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AB3T1UCT 

Tills report presents a compendium of geothermal data on the 

State of Oregon gathered tinder U.S. Bureau of Mines Study Contract 

SOI22129. Included in the study are data from six monitor wells 

located in areas with differing geographic, geologic, and climatic 

conditions. Terajjeratiures were recorded at depths rkngirig from 1 

to 25 meters for periods of time sufficiently long to show the 

patterns of seasonal variations. Graphs from tdiese six locations 

show changes in temperature with depth and changes of temperature 

with time, A total of I40 shallow (3-8 meter) holes were drilled 

to show the shallow-temperature field over an anomaly identified by 

deeper (62-152 meter) drilling* Shallow^temperature conditions are 

also shown for several areas in southeastern Oregon. Eighty geo

thennal gradients were measured in pre-drilled holes, Ihirty-one 

heat-flow determinations are reported, including those from five 

bore holes drilled as a part of the study, Geothermal data gathered 

has so far resulted in the identification of six areas of anomalously 

high heat flow. Further studies are underwi^ on several of these 

anomalies. Data in the report are presented in the form of text, 

graphs, tables, and maps. 
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GEOTHSKI'iAL STUDI3S AND EXPLORATION IN OREGON 

INTRODUCTIDN 

Stuciy goals 

In 1972, the Oregon Department of Geology and Mineral Industries began 

a study to locate geothermal resources utilizing various heat-fiow techniques, 

Diu*ing the period of this study, ending June 30, 1975f several previously ^ 

unknown areas of high heat flow and geothermal potential were identified. In 

addition, a better understanding of regional heat-flow patterns was obtained 

and a comprehensive set of data on shallow-temperature fields was developed 

in several parts of the State, 

this report sunmarizes the nature of the work done, presents the data 

gathered, and discusses the findings. It also lists published articles and 

open-file reports that have already presented some of the results of this study. 

Gathering the data for this stud̂ y involved foxup types of activities: 

1. Pre-drilled bore holes vrere located and temperatures logged; data gathered 

through October 1974 was placed on open file as Department Open-File Repozî  

0-75-3. 

2. Six monitor wells situated in a wide range of climatic and geologic 

environments, were located, cased, and logged for annual temperattire change, 

3. 140 shallow bore holes ranging from 3 to 8 meters were drilled in widely i 

scattered locations in eastem Oregon to determine IJieir shallow-temperature 

conditions. 

4. Five bore holes were drilled from.62 to 152 meters in depth to verify 

trends found in the shallow holes and to confirm trends picked up frem other 

fdiases of the study. 
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DeveloFnient of methods 

After the inception of the program, it became necessaxy, or desirable, 

to modify some of the methods for acc<Mpli^ing the goals. For example, 

we purchased a set of temperature-logging equipnent since none was avail

able for rent as had been anticipated. Later, experience showed that 

logging with high-quality poi*table eqtiipment was much preferable to im

planting permanent instinimentation in the monitor holes as originally 

intended. A third change in the program was in the method of siting the 

five holes for deep drilling. An early concept was to site the deep bore 

holds from information obtained by drilling many shallow holes. As the 

study progressed, we found thait pre-drilled bore holes (water wells and 

exploration holes) provided far better information than shallow holes. 

For this reason, and because of delays in obtaining permits to drill on 

Federal land, the information that was developed from pre-drilled holes 

was the basis for locating all but one of the bore-hole sites. 

As an addition to this study, financial support of $2,000 was provided 

the Geophysical Research Group, Department of Oceanography, Oregon State 

University, to obtain telluric current data. Because telluric ctinrents 

are strongly iaffected by the Earth's thermal field, this work was compli

mentary to the overall goals of the program and resulted in publication of 

an east-west profile across the State (see No. 7 Of papers listed below). 



- 3 -

Progress of study 

As the study progressed and information relating to specific facets 

of the program was gathered, progress reports were issued I raa . time to 

time. One of these reports (See No. 1 below) listed gradients and heat 

flow for several of the pre-drilled bore holes, the most interesting of 

which was the Cow Hollow anomaly discussed in the next section. The 

progress reports on the study are as follovrs: 

1, Bovfen, R,G,, Blackwell, D,D,, 1973* Progress report on 

geothermal measurements in Oregon; Ore Bin, Vol, 35» No. 1, p. 6-7* 

2, Blackwell, D.D., Bowen, R.G,, 1973, Heat flow and Cenozoic 

tectonic history of the noirthwestem United States: Cordilleran 

Section Meeting, Geological Society of America, Portland, 

Oregon, March 1973 (Abstract). 

3, Bowen, R,G,, Blackwell, D,D,, 1973, Heat flow in the State 

of Oregon: Fall Aiinual Meeting American Geophysical Union, 

San Francisco, Calif., December 1973 (Abstract), 

4, Bowen, R,G., 1074, Oregon geothermal stuc^ program: Oregon 

Acadeny of Science, Eugene, February 23, 1974 (Abstract), 

5, Fisher, Deborah, 1974, An estimate of southeast Oregon's 

geothermal potential: Fall Annual Meeting American Geophysical 

Union, San Francisco, Calif., December 1974 (Abstract), . 

6, Or̂ ĝon Department of Geology and Mineral Ijidustries Open 

File Report 0-75-3, Geothermal Gradient Data. 

7, Bodvarsson, G., Couch, R,W., Mac Farlane, W,T,, Tank, R, W. 

and Whitsett, R.M, 1974, Telluric current esqaloratibn for 

geothermal anomalies in Oregon: Ore Bin Vol. 36, no, 6, p. 93-107. 

. 8. Bowen, R.G, and Blackwell, D,D., 1975, The Cow Hollow geothennal 

anomaly: Ore Bin, Vol, 37, no. 7, p. 109-121, 

9* Blackwell, D.D, and Bowen, R,G,, 1975, Geothermal measurements in 

the Western Snake River Plain, Oregon: (in preparation) 
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GEOTHERMAL ANOMALIES < 

Several areas have been located where tenqserature gradients appear to exceed, 

by a factor of at least 0.5, what is considered to be the normal gradient for 

tuffaceous sediments in the region —60°C/km. The anomalous areas, shown on 

Plate 1 are as follows: 

Cow Hollow anomaly (Figure 1) 

A report on the Cow Hollow anomaly, prepared for the July, 1975 Ore Bin, is 

included in the appendix, but a summary is presented here. 

The Cow Hollow anomaly, covering an area of at least 18 square miles, is 

located about 7 miles southeast of Vale, Oregon. Within the area, heat-flow 

values range between 2*3 and 6,4, from sli^tly above to more than three times 

normal for the region. The anomaly appears to be on a fault zone paralleling 

the general regional structural trend of the Snake River Downwarp. The faulting 

is believed to have displaced permeable reservoir rocks against impermable 

lacustrine sediments causing a structural trap and preventing ftirther migration of 

the geothermal fluids. The anomaly is believed to reflect the presence of an 

accumulation of these fluids. 

Willow Creek anomaly (Figure 2) 

The Willow Creek anomaly is centered about 10 miles northwest of Vale and 

is possibly a continuation of the Cow Hollow anomaly, southeast of Vale, Its 

presence is manifested ty measurements in four water wells with gradients 
• • • • ^ 

greater than 90°C/km, Heat-flow values range from 2 to 3*8 HFU, The walue of 

3.8 in bore hole 17H!|.3S9 is considered less reliable than the other values 

because the hole is only 35 meters deep. This anomaly is probably associated 

with the Willow Creek fault zone repoẑ ted in the paper on the Cow Hollow 

anomaly. Table 10 gives the geoUiermal data for this region. 
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Jacobsen Gulch anomaly (Figure 2) 

The Jacobsen ̂ ilch anomaly was located by the DOGAMI drilling program 

and may be an extension of the Willow Creek anomaly to the west. In this 

anomaly two bore holes about 7 miles apart show high readings. Hole 17-45S8 

encountered warm (24^) water at 105 feet, vAiich probably indicates the 

presence of heat transfer by convection rather than conduction and makes the 

value of this heat-flow reading of questionable value. The bore holes drilled 

farther east, all in impermeable sediments, showed no signs of convection, 

indicating that the heat-flow measurements are reliable. Table 11 gives the 

geothermal data for this region. 

Trout Creek anomaly (Figure 3) 

The Trout Creek anomaly was located in bores drilled during a tiranium 

exploration program in the region. The holes logged ranged in depth from 50 

to 150 meters. Several near-by warm springs also indicate the presence of 

heat in this region. Table 9 lists the geothermal data for this region. 

Coyote Buttes anomaly (Figure 4) 

At the Coyote Buttes anomaly, five bore holes, also drilled for a xiranium 

exploration program, have gradients of 120°C/km and greater. There are several 

hot springs nearby at or near Harney Lake, Temperature gradients in the bor(B 

holes indicate that the heat source continues under the hills to the east of 

the Lake, Tliis trend is located on the Brothers fault zone (described by 

V/alker, 1974). Since cuttings or cores were not available from this site, no 

heat-flow determinations were made; however, the lithology is very similar 

to the other lacustrine tuffaceous sediments in east-central Oregon vrtiich 

have shown conductivities in the range of 2.6 to 2.8, Thus, heat-flow values 

in the Cqyote Butte anomaly range between 3.1 and 4*2 HFU, Tabid 9 gives a 

listing of geothermal data for this region. 
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Glass Buttes anomaly Figure 5) 

The Glass Buttes anomaly was located by logging a pre-drilled water well. 

The area, also located on the Brothers fault zone, is interpreted by Walker, 

Peterson, and Green (I967) to be a complex of silicic volcanic vents and dones. 

