·- +- ··+·······+-·. ··+····-+···-+--+----+-+-·-+---+-. 
0 CJ 

C:)L.UO .. ~- ~.L· 

105 

CJ 
,~, 

>= IL.I f·-· L.LJ n·= CIJ 



{__) 

( hi 

LLJ 
CJ 

u.J 
cc 
J 
f--
C[ 
a-:: 

'-" ~LJ 
LL 
;:,;-
lLI 
f--

u~ 1--- -+----+----+--- ---+-----!.----+ ----1----+--------t- -----t-- --+---+----+--. 1-----+-----t---+--+--J_ 

(=) 

c,-) 
d 

:~:t 
.,--.~ 

,~-.1 

" 
0). 

CJ·· 
" Ln. 

l 
2 t 8 
lLJ a: 
Oa: cr. 
~f£ 0 

(/'),_., 
IJ) 

X:tr:::. I r-a:w wr-
enD'-

_., 
-r- ~o 

i.W'-. '-.111 
_j 2:'-. "<:::.'-
-l Nr- N<O 
0:: 
Cl 
I.J..J G) 1\l 

::c \'t 
1- 'i.? f 

II' 

co 
Cl~ 

(J) 

l'j) 

G) 

T 

l 
f 

- J 
-1---- -+- --+-----\------\- ----+ ----+----\- -+---- +----- +--- -+--- --1- - ----1-- -----+------+---+---1--t __ J 

CJl.LICLf- ].-~ 

106 

r:J 
li1 

>- u .11---l.u cr~: cr.' 

CJ 
c:_• 
( -_.1 

'.""·-1 



(_j 

(_:1 

U_j 
c.::J 

• 
L.L I 
a_-: 
___ ) 
f-
0:: 

'-"'cc 
LU 
Q__ 
•.:::.;;--· 
-·-
LU 
~-

r=:' 
~ 1 --+--- -+---- -+-----+---- --!-----+------+-------+-- ---t---1-----+----+----+-----+----- _ 

C_) 

(T) 
H 

C\ 

'""" 
d 

I=) . 
O~i 

Lf) . 

(j) 
(i) 

(j) 

(!) 

(j) 

+ 

t 
I 

------t ·-··------+------ --+·· -·-· +·- · --·--c-· ---+--- ···+-· --· ----1- ----- --+------· t·---------+--------r--------t------t---------1 

C.) 

CJ 
liJ 

:::>::::: l.LJ f-· L.L: tCU"") 



LLJ 
a:: 
~ 
f-
IT 
a:: 
~ 

:;;:_ 
LU 
f--

u 
u) r- --+---+---+---+----+---j-----l-------j----+------+----+-----+-----t-----+----+----+---+----+-+--1 

-"! 
+ 

G) 
. 

Cf) (;) 

G) 

0 . 

CJ 

GJ GJ CJ l~) 
~ G:J (j) 

w C:i:l Ci:l 'c! Gl '-.J 

__ Gl lL' n (j) 
!-:' I I - UJ _ (j) uJ .L· 

(_!) 

LD ·----t----t---+~+---t--+---t--------1-----j--l---+----+-----j----t----+--+-l-----l---!-- · 

CJ 

CJ LJJ CL f--- T: ~ 

108 

0 CJ 

C) 
CJ 
C\J. 



( __ ) 

L2J 
LLI 
D 

• 
L!J 
CL 
·--1 

f-
c.c 
cc: 

"-'CC 
~.:..;-----
LLJ 
f-

. t··----+--+--· 
0 
C''-J 

0 

CJ 

(!) 
d 

•=) 

::-Jj 
•--< 

CJ 

0 

+·--+-----+-·-- \--+--

+ 

+ 

+ 

([) 

Cl 
L.) 

+ 

I 

+ 
'if 

)/ 

'-/ / 
,.:<,_ 

~-:;/ 

v 
>:,~.r 

--+----+---t-----·-+·. 

+ 
)( 

+ 
+ 

+ 

+ >< 

v 
/·, 

>-:\;.1 
CD , ... , ,. 

(j) 

>< + 
+ 

+ 

... + )\ + 
;< + 
+ 

__ , --+----+----1--··---1 -- +- ----1----- -1------+-- +---- +- - . t--- -+ - -j ------1 -----+-· --+ ----1. -----1------1------

0 

CJ 
l.JI 

r::JI.I.I n __ ,_ .T. 

109 

C) 
CJ 
,.-.j 

0 CJ 

CJ (_-) 

In CJ 
..--·l C'-J 

:>= lL. 11---l L ICC: (/-:1 

fi"U,I!I·J~; I 1-·1 



(_j 

(_~I 
LLI 
Cl 

LLJ 
cc 
=:J 
1-
(T 
r:c: 

~lJ 
[L 

LLJ 
f-

\ __ J 

C) 
c·-J-

C) 

CD 

C) . 
Cl 

--+---+---1---~-- --+-----t---+---+----+-----+-----f----j---+---~---+--+-·-1---- +-~ 

d- -----!--· --+-----+----1--------l--,--+----+-----1------- -1----1-------1--- -+- -----1-----1------1··--+--+---l---1--·---

(J 
l.J---:1 

CJ L.L.I CL 1-- :I-

110 

CJ 

>= l Ll f- -- LU r:r= (/i 

C.J 
L[) 
··--< 

L.J 

0 
CJ 
C\J 



(_) 

l'=l 
IJJ 
0 

• 
lJJ 
cc __ ) 
f---
cc 
rr: 

VLU 
0_ 
2._ 
LLI 
f-

Cl 

LJ) 
C·J 

.CJ . --

C:) 

Lf) 
..,-·-! 

. 

-·- ---1-·--+ ----+-----1- ·- ··--+-·-t----+---·--+----1---- +----f-------1-----1- -1---t---+-

r 

l.D ··--t---+----1----+- ·- ·-+---·-! ···-···+- ... +---- -I·- -+ ---· +-· ·-- +-----·+ --+---+--+----l-- . 
0 

C~) 

0 

111 
C:.JI..i.ICL ... I· 

(_] 

1. __ 1 

LJ-:1 
(() 



(_) 

C~J 
LLI 
0 

• 
L.LJ 
cc: 
--l 

1--
cr: 
a-: 

"""" [lJ LL 
-.;;:;::;-
-·-
LlJ 
f-

. -r- ----+---+-----+--- --+- .. --·t -------f····-----+-----1-----+-·--+ .. ·-+- --·-·+-----+---+---+------~~-+--+--·
(=) 

C'·J 

Ul z: 
r·-- 8 ,.....; w 

a::«:r 
Om a: _<..) 

~ Ul()Q 
-::.: a: I f'- if:: Wf'-ll.lo-..... ~ 

C) _A ;:l'Kl ~ _,, 
.-..., 'Z""'-.. ~~ Lrl > (\100 

r--l lLJ 
L'l z: (j) 
a: 7 

f5 

Ln 

C\J .. -~ 

(1) 
(lj 

(J) 

c.:.-) 

CJ .... , 

1,'7 ·;~l 

9' 
7 .. , 

'\l 

ill 

'\? 

CJ 

C_] 
u·t 

~.-.;/ 

(i) 

l:tl 
G) 

(j) 
(j) 

C:JLLI CL 1--

112 

Gl 

CD 
(:,L) 

(j) 

.>:: LL...I 1---ll..J cc.: rn 

Ci) 

(_:) 

Ln ,.,_,, 

- G.l (L) l.J.,I . 

(j) 

(jj ,-., 
U-' 

I__! 

CJ 
C•J 



(_j 

lJ.J 
cc: 
f-
IT 
cc:: 
lJ.J 

.._/[L 
-:;--.2 __ 

LLJ 
1-

0 

C"f) 
·.--1 

Cl 
-\-

C) 

. 

\
~·-, 

I' 

+ 

+ + 
+ 

+ 

------I 

I 

+ 
+ 

+ 
+ 

GJ 

(Ll 
(j) 

(j) 

l 
co (i) 1 

CD ·---1-------+·-.. --- ·1--·-···t-- - --+- ----t~ · ·+- ··· · -- -t··--· --+----.. -1·-·-- ----1--- .. ---t------t------+----· 

CJ C) 

CJ 
LD 

Cl LL.J CL. 1-- J:.-: 

113 

::>:~ LLJ I- · LL11:C (FI 



u 
(J::I 

LLJ 
u 

•. 
LLI 
cc =I 
1-
[[ 
cc 
LLJ 
Q_ 
;;-

w 
1-

0 

U! ,.._, 

0 . 
CJ 
...-< ---+--+-· 

0 

f----+-----+ 
CJ 

D LU Q_ 1- :=c::: ~ 

114 

G) 
G) 

Gl 
G) 

Gl 
Gl 

(!) 

Gl 
(j) 

-+----+--f--+--1---+---+--+ 

:::L:LUI-WCLC.n 

CJ 

0 
0 
(Y) 



u 

l.'J 
LLJ 
0 

• 
LLJ 
o= 
:.::.J 
f-
0:: 
o= 
LLJ 
Q_ 
·>-
LLJ 
f-

Ul 
C\1 

c:~ 

0 
C\1 

CJ 

u! ..... 

