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INTRODUCTION 

This report represents a summary of all published and unpublished heat flow 

and geothermal measurements made in the state of Washington, prior to 1979 in 

the files of the Geothermal Laboratory at Southern Methodist University. The 

data in the files include published heat flow values and temperature-depth 

data with accompanying pertinent information from the publications of Roy (1963), 

Roy et al. (1968), Blackwell (1969, 1974), Sass et al. (1971), Steele (1975) 

and Schuster et al. (1978). Also included are temperature data from Spicer (1964) 

and Sass and Monroe (1974). A few unpublished temperature logs made by the 

U.S. Geological Survey Water Resources Division in Tacoma, Washington and by 

the U.S. Geological Survey Geothermal Group in Menlo Park, California are also 

included. The report is divided into two sections: in the first section a 

summary of the geothermal gradient data and locations is presented in tabular 

form and plotted on a map. In the second section of the report (Appendix A) 

listings for individual drill holes of temperature versus depth for all wells 

available in Washington are included. In some cases, more then one temperature 

logging is available. Each temperature-depth log has been plotted on a graph 

accompanying the temperature listings. 

The history of geothermal measurements in Washington began in the 1930's when 

U.S. Geological Survey personel directed by VanOstrand made temperature measure-

ments in several oil wells in the state of Washington. These data became avail-

able on open file in 1964 (Spicer, 1964). Temperature data from two of these 

wells (20N/12W- 8 and 11N/26E- 20CC) are included in the data set in this report 

and estimated heat flow values have been calculated for these two holes based 

upon thermal conductivity values estimated from the lithologic units encountered 

in the holes. Following these studies there was a long hiatus until the early 

1960's when R.F. Roy made heat flow measurements in the Metaline mining district 

in Northeastern Washington and measured temperatures in a deep oil well drilled 



in the Columbia Plateau (Development Associates Basalt Explorer #1, 21N/31E-10CB). 

The heat flow values in the Metaline District were published in 1963 (Roy 1963, 

Roy et al., 1968). In the mid 1960's investigations were started by the author 

of this report. The first results of these studies were published in 1969 

(Blackwell, 1969). Continued investigations were supported by NSF Grant No. 

GA11351. The preliminary results were published in 1974 (Blackwell, 1974). The 

most up-to-date summary of heat flow and geothermal gradient from state wide 

point of view is the 1974 report. In that paper several preliminary heat flow 

values were discussed. The final heat flow values for those sites are included 

in this report. In the 1960's measurements were made at several localities in 

the state by the U.S. Geological Survey Geothermal Group in Menlo Park. These 

results were published by Sass et al. (1971). 

All pertinent facts dealing with the measurements made in the 1960's (Roy 

et al., 1968; Blackwell, 1969; and Sass et al., 1971) are listed in Sass and Monroe 

(1974). Temperature-depth data, individual thermal conductivity measurements, 

terrain correction information etc, for each hole are included here. 

The temperature data have been abstracted from Sass and Monroe for inclusion in 

this report. 

Subsequent to these studies detailed studies of more localized areas where 

made in the Turtle Lake quadrangle of Northeastern Washington (Steele, 1975) and 

in the Indian Heaven area in the southern Washington Cascade Range (Schuster et al., 

1978). In 1978 a reconnaissance study of the southern Columbia Plateau was 

carried out to investigate the regional heat flow. Preliminary water chemistry 

studies indicated the possiblility of anomalous heat flow values in the area, 

(C.A. Swanberg, personal communication, 1977. The studies were part of a regional 

geothermal analysis of the Pacific Northwest supported by NSF Grant No. AER-76-

00108 (see Blackwell, 1978). In the 1970's a few temperature logs were made by 



the U.S. Geological Survey geothermal group at Menlo Park (holes 3N/5E-4CAB and 

3N/5E-4BDC1, John Sass, personal communication, 1977). These data are included 

in this report. In addition miscellaneous data, mostly temperature data from 

holes for which no heat flow determinations were made, either because of lack 

of thermal conductivity information, poor quality gradients, etc, are included 

for completeness. 

In addition to the data included in this report, there are two extensive 

sets of temperature logs available for the Columbia Plateau region. One set was 

obtained by investigators from the U.S.G.S. Water Resources Division in Tacoma, 

Washington and one set by the Washington State University Hydrologic Program at 

Pullman. These data are now on file at the Washington Department of Natural 

Resources and are in the process of being prepared for release. 

