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GEOTHERMAL GRADIENTS AND HEAT FLOW 
IN THE SALT VALLEY ANTICLINE, UTAH 

R I A S S U N T O 

Le temperature sono state misurate in 5 pozzi dislocati suiranticlinale di 3E J ^ 
Salt Valley, Utah o nei pressi. I gradienti geotermici nella sezione dal Cretaceo 
al Giurassico variano da 37.4° C/km a 39.4° C/km. Invece nel sale esso yaria da 
15.7° C/km a 12,3° C/km. In un pozzo ad Est e fuori della s t ru t tu ra il gradiente 
geotermico e 19.4° C/km. 

II flusso di calore alla superficie e sull'ahticlinale 1.32 |jical/cm2 sec; nell 'area © ^ ^ 
3 Sud 1.11; nell 'area ad Est 1.01. Viene proposto un metodo per valutare le curve &a ^ UU 
temperatura-profondita. jos, ^ p j?? 

^ £ ^ Ea^a \ i S 

SUMMARY M S ^ 
;jB fca ^ 

Temperatures-were measured 5 vvelles located on or near the Salt Valley ^ fe>3 
anticline, Utah. Geothennal gradients in the- seciion of Mancos Shale (Creta- ^ tfcS 
ceous) to Morrison Formation (Jurassic) in the graben area of the anticline ° ^ ^ 
ranged from 0.02053oF to 0.02160°? per foot, or 37.4oC to 39.4oC per km.In the 
Hermosa Formation (Pennsylvanian) in the southern area of the anticline, the 
geothermal gradient is 0.01621°? per faot, or 31.4^C per km. In the Paradox salt 
of the graben area, the geothermal gradient is 0.00861°F per ft, or 15.7oC per 
km. In the southem anticlinal area, the geothermal gradient in the Paradox 
salt is 0.00676°? per ft, or 12.3oC per km. In a well east of and off the structure, 
the geothermal gradient is 0.01064oF per ft, or 19.4oC per km. 

Heat flow to the surface in the graben area of the anticline is 1.32 n cal/cm^ 
sec; in the southern area of the anticline it is 1.11 v- cal/cm^ sec. To the east 
and off the anticlinal structure, heat flow to the surface is 1.01 u cal/cm^ sec. 
A method for evaluating temperature-depth cur\'es is introduced. 

INTRODUCTION 

Drilling records exist for 110 wells in Grand County, Utah (Hansen and 
Scoville, 1955) but temperatures have been measured in only a few of them. 
Those measured are: Reeder No. 1 (10-61) ('), Crescent Eagle No. 1 (10-62), 
Brendell No. 1 (10-65), Balsley No. 1-C (10-90), and Hyde No. 1 (10-80). The 
first four wells listed are located on the Salt Valley anticline (Figure 1). The 
fifth well is between the South Cisco anticline and the Salt Valley anticline, 
about 11 miles southwest of the former structure and about 7 miles northeast 
of the latter. The Yellow Cat dome is approximately 3 miles southeast of 
Hyde No. 1 well (Dane, 1935, pi. II), Figure 1. 

(*) U. S. Geological Survey, Washington, D.C. Publication authorized by the Director, 
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can be determined from the temperatures measured in the wells. Drilling 
records and geophysical studies (Joesting and Case, 1960) have shown that a 
thick deposit of salt underlies the anticline. Salt is a good conductor of heat 
in comparison wih many other rocks, and the effect of this material on the 
geothermal gradients and heat flow can be determined. 

The wells had been idle for varying periods of time. Temperatures were 
measured in one well soon after drilling stopped and were again measured 
after several years. In another well, temperatures were measured at three 
different times. It was thus possible to determine the effects of idle time on 
the geothermal constants. 
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GEOLOGY 

The geology of the Salt Valley anticline and adjacent area is described by 
Dane (1935), and this brief summary is extracted therefrom. A recent strati
graphic and structural interpretation of Salt Valley and nearby structures is 
given by Shoemaker et al (1958). 