0 . 
0 
.-.+----r--~---+---+--

0 Cl 
--f--- +---+--+--1----+--11--t--j---1 

0 w []_ f- ::r::: ~ 2:... LLI f--- UJ CC c_n 

115 

(=I 

0 
0 
('(") 

Cl 

0 
LrJ 
en 



r L! 
E 
C:· 
I 

T 
~ H 
~ 

"' 

tv! 
~ 
L 

T 
E 
Fi 
c; 

TEMPERATURE. DtG C 
10.0 12.5 

.0 

50.0 
8 I 

8 
I 
I 

8 T 
t:·J t D 1 f) 
8 I 
Fi 

T 8 
(J lDD.Dt 
8 
E) 

i E) 
8 
E) 

L 
I rsD.oi 

I 
+ 

8 
D 

8 
8 

VANCOUVER AMS, OREGON 
EJ JN/ 3E-36Bfl 

11/ 4177 

8 
8 

E) 

1 

(1 

200.0+--------+------~+--------+--------+-~-----+--------+--------+--------+--------r--------



(__) 

LLJ 
a= 
~, 

f-
er 

,_(5 
0._ 

LLJ 
1---

0 

LD 
CJ 

l=l 

C.:J 
("\J 

0 

:2 
8 
to.J a: ow 

[I --
~ I r-
a: wr-

01-.... 
(/) r-. w.-.... 
-l Z'-
_j ...-.{0 
a: 
0 
LJ.J CiJ 
I 
r-

+--+-- +---+---+---+---1----+---+---+--+--+ --+--+---1-----t----, 

- .. ---JCLJ GJ (i) w (1) (j) (J.:I G) \j) (j) I,J.) lJ.. 

(j) 

CD CD (l) G) G) CLJ CJ) G} (~! (i) (L) G) CU 

(j) 

G) 

Q 

.-l ---+·--+---+--"--+--·-·+-·-+-·-+·--- ·+ ----+--···1---- 1-·- ·+-- --1----+--f----+----t----t---+---

0 

C::J LJ.J Q_ 1--- :T 
117 

C) 

:L: l.LJ f-- l_U CL~ (J"") 

C .. ! 
LD 
.. ---1 



(_) 

c_l) 

llJ 
D 

,, 
LLI 
Q~ 
___ ) 
I-
II 
a::: 
LLI 
CL 
'>-: 
llJ 
1----

f - I -· · 1·-' + + . -1 ---+----+---f------+--t---1--

0 . ' 

(j) 
(.:1) 

(i) G) (j) 

0 

. 
D 
r-i ---+----1----f·----t- -+----1-·+---- f----1-- -+-- -1-----+---+---f---+· --+--+--+-!-----

CJ 

C1 
Ln 

cJ L.u o__ c-- ~c 

118 

D 

:;;: LLI f--- UJ CL CF"! 



u 
(_') 
LLJ 
0 

~ 

LLJ 
cc 
:::=J 
f-
CI 
cc 
LLJ o_ 
L 
w 
f-

~ 
(.!) 

Lf) ~(0 
D<:O 

['-- ~hi ..---. (f) 1,.... 

:l:~r-C£: ...... 
z~oo 
D 'Z"-... 
t---
LU -_J 
OG) 
z 
~ 

(~ 

UJ 
..--< 

' ' . 
s +--->------+-+-+ -+---+---! ·-f--1----·1--t---+--+---+--+--+--+--11--+-+ 

0 

Cl 
Lfl 

CJ 
0 .... 

Ll W (l_ f- I ~ :;:>- LLJ f- l.l.J CC Ul 

119 

0 

0 
LD 
..--< 

0 

0 
0 
['J 



LLJ 
c:c --, 
1-
--r:_ 

"'1fj 
i.L 
L~ 
UJ 
f--

Cl 

L.n 
.---< 

. 
0) 

. 
r--

. 

(i) 
(j) 

CD G) ill 

Lrl ----+----+--+--+-~t---f-----i---+---+------+----+--+-----+---l--+----+~1---+---+-----

0 

CJ 
Ul 

C::J U.J CL 1---- T~ • 
120 

Y u_l ~--- uJ cc en 

C) 

U'J 
["-



( __ ) 

C~) 
LtJ 
LJ 

.. 
LtJ 
a= 
J 
f-
cr 
a= 

.._; LLJ 
o.__ 
~ 
LtJ 
f-

l_.) 

---+-----t--+---1 !----+-·+--+--!----+ -t--t-----+--t----+---+-----+ -+--+---, 

C) § 
C\J (j) 7 
~ ~c::l 7 gs n 

~~ 
p 

,,, 

m ·!' 
m 

(/)·r: ..jf:: GJ ':t 
~~'- ~ 7 

CD -oc .......... '-.N (j) 
~(/)' U1'-
:::> -r- ~lD 

D Gl 
0 Ll(iJ \i' :z 
___, '§; (1) 

d 7 ? (j) 

(j) 
CD G) Q Q Q 

C) 

CJ ___ , 

C) . 
OJ 

c:) I 
CD · --+----t----+----+-+---·--+---+---+--+----l---+----+---t---+-·---+--f--+--l----t--j-

CJ LLI Q_ c- T~ • 

121 

CJ 

CJ 
II1 



~ 

n 
L! 
!=" 
~ 

p 

T 
~ 

N 
N, 

:··/ 
I ' , , 
c 
~ .,... 

c 
L 
~, 

~ 

i ! 
c 
_I 

( 

1 0 J 1 , • I 12.0 

TEI"IF'E( ,,-HURE. OtG C 

lll. (I 16.0 

( 

18.0 2CI.fJ 

t .o i 1 t 
+ 
1 

+ 
THE ~LLES RMS, OREGON 

EJ~J l S/l3E-34AC 
(·, 6/ 8/77 
~~I 

"<='. 1 S/2LIE-35RA ,_, 2121!/Tl 
+ 

+ 
cr- L-' I ~lL). J T 

l 

1 
t 

.. t . :_; t 

t 
t 
-;-
' I 

+ 
1 en n /' 

::~co. o +-+-+-+-+-+--+--+-+-+-+--+ 

+ 

+ 

+ 

+ 
+ 

+ 
+ 

-<1 
-.q 

+ 
+ 

-<J 

+'"...j 

-<1 
<] 

..(] 

-<1 
<] 

""":) 

+ 
+ 
+ 
+ 

E) 

+~~~ JS/5~E-29AO 
u 2/2'5171. 
E) 
() 

8 
EJ 
f) 
(:1 

8 
E::· 
[J 

'"'-::1 EJ 
""'-] !~) 

@J 
!iJ 

+ 8 <] 

+ E: 
+ E:) 

, 
T €'1 
+ EJ 
+ 8 
+8 
+8 

+EJ 
€1 

~-J 

81-
+ 
'+ 

.,_-] ., 

<] 

<] 

+ 
+ 
+ 

+ 

1 
j 
t 
' 



I_) 

( ,._, 

LLJ 
CJ 

LLJ 
cc 
___) 

1---
II 
cc 

;..../LJ.J 
ll __ 
> 
LLJ 
1----

CJ 

CD 
---+----+---f---+--+-----+----+-------+-----t--·-· --+----!-- --+---~----1---+---t----------, 

.----< 

'--~1 :z 
C\J 8 
-~, e;g 

~ <D -,...., .-. 
en 'f: I r-
~lLJ UJ('-
a:'::!'"-. .::!'"-. Cil 

Q:) -0::""-N "-.N 
~ (/')'- ~0 ;::, Nl'-
0 

C) UCi) 7 z: 
...--< g; 
..--< 

(~I "'7 

m ~l 7" 

(i) 

(1) 

(~ 
G) 

CJ (JJ 
..--< G:J 

fJ:) (21 

' ' . 
m 

. 
CD -+------t--------t----t------+------+------t----t---·-+--·+--+---1- ···--+-----1------t-----1 -tl---+---------1 

CJ 

r~:_l 

U! 

CJLLlQ ___ I- ]::_: -

123 

C) 
CJ 
(::.) 
CJ 



·=:. 
0 

([) 

Ln - ---+----+-------+---+~-+--~----+----t-------+----+----+-------+----+--t---+----+--+---+--t---

Lf) 
[\_j 

CJ 

Ct 
Ul 

OUJCL t--- I • 

124 

0 

2 LUI-- LLJ CL 0~' 



Ll 

L'J 
LLJ 
0 

·-
LLJ 
cc 
=:) 
f-
-, 

......£ 
LLJ 
Q_ 

'> 
LLJ 
\--

--1~-+------+-----+-------i------l--------c-~i~---!--- ----+---+--- +-----+------! ---+-~+---

0 

u; 
C.J 

C) 

0 
('J 

C) 

u; 
.--< 

(:::=) . 

(Cl 

(l:l 

(CI 

Gl 
(i) 

i:?J 

Cil 

G:J 

Gl 

(!) 