DATA FORMAT 

Geothermal information from the state of Washington is summarized in tabular 

form in Table 1. Included in Table 1 are location, hole name, elevation, geothermal 

gradient, depth interval, thermal conductivity (where available) , heat flow (where 

available), a summary of the rocks encountered in the drill hole, and a quality 

indicator for all holes. This data has been taken from the publications discussed 

above, and from the files of the Geothermal Laboratory at Southern Methodist 

University. More recent studies (1979) by SMU and WDNR, supported by the Department 

of Energy are the subject of reports in preparation. The individual holes are 

located by latitude and longitude to the nearest 0.1' if possible. The holes are 

also located by township and range. Location within the section is by k section 

where A = NE1/4, B = NW1/4, C = SW1/4, D = SE1/4 and 13 ABD indicates a hole in the SE1/4 

NW1/4 NE1/4 of section 13. Thermal conductivity values are from measurements on core 

or cuttings samples or estimated based on lithology (values in parenthesis). The 

heat flow values are generally given to two decimal places. Note, however, that the 



TABLE 1. Geothermal data for the State of Washington available up to 1979. T C is thermal conductivity 
in watts per meter per °K (Wm-1K-1). Uncorrected and (terrain) corrected gradient and terrain 
corrected heat flow are shown. Significance cf heat flow quality number is explained in text. 
Locations of data taken from the literature are listed at the end of the table. 

TOWNSHIP 
RANGE 

SECTION N LAT W LONG HOLE NO. MEASURED 
DATE 

BOTTOM 
TEMP. 

°C 

DEPTH 
INTERVAL 

M 

AVG. T C 
Km-1 K-1 

NO. 
T C 

UNCORR. 
GRAD. 
°C/KM 

CORR. 
GRAD. 
°C/KM 

CORR. 
H F 
mWm-2 

H F 
QUALITY 

40N/27E- 6B1 48-59.8 119-29.4 DDH-3 7/17/71 14.62 50.0 
140.0 

30.2 
.7 

5 

40N/27E- 6B2 48-53.9 119-29.3 DDH-C 7/17/71 13.91 45.0 
210.0 

21.3 
.1 

5 

40N/27E- 6B3 48-59.9 119-29.6 DDH-E 7/17/71 15.41 155.0 
225.0 

23.6 
.2 

5 
BEST 
VALUE 
70 

40N/27E- 6B4 48-59.8 119-29.5 DDH- 7/17/71 14.36 60.0 
200.0 

25.5 
.1 

5 

40N/27E- 6BDC 48-59.7 119-29.2 DDH-K-5 7/17/71 15.31 60.0 
100.0 

3.16 
.08 19 

25.2 
.1 

22.3 73. 1 

40N/33E- 2ACD 48-59.7 118-35.9 DDH-702 7/15/71 10.82 75.0 
205.0 

3.17 
.13 22 

25.2 
.6 

22.7 72. 1 

40N/33E-

40N/33E-

2DBB1 

2DBB2 

48-59.6 

48-59.6 

118-36.1 

118-36.0 

DDH-7012 

DDH-7013 

7/15/71 

7/22/71 

9.39 

9.38 

100.0 
150.0 

130.0 
155.0 

26.5 
.3 

25.8 
.3 

10 

5 

BEST 
• VALUE 

72 

40N/33E- 2DBB3 48-59.7 118-36.0 DDH-7011 7/22/71 10.78 80.0 
215.0 

3.15 
.13 20 

25.0 
.3 

1 

40N/43E-

40N/43E-

3SD 

3SD 

48-55.0 

48-55.0 

117-20.0 

117-20.0 

METL-CS2 

METL-CS9 

8/24/61 

8/29/61 

17.91 

16.82 

350.0 
396.0 

320.0 
366.0 

5.15 

4.81 

14 

5 

25.9 

22.0 

22.4 

20.0 

115. 

96. 