In the vicinity of the Salt Valley anticline, the general structure, though 
simple, is complicated by several folds with steeply dipping flanks. The rocks 
are in general inclined northward, away from the Uncompahgre Piateau and 
the laccolithic uplift of the La Sal Mouiitains. The most prominent fold is the 
northwest-trending Salt Valley anticline. The crest of this fold has been drop
ped into a trough or graben by a rather complex system of normal faults 
which have displacements ranging from a few to more than a thousand feet. 
The resistant sandstone flanks of the anticline stand as ridges. Within the 
trough, the softer Mancos Shale is more deeply eroded and is widely covered 
with alluvium and valley fill. 

At the northwest end of the anticline, the Mancos Shale is dropped 
against successively older formations and is covered with a thin layer of allu
vium. The main graben of Mancos Shale to the north is separated from the 
intrusive salt body of the Paradox Member of the Hermosa Formation to the 
south by a group of cross faults and a narrow tapering wedge consisting of 
Morrison, Mancos, and Dakota (?) Formations. The Paradox is intruded into 
the graben in the Crescent area; there, below the Dakota (?) Sandstone (Cre
taceous), only about 140 ft of the shales and sandstones of the Morrison were 
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mal to the geologic section between them are missing. 

The intrusion of Paradox salt beneath the Crescent Junction area seems 
to be wholly within the graben block. The minor complex faulting in Sialt 
Valley probably was in part subsequent to the intrusion of the Paradox salt 
and was a result of withdrawal or redistribution underground of the plastic 
and soluble material, as a consequence of which overlying beds collapsed. 
The structure now visible is the result of deformation which took place at 
the end of Cretaceous time. (See Shoemaker et al, 1958, for another inter
pretation). 

Crystalline rocks are estimated to be at a depth of approximately 16,000 
ft at the Thompson No. 1 well located in Sec 33, T 21 S, R 21 E, approximately 
12 mi ENE of the Reeder No. 1 well (Joesting and Case, 1960, Figure 114.2). 
Granite was encountered at a depth of 2,431 ft in the State No. 1 well, Utah 
Southern Oil Company (Dane, 1935, p. 166), about 11 mi NE of the Hyde 
No. 1 well, but was not reported in the log of the Hyde well. 

DESCRIPTION AND HISTORY OF DRILL HOLES AND MEASUREMENTS 

Well locations are shown on Fig. 1, a reproduction of part of Plate II 
from Dane (1935). Drilling was started on the Crescent Eagle No. 1 well, lo
cated in Sec 4, T 22 S, R 19 E, in 1920 and was continued intermittently by 
cable tools until September 1941, when drilling stopped at 4,006 ft. A log of 
the well is given by Dane (1935, p. 162-164). The hole was dry to 497 ft when 
the temperatures were measured by the writer on August 10, 1942. The hole 
was bridged or plugged below 1,950 ft, and deeper measurements could not 
be made. 

The Brendell No. 1 well, located 400 ft S 10° E of Crescent Eagle No. 1, 
Sec 9, T 22 S, R 19 E, was started in September 1928. Drilling continued 
intermittently until late in 1932 with cable tools and was discontinued at 
4,125 ft. This well was drilled as an exploratory test for oil and was produ
cing a very small amount of gas and fluid when the writer measured the 
temperatures. 

Formations penetrated in drilling are like those of the Crescent Eagle, 
but the top of the salt is a few feet deeper. The hole was plugged, and obser
vations below 1,500 ft could not be obtained. Temperatures we:e also measu
red in this well by E. W. Henderson (unpublished data), U. S. Geological 
Survey, in December 1933. 