Extensive hydirothermal alteration has produced an opalite zone containing dis

seminated mercury mineralization. There are no thennal springs in the area, but 

the well has water at 4 8 ^ (118^) at a depth of 220 meters and an average 

gradient of 190°C/Km. This high gradient combined with the location of the 

Buttes on the Brothers fault zone appear to make the area an attractive 

geothermal prospect. 
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MONITOR W.T.T.S 

Methods 

One of the goals of this study was to work on methods of identifying 

geothermal anomalies at shallow depths where solar radiation has greater 

effects on temperature of rock than does geothermal heat flow. At the 

surface the solar heating component can amount to several thousand times 

the geothermal component, diminishing with depth to a point where it no 

longer is detectiable. Because so little information exists about the near 

surface-temperatures and the effects of the annual solar heating cycle, 

the monitor well program was instituted as an adjunct to the geothermal 

study program. 

Six monitor wells in different parts of the State \-iere chosen to 

sample the effects of various climatic, geographic, and geologic conditions 

on heat flow. Well availability and accessibility were also facotrs in 

choice of sites. Approximately once a month the temperatures at 1, 2, 3, 

5, 7^, 10, 15, 20 and 25 meters were taken in each hole. In all of the 

wells chosen for monitors either the water level was below the level to 

be logged and shown to be constant or the well was cased and set with 

plastic pipe sealed at the bottom. Where plastic pipe was used, it was 

filled with water to facilitate the nK>re rapid taking of measurements. At 

several sites, however, surface cooling of water dvu:ing cold months pro

duced a high gradient which caused convection and affected the acurracy of 

the measurements. This was ronedied by bailing out the water and taking 

measurements in air. In order to counteract the effects of the long interval 

of time required for the probe to reach equilibritim in air, four readings 

taken at 2-Hninute intervals were plotted on log graph paper and interpolated 

to infinite time. This method proved satisfactory in giving the best 

file:///-iere
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temperature at a particular depth. An error of ^ meter on the cable 

markings was discovered in November 1972 after well monitoring beganj 

therefore all measurements prior to that date were taken at 1^, 2^, 3|, 

etc, meters and those after that date were at 1, 2, 3, etc, meters. 

Tabulated data for the monitor wells gives dates the wells were 

logged, mean averar;e air temperature for the month, and temperatures 

at various depths. Question niarks represent readings that depart signi

ficantly from a sine curve and are believed to be inaccurate. Two plots 

are shown for each monitor well: one for temperattire vs depth at dif

ferent periods of time and the other temperattire vs time at various 

depths. Both sets of ctirves have been smoothed wheire thore are obvious 

inconsistencies. The effects of convection due to the high gradients 

developed from surface cooling in the winter time showed up in several 

of the plots, particvtlarly the 2-meter and 5-meter temperattire vs time 

plots. 

Descriptions of monitor \<ell sites 

Monitor 1. Vale. Oregon: Sec 25, T 19 S, R 45 E, Malheur County, 

elev. 2667 feet (813 M) (Table 1, Figtire 6). This was an abandoned 

mineral exploration well that was relocated and logged to a depth of 70 

meters. Plastic pipe was set to a depth of 26 meters and filled with 

water. This well has the highest gradient of any located during the course 

of the study (214^ C/kmj HFU 6.4 t*ith topographic correction). Geologically 

the area is on the west flank of the Snake River Basin. Rocks at the 

surface and presumably to a depth of about 800 to 1000 meters are tuffaceotis 

claystone, siltstone, and minor sandy and conglomeritic interbeds. Meeui 

annual stirface temperature in the well area is about 13°C. The U.S. 
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Weather Bureau reports the average monthly temperature to rann̂ e between 

-2° and •f24°C. This wide variation is reflected in the shallow readings, 

with the 1-meter readings changing nearly 20° and the 2-meter readings 

changing more than 12°. Temperattire variations are significantly damped 

by 10 meters, and by 20 meters they probably reflect reading errors more 

than true variation. 

Monitor 2, VJarren Oregpn: Sec 11, T 4 N, R 2 W, Coltimbia County, 

elev. 480 feet (146 M) (Table 2, Figure 7). This well was drilled hy 

the Department of Geology and Mineral Industries to 17 meters and a sealed 

plasticCasing was set to T.D. The well is in an area of very low heat 

flow and has a geothermal gradient about 10^/km. The rock type is deeply 

weathered basalt that has become laterized. Average anntial temperature 

in the vicinity of the well appears to be about lO^C with the monthly 

teraperattires for the region averaging between 2° and 20°. As the well site 

is located in a forested area the monthly average temperatures are moderated 

over the regional average. This minimal variation is reflected in the 

subsurface which at 1 meter has a total variation of nearly 9°; at 2 meters 

o o 

it varies 4 and at 5 meters it varies less than 1 , 

Monitor 3. Arlington. Oregon: Sec 1, T 2 N, R 21 E, Gilliam Cotmty, 

elev, 740 feet (226 M) (Table 3, Figure 8). This well was drilled and 

cased 1*1 th plastic pipe to a depth of 125 meters as a foundation test for 

an electric power generating plat. Regionally the area is a part of the 

Unatilla Plateau, The rocks encountered in the bore hole were ttiffaceotis 

lacustrine sediments of the Selah Formation to a depth of 110 meters over

lying Columbia River Basalt, The geothermal gradient in the bore hole is 

about 62'̂ C/km, The site is located on a sage-covered flat, average stirface 

temperattire is about 14°C, and monthly averages range betvreen 0° and 24°C, 
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Annual variation at a depth of 2 meters is about 11°, at 5 meters it is 

damped to 3°, and at 10 meters it is less than 1°. 

Monitor 4» Baker. Oregpn: Sec 13, T 9 S, R 39 E, Baker County, 

elev. 3500 feet (IO67 M) (Table 4, Figure 9). This hole was drilled 

to 72 meters as a water t*ell. It is cased to total depth, and the vrater 

level stands at 7 meters. No change was detected in the water level 

during the time it was logged. The site is located in alluvitim in the 

Baker Valley, at the foot of the Elkhom Motintains. At present and dtiring 

the recent past the area has oeen an open field. Average surface temper

attire is abotit 10°C. with monthly average variation between -4° and 22''C, 

At a depth of 2 meters the yearly range is about 10^, at 5 meters it is 2° 

and at 10 meters it is 0,25°, 

Monitor 5. Duftir. Oregon: Sec 20, T 1 S, R 13 S, Wasco County, 

elev, 1160 feet (354 M) (Table 5, Figure 10). Drilled and cased as a 

water well to 135 nieters. Standing water level >ras at 55 meters so all 

meastirements were made in air. The well has a geothermal gradient of 

54°C/km to the water table where it decreased to about 3°C/km to total 

depth. The bottom part of the hole represents convective heat transfer. 

The well is drilled in basalt near the edge of an alluvial filled vall^. 

Average annual temperattire is about 13°C with monthly average variations 

between 0° and 20°C. At a depth of 2 meters the yearly range is about 10°, 

at 5 meters it is 2°, and at 10 meters it is less than 0.5°. 

Monitor 6. Burns. Oregon: Sec 13, T 27 S, R 30 S, Hamey County, 

elev. 4I8O feet (1274 M) (Table 6, Figure 11), Drilled for mineral explor

ation to a depth of 130 meters, A plastic casing sealed at thei bottom is 

set to 25 meters. Standing water level reported at 20 meters. The upper 

70 meters of this hole shows a gradient of 120°C/km, and about 70°C/km 
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Table 1. Data from monitor well 1, Vale 

Date 
Logged 

9/7/7Z 

9/26/72 

10/3/72 

10A'V72 

10/15/72 

iiA/?2 

U/16/72 

Date 
Logged 

11A6/72 

U/29/72 

( a i r ) 
12/20/73 

( o i l ) 
12/20/73 

1/4/73 

1/23/73 

2/15/73 

Mean Monthly 
Air Temp. 

U . 5 

U . 5 

11.17 

11.17 

11.17 

4.83 

4.83 

Mean Monthly 
Air Temp. 

4.83 

4.83 ' 

-6.00 

-6 .00 

-2.33 

-2.33 

0,5 

l|m 

18.76 

18.38 

18.25 

17.61 

15.40 

14.88 

lm 

14.40 

11.62 

9.60 

10.88 

9.63 

7.78 

9.03 

2 ^ 

18.05 

18.33 

17.78 

17.74 

16.18 

15.69 

2m 

15.28 

13.00 

12.57 

11.96 

12.39 

10.49 

10.43 

3k 

15.97 

16.41 

16.96 

16.65 

16.92 

16.35 

16.04 

3m 

15.84 

14.03 

14.15 

13.47 

13.69 

12.55 

11.53 

4k 

15.91 

15.66 

15.48 

15.73 

15.99 

4n 

14.87 

14.98 

14.45 

14.61 

13.14 

13.91 

5k 

.14.69 

15.06 

15.11 

15.10 

15.22 

15.31 

15.36 

5m 

15.57 

15.25 

15.33 

15.06 

15.17 

13.92 

U . 3 1 

lO^m 

15.43 

15.65 

15.64 

15.68 

15.77 

15.69 

15.87 

7k 

15.32 

15.35 

15.53 

15.39 

15.55 

1 5 k 

16.75 

16.73 

16.84 

16.76 

16.56 

16.79 

ICto 

15.77 

15.68 

15.69 

15.73 

15.77 

15.73 

15.76 

20|m 

17.61 

17.67 

17.72 

17.68 

17.53 

17.75 

15m 

16.69 

16.55 

16.64 

16.65 

16.70 

16.58 

16.68 

2 5 k 

18.31 

18.15 

18.25 

18.17 

18.17 

18.24 

20m 

17.64 

17.56 

17.55 

17.58 

17.49 

17.58 

1 

C 

25m 

18.24 

18.10 

18.17 

18.26 

18.07 

18.19 

Temperattire s i n °C 



Monitor well 1, Vale: page 2 

Date 
Logged 

2/20/73 

3/13/73 

4/3/73 

( o i l ) 
4/25/73 

5/1W13 

6/5/73 

6/26/73 

7/18/73 

8A0/73 

9/10/73 

Mean monthly 
Air Temp. 

