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CONCLUS TONS

1. The La Grande-llot Lake area, extending from the central Grande
Ronde Valley southward to the Medical Hot Springs area has high

. potential for geothermal resource discovery and development as-

discussed in the appended Recomnaissance Evalnation. Crustal exten-
sional faulting, junction between major crustal provinces, late
Tertiary voleanism, and warm to hot wells and sPrlnds all Support
the potentlal value of the target. . : '

2. Geology of the area is 1neuff1CLent1y known. The heat source 1is
neither located nor dated, the subsurface structure is unknown and
the deep reservoir-is neither located nor its hydraulic parameters
kaown. Conditions of wecharge, storage, flow and discharge in the
shallow reservoir are in support of ex1stance of a deep reservoir,
1n,fractured flows.

' Adequate land position is available on fee lands in the area-
The work currently underway by Mr. W. Armstrong appears competent to
develop position. o : :

4. A thorough preliminary geological and geophysical survey is
necessary according to the plans recommended herein. The survey
- would have the objectives of defining a regional geothermal target.
“in terms of crustal structure details, reservoir boundaries, and
heat source. A heat source too old (greater than 10 mllllon years )
may reguire re-evaluatioun.

5. The general geothermal target is identified in terms of a map
blocking out the area recommended for completion of leasing and
detailed survey work. ' :

RECOMMENDATIONS

1. Contlnue to obtain leasos to complete a contiguous block in the
area.. Restrict new leases to the area indicated on the accompanying.

map.

2. Conduct geological exploration, namely photogeology, field geology,
and radiometric age dating to define principal structures, and obtain
absolute as well as relative igneous and sedimentary rock relation-
ships. An Exploration Plan is appended, together with an anticipated
time chart plan. '

3. Apply geophysical techniques in an orderly fashion to extend and
support geological interpretations; determine basement configuration
and subsurface structure, and define reservoir p081t10n, size and
character.

5. Extend existing hydrological models to the deep reservoir; utilize



deophy%1cal survey information, additional geochemistry, and samples
from temperature gradient thOb-

6. Eliminate sizable areas of the leaseholding as exploration pro-
cedes and designation of high priority and low potential areas be-
comes possible. Eventually, a position of about 40,000 acres in two
to three parcels of 20,000 to 15,000 acres, is possible, unless ex-
ploration indicates a strong, homogeheous target.

RECONNAISSANCE EVALUATION

The Hot Lake area covers T. 3-4 S., R. 38-39 E., in Union
County, northeastern Oregon. Hot Lake itself is a marshy pond a few
acres in extent associated with at least two adjacent hot springs.,
A third hot spring is located about one-half mile to the southeast.
A1l occur along the southwestern margin of the Grande Ronde Valley,
about six miles southeast of the town of La Crande (see Figure 1).

_ The Crande Ronde Valley area is at the northern edge of the
Blue Mountains physiographic region, immediately adjacent to its
boundary with the Columbia Plateau. The valley is broad and nearly
flat-floored. The Grande Ronde River and its tributaries meander
across it in a northwesterly direction. Alluvial fans are built out
from the base of the adjacent mountains, and merge with the valley
floor. Elevations on the valley floor range from 2,500 feet to about
2,800 feet. The elevation at Hot Lake is 2,698 feet. '

The mountain ridges bounding the valley have steep, straight,
fault-controlled fronts trending in a northwesterly direction. Ridge
top elevations range from about 4,500 feet to 7,160 feet at Mount
Fanny. Relief between the valley floor and the adjacent ridge top
is as much as 2,500 feet per mile. The ridge tops are broad,
moderate]y dissected uplands with moderate relief.

Prec1p1t1t10n in the area ranges from 13 inches per yvear in
Unlon, at the southeast corner of the valley, to 20 inches at La
Grande and about 35 inches in the adjacent mountains. Most of this
precipitation falls firom October through June, about one-half as
snow. Although summers are hot and winters cold, Pacific marine air
channeled eastward along the Columbia River Valley moderates both
sumneyr - and wintexr Lemperature extremes. The mean annual temperature
at La Crande is 50°T. : '

A few perennial surface streams, tributaries of the Grande
Ronde Riveor, occupy the major valleys. Intermittent streams. occur
in the headwater areas. The Grande Ronde River system empties into
the Snake River about 60 miles to the northeast of La Grande.