Reeder No. 1 well, located 218 ft N 40° W of Crescent Eagle No. 1 and 
• i in the same section, was spudded in May 5, 1942. Drilling was suspended 
p August 3, 1942, at 4,207 ft. Drilling was resumed in 1948, and the well was 

•3."- completed September 26, 1949, at 10,350 ft, still in salt of the Paradox Member 
I of the Hermosa Formation. This rotary well was drilled by the Bureau of 

Mines and the Geological Survey for the Defense Plant Corporation to eva
luate the deposits for magnesium. It was reentered and deepened later as 
an exploratory tests for oil, but there was no production. A complete log and 
other drilling information to 4,207 ft is given by Severy et al (1949). A bottom-
hole temperature was obtained August 4, 1942, and a complete set of tempe
ratures October 4 to 6, 1942, by the writer. 

Balsley No. 1-C well, located in Sec 32, T 23 S, R 21 E, nearly 15 males 
southeast of the Reeder No. 1 well, was started December 18, 1930, Drilling 
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ceased October 27, 1932, at 6,120 ft, still in salt of the Paradox Member. This 
well was drilled by cable tools as an exploratory test for by the Utah Sou
thern Oil Company. The only oil" and gas found was a showing at 3,410 and 
3,436 ft. Temperatures were first measured in this well by W. B. Lang (un
published data) of the Geological Survey on September 18, 1931. Next measu-
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Fig. 1 - Map showing the general location of the area, the structure, and the locations 
ot wells on -the structure and in the adjacent area. After Dane (1935). 

rements were by E. W. Henderson (Unpublished data) on December 7 and 8, 
1933. In July 1936, a third attempt was made by Henderson and C. E. Van 
Orstrand (unpublished data), but the well was plugged below 3,000 ft, having 
been abandoned in August 1935. 

The Hyde No. 1 well, located in Sec 33, T 22 S, R 22 E, about 18 mi ESE 
of the Reeder No. 1 well, was started October 1, 1935. Drilling ended March 
31, 1937, at 6.715 ft. This well was drilled with cable tools by the Utah Sou
thern Oil Company as an exploratory test for oil. It was a dry hole. According 
to the interpretation of the drilling log by E. W. Henderson (unpublished 
data), the well begins in shale of the Summerville Formation (Jurassic) and 
bottoms in the Cutler Formation (^Permian). A revised interpretation of this 
los i.s shown on ¥ii. 6. Temperatures were first meastired.in thisjwell by Hen-



was idle. In July 1936, Henderson and Van"'Orstrand (uiipublished data) at
tempted another measurement of the well, "but the hole was bridged or plug
ged below 1,000 ft and no deeper measurements were possible. 

MEASURING EQUIPMENT 

A steel tape with a container for holding three thermometers and an atta
ched weight was used by Lang and Henderson for some of their temperature 
measurements in the deep wells. The thermometers in their container were 
also attached to the sand line for deeper observations. 

Wire-line equipment designed and built in the equipment shops of the 
Geological Survey was used for the other temperature measurements. A de
scription of the equipmerit, with modifications and applications, is given by 
Van Orstrand (1930). It is possible with this equipment to lower three maxi
mum thermometers to more than 9,000 ft in an open hole without undue 
difficulty. ~ ^ -

TEMPERATURE-DEPTH PROFILES AND INTERPRETATIONS 

Temperature-depth profiles, hereafter terrhed T-D profiles, for the five 
wells under discussion are shown as Figures 2 to 6. Mean annual air tempera
ture (M.A.T.) is taken from U. S. Weather Bureau (1960). Gradient lines 
having one depth zero were determined by the two-point method. A summary 
log is given on each figure. 

The observations were adjusted by two methods to obtain the geothermal 
constants, by the methods of least squares and by using the temperature and 
depth at two selected points. The latter method may be expressed as 

b = (Tb — T . ) / (db — d a ) . (1) 

Each solution gives the constants for a straight line whose equations is 

T = a -1- b d (2) 

where T is temperature at depth d; a is intercept on the temperature axis 
and is therefore the computed temperature at zero depth in the earth; b is 
the slope of the line, which is the geothermal gradient. 