0.5 

7.39 

9.56 

9.56 

16.33 

21.06 

21.06 

23,22 

23.83 

14.5 

lm 

3.76 

7.50 

5.84 

9.98 

15.23 

16.68 

19.24 

23.07 

23.45 

22.05 

2m 

8.60 

10.27 

8.04 

10.09 

11.07 

13.84 

15.03 

16.21 

18.94 

20.32 

3m 

10.69 

12.16 

9.91 

11.16 

11.59 

12.20 

13.15 

13.78 

15.26 

17.35 

4m 

12.77 

13.80 

11.81 

12.32 

12.63 

12.66 

13.25 

13.71 

14.41 

15.72 

5m 

13.77 

U . 7 8 

13.64 

13.69 

13.48 

13.61 

13.98 

U . 1 5 

14.29 

U . 8 4 

7k 
15.46 

15.51 

15.41 

15.34 

15.55 

15.26 

15.39 

15.43 

15.44 

15.33 

10m 

15.71 

15.82 

15.76 

15.72 

15.75 

15.84 

15.78 

15.85 

15.71 

15.77 

15m 

16.57 

16.68 

(16.10) 

16.62 

16.60 

16.66 

16.65 

16.65 

16.68 

16.67 

20m 

17.52 

17.65 

17.65 

17.56 

17.57 

17.54 

17.58 

17.61 

17.64 

17.62 

25m 

IS.11 

18.70 

18.43 

18.17 

18.15 

18.11 

18.23 

18.24 

18.23 

18.22 

1 

5 >W 
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Table 2 . Data from monitor well 2, V/arren 

Date 
Logged 

8/10/72 

9/15/72 

10/22/72 

11/15/72 

Date 
Logged 

11/15/72 

12/2/72 

12/11/72 

12/17/72 

IA2 /72 

1/29/72 

2/14/73 

3/5/73 

3/21/73 

4/30/73 

5/19/73 

6/18/73 

7/17/73 

Mean Monthly 
^ i r temp. 

21.11 

15.00 

11.28 

7.94 

Mean Monthly 
Air temp. 

7.94 

1.94 

1.94 

1.94 

2.8 

2.8 

5.17 

8.78 

8.78 

8.06 

14.94 

16.5 

20.39 

lk 

14.74 

12.38 

11.27 

lm 

10.88 

10.46 

9.18 

8.64 

8.27 

7.91 

5.84 

7.09 

7.30 

9.34 

11.53 

12.09 

13.66 

2k 

12.48 

12.40 

11.42 

2m 

11.35 

10.79 

9.93 

9.67 

8.77 

8.45 

8.18 

7.81 

8.11 

8.66 

9.34 

9.99 

10.64 

3 k 

10.75 

10.85 

11.44 

U . 3 9 

3m 

u.a 
10.99 

10.68 

10.39 

9.37 

8.77 

9.8 

9.18 

9.17 

8.98 

9.23 

9.52 

9.76 

Agm 

10.09 

10.55 

4m 

11.00 

10.73 

10.55 

9.97 

9.62 

10.39 

10.04 

9.93 

9.56 

9.58 

9.63 

9.78 

5k 

9.66 

9.81 

10.07 

10.24 

5m 

10.49 

10.57 

10.62 

10.60 

10.16 

10.03 

10.47 

10.36 

10.29 

9.98 

9.88 

9.90 

10.01 

6k 

9.79 

9.90 

6m 

10.19 

10.25 

V 

7k 

9.86 

9.89 

7 k 

9.98 

10.00 

10.06 

10.10 

10.13 

10.16 

. 10.16 

10.19 

10.11 

10.05 

8 ^ . 

9.93 

9.92 

IQm 

9.98 

9.98 

9.97 

9.98 

9.98 

9.99 

10.00 

10.02 

10.05 

10.11 

10.08 

10.07 

9k 

9.98 

9.96 

15m 

10.04 

10.04 

10.04 

10.04 

10.03 

10.03 

10.03 

10.03 

10.03 

10.08 

10.11 

10.03 

1 0 k 

10.3 

10.02 

10,00 

9.99 

1 5 . ^ 

10.05 

10.05 

10.05 

10.04 

, 

1 
1 



Monitor well 2, '.Varren: page 2 

Date f̂ean Monthly 

Logged / Air Temp. lm 2m 3m 4m 5m 7 k 10m 15m 

8/U/73 21.11 14.56 12.03 10.54 9.99 9.89 10.03 10,07 10.04 

10/23/73 11.28 12.19 12.17 11.37 10.69 10,26 10.02 10.04 

12/19/73 1.94 8.99 9.07 10,15 10,32 10,39 10,01 10.04 10,00 

CJ 
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Table 3.' Dati froni .-onitor vrall 3 , Pebble Springs 

Date 
Logged 

2/2J/ iy 

4/4/73 

hi"ih/m 

5 / 2 2 / n 

6/1/73 

6/19/73 

8/1/73 

8/19/73 

9/4/73 

10/15/73 

1/18/74 

Mean I-Ionthly 
Air Temp. lm : 

3.9 

9.83 

9.83 

17.89 

21.61 

21.61 

25.0 

25.0 

17.06 

11.17 

9.23 

12.98 

15.62 

15.27 

17.07 

21.77 

18.50 

19.85 

16.81 

(8.85) 

2m 

8.27 

9.61 

10.96 

13.19 

13.48 

14.57 

17.42 

18.50 

19.19 

18.49 

10.73 

3m 

11.23 

10.87 

11.12 

12.48 

12.92 

13.61 

15.72 

15.43 

17.21 

17.48 

13.71 

4m 

13.21 

12.37 

12.10 

12.94 

13.15 

13^57 

U . 6 5 

15.09 

15.71 

16.62 

15.04 

5m 

14.46 

13.44 

12.65 

3^.70 

13.63 

13.86 

U . 3 1 

U . 5 7 

15.03 

15.88 

15.35 

7k 

15.34 

15.20 

15.01 

15.03 

14.73 

U . 7 6 

U . 5 2 

14.46 

U . 5 3 

14.82 

15.47 

10m 

15.14 

15.29 

15.25 

15.29 

15.11 

15.22 

U . 9 9 

14.95 

14.96 

14.86 

1 5 . U 

15m 

14.96 

15.15 

15.21 

15.25 

15.31 

15.62 

14.87 

15.39 

15.45 

15.37 

15.33 

2Cm 

15.24 

15.39 

15.38 

15.57 

15.49 

15.89 

15.51 

15.35 

15.58 

15.61 

15.52 

25ra . 

15.50 

15.64 

15.65 

15.78 

15.73 

15.86 

15.83 

1 

1 



Table 4 . Data from monitor well 4,- Baker 

Date Mean Monthly 
Logged 

12/21/72 

1/6/73 

1/24/73 

2/8/13 

2/21/73 

3/14/73 

4/4/73 

4/26/73 

5/18/73 

6/6/73 

7/5/73 

7/18/73 

8/9/73 

^/5/73 

Air Temp. 

-5.44 

-5 .00 

-5 .00 

0.17 

0.17 

6,00 

5.78 

!^78 

13.67 

16,67 

19.72 

19.72 

20,78 

12,17 

lm 

3.23 

2.97 

1.74 

1.77 

1.90 

4.56 

6.50 

9.13 

15.35 

16.21 

20.17 

a . 7 2 

21,35 

17.75 

2m 

7.46 

7.22 

6.72 

5.24 

4.95 

5.79 

. 6 , 3 4 

7.38 

8.07 

10.47 

13.51 

13.77 

15.09 

15.43 

3ra 

9.31 

9.37 

8.97 

7.26 

7.06 

7.11 

7.21 

9.85 

8,02 

9.03 

U . 0 4 

11,55 

12.72 

13.80 

4m 

10.55 

10.67 

10.13 

8.78 

8.49 

8,33 

8,16 

8,27 

8.50 

8,94 

10,18 

10.56 

11.38 

12,51 

5m 

11.32 

11.09 

10.82 

lo.a 

10.07 

9.79 

9.35 

9.52 

9.59 

9.60 

10.08 

10.11 

10,60 

11.26 

7k 
10.91 

10.90 

10.85 

10.73 

10.67 

10.52 

10.46 

10.34 

10.20 

10.19 

10.26 

10.32 

lo.a 

10.51 

10m 

10.71 

10.73 

10.75 

10.74 

10.73 

10.68 

10.64 

10.57 

10.52 

10.52 

10,52 

10.50 

10,52 

1.0.57 

15m 

10.79 

10.78 

10.79 

10.79 

10.79 

10.79 

10.74 

10.79 

10.78 

10.77 

10,80 

10,80 

10,80 

10,80 

20m 

10.98 

10.91 

10.97 

10.96 

10.98 

10.98 

10,97 

10.98 

10,99 

11,00 

11,01 

U , 0 2 

11.02 

U , 0 2 

25m 

11,11 

11,13 

11,10 

11,10 

11,10 

11,10 

11,10 

U . 1 0 

11.13 

11,13 

11,13 

11,12 

1 

1 
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Table 5. Data f ro- aoni tor wejj. 5, Duftir 