0 Q ' ' 
_, ----~\----+-- -~---+------+----+- ---+----1~--f-----+ -----+---- ' +---+-

0 C:J 

_ CJLLJ [L f-- :1l
2
S 2~ LLI f--- L LJ CC: en 

+---+ 

C) 

Ln 
CIJ 



I~ .. 

u 
c__') C1 

LlJ CD 
[_~ ._--j 

LLl 
a= 
:::J 
f
er: 
~ 

ll__ 

LL.J 
f-

. 
0 
-c-< 

-1-----+--+ +----t----t---------"t-----t-------f-----J---1----+ 

§ 
I.a..! a:: 
ou Cl m 

Cl u rn 
v))::;j "' m 

fTl 

if~ 111:::: ti.!::: 
fTl'-.. ~~:~--... 

(f) ~l.tl ~~ ~N 
LLJ "-.- "~ '-.-

~~~ ·~;::: Vl"-. 
Nr-

0 
ll.J G:J 9 + 
:t: 
f-

CLJ 

(71 

G) 

':u 

Ci) 

(i:l 

G) 

(J) 

+ + + + 
+ \'7 

'\;' 
.. + 

Gl l~, ,, + 7 + 
t4! + + 

G) + 
7 + 

---f-~---+-+---------1----t--+--+-+- 1-------+----+---+----J--+---+----+---ll-----t--t 

Ul 
c·<J 

CJ 

CJ 
Ul 

C::l LLJ CL f---- :-1= • Y LUI---- LU a= en 
126 

I~ 



(J 

LJ 

I~ 
LLJ 
0 

•. 
LLJ 

(_:) rr-.: 
__ _j l..n 

1- """ 
IT 

'-r6 
Q__ 
L_ 
LLI 
1-

Cl 

C) 

l..n 

CJ 

-!---+·--+-- +--------+----+ +----+ -----1---+-------+--t---

(1) 

(j) 

------+---+·-----1--· --:--+---· -7+-- -1--+--+-------t---------1--+---+--------+--l----+--------+---------t-
o 0 0 0 

0 
CJ 

C:l LLJ Q __ l- T. 
127 

2:: LLI ~----- LLI CC rF) 



(__) 

I~J 
LLJ 
0 

' LLJ 
cc 
-) 

f--
!I 

-
""""-~ 

Q__ 
:;-
~-

[j_J 

f--

----+-------t---1 
Ln 
,_," 

C) g 
I.U 

\5~ u 
~ 

·rJ 
~~,... ti.J::: IUr-0:: ,..., co....._ 
z~RJ ~~ OKl'- (/)'-
1- 00 No:> 
IU 

c) d G:J z '7 

~" 
d_ 

!e 

v 
Cl. "\f . 
I]). 

l.l 

(iJ 

Gl 

C) . 

--,f-------+-------1-----+-------+-----l--------i ---i---~t-------+--1-

'l 

'\l 

c:u 
CD 

(!) 

(Li 

G) 

'"7 ~7 '• 

Cil 

Gl 

Ln ---+--- --+-- ~---+--------f-----+----+---+-------+----+-------1----l-----+--+-

CJ l.U CL f- I ~ 

128 
-z:: LLI f--- LLJ cr.:: en 



(_) 

l'::l 
LLI 
c:J 

•. 
LLi 
cc 
J 
f---
IT 

-
'--!{j 
[L 
;_::-

LLJ 
f---

D 

~1+-+- +---t--l---+--1----+----+--+--t----t--+---r---+--,--+--+--+---t---, 

c~ z 
(1--;-1 @ 
~ ~cr u oa: II: 

0> ~ ~ \.? 
~J.,~ I r- - 7 wr- \l a: oo ....... tn'- 7 
z~f!J M:=l' 

'-..f\1 7 
0 VI'- 1!1--.... \il 
1- NIX;) NCO ~l ILJ 
_J 'S,l 

(~ ~Q v ~l 

,-< ~ '7 
d \-:f.' 

~l 

v G'! G:l 

7 
G) ~ 

l:i) 

IIi/ 

c) . 
r.TJ . 

i:=J . . 
['-

. 
u-1 - --+- ---+·--·-l--+·----l-·-f----+-----l----+-----1------t----l---t-·----+--f--+-·--+---+--·+-

CJ 

U~l 
(\j 

Cl LLJ o_ f-- T~ 
129 

D 
0 

:;.:: L1J t--- LJJ cr: c.n 



(_) 

LLJ 
cc 
_) 

f-
er:: 
cc 
LLJ 
CL_ 
L 
LlJ 
1-

L0 

("',J 
C\1 

I~ 

LC'') 

C! 

0 

w 
w 

G) 

Q 

G) 

.-; +----1---1--

Ci) 

G) 

+----+---t---+----+---+-·-1---+---+--1---1---+----1 

CJ w Q_l- ::r.:: 

130 

0 
0 
C\1 

2-WI-LUCLcn 

CJ 

CJ 
0 en 



u 
c!:) 
llJ 
0 

~ 

lJ.J 
cc 
=J 
1---

-{2 
lJ.J 
o.._ 
L. 
LU 
1---

--+----+----+---·1----+-------+---- +----l--t---·-t------1------+------t--t------+----+---f--

0 § .. 
:::r 
~--·1 lU 

ILCJ oa: 
('l"l -(/)if:: 

~~ ...... 
a: ,[:;j 
~ttl"-
:=l I'll 1"-
0 u,-

(=) z. "! .. II: 
I,T) > _, 

G) 
Ci 

C'J 

'""""' 

co 

(j) r;v 

0 
\.il G) G::< t:li G:r r:J:J Q Gl ()) til Q <:ll Gl Gl Ci) 

(J) 

. 
C) 
,-< ·--t----+--t---1··--+ ---···-+-----l------1---l---+--·--·--·l--··-+·-----t--··--t----+--t--i---+---+--

c::J u_J o_ f--- 131 

c:J 
LO 

C) 

2= LL.JI--- LUCLC/") 

I~ 



Cl 

r··-' 

f~) 
Lu 
[_:-1 

t_u 
[L 
:-:::1 
f
'I 
CJ: 
L.J 
Q_ 

u 
1----

--------------------·· 

§ 
~ 'II: 

§ [fj . 
(/) - " ::t: --.., r--. ~~ -, <r ~\"X :< '· '-, 
(/) [', 001'-w ' 

,, 
-1 fW' ~,, 
_] ~".,J N 
3 

~ "' [J 

L.J 

X 
X 

X 

[1 
[; 

X 
·1;. 

[J 

X 
>< 

X 

[I 

[l 
f" 

'' 

X X 
X 

X 
:< 

X 
><" 

:-{ 

0 
• 

8 
.--1 



(_) 

c_=_, 
LlJ 
0 

LlJ 
cc: 
~ 
f
II 
cc: 
LlJ 

C.! . 
co 

[!__ I=J 

LlJ 
f-

0 

w 

. 

Q 

(j) 
(i) 

(J) 

Q 

tn +---+--+--t--t---f--+--+---+-+--+--+··--t--1-·-+--+--+--1 --+----+--+ 
0 CJ 

C1 
l.J) 

DWCLf-I ~ 

133 

0 

Ln 
r--

0 



0 ~ 
~ +----!---- -+ ----+--·--f----t----+--+·--+----t-----t----+--·--+---+--+--+-·-t---t--+-c--l~ 

.. 

1.__1 (i) 
(1:1 

(il 

C\J 
.---{. 

(_) 
f(i) 

(i) 

( " u 

LLJ --·-~ 
CJ .---; 

• 
l_LI c:1 
LC ' _, 0 

f-- .---; 

-if 
LLJ 
CL C1. 
~- . 
-<-- (J) 
LLJ 
!--

•=J 
co 

·=:. 

. 
U) - --+---+----+----+----1-----f---+--+---+-----+--·-+-----t---+-·· -1---f---+~----+----1 

CJ •;.:] 

CJ LJJ CL f-- ~l 34 



( __ ) 

C1 
LLI 
LJ 

,, 
LLI 
cc _ _) 

1--

~ 
LLI 
(L_ 
~ ---
LLJ 
1-

+--+---1---t--f------i--t-----+--t-+-+--+----+--t-----t---t--r---+---t---+--, 
u-) 
.---< 

'V ~l \7 7 
+ 

!!' 
+ 

0 

_, 
.---< 

+ + (i) 
G) 

(i) 
Gl 

Ci.) 

c) . 
CJ) 

. 
['-

0 

LD- ----+--+-----t---1-----l-----+ --+--t--+---+---+-----r------f- · 

ITI 
c-.J 

C:.l LJ .J Q ___ f--- : 1 35 

CJ 

LU f---LU rr:: en 

+ + G) 
'¢' G) 

(j) 
(j) 

0 



i__) 

(_f:l 
LtJ 
D 

• 
IJJ 
cc 
---) 

1-

~ 
LLJ 
Q_ 
:> 
lLJ 
1---

0 

lD 
..,.. .. -~ -

Ct 

en 
r-< 