Numerous seeps and small springs issue from scoria and rubble
zones in the volcanic rocks exposed in the ridges bordering the vallevs.
Similar springs feed water to the lower reaches of streams which would
otherwise be dry in summer. Some of these springs may tap the deep
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flow regime. Many small springs discharge at the foot of escarpments

around” the valley and from the lower parts of niluvial fans. In

“addition to the hot spring group at ot Lake, three other springs in

the area are thermal. These are near Cove at the east-central

edge of the valley, about 25 miles southwest of Hot Lake, and
Medical Sprivgs about 20 miles southeast of Hot Lake..

Ground .water is obtained from the lacustrine deposits under-
lying the Grande Ronde Valley, and from alluvial fans and colluvium
near the ridge fronts. The largest water flows are obtained from
scoria and rubble zomnes and from joint systems in lava flows, at
depth, beneath the valley. floor. Well-yield from the lava flows
averages about 700 gpm, and ranges from 20 to 3,500 gpm (Hampton

"and Browmn, 1964). Some impermeable layers are found in the lacus-
trine sediments.

The main line of the Union Pacific Railroad between Portland.
ana Chicago passes within a few hundred feet of Hot Lake. State
Highway 203 also passes in the immediate vicinity. In general, the
area is served by good farm roads in the valley and by a few logging
roads in the ridge top uplands. There is infrequent road access to -
the steep excarpments, mOSLly by Jeep trails branéhlng from the can-
yon roads. : _ :

La Grande, with a population of 9 850, is about six miles
northeast of Hot Lake. The town of Union, population 1,620, lies

about 5 miles to the southeast. A small resort-spa has been operated -

for many years at Hot Lake. The Grande Ronde Valley in general is
occupied by large forms,.many more than 1,000 acres in arca. The
upland acres flanking the valley are forest and dry pasture lands
with a low population-density.

The economy of the area is dependent on agriculture in the
Grande Ronde Valley and on grazing and logging in the upland areas.
Mining (gold, silver, copper) was formerly carried on in both the
Blue Mountains to the southwest and in the Wallowa Mountains fto the
southeast. but this activity has not revived since World War IT.
Limestone quarrying is carried on in the Baker Valley to the south.

A 230 kVe transmission line passes through the area and ties
into the Idaho Power Company system near Hot Lake.

The Blue Mountain uplift to the west and southwest of the
Grande Ronde Valley and the Wallowa Mountains to the cast both expose
complexly folded, faulted and metamorphosed Mesozoic and Paleozoic
greenstone, phylllte, slate and marble, and Late Mesczoic quartz
diorite and other medium-grained intrusive rocks.

Late Mesozoic or Early Tertiary gravels up to 50 feet thick
were deposited over an erosional surface developed on the igneous-
. metamorphic terrain {Taubeneck, 1955). These in turn are overlain .
by andesite tuff breccias and lava flows of probable middle to late
Miocene age-.



‘The next younger unit is a thick (to 8,000 feet) sequence of-
flows, all of which have been assigned to the Columbia River Basalt, .
cand are.of the middle or late Miocene to possibly early Pliocene age.
Within tlie area of the report, the so-called Columbia River Basalt.
as mapped Ly lampton and Brown (1964) and Walker (unpublished) in-
cludes two main rock types. The older is a dark grey to black,
" blocky-jointed basalt. This rock is present in individual flows from
10 to 50 feet in thickness, separated by thin scoria and fossil-soil
zones. Fractured basalt, and some of the scoria and soil interbeds,
are porous, permeable and water filled. Dense parts of flows and
excessively clayey interbed zones form barriers to-water migration
(Hampton and Brown, 1964). - The source of these basalt flows appears
to be major swarms of dikes, largely buried beneath the flows them-
selves.

