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NOTICE 

This report was prepared as an account of work sponsored 
by the United States Government. Neither the United States 
nor the United States Department of Energy, nor any of their 
employees, nor any of their contractors, subcontractors, or 
their employees, makes any warranty, expressed or implied, 
or assumes any legal liability or responsibility for the 
accuracy, completeness or usefulness of any information, 
apparatus, product or process disclosed, or represents that 
its use would not infri.nge privately-owned rights. 

The information is the result of tax-supported research 
and as such is not copyrightable, It may be freely 
reprinted with the customary crediting of the source, From 
the standpoint of professional courtesy the Idaho Department 
of Water Resources would appreciate notification of any 
reprinting of this information. 
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INTRODUCTION 

PURPOSE AND SCOPE 

For several years residents of the Tyhee area have 
reported encountering warm to hot waters in certain shallow 
wells drilled for home and/or irrigation purposes. Based on 
these reports and regional evaluations of the geothermal 
potential of southern Idaho, the Department of Water 
Resources recognized the need for further evaluation of the 
Tyhee area as a possible geothermal site, particularly its 
potential for home heating purposes, since the area lies in 
close proximity to a moderate-sized urban community. 

The area under study included approximately 72 sq km (28 
sq mi) of the Tyhee portion of Bannock County, an area 
marginal to the Snake River Plain immediately northwest of 
Pocatello, Idaho. See figure 1 for location. Both gravity 
maps, with profiles, and magnetic maps of this area have 
been prepared. This report attempts to interpret this 
geophysical data in terms of surface and subsurface geolog
ical conditions. 

Both the gravity and magnetic studies reported here were 
initiated primarily to assist in properly locating a 
possible geothermal exploration hole. It was anticipated 
that these surveys would supplement other studies and pro
vide badly needed subsurface geologic information essential 
to the determination of a probable source of reported hot 
waters, The type and location of major faulting in the 
area, the general structural and/or stratigraphic con
figuration of the area, and pertinent information concerning 
the nature and extent of the Snake River Plain boundary are 
thus topics of major concern to be addressed based on 
results of the surveys conducted, 

In addition to gravity and magnetic surveys, a limited 
geochemical survey was conducted in order to obtain more 
information on water quality and aquifer temperature, 
Shallow subsurface geologic and hydrologic data were 
obtained from existing well logs to determine aquifer and 
shallow subsurface structure. Enhanced Landsat false color 
infrared imagery was also studied to detect evidence of 
major structural features which could control thermal water 
in the area. Geologic mapping was taken from existing maps 
augmented by field visits to acquire more information on 
possible faults observed on the Landsat imagery and in the 
subsurface geologic and hydrologic data. Temperature gra
dients were obtained from existing unused drill holes. 
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EXPLANATION 

Area selected by geothermometry. 
These refer to springs or wells with 
indicated aquifer temperatures of 
140°c or higher. 

Area selected by geology. 

Areas studied in previous geothermal 
reports. 

nm 
Area studied in this report . 

. m 

FIGURE 1, Index map showing area covered by this report and 
areas selected for study by Young and Mitchell 
(1973). 
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Limited funding prevented further geophysical work such 
as refractive or reflective seismic surveys or magneto
telluric studies which might give more definitive infor
mation about the deeper structure. 

WELL-AND-SPRING NUMBERING SYSTEM 

The numbering system used by the Idaho Department of 
Water Resources and the U.S. Geological Survey in Idaho 
indicates the location of wells or springs within the offi
cial rectangular subdivision of the public lands, with 
reference to the Boise base line and Meridian. The first 
two segments of the number designate the township and range. 
The third segment gives the section number, followed by 
three letters and numeral, which indicate the quarter 
section, the 40-acre tract, the 10-acre tract, and the 
serial number of the well within the tract, respectively. 
Quarter sections are lettered a, b, c and din counterclock
wise order from the northeast quarter of each section 
(figure 2). Within the quarter sections, 40-acre and 
10-acre tracts are lettered i.n the same manner. Well 
5S-34E-26dabl is in the NWl/4 NEl/4 SEl/4 of Section 26, T.5 
S, R.34 E and was the first well inventoried in that tract. 
Springs are designated by the letter "S" following the last 
numeral; for example 5S-34E-27dablS. 

USE OF MCTRIC UNITS 

The metric or International System (SI) of units is used 
in this report to present water chemistry data. Concen
trations of chemical substances dissolved in the water are 
given in milligrams per liter (mg/1) rather than in parts 
per million (ppm) as in some previous Water Information 
Bulletins. Numerical values for chemical concentrations are 
essentially equal whether reported in mg/1 or ppm for the 
range of values reported in this report. Water temperatures 
are given in degrees Celsius (Oc). Conversion of 0 c to °F 
(degrees Fahrenheit) is based on the equation, °F = 1.8 °c + 
32. Figure 3 shows the relation between degrees Celsius and 
degrees Fahrenheit. 

Linear measurements (inches, feet, yards, miles) are 
given in their corresponding metric units (millimeters, 
meters, kilometers). Weight and volume measurements are 
also given in their corresponding metric units. Table l 
gives conversion factors for these units. Area measurements 
are listed in both SI and English units except when 
referring to areas described by official rectangular 
subdivision of public lands. 
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----
TABLE 1 

CONVERSION FACTORS 
To Convert from To Multiply by 

inches centimeters 2.540 
feet meters 0.305 
yards meters 0. 914 
miles kilometers 1. 609 
sq miles sq kilometers 2.589 
gallons liters 3.785 
ounces grams 28.349 
centimeters inches 0.394 
meters feet 3.281 
meters yards 1.094 
kilometers miles 0.621 
sq kilometers sq miles 0.386 
1 i ters gallons 0.264 
grams ounces 0.035 

GENERAL GEOLOGY 

The Tyhee area, as defined in this report, can be sub
divided into three separate and distinct geomorphic prov
inces (figure 4). The greater part of the area is 
considered to be part of the Snake River Plain, this being 
the flat terrain west of the Fort Hall Main Canal. The area 
immediately east of this canal rises bench-like as a 
somewhat dissected geomorphic pediment apron. The third and 
final geomorphic subdivision consists of the foothills of 
the Bannock Range along the very eastern margin of the study 
area. From these foothills major drainages such as Two and 
a Half Mile, Buffalo and Little Pocatello creeks debouche 
onto the pediment apron, dissecting it as they extend west
ward onto the Snake River Plain proper. 

The most recent and up-to-date geologic study in the 
reg ion including the Tyhee area is a 1976 report by D. E. 
Trimble on the "Geology of the Michaud and Pocatello 
Quadrangles, Bannock and Power Counties, Idaho," USGS 
Bulletin 1400. His mapping indicates that the surficial 
geology of the Tyhee area consists primarily of Quaternary 
deposits, some associated with Pleistocene events such as 
the Lake Bonneville overflow, and Pliocene-Pleistocene 
volcanics associated with early Snake River Plain 
development. The geology is summarized in terms of surface 
stratigraphic and structural relationships. 

Stratigraphy 

Starlight Formation The Starlight Formation, as 
defined by Trimble, is composed primarily of bedded rhyolite 
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tuffs in these locations adjacent to the Snake River Plain. 
These materials tend to fill intermontane valleys and lap 
upon Paleozoic and older rocks of the mountains, in th is 
case the Bannock Range east of the study area. Based on 
fossil faunas it has been dated as Early to Middle Pliocene. 
Outcrops of the Starlight Formation occur throughout the 
foothills province of the study area where they become 
responsible for the foothills type of topography present. 
These deposits in turn overlie sporadic outcrops of 
Paleozoic and Precambrian units of the Bannock Range east of 
the Tyhee area, thus masking the main range front boundary. 

High Level Basalts and Rhyolites - For lack of definite 
formation names, these units are termed High Level Basalts 
and Rhyolites based on their manner of occurrence. Trimble 
discusses the basal ts in association with lesser and es i te 
porphyry masses and describes them as dark, dense, and fine
grained containing 55-60 percent plagioclase and 30-40 per
cent pryoxene with 10 percent olivine not uncommon locally. 
Some basalt outcrops are described as highly porphyritic and 
interpreted as vent deposits in the north central part of 
the Pocatello quadrangle where they appear to be localized 
along the trace of a minor northeast trending fault. In the 
study area these basalts are present as high level erosional 
remnants overlying Starlight tuffs in the foothills where 
they are in turn overlain occasionally by older pediment 
gravels and loess. These basalts are similar to and con
sidered equivalent to high level basalt flows found in the 
Lava Hot Springs area as similar interbeds between ash flow 
tuffs and older Tertiary(?) gravels. These basalts are con
sidered to be older than the typical Snake River Plain 
basalts, i.e., Lower Pleistocene - Upper Pliocene (Corbett, 
1978). Minor exposures of these basalts also occur wi,thin 
or along the flanks of stream gullies that dissect the pedi
ment province of the study area. 

Northeast of Two and a Half Mile Creek, at the very 
north end of the area's foothill province, outcrops of older 
high level rhyol i tes are present. These also overlie the 
Starlight Formation and are overlain by loess. This 
rhyolite forms large hills and differs from Starlight tuffs 
primarily by their flow banded nature and the presence of 
basal breccia and perlitic obsidian horizons. They appear 
to be time equivalent to High Level Basalts and may in fact 
be genetically related as they also tend to appear as fault 
controlled vent-type volcanics that are post~starlight but 
pre- or early Snake River Plain development. 