Date 
Logged 

12/22/72 

1/11/73 

1/25/73 

2/9/73 

2/26/73 

3/15/73 

4/5 A3 

4/27/73 

6/1/73 

6A9/73 

7/9/73 

8/1/73 

9/4/73 

11/1/73 

I-Iean I-Ionthly 
Air Tenp, lm 

-2.94 

0.22 

0,22 

2.5 

2,5 

7.0 

6,67 

6,67 

16,5 

I 6 . i 

19.94 

20.22 

13.44 

5.28 

8,36 

5.14 

6.80 

5.30 

8.28 

8,83 

U.O7 

14.07 

15.94 

16.78 

21,29 

22*, 51 

18,00 

12.06 

2m 

10.09 

8.72 

8.76 

8,69 

9.38 

9.90 

10.37 

13.74 

12.82 

13.93 

16,31 

17.21 

18,41 

15.06 

3m 

11,32 

10,81 

11,70 

10,62 

10.58 

10,98 

11,35 

11,13 

12,70 

12.93 

14.09 

15.23 

16,71 

15.43 

4m 

12.35 

12,33 

12,35 

12,80 

12,40 

12,54 

12,94 

U . 5 8 

13.12 

13.06 

13.27 

13.73 

U . 2 4 

15.08 

5m 

12,75 

13,02 

12,73 

13.11 

13.00 

13.08 

13^06 

12.59 

13.12 

13.10 

13.20 

12.72 

13.55 

14.27 

7k 

12.89 

13.20 

12.95 

13.08 

12,92 

12,98 

I 3 . U 

12.78 

13.12 

13.09 

13.23 

13.18 

12.49 

13.19 

10m 

12.97 

13.31 

13.07 

13.16 

12.94 

13.05 

13.00 

12.98 

13.24 

13.19 

13.22 

13.26 

13.35 

13.35 

15m 

13.26 

13.56 

13.44 

13.66 

13.39 

13.76 

13.76 

13.72 

13.97 

13.77 

13.77 

13.77 

13.65 

13.74 

20n 

13.55 

13.76 

13.70 

13.87 

13.67 

U . 2 5 

13.84 

13.77 

13.92 

13.91 

13.90 

13.85 

13.84 

13.91 

25m 

13.88 

14.02 

13.99 

14.10 

13.96 

U . 2 8 

U .03 

14.08 

14.05 

14.06 

1 

1 



Table 6. Data from monitor well 6, Burns 

Date 
Logged 

2/19/73 

3/12/73 

4/2/73 

4/24/73 

5/16/73 

6/4/73 

6/28/73 

7/17/73 

8/8/73 

8/21/73 

9/12/73 

Mean Monthly 
Air Temp. 

-0.72 

5.33 

4.72 

4.72 

12.61 

16.78 

16,78 

19.61 

20.06 

20.06 

11,17 

lm 

6.44 

6.74 

6,81 

7.15 

11,47 

14.35 

16.87 

20.20 

19.72 

20.31 

18,40 

2m 

7.22 

7.77 

7.76 

8.26 

8,20 

9.50 

11,42 

13.27 

14.46 

15.76 

16,07 

3m 

9.38 

8,75 

7.75 

9.27 

9.27 

9.47 

10.47 

10.92 

11,77 

12,54 

13.19 

4m 

10.63 

9.72 

9.96 

10,18 

10.56 

10,38 

11,04 

11,09 

11,21 

11,37 

11,87 

5m 

11,25 

11,10 

11.33 

11,34 

11,29 

11,17 

11,80 

11,38 

11,40 

11.33 

11.64 

7k 
12.38 

12.39 

12.40 

12.38 

12.35 

12.39 

13.03 

1 2 . U 

12.20 

12.30 

12.29 

10m 

12.58 

12.53 

12.59 

12.63 

12.83 

12.83 

13.18 

12.56 

12.58 

12.56 

12.57 

15m 

13.42 

13.33 

13.37 

13.34 

13.44 

13.43 

13.56 

13.44 

13.45 

13.42 

13.46 

2dm 

13.77 

13.76 

13.76 

13.77 

13.74 

13.76 

13.79 

13.81 

13.79 

13.78 

13.78 

25m 

14.07 

U . 0 7 

14.06 

14.06 

U . 0 7 

14.05 

14.17 

14.10 

14.10 

U . 0 9 

14.10 

1 

1 
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below that depth. The ;-radiont difference may reflect the local geologic 

conditions in which semi-consolidated lacustrine tuffaceous sediments near 

the aurl'iice overlie a dense welded ttiff. Ihe site is located in sage-covered 

rollin/'; hills. The average annual temperattire is about 10°, with monthly 

aver:i,';e variations between -4° and +21°G. A good ctirve was not obtained at 

this site because it was not Ib.'̂ ged for a stifficient period and becatise 

convection of the water in the plastic pipe upset the shallow giî adients. 

At a depth of 2 meters the annual variation appears to be about 9°. At 

5 meters records show a change of only about ^°, but this may reflect the 

temperattire disturbances due to convection rather than true temperattires. 

By 20 meters the i*ell showed extreme stability with changes of only 0.05°. 
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SH.'dliOV̂  iiELL PROGRAM 

The goal of this jAiase pf the study vras to see if geothermal anpmalies 

could be identified by temperature measurements from bore holes drilled 

only 2 or 3 meters deep. Ihe results of this sttidy are still imclear as 

the aneOysis of the date gathered has not been completed. From what has 

been learned thus far it appears that the method has promise, but the 

gathering and working up of the data to make useful comparison is so time 

consuming that drilling the holes to a depth where they are out of the 

effects of solar heating is more worth-v*iile. This sttidy has fallen into 

two divisions, the first is the intensive examination of the geothermal 

anomaly in the Cow Hollow area, and the second is the reconnaissance 

drilling in other parts of eastem Oregon. In the Cow Hollow area (Figure 12) 

48 holes were drilled to a depth of at least 3 meters, but some as deep 

as 8 meters. During the reconnaissance drilling 92 holes were drilled to 

a depth of 3 to 7 meters in varlotis areas in eastem Oregon. These areas 

are shown on Plate 1. 

The holes were drilled With a Mobil Minuteman ppwer auger and when 

completed were cased with plastic pipe, capped at the bottom, and filled 

with water. A cap ti«as also placed at the top of the pipe to enstire successftil 

re-entry, Temperattire measurements were then made in the drill holes 

after the upsetting effects of drilling had diminished and the holes had 

stabilized. In practice we fotind that a relatively experienced crew was 

able to drill between one and tttfo shallow holes a day. Nearly all holes 

vrere drilled in tuffaceous sediments, with a few in alluvium. Because of 

the abrasiveness of the tuffaceous sediments, bit wear was high and life of 

the augers was short. Frequent moves contributed to making this progntm 

relatively costly per foot of hole drilled. 
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To derive useful information from temperattire meastirements taken 

within the zone of cuinual temperature changes requires the awareness of 

oeveral variables, aside from annual air temperature changes. Also 

important is the elevation, grotind cover, direction and inclination of 

the slope, ground-water movements, and ctiltural changes. The object of 

this study was to analyze or avoid these effects in order to see if sig

nificant data about the heat flow could be obtained from shallow holes. 

Temperature variations due to annual air temperattire changes could be 

accounted for either by using monitor wells to record these changes, or 

by taking all meastirements in the areas to be compared within an interval 

of one or two days. 

Since temperattire decreases with an increase in elevation, a "lapse 

correction" for elevation was applied to the data. The correction factor 

used was -3°C/km. For the shallow wells, the lapse correction was applied 

in order to corirect the mean annual stirface temperattires to a common 

elevation (in Table 7 the mean elevation used was 1000 meters). Measurements 

for an individtial group of holes were made over a period of one day, or at 

most a few days, so that the temerature drift wotild be minimal. VJhere the 

temperature measurements spanned several days, meastirements were made in 

at least one well every day so that drift corrections could be applied eind 

the data reduced to a coranon day. There has been no attempt to match the 

temperattire data from the different areas by using a theoretical temperattue-

versus-date curtre. At the present time the data are only significant when 

compared to the local group of drill holes. 

The shallow-hole data from Cow Hollow sho\m in Table 7 gives the 

results of meastirements taken at different times. Table 7 also gives the 

elevation and lapse correction used in preparing a comparison of the data. 



Table 7. Data from shallow holes. Cow Hollow 

Loca t ion 

VE. - A 

VS - B 

VE - C 

VE - D 

VE - E 

VE - F 

VE - G -

VE - H 

VE - I 

VE - J 

VE - K 

VE - L 

V E - M 

VE - N 

VE - 0 

ra - p . 

ra - q 

vs - ii 

ra - s 

ra - T 

ra - u 

Elevation 

768 

913 

925 

841 

878 

823 

832 

811. 