: The;younger part of the Columbia River sequence is predomin-—
ately platy andesite with suberdinate basalt. This section is at
least 300 feet thick ..in the hills bordering the Grande Ronde Valley.
The younger flows are very frequently exposed in roadcuts in the
southern hills bounding the valley; these rocks appear to have limited
porosity potential in joints (Hampton and Brown, 1964). The platy
andesites are associated with large shield volcances, the eroded
remnants of several of which are present in a northwestly-trending
alignment from Sawtooth Butte (T. 7 S., R. 42 E.) to Clark Mountain
(T. 55., R. 40 E.). These andesitic eruptive centers are of special
significance, as they produced large volumes of magma in Late Tertiary
time, along a trend striking toward the structural trench of the
Grande Ronde Vallev. The greatest penetration of basalt and andesite
in wells in this area appears to be 590 feet, without the base of
the section being reached. ‘

- Following the eruption of the older part of the Columbia River
Basalt, and possibly prior to the eruption of the younger andesite,
the area was gently folded into wvery long anticlines and syneclines.
One such structure, the Grande Ronde syneline, trends northeasterly

to easterly into the general project area {Newcomb, 1970). The folds
in the Columbia River Basalt in this area are much less steep-flanked
than those in the main part of the Columbia Plateau to the north.

The most prominent structures in the study area are parallel
to en echelon high-angle normal faults. These faults bound the Grande
Ronde graben valley and are present in the adjacent hills to the east,
west and south of Ilot Lake. Faults in surface exposures in the hills
and escarpments are spaced from one-quarter to one and one-half miles
apart. The fault spacing beneath the Grande Ronde Valley is unknown.
Aggregate vertical displacement is 4,000 fect in a series of closely
spaced faults along the east side of the main graben, and bordering
the west side of the valley is indicated to be as much as 4,000 feet.
Generally, faults along the southwest side of the Grande Ronde Valley

- show displacement downward on the northeast side of the fault. On

the northeast side of the valley, most of the major faults show dis-
. placement downward to the southwest. The valley may be hinged on the




cast, rotated downward on the west, similar to otuvr Snake River
Valley structures. However, measurements may prove greater downward
displacement in the east. Most of the displacement appears to die
out in a southeasterly direction. In general, individual fault
blocks have been rotated less than 5°. The presence and pattern of
faulting is of significance in evaluating subsurface migration of -
fluid, because cof the development of thick, impervious clay gouge
zones along certain faults and because of the offset of porous
aquifers along others. These conditions give rise to discontinuous
reservoly traps. The hot springs at lot Lake appear to rise along.

- a fault zone.

As a result of faulting, the Grande Ronde graben valley was
formed as a closed basin, probably by Middle Pliocene time. This
basin was filled with clay, silt and fine sand of Pliocene (?)
and Pleistocene age. Coarse fan deposits and stream-delta materials
interfinger with the fine lake sediments around the valley edge.
More than 2,020 feet of sediments are recorded- above the Columbia.
River Basalt in a water well north of Elgin in section 5, T. 3 N.,
R. 39 E. The valley fill is thinner in other areas, such as in
section 5, T. 3 N., R. 38 E., where 845 feet of alluvial and lacus-
trine deposits were encountered above basalt. Other water-well
‘data indicate that the thickness of undifferentiated alluv1um and
lake sediment is ufually in excess of 400 feet.

Late in the geologic history of the region, small basaltic
eruptions. built cinder cones in several areas south of ot Lake.
The precise age of these is unknown. Probably they are Pleistocene-
in age. One such feature is located in sections 30 and 31, T. 4 5.,
R. 40 E. (Hampton and Brown, 1964). Recent mapping (Walker, unpublished)
retains a Pleistocene age estimation, but eliminates the preV1ousLy
mapped Pleistocene cones to the north of Elgin. :

At least one‘geothermal exploration company,?ﬁermex, has
conducted microseismic survey of the eastern part of the valley. No
geophysical surveys of public record are known for this area. Without
such data, subsurface projections are limited to the data of sur-
face geology and well logs. :