Pediment Gravels - Minor exposures of pediment gravels 
occur overlying High Level Basalts of the foothills and 
along dissected gullies of the pediment province of the 
Tyhee area. Although these gravels outcrop more extensively 

-8-



in nearby Pocatello Creek and Portneuf River areas as bench 
deposits, they are more obscured in the Tyhee area by 
overlying loess. Yet their presence suggests a similar 
origin and depositional pattern as coarse alluvial deposits 
and mantling rubble aprons originating from erosion of adja
cent mountains. These deposits rest on pediment surfaces 
cut on Tertiary rocks, particularly the Starlight Formation. 
They also vary from fanglomerates to alluvial aprons to 
alluvial stream deposits along major Pleistocene stream 
courses. All are presently graded to a level much higher 
than present base level and considered to be of Pleistocene 
age. In the Tyhee area these gravels are encountered at 
relatively shallow 25-30 meters (m) depths in wells within 
the pediment province east of the Fort Hall Main Canal and 
probably are much more extensive than outcrops suggest. As 
range front deposits, they are composed of boulders and 
pebbles of nearby Paleozoic and Precambrian units, par
ticularly quartzites. These deposits also severely mask 
range front boundaries and similarly the eastern margin of 
the Snake River Plain. Thicknesses in the study area are 
generally unknown, but have been reported as reaching 38 m 
in nearby Pocatello Creek where they rest on Starlight 
tuffs. Exposures of these gravels in the Tyhee area are 
considered to be outside the main downwarp underlain by 
Snake River Plain basalts. 

Michaud Gravels - Extensive surficially exposed gravels 
consisting primarily of quartzite and basalt lithologies 
covers much of the western half of the Tyhee project area. 
These gravels occur as loba te dis tributary deposits 
extending generally northwestward onto the Snake River Plain 
from the mouth of the Portneuf River Valley. They are 
extremely coarse with boulders present ranging in size up to 
l m in diameter in the Tyhee area, but with decreasing 
coarseness in the northwest direction. Trimble has con
toured maximum particle sizes on his Pocatello Quadrangle 
map and the evolving pattern suggests three major distrib
utary flows; one is north-northwest through the project 
area, another is northwest corresponding closely to the 
present Portneuf River channel, and a third is more westerly 
toward the Pocatello airport. The Michaud gravels are 
obviously younger than the Portneuf Basalt clasts contained 
within and are generally considered to have been deposited 
by water from pluvial Lake Bonneville discharging onto the 
Snake River Plain approximately 30,000 years ago (Late 
Pleistocene). 

In the very southwest corner of 
local wells have penetrated 45-60 
overlying Snake River Plain basalts. 

the Tyhee study area 
m of these deposits 

Older Alluvium - Alluvial deposits younger than Upper 
Pleistocene Michaud gravels and yet older than recent or 
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Holocene alluvium occur in the Tyhee area particularly as a 
band extending northward through the middle of the area 
along the present path of the Union Pacific Railroad tracks. 
Other more extensive exposures occur along the Tyhee 
wasteway and in the northwest corner of the project area. 
These deposits thus tend to floor a channel and distributary 
system extending northward from the Pocatello area across 
the Tyhee area where it is composed principally of silty 
deposits up to 8 m thick. 

Loess - Light-tan, poorly indurated, well sorted eolian 
silts containing up to 20 percent calcium carbonate mantles 
the pediment gravels and older rocks of the Pocatello Bench 
or pediment province of the Tyhee area. This loess is 
locally 60 m or more thick at lower elevations, thinning 
eastward toward the foothills at higher elevations. Gullies 
cutting the loess tend to be somewhat flat-floored with 
steep to vertical sides. Interwaterway areas are relatively 
flat and well drained. The Pocatello Bench as a whole is 
almost entirely underlain by these eolian silts and tends to 
slope gently westward toward the Snake River Plain in a 
slightly concave manner. 

Younger Alluvium - Covering the floors of the present 
drainage channels along which the Fort Hall Main Canal was 
constructed is a band of younger Holocene alluvium comprised 
ma inly of fine sands and silts. Mixing with these channel 
deposits are alluvial fan materials where intermittent pedi
ment streams emerge onto the Snake River Plain from the 
Pocatello Bench at its step-like junction with lower lying 
terrain. These deposits are of little significance other 
than marking areas presently active in terms of today's 
stream activity. 

Structure 

Very little can be said structurally about the Tyhee 
area except by inference. For this reason, gravity and 
magnetic surveys were undertaken for the Tyhee area in order 
to provide a clearer and more detailed understanding of the 
area's subsurface structural configuration. 

Regionally the Tyhee area is marginal to two major 
structural provinces, the Snake River Plain Downwarp and 
adjacent overthrust belt structures upon which has been 
superposed the horst-graben character of the Basin and Range 
Province. Regional studies (Corbett, 1978) tend to suggest 
that severe Basin and Range faulting during Mid-Cenozoic has 
resulted from upwarp and ex tens ion of a large portion of 
southeastern Idaho. The present day topography of adjacent 
Snake River Plain borderlands reflects this event. 
Similarly, regional studies tend to show strong correlation 
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also 

Tyhee 
there-

between Basin and Range faulting and local hot spring 
throughout southeast Idaho. Such a correlation is 
strongly suspected for reported hot waters of the 
area. The subsurface structure of the Tyhee area is 
fore important in any geothermal resource assessment. 

The mountain blocks making up the Bannock Range, and the 
intermontane valley flanking the Pocatello area's part of it 
(the Portneuf Valley), were formed by Basin and Range 
faulting. Much of this faulting occurred prior to depo
sition of Middle Pliocene silicic volcanics (Starlight 
Formation) that partly filled intermontane valleys. 
Although faulting cannot be accurately dated it does appear 
to have been complete by early Snake River Plain 
development. Movements along Bas in and Rartge faults have 
offset and/or disturbed pediment gravels, tuffs, and older 
basalts correlative to those reported present in the Tyhee 
area in other ranges and valleys nearby, particularly in the 
Lava Hot Springs area (Corbett, 1978). Such offsets are 
minor in comparison to total. displacements measured for 
major Bas in and Range block faults of the reg ion ( 100s of 
m). However, these offsets suggest that Basin and Range 
faulting continued into Pliocene time. 

Several lines of evidence tend to imply that the Snake 
River Plain formed as a large graben structure. Mountains 
both north and south of the Plain appear to be truncated by 
faults that bound the Plain. These faults also trend 
distinctly different than those attributed to Basin and 
Range development. At the same time some range boundary 
faults are known which extend into the Snake River Plain, 
thus it appears there has been some overlap between Snake 
River Plain formation and Basin and Range faulting in the 
region. A complete interplay of structural relationships 
should therefore be expected in areas marginal to or common 
to both tectonic provinces. Generally, however, Snake River 
Plain development is considered to have occurred post-Basin 
and Range or at least during later stages. Because the 
region is still undergoing extension there is no doubt that 
continued rejuvenation movements may still take place along 
both older Basin and Range faults as well as more recent 
Snake River Plain boundary faults. This is especially 
s ignif ican t in terms of possible geothermal potential for 
the Tyhee area. 

Best estimates of the age of Basin and Range structures 
in the region is that it is pre-Starlight Formation (i.e., 
pre-Pliocene) and post-Cretaceous overthrust development. 
Snake River Plain development also appears to have begun no 
later than Middle Pliocene for the Starlight Formation may 
be representative of early silicic volcanic phases attri
buted to or associated with Snake River Plain development. 
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The transition from Basin and Range faulting and downwarping 
of the Snake River Plain appears to be tectonically related 
and the complete stratigraphic relationships existing be
tween the Starlight Formation, High Level Basalts and 
Rhyolites, and Pediment Gravels discussed for the Tyhee area 
may be indicative of this transition. 

The only major structural feature shown on Trimble's 
Pocatello Quadrangle map for the Tyhee area (within project 
boundaries) is an inferred Snake River Plain boundary fault 
whose trend extends northeast across the Pocatello Bench and 
into foothill volcanics at the northeast corner of the proj
ect area. Based on independent interpretation of strati
graphic relationships it seems preferable to place outcrops 
of High Level Basalts and Rhyolites, and possibly Pediment 
Gravels as well, outside of the main Snake River Plain; it 
is felt that Trimble has inferred the Snake River Plain 
boundary as being too far east by 1 to 2 km or more. It is 
also quite probable that the Snake River Plain boundary con
s is ts of a zone of fault dislocations as wide as 2-4 km 
extending as a band marginal to the Plain as a whole. As 
discussed later, it appears that geophysical evidence sup
ports this interpretation. 

Trimble provides evidence for the subsurface extent of 
Snake River Plain basalts in the Tyhee area. Nearest 
outcrops occur near American Falls to the west, and in the 
Ferry Butte area to the north. Generally, however, geophys
ical evidence suggests that these basalts are not present in 
the subsurface as far east as originally felt by most 
individuals; they extend eastward to a point 1 to 2 km west 
of the obvious geomorphic margin of the Snake River Plain as 
determined topographically. There is little doubt that 
Trimble's in terpre ta tion of some of the High Level Basa.l ts 
and Rhyolites is correct, that they are indeed fault related 
and mark surface traces of deeper faults. To this extent 
the Snake River Plain boundary has some surface expression 
in and near the Tyhee area. 
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GRAVITY 

FIELD WORK 

The gravity survey of the Tybee area was begun in the 
fall of 1978 with field work completed in March, 1979. A 
base station was established at the intersection of Tybee 
Road and the Union Pacific Railroad; from this point gravity 
readings were taken with a direct reading Worden Gravimeter 
over a 72 sq km area. Generally a grid pattern consisting 
of both north-south and east-west traverses was set up with 
readings made at 0.80 km intervals. These traverses 
followed both section and quarter section lines. 

Elevation control for the gravity survey was provided by 
local bench marks and spot elevations taken from USGS 
topographic maps of 1/24,000 scale. 

During any given day's work base station readings were 
reread at 1-2 hour intervals. These were plotted as time
dial reading drift curves for later use in correcting for 
daily fluctuations caused by atmospheric effects. 

DATA REDUCTION AND CORRECTIONS 

Direct gravimeter dial readings for all stations have 
been corrected and/or reduced to provide observed Bouguer 
gravity values which in turn were tabulated and contoured. 
Data reduction included corrections for daily drift and 
reduction to a common elevation of 1281 m above sea level 
and for a latitude of 43000 1

• An additional terrain 
correction was also applied according to standard procedure 
using a uniform density of 2 grams per cubic centimeter 
(gm/cm3), this value being an average determined for sur
f icial materials covering most of the survey area. All 
field observed data corrections, and final Bouguer values, 
are tabulated in the Appendix, table 1. 

A contoured gravity map with full milligal contour 
intervals has been prepared as figure 5. In addition two 
observed gravity profiles, with attendant topographic 
profile, were plotted along east-west traverses along 
Ballard and Siphon roads and their extensions eastward. 
These are presented as figure 6. 