6 

6 

BEST 
VALUE 
l06 

39N/41E- 2BDB 48-55.0 117-35.7 DDH-3 6/16/65 12.37 100.0 
240.0 

5.98 
.04 16 

23.9 
.1 

21.0 126. 6 

39N/41E- 2CAB 48-54.9 117-35.8 DDH-2 6/17/65 13.34 290.0 
340.0 

6.02 
.04 16 

22.0 
.1 

20.4 123. 6 

39N/41E- 2CBA 48-54.9 117-36.0 DDH-4 6/16/65 9.56 120.0 
200.0 

14.1 
.8 

20 
BEST 

REGIONAL 
VALUE 

84 

39N/41E- 2CBB 48-54.9 117-36.1 DDH-5 6/16/65 9.92 120.0 
180.0 

17.2 
.6 

20 

39N/41E-
2C3D 48-54.8 117-36.0 DDH-1 6/15/65 10.81 130.0 

220.0 
18.3 

.7 
20 

37N/26E- 8DBC 48-43.0 119-35.5 DDH-1 7/24/71 16.48 165.0 
435.0 

3.50 
.13 26 

19.4 
.2 

21.5 75. 1 



TOWNSHIP SECTION N LAT W LONG HOLE NO. MEASURED BOTTOM DEPTH AVG. T C NO. UNCORR. CORR. CORR. H F 
RANGE DATE TEMP. INTERVAL Wm-1K-1 T C GRAD. GRAD. H F QUALITY 

°C M °C/KM °C/KM mWm-2 

37N/32E- 33AAC 48-40:0 118-46.4 DDH-3 7/21/70 14.39 150.0 
260.0 

2.41 
.04 17 

30.9 
.2 

31.1 76. 1 

37N/32E- 34B1 48-39.8 118-45.7 DDH-A 7/21/70 11.44 100.0 
195.0 

21.8 
.2 

10 ' 

37N/22E- 34B2 48-39.8 118-45.7 DDH-B 7/31/70 9.13 50.0 
95.0 

24.5 
.8 

20 

37N/32E- 34B3 48-39.8 118-45.7 DDH-C 7/31/70 9.46 30 

36N/20E- 19ABB 48-36.8 120-23.3 DDH-LD13 8/8/71 11.68 75.0 
170.0 

23.7 23.2 5 

BEST 

36N/20E- 19ADC 48-36.5 120-23.1 DDH-LD10 8/8/71 14.41 140.0 
275.0 

2.88 
.08 15 

28.3 
.2 

26.7 77. 1 VALUE 
75 

36M/20E- 19DAB 48-36.3 120-23.1 DDH-LD7 8/8/71 14.94 240.0 
360.0 

3.19 
.29 4 

24.0 
.1 

23.0 73. 1 

34N/1E- 1CBB 48-27.5 122-38.0 DDH-1 8/2/71 11.61 80.0 
220.0 

2.96 
.04 2S 

12.7 
.1 

12.6 37. 1 

33N/31E- 14ACB 48-21.8 118-52.3 DDH-3 8/7/73 11.44 205.0 
270.0 

3.11 
.08 9 

20.4 
.3 

22.4 69. 1 

BEST 

33N/31E- 14BDA 48-21.8 118-52.6 DDH-1 6/20/70 9.86 130.0 
230.0 

3.36 
.13 17 

16.6 
1.0 

20.4 69. 6 VALUE 
6 8 

33N/31E- 14BDC 48-21.6 118-52.8 DDH-2 6/20/70 9.35 120.0 
200.0 

3.36 
.13 18 

16.8 
.3 

19.5 65. 1 

31N/15E- 48-11.9 120-58.6 DDH-141 9/2/70 4.81 30 

31N/15E- 48-11.9 120-58.6 DDH-2 9/2/70 4.06 70.0 
75.0 

21.6 
.3 

30 

30N/16E- 48-6.1 120-49.8 DDH-1 8/5/70 14.04 20.0 
175.0 

49.0 
5.5 

20 

30N/33E- 31BDD 48-3.5 118-42.4 DDH-A 8/11/66 9.49 115.0 
195.0 

3.81 
2 

14.6 
.2 

19.7 75. 1 

30N/33E- 31CAB 48-3.3-118-42.4 DDH-B 8/23/66 9.82 120.0 
255.0 

4.15 
.21 11 

11.6 
.1 

17.9 74. 1 
BEST 
V A L U E 

71 
30N/33E- 3lCAC 48-3.2 118-42.4 DDH-C 8/16/67 14.79 90.0 

420.0 

420.0 
470.0 

3.76 
.17 

2.98 
.21 

28 

8 

13.5 
3.5 

17.4 
1.4 

18.6 

23.2 

68. 

69. 