A number of water wells have been drilled in the Grande
Ronde Valley. Most of these obtain water from fan or lacustrine
sediments. The water potential of the underlying basalt is rela-
~tively unknown (Hampton and Brown, 1964) The deepest known well in’
the area was drilled to 2,020 feet in depth. Ground-water conditions
deeper than that are speculdtlve. -

Temperature data were collected from many well logs on [ile
with the 0ffice of the Oregon State Engineer. These data are usually
minimun temperatures, as in many cases the driller does not record
data within the well, but simply measures temperature of discharging
water. These temperaturcs often are measured before the well has
attained equilibrium. From available data, geothermal gradlents were




lculated and compdred with temperatures to be expected from a
"n01mal” gradient of 17F per 50 feet of depth below the first 350
. feet: hlthln a well. -A small cluster of slightly anomalous gradients
results, concentrated in the vicinity of the town of La Crande,
adgacent to the fault scarp., A

There are two main hot spring orifices at Hot %ake with ‘
maximum temperatures variously reported as 180" to 200°F. Discharge
- is about 100 gallons per minute (gpm), to a holding pond and tank.

. About one-half mile southeast, just south of State Highway 203, is
~another spring that has been drilled, and which flows at about the
same temperature. Total discharge from all warm and hot sources at
Hot Lake is about 400 gpm. The major springs are aligned on the
principal range bounding fault. No mineralization or hydrathermal
alteratlon was reported oxr observed at the area.

her thegmal features'ln the area are Cove Springs with a ;'
temperature of 85 F, and mildly thermal wells in Sectlons 5 and 6,
T.- 3 5., R. 38 E. that discharge at temperatures of’77 to 81°F.
‘Three warm-water wells are located about 12 miles north-northeast of
La Grande, near/thg village of Summerville. Their temperature is
not higher than 84°F. Twenty miles southeast of Hot Lake is Medical
Sprlnds, a mineralized hot springs whose discharge is 50 gpm at
140°F . Fartherosouthwest, in Baker County, are Radium Hot Springs
(300 gpm at 130 F), and Sam-0 Spring (4oo gpm at about 80°F). These,
and others still farther southeast, all show a rough en echelon e
alignment, parallel both to the tlend of the faults bounding Grande
Ronde Valley and to the broad topoglaphlc low extending into the
Snake River lowland of Idaho.

Angther spring, located off the general trend, with a tempera-
ture of 83°F., is 25 miles southwest of La Grande, in section 12,
T+ 6 5., R. 35 L.

Cove'SprinUS, which yields over 200 gpm, is used to heat a
swimming pool; water from the Hot Lake orifices is used both for
heat and therapy at the adjacent sanatorium. Medical Hot Springs is
now used for space heating and irrigation and seascnal recreation at

a swimming pool. ' '

Chemically, cool waters of the region (see Table 1) are
sodium-caleium bicarbonate, with abundant magnesium and very low sul-
phate and chloride ifon. With increasing temperature, a change in
composition occurs; chloride becomes the principal anion. Sulphate
is more abundant than bicarbonate, and potassium becomes as plentiful
as calcium. Magnesium is very low in concentration. Silica in
warmer waters is present at 71 to 84 ppm, but is low, 48 ppm at Hot
Lake. Fluorine apd Boron are high in the warm waters. Mariner (1974)
: estlmated thermal aqulftr temperatures at 214°F. at Hot Lake and at
257°F. at Medieal liot Springs by silica thermometry; sodium/potassium
estimations were highly variable. Appreciable dilution is suspected,
with hot water wmixing with cool, metecoric water in near-surface
aquifers.




_ No 001roaion or significant sealing was hbted'at Hot Lake
“or at Cove but the pipes at Medtcal Hot Springs corrode rapldly

. There are several po¢:ible sources of heat for the geothermal
anomaly . Circulation of metcoric water down the fault to great
~ depth has often been suggested, but is in turn degendent upon the’
existence of a temperature gradler* of at least 3~ per 100 feet in
depth. This cannot be explained without Invoking volcanlc or mag-
' mat1c heat at depth. . .