Although the gravity data used in this study are 
observed gravity rather than absolute, the patterns of grav
ity highs and lows etc., are essentially the same. The main 
exception is simply that all data is positive with larger 
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FIGURE 5. Gravity map showing thermal well locations in the Tyhee area. 
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FIGURE 6, Topography and observed gravity profiles in the Tyhee area. 



contour values outlining gravity highs and low riontour 
values being associated with gravity lows. 

GEOLOGIC INTERPRETATION 

Con toured observed Bouguer gravity (figure 5) and 
topographic-gravity profiles (figure 6) form the basis for 
the following geologic interpretations. Several primary 
gravity patterns emerge which have geologic significance. 
First, two main gravity lows are present, one centered just 
east of Chubbuck, the other a more elongate low extending 
northwestward from the mouth of Two and a Half Mile Canyon 
in the northeast corner of the study area. Separating these 
lows is a ridge-lake gravity high of northwest trend which 
extends into the Snake River Plain from the adjacent Bannock 
Range. Both patterns appear abnormal and have no surface 
topographic expression, thus they are interpreted as indica
tive of subsurface structural configurations. 

The broad gravity high along the western border of the 
study area appears to reflect the presence of Snake River 
Plain basal ts of increased thickness overlain by Michaud 
gravels. This broad high breaks abruptly, but not greatly, 
into the Chubbuck "low" in the southern part of the area and 
laps without change against the gravity ridge in the 
northern part of the area. 

An interesting aspect of the gravity data is the manner 
in which contours around the Chubbuck "low" tend to portray 
a distributary pattern both westward and northwestward. 
These contours tend to parallel Trimble's basalt boulder 
size contours on his published geologic map of the area 
(Trimble, 1976, figure 5). Gravity values tend to rise 
along these distributaries as basalt boulder sizes decrease, 
thus reflecting the depositional pattern of Michaud gravels 
of the Lake Bonneville overflow. The Chubbuck "low" is, 
therefore, partly interpreted as being erosional, i.e. as a 
basinal area excavated by streams debouching onto the Snake 
River Plain which was later back-filled with low density 
sedimentary materials. A similar interpretation is being 
given to the Two and Half Mile "low", it probably being in 
part erosional with similar back-filling of sediments 
issuing from the canyon. 

Complicating this simple interpretation for the major 
gravity lows, however, is the abruptness in which gravity 
values rise eastward from both lows. As shown in figure 5 
and figure 6 a steep north-south linear trend is portrayed 
by this abrupt rise in gravity. It is particularly evident 
east of Chubbuck, but has noticeable northward extension in 
spite of being interrupted in the area where I-15 crosses 
the northwestward trending gravity ridge. The in terpre ta-
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tion being given to this north-south trend is that of a 
major normal fault, dipping westward, thus separating 
bedrock of the Bannock Range to the east from similar 
materials overlain by unconsolidated sediments on the 
downdropped side. 

Figures 5 and 6 also reveal the presence of a similar 
linear abrupt break in gravity values flanking the ridge
like gravity high within the near central portion of the 
study area. It too is being interpreted as being a normal 
fault, southwest side down, but of somewhat less magnitude. 
As shown by open circles on figure 5, reported hot waters in 
local wells of the region tend to plot along this trend, 
particularly near its intersection with the stronger north
south trend. 

In summary, it appears from gravity data alone that the 
Tyhee area can best be described as having a major subsur
face structural high (tilt block?) extending plainward as an 
extension of the Bannock Range, this ridge in turn having 
been downfaulted along an north-south fault which appears as 
the dominant Snake River Plain boundary structure present. 
The non-coincident but closely related nature of this trend 
with Trimble's inferred Snake River Plain boundary fault 
should be noted. 
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MAGNETICS 

FIELD WORK 

Magnetic fl\!lasurements for the Tyhee area were made 
during late spring of 1979, these being made as close to the 
prior grid sys tern established for the gravity survey as 
possible. A direct reading proton magnetometer of .01 gamma 
sensitivity was used, and extreme care was taken to select 
stations a minimum of 60-90 m from all visible overhead 
power lines, phone lines or fences. This care was taken to 
avoid magnetic effects of manmade structures. As with 
gravity, a base station was established, it being located 
near the intersection of Tyhee Road and Hi-Line Road. Daily 
readings at 1-2 hour intervals were made at this base 
station and daily variations recorded as time-gamma drift 
curves. 

DATA REDUCTION AND CORRECTIONS 

The only necessary con:ec tion to be made in order to 
obtain absolute surface recorded magnetic intensity readings 
is the adjustment of initial readings for daily magnetic 
fluctuations. This was done by simply correcting all 
recorded data based on magnetic drift curves, these in turn 
plotted to a single datum (see Appendix, table 1). 

Magnetic values were contoured (figure 7) using contour 
intervals of 100 gammas and inferred dashed contours of 50 
gammas. Figure 7 is a total magnetic intensity map of the 
Tyhee area. 

GEOLOGIC INTERl'RE'l'ATION 

As noted on figure 7, two general magnetic patterns are 
revealed. Basically, a major part of the western half of 
the Tyhee area, west of a line 0.4 km west and parallel to 
US91, is interpreted as being underlain at relatively 
shallow ( 30-60 m) depths by basal ts of the Snake River 
Plain. The busy, somewhat sporadic pattern of local 
magnetic highs and lows ranging 500-700 gammas is not 
unusual for basaltic materials due to variations in Fe 
oxidation states in such substances. The line referred to 
is thus interpreted as being the eastern limit for Snake 
River Plain basalts. 

Elsewhere with minor exceptions, the magnetic pattern is 
somewhat more subdued with local variations closer to 100 
gammas. This reflects the absence of highly magnetic 

-18-



I ...., 
"' I 

, ', 

" , 

' ~ 
,t : ' 

' : ,, 
~ ~ ~ ~ 

FIGURE 7. Magnetic map showing thermal well locations in the Tyhee area. 



materials and more closely approximates sediments, sedimen
tary rocks and/or silicic volcanics, 

One exception to the patterns just described is the 
existence of a 200-300 gamma intensity range zone within the 
pediment-foothill region east of I-15 and in a band 
extending northwest that is contiguous with the previously 
described gravity ridge. Possibly this somewhat more varied 
pattern is associated with volcanics and/or consolidated 
sedimentary rocks rather than unconsolidated sediments. 
Interestingly the western margin of the 200-300 gamma zone 
coincides closely to faults based on gravity interpretation. 

A second exception is the manner in which a zone of 
lowered magnetic intensity extends across the basalt 
underlain portion of the Tyhee area in the northwest part of 
the study area. This low magnetic band closely corresponds 
to the Tyhee wasteway and is interpreted as possibly 
reflecting channeling, thus thinning or removal, of basalts. 

Other local variations also occur. The extreme magnetic 
high at the east· boundary of the study area is easily 
explained. Station 117 was an exposed outcrop of older high 
level basalt, The slight magnetic ridge extending along the 
present channel of Two and a Half Mile Creek corresponds to 
a gravity low. At first glance this may seem anomalous, 
however, this drainage extends several miles up canyon into 
the Bannock Range to a locale in which igneous plutonic 
rocks occur. Thus the sediments transported may be of 
higher magnetic character. 

In the very northeastern corner of the study area is a 
major magnetic low corresponding exactly to foothill areas 
where outcrops of silicic perlitic rhyolite are exposed, 

In summary, the magnetic patterns closely approximate or 
d upl ica te gravity pat terns and serve as re inforcernen t for 
gravity interpretations, Yet, a distinction between struc
tural variations and compositional variations can also be 
made from magnetics of the Tyhee area. 
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SUMMARY AND CONCLUSIONS 

Several lines of evidence can now be used to focus on 
the subsurface geology of the Tyhee area in order to eval
uate its potential for further exploratory work. Taken 
together the gravity and magnetic data derived from these 
surveys tend to reveal what has been interpreted as the 
primary structural configurations present and they provide 
some additional information concerning the area's probable 
compositional character. When added to surface geology and 
what is evident from regional s true ture, a useful model 
evolves (see figure 8). 

The Tyhee area is marginal to the Snake River Plain and 
thus sets astraddle the main boundary separating the Plain 
from the adjacent Bannock Range block. The nature of this 
boundary closely resembles a compound truncation of Bas in 
and Range structure along a major north-south normal fault 
with subsidiary northwest normal faulting ere a ting lesser 
variably down thrown blocks which ex tend pl a inward without 
strong surf ace express ion. These s true tu res appear to be 
transitional between typical Basin and Range development and 
later establishment of the Snake River Plain downwarp. 

Reported hot waters of the area appear to be both spa
tially and genetically related to the major faults present, 
particularly with their intersection. Recurrent movements 
along them is believed to generate permeable zones for water 
circulation and is thought to be the most plausible 
mechanism controlling hot water occurrence, a condition not 
unlike that for all of southeast Idaho. An analogy might be 
made between the Tyhee area and the Lava Hot Springs or 
Heise Hot Springs areas. All seem to have similar geologic 
characteristics structurally and stratigraphically. 

Prior to undertaking a geothermal exploratory hole in 
order to develop the area's geothermal potential, some addi
tional studies are recommended. Al though the results of 
magnetic and gravity surveys provide important clues to the 
character of subsurface structures, there is a need for more 
accurate determination of their locations. In particular, 
the north-south and northwest fault trends should be pre
cisely known, their attitude measured, and perhaps some 
knowledge of magnitude of displacement obtained. Additional 
data pertaining to the geographic location and depth of 
focus of hot water generation would prove invaluable. 
Al though the existence of a target has been implied, its 
precise location is unknown. 
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It is recommended that future development work be 
carried out in two stages. Stage l would involve seismic 
refraction or high resolution reflection profiles along 
lines perpendicular- to the two main fault structures 
inferred from present work. Stage 2 might be the drilling 
of a series of shallow test or monitoring holes centered 
around the area of known hot water. These would prove 
useful as s true tural and stratigraphic tests and also be 
available for collection of badly needed thermal and 
hydrologic data. Once completed, these additional studies 
might be followed with one or more deep exploratory holes. 
It should be emphasized that without some idea of the 
thermal configuration of underground waters, deep drilling 
might prove wasteful. 
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HYDROLOGY 

WELL LOG DATA 

The occurrence of groundwater in the north Pocatello, 
Chubbuck and Tyhee areas is closely related to the geology 
and is as varied as the three described geomorphic 
provinces. 