.\nother constant, which has been termed e, is obtained from the diffe
rence between mean annual temperature of the air and constant a, 

•| - . ; e = (M.A.T. — a). (3) 

^l It may be regarded as the temperature difference required to maintain heat 
s~j flow from the earth across the surface-air contact. Constant e has long been 

1 recognized and applied. Everett (1862, 1904) noted that the difference between 
j the temperature of the ground and of the air at sea level in the humid climate 
' of England was about —1.5°F. Benfield (1939) found e to be about —2.2°F at 

Holford bore near Liverpool, England. He considered this to be « ...additional 
evidence corroborating the systematic difference found by others ». Bullard 
(1939) applied a difference of —1.8°F for geothermal gradient determinations 
from South African temperature measurements. Krige (1939) reported obser
vations of temnerature in a South African - well-with. an. ,e .value.of-^l.Z^E. 
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sured in rhines at Grass Valley,-California. Van Orstrand (1951) reported an 
average value of —1.54°F for e that was obtained from more than 500 de
terminations in oil field areas. The computations by Spicer for Lang (1937) 
showed the value of e to be about —1.8°F in a New Mexico well. Recent mea
surements by Penrod et al (1960) reported e to be —1.2°F at Lexington, 
Kentucky. Cook (1961) reported e t.-; be —1.2°F at Resolute, Northwest Ter-
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Fig. 2 - Temperature-depth profile of Crescent Eeagle No. 1 well, located on anticlinal 
structure. 

ritories, Canada. Bullard and Niblett (1951) stated that « ... the extraploated 
surface temperature should agree with the observed temperature near the sur
face ». The observed surface temperatures they gave were deriyed from ob-
ser\'ations of air temperature at meteorological stations nearby. The theory 
for the calculation of soil temperatures at various depths from ordinary 
synoptic air temperatures is given by Gutman (1960), Penrod et al (1960), 
Lettau and Haugen (1960), Carslaw and Jaeger (1959), Ingersoll et al (1954), 
and others. 

In the two-point solution, temperature at zero depth in the ground is 
•assimied to be (M.A.T. -f e)"F. Intervals and points used for the computa
tion of the geothermal constants for the T-D profiles are given in Table 1. 
Values of e, obtained from the least squares solution, are indicated by « L.S. » 
on the figures. Values of the geothermal gradients in the formations of 
the area, computed by both methods, are given in Table 1. The probable er-



ror rj of the gradient, from the least squares solution, is also given in Ta
ble 1. 

Table 1 - Computed geothermal gradients in formations of the area. 

By least squares By (Tb -T»)/(di -d«) 
(Equation (1) p. 9) 

Well Interval 
feet 

Geothermal 
gradient b 

F/ft 

Probable 
error 
rbxlOS 

Depths 
feet 

Geothermal 
gradient h 

F/ft 

Mancos Shale, Dakota Sandstone, Morrison Formation 

Reeder No. 1 
Crescent Eagle No. 1 
Brendell No. 1 

100 
500 
500 

2,000 
1,950 
1,500 

0.01743 
0.02117 
0.02160 

38 
36 
33 

0, 2,100 
0, 1,950 
0, 1300 

0.02053 
0.02119 
0.02200 

Paradox Member of Hermosa Formation above salt 

Balsley No. 1-C 100-900 0.01621 ± 1 1 0,900 0.01723 

Balsley No. 1-C 
Reeder No. 1 

Hyde No. 1 

Paradox salt 

900-3,000 0.00675 ± 7 
2,100-3,095 0.00882 ± 17 

Section off anticline 

100 - 5,750 0.01037 ± 25 

900, 3,000 
2,100, 3,095 

0, 5,500 

0.00676 
0.0861 

.01064 

An inspection of Figures 2 to 6 and Table 1 shows the following: 
1) Observed temperatures in the Crescent Eagle well differ by very small 

amounts from the gradient line obtained by least squares. The gradient line 
obtained for the points (0, 1,950 ft) is closely adjacent to the least squares 
gradient, and the gradients are nearly identical in numerical value. The 
value of e is —1.8°F and only —r0.3°F above the mean value, —1.5°F (Van Or
strand, 1951). 