0 

~ 

r-<-

0 . 
O"). 

-+---+--------------+--- ----+--------+------+----+-----+ ------ --t-----1----------t 

'7 

\
"7 ,. 

--1-----+-

or 
c-.: -1------+---- - -1-------1---- --+-------+-- ---------+----- -- -1-- -----+----t------l-------+-----+--------+--------1------ -

0 
(~ 

OWD_f--- :::136 :z= LUI-- LlJ CC r n 



(_j 

c__) 
LlJ 
D 

,_ 

LlJ 
cc _ _) 

1---
c::r::: 
,~.r~ 

'u::' 
;;-
LU 
1-

.. -.. +--------+------···-------r· -~----+-

c) 

::r Ci) ul Ci) Gl 
G) G) 

,---< 

G) 

(i) 

(il 

C.) 

C\.1 
,---< 

CD 

. 
CD -------+----·-1·---· ·--+--------~ ----- ---- +---------+ -· -----+---·--·--f----+----

0 

( _j LlJ 0 - 1- ::r::: 

CJ 

C] 
til 

137 

:;,;::: ll.J f----· LJ.J iT en 

0 

tn 
['---



0, 

LLI 
rr: 
".::J 
f--
er: 
rr-:: 
.~ 

[,j_J 

f--

" CCA. 

0 

j -. -+ 

2 
:=;:> 
(___) 

IJJ 
rr: u 
C.I(Q 

r-

+-

I - I - ·I -- · !-··' - +- ----1-- +- --t --+----+-----+-----'1 · +--+-

\717 
CD t:.:i) Q ·f' 

,- G) 17 
'l (].) •.1) 
I.J •. 

-. (l) (~I (j) 
--- (J) w 

-- -, (~ Q (,1 
·- -- ([) i:l) (.~_) w d· 

(i) GJ (;) I.1J IJJ 

--+-----1--+----+---+------t- '" ··1------+--- --1------+- ---+-·-+--·--+----1-----1---+-

0 
ln 

CJ LUlL f-- :1.:: 

C1 

CJ 
c.:J 
~---1 

0 

2-= l.U I-- LU CL en 

0 

0 
0 
("J 



\ ............. .--' 

(_) 

(~) 
LLJ 
0 

lJJ 
rr:: 
f-
er 
r-c 

-
...- --1 . 

0 

~ D 

> 
LLJ 
f-

C\J 

r~n 

G) --- (j) . 
- ll) 
~~\ 

GJ 

Cll 

(j) 
G) 

(iJ 

(i) 

CD ---l---t------1-----1---+-----t ----+-----1--- ---1- -+----1---- -+----t----+--t-----4------+·--t 

C) 

C:J LLI CL 1-- ::C: • 

139 

J_ 

0 



,....._ 

L .. J 

c:.) 
LLI 
0 

• 
LLJ 
tr 
:-·! 
1----
CL 

_;r:; 
U..-

.,i: __ 

w 
1----

C-) 
('-J 

C) 
". 

r:D 

'""" 

C.l 

(D 

~· 

c:1 

.c:r 
'""" 

c.:. ' 
(\.j 
____, 

---+----- -1---- ·- ---+ --- ··-+ -------+ ---+-------- + - ------+---- -+----+-------- -+------+----1------+---~ 

V' 

z V' 
[-J 17 
(~1 
lLJ V' 
LC 
C) a: u 

u CJ 7 
> RJ N 

II;. m \? 
~~;_:·: 

~~ tiJ~ CL 

Vl 
m·-.... m-..... 
~o ~O'l 9 w-..... ...... 

..J <fl'-.. V'J-...... 

..J ::t'lD :::rw a:: li' 0 
LJ__j 

cu \il 

J.~ 
1-- \' 

" ., 

\-·-r 

' 

,_ 
•t 

? 
, .• .,. 

'l 

\if 
\r7 

\;r V' \/ \l 

(j) C0 t:J.,I (1) l,j) G) G) GJ 

G.-) (1_1 
GJ 

(j) l.j) L.l"! (j~J G) ca (_,) (ii CD (j) 

c··~ ,--; ----+- ----1------+---- -1-----+---+--- -+------- +---- +-- . ---1 ------+------+-----+-----1--

CJ 
LJ) 

C:J L.U D ... I-- :L :>::::: U.J f-- LL I [L (rl 

140 



(_) 

LlJ 
cc 
--,J 

f-
CT n-

LU 
f-

-·+-- -+-------!-+--+ 

C..! 

0 

(iJ (j) (j) (J:I (j) G) \J Q 

o I 
d - ---+-···-1---J---J---+--t-------t---+-·-··t-- -1------+----+-----f------t--+-----t--- -+--+----+---1-

0 0 (~1 

CJ LLJ CL f-- ::c. 

141 

0 

>-UJ f---- LLI Cl:: Ul 

C) 
CJ ,.., 



' I 
[_ ___ ! 

,I _ _J_, .J 

Ll 

CJ 
• -1···-----··-- +-·-·-+-· ---+-- -·-····· ·+·-··-··· . ·+···-- + ..... . ··-+ . ··- ---+ . 

::::J~ I 
....---1\ 

+ 
I 
' 

-t· 
t 

l 

(._. 

~ ... 

-+-

-. [-

,_j_ 

142 

··~ 

o,;,,? 

\ i 

1·- ---·--i 

' I 
I. 
I 

r 
I 

.. ~-
' 
I, 

·+-
I 

I 

I 

(:_-_, 
L.i~l 



( . _) 

,, 

LLJ 
1-

(. 'J 

. 
CJ 
(\j 

0 

Lf) - ---t-~+·--+----1_) +·····---+---·+ ('l . - t----1-:~: . - --+·- ,~,------+ -·--+----1-·--+---+-
. 

C) 
c_:J 
('r) d 

DLLII ... - _Lf-- ~c 

143 

;i':::: LU 1--- LLJ .-1-L._(rJ 

CJ 



u 
(_'J Cl 

i.LI fD 
LJ ~ 

• 
LLJ 
cc:: --~J 
f-
tT 

A . J 
(=) 

LL 
:=:- CCT' 

l~J ~· 

I--

(1) 

" 
C) 
d 

(jJ 
(j) 

CD 
G) 

I····· · i - · 1- · -· + 

(j) 

~, Q 
~- \" 

())1-.tJ 

G:J 

i -. ·-·1 ····I · ----1 

G:l 

(j) 

CD 

~--+-+--t---~f-+-----+---+---+---f---1---+---+--1 

C:J U ..1 o_ I- =L 

144 

Z LLI f--- LD 0::: CI! 

Ln 
['·-

+--+-1 

I 

0 

(~ 

0 ,.... 



(_) 

L~ 
LLJ 
0 

• 
LLJ 
cc =) 
1-
a:: 
cc 
LLJ 
[L 
L_ 
w 
1-

z 

Co 

Lf) 
.---< 

uF' 
lD 

G) 

C,::l 

w 
G) ul 

(j) 

. 
Cl 
.---< --+---~-+- --1----+---+---4---+---+---+-----+---ll----+----+---+ 

OLlJCLI--I 

145 

[J 

:?= LLJ 1- W CC (,IJ 

D 

Co 
Co 
m 



·~' 
C\1- ·· 

C) . -
CD 
...-< 

Ll 

C!J C) 

[_LJ (0 
L_] ~-< 

• 
LLI 
cc 
I 
f--
cr:: 
[[[ 

,,,AJ 0 
-- .. 

2=:: =J' 
LLJ 

d 

f-

CJ 

I i 

t 

z 
D 
r:....:'J 
LU 
lC 
0~ Ol 
. lE 

tr) 
.:·;~: 

~I: c:r: 

Vl 
rv-... 
-w 

!.W --..~ 
-.I Vl' _J !t)(.D 
a:: 
Cl 

LJJ 
Q 

:r: 
f-

CD 

- +-----1---+--J------+-------1 -----+----··1------· 1-- ---+---- -+· -----1----· -+-- --+--·----t------+-----+-------1------1·-l 
0 

c:J 

C:J LLI CL f--- ::r:::: 

146 

C] 
Ul 

2.= LL.J f---- lJ.J CC Ul 



,_____. 

u 

i~l 
LLJ 
0 

,, 
L.LJ 
rr: 
) 

1--
cr: 
rr: 
I lj 

~.....¢~ 
~·-

LLJ 
f-

. " 

r=:r 

CC) 
·,-< 

Cr 

C!] 
~ 

(-~1 

:::t' 
~ 

C\1 
,---,. 

r: .r .. 
D 

:-::-. 
9 (~l 

LLJ 
cc 
C) 
~ . ·~ 
I'll 

I ,...._ 
0.: IJ.Jr-

N'...._ 
i.n -ll:'l 
lLJ ............ 

jVl' 