1 

1 

29/37E-36DDD 47-58.5 118-4.0 DDH-2 10/15/72 16.87 60.0 
380.0 

3.13 
25 

28.4 
.3 

27.0 85. 1 

28N/37E- 9DBD 47-56.6 118-9.2 S-9 8/11/70 13.80 100.0 
133.0 

3.00 
.04 6 

26.0 
.1 

25.1 76. 6 



TOWNSHIP SECTION N LAT W LONG HOLE NO. MEASUKED BOTTOM DEPTH AVG. T C NO. UNCORR. CORR. CORR. H F 
RANGE DATE TEMP. INTERVAL Wm-1K-1 T C GRAD. GRAD. H F QUALITY 

°C M °C/KM °C/KM mWm-2 

27N/37E-2BBB 47-52.4 118-7.4 WW-EAST 8/10/72 14.89 90.0 
150.0 

3.31 
.04 6 

24.8 26.7 87. BES 
VALUE 
89 

27N/37E-
3AAA 

47-52.4 118-7.4 WW-WEST 8/10/72 12.22 60.0 
100.0 

3.26 
6 

26.5 27.8 91. 6 

27N/38E- 28BBB 47-49.0 118-1.5 S-28 8/10/72 13.58 100.0 
145.0 

2.54 
2 

33.8 33.0 84. 6 

25N/5E-4AAD 47-41.1 121-38.9 DDH-11 11/1/72 2.98 30 

25N/9E- 4ADA 47-41.0 121-38.9 DDH-12 11/1/72 3.36 120.0 
145.0 

3.03 
2 

10.5 
.1 

20.0 61. . 16 

23N/11E- 1C 47-30.5 121-21.2 DDH-1 6/25/65 6.79 80.0 
130.0 

3.93 
.21 9 

16.2 
.3 

14.7 58. 16 
BEST 
VALUE 
57 

23N/11E- 10DCA 47-29.5 121-24.1 DDH-2 7/24/65 18.88 86.6 
251.0 

3.03 
.08 24 

25.2 
1.0 

18.6 56. 