, 2) Geothermal gradients in the Crescent Eagle, Brendell (later mea
surements), and Hyde wells are essentially linear and without a pronoun
ced change in slope. 

3) Geothermal gradients in the Reeder and Balsley wells show a pro
nounced change in slope at the Paradox salt boundary. Such a change in 
slope would be expected also in the Crescent Eagle and Brendell wells had it 
been possibile to obtain temperatures in the deeper salt section. 

4) Geothermal gradients in the Paradox salt sections of the Reeder 
and Balsley wells are less steep than those in the two sections above. In 
the Reeder well the section consists of the Mancos, Dakota, and Morrison 
Formations, and in the Balsley it consists of the Paradox Member of the 
Hermosa Formation. The ratio of gradients is approximately I : 2.5. 

5) The geothermal gradient in the Paradox Member of the Hermosa For
mation of the Balsley well is less steep than those in the section of Man
cos, Dakota, and Reeder wells. 



6) The geothermal gradient in the Paradox salt is Steepler in the Reeder 
than in the Balsley well. .. .. : 

7) If the gradients in the Reeder and Balsley wells may be conside
red representative of geothermal conditions in the anticlinal area, it apf>ears 
that the geothermal gradient varies with location on the anticline. The cause 
of this variations is not apparent. 

8) Geothermal gradients in the two well sections above the salt are 
steeper than the gradient in the section off the anticline in the Hyde well. 
The ratio is approximately 2 : 1 , 

9) The geothermal gradient obtained by least squares in the Mancos, 
Dakota, and Morrison section of the Reeder well 0.01743°F/ft, differs grea
tly in value from those obtained in this same section of the .Crescent 
Eagle and Brendell wells, 0.02117 and 0.02160°F/ft, respectively. Also note 
that the value of e is —7.9°F, and that the separation of the above gradient 
from the one computed for points (0, 2, 100 ft) is large. 

10) Temperatures in the Brendell well, as measured by Henderson (un
published data) in 1933, depart widely and erratically from the geothermal 
gradient computed by least squares for this T-D profile. After the well stood 
idle for about 9 years, temperatures were remeasured in this well by the 
writer. These temperatures depart but little from the geothermal gradient 
computed by least squares. The gradient has steepend over the idle pe
riod, increasing from 0.01937 to 0.02160°F/ft. Note also that the value of 
e followed this change and has been reduced from —6.]°F to — 1.8°F. A 
gradient line for points (0, 1,500 ft) is not shown, as it coincides with the 
one for (500-1,500 ft) except near the temperature axis. 

(11) In the Balsley well the geothermal gradient by least squares in 
the Paradox Member of the Hermosa Formation became steeper with in
creasing idle time. It was 0.01437"F/ft when measured about 14 months after 
the well was completed, and 0.01621°F/ft when measured about 2-1/2 years 
later. Note that, accompanying this steepening of the gradient, the value 
of e decreased from —3.7°F to — 2.2°F. Also note that as the idle time in
creased, the gradients by least squares approached coincidence ith the-gra
dient for points (0, 900 ft). 

12) Observed temperatures in the Hyde well depart rather erratically, 
and frequently somewhat widely, from the geothermal gradient determined 
by least squares. Such departures in the geothermal values are to be expected 
from the history of this well. Nevertheless, this gradient of 0.01037°F/ft is 
considered representative as the gradient computed for the points (0, 5,500 
ft) is only a little steeper, 0.01064°F/ft. The value of e is —2.6°F. 