Cl:lnw 
a 
LLJ 

(:LJ 

I 
f-

(I) 

1 

CL! 
(i) (i) G) (I) 

(D CD Cl) 
(j) 

...--< • ----+----+-- ·-+-.. ·-----t---·-·1-----·1----·+ -----1-----i------1-----+·----f-·---f----t--

CJ 

cr 
Ln 

0 LU Q_ f-- :I= 

147 

D 

c• o 
c:.r Ln 
r-1 .... --! 

2:---:: l.l.J f--- [.J..J (J~,I 



C.J 

(~ 
IJJ 
0 

•. 
LLJ 
cc 
-1 

1-
cr:: 

_..Q;.~ 
. J 

u __ 

LU 
1--

c:-:) ·-------+---· +----j-- ·-·---1-·---····-i·------+--· -·1-- ---·--+---·· -+------·+· ---+-··- ··-1--·----t---+

r'">J 

CJ 

(:=J 

C\J ,_, 

0 

z 

GJ 
V' 
GJ 

(j) 

'·l 

(j) 

Ci) 

--+---t------+----1----t---+ 

0 
II) 

(L:i 

(j) 

(j) 

GJ 

--+-----+----+-----+--- -+----1 
CJ 

OLUO .. I--I ~>C::: LU /-- I..LJ CC <:I! 

148 



• 

I_) 

C) 
LLJ 
u 

~ 

LLJ 
a:: 
) 

f-

~ 
CL 
2._ 

LLI 
f-

• 

~ 

+--i-
D 
("'·J 

LC 

8 
w 
0: 
ou 

0 
• :::j< 

(f) 

=Jj:. CI ,.... ..... 
li3 ... J(j 
_J Vl ...... 

D _I wr-
0: 

LfJ 0 ....., w'V 
:r: 
f-

0 

f=/ ....., 

'7 
9~~ 

'I ,;'\j;\;,_, 
'1'7¥'177 

I~ 

Ln 

0 
+---f--4---+---r--~--+---f--4---f--+---r--~ 

0 0 

Cl 
Ul 

CJ 
~--+~---+---r 

0 

DLJJCLf-T Z LU f--- LLJ CC r.n 

149 

0 



• • • TEi"IPEARTURE. DEG C ,. 

10.0 15.0 20.C 
.0 

I 
El 1"H£ DA LLI: S Rf'IS, OREGm.J 

8 8 65/ 1E-2lCCI 
El 6/"Zg/77 

El 
El 

8 
EJ 

25. o I 8 
El I 

D 8 

I E 
El 

8 
p El 

~ T 8 

"' 0 

H so. o f 

' 

r 

~ f 
E 
R 
5 

75.0 

I 

JOO.J ' ' 



( ___ ) 

c_f:l 
LLJ 
D 

• 
LLJ 
a= 
f--
CI 
f(-

··'Li~ 
'5'-

LU 
f--

("\J-

.,.~·-

1=:1 n 
c~ .. 

QJ Lt_J 
,-4 LC: 

C::) Cl 
0 . m 

l~f) ~ 
~:::~ I r-
CI.. 1..1..11"-

::3"'-
1./) ~.::r 
w-....~ 
..J !.IJ'-
_J 1.0(.0 
cr 
0 

1 __ ,1 
LU 

G) . ::c (D f-
.,-j 

G) 
G) GJ 

C) (jJ 
=r 
~' 

C~t 

G) 

Cl! 

lJ) 

c:_J Cll 
. 

(1) 
C·J 
c-< (J) 

(i) 

G:l 

C) 
,-4 -~\-----+·--· -j- -+-------\-· ·-----· 1---·---\---+---· ·+------1•--------+---+---1----+-· 

CJ CJ 
c:.1 

C.:J LlJ o_ f- :r.: 

151 

l 
+ 

c) 
C) 
LD 
c-t 



r ( __ I 

LLJ 
L..J 

l_L .J 
a::: 
_J 

f-
II 
LI 
LLJ 
il_ 
2_ 
LLJ 
r---

r=, l 
-.·--1 
,--; . 

C• 

c,·) 

_I 
L_! --1-

• I 
r-- I 

T 
t 
l 

C,) 
1_:• 
LL! 
cc 
c:::.·'I.T 

llJ 
.. lt-, 

I ,-, 

~- .. 1 r 
Cl: LL.W--

--j----·1 --·+---J--j--j--·/-··--+--··--1····· "T ---f -··1 ···-+---j--~--J-·1 

(j) 

(j) 

(j) 
(j) 

l 
J. 

' I 
i ., 

... 
! 

+ 
I 

.j. 

I 
·I 

' ., 
! 
j. 

+ 
', ,. 

I 
!" 
' 

1 
·I· 

! 
l 

r 

I 
J 
I 
I 

1 
I 

' ' + 
! 

-L 
I 

+ I 

+ 
I -I 
+ 
·r 
I 
~-

I t 

ot } 
u~; +----+-·+ --+- -- ··- 1 ---+·-·+-·- f--- ·+--·+-·- -1---+----.., - --+--1--·-t--+-·+····-~ 

OWQ.J-.L 

152 

0 
0 
,..-< 



I~ 

C:J 
LLJ 
D 

' 
LLI 
cc 
~ 
1--
CI: 

.....-:c 
_j 

LL 
2_ 
LLJ 
1-

'-' 
. ---+------+-- ---+--t---··-1-~--f--+-~-+--- t-----+----l-···--t----+------+---t-- -·--!----+· ----!1--+----, 

CJ 
C'J 

CJ 

1:::. 
r: .. o 
<--< 

Cl 

:::1' 
<--< 

CJ 
G) GJ (" 

•.V GJ 
G) 

0 .. 

GJ 
G:J 

G! GJ 
(j) 

G:! 
(!) 

G) 

(LI 

G) 
G) 

J=) ,.._, +---+ --+-----+---+----1-----+---+-----+~--+----l----t---+-- --+----+------1--·-+--+--1----+--

0 

0 U__l CL 1- :r_: 

153 

=-= LLII--l_LJ cc en 

CJ 
0 
C'J 



'1 
\ 

u 
c.::, 
LLI 
D 

0, 

LLJ 
cc 
_) 

I-· 
cr 
cc 
~ 

L 
LLJ 
f--

LJ 
+--1-- -+-- -+--+--+ --+·--+--t-------f---t-~-+--f-~i--t--1---1----i--f-

C) 
r'J-

0 
" o:1 

~' :z: 
0 
t!J 
"-' u 
"''--' ONr--

(V) ...... 
• I ...._ 

Vl LLI CXl 
:.::~ 
c( ...... 

...... CXl 
::;: Vl 
wr--
-' 
"'Gl Vl 

Cl 

CD 
.,-j • 

c) 

::I' _ _, 

G) 

G) 
CD 

G) 

CD 
G) 

(j) 

CD 

0 (j) 

C'J (j) 
--< (j) 

(j) 

(j) 

l 
! 

f 
+ 

t 
t 

i 

--+----+---- +---/--~ I --+-+--1---- 1---+- ·-+-- -+---+- --f----1--+--+---f---~-1 
1.::.:~ 

CJ 

"' 

CJ 



(_) 

C~J 
lLI 
0 

LLJ 
[C 
-J 
f-
IT 
[C 

l.LJ 
f]__ 
~ 
LLJ 
1--

C) 

C) 

C.J 
,..-< 

' 
CD 

0 

-· ---- ---.....,···--·-r·---·-·-t··-

G) 

G) 

G) 

CLI 

(J) 

Ci) 

---+·-·-·-1-----+·--··t-----1----- ··-I·-- -+-" ---·--1 ------· 1--- ---+-·--· +---1------i-------t----
CJ 

0 

Cll .. LI Q__ I· - T 

155 



c:r: 
cc: 
LLJ 
CL 

LLJ 
f--

Cl 
C\J 

C) 

C.' , 

----1---+--1----- -+ - --+------ i -----1-- i--------+---t------1--------f-----t---- t----1--- -+--- --

Ln +--+------1---+----t------1- ---+ ----1-------t-- ----1--- --1 ----- +--- -+--+---1-- ---+-----+-----+-
CJ CJ 

C) 
C_! 
en 

c:J LUG_ f-- ::r_: ::cc::: LLJ t---- w o~~ en 

156 

0 

0 
UJ 
tY) 



u 
(_') 
LLJ 
0 

• 
LLJ 
cc =) 
1-
cr:: 

A= J 
L1_ 

-~-L_ 

LLJ 
1-

Ll! 
d 

(=! 

:::!' 
d 

C) 

~T") 

~-~ 

C) 

Cc..J 

'"""" 

c) 

-· ~--< 

0 

+ . -+ .. -+-· .. + ---+--+----+-···· 1-----1----+--+-- . ·+-·-·+ ... --1-· --+- -1----+-----1--+1 

0 a: 
::-~ u 1:0 
E.:) bS co 
I~) ,.... 
l.J.J -o= I r- *I== 0 '3:"'" _,, ...... , 
. -In ;::::/-(] r_n·.......,_N 

L--:: II)"'- tn--.. 
cr:: 0100 07<1:) 

::£: 
w GJ '9 
-J 
c: 
(I) 

'9 

13 
~7 