22N/20E-26CBB 47-22.1 120-18.0 NORCO-1 8/4/70 35.68 310.0 
900.0 

2.18 
.21 18 

26.8 
.2 

28.4 62. 1 

21N/31E- 10CB 47-20.0 118-55.0 DABE-1 8/31/61 57.54 61.0 
1250.0 

1.67 
.21 

42.0 
2.0 

42.0 70. 6 

20N/12W-8 47-14.3 124-11.5 VO-MO 1 0/0/30 35.56 304.8 
1066.8 

1.30 27.4 
1.7 

27.4 36. 6 

20N/15E-18DDD 47-13.2 121-0.5 DDH-E 7/14/72 11.61 5.0 
200.0 

20.8 
3.5 

20 

16N/12E- 24DAD 46-51.0 124-6.0 TW-1 8/4/71 14.29 60.0 
155.0 

1.48 
.04 22 

26.5 
2.2 

26.5 38. 1 

16N/4E-14CD 46-51.9 122-16.3 WW-14P1 12/8/71 10.23 40.0 
75.0 

12.4 
.8 

30 

16N/35E- 22CDA 46-51.4 118-24.5 BAUMN1WW 2/9/78 15.33 .0 
315.0 

1.59 > 23.0 > 23.0 > 36. 26 

13N/19E- 24AA 46-36.3 120-23.1 GJR-WW 3/13/72 19.95 120.0 
225.0 

1.59 26.4 
.6 

30 

13N/26E- 2S 46-35.0 119-31.0 DH-1 1/13/70 21.89 53.0 
183.0 

1.71 
.03 19 

37.2 
.3 

37.2 64. 1 

12N/1W-7AAB 46-32.7 122-50.8 RDH-SU8 1/ 7/72 25.21 53.0 
565.0 
90.0 
360.0 
37S.0 
565.0 

29.0 
.2 

33.2 
.2 

25.2 
.1 

5 

5 

5 

12N/1W-8ARB 46-32.3 122-50.2 SU-14 6/13/67 25.55 100.0 
400.0 

1.09 
.04 59 

33.8 
.1 

33.8 36. 1 



TOWNSHIP 
RANGE 

SECTION N LAT W LONG HOLE NO. MEASURED 
DATE 

BOTTOM 
TEMP. 
°C 

DEPTH 
INTERVAL 

M 

AVG. T C 
Wm-1K-1 

NO. 
T C 

UNCORR. 
GRAD. 
°C/KM 

CORR. 
GRAD. 
°C/KM 

CORR. 
H F 
mWm-2 

H F 
QUALITY 

l2N/1W- 8CCC 46-31.9 122-50.5 RDH-SU37 1/12/72 24.66 45.0 
150.0 
150.0 
395.0 
395.0 
540.0 

27.7 
.4 

33.5 
.1 

24.6 
.1 

5 

5 

5 

12N/1W- 8DAA 46-32.3 122-49.5 SU-12 1/12/72 25.72 110.0 
365.0 
260.0 
578.0 

27.3 
.3 

21.5 
.3 

5 

5 
BEST 
VALUE 
36 

12N/1W- 8DAD 46-32.2 122-49.5 SU-1l 6/12/67 21.31 100.0 
340.0 

1.09 .04 59 
34.6 

.2 
34.6 37. 1 

12N/1W-9CCC 46-32.0 122-48.7 SU-4 6/12/67 28.78 100.0 
380.0 
710.0 
760.0 

1.09 
.04 

1.77 
.01 

59 

5 

32.8 
.3 

19.4 
.6 

32.8 

19.4 

36. 

34. 

1 

1 

12N/1W-17ADA 46-31.6 122-50.1 SU-902 3/19/73 31.21 90.0 
340.0 
340.0 
690.0 
650.0 
847.0 

32.7 
1.0 

24.8 
.5 

22.2 
.3 

5 

5 

5 
12N/1W- 17BAD 46-31.8 122-49.5 SU-10 3/19/73 19.83 90.0 

348.0 
34.8 

.9 
5 

12N/40E-14DAD 46-31.2 117-45.6 SCOTT-WW 7/29/78 13.54 15.0 
62.5 

1.59 33.9 
.4 

40.0 64. 16 

12N/40E- 17ADA 46-31.6 117-49.3 DODGEJCT 2/27/78 14.71 .0 
90.0 

1.59 42.0 41.7 66. 26 

11N/24E- 15 1 46-26.0 119-47.0 RS-1 6/7/67 96.29 900.0 
2500.0 

1.59 
.13 6 

34.8 37.1 58. 6 
BEST 
VALUE 

11N/24E- 15 2 46-26.0 119-47.0 RS-2 1/14/69 13.72 58.0 
119.0 

1.72 
.04 14 

28.0 
.2 

33.2 57. 6 58 

11N/26E-20CC 46-25.2 119-35.4 V0-SOC 1 0/0/30 13.72 30.5 
670.6 

1.59 37.4 
4.4 

35.6 56. 6 

11N/45E- 32DAB 46-23.3 117-11.5 SILCOTWW 2/19/78 17.50 10.0 
192.0 

1.59 31.3 
.5 

32.0 51. 6 

11N/46E- 19BB 46-25.4 117-5.9 PTWLMAWW 1/17/78 12.63 30 

11N/46E- 32BCA 46-23.5 117-4.5 WWPC7-WW 2/15/78 26.17 15.0 
405.0 

1.59 35.6 35.6 56. 6 

10N/6E- 8DDA 46-21.6 122-4.5 DDH-9 10/25/72 6.51 80.0 
135.0 
80.0 
270.0 
120.0 
270.0 

3.68 
.17 6 

14.4 
.5 

9.9 
1.1 
12.5 18.5 68. 

20 

20 

16 BEST 
VALUE 

10N/6E- 18BDB 46-21.1 122-6.4 DDH-1 10/31/71 10.56 205.0 
210.0 

3.85 
.13 6 

22.0 18.0 69. 16 69 



TOWNSHIP 

RANGE 
SECTION N LAT W LONG HOLE NO. MEASURED 

DATE 

BOTTOM 
TEMP. 
°C 

DEPTH 
INTERVAL 

M 

AVG. T C NO. 
Wm-1K-1 T C 

UNCORR. 
GRAD. 
'C/KM 

CORR. 
GRAD. 
"C/KM 

CORR. 
H F 
mWm_J 

H F 
QUALITY 

10N/28E-14ACC 46-21.1 11S-16.2 DH-3-WW 8/12/70 47.78 174.0 1.65 25.1 1 
608.0 .07 16 .3 

608.0 1.52 34.6 1 
1079.0 .03 15 .3 

174.0 1.59 30.0 30.0 47. 1 
1079.0 

10N/39E- 30AA 46-19.4 117-58.6 
WARNERWW 

2/10/78 11.86 30 

10N/41E- 3DBD 46-22.4 117-39.5 NEIBLEWW 8/3/78 11.35 10.0 1.59 22.1 27.2 43. 16 
90.0 .6 

27.2 43. 16 

9N/32E- 13BA 46-16.0 118-45.2 POWER-WW 2/10/78 22.20 135.0 1.59 34.8 34.8 55. 6 
210.0 .6 

34.8 55. 