These comparisons, statements, and conclusions are derived from the 
above observations: 

The history of the Crescent Eagle well indicated it had a T-D profile 
which closely represented predrilling undisturbed temperature conditions 
in the earth. The observed temperatures differed only slightly from the gra
dient computed by least squares. Table 1 shows that the geothermal gra
dients, computed by both methods, are numerically almost identical. Furt
hermore, they are nearly in coincidence as seen on Figure 2. Computed and 
mean values of e differ by only 0.3°F on this T-D profile. As this is essen-



The Brendell well had been idle about a year when first tested in 1933 by 
Henderson. These temperature values are Avidely dispersed about the gradient 
computed by least squares. The gradient for points (0, 1,800 ft) is not in
cluded on Figure 3, if it as it would depart markedly from the gradient 
by least squares. The computed value of e is —6.1°F, which is —4.6°F higher 
than the mean value. The well had been idle almost 10 years when the writer 
remeasured the temperatures. The later measurements differ bf only small 
amounts from the gradient computed by least squares. The gradient com
puted for points (0, 1,500 ft) is nearly in complete coincidence with the 
gradient by least squares and is therefore omitted from Figure 3. The value 
of e, as mentioned earlier, is —1.8<'F, the same as that of the Crescent Ea
gle well. 
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Fig. 3 - Temperature-depth profile of Brendell No. 1 well, located on anticlinal structure. 

Application of these principles is next made in the Balsley well (/zg. 5). 
Temperatures were measured in the section above the Paradox salt at 
two different times. Measurements by Lang (unpublished data) were only 
in the Paradox salt. Because the gradient lines computed by least squares 
nearly coincide with the observed temperatures, they are omitted from Fig. 
5, but their application will be evident. The observed values depart but 
little from the gradient obtained by least squares in the mesareuments both 
of Henderson and of Henderson and Van Orstrand (unpublished data). Both 
gradients by least squares diverge somewhat from the gradient line obtained 
from the points (0, 900 ft). The value of e (observation 11 above) has redu-



longer internal perhaps 5 to 10 years, the gradient in the Hermosa Forma
tion would probably coincide with the gradient for points (0,900 ft). Another 
principle may now be added to those given above: As the idle time for a 
drilled well increases, the geotherrnal gradient steepens and approaches the 
gradient for points (0 and deepest measurement). « Deepest measurement » 
is restricted and does not include abrupt changes in slope of the gradient, 
such as were found in the Balsley and Reeder wells. 
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Fig. 4 - Temperature-depth profile of Reeder No. 1 well, located on anticlinal s tructure. 

The principles given above are applied next to the Reeder well {Fig. 4), 
in the section of Mancos, Dakota, and Morrison, above the Paradox salt. Tem
peratures in this well were disturbed primarily by the drilling fluid used 
in the rotary method. The fluid had a temperature near 90°F during the 
entire drilling period. Circulation of this fluid in the hole caused tempe
ratures to rise in its upper part and to fall in the lower part. Consequently, 
more heating than cooling took place. The zone of this change in tempera
tures is plainly visible on the T-D profile between 1,500 and 2,100 ft. That 
cooling took place in the salt is indicated by the difference of approximately 
3.0°F between the bottom-hole temperature obtained when drilling stopped 
and the computed temperature for that depth. The idle period prior to tem
perature measurements was only 2 months. Such a short time is inade
quate for the entire well to return to predrilling undisturbed values, as 
has been shown in previous examples. 

The observed tempveratures are dispiersed relatively close to the gra
dient obtained by least squares, but the value of e, —7.9°f, is large; it is 



—6.4°F above the mean value. A large divergence exists between the gra
dient by least squares and the one "for points (0, 2,100 ft). However, the 
gradient for the points (0, 2,100 ft) is closely representative of what the 
undisturbed gradient should be in the Reeder well. A comparison with the 
gradients in the Crescent Eagle and Brendell Wells in Table 1 verifies this. 
As these wells are close together and are nearly identical in geology and 
location on the structure, they^would be expexted to have identical gra
dients. The large departure of the value of e from the mean and the large 
divergence between the gradients indicates that this well has disturbed tem
peratures in the section above the salt. This corresponds with known con
ditions in the well. 