Geologic cross sections (figures 9 & 10) derived from 
water well drillers logs (see figure 11 for cross section 
locations) shows the depth of the water table to be greater 
in the areas of high relief (eastern edge of the study area) 
than it is at the lower elevations of the Snake River Plain 
proper; however, locally water levels change significantly 
due to local differences in the continuity and permeability 
of the water bearing materials as well as the influence of 
the local structure. 

Water levels in the bench area are found to vary from 
60-90 m below land surface. The piezometric levels in the 
area appear to be slightly artesian with only one well 
(5S-34E-24dabl) known to be flowing at approximately 15 
1/min, This well has a surface temperature of 41°c. 

The major water producing zones in the bench area (from 
well logs) appear to be the more permeable alluival sand and 
gravel deposits and ancient colluvial rubble aprons includ
ing the "High Level Basalts" when fractured and found below 
the water table. 

The Snake Plain alluvium consists of interbedded clay, 
sand and gravel. Water levels in the Plain are varied but 
usually no more than 15 m below land surface. The lateral 
continuity of the major water producing zones within the 
Plain is questionable as sufficient data are not available 
to make a detailed analysis. A generalized stratigraphic 
section for the Tyhee area is shown in figure 12. 

Relatively little is known about the structure of the 
area as the deposition of the sediments has masked much of 
any surface expression. Cross sections indicate north to 
northeast trending normal faulting along the Plain margin as 
well as some northwest faulting. These trends are substan
tiated by the Landsat imagery interpretations (this report) 
and gravity and magnetic studies of the area. Age relations 
of the faulting are undetermined presently but the north to 
northeast trending normal faults along the plain margin are 
thought to be the younger (figure 8), 
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These fault systems seem to be the key to exploiting the 
warmer water. In the previously described flowing well, 
warm artesian water was encountered at a depth of 244 m. 
This well may have intersected one of these faults at depth. 

Another well was recently drilled in Section 25cccl, T.5 
S, R. 34 E, by Energy Services, Inc. of Idaho Falls, in 
search of a resource to use in a future housing development 
for space heating. This well was drilled to a depth of 
323 m. It was anticipated this well would intersect, at or 
near this depth, a northwest trending fault (dip about 
75° to the northeast) that has been identified at the sur
face about 270 m to the south of the well site or possibly 
one of the northeast trending normal faults. Immediately 
after completion of this well it caved in at 220 m. To 
date, data is available for only the upper 220 m of the 
well. The current water level is 4.58 m below land surface, 
and it has a static level temperature of 140c. 

A well located about 10 m to the south of the previously 
described well is 85 m deep and its water level is 60 m 
below ground level. Water temperature in the well varies 
from 210c at the static level to 240c at the bottom of the 
well. Warmer water may be migrating into this well through 
a sand and gravel aquifer from fractures associated with the 
same northwest trending fault zone. 

CONCLUSIONS AND RECOMMENDATIONS 

It appears that warm water sufficient at least for space 
heating may be available in this area if the local struc
tural control can be defined and tapped at depth. Further 
study should be initiated to delineate suspected structures 
and further define known structures to enable a possible 
resource to be found and used. Flow tests should be run on 
the known warm wells to determine if sufficient yield exists 
for sustained use and to determine if well interference will 
be a problem. Environmental considerations such as waste 
water discharge should be looked at prior to any devel
opment. 
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GEOCHEMICAL STUDY 

THERMAL WATER CHEMISTRY 

Thermal water occurrences near Tyhee are limited to a 
small area of about 31 sq km (12 sq mi). The hottest 
thermal water (410C) comes from a well (5S-34E-26dabl) 
located near the center of the 31 sq km area. Other wells 
in the area are much cooler, with surface temperatures 
ranging from 12 to 28oc. 

The hot well was drilled to a depth of 177.5 min 1963 
and is presently used for domestic heating and irrigation 
purposes. A drillers log is available for the first 177.5 
m. The well has subsequently been deepened by 46 m. A 
former thermal spring has been reported (5S-34E-27dablS) 
near the Union Pacific Railroad tracks. It is now dry, so 
no sample or reliable temperature could be obtained 
therefrom. It is reported to have ceased flowing after the 
llebgen Lake earthquake that shook the area in August 1959. 
Former flow was enough to provide a "bath-tub" for bathing. 
Kent Shiozowa, the owner, has stated that the temperature 
was between 25 to 350c (Kunze, 1980, personal communi
cation). 

Wells which were pumping at the time well-site visits 
were made, were sampled and chemically analyzed during the 
early fall of 1979 (table 2). Several other wells exist in 
the area, but were not pumping during the sampling period. 
Reliable isotope samples could not be obtained due to lack 
of well head access ports in the area. 

DatLl in tLlble 3 indicate two distinct types of water are 
present in the Tyhee area. Higher temperature water (above 
25°C) have higher concentrations of dissolved sodium (Na), 
potassium (K), sulfate (S04 ), and fluoride {F), than lower 
temperature waters. Silica, however, tends to be present in 
lower concentrations in the warmer water. The percent 
sodium {percent Na) and sodium absorption ratios (SAR) are 
higher for warmer water (typically 40-50 for percent Na and 
2.9 - 3.8 for SAR) while cooler waters have percent Na less 
than 30 and SAR values less than 1.5. 

Chemical water quality data are often displayed as ver
tical bar graphs using milliequivalents per liter as units. 
Figure 13 relates water quality to location. The figure 
shows an apparent water chemistry change from west to east 
across the area. Topographic and land use changes from west 
to east could mean that the water chemistry variability 
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TABLE 2 

CHEMICAL ANALYSES OF THERMAL AND NONTHERMAL WATERS FROM THE TYHEE (NORI'H POCATELLO) A.REA 

Spring or Wei I 
ldentlf icotion 

Number and Name 

SHOAL SIJBDIYISION WELL 

5S 34E 26dba1 6/20/79 

RICHARD JONES WELL 

55 34E 24acc1 6/19/79 

GERALD JOHNSON ,m 
5S 34E 25cbb 6/19/79 

SHOAL SLIBDIVISION WELL 

5S 34E 26dbd1 7/13/76 

BERT HIJfH WELL 

55 34E 26dba1 6/19/79 

H RLJPP & M JENSEN WELL 

5S 34E 35bad 1 6/19/79 

RI CHARD JONES WELL 

55 35E 30aca1 6/19/79 

HARRY lil\RDT 

6S 34E lcdal 6/19/79 

ROBERT E'ROWN 

WELL 

26 72. 378. 

19 64, 4542, 

25 81. 30. 

25 22. o. 

28 '7. 378. 

17 o. 757. 

15 o. 30. 

23 o. 757. 

5S 34E 26dab1 7/27/72 " 177. 57. 

*DATA REFERENCE: " ROSS, 1971 

"CATER, ET.AL., 1973 

3 "' YOU1'13 AND Ml TCHELL, 

' " YOUNG AND WHITEHEAD, 

5 "' YOUNG AND WHITEHEAD, 
6 "' MITC>IELL, 1976A 

"' MITCHELL, 1976B 

8 "' MITCHELL, 1976C 

9 SWANSON, 1977 

38 93.0 

53 53.0 

59 40.0 

" 45.o 

36 95.0 

" 70.0 

" 60.0 

'8 70.0 

20 70.0 

1973 

1975A 
19758 

10 " Ml TC>IELL, UNPUBLISHED, 1978 

39.00 

19 .oo 

24.00 

37 .oo 

39.00 

29.00 

29.00 

23.00 

25.00 

176 25.00 425. o.o 

27 8.60 251. o.o 

95 16.00 345. 0.0 

160 2. 70 468. o.o 

172 26.00 411. o.o 

58 9.90 329. o.o 

25 6.60 317. o.o 

28 8.50 273. o.o 

150 21.00 478. o.o 

BANNOCK COUNTY, IDAHO 

156.00 o.o 

32.00 o.o 

72.00 o.o 

100.00 o.o 

157 .oo o.o 

61.00 o.o 

19.00 o.o 

28.00 o.o 

95.00 o.o 

. 
" 

228.0 

35.0 

67 .o 

100.0 

240.0 

69.0 

50.0 

57 .o 

87 .o 

. 
" 

2.70 

0.37 

1.50 

2.50 

2. 70 

o. 70 

0.48 

0.20 

3.20 

6.90 

0.82 

0.67 

o.o 

7 .oo 

5.10 

0.66 

0.55 

0.02 

Hsrdness 

o.o 973 392. "· 

536 7 .9 352 210. 5. 

871 7 .6 "' 198. o. 

1219 7 .2 718 264. o. 

1669 
7 ·' 

976 397. 61. 

8'6 7 .6 511 294. 2'. 

632 7. 7 388 269. 9. 

661 7 .5 397 269. "· 

- 11169 7. 7 706 277. o. 

348. 47 .4 

206. 21,0 

283. 48 .6 

384. 56.5 

337. 46.5 

270. 29 .2 

260. 16.4 

224. 17 .9 

392. 51.7 

§ . 
C 
0 0 -
1l:;:~ 
'"·-' 

3.9 

0.8 

2.9 

'-3 

3.8 

1.5 

o. 7 

0.7 

3.9 

-2.248 10 

-1. 764 ID 2 

-3.469 ID 3 

-1.625 9 ' 

-2.829 10 

-0.550 10 6 

-2.981 10 

0.974 10 

o. 700 
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FIGURE 13. 
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w 
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Composition of groundwater and locations of sampled wells in the Tyhee area. 
Bar graph shows millimeters per liter per dissolved silica and milliequiva
lence per liter of anions and cations. 
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might not be due entirely to thermal conditions. In areas 
of irrigated agriculture, increases in sodium and chloride 
concentrations have been known to be related to mixing of 
groundwater and irrigation water. The· limited number of 
data points makes interpretations highly speculative. 