8N/33E- 21D 46-9.3 118-41.0 GLUCK-WW 2/3/78 24.05 15.0 58.6 58.6 6 
50.0 1.6 

58.6 

50.0 1.59 37.7 37.7 60. 6 
200.0 1.0 

8N/36E- 30BA 46-9.0 118-21.4 
VANAUSWW 

1/13/78 10.98 30 

8N/44E-
2AAD 

46-12.3 117-15.0 REEVESWW 7/28/78 10.93 10.0 19.4 20 
50.0 .8 

20 

7N/8E- 2BCD 46-7.5 121-46.2 DGER-4 9/14/76 9.10 85.0 1.25 48.5 44.5 56. 1 
150.0 .03 5 .5 

44.5 56. 

7N/8E- 36C 46-2.9 121-45.0 DGER-7 9/14/76 3.55 15.0 1.17 70.0 58.0 67. 16 
25.0 

67. 

7N/9E- 17AA 46-5.9 121-42.0 DGER-3 9/13/76 12.98 115.0 1.24 58.5 53.4 66. 1 
150.0 .11 4 2.5 

7N/33E- 24DC 46-4.0 118-37.4 MT-WW 3/16/72 17.01 200.0 1.59 17.0 17.0 27. 26 
235.0 .5 

7N/34E- 36CAD 46-2.3 118-30.3 STILERWW 2/8/78 13.39 10.0 1.00 55.4 55.4 56. 16 
32.5 3.2 

7 N / 3 5 - 25AAC 46-3.7 118-22.2 
ARTID8WW 

1/30/78 19.70 85.0 1.59 34.0 34.0 54. 16 
260.0 

34.0 34.0 54. 16 

7N/35E- 25ABA 46-3.8 118-22.3 GUG-WW 1/30/78 12.72 45.0 33.7 30 
70.0 9.8 

30 

7N/35E- 35AA 46—2.9 118-22.3 WWCOLLWW 1/30/78 20.54 100.0 27.4 30 
165.0 .4 

30 

7N/36E- 17CAD 46—5.4 118-20.3 
WWGC-WW 

8/8/78 20.94 100.0 1.59 35.4 35.4 56. 6 
225.0 .5 

35.4 56. 

7N/36E- 19BD 46-4.4 118-21.5 DKFF-WW 3/15/72 20.58 110.0 23.1 30 
250.0 3.1 

30 

7N/36E- 33BB 46-2.9 118-19.3 WW-7 3/14/72 28.64 .0 1.59 > 33.3 > 33.3 53. IS 
425.0 

> 33.3 > 33.3 IS 



TOWNSHIP SECTION N LAT W LONG HOLE NO MEASURED BOTTOM DEPTH AVG. T C NO. UNCORR. CORR. CORR. H F 
RANGE DATE TEMP. INTERVAL Wm-1K-1 T C GRAD. GRAD. H F QUALITY °C M °C/KM °C/KM mWm-2 

7N/46E- 2AA 46-8.0 116-55.1 DODD-WW 2/18/78 15.31 160.0 
275.0 

1.59 27.6 
.7 

36.1 57. 16 

7N/46E- 13DA 46-9.7 116—55.5 HELBAR 3/4/78 13.01 15.0 
85.0 

1.59 53.0 
1.0 

40.8 65. 16 

6N/7E-23BAC 45-59.9 121-53.6 DGER-5 9/14/76 11.50 100.0 
150.0 

1.23 
.06 6 

51.0 
.4 

49.8 61. 1 

6N/9E-25ACC 45-58.6 121-37.4 DGER-2 9/13/76 12.19 100.0 
150.0 

1.42 
.03 8 

53.8 
.8 

52.7 75. 1 

6N/33E- 1DBD 46-1.5 118-37.3 BRNAMWW 2/2/78 31.78 10.0 
60.0 
60.0 
305.0 

1.05 

78.9 
4.8 
69.0 
8.0 

78.9 

69.7 73. 