The aligmment of post—Mlocene and081te shield volcanoes
-extenr'ilncr from Sawtooth Butte to Clark Mountain may be associated
with buried intrusive bodies. There may be a positive crustal
- element south of Hot Lake indicating young intrusive activity. The
younger basalt eruptive centers may be associated with deeper,
mafic intrusions. In a broader sense, all of thses features may
be related to deep-seated processes which produced not only the
. voleanic eruptions but also the crustal extension and collapse re-
sponsible for the formation of the Grande Ronde graben. In this
connection it is noteworthy that there is a significant alignmepnt-
of thermal waters and structural and topographic features all the
way southeast into the Snake River lowlands of Idaho. Much
present-day data suggest that the Snake River is the locus of major
crustal rlftlng ,

The most likely reservoir for any geothermal fluid is the.
Columbia River Basalt. Evidence of existing ground water production
from wells in this unit indicates that fractures in basalt and
inter-flow scoria zones have significant porosity and permeability.
The thickness of this unit down-faulted beneath the valley floor is
likely to be in excess of 3,000 feet, as derived from the thickness
of basalt-and andesile exposed in the adjacent fault block ridges.

. This may not be the maximum value. The best potential cap rock in

the valley is the lake beds, generally exceeding 400 feet in thickness,
and overlying the Columbia River Basalt. Additional cap rock may

exist in clay and tuff interbeds between lava flows and in unfractured
flows. Therefore, there may be several thermal aqujfers at increasing
,depth, each separated from the other.

Structural trapping mechanlsms depend on faulting which,
from water-well data, appcars to isolate existing ground water units
into separate blocks. 1In addition, interflow porous zones are lenti-
cular and may. provide a stratigraphie trap factor.

The upland areas immediately adjacent to the valley should be .
examined but two Factors make the ridge areas adjacent to the valley
appear less favorable for prospecting. One of these is the absence
of valley fill to act as a cap rock and the second is the depth of
drilling required to reach reservoirs which do not drain to the sur-
face along the fault scarps bounding the main valleys. However,
impervious faults or major displacement'may isolate reservoirs from
surface leakage in the upland blocks. Without geophysical data, it

~7-



“is nnpob=1blL to de o:nlne Just thre the prtnc1pal dLUP—SEdted Jheat
Source is.

- Large amounts of water cnter the Columbia River Basalt at
its erasionnl edge on the flanks of the Blue Mountains and Wallowa
Mountains uplifts. Present-day watey production indicates that a
large amount of water is in storage in this unit. g -

The geologic mapping in the Hot Tiake project area is of”
reconnaissance nature related to water supply studies.and regional,
small scale (1:250,000). Turther work should be done to establish
the age and extent of the andesite volcanism associated with the
. shleld voleanoes southeast of Hot Lake as. described in the work plan.

Additional field work should also be done to establish whether there
is any hydrothermal alteration along faults or elsewhere in the
Columbia River Basalt sequence. Ceophysical work, especially passive
seismic and electrical resistivity surveys,is important to define a
targets the work plan describes the sequence of geophysical tasks.

Most land of interest in the area is privately owned as the
land play has indicated. The Umatilla National Forest and Wallowa-
Whitman National Forest border the region at a distance of upwards
of 8 miles, little or no application for federal land is anticipated
or recommended.. Some sections northeast of Medical Hot Springs are
public lands. . , .

Areas for geothermal leasing have been outlined on the
accompanying map. We prefer to straddle the major range-bounding -
faults, especially near La Crande, near Hot Lake, and perhpas,
speculatively, near Medical Springs. : o

We consider the area to show strong potentlal desplte the _
latk of detailed information. .
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EXPLORATION PLAN -

The exploration program plan is listed in chronological order
- of procedures. The accompanylnd charL indicates anticipated tlme
durations of PlOCGdUIEb-

1. Photogeg. logic detailing of the townships in the area from about
~the latitude of Island City southward and inclusive of the area-
designated on the accompanying map is first priority of work. The
interpreetation is necessary to define structures and assist in
siting geophysical survey operations, as well as znalyzing strati-
draphy Field completion of a geologic map of the area described
. and photo—analyzed, is next highest priority of work. .