In the application of these criteria to the Hyde well (Fig. 6), the following 
conditions are noted: The observed temperatures depart from the geother
mal gradient obtained by least squares in a manner indicating that heating 
has taken place in the upper and lower sections and cooling has occurred 
in the middle section of the well. The gradient obtained from points (0, 5,500 
ft) is located close to the gradient by least squares. The value of e is —2,6°F, 
—1.1°F above the mean. In the 2 months intervening between measurements, 
the temperature at 100 ft dropped p.7°F. Temoeratures were somewhat di-

•Qd PB (salt) I Salt 10 
61i» Feel 

7rnZ7t-i-i—~—'"-^ '̂ 

n MeasuR-d by W. B. Lang.September IS, 19:il-

« .Measures! by E. W. Hendereon. December 7.S. 19:j;l' 

o Measured by E. W. Henderson and C. E. VanOrslrand, July 19.'}6* 

O .Mean annual air temperature 

. — Computed gradient 

LS. Least stjuares solution 

* Unpublished data 
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Fig. 5 - Temperature-depth profile of Balsley No. 1-C well, located on anticlinal structure. 

sturbed in this well, but not to the extent found in the Reeder well. The 
difference is largely due to the drilling methods employed. The geothermal 
gradient is considered to be closely representative of geothermal conditions 
here. No abrupt change, such as those found in the Reeder and Balsley 
wells at the boundary between salt and overlying formation, occurs in the 



slope of the geothermal gradient at any of the formation boundaries in 
the Hyde well. 

A comparison of all the geothermal gradients shows that the gradient 
for the Hyde well, off the anticline, is lower than those in the other four 
wells on the anticline, which are in the formations above the Paradox salt. 

Temperatures in the Paradox salt section of the Balsley well (Fig. 5) 
seem to have been undisturbed by drilling. Temperatures measured by Hen
derson and Van Orstrand in 1936 (unpublished data) are almost the same 
as Lang obtained in 1931 (unpublished data), but the slightly higher tempe
ratures obtained by Henderson in 1933 (unpublished data) cannot be expla
ined from the available information. Gradients computed by both methods 
given in Table 1 are nearly the same. Temperatures in the Paradox salt 
section of the Reeder well were also verj' close to predrilling values when 
measured. If the temperature measurement at 3,095 ft had not been about 
0.5°F low, thus departing from the linearity held by the three other tempe
ratures measured in the salt, both computed gradients would have been 
identical. As it is, the gradient computed for two points is slightly low. 
Therefore, the gradient computed by least squares is believed to represent 
thermal conditions better in the Paradox salt. 

HEAT FLOW. 

The methods used by Bullard (1939), Benfield (1939), -Spicer (1941), 
Birch (1945), and others in computing heat flow to the surface are all based 
on heat-conduction theory (Carslaw and Jaeger, 1959). When the uncertain
ties in the measured values are negligible, the method used by Bullard and 
Benfield gives somewhat better results, but with uncertainties in the measu
rements of temperatures in the wells and in the thermal conductivities of 
the rocks, the method used by the other authors gives a satisfactory esti
mate. 

Heat flow is determined by the product of geothermal gradient and 
thermal conductivity. Thermal conductivity of the formations in the Salt 
Valley area was determined from measurements made on a large number of 
drill cores and on outcrop samples. It was measured on equipment similar 
to that described by Clark (1941) and Birch (1950). Mean thermal conducti-
vitv of a series of rocks is determined with the formula given by Carslaw 
and Jaeger (1959). 

1/K = Vi Wi/Ki (4) 
where 

K — mean conductivity over the entire interval, 
Ki = conductivity of unit homogeneous bed, 
Wi = (bed unit thickness) (entire interval thickness). 

THERMAL CONDUCTIVITY. 

Cores and outcrop samples may not be completely representative of 
actual thermal conductivities in a drill hole, but neither method nor equip
ment had been developed for in sitti measurements of thermal conductivity 
JT-* ^ . - i t t K^l,7,tr l i / V i a n t Vi-^c r-... - o * i ' ^1'..^'C . »w^.~,^ - K ^ r r < i n T-*! I r t h f ^ r m o r f ^ •. P <;.. - mO.*;t . - O i l 
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wells and deep drill holes are cased throughout, and casing is cemented 
and mudded in place, in situ measurements are not feasible. 