872 

830 

811 

780 

884 

872 

835 

881 -

860 

963 

835 

719 

771 

Lapse 

-0.72 

-0.26 

-0.23 

-0 .48 

-0.37 

-0,53 

-0.50 

-0.57 

-0 ,38 

-0 ,51 

-0,57 

-0,66 

-0,35 

-0.38 

-0 ,50 

-0,36 

-0.42 

-0 .11 

-0.50 

-0.84 

-0.69 

10/15/72 
lm 3m 

17.49 16.87 

17.79 16.91 

17.41 16,13 

17.87 16,85 

U .40 16,29 

16.40 16,18 

17.79 18,05 

16.90 16.68 

16.21 15.86 

16.01 16,22 

5/8/73 
lm 3m ^ 

12.18 11.54 

11.72 

12.17 

12.46 11.44 

11,61 11.92 

12.67 (11.88) 

13.09 11.71 

11,81 (11,07) 

10.99 11.05 

11,62 11,33 

6/25/73 
lm 3m 

18.80 

19.39 

19.54 

20.41 

19.25 

20.78 

16.70 

16.75 

17.92 

18.77 

18.73 

17.94 

17.26 

19.76 

17.92 

18.20 

17.25 

17.57 

17.94 

18.31 

12.76 

12,66 

12.80 

12.93 

13.02 

13.17 

13.48 

12.25 

12.47 

13.52 

13.67 

12.24 

11.54 

13.96 

12.12 

12.28 

11.80 

12.67 

12.78 

9/7/73 
lm 3m 

22.13 

22.90 

23.14 

23.07 

23.75 

22.50 

23.88 

2a..33 

21.08 

21.37 

22.96 

22,68 

32,46 

20.99 

23,68 

18.76 

IS.70 

. 17.78 

21.44 

22.70 

16.72 

16.99 

16.00 

16,68 

16,00 

16,12 

17.23 

16.26 

15.52 S 

15.70 

17,44 

17,68 

16.12 

14.17 

18,09 

16.02 

15.91 

15.03 

16.29 

16.60 



Shallow holes, ̂ ow Hollow: page 2 

Elevation Lapse 

850 

Location 

VE - V 

ra - w 

ra i»x 

VE - Y 

ra - AA 

ra - AB 

ra-- AC 

VE - AD 

ra - AE 

YtJ - A 

VW - B 

vi; - D 

10/15/72 
Im 3m 

5/8/73 
lm 3m 

832 

823 

890 

847 

902 

835 

844 

832 

713 

725 

722 

C - A (Cairo) 780 

C - B 

C - C 

C - 0 

C - E 

C - F 

C - G 

C - H 

869 

793 

790 

786 

835 

866 

853 

-0,45 

-0,50 

-0.53 

-0,53 

-0.46 

-0,29 

-0.50 

-0.47 

-0.50 

-0.86 

-0.83 

-0.83 

-0.66 

-0,39 

-0.62 

-0.63 

-0.64 

-0.50 

-0.40 

-0.44 

6/25/73 
lm 3m 

17.22 12.62 

18.48 12,60 

18,00 12.28 

18.20 12.71 

9/7/73 

17.57 

17.63 

18.66 

17.17 

19.94 

19.56 

18.82 

19.61 

19.08 

18.82 

12.46 

12,55 

12.64 

11,46 

12,61 

12,71 

13.09 

12.70 

12.64 

lm 

21.69 

22.88 

21.99 

22,02 

21.53 

22.65 

22.77 

2 2 . a 

22,17 

20,62 

21.53 

20.60 

22.47 

21.13 

22.90 

22.47 

22,01 

23.45 

22.94 

22.21 

3m 

16.66 

16.79 

16.12 

16.26 

16 . a 

16.59 

17.34 

16.69 

16.00 

16.35 

15.52 

15.39 

15.78 

15.26 

16.01 

16.69 

16.98 

16.80 

16.54 



Shallow holes . Cow Hollov/: page 3 

Location 

MB - A 

MB - B 

MB - C 

MB - D 

M Q . E 

C - I 

Elevation 

814 ' 

762 

921 

855 

808 

805 

Lapse 

-0.56 

-0.71 

-0.24 

-0,44 

-0,58 

-0.59 

10/15/72 
lm 3m 

5/8/73 
lm 3m 

6/25/73 
lm 3m 

18.15 13.14 

18.66 13.06 

17.97 12.61 

19.08 13.49 

18.78 13.83 

19.63 12.70 

9/7/73 
lm 3yi 

22.29 16.a 

22.24 16.43 

21.73 16.74 

23.07 16.96 

22,62 

f? 



- ' f J -

TJiua far the correljation between the temperatures fovind in the shallow 

lioles and the heat flow as determined from the deeper holes has not been 

resolved, Blackwell and Bowen are continuing to t«ork on the data and 

intend to publish-a study oi" the area in the near future using the data 

gathered under this contract. 

The information on the other shallow holes drilled tinder this study 

are listed in Table 8, This listing gives location,, elevation, lapse 

correction, date holes vrare logged, and temperattires at various depths. 

The general areas vdiere these holes are located are also shown on Plate 1. 



Table 8. Data fron scat tered shallow holes 

Shallow Hole Information 
Temperatures in °G; Elevation in meters; Lapse correct ion to lOOOa elevat ion; nu-nibers in paren. 
indicated depth at wiiich temperattire was taken. 

Location Elevation Lapse Date lm 2m 

•tadivL-n. Hot Springs 

3V:iNS$ sec 28 T7o R39S HI 1009 +0.0 12/5/72 8.12 10,60 

S'A'î NSi sec 28 T7S R39S H2 1009 TO.O 12/5/72 10.14 12.87 

SW^NEi sec 28 T7S R39E H3 1009 +0.0 12/5/72 6.40 7.52 

SW^NEi sec 28 rZS I09E H^ 1009 +0.0 12/5/72 6.87 10.50 

Malhetir Cotmty 

SE^SV/i sec 36 T17S R453 IMAj 744 -0.77 8/24/72 

SS^SWs sec 36 TI7S H45S I-IHAg 744 -0.77 8/24/72 

SEiii3$ sec 36 T17S R453 H H & L 756 -0.73 8/24/72 

SS^NEi sec 36 T17S R45E Î iHBg 756 -0.73 8/24/72 

NEiNEi sec 36 n 7 S R45E l-5HCi 768 -0,70 8/24/72 

miimh sec 36 TI7S R45E MHC^ 768 -0.70 8/24/72 

iNlWilÊ  sec 15 T17S R45E MHDĵ  878 -0.37 9/6/72 20,46 16,31 

N^v'^MS-i s e c 1 5 T 1 7 S R 4 5 E >IHD2 878 -0.37 9/6/72 19.59 16.14 

SŴ SŴ  sec 15 T17S R45E I-IHEL 9 5 1 -0.15 9/6/72 19.76 16.57 

S\f^V;^ sec 15 T173 R45E MHF^ 936 -0.19 9/6/72 : 19.15 

SSiSWi sec 36 T16S R45E I'iHG^ 892 -0,32 9/6/72 20.04 17.03 

S'43W$ sec 36 I16SR45E MHH-L 865 -0.41 9/6/72 22.97 19.68 

SEimif; sec 36 T16S R45E MHl3_ 913 -0.26 9/6/72 22,49 19.35 

depths logged 
3m 

13.34 

15.87 

8,33 

U.60 

14.495 

14.235 

14.82 

15.075 

14.745 

14,90 

14.04 

u.io 

14.70 

14.57 

14.51 

16.91 

16.34 

4m 

15.16 

17.40 

9.14 

12.04 

5m 

18.15 

9.77 

12.61 

13.90 (3.7m) 

13.73 (3.am) 

14.245 

14.49 

14.325 

14.292 

I 3 . U 

U.505 

14.360 

13.30 

12.89 

13.04 

13.39 

15.51 

14 .'37 

12.99 

13.15 

12.61 

12.67 

13.15 

14.91 

6m 7k 

I 

14.53 

U . 4 2 

14.60 

15.54 

13.18 13.23 



Scat te red shallov: holes 

S..i31.i sec 36 T17S R433 JaA3_ 

SV'iSEr sec 36 TI7S R43E JaB-L 

ffiifE^, sec 36 T16S ]i44S JaC 

fnvi:ei sec 36 T16S Ii44E JaD^ 

3Wi;NWt sec 36 T16S RMtE JaE]_ 

3EiS3P sec 26 T17S R44E (Farm) 

SEisV/i; sec 36 T17S R45E I-IHA 

Double Mountain 

5\:im:i sec 5 T20S R44E DM 

3EtJffit s ec 20 T203 RA4E Dlffl 

iEPNEi sec 23 T2GS R44E DlC 

,>Ei.?Ct s ec 12 T20S R44E DW 

Sane S p r i n g Gulch 

SSiSEi s e c 7 T20S R44E K£GS 

N'StSEt s ec 30 T20S R44E KSGB 

Adrian 7 i m i n . Quadrangle 

> '4S£i s ec 16 T21S H46E AdA^ 

y::t5S7 s ec 16 T21S EASZ AdAg 

iV.^tSEt s ec 16 T213 H46E An.A3 

>; iSE- sec 16 T21S RA6E Ad-A^ 

jv.-tSE; s ec 16 T21S R46S AdA5 

ErSEt s ec 16 T21S =4oE .kdSi 

page 2 

796 

803 

786 

767 

741 

725 

744 

7A4 

917 

951 

832 

774 

Sll 

799 

799 

799 

8O5 

8U 

771 

-0.61 

-0.59 

-0.64 

-0.70 

-0.78 

-0.83 

-0.77 

-0.77 

-0.25 

-0.15 

-0.50 

-0.68 

-0.57 

-0.60 

-0.60 

rC.60 

-0.59 

-:'.57 

-0.69 

10/14/72 

10/14/72 

10/10/72 

10/10/72 

10/10.72 

9/30/72 

9/10/73 

8/18/73 

8/18/73 

8/19/73 

8/18/73 

8/18/73 

8/18/73 

8/23/72 

8/23/72 

8/23/72 

8/23/72 

3/23/'® 

8/23/72 

lm 
17.03 

17.47 

17.36 

17.66 

16.62 

17.32 

22.29 

22.22 

22.62 

21.80 

22.01 

24.24 

21.30 

2m 
16.97 

17.34 

16.68 

17.21 

16.07 

16.49 

18.65 

16.93 

17.67 

17.62 

18.07 

19.17 

16.30 

-

3m 
15.58 

15.80 

14.93 

15.29 

14.49 

15.20 

15.66 

14.34 

4m 
U . 6 I 

U.64 

lU.lS 

. 14.17 

13.68 

13.99 

U.36 

15.71(2.5m) 

14.91 

15.33 

16.685 

1 7 . a 5 

16.125 

15.43 

16.36 

l A QOC 

U.595 

5m 
14.13 

14.07 

U.16 

13.74 

13.34 

13.10 

13.785 

6m 
14.11 

. 13.98 

. 14.23 

13.76 

7k . 
14.19 

13.99 

14.29 

13.81 

12.83 (8k . 