2. Concurrently, sampling of 1gneous rocks for radiometric age dating
should be accomplished as well as supplemental water sampling and
Jocating and iderntifying seismic and some Electrical Resistivity
“stations. Water samples should be submitted for chemlcal analysis

and selectlve isotope analysis and age dating.

3. A detailed gravity survey of the area, (12 to 14 townshlps),
should be accomplished to assist in drawing cross sections to the
basement. Location of stations to obtain a density of 2 to 4 square
-miles per station is required, in order to obtain a map accurately
contoured at 2 mgals or less. Therefore as many as 450 stations will
be necessary, requiring about 75 instrument days. This may permit
early use of summer field assistants. :

4. An aeromagnetic survey should be flown to attempt to de51gnate
young, high cooling magmas and rift zones in the graben and southern
hills filled with intrusive masses and feeders of Holocene eruptive

- rocks.

5. Passive seismic surveys, already underway, should procede into
3rd and fourth stages, bul as interpretation indicates value of the
technique in the area and ge01061Cd1 knowledge permits locating
arrays meanlngfully

6. Electrical Resistivity, consisting of dipole-dipole and
Schlumberger surveys, may begin immedietely to a) help define the
basement structure in the main Grande Ronde graben and b) examine

the resistivity in the vicinity of Hot Lake and changes that occur

- on rays extending from the known thermal manifestation northwestward,
northeastward, eastward, and southeastward. This is an initial
survey. Extensions and other work near Medical Springs and northward

will have later scheduling. The ER contractor may be sought to advise .

whether a roving dipole or telluric technigue would provide the same
results. :

7. Temperature gradient measuvrements should be made in areas a) of
greatest potential, b) where information from the prior steps indi-
cates that rock and fluid conduectivities will allow recovery of



EXPLORATION PLAN

- L Times. 1974 — oo
i TASK April.  May June July ~Aupgust  Sept.  October Nov. Dec, dan.-Dec.
! ] ’ . b - .
' i ?
1 Photogeclogy and _ i i
*  Field Geology XCOCRODOHNAX ‘
Hydrogeochemistry and , ' '
2+ Rock and Water Age mm{){}‘ |
Dating . | i
| _
3. Gravity Survey | XXOPOOMXKKNOCHNNK  XXHKKX { |
| | N
4. Aeromagnetic Survey XXX |
: i
i ; ;
| o N :
5. Passive Seismic Survey YWOROOOK YOO XX o i N
’ -z i
16, Electrical Resistivity XXHXRXK X XXX X P i
7. Temperature Gradient X _ ' :X X X X
Measurements Eavaila.ble hdles) | i R
Z heat flow study ) ' I : i
| :
8.  Hydrologic Modeling A XXXX)OC{
1 L L
| ? s



meaningful data reflective of the deep aquifer. Holes may be to
depths of 1,500 feet to penetrate below effects of shallow aguifers.
Formation Tluids should be recovered and submitted for chemical and
isotope analysis. Initially, available holes may be tested with in-
“house apparatus, using trained field assistants.

8. Hydroiodic modelling sheuld be attempted to analyze the deep

flow regime at desireable target locations prior to siting of deep
exploratory holes

~10-~
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HOT LAKE AREA

T, 4 OF WATER WELL TEMPERATURE Da

(from well files in the office of the Oregon State Engineer
' and from Hampton and Brown, 1964.)