7 GJ 

'>;l 
Q ,-·r .,. 

(l) 

~l (l) 

\? CD '\l 
'9 (j) 

~/ 
\l 

(j) 
~i' 

I.J) 17 
\;" G:l 

~! Q 

v 
G) 

Cl,1 

\I (jj 

(i) 
Q (j) 

CD 

--+-+---l----1--- --- ·1----+--+ -----+-·-+----+-- +· - ·+--· --1- ----+-----+--+ -+--+---+-· 

u-.1 
C"'J 

C:J LJ.J u_ 1- T 

157 

(_] 0 

")-=_ u_J f---lJ..J cc u·; 



u 

,_ 

LLJ 
rr= 
::=) 
1-
[[ 
cc: 
LLJ 
[}__ 

:L 
LLJ 
1--

C) 

CJ 

::r 
~< 

CJ 

C> 

Ci) ([) co co 

G! 

G:l 

G) 

~ -- +-·---+· --+----+ ·-t-----1·--+-·-/---1-- --1----t--------+···· ·-+----,·--+- --+---+--+--- ~-
CJ 

IIJ 
C'··-l 

Cll.U Q_ f-T.: 

158 

C:J 
tn 

:;;- u _II--- tu rc u! 

CJ 

LJ"J 
r-·-

Cl 



(~I 

~--:·; l 
I 
! 

' f~ ( _) , ___ ) 

i_~_ (,_· __ , 

d_i 
' 1-f ! 

" . ) 
I 

'- I ' C.t: 

' 1 
fL 
1.1 J 
n. , T 

<J 
II . I 
f- I 

I 
I 

I 
' 

I 
C',l i 

' 1-
I 
I 

CJ 
'. 

!· ·I 

f I Cl) _, 

1,:1 

l-,) 

.. 1 

- I I- -1 --· I 

l,! 

I i .I 

,· '-·' r;_ .. , 

I. I 

(. ·' 
1n 

1 1 I I iII 
. I I I 'i 

159 

·I . I ·- · ·· I·· ·I 

I - I 

I l I' I 
( ,· ! 

L 
I 

r 

l 
I 
i 
I 

I 

i 
I 

1-

1-

J 

( ') 

1,_) 

IJ·_, 

' 



u 
C::l 
LlJ 
0 

• 
[_.LJ 
11-:: 
:=l 
1-
(J::: 
cc 
LlJ 
lL 

w 
f-

CJ 

~--j-~-j-----1--+ -~~+--!---~+--+---- +-~-~ f-----~+ -- -+-~~+--1----+~-+------+--- -t-------~t---1 

r:=:r 

en 
(1) 

,....., 
::-c-- m 
ClQ ,_.., en 
LLI .-
cc I I' 
CJ l!St: - :::t'U) 
;_n -...N 
2-::. <./) ...... 
r::.:r:: moo 
oc: 

0 ~ ClJ 

r-- 0: 
<--< 

CI:j 

0 ... 

0 

0 

<--< 
<--< - ---+----t-- ~--+--~-+ -- --·- f----+------j---·1---- +- -~+--- +- ---+·-~+-----f------+---+--1---+---+---+ 

0 

Cl 
tn 

Cl L.LJ Q_ f- - :r: 
160 

CJ 0 

:::-:: Li. I f· - LU IT.·.: (,1--;1 

0 

·~ 
0 
0J 



( ___ ) 

•. 
LLJ 
cc 
:=J 
1----
C[ 
cc 
LLJ 
[L 
L_ 
LLJ 
1-----

Lf) 
~~ 

0 

0 

C\J 
~ 

0 .. 

C> 

r r:J) 
\LI 

(j) 

CD 

G) 

G) 

([) 

CIJ 

G) 

s . ~- --·~+--- 1- ···-·!--· -~-- ·+~-- -----+~----- -1---- ·-f--·-····+·~-······ -+- ---~- +--.,---- --+~------1-- -·--+-------+ ----~ 

CJ 1.1_1 Q._ J-·- ::c 2:-:: LU 1---- LLI CC (f) 

161 



0 . 
0 
<---< 

0 

--+----+-- --+---+--- -+ ---+···-·--+--·--- 1--· .... 1-----+-·- --+-·--+---1--··- -t-- --+--+----+----+-··--+1 

-+---+--1-----+--+- --+---+--+---1-----1--- 1---- +-- -+- ·-·-+--+- -+--+--+--+ 

Ln 
(\J 

Cl lJ_j CL f-- =r 
162 

CJ 
Ln 

2_-:: Ll J 1- I_LJ n:.: (Jl 

Ln ,. __ 

I~ 



I __ I 

I:_!=) 

[_Lj 

CJ 

• 
LLJ 
a~~ 

=' 1--
[[ 
cc:: 
LlJ 
[L 
•;::---
L_ __ 

U_l 
~-

C) 

lD 
C'·J 

c . -
CJ 
(\j 

·~-' 
U:J 
---t 

. -

lf)-

---- - -1--- --- I -----+ ---- +-- -+ ----1 

( 

cJi)~-

I - ---1·· · ----1 
c.·) 

I :11 Ll I]_ I 

-+ - -

'f 

v 

I --- · I -+ - I 
(__, 

( -:_. 
('.J 

,' 1.~1 

L ... l 
GJ 

'•/ 

-· :--··-

''·)'\f'v 
·, .... 

f- --1--- --\ ---- 1----- --1--- -+--
LJ 

C• 
c:J 
(I ~j 

C:J 

--, 
163 

-:11 il ·l.LIII (/) 



u 
c__f) 
LLJ 
0 

~ 

LLJ 
cc 
~ 
f-
CI 
cc 
LLJ 

.iD._ 
:L 
LLJ 
f-

0 
L[) 

0 

CJ 
:::1~ 

0 

0 
(f) 

0 

0 
C\J 

---------~---------------------~-----------~--~-~-----------, 

0 
'"""""'+-1f-l-++-t--1-+-+-++++-+-+-+--l--t--l-+-+-r--l·--r-+--+-+-+--+--+-+-+-+-+-+++·+-+-+-+-+-+-+~ 

0 
0 0 0 0 0 0 0 0 0 

D 
0 
<-< 

D 
0 
[\J 

0 
CJ 
:::!"' 

CJUJCLI--· T 

164 

(::::) 

0 
Ln 

D 
C) 
(f) 

:z: LU f-- LU CC en 

0 
0 
['-

0 
0 
m 



u 

LLJ 
a::: 
____ ) 

1--
CT 
o:::: 
LLJ 
CL 
~;:.-= 

- i.LJ 
1---

- ---1----- --I -- --+ ---+---- + -- ----+ - -1------ -1---· -1------· 1---- t-- ---1----·---j "" --i - -+---+---1---+-----+-- -1 

u 
G:l 

(J) 

Ci) 
CD 

C.) 

(0 
Ci.) l 

(1) 

C.• (i) 
C•J 
,, ... ; 

C.J 

" (] 
, _ _, ---+---+ "-+---1 ---1 --·-1------1-----1----1--- --1--- +- +-- ---+- --·+---j- ---1------1 ---1---·-1-----,-

0 C.J 

-I 
165 . 

CJ 
1.1''1 

: lJ II- I L.ICr en 

CJ 
c.-:• 



Ln 
.--< 

0 

:=1' 
r-< 

L.J 

c'J 0 

LLJ Cf) 
0 c--1 

• 
w 
0::: 
:=:) 
1-
G:: 
tr 
w Cl 
[L 
> ("\j 

LLJ 
<~ 

I--

o· . 
0 

''1 

+ + + + 
~~, , ... 

·i 

CD 
a: u c::J (i) 

~-:: <..) u v r·--, 
~ -~:~:, ........ ...... .....1- rj) LU.JF I r--- ' l.f_. 4.W- Lwf"'-

L• ::tt'-. ::ro·~- ::t<"r- (j_) -Ln -(Y) .,_."' .. ...... ' -..,m 
(r_, V}' 11)"--, V)-... G) 
=:MIX:! mco cry~ 
cr::- - -
Cl (j) 
::z ~1 + + 
~ 

'l '"' v ,,, 
(j) 

'7 

+ 
U.! 

v 
± 
(.LJ 

--+----+----+------+-----+------+ ----+-----+- -+--- 1---- +-- --f-----+- --+-----j----j~---1·-----1-----+---

c::J 

L]LJJCLI- T: • 

166 

::;.- LU 1- L U CL (JJ 

0 

U) 
['--

0 



• 

( _ _) 

(__~l 
LLJ 
0 

~ 

LLJ 
cc =I 
f-
CI: 

~ 
2.::: 
w 
f-

• 

+---+---+- ' -+--+--+---+----+---·· t 
Lf) 
r-J 

Cl 

0 
(\J 

D 

ID 
....... 

0 

0 
.--< 

0 . 
Lf) 

D 

:z (__) 
c·o 
(~)-w ...... 
cr:: II=: 
Elt.U 

t.O• •. 
I.D 

UJ .......... f\J 
z: r.f)-....... 
cr: mr--X:: 
WCLJ 
_J 

cr: 
V1 

0: 

~ 
II-wr-..... ..... 

lO . ....._N 
Vl ..... 