1 

v^ 



Scattered shall 

iSiSE; sec 16 T21S .n4.6E .-idBa 

NS;3Ei sec 16 T21S R46E AdBo 

:3i5E5 sec 16 T213 R46E AdB^ 

rS-^oEi sec 16 T21S R46E .^dS, 

oEiSVi'i sec 16 T.113 R46E .̂ dC-j_ 

5Si3V;i sec 16 T21S R46E AdC2 

SV.^SE; sec I6 T21S R46E AdA. 

lEiSEi sec 16 T21S R46E AdB5 

SV.'iSEi sec. 16 T21S R46E AdA 

NEiSEi sec 16 T21S R46E AdB 

SE^SWi sec 16 T21S R46E AdC 

East Silver Creek 

M i S E i sec 21 T23S R26E B-A 

W i ^ i sec 34 T23S R25E B-B 

NE^rW^ sec 33 T23S R26E B-E 

NW$NWi- sec 18 T23S R26E B-F 

SSiSEi sec 1 T23S R26E B-G 

Wfiim^ sec 1 T23S R26E B-H 

Gamp Harney 

mi7SEk sec 32 T24S R32tE CH-A. 

NV.'iSEt sec 32 T24S R32iE CH-B 

.ow holes 

771 

771 

770 

771 

831 

831 

811 

771 

8O5 

771 

831 

1295 

1356 

1329 

1329 

1311 

1311 

1253 

1253 

: Page 

-0.69 

-0.69 

-0.69 

-0.69 

-C.5I 

-0.51 

-0.57 

-0.69 

-0.59 

-0.69 

-0.51 

40.89 

+1.07 

•»0.99 

•0.99 

•rO.93 

*0.93 

•0.76 

•0.76 

3 

3/23/72 

3/23/72 

8/23/72 

8/23/72 

8/23/72 

8/23/72 

9/7/72 

9/7/72 

9/8/73 

9/8/73 

9/8/73 

8/21/73 

8/22/73 

8/22/73 

8/21/73 

8/21/73 

8/21/73 

8/20/73 

8/20/73 

In 

22,52 

24.70 

23.68 

17.74 

18.04 

19.76 

18.51 

20.42 

18.94 

20.77 

2m 

20.03 

21.U 

19.46 

22.38 

20.75 

14.66 

.13.93 

U .37 

16.32 

15.29 

16.43 

14.20 

16.42 

3n 
16.385 

17.765 

16.885 

16.63 

16.095 

. 15.965 

17.05 

17.46 

16.84 

18.52 

17.62 

12.42 

11.74 

11.93 

12.92 

13.60 

11.47 

12.89 

4n 

14.92 

14.60 

U .28 

U.88 

15.64 

10.70 

11.49 

10.37 

11.15 

5ai 

L4.08 

14.035 

13.78 

13.97 

14.60 

6m 

13.95 

13.83 

U . I 5 13.98 Cm) 



Scattered shallow holes: Page 4 

.jrr;;:E; sec 22 T24S fi32sE CH-C 

SEiSE .̂ sec .21 T24S 102^3 ' CH-D 

.T.-.̂ IWi sec 11 T25S R32p CH-E 

Christmas Lake 

N\4SV,̂  sec 33 T26S R20E CL-C 

m i ^ . l i sec 28 T26S R20E CL-D 

SEiSEi sec 26 T26S R19E CL-E 

Wagontire . 

ir/.'iSV/̂  sec 10 T26S R25E W-A 

m i m i sec 28 T27S R25E W-B 

iYŵ SEi sec 22 T26S R25E W-C 

SViNE^ sec 21 T26S R24E W-D 

SEiNE^ sec 28 T26S R25E K-E 

Silver Lake 

SEiSWt sec 11 T28S RI5E SL-A 

NW'iSEi sec 15 T28S RI5E SL-B 

SE-iSE^ sec 5 T28S RI6E SL-D 

NE^NEt sec 9 T28S RI6E SL-E 

ME$NSi sec 8 1283 RI5E SL-F 

rffî NEi sec 9 T283 RI5E SL-G 

1254 rO.76 8/20/73 

1253 •0.76 8/20/73 

1250 +0.75 8/20/73 

lm 
19.16 

20.23 

18.85 

2m 
15.02 

16.03 

13.99 

3m 
11.90 

12.69 

U . 4 2 

4m 
10.49 

U . 9 1 (3.9m) 

13U 

1311 

1311 

1433 

1402 

1 3 a 

14194 

1341 

1341 

1326 

1332 

1323 

1341 . 

1326 

•0 .93 

*0.93 

••0.93 

•1 .30 

•1 .21 

•1 .02 

•1 .48 

•1 .02 

1.1.02 

•0 .98 

T I . O O 

•0.97 

•1 .02 

•0 .98 

8/22/73 

8/22/73 

8/22/73 

8/22/73 

8/22/73 

8/22/73 

8/22/73 

8/22/73 

8/23/73 

8/23/73 

8/23/73 

8/23/73 

8/23/73 

8/23/73 

17.06 

19.80 

19.29 

18.65 

17.36 

18.09 

18.90 

18.18 

21.09 

15.82 

16.85 

15.07 

18.15 

15.26 

12.29 

11.61 

10,54 

U . 0 3 

13.17 , 

14.11 

U . 2 1 

14.18 

16.25 

11,97 

12.24 

11.24 

13.30 

11.47 

10.15 9.66 

10.86 (2.77m) 

9.98 

11.87 

11.02 

11.62 

11.22 

11.23 

10.56 

10.47 

9.94 

9.61 

13.09 (2.95m) 

10.04 

9.60 

9.08 

11.05 

9.05 

9.25 

8.87 

S.52 

9.97 

8.21 

^ 



Scattered shallow holes: Page 5 

Paisley 

•Mv5i\n;i sec 5 T30S H17E P-A 

SEiSEi sec 14 T30S R17E P-B 

Nl'-^E^sec 11 T3OS RI7E P-C 

3S$S\vt sec 2 T30S R17E P-D 

3E5SE^ sec. 12 T30S RI7E P-S 

NS-;-NE-i.'sec-10 T29S.R23E ?-F 

SEtSWt sec 15 T29S R23E P-G 

NE^.v^ sec 21 T3OS R23E P-H 

SW ŜlVi sec 33 T29S R23E P-I 

SEtSE^ sec 1 T30S R22S P-J 

Coleman Point 

mihm^ sec 17 T36S R18E CP-A 

m i m h sec 19 T36S R18E GP-B 

NEilffit sec 24 T36S RI7E GP-C 

NE^Ei sec 19 T36S R18S CP-D 

NEiNEi sec 8 T36S RI7E CP-E 

Cox F l a t 

IWiNSi sec 34 T37E R18E CF-A 

NW^NSi sec 16 T37S R18E CF-B 

SWtNEi sec 15 T37S R18E GF-C 

1302 

1302 . 

1302 

1302 

1302 

1308 

1308 

1308 

1308 

1308 

•0 .91 

• 0 . 9 1 

• 0 . 9 1 

•0 .91 

• 0 . 9 1 

•0 .92 

• 0 . 9 2 

•0 .92 

•0 .92 

•0 .92 

8/23/73 

8/23/73 

8/23/73 

8/23/73 

8/23/73 

8/23/73 

8/22/73 

8/22/73 

8/22/73 

8/22/73 

I n 
22.34 

18.40 

21.68 

18.56 

22.30 

15.83 

15.95 

19.20 

17.36 

19.68 

2m 
17.57 

13.78 

17.16 

14.62 

16.78 

11 .81 

12.05 

15.07 

U . I 5 

14.97 

3m 
U . 4 2 

n . 3 5 

U . 1 9 

11.90 

U . 4 3 

9.70 

10.28 

13.51 

11.79 

12.93 

4m 
12.72 

10.95 

12.45 

13.06 

. 9.25 

9.93 

12.61 

10.73 

12.20 (3.8m) 

1594 

1634 

1634 

1634 

1682 

1698 

1728 

1737 

• 1 . 7 8 

•1 .90 

•1 .90 

•1 .90 

•2 .05 

•2 .09 

• 2 . 1 8 

• 2 . 2 1 

8/24/73 U . 8 1 10.56 8.23 

8/24/73 12.19 9.48 7.69 

8/24/73 15.31 12.49 10.47 

8/24/73 15.40 11.99 9.72 

8/24/73 13.93 10.55 8,02 

8/24/73 U . 2 5 11.45 9.36 

8/24/73 13.01 10.05 8.42 

8/24/73 17.94 U . 2 6 I I . 4 6 

7.37 

6.85 

9 .42 (3.92m) 

8.53 

6.83 

8.47 (3.8m) 

7.56 

9.78 

00 



Scattered shallow holes: Page 6 

Elev. Lapse Date 
3aker 

3m 4m 5m 10m l l m 
T 9S R40E (2630 AubuTTi Ave) 1045 -O.U 11/5/72 9.83 11.39 11.49 11.63 11.65 

Baker 
T9S R40S 16 (940 Campbell Ave) 1045 -O.U no date 11.96 11.49 11.33 

Baker 
lm 2m 3m 4m 

3EiS-.5 sec 10 T9S R41E VR-l 7/5/73 17.17 12.30 10.90 10.66 

SS^SEt sec 18 T93 R4IE VF-2 7/5/73 16.86 12.33 10.81 10.44 
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PiRS-DItlLLa) HOOJS 

In addition to the holes of varying depth vftiich were drilled dtiring 

the present investigation, we tindertook a concentrated program of locating 

and measuring temperiature gradients in pre-drilled holes such as abandoned 

water wells, mineral exploration holes, and petrolevm wells. Measurement 

of pre-drilled holes represents the most efficient means of rapidly securing 

temperature gradient information over a large area. To date 81 holes have 

been meastired throughout Oregon (see Plate 1). The btilk of the holes lie in 

southeastern Oregon where water wells are more abtindant. 