A trilinear diagram is another useful way to display 
water chemistry data. Figure 14 is a trilinear plot of the 
Tyhee water quality data. The diagram displays the two 
water types, a dominantly sodium bicarbonate water repre
sented by the warmer wells (numbers 1, 3, 4, 5 and 9; see 
table 2 for their location) and a calcium sodium bicarbonate 
type in the cooler wells (2, 6, 7 and 8). Some mixing of 
thermal and cold water may occur, perhaps between water 
represented by samples 9 and 7 to yield sample 2 water or 
between samples l and 7 to yield sample 6 water. However, 
the scatter on the trilinear diagram indicates that simple 
mixing models will not adequately describe the water chemis
try of the Tyhee area. Partial reequilibration appears to 
have occurred in samples 1 and 5 water which are from the 
same well. Their chloride (Cl) content is much greater, and 
that of bicarbonate (HC03) is much less than samples 1, 9 
and 6; in percentage reacting values the excess Cl is nearly 
equal to the deficiency of Hco3 , as though samples land 5 
water had undergone ion for ion exchange between HC03 and 
Cl. 

AQUIFER TEMPERATURES 

Preliminary evaluations of geothermal systems are being 
successfully conducted using chemical geothermometers. In 
the Raft River Valley of southeastern Idaho, the reliability 
of these thermometers has been tested by deep drilling. The 
silica and Na-K-Ca predicted aquifer temperatures (Young and 
Mitchell, 1973) and ,mixing model calculations (Young and 
Mitchell, 1973, unpublished data) agreed very closely 
(within 10°c) with temperatures found at depth (Kunze, 
1975). This provides some measure of confidence in applying 
the same methods to similar areas of the state. 

The degree of reliance to be placed on a chemical 
geothermometer depends on many factors. A detailed descrip
tion of the basic assumptions, cautions, and limitations for 
these chemical geothermometers is included in the Selected 
References. The basic assumption is that the chemical 
character of the water obtained by temperature dependent 
equilibrium reactions in the thermal aquifer is conserved 
from the time the water leaves the aquifer until it reaches 
the surface. The concentration of certain chemical consti
tuents dissolved in the thermal water can, therefore, be 
used to estimate aquifer temperatures. 
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FIGURE 14. 

CATIONS 

Percent of total 
( Mi 11 iequivalents/ liter} 

Explanation 

I. Reference Number 
(See table 2 for 

well number} 

o Water with measured 
surface temperature 
below 25° C. 

• Water with measured 
surface temperature 
at or above 25° C. 

ANIONS 

Trilinear diagram showing variations of chemical 
cons ti tuen ts in water sampled from the Tyhee 
area. 
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Aquifer temperatures calculated from the silica and 
Na-K-Ca chemical geothermometers, and from mixing models, as 
well as the atomic ratios of selected elements found 
dissolved in the thermal waters of the Tyhee area are given 
in table 3. These were calculated from the concentrations 
in table 2. The higher temperature waters are distinctive 
in exhibiting higher magnesium/calcium (Mg/Ca), sodium/cal
cium (Na/Ca) and lower calcium/fluoride (Ca/F) and chlo
ride/flouride (Cl/F) ratios than found in lower temperature 
waters of the Tyhee area. The similarity in each of these 
individual ratios for the higher temperature waters is evi
dence that these waters are genetically related. Water 
discharged from wells having lower measured surface tem
peratures also have similar Mg/Ca, Na/Ca, Ca/F, and Cl/F 
ratios indicating that the lower temperature waters are 
genetically related. 

As shown in table 3, for any one well, there is little 
agreement obtained among the various chemical geo
thermometers. An exception is well 5S-34E-35badl where 
chalcedony (T4) and sodium-potassium-calcium (Na-K-Ca) pre
dicted 680 and 66oc, respectively. Looking at data from all 
wells, however, most agreement seems to be with the chalced
ony predicted tempera tu res where tempera tu res be tween 60 and 
70°c seem most common for lower temperature water. Higher 
temperature waters show that for most wells sampled, the 
chalcedony chemical geothermometer predicts temperature near 
60-70°c (table 3, column T4 ). An exception is the hot well, 
where the quartz chemical geothermometer predicts a maximum 
subsurface temperature of 6 30c, in agreement with chalcedony 
for lower temperature wells. A milky quartz was encountered 
in the drill hole for this well when the driller penetrated 
the thermal aquifer as shown by drill cuttings obtained from 
the owner. A mixing model for this well (table 3, column 
T3) predicts a maximum subsurface temperature of so0 c. 

In summary, data from tables 2 and 3 and figures 13 and 
14, therefore, indicate two distinct chemical water types in 
the area. The warmer thermal waters are represented most 
closely by the chemical composition of well 5S-34E-26dabl. 
Surface temperatures in other wells of this water type may 
be caused by conductive cooling of this water as it ascends 
up fault planes and spreads laterally into the aquifer 
system(s) or by mixing of thermal and nonthermal waters. 
The thermal water may not have reached a temperature higher 
than eooc before cooling began or reequilibrated chemically 
in a shallow aquifer at sooc. Cooler thermal waters may be 
mixed thermal and cold groundwaters, or may be cold ground
waters heated slightly by processes not readily apparent. 

-36-



CONCLUSIONS AND RECOMMENDATIONS 

Thermal waters of at least two types exist in the Tyhee 
area based on chemical analyses and synthesis of the anal
yzed data. Highest probable aquifer or subsurface tem
peratures which might be encountered by drilling for these 
waters would seem to be sooc represented by the quartz 
mixing model 1 (table 3, column Tg) for well 5S-34E-26dabl. 
Lowest probable temperature for this thermal water would be 
represented by the surface discharge temperature of the same 
well, i.e., 41°c. The most likely temperature to be antici
pated by deeper drilling may be represented by the quartz 
chemical geothermometer for this well at 63oc. 

Further geochemical studies should collect more chemical 
information for wells from which samples were not obtained 
for this study. A further attempt at hydrogen-deuterium and 
oxygen 18-oxygen 16 isotope sample collection should be made 
through well head access ports installed to minimize mixing 
of water with atmospheric gasses. These data could shed 
more light on mixing probability of thermal and nonthermal 
water, further define the limits of thermal water occurrence 
in the Tyhee area, and may indicate possible recharge areas 
for both types of water. This information is unobtainable 
from existing data and would be necessary for adequate 
assessment and regulation of the resource should large scale 
withdrawal of geothermal waters in the area be at tempted. 
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OTHER METHODS OF INVESTIGATION 

GEOTHERMAL GRADIENT AND HEAT FLOW 

Al though not extremely reliable as predictors of 
drilling depths, geothermal gradient measurements have been 
used in geothermal investigations to establish boundary con
a i tions or possible 1 imi ts to which one might reasonably 
expect water to be circulating. Therefore, temperature gra
dient measurements were made in seven unused wells in the 
Tyhee and adjacent areas. These wells ranged in depth from 
30 to 230 m. Locations of four of the seven holes are shown 
on figure 15. The measured gradients are shown in figures 
16 through 22, As seen from the figures, the temperature 
gradients are not consistent and are too variable to deter
mine an extre1nely reliable overall temperature gradients for 
the Tyhee area. The temperature gradients range from nearly 
isothermal (figure 22) to a maximum of 1900C/km. Most gra
dients were above normal (330C/km). Four of the six wells 
from which gradients were obtained exhibited a lower gra
dient in the upper section of the well and a gradient of 
greater rnagni tude in the deeper parts of the well bore 
(figures 16, 17, 18 through 20). This could be due to one 
or r:iore of several effects including thermal conductivity 
changes of the underlying sediments and rock, vertical or 
lateral groundwater movement, topographic effects, seasonal 
fluctuations and/or irrigation practices. The most reason
able gradient appears to be about 60°C/km given in the bot
tom portions of two wells shown in figures 16 and 18 
(5S-35E-30aabl and 5S-34E-36dacl), 

The greater reliability of heat-flow measurements over 
simple temperature-gradient measurements or calculations in 
assessing an area's geothermal potential is well known. The 
geothermal gradient may be viewed as the potential 
difference between the earth's deeper layers and that found 
at the surf ace, and is dependent on the ability of the 
intervening rock layers to conduct heat ( thermal 
conductivity). Heat flow measurements take this thermal 
conductivity into account, and, therefore, are uniform with 
depth, while abrupt and sometimes large variations in 
geothermal gradient occur with depth due to changes in 
thermal conductivity. A high heat flow, therefore, may 
indicate the presence of an intense heat source (regional or 
local) in the subsurface, while a high geothermal gradient 
may only reflect a lower thermal conductivity. 

Al though the thermal conductivity of the intervening 
rock layers in the Tyhee area is not exactly known, reason-
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able heat flow assumptions can be made by simply knowing the 
limits of thermal conductivity of the types of rocks found 
in the area. For example, unconsolidated, poorly sorted 
sands and gravels usually exhibit a thermal conductivity in 
thermal conductivity units (TCU) between 2.0 and 5.0 micro
calories per square centimeters per second µcal/cm2sec 
giving a heat flow, in heat flow uni ts (HFU), of from 
600C/km x 2. 0 TCU = 1. 2 pcal/cm2sec ( 1. 8 HFU) as a lower 
limit and 60°C/km x 5 TCU - 3 HFU as an upper limit. A heat 
flow of 3 HFU would be twice that which is considered normal 
(1.5 HFU) for most of the United States, but which appears 
to be typical of the margins of the Snake River Plain region 
(Brott and others, 1976). A heat flow of this magnitude 
would mean the hottest thermal water ( 410C) would have to 
circulate to a depth of about 1000 m or l km in this area. 
The cause of this heat flow is presently not known. 
Speculations are a crustal heat source, a mantle heat source 
due to crustal thinning or convective heat transfer along 
fracture zones due to upwelling and lateral spread of 
thermal water. 

LANDSAT IMAGERY 

Landsat imagery, enhanced by the USGS Earth Resources 
Observation Systems (EROS) data center, at scale of 
1:1,000,000, 1:500,000, 1:250,000, was used to augment 
structural interpretations obtained by gravity, magnetic, 
and we 11 log data with in the study area. Linear features 
observed on these false color infrared images are shown on 
figure 23. 