10 

6 

6N/33E- 10AD 46-1.0 118-40.6 GARDNAWW 2/2/78 16.39 23.0 
85.0 

1.05 104.1 
5.0 

106.8 112. 16 

6N/36E- 4CA 46-1.5 118-20.7 HILLRDWW 1/31/78 13.88 35.0 
57.5 

1.13 81.8 
3.6 

81.8 93. 16 

6N/43E- 12CCC 46-0.3 118-30.6 FROG-WW 2/8/78 13.01 30 

5N/8E-22ABC 45-54.8 121-46.8 DGER-6 9/14/76 2.71 15.0 
55.0 

1.26 
.21 2.0 30 

3N/5E- 4ACA 45-45.4 122-11.6 SS-21 9/15/76 13.66 25.0 
305.0 

23.5 20.0 56. 5 

3N/5E- 4ACB 45-46.5 122-11.8 SS-23 9/15/76 11.35 15.0 
150.0 
150.0 
245.0 

16.7 
.2 

24.6 
.2 

10 

10 

3N/5E-4BCA 45-46.5 122-12.1 SS-18 9/15/76 13.19 30.0 
140.0 

20.3 
.2 

10 

3N/SE- 4BDA 45-46.5 122-11.9 SS-8 10/9/75 9.42 20.0 
70.0 

20.0 56. 5 

3N/5E- 4BDB 45-46.5 122-12.1 SS-20 9/15/76 13.52 35.0 
300.0 

20,0 56. 5 
BEST 
VALUE 

3N/5E- 4BDC1 45-46.5 122-12.0 SS-4 7/14/75 9.26 30.5 
152.4 

15.5 
.2 

5 
56 

3N/5E- 4BDC2 45-46.4 122-13.0 SS-22 9/16/76 11.51 30.0 
220.0 

23.2 
.3 

5 

3N/5E- 4CAB 45-46.3 122-12.0 SS-3 9/16/76 14.20 205.0 
390.0 

24.4 
.2 

10 

3N/5E-4CAC 45-46.2 122-12.0 SS-6 9/16/76 11.52 15.0 
120.0 

120.0 
215.0 

20.0 56. 5 

5 



TOWNSHIP 
RANGE 

SECTION N LAT W LONG HOLE NO. MEASURED 
DATE 

BOTTOM 
TEMP. 