The gradients meastired in pre-drilled holes have been periodically 

published or placed in open file (i^wen, 1972 and Bowen and Blaclcwell, 1973, 

and Bowen, 1975). 

The results to date are tabulated in Table 9. Detailed temperattire 

logs for each of these holes are available for inspection at the various 

offices of the Department of Geology and Mineral Industries. Hole ntimbers 

represent location hy section, township, and range, eg., hole number 1-13-3-20 

is located in section 20 of tovmship 1 south, range 13 east. Ifttless other-

vase noted, all holes are, south and east of the Willamette mieridian and base 

line. 

The quality of the temperattire gradients tabtilated in Table 9 is 

highly variable. The pre-fdrilled holes utilized in this program are mainly , 

water wells exceeding six inches in diameter and holes of this type are 

subject to water movement within the well or the aquifer. These currents 

distort the temperattire patterns and make the calculated average gradients 

semi-qualitative at best. Most of the gradients are probably accurate to 
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Table 9. Temperature gradients in pre-drilled holes 

Hole no. 

3N-21-S19 
3N-21-G36 
3N-47-S26 . 
2N-21-S 1 
2N-22-S 6 
2N-24-S 5 
2N-27-S 7 

1 -13-320 
1 -35-S36 
8 - 1 5 - 39 
8 -37-^28 
8 -37-S29 
8 -37-S32 
8 -41-S34 

8 -42-S24 
8 -42-S29 
9 -39-S13 
9 -41-S7 
10-38-324 
12-01Vf-S4 
13-29-315 

13-31-S26 
13-31-S27 
16-43"57 
17-45-33 
19-31-313 
21-35-Slla 
2i-.35-Siib 

21-42-S27 
21-46-S7 
22-21-39 (?) 
23-23-327 
25-6W-S21 
27-30-313 
27-30-319 

27-30-321 
27-30-326 
27-30-S27 , 
27-30-S36 
28- 8-35 
32-2VJ-S4 
37-18-31/, 

North V.vest 
Latitude Lon^itud 

45°44' 
45°42' 
45°42 
45°41' 
45°a 
45V" 
45°40« 

45°28« 
45°25' 
44°51' 
44°51' 
44°51' 
440501 
44''50< 

44°51' 
44°50' 
44 47' 
44°47 
44°41' 
44°34 
44°27 

44^24 
44°24' 
44°12 
44°07 
43°55 
43°45 
43°45 

43^43 
43°45 
43°40 
43°33 
43°23 
43°14 
43°13 

43°13 
43°12 
43°12 
43°11 
43°10 
42°49 
42°22 

120°!/, < 
120°09' 
116°54' 
120°08' 
120°07' 
119°51' 
119°29« 

121°12« 
120°08« 
120°54' 
118°11' 
118°12« 
118°13« 
117°41< 

117°31' 
117°36« 
117°53' 
117°44' 
118°01i 
122°49' 
119°13' 

118°56« 
118°58' 

r 117°30' 
' U7°12 
' 118°57 
• 118°23 
' 118°23 

r 117°33 
' 117°09 
• 120°12 
» 119°56 
• 123°25 
• 118°57 
• 119°02 

' 119°0G 
' 118°58 
» 118°59 
' 118°57 
• ; 121°48 
• 122°56 
• 120°33 

Depth 
in t e rva l . 

le Jfeters 

25 - 70 
1 5 - 1 4 5 
15 - 65 
15 - 130 
1 5 - 1 3 0 
15 - U 5 
3 0 - - 3 0 5 

15 - 55 
15 - 130 
15 - 155 
2 0 - 1 0 0 
20 - 118 
20 - 85 
1 5 - 1 3 0 

15 - 70 
1 5 - 4 5 
15 - 72.5 
1 5 - 2 5 
2 5 - 1 1 5 
15 - 67.5 
15 - 150 

20 - 70 
15 - 150 
1 5 - 1 1 5 
15 - 180 
2 0 - 2 4 0 

' 1 5 - 1 0 0 
1 5 - 5 0 

' 10 - 20 
' 1 5 - 7 0 
' 1 5 - 4 0 
' 1 5 - 2 2 0 
• 1 5 - 9 0 
• 15 - 130 
' 46.6-107.6 

' 15 - 110 
' 15 - 57.2 
' 15 - 75 
' 1 5 - 47.3 
• 15 - 75 
' 1 5 - 2 1 5 
' 1 5 - 7 5 

Collar 
elevation. 
Meters 

120 
232 

226 
241 
206 
313 

354 

914 

1,277 
131 

Average 
gradient 

°C/km 

52.0 
45.3 
23.0 
59.4 
46.1 
31.7 
64.2 

41.7 
24.5 
32.4 

8.5 
11.3 

2.6 
kZ.l 

30.4 
12.3 
32.3 
48.0 
39.9 
32,0 
34.1 

39.0 
34.8 
33.4 
61.6 
25.9 
48.8 
72,0 

37.0 
108,2 

58.8 
177.4 

8.9 
85.0 

131.0 

152,2 
115.6 
U 2 , 5 
71.8 
-5.3 
15.3 

133.7 
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Table 9 . (cont 'd) 

Hole no. 

37-18-627 
37-19-S30a 
37-19-S30b 
37-19-S30C 
38-37-324 
38-37-6^5 
38-37-326 

39-21329 
39-34-32 
39-37-32 
39-37-S17a 
39-37-S17b 

North 
Latitude 

42°20« 
42°20« 
42°20» 
42°20« 
42°16» 
42°15• 
42°15' 

42°10« 
42°U« 
42°11« 
42°U« 
4 2 ° U ' 

; West 
Longitude 

120°35' 
102°31' 
120°31» 
120°31» 
118°19' 
118^19• 
118°20« 

120°16« 
420/|l« 
42°20« 
42°23' 
42°23• 

Depth 
i n t e r v a l . 
Meters 

10 - 20 
15 - 135 
10 - 20 
15 - 40 
15 - 100 
30,5-150.9 
1 5 - 5 0 

1 5 - 4 0 
2 0 - 3 8 0 
1 5 - 1 1 0 
36.6-128,0 
30.5-105.8 

Collar 
elevation. 
Meters 

Average 
gradient 

°C/km 

107.5 
69.6 

124.5 
82.0 
81.4 
70,6 
84.6 

38.8 
60.3 
79.5 
81.0 

139.4 
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plus or mintis 20 percent of the figure given in the table but it is not 

possible to calculate statistically valid accuracy limits on these measure

ments. The individual temperature measurements are precise to plus or 

minus 0.05^0 and are likely acctirate to plus or minus 0.1°C. The depth 

intervals used for the average gradient calculations were selected to avoid 

diurnal and seasonal near-stirface temperattire fluctuations, but in a few 

cases the meastired tempjeratures were probably affected by moving grxjtmd-

water caused by active irrigation. 

The gradients shown in Table 9 shotild be utQized with caution as heat 

flow is also dependent upon rock conductivity. The relatively tmiform 

surficial geology of southeast Oregon makes these gradients more usefvQ. 

than in areas of widely varying rock types becaiise conductivities vaiy 

within a narrow range of about 0,0025 to 0.004 calories/om sec°C, In 

practice in southeastern Oregon, most of the tuffaceous sediments have 

conductivities ranging from 0,0028 to 0,0032, This means tiiat in general, 

gradients, althotigh not comparable, can yield tiseful information on the 

relative heat flow of different bore holes. However, in other parts of the 

State vihere bedrock geology is not so consistent, comparisons should be made 

with great care. 

Because of the availability of many ^re-drilled holes from mineral 

exploration and tinused water wells, and because the gradients and heat 

flow data indicate the region has significant geothermal potential, mtich 

of the study was concentrated in the Western Snake River Basin. Table 10 

gives a listing of all of the geothermal data that has been obtained from 

the pre-drilled wells in that region. 



Table 10. Geothermal data for pre-drilled holes in the 'rvestem Snake River.Basin 

Locali ty Hole no. 

Adam.s Ranch 14-43313 

Huntington 15-4537 

Willow Creek 15-42314 

16-43310 

l6Ht3Si3 

16-43315 

16-43323 

17-4339 . 

17-44311 

17-44S31 

18-44321 

Hunter 18-41335 

N Lat 

44°21' 

44° l6 ' 

44°16' 

44°11' 

44°10« 

44°10' 

44°09' 

44°06« 

44°06' 

43°59' 

43°59« 

43°47' 

W Long 

117°24» 

117°15' 

117^33' 

117°26» 

117*'24» 

117026• 

117°25» 

117°27» 

117°17' 

117°20» 

117°20« 

n7°38» 

Elevation 
meters 

1170 

854 

8 U 

758 

768 

758 

749 

866 

719 

829 

760 

Depth 
In te rva l 
Meters 

30-280 

30-170 

10-30 

30-UO 

UO-150 

30-115 

50-130 

130-170 

25-105 

105-230 

40-110 

110-170 

10-35 

-370 

15-70 

25-85 

30-45 

G 
oc/km 

32.3 
0.3 

61.9 
2 ,4 

71.4 
1.3 

33.2» 
2,0 

77. 

71.2 
0.5 

51.5 
0.5 

94.7 
2.7 

38.6 
0.7 

70.5 
0.3 

61.8 
2.2 

99.5 
1.3 

134.2 
12.0 
94.4 

2.2 
85.7 

2.2 
66.8 
1.1 

44,0 
6.9 

Q* 
oG/km 

MG 

NG 

NG 

NG 

NG' 

NG 

NG 

\ , K 
10"-'cal/cmsec°C 

2,8 

2 .8 

2 ,8 

2.8 

— 

2.8 

-

2.8 

2.8 

2 . 8 

2,8 

2.8 

2.8 

Q , Q* 

10-ocal/cm2sec 

1.7 

2 .0 

; 2,0 

• . -

2.7 

— • 

2.0 

-

2.8 

3 .8 

2.6 

2 .4 : 

1.9 

1.2 

A 

c 
C 

B 

B 

B 

B 

C 

B 

B 

B 

C 



Table 10. Geothermal data for pre-drilled holes in the V/estern Snake River Basin (cont'd) 

Locality . Hole No. 