[J)J-_, 

7 

,-, en 
C::J LJJ o_ 1- I · 

167 

+ 
0 0 

C• D 
Ln D 
.--< (\J 

2:_ LLI f- W cc: r.n 



(_) 

• 
[~_j 

lr 
--) 

1--
I:T 
cc: 
ID 
Q___ 

1,:::_) 

C) 

CJ 

C) 

C\1 
~i 

- -·+- --1-- ----1---1----- f -----f·-- -+-----+-·-- +-- -·- ~-- -+- ----1-·----t .. .. -+ -··-+---+ ----+---/ 

Gl 

- -+----+---+-- -+-----1· --f---·+--- -1---j---- -+- -+---+--+·- ----+---+ ·-·--+-+----t--1--j 

CJLLICLI---T-
1<;.« 



Cl 

C) 

OJ 
..,..-..-J 

(___) 

c!-::1 I ____ 
' 

LLJ (.0 

CJ ..... -; 

,_ 

LLJ 
cc =) 
1---
CL 
rr= 
lLJ (=• 
ll_ . " 
2-=: :.T' 

LU 
d 

/-

•=) 
t~~ ,_, 

Cl 
···--i -

0 

(1) 

(j) + ·' 00 co u 
(_: ·' u 0:: u 1,·;_·1 
r__':·· 
~ D ~ + lJ I In N -! Ci ~ I r- tiJJ:: ~ r- CD c:J }gt:: wr-

W'-. lD'- (j) + ": ::rr- :j'r-
~ll u .J, -......... ' -c~ ~;::; 1/)-....l 'y 

CL .... f- r$~ ' r 
ujU(7j (l'l -· f 1-l (j_) -+ ld) ,_L. 

+ \i/ (/') (1) 
,--, + '" + \l ~ 

0 
+ ':? m 

+ 1- \l I 
+ + ~~, 

-1 + · .. --/ ,. 
\l 

'1:/ 
"i/' 

\/ 
~-~/ 

v 

'i~l 
\l 

\? 
'l.l 

'/ 
n ,, 

v 

+· --+· ---+---·+-·-I -- -+ -- 1---1-· --1- · 1-- + +- -+ ---1'" --+-----1- ----1 ----+--- -1------l 

CJ 

C JLLI(L 1-- T 

169 

1.:: j 
Ln 

CJ 

>= l I .J 1---- LLI . Ci) 



C_l 

(~ 
LU 
Ll 

LLJ 
a~ 
-:.~ 
f--
II 
rL-:: 
liJ 
CL_ 
2: 
LU 
f--

lf") 
("J 

C) 

C.-:J 
("'\j 

CJ 

ln 
,-j 

---!------- +------1-----------+---- -+----- --+--- . +---+-------1-------1---------+----+-----t---i ~) 

(J 

a: 
LL.J I~) 
::s:: a: 
In 

G:J 

GJ 

(i) 

(j) 

(J) 

GJ 

(i) 

C) 

(j) 

-+----+-------+--+----+--------+---+---1---+------1---+---t 

CJLUQ __ I-T 

170 



(_) 

C:.l 
lJJ 
CJ 

• 
LLJ 
cc 
_I 

f----
CI 
cc 
LLJ 
ll_ 
~s:--

-·-
LLJ 
1------

Ln 
cr"J 

CJ 
en 

•:=:') 

Ln 
(',j 

0 

LJ! 

--1-----+. --+----· t-···---+----+----·t -----+-----+----+ ---··-·+--·-·r------+- ---1----r--+----] 

(j) 

(i_) 

(j) 

(j) 

CD 

G) 

ill 

(i) 
G) 

(j) 

CIJ 

(i_) 

1::;) 

Ci) 
GJ 

Gl 
r..l) 

co 

'"""' ·- ·--+ ··---f----··1-·-·· + -- -+·· ---+- ---1-----+-· ·--+--· --t---·- 1----+- ---·--+----1----+··--+-----+-
CJ CJ 

t::J LLJ 0... f-- ::r1 7r 

C) 

2~ LL.I f-- LU r:·c: Cf! 

0 

CJ 
Ln 
r.n 



(_) 

L'J 
LLJ 
0 

•. 
w 
cc 
:=J 
f-
(I 
cc 
w 
I)__ 

0 
----- -+--·--+--· ---+-- --+· ··-+ ·-+-··----1-·--·· f·--· +-----!-·---+- ·- -1-··--+ ----+---t---+--1----+---~ 

C) 
-c-< 

co 

0 . 
c~ 

Q_ 

(_[] 

Cl . 

l 

LD +--1-----1- --t·----1- ---· f---1----t---+--·-1--· -·+---+-- --1-- --t-----t-~1----+---1----f----+ 

D 0 

CJ 
UJ 

c:J LLJ 0 -- f-- :1]7 2 

0 CJ 

:>-:= LJ.J 1- - LU CC CJ! 



u 

I~ 
w 
D 

• 
LLJ 
cc =) 
I--
CT 
cc 
LLJ o_ 
2· 
LU 
I--

-·. -i·····-+- ·-t·---1---+-·+~1----+-----+---- f----+···-+·-·· -!-··_ -----+-----t-- -1--+-~t-------+-l 
Cf) 
~ 

C:) 
'-

C'J ,. 

~·--l F: u 0 
)!_) 0:: @ t:J -c:.:1 ,_, -I J- ,..:.r: 0 lUI'-
(!~:· ('1-... N'-::::_-_ r- CD 
cr.: -...~ ,_ 

V\' Vl'-o mCXl I\') (X) 
0::1'\1 l'f) 

C) 13: G) '\;/ 
Q 

~· 
w 

~" 
L' 

I::J 
0 • 

D 
~ 

"? 

G) 
'7 Ci) 

(j) (j) (L) 

·:=:. ~ 

(J) 
-,i 

F • ,--; .,. ~l 
,--, .,, 
,~,· 

D 

co- -·-+-·-1------+ ---+·-- --I ----t ----·-+ -----1·-···1--·-·1-- --·+·- -+----·-+---+--+-·-+-+-1--·t--l 

0 CJ 

CJ l.U CL 1-- =i ---
173 

CJ 

CJ 
Ul 

:o:= LLI f-·· LU CC: en 

D 

LJ) 
r·-

0 
D 
,---.< 



u 

•. 
llJ 
cc 
.:::J 
f-
er: 
cc 
LLJ 
[L 

llJ 
I--

("\J 
~ 

C.J 
~ 

CJ 

--+---j----+---+----1- ---+---"f--1-- I----+-- +---+------}-- -+---1----t----t--+-t--

LJJ 
[I: 
0 

G:J 

G) 

G) 

CD 

C0 

----+---f---+ . -1------1---t---+---1----+--- .. 1-------+-- --+-- --+ ... -+ --1----t---+ ----+--+_j 
C1 

C:J 
Lil 

CJ LLJ CL 1--- J:::. ~ 

174 

2.... LU 1-- LlJ G.:.: C/l 



(_) 

~J 
LtJ 
0 

•. 
LLJ 
cc 
:::_-:) 
1--
a: 
cc 
LtJ 
[I_ 

:L 
LLJ 
f---

. ---·+·----·+· ' . ·--j-- . -·-t----r--·+-·-·t·-- ·~--+--·· --t-· ·-+----+-··-+ ----+---t----1 ··+--
(D 
~< 

LfJ 
d 

·~ 
:::r 
r-< 

I=) 

(T) 
r-< 

' -

0 

~" 

Ci) 

G) 
GJ 

(i) 
(L) 

C:l! 
G) 

CJ 

G) 

(j) 
(lJ 

- (L) 
G) ul 

(j~~ 

- rJ:) 
(_J 

G:l 
G) Q 

(!) 
·-;; (J.J 
ll. 

G)I::L'I 

Cil 

r-< --+---+---f---j---+---+---+-+---+--·- -f------+-----+-·---+-----j--+----+---+---+1----+---; 

r:J 
t.n 

C.] LJ.J I] __ I---]~~ 

175 

CJ 
C.J 
C.J 
•.-·i 

:'>.::: UJ 1--- I u 11: (Jl 

C) 

0 
0 
i:'J 



m 1------+------+-------1---:------t- -+---+---+- --·+----+-- -+----+-------~----+--1----+----t---+-----+-
~ 

u 
~~ CJ 

LLl c--
O _, 

LL1 
cc 
:=) 
f
II 
cc 
LL1 
[L 

LU 
f-

CJ 

l.f1 
~ 

CJ . 
:=!' 

G:l (j) 
(_J.":) 

G:l 

c:u 
G) 

G) 

(j) G) Cll 
GJ G) (L) 

CD 
(1) 

(j) 

cu 
(j) 

G:t 
(j) 

Cl) 

CD 

I:J) 
(j) 

(J:) 

GJ 
(j) 

GJ 

~~ ---- -+----1- -----+----+-- ----1--------1-- - 1------ _, ··-- +--"--+-----+---+---+-----+ --+----+-----+-----+----+--+ 

0 

D l_LI 0_/ - _[ 

176 

CJ 

C) 
C:J 
•"-~ 