Interpretation of structure from the gravity, magnetics, 
and lithology from well logs agree somewhat with linear data 
from the Landsat digital imagery. However, the pronounce
ment of a 1 inear or one trend of 1 inears verus another on 
the imagery can be the result of many factors, including 
cultural trends, rock-type, vegetation, depositional 
f ea tu res, time of day or year the image was obtained and 
process parameters selected in obtaining a hard copy of the 
image. 

Al though the north-sou th fault ( inferred from gravity 
data) is thought to be younger than the north-west trending 
fault, (also inferred by gravity data), no evidence of the 
existence of the north-south inferred fault could be seen on 
Landsat imagery while a northwest trending linear (L1, 
figure 23) does show on the Landsat images exactly where the 
northwest fault is inferred at the surface. This northwest 
linear extends somewhat discontinuously across the Pocatello 
Range in to the lower reaches of Rapid (Rabbit) Creek north 
of Inkom and to the Portneuf Range where it becomes 
indistinguishable near the base of the Portneuf Range. This 
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linear approximately corresponds to an arcuate trend of 
regularly spaced thermal springs first noted by Mitchell and 
others ( 1980, p. 21-22) which connects the Tyhee area with 
Portneuf River Warm Springs and Steamboat Springs in Caribou 
County. A southwest trending linear (L 3 , figure 23) extends 
across the study area and is found to coincide with a fault 
mapped by Trimble (1976) in the Pocatello Range to the east 
of the study area. 

The other linears shown on figure 5 coincide with no 
known gravity, magnetic or li thologic pronounced features 
derived from well log data. Some linears (L2, L3 and L4) 
do, however, seem to be associated with small outcroppings 
of Trimble's (1976) High Level (Lower Pleistocene and Upper 
Pliocene) Basalt. 
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SYNOPSIS 

CONCLUSIONS 

The marginal position of the Tyhee area to two struc
tural provinces (Snake River Plain and Basin and Range) 
suggested to the authors that geology in the area might be 
somewhat complex. This has been shown to be correct. 
Gravity and magnetic data indicate that the Snake River 
Plain margin may consist of fault dislocations as wide as 
2.5 km and is probably located further west than originally 
believed. Gravity data indicate concealed north-south nor
mal faulting separating bedrock of the Bannock Range to the 
east from similar materials overlain by unconsolidated sedi
ments on the down-dropped side. This is interpreted to be a 
major structure of the Snake Plain boundary fault zone. 
Similar faulting, but apparently older and of lesser magni
tude intersects the north-south structure near the center of 
the area. Shallow.wells drilled in the pediment also indi
cate a northwest-southeast fault in the pas i tion of the 
gravity inferred fault. Landsat imagery also indicates the 
presence of the southwest-northeast fault by a linear 
feature trending through the area. 

Hot water discovered by well drilling and a former ther
mal spring appear to be both spatially and genetically 
related to the intersection of the above mentioned faults. 
The quartz chemical geothermometer and a mixing model indi
cate that thermal water equilibrated last in an aquifer or 
fault structure at a temperature of between 63 and so0 c. 
Geothermal gradient measurements indicate a gradient of 
600C/km and speculative thermal conductivity values indicate 
heat flow of from 1.2 to 3.0 HFU with a probable value of 
about 3 HFU for the area. This would indicate drilling 
depths of about 1000 m for 63°c temperature. 

RECOMMENDATIONS 

As fault intersections appear to be the most favorable 
target to produce the hottest water in this area, it would 
be highly desirable to determine the exact location and 
attitudes of faults in the area before a deep drilling 
program is begun. 

Seismic survey reflection and refraction are not 
likely to give good results in the very shallow subsurface 
where data is most needed but might indicate deeper s truc
tures and shed more light on the nature of the bas in and 
range - Snake River Plain boundary. 
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Electrical prospecting methods such as spontaneous 
polarization resistive or telluric current fields might give 
good results in the shallow subsurface in the area. 
Magnetotelluric or audiomagnetic telluric prospecting would 
have an added advantage of deep penetration as well, and are 
probably the least costly of the geophysical surveys which 
could be run. 

Monitoring holes should be drilled and aquifer tests 
conducted to determine aquifer characteristics, and 
possibilities of well interference should more thermal wells 
be drilled in the area. The monitoring holes would also be 
valuable to more adequately determine structural and strat
igraphic controls on thermal and nonthermal water in the 
area. 

Hydrogen-deuterium and oxygen 18-oxygen 16 isotope 
ratios from both thermal and nonthermal water in the area 
and adjacent areas should be run to indicate origin of the 
thermal waters. These tests would be important should large 
scale withdrawal of thermal water be attempted. 
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TABLE 1 

DA1'A REDUCTION AND GRAVITY CORRECTIONS 
GRAVITY SURVEY - TYHEE AREA 

BANNOCK COUN'rY 

Dial Divisions Ele- Bouguer Latitude Corrected Terrain 
Station Ti.me Average Corrected vat ion Correction Correction through Carree-
Number Read Reading for Drift Milligals (feet) = 2.0) (43 00) Latitude tion G 

October 28, 1978 

BS 1 10 :40 1931. 7 1900.00 180.46 4460 198.28 4.56 202.84 .06 202.90 
1 10 :55 1927.3 1895.5 180.03 4491 199.98 4.56 204.54 • 12 204.66 
2 11 : 10 1936. 6 19 04. 6 180.90 4458 198.58 4.56 20 3. 14 .04 203. 18 
3 11 :20 1930. 6 1898.5 180.32 4479 199.44 4.56 204.00 .02 204.02 
4 11 :55 1946.3 1913.9 18 1. 78 4471 200.35 4.56 204.91 • 01 204. 92 

V, 
5 11 :35 1962.3 1930. 1 183.32 4470 201. 83 4,56 206.39 0 206,39 

" BS 1 12 :05 1932.5 
I 

6 12 :30 1965.2 1932.4 183.53 4473 202.24 4.56 206.80 0 206,80 
7 12:45 1970.7 1937 ,6 184.04 4470 202. 55 4.56 207. 11 0 207, 11 
8 1 :05 2008.1 1974.7 187. 56 4460 205.38 3.26 208.64 0 208. 64 

BS 1 1 :25 1933.7 
9 1 :50 1998.5 1964.5 186.59 4465 204.75 3,26 208. 0 1 0 208.01 

10 2:00 1984.4 1950. 3 185.24 4473 203.95 3.26 207,21 0 207,21 
11 2:20 1979.3 1944. 9 184.73 4462 20 2. 69 3.26 20 5. 95 • 0 1 205,96 
12 2:35 1958.7 1924. 2 182.76 4474 20 1. 54 3.26 204,80 • 01 204.81 

BS 1 2:50 1934.6 
13 3:05 1985.1 1950.6 185.27 4463 203. 30 3,26 206.56 .03 206.59 
14 3:20 2038.2 2003.9 190.33 4459 208.08 3.26 211. 34 .06 211.40 
15 3:35 2025.3 1991. 2 189. 12 4490 209.00 3.26 212. 26 • 12 212.38 

BS 1 3:55 1933.7 

October 29, 1978 

BS 1 9:25 1929.7 1900.0 180.46 4460 198. 28 4.56 202.84 • 06 202.90 
*8 9:40 2005.3 1974.8 187.57 4460 205.39 3.26 208.65 0 208.65 



Table 1. Data Reduction and Gravity Corrections (continued) 

Dial Divisions Ele- Bouguer Latitude Corrected Terrain 
Station Time Average Corrected vat ion Correction Correction through Carree-
Number Read Reading for Drift Milligals (feet) = 2. O) (43 00) Latitude tion G 

October 29, 1978 (cont'd.) 

16 10: 15 19 31. 2 1898.8 18 0. 35 4440 196. 80 7. 17 203.97 .06 204. 03 
17 10 :25 1913. 7 188 0. 9 178.65 4458 196.33 7. 17 203.50 .05 203. 55 

BS 1 10 :40 1933.3 
18 11 :00 1912.6 1879.4 178.51 4459 196.26 7. 17 203. 43 .04 203.47 
19 11 : 15 1889.4 1856.3 176. 31 4470 194.82 7. 17 20 1. 99 .04 202.03 
20 11 :30 1873.4 1840. 5 174.81 4460 192. 63 7. 17 199.80 .05 199.85 
21 11 :45 1856.6 1823.8 173.22 4462 191. 18 7. 17 198.35 .08 198.43 

BS 1 12 :00 1932.6 

I 
Ul November 2' 1978 00 
I 

BS 1 10 :05 1928.4 1900.0 180.46 4460 198.28 4.56 202.84 .06 202. 90 
22 10: 25 1848. 3 1880.8 172.75 4469 191.19 7. 17 198.36 • 11 198.47 
23 11 :05 1769.9 1738.4 165. 11 4567 190.26 7 .17 197.43 .23 197.66 
24 11 :20 1722.3 1689.9 160. 51 4649 191. 28 7. 17 198.45 .16 198.61 
25 11 :30 1706.5 1673.9 158.99 4724 194. 90 7. 17 202.07 .26 202.33 

BS 1 11 :50 1932.8 
BS 1 12 :55 1932.1 

28 1 :20 1555.4 1523. 5 144.70 5103 2.06.59 7. 17 213.76 .53 214.29 
27 1 :35 1657. 6 1625.7 154.41 4952 205.95 7.17 213, 12 .46 213.58 
26 1 :50 1701.1 1688.1 160.34 4829 203 .45 7. 17 210,62 .37 210.99 

BS 1 2:05 1932.2 
29 3:05 1948.8 1916.3 182.01 4480 20 1. 20 3. 91 205. 11 .03 205. 14 

BS 1 3: 15 1932. 5 
30 3:30 1864.4 1832.0 174.00 4482 193.33 5.87 199. 20 .09 199.29 
31 3:45 1891. 3 1858.9 176.56 4460 194.38 5.87 200. 25 .05 200,30 
32 3:50 1904.6 1872. 3 177. 83 4481 197.09 5.87 20 2. 96 .02 202.98 