* L
o + + Temperature| + Miscella-
Well No. - Quner Drilled Depth| Producing Depth - 9 ~Normal neous
3/38-3B - 300 3007 54° [N Lake beds
' R ' — fanglomer
ate
3/38-3F City of La Grande 528 115-520 55° N{(?) Lake beds
3/38-4 Jeffers ° 340 3407 54° N ) 'LakE'beds
i ) Valley
3/38-4 Courtwright 70 70 579 |+8° £111
3/38-4cd | Carter 300 30607 54° N Lake beds
, _ Valley
3/38-4L1 | Corriell 46 44 48° IN £111
. ‘ . s Valley .
3/38-4M1 | Jeffers 180 150+ - 53-56° | +39-6 £i11
' : : Valley
3/38-4N1 | Pratt 31 23 552 | +6° £111
3/38-5dc_ | Boise Cascade | 1,387 - 7 53° | N(?) Lake beds
3/38-5 Uaion Pacific R.R. 1,000 650-990 53° N(?) Lake beds
3/38-5M(2)| Union Pacific R.R 1,536 1,036-1536 809 N to + 13°(?) Lake beds
' - Valley £i
3/38-5R | Connel 100 100 579 | +7° Lake bed:s
. Valley il
3/38-6B | Blakeney 266 252 56°  |+4° Lake beds
3/38-6H(2){ Union Pacific R.R. 1,391 ? 80° N to ? Take bed:
3/38-6H(1)| Union Pacific R.R. ? ? 77° |2 Lake beds
' Valley
3/38-7R(1)| Zion Lutheran Church 74 69 47°  In £i11
3/38-8 Hill 85 85 57°  {+7°
L ' ' Valley
3/38-8A(1)| Miller 43 42 51 N £111
o Valley
3/38-8K(3)| Winn A 32 50°  IN £ill
Valley i
3/38-9 Brown 140 140 48°  IN or Lakebe
' Valley fi
3/38-9 Schwelke 100 100 57° 147° or Lakeb
o Valley
3/38-9D(2)| Hutchinson 41 40 50 N Cfill
o . Valiey
3/38-9E(1)| Kaup 44 43 45 (-) fill
3/38-120(1) Barrison 20 ? 51° N ?
‘ . E HoS Odox
3/38-13D1 | Atkiuson ? 7 470 2




Table 2 { Cont. }- |

*
. F : + | Temperature) 5 + . ‘Miscella-
ell No. - Qwner Drilled Depth| Producing Depth Op -Normal neous
‘ : o : o - Valley
3/38-14C(1)] Kidd 30 30 55°  |+4s50 £111
. : " Temperaht
11/38-14C(2)| Kidd - 50° N does not
? o : ' - agree wi
C(1) wel
1/38-14p(1)| Wing ? ? 50° |7
3/38-17 Clemens 214 7_214 56° +39
4/38-178 | Epling 85 85 59° © {499
3/38-17K .| Seigrist 421 L 421 562 Iw-
3/38-17L | Rangitsch 225 225- 48° N
3/38-22 | McCall 329 300 58° | 440
3/38-23D3 | Delong 100 7 52° IN
3/39--5L Weisbaar 377 308 529 N
3/39-6H Weisbaar 134 134 60° [ +10°
3/39-7N(1) | Anson 68 " 68 54° | +4°
3/39-186(1)! Henderson_ 60 60 53° | 430
4/39-188 | Bropoitri 300 100-285 550 {7
3/39-19¢(1)} Rayburn 62 ? 539 +30
3/39-19H(1)! Spencer_ 200 ? 549 +2°
3/39-30B(1)i Heslop 171 7 ' 52° N
4/38-1ab | Amstead 140 140 549 | 43°
i/38-1F Teo 87 86 50° | n
1/38-12CC | State Hwy. Dept. C130 7 T 1302 53° | 420 -
5/39-38(1) | Wilde 87 87 530|430
/39-6F State Came Comm. 200 2007 52 N
\/39-11H(1)} Woodruff 337 310 589 | 450 .
_ : Temp. ap;
+/39-138(1)} Pyatt 107 98 44° (~) ~_ars inac
) : rate
1/39-14db - ! Murphy 90 90 56° {440

#'Hormal" is approximately 509 + 1° (Depth of Prodgction-SO'). Temperatures + 2% of the normal
 temperature are classified as normal.
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