:"-:: LLI I-- LLJ CC CF) 

C) 
Ln 
-~ 

CJ 

CJ 
CJ 
C·J 



Ll 

(__~ 
LlJ 
LJ 

~ 

LLI 
a:= 
_j 
1-
II 
a= 
LlJ 
o_ 
2__ 
LLI 
1-

c.• 
lD 
<--< 

0 

::1' 
<--< 

0 

(T) _, 

0 . 
(\J 

-+--+-·~+---+·---1·---+--+----j~--j----1-----+--~+-- ---+------+~~/---+---- 1---+--

(j) 

G) 
(j) 

(j) 

CJ 

~-< - --+--+----+-----1- ----+----+-~-/----+--- -1-----1------+---- --+---+------+--1---1---t------1--t-- -

0 

CJ L.LI n_.l- - ~c 
177 

Cl 

C".'J 
CJ 
,.--1 

:t:= LLJ 1---- l.L J cr: (J) 

C) 

0 
CJ 
C\J 



(_) 

L'J 
LU 
D 

' 
LLI 
cc 
__) 

I-
0:: 
a::: 
LLI 
CL 
"'> <-

LLJ 
I-

'-) 

.,.--1 

~ r-·--+-~-+---+---+- ~-+--+---+--i-~-+--+---- -r----+----+-· --+---+--1-----+-------1--+-~ 

I~ 

cr:1 2-: 

'"""' 
rq 
i2::1 0 
lr I CI." 
fL. m 
L") ,...., 
. -~~= 

L.n ..... , 
:s:: ..... ~ o::: 
all)' 
rr:: ~<n 
0 

CJ lL [tJ 
Q 

"·J w 
'"""' 

:r 

(i) 

(i) 

C) 
(i) 

'"""' 
'"""' (i) 

CD 

GJ 

ClJ 
CJ 

G) 
r=1 
,---( 

. 
m ~----+-----+- --+----+- --+ -----f----+-~---f-------1------1----+--- + -- -+- ---+------+----+----t----1---• 

0 CJ 

C::-J LJJ CL /--- :r: ~ 

178 
:;:;::: LLJ I - U..J iT r n 

Ln 
['--

CJ 

0 
CJ 

'"""' 



(~ 
w 
D 

LLJ 
cr~ 
_) 

f--
II 
cc 
w 
o_ 

w 
f---

---·--~+------ ' +--~1-~---- -+-------1 ---~-r-----~j~~-1~----t-~--

tJJ 
.. 

LS! 

(;) 
(;J 

ij) 
(i) 

0 
J::l) 

(jJ 

(i) (i:) C0 

>< 

.. 

,-; 

.--; ---+-----!------+---· -t--~--t----·-1--- -+-------1------+------1-----+-···---1-~---- t-~ 

CJ 

r-1 

C:l LLJ n_ f--- :r 2:= LLJ ~--- LLJ rT: CFJ 

179 

0 

CJ 
UJ 
d 



LJ 

C-':l 
LLI 
0 

~ 

[_JJ 
cc 
::::J 
1---
CI: 
cc 
[_JJ 
[L 

~-:= 
LU 
f--

OJ. 

Cl. 

CD-

c:i 
=l' 

I 

C. I 

G) 
!J..\ 

CD 
ru 

>~ LI.JI· ·· u.J r:c:cn 

(_) 

(~ 
CO 



(___) 

C~) 
uJ 
L_j 

LLJ 
rr= 

f--

er: 
cc 
l.LJ o_ 
~> -~ 

lLI 
1--

LD 
.,-·-! 

(~ 

C) 

.. 
C'-J 

CJ 

·-~·-f--·-- . +-·-····+·· -····t-···--·-+ ------1---·-·+·· --··· +- ····· +·····-··+-----·+-- -----t-------t-------t--~ 

(j _I 

.. -- + ·--··-·-+-·· ·--+ .. 

l 

J 
t 

1-·----+· ··--····1---····-f····-··1·--· ·+· ---·-+ --···-f--·---1··--··· -1--c ··-+----

CJ 
Ln 

C ll.LJC1 1-<T. 

181 

D 

.li H ··l.LJU~CF) 



(_j 

G 
LLJ 
CJ 

LLJ 
rr: 
--) 

f-~ 

CT 
ll-:: 
[_LJ 
CL 

-~ ···-+--~---1----·-j ------+--------! -----+-~ ~-+--·-- t·~- ~+ ---j~ --~~~+-----+---+----1-
CJ 
C·J 

C) 

([J 
-" 

Cl 

CLl 

([) 

(J) 
(i~l 

G_l 

(J:i 

CiJ 

Cil 
(i) 

(l) 
G) 

0 

CJ 
·,----1- . ----!·· 1-- ~---~-~+ 1-- -1 I -~-- · - t-- --··- I · -I ~ t~--- ~ ~--1 ·---~-- 1----~-~-1---------

CJ 
C) 

l..L.I CL I ~- .f 

182 

Cr 0 



(_) 

~~ 
LLI 
0 

~ 

LLI 
a-:: =) 
1------
G:: 
cc 
LLI 
[L_ 
L__ 

LU 
I--

0 

C) 
0J 

lD 

0 

LfJ 
~ 

w 
C\J 
~ 

0 

\=1 ,___, 

--+---------1- ----+--------j---+-------,-------+----+----+----1---+-----t---+---+--

CU 

(j) 

~:l 

Gl 
(iJ q 

~ 
7 

(i) Yl 
1\f' 

Ln -----+----t-----+-------1-----t----+---+------1- ----+--- ---+----+---------+-----+----+----

CJ C.) 

CJ LLJ CL 1--- :I-
183 

[') 

:'--- lLI 1----- L_U CC (Jl 



--+-·----·+--··-··-·+·····-·---·+----+-··-·+-- -+··- -+· ··~--t ·---···1·------+--·--+-~-t-----t---

0 . 
LJ). -···· -··!-··-···--· ·!··-··-~+·· -···· -+----··-!-·· -·-··+-··-· ·+-···--···! ~-·· +· ... ·-- ·I·-···-+--·- -~J--~--1-- --1---~-

CJ 

cJ u.J o_l··- :r: 
184 



'-·' 

(_) 

c'J o 
LLJ co 
CJ ~-< 

LLJ 
cc 
J 
~ 
CI 
cc 
LLJ 
CL 
2_ 

w 
~ 

.. 

CJ --

·- --+- - . --1- ---t------·-· +--------+-----+------+----·----1---·--+ -·-- -·--+ -----+---+---+----+-

G) 

(GI 

CD 

(() 

i_J) 
Gl 

G) 
(LI 

Gl 
1.=;-:) 

G) 

·--+--~--+---+-- -----+------+----+------+----- 1----~-t----1-------t------t----+-----1-··--l 

CJ U.J o__ f-- =c · 
185 

.- ·i 

2::: LLJ f--·-l.J.J cr= en 

CJ 

C) 
liJ 



u 
(~ 
LLJ 
CJ 

• 
w 
cc 
___) 

f-
cr 
cc 
w 
o___ 
"':;----·-
LU 
f-

-----·-·!-·-·-+·--·-+-· ---+ "-----1·-----1---····+·-·-- ··1-·----·-1·---···-- 1---- ··-·+--- -+ "" ·- --1· ---+·---f-··---+-----+---+---·- -1-
l.f) 
(\J 

Lf) 

("\J 
[".j 

(~ 

CJ 
C"-J 

LD 

[""--

'""" 

c.::-" 

Lf) 

'"""" 

LD 

("\) 
~ 

CJ . 

ll.J 
a:· 
i~::-:::' 

. 
(/)ct: 
li!:Q 
a:r--
(/) 11=: -'W 
.....J CJ7'. fE 00 -.....~ 

:c Vl'-

~~ a: . ..lJ 

sf: 

(i) 

)~ 

r;LJ 

G.J 

(j) 

G_-J 

(lJ 

CD 

(j) 

0 
~ ··---+---+-----+--·-+- ---+---+---+ ---1--·-+-· -+------1-- -+-----+- --+---f---+---+--+-·-+---

0 

Cl LLI CL f-- ::r:: 
186 

C) 

Ln 
r--

0 

0 
CJ ____, 



(_) 

L'::l 
w 
0 

w 
cc =) 
I
cc 
cc 
w 
Cl 
2._ 

LU 
1--

·-t··· -· .. t ------+-····--· ' 

GJ 
(j) 

(jJ 

(j) 

CJ 

G:l 
(0 

GJ 
Q (j) 

w 
CLJ 

CJ 
d 

GJ 

GJ 

CJ 

m 
(i) 

0 

cO . ----+··- ---1-- ·---+ . ·--- -+--·-. -1-···· -··- 1--··-····+-------1··---· ·-1- .. ·--. 1-------1-----j------+------+--
0 

c:J 
Ln 

C::J LLI [L f· - ~C 

187 

::;;::: lJ .. J f---LU 0~: ul 