33 4:05 1928,0 1895,8 180. 06 4475 198. 91 5,87 204,78 .02 204,80 
34 4: 15 1937,3 1905,2 180,96 4472 199.60 5,87 205.47 .02 205,49 
35 4:25 1956,5 1924, 6 182,80 4454 200,21 5,87 206,08 ,02 206. 1 o 
36 4:40 1945, 0 1913,2 181,72 4468 200,09 5,87 205, 96 ,02 205.98 

BS 1 4:55 1931.7 
37 5:20 1704,0 1672, 2 158,83 4874 205.03 3. 91 208,94 • 40 209,34 
38 5:35 1758,0 1725.9 163, 93 4780 203,68 3,91 207.59 • 34 207.93 
39 5:40 1848.1 1815,9 172.47 4679 205. 30 3, 91 209.21 ,27 209,48 
40 5:50 1903.6 1871. 1 177.72 4622 206,64 3,91 210.55 • 19 210. 74 
41 5:55 1945. 9 1913, 3 181, 73 4568 206, 95 3, 91 210.86 • 14 211. 00 

BS 1 6:00 19 32. 9 

November 5, 1978 

BS 1 9:50 1928, 3 1900.0 180.46 4460 198.28 4.56 202.84 .06 202.90 

42 10 :40 1670,6 1640,8 (Station rroved and reading not used) 
BS 1 11 : 30 1931.3 

I 43 12, 1 o 1581. 5 1548.6 147.09 5080 207. 41 3, 91 211.32 • 45 211.77 
Ul 44 12:35 1522,3 1488,4 141, 37 5157 206,96 4.56 211.52 • 47 211,99 
'° I 45 12:55 1519,8 1485.0 141, 05 5178 208,08 5.22 213.30 .49 213, 79 

46 1 : 25 1593,8 1557,8 147.96 5065 207,25 5.87 213.12 • 51 213,63 
47 1 :45 1568, 1 1531.2 145,43 5094 206.70 6,52 213,22 .52 213,74 
48 2:25 1677, 2 1638,6 155.63 4947 206.83 6.52 213, 35 .45 213,80 

BS 1 2:55 1939,3 
BS 1 3:35 1937,8 

November 7, 1978 

BS 1 8:50 1948.4 1900. 0 180. 46 4460 198.28 4.56 202.84 • 06 202,90 
*5 9: 15 1977.9 1928,8 183,20 4470 20 1. 7 1 4,56 206.27 0 206,27 
49 9:40 2015.4 1965. 3 186,66 4471 205,23 3. 91 209, 14 ,06 209, 20 

BS 1 9:55 1950. 7 
50 10: 10 1908,8 1857, 4 176, 42 4478 195. 47 5.22 200.69 .08 200, 77 

BS 1 1 o ,20 1951.7 
51 10 :30 1939.8 1888. 1 179. 33 4458 197. o 1 5.22 202. 23 ,03 202, 26 
52 10:40 1941.2 1889.4 179. 46 4474 198.24 5.22 203.46 .02 203. 48 
53 11 : o 1 1954.0 1902, 1 180.66 4476 199. 58 5.22 204.80 • 01 204,81 



Table 1 . Data Reduction and Gravity Corrections (continued) 

Dial Divisions Ele- Bouguer · Latitude Corrected Terrain 
Station Time Average Corrected vation Correction Correction through Carree-
Number Read Reading for Drift Milli gals (feet) = 2. 0) (43 00) Latitude tion G 

November 7, 1978 (cont'd.) 

54 11 : 15 1960.4 1908.5 181. 27 4472 199.91 5,22 205,13 , 0 1 205, 14 
55 11 :30 1970,7 1918,7 182, 24 4467 200.54 5,22 205.76 , 01 205, 77 
56 11 :55 1989,8 19 37, 7 184.04 4446 200,90 5.22 206, 12 , 01 206, 13 

BS 1 12 :05 1952,3 
57 1 :05 20 12. 5 1960, 1 186, 17 4468 204,54 3, 91 208.45 0 208.45 
58 1 : 15 2008,2 1955.8 185. 76 4464 203,85 3.91 207,76 0 207,76 
59 1 :25 1992.6 1040, 1 184.27 4468 202,64 3,91 206.55 0 206.55 

BS 1 1 :35 1952,5 
61 1 :50 1959.9 1907,5 181.17 4477 200, 16 3,91 204.07 , 0 1 204,08 

I 60 2:05 1980,5 1928,3 183, 15 4462 20 1, 11 3. 91 205.02 , O 1 205.03 a, 
0 62 2:30 1941,8 1890.0 179.51 4474 198.29 6.52 204.81 .04 204, 85 
I 

63 2:40 1948.1 1896,5 180, 13 4470 198.64 6,52 205.16 ,03 205,19 
64 3:00 1948,7 1897,4 180,22 4474 199.00 6,52 205,52 ,03 20 5, 55 
65 3: 10 1935,9 1884,8 179. 02 4476 197,94 6,52 204.46 .03 204,49 
66 3:20 1910, 1 1859, 1 176, 58 4478 195,63 6,52 202, 15 .04 202. 19 

BS 1 3:30 
67 3:50 1887,0 1836,0 174,38 4453 191. 7 2 6,52 198.24 ,08 198.32 
68 4:05 1967,3 1816, 1 172,49 4474 191,27 6,52 197, 79 ,09 197,88 
71 4:45 1842,3 1790,5 170, 06 4575 195,76 5,22 200.98 , 14 20 1. 12 
70 4:55 1821,7 1769,8 168, 10 4559 192.71 5,87 198.58 .13 198,71 
69 5: 15 1800,6 1748,4 166.06 4566 191.18 +6,52 197. 70 , 14 197.84 

BS 1 5:30 1952.5 

November 11 , 1978 

BS 1 9:45 1936.5 1900.0 180,46 4460 198,28 4,56 202,84 • 06 202. 90 
72 10 :DO 1989,9 1953. 3 185.52 4449 20 2, 59 2,61 20 5. 20 , 0 1 205, 21 
73 10: 15 1991. 6 1954.9 185,68 4466 203,91 2,61 206,52 , 0 1 206,53 



74 10 :25 2007.4 1970.6 187. 17 4459 204.92 2. 61 207. 54 0 207.54 
75 10 :35 2019.6 1982. 7 188.32 4460 206. 14 2.61 208.75 0 208.75 
76 11 :00 20 29. 0 1991. 8 189. 18 4442 205. 77 1.96 207.73 0 207,73 

BS 1 11 : 15 1937.5 
77 11 :40 2015.6 1977. 5 187.82 4454 205. 23 1. 96 207.19 0 207. 19 
78 11 :50 20 33. 4 1995.0 189.49 4436 205. 67 1. 96 207. 63 0 207.63 
79 12: 10 2024.7 1985.5 188,58 4438 204.89 1.96 206.85 • 0 1 206.86 
80 12:25 2025.9 1986. 0 188.63 4445 205.42 1. 96 207. 38 • 01 207. 39 
81 12:30 20 51. 8 20 11. 6 191.06 4454 208.47 1. 96 210.43 .02 210,45 

BS 1 12:45 1941.0 
82 1 :00 2060.3 20 18. 7 191.74 4457 209.35 1.96 211.31 .05 211. 36 
83 1 : 15 2008.9 1966.7 186.80 4497 207. 16 1. 96 209. 12 • 10 209.22 

BS 1 1 : 30 1942. 7 

November 14, 1978 

BS 1 10 :20 1962. 1 1900.0 180.46 4460 198.28 4.56 202.84 .06 20 2. 90 
I 84 10:40 2064. 1 200 1. 1 190. 06 4438 206.37 1. 30 207.67 o 207.67 
"' f-' 85 10 :50 2074,5 20 11. 0 191.00 4427 206.56 .65 207.21 0 207.21 
I 

86 11 :00 2076,5 2012.6 191. 16 4433 207. 13 .65 207.78 • 01 207.79 
87 11 :05 2062.7 1998.6 189.83 4449 206,90 1.30 208.20 • o 1 208,21 

BS 1 11 :2 0 1964,3 
88 11 :40 2090.9 20 27. 7 192.59 4455 210,07 1.30 211.37 .02 211. 39 
89 11 :55 2088. 1 20 24. 0 192.24 4453 209.58 .65 210.23 .02 21 o. 25 
90 12:00 2071. 8 2007.7 190.69 4461 208. 58 .65 209.23 .03 209. 26 
91 12:10 2069. 7 2005.6 190.49 4458 208. 17 1,30 209.47 .03 209. 50 

BS 1 12:20 1964. 1 
92 12:40 2048.5 1984. 3 188. 47 447 1 207,04 .65 207.69 .04 207.73 
93 12:50 20 27. 8 1963.6 186.50 4493 206.58 .65 207. 23 • 06 207. 29 
94 1 : 15 2005,3 1940. 6 184.32 4511 205.64 1. 30 206.94 .09 207.03 
95 1 :30 2052. 7 1987. 5 188. 77 4495 208.99 2.44 211. 43 • 1 o 211. 53 
96 1 :40 1926.5 1860.9 176.75 4597 203. 96 2.44 206.40 • 13 206.53 
97 1 :50 2064.9 1999.8 189. 94 4458 207.62 2.61 210.23 .03 210.26 

BS 1 2:00 1965. 9 
98 2:30 1960,6 1895. 2 180.01 4604 201. 7 o 3.26 210.96 • 14 211.10 

BS 1 3: 15 1964. 1 



Table 1 . Data Reduction and Gravity Corrections (continued) 

Dial Divisions Ele- Bouguer Latitude Corrected Terrain 
Station Time Average Corrected vat ion Correction Correction through Carree-
Number Read Reading for Drift Milli gals (feet) ~ 2. 0) (43 00) Latitude tion G 

November 14, 1978 (cont'd.) 