Cow Hollow 19-45311 

19-45SU 

19-45322 

19-45325 

19-45S26 

19-45328 

19-4439 

19-/1/.319 

20-4536 

20-45310 

20-45318 

Grassy Mtn. 21-43336 

21-44328 

Harper 21^1^11 

Oxbow Basin 23-4435 

*Van Ostrand, 1938 

N Lat 

43°55« 

43°54' 

43°53' 

430531 

43°52' 

43°51' 

43°50' 

43°41' 

43°42» 

•SHJ-Botven 

W L o n g 

117°10' 

117*^0' 

U 7 ° l l ' 

11?°09» 

117°10« 

U7°15 ' 

U7°12» 

117°23« 

117°20« 

, 1972 

Elevation 
meters 

835 

910 

843 

813 

822 

872 

777 

823 

780 

849 

995 

1000 

Depth 
In terval 
Meters 

30-65 

20-U5 

3 0 - n 5 

30-70 

30-175 

10-90 

35-160 

31-395 

20-135 

30-135 

10-40 

10-75 

10-30 

65-UO 

26-U8 

NC» Not calculated, 

Ĝ  
oc/km 

185.7 
1.6 

175.2 
1.1 

110.4 
0.3 

232.6 
7.1 

119.3 
0.6 

70.8 
1.5 

71.5 
0.5 

87.3* 

73.is 
0.6 

G* 
oC/km 

176.1 
1.6 

158.3 
0 .8 

213.6 
6.4 

l U . O 
0.5 

76.5 
1.5 

69.8 
0.6 

1 U . 8 104,0 
1.6 

71.9 
3.8 

53.5 
0.5 

105.2 
0.5 

111,7 
1.2 

107.0»* 
15.5 

1.5 
63.2 
3.3 

h 

NG - Neglible 

K 
10"3cal/cmsec°C 

3.0 

3.0 

3.05 
0.13 
2.98 
0.05 
3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

^ . 
10-6 

5.6 

5.3 

6.9 

3.6 

2 . 1 

2.6 

2.2 

3.4 

2 .1 

1.6 

3.2 

3.4 

3.2 

Q* 
cal/cm2sec 

5.3 

4.7 

2.9 

6.4 

3.4 

2.3 

2 .1 

2.1 

3-1 

1.9 

A 

A 

A 

A 

A 

A 

B 

B\ 

A 

A 

B 

B 

B 

B 

B 

G* and Q* indicate wells in which topographic corrections have been made. 



- y o -

DEEP BOliE HOLES 

The final phase of the current geothermal study consisted of 

drilling five holes to depths ranging from 62-152 meters (203 to 500 

feet). The purposes of the deeper drilling were (1) to study heat 

flow in au?eas where previous temperattire-gradient meastirements in pre

drilled wells had indicated abnormally high gradients and (2) to ftu'ther 

evaltiate the validity and utility of the gradients in the shallow holes. 

The deep holes were drilled near Vale in northern Malhetir County 

as shown on Figure 13. The holes were drilled with a truck-mounted 

rotary rig tising a combination of air-rotary, down-hole hammer, and coring 

techniques. The rock tinits encotintered v<ere poorly consolidated claystone 

and siltstone of the Idaho Group of Pliocene age and altered basalt (?) 

of probable Plicxjene or >iiocene age. The claystone and siltstone were 

drilled primarily with air-rotary eqtiipment using water and soap injection 

to aid in removal of drill cuttings, Penetration rates for the 4 holes 

drilled primarily with air rotary tirere 6l, 50, 45, and 46 feet per hour, 

A carbide insert bit vras used in the sedimentary rocks to obtain 4-inch 

diameter cores for subsequent laboratory meastirements of thermeil conductivity. 

The harder altered basalt was drilled mainly with a 6-inch diameter 

down-hole hammer at a penetration rate of about 25 feet per hour. The 

basalt was cored with a 4-inch l.D, diamond bit. Core recovery in both 

the sedimentary units and the basalt vra.s essentially 100 percent except 

for a single tinsuccessftil attempt at coring the basalt with the carbide 

insert bit. 

The overall direct cost of the drilling including mobilization, 

demobilization, and all materials was $4.13 per foot drilled. 



FIGURE 13 
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Holes were completed by inserting a water-filled and bottom-capped 

1-inch diameter polyvirjj'l chloride (PVC) pipe to total depth and then 

backfilling the annulus around the PVC pipe tidth cement, a bentonite 

slurry, or drill cuttings. Cement was used in hole 75-2 vftiich encotintered 

artesian water. Either bentonite or cuttings were used in the remaining 

holes from 10 feet to bottom with the uppermost 10 feet being cemented. 

Temperature gradients were later meastired in the water-filled PVC inner 

casing. All holes were sectired by a padlocked steel cap welded to a 

length of 6-inch steel casing left in the upper portion of each hole. 

We plan to monitor the holes for a period of about 1 year to test 

for the effects of irrigation on near-stirface temperature gradients. 

Periodic temperature gradient meastirements vrere used to check the time 

recjuired for the holes to reach temperattire stability. Holes backfilled 

with cuttings reached thermal equilibrium within 2 days after drilling and 

filling. Hole VN-75-2, which was filled with cement, had not reached 

equilibritim 5 days later. The time reqtiired for a temperattire gradient 

hole to reach eqtiilibriura is dependent upon a ntimber of variables including 

drilling technique^ casing technique, backfilling material, rock type, 

rock porosity, and grotirid-water conditions. The times noted above should 

be applied with caution in future vrork. 

The temperature gradients, thermal conductivity and calctilated heat 

flow values in the deep holes are summarized in Table 11, The various 

gradients are shown graphically in Figure U . All of these gradients are 

linear except for hole VN-P75-2 tfrfiich encountered warm artesian water at 

a depth of 105 f e e t as indicated by the change in slope on the graph of 

this hole. The lithology in the remaining holes is tmiform throtighout, 
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and the linearity of the temperature ,:radients indicatss that heat flow 

is eiisentiaJly conductive over the depth drilled. 

The artesian thermal water flowed from.hole WI-75-2)at a rate of 10 

to 14 gpm, a temperattire of 24°C (75°F) and a presstire of 5 potinds per 

aquare inch. The gradient shown in Table 11 and Figure 14 was meastired 

after the hole had been cemented to stop the flow. 

The gradients in all of these holes appear to be anomalously high 

and the results are consistent with earlier gradient meastirements in the 

Viile a.rea. The east-west profile represented ty holes VI'I-75-2, 3, 4 and 

5 lies east of pre-drilled wells with relatively high gradients. Hole 

VN-75-1 lies 1 mile east of monitor hole no. 1 and is in the area of the 

Cow Hollow thermal anomaly discussed above. It appears that the geothermal 

potential encompassed by the Knovm Geothermal Resource Area extending south

ward from the town of Vale may also extend northward from Vale at least as 

far as the east-west profile of holes VN-75-5. 



Table 11. Geothermal data from holes drilled in Vale area by 
Oregon Department of Geology and Mineral Industries 

Thermal 

Hole No. 

VN-75-1 

VN-75-2 

V--75-3 

VI\I-75Ŵ  

/̂N-75-5 

North 
Latitude 

43°54' 

44°07' 

Z^°07' 

44°05' 

44°06« 

•llest 
Longitude 

117°08« 

117°14' 

117°10» 

117°06» 

117°02«. 

Depth 
Interval 

20-150 m 

30-60 

50-125* 

25-150 

50-150 

Elevation 

879 m 

721 

814 

762 

732 

Lithology 

siltstone 

claystone 
& basalt 

siltstone 

siltstone 

siltstone 

Average 
Gradient 

91.4° C/km 

110 •»* 

76 

120 

76 

Conductivity 
iQCal/cmsec°C 

2.53 

2.54 
3,0 -JHHt-

2.54 

2,53 

2.53 

Heat Floŵ HHH*-
microcal/om^sec 

2.3 

3.3 ** 

1.9 

3.0 

1.9 
cr 

* Hole VN-75-3 was drilled to 152 meters but a casing problem limited the gradient meastirements to 
a depth of 125 meters. 

•»* The average gradient and heat flow as shovm reflects the existence of shallow thernial tirater in 
the vicinity of the hole. 

•>f** Estimated 

•iSriHut Topographic correc ts not applied 



- 62 -

; CONCLUSIONS 

As Uie restilt of this study, the knowledge of geotherraal resotirces 

in Oregon has been greatly increased beyond that pt*esented by Van Ostrans 

(1938), Peterson and Groh (I967), and Bowen (1972). During this study, 

80 geothermal gradients were meastired and the gradients released from 

pre-drilled wells. A total of 3I heat-flow determinations have been pub-
They are included liere in Tables 10 and 11. 

lished./ The data obtained from the six monitor wells and the 92 shallow 

wells are useful information on the near-surface thermal conditions tmder 

a variety of geologic and climatic conditions. Anomalies identified at 

Cow Hô '-low, Willow Creek, Jacobsen Gulch, Coyote Buttes and Glass Buttes 

may prove, with more study and drilling, to be important energy sotirces. 

The identification of the Cow Hollow anomaly has already lead to the class

ification of this area as a KGRA. It is anticip)ated that the bonus bids 

for Cow Hollow lease tracts will more than cover the Government's entire 

cost of this study. 
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