°c 

DEPTH 
INTERVAL 

M 

AVG. T C NO. 
WM-1k-1 T C 

UNCORR. 
GRAD. 
°C/KM 

CORR. 
GRAD. 
°C/KM 

CORR. 
H F 
mWm-2 

H F 
QUALITY 

3N/21E-19BAB 45-44.1 120-13.6 RB-1 10/30/74 19.03 30.0 
70.0 

1.59 54.3 
2.0 

53.8 85. 6 

2N/7E-22ABC 45-38.8 121-55.7 DH-1083 10/28/75 11.35 30 

2N/7E-22BBA1 45-38.9 121-56.1 DH—1201 10/28/75 12.45 40.0 
82.0 

40.5 
1.2 

10 

2N/7E-22BBA2 45-38.9 121-56.1 DH-1203 10/28/75 12.29 45.0 
80.0 

34.8 
2.1 

20 

2N/7E-22BBA3 45-38.9 121-56.1 DH-1204 10/28/75 11.72 40.0 
60.0 

24.6 
1.3 

30 

2N/7E-22BBA4 45-38.9 121-56.1 DH-1209 10/28/75 11.98 50.0 
60.0 

19.0 
2.9 

30 

2N/7E-22BBA5 45-38.9 121-56.0 DH-1210 10/28/75 12.77 30 

2N/7E-22BBA6 45-38.9 121-56.1 DH-1029 10/28/75 13.05 30 

2N/7E-22BBA7 45-38.9 121-56.1 USCE1440 4/12/77 12.62 20.0 
85.0 
50.0 
84.5 

30.4 
6.1 

42.4 
2.8 

20 

20 

2N/7E-22BBA8 45-38.9 121-56.1 USCE1329 4/12/77 12.47 25.0 
75.0 

29.3 
2.7 

10 

2N/7E-22BBC1 45-38.8 121-56.3 USCE1462 4/12/77 11.43 30 

2N/7E-22BBC2 45-38.8 121-56.3 USCE1465 . 4/12/77 11.99 30 

2N/7E-22BBC3 45-38.8 121-56.3 USCE1378 4/12/77 12.11 45.0 
75.0 36.7 

1.1 
20 

2N/7E-22BBC4 45-38.8 121-56.3 USCE1455 4/12/77 12.29 30 

2N/7E-22BBC5 45-38.8 121-56.2 USCE1371 4/12/77 12.11 30 

2N/7E-22BBD1 45-38.8 121-56.2 USCE1385 4/12/77 13.02 25.0 
75.0 

34.2 
2.7 

10 

2N/7E-22BBD2 45-38.8 121-56.1 USCE1475 4/12/77 12.40 40.0 
58.0 

36.8 
.8 

20 



TABLE 1 Cont. 

Sources of published temperature-depth and heat flow data 

Hole 
Location 

40N/43E-35D1 

40N/43E-35D2 

39N/41E-2BDB 

39N/41E-2CAB 

39N/41E-2CBA 

39N/41E-2CBB 

39N/41E-2CBD 

30N/33E-31BDD 

30N/33E-31CAB 

30N/33E-31CAC 

29N/37E-36DDD 

28N/37E-9DBD 

27N/37E-2BBB 

27N/37E-3AAA 

27N/38E-28BBB 

23N/11E-1C 

23N/11E-10DCA 

21N/31E-10CB 

20N/12W-8 

16N/12W-24DAD 

13N/26E-25 

12N/1W-8CAB 

12N/1W-3DAD 

12N/XW-9CCC 

11N/24E-15 1 

I1N/24E-15 2 
11N/26E-20CC 

10N/28E-14ACC 

Reference 

Roy, 1963; Roy et al., 1968; Sass and Munroe,1974 

Blackwell, 1969 

Blackwell, 1969 - Recorrected for this report 

Steele, 1975 

Blackwell, 1969 - Recorrected for this report 

R.F. Roy, personal communication, 1964 

Spicer, 1964 

ALso logged by U.S.G.S. W.R.D., Tacoma 

Sass et al., 1971; Sass and Munroe, 1974 

Spicer, 1964 

Sass et al., 1971 



errors of the values are discussed below. The quality indicators are as 

follows: a quality number of 1,6, or 16 implies a heat flow value with an 

estimated error of approximately ±5%, ±10% and ±25% respectively. A quality 

value of 30 indicates that no reliable heat flow or geothermal gradient can be 

calculated from the data because of some problem in the measurements. Usually 

the poor quality is due to intradrill-hole water flow in holes which were used 

as water wells and thus are uncased and ungrouted. A quality indicator of 5, 10 

or 20 indicates a hole for which the geothermal gradient shown has an estimated 

error of ±5%, ±10%, or ±25% respectively. Heat flow values have not been calcu-

lated for these holes, either because they are in an area where heat flow data 

are already available, or because there are no thermal conductivity information 

available. 

The data are summarized on a map (Figure 1). Shown on this map are locations 

of holes for which data are available as listed in this report. In some cases 

several holes in very close proximity to one another have been included as a single 

symbol on a map. Also shown on the figure are heat flow values for holes of 

1, 6, or 16 quality. Again multiple holes may have been included on this map as 

a single locality. 

The second set of data included in this report (Appendix A) is a detailed 

listing of temperature-depth measurements for each hole and a plot of each tem-

perature-depth log. The equipment which has been used for almost all of these 

measurements is described by Roy et al. (1968) and by Sass et al.(1971). The 

only exception are the measurements obtained by VanOstrand. These were measure-

ments made with maximum reading thermometers. In general, the precision of the 

instruments is approximately ± .02°C and the accuracy is approximately ± 0.2°C. 



DISCUSSION 

The results of these studies have been discussed in preliminary form by 

Blackwell (1974) from a state wide point of view. These early data have been 

supplemented beginning in 1978 and 1979 by extensive new information of which 

the 1978 data are shown on the included map,in the table and listed in Appendix 

A. Brief descriptions of the data and results will be found in Blackwell (1978) 

and Sass et al. (1980). The 1979 data will be discussed together with the earlier 

data in technical reports to be issued in the near future. 
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