*48 4:00 1704.6 1638.0 155.58 4947 206. 78 6.52 213. 30 .45 213.75 
BS 1 4 :35 1969. 2 

November 16, 1978 

BS 1 10 :45 1948.9 1900. 0 180.46 4460 198.28 4.56 202.84 • 06 202.90 
99 11 :40 1832.4 1783.3 169.38 4729 205. 64 4.56 210.20 • 30 210.50 

100 12: 15 1799.7 1750.4 166. 25 4715 20 1. 55 4.56 206. 11 .30 206.41 
I BS 1 12 :50 1949.7 
"' N 
I 

101 1 : 10 1825.4 177 5. 4 168.63 4779 208.31 4.56 212.87 • 36 213.23 
102 2:25 1789.9 1738. 4 165. 11 4810 206.92 5.22 212.14 • 33 212.47 
103 2:40 1783.4 1731.5 164.46 4787 204.69 5.87 210.56 • 34 210.90 
104 2:55 1695.2 1642.9 156.04 4944 207.03 5,22 212.25 • 43 212.68 
105 3: 15 1698.9 1646.0 156.34 4941 20 7. 13 4.56 211.69 .42 212.11 
BS 1 3:45 1953. 6 

November 21, 1978 

BS 1 10 :00 1949.8 1900.0 180.46 4460 198.28 4.56 202.84 • 06 202.90 
106 10 :25 1898.5 1848.2 175. 54 4631 205.08 4.56 209.64 .24 209.88 
107 10: 32 1896.8 1846.4 175.37 4560 200.04 4.56 204.60 • 18 204.78 
BS 1 10 :55 1950.9 
108 11 :47 1888.3 1836.3 174.41 4646 204.98 3.26 208.24 .22 208.46 
109 12:00 1853.9 1801. 8 171.13 4675 203.69 2. 61 206.30 .23 206. 53 
110 12: 13 1860. 1 1807.7 171.70 4683 204.80 2.28 207.08 ,23 207.31 
111 12:25 1930. 8 1878. 3 178.40 4602 205.95 1. 96 20 7. 91 .24 208.15 
BS 1 12:55 1952. 8 



112 1 :43 1813. 2 1760.6 167.22 4750 204.92 3.26 208. 18 .28 208.46 
113 2:05 1732.5 1680.1 159.58 4892 207.01 3.26 210.27 • 36 210,63 
42 2:22 1703.9 1651.6 156.87 4949 208.21 3.26 211.47 • 43 211. 90 

BS 1 2:49 1952. 1 
114 3: 12 2049. o 1995. 7 189.65 4440 206. 10 1. 30 207.04 o 207.04 
115 3:22 2069.8 20 17, 2 191.60 4430 207,36 ,65 208.01 o 208.01 
116 3:30 2073.4 2020,4 191.90 4430 207.66 .65 208,31 o 208.31 
BS 1 3:45 1953,8 

December 12, 1978 

BS 1 9:00 1957,2 1900,0 180.46 4460 198.28 4.56 202,84 • 06 202.90 
117 10 :00 1694.0 1636.8 155.46 4954 20 7. 14 5.87 213.01 .42 213. 43 
118 10 :30 1741.4 1684.2 159.97 4854 204.80 6.52 211.32 • 36 211. 68 
119 10 :50 1733.0 1675.8 159. 17 4730 195.50 6.52 20 2. o 2 .25 202.27 
BS 1 11 :20 1957.3 
BS 1 12 :20 1958.7 

I 120 12 :50 1758, 5 1698.7 161.34 4642 191. 63 6.52 198. 15 • 14 198.29 
"" w BS 1 1 : 1 o 1960.5 
I 

121 1 :55 1789.4 17 ~7. 9 164.12 4628 19 3. 46 5.87 199, 33 , 18 199. 5 1 
122 2: 1 o 1841.2 1779.5 169.02 4642 199, 31 5.22 204.53 , 20 204.73 
BS 1 2:35 1962.0 

* 86 2:50 2078. 1 2015.8 191. 46 4433 207.43 .65 208.08 , 0 1 208.09 

* 77 3:05 2042.9 19£30. 1 188.07 4454 205. 48 1. 96 207,44 0 20 7. 44 
* 9 3:30 2030.6 1966.7 186.80 4465 204.96 3.26 208, 22 o 208.22 

* 13 3:40 2015.3 1950. 7 185.28 4463 203.31 3.26 206.57 .03 206.60 
BS 1 3:50 1965.3 

January 30, 1979 

BS 1 9:00 1999.4 1900. o 180.46 4460 198.28 4.56 202.84 .06 202.90 
*46 10 :41 1662.2 1560.4 148.21 5065 207. 50 5.87 213. 37 • 51 213.88 

**47 11 : 11 1639.8 1537.2 146.00 5094 207,27 6,52 213.79 .52 214.31 
* 118 12 :05 1784.6 1680.2 159.59 4854 204.42 6.52 210.94 • 36 211. 30 

BS 1 12:40 2005.9 
BS 1 1 :31 1008.9 



Table 1 • Data Reduction and Gravity Corrections (continued) 

Dial Divisions Ele- Bouguer Latitude Corrected Terrain 
Station Time Average Corrected vat ion Correction Correction through Carree-
Number Read Reading for Drift Milli gals (feet) ( = 2. 0) (43 00) Latitude tion G 

January 30, 1979 (continued) 

* 25 1 :50 1781.5 1672.9 158.89 4724 194.80 7. 17 201.97 .26 202.23 

*28 2:41 1629.6 1523.2 144.67 5102 206.56 7. 17 213.73 .53 214.26 

BS 1 3:25 2006.4 
* 112 4:20 1865.5 1758.8 167.05 4750 204.75. 3.26 208.01 .28 208.29 

* 113 4:40 1786, 4 1679.3 159.50 4892 206.93 3.26 210. 19 • 36 210.55 

*42 4:55 1758.7 1651.3 156. 84 4949 208.18 3. 26 211. 44 • 43 211.87 
BS 1 5: 18 2008.0 

March 27, 1979 
I 

"' ""' BS 1 9: 10 1902.6 1900. 0 180.46 4460 198.28 4.56 202.84 .06 202.90 
I 

• 48 212.38 123 10 :20 1744.81 1741. 4 165.40 4842 209.40 2.50 211.90 
124 10:40 1682.8 16 79. 1 159.48 4920 208. 83 2. 14 210.97 .98 211. 95 
125 11 :05 1772.7 1768.7 167.99 4779 207.67 2,70 210.37 • 34 210.71 

BS 1 12:07 1904.7 
BS 1 1 :04 1905.4 
126 1 :30 1920,6 1915. 1 181. 90 4541 205.27 1. 37 206.64 • 12 206.76 

BS 1 1 :53 1905.5 

* Indicates duplicate station reading. 
** Station not precisely located on second reading. 



TABLE 2 

GEOTHERMAL GRADIENT DATA FOR POCATELLO-TYHEE AREA 

Depth Temperature Depth Temperature 
(Meters) oc (Meters) oc 

Well 5S-35E-30aabl 

15 8.79 125 11. 39 
20 8. 8 2 130 11. 43 
25 8,83 135 11. 69 
30 8.99 140 12.01 
35 8,61 145 12.09 
40 8,70 150 12.36 
45 9,07 155 12,66 
50 9,49 160 12,95 
55 9. 71 165 13.31 
60 9.95 170 13.54 
65 10.55 175 13,83 
70 11. 35 180 14.30 
75 11. 35 185 14,63 
80 11. 35 190 14. 93 
85 11. 35 195 15.34 
90 11. 36 200 15.67 
95 11. 36 205 16,04 

100 11.36 210 16.42 
105 11.36 215 16.74 
110 11. 36 220 16,98 
115 11. 37 225 17. 25 
120 11. 38 230 17,25 

Well 6S-34E-2cdcl 

0 9,38 35 12,84 
5 9.97 40 13.22 

10 12,06 45 13.76 
15 12,03 50 13.86 
20 12.17 55 13. 94 
25 12.28 60 14.09 
30 12.41 65 14 .12 
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Table 2. Geothermal Gradient Data for Pocatello-
Tyhee Area (cont'd.) 

Depth Temperature Depth Temperature 
(Meters) oc (Meters) oc 

Well 5S-34E-36dacl 

10 10.57 125 23.57 
15 10.57 130 23.84 
20 11. 59 135 24. 26 
25 17.09 140 24.77 
30 17.31 145 25.28 
35 17.63 150 25.78 
40 17.88 155 26. 22 
45 18.12 160 26.58 
50 18.51 165 26. 94 
55 19.00 170 27 .12 
60 19.46 175 28.19 
65 19.77 180 28.21 
70 20. 22 185 28. 22 
75 20.45 190 28.22 
80 20.71 195 28.23 
85 20.79 200 28.23 
90 21.17 205 28.23 
95 21. 43 210 28,24 

100 21. 61 215 28.24 
105 22.08 220 28. 24 
110 22.59 
115 23.01 
120 23.37 

Well 5S-34E-26dccl 

5 10.85 25 15.83 
10 11. 45 30 16.84 
15 11. 96 35 18.89 
20 13.66 40 18.81 

Well 6S-35E-18caddl 

25 12.83 50 13.00 
30 12.83 55 13.08 
35 12.57 60 13.49 
40 12.78 65 13.50 
45 12.78 70 13.50 

-66-



Table 2 . Geothermal Gradient Data for Pocatello-
Tyhee Area (cont'd.) 

Depth Temperature Depth Temperature 
{Meters) oc (Meters) oc 

Well 5S-34E-25cccl 

10 14. 1 7 100 30.06 
15 15.24 105 26.38 
20 16.04 110 26.73 
25 17.30 115 27 .15 
30 18.23 120 27. 50 
35 19.27 125 27. 96 
40 20.01 130 28. 65 
45 20.77 135 29.03 
50 22.87 140 29.52 
55 23.21 145 30.06 
60 23.51 150 31. 37 
65 23.76 155 32.20 
70 24.15 160 32.98 
75 24.47 165 33.96 
80 24.71 170 34.76 
85 25.09 175 35.14 
90 25.42 180 35.37 
95 25.70 182 35.41 

Well 6S-35E-18cbbl 

10 11.17 80 12.24 
15 11. 81 85 12.25 
20 11. 68 90 12.27 
25 11. 87 95 12.28 
30 11. 99 100 12.29 
35 12.05 105 12.31 
40 12.10 110 12.32 
45 12.13 115 12.46 
50 12.16 120 12.51 
55 12.18 125 12.51 
60 12.20 130 12.51 
65 12.21 135 12.55 
70 12.22 140 12.55 
75 12.23 145 12.55 
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