Thermal conductivities determined in the laboratory for a series of 
cores and samples from the Utah-Colorado area adjacent to . that bein.p; 
studied are given in Appendix I. All values of thermal conductivity are tabula
ted in hundredths of a unit of K (cal/cm sec°C) as reported to the writer 
However; it should not be implied that the values are considered this preci
se. Some repeat measurements of thermal conductivity on selected samp-
ples indicated a variable accuracy which depended on the operator and 
condition of the equipment. Perhaps ± 5 per cent is a fair estimate of the 
overall accuracy of the conductivity measurements. 

Thermal conductivities K used in computing the mean thermal conducti
vity K for the various sections are given in Appendix II. In the Reeder well 
the lithology and thicknesses of the fomiations encountered in drilling were 
taken from the log by Ralph H. King (Severy et al., 1949). A detailed log was 
not available for the Crescent Eagle and- Brendell wells. But the upper section 
above the salt is similar to and slightly thicker than in the Reeder well. A 
thin bed of th° Paradox Member of the Hermosa Formation was reported 
above the Paradox salt. A log of the Balsley well provided by D. F. Russell 
(personal communication, 1959), showed the salt section to be slightly dif
ferent in compostion from that in the Reeder well. An interpretation of 
the drilling log for the Hyde well is shown on Figure 6. The deepest forma
tion reached in the Hyde well, indicated on the log as (X?), may be gra
nitic rock or wash, but it was not reported as such by the driller. 

Heat flow values for all the wells, and terms used in their determina
tions, are summarized in Table 2. 

Table. 2 - Summary of values for mean thermal conductivity K, 
geothermal gradient b, and heat flow. 

Geological material K x l 0 3 
cal/cm sec °C 

b 
oC/km 

Heat flow 
Ijtcal/cm2 sec 

Formations overlying salt 
Paradox salt 

Reeder N° 1 

3.54 
8.44 

Crescent Eagle N" I 

Formations overlying salt 3.38 

Brendell N" 1 

Formations overlying salt 3.38 

Hyde N" I 

Morrison through Hermosa Fms. 5.23 

37.4 
15.7 

38.6 

39.4 

19.4 

1.32 
1.32 

1.30 

1.33 

Formations Mbr. 
Paradox salt 

Hermosa Fm. 

Balsley N'> /-C 

3.51 
9.00 

31.4 
12.3 

1.10 
1.11 

1.01 



SUMMARY AND CONCLUSIONS. 

Some interesting information and important conclusions have developed 
from the findings of this study of earth temperatures in drill holes of Grand 
County, Utah. It was fortunate that such a location was chosen for drilling 
a new well, for the following reasons: The location was on a previously dril
led anticlinal structure. The moderately thick sediments are underlain by 
salt, a ver}' good conductor of heat. A rather varied group of geological 
formations occur here. Two wells were present within a few hundred feet 
of the new well. In one of these wells temperatures had been measured 
previously; the other well had been idle for a long time. A well in which 
temperatures had been measured several times was located in a different 
part of the structure and another well was located a short distance from 
the new well and off the structure. Also, tests of thermal conductivity on 
the core and outcrop samples made it possible to evaluate the much.earlier 
observations and to determine the heat flow. 

Geothermal measurements in drill holes are of very questionable value, 
unless temperatures have returned to their predrilling state throughout the 
hole. This very fundamental point has been overlooked or neglected in most 
published reports on geothermal measurements in wells. 

It has been assumed previously that drilling with cabletools produces 
only a small disturbance to temperatures in a well. That this may be a vei^ 
misleading, or even erroneous assumption will be seen by reference to the 
measurements by Henderson (unpublished data) in the Brendell well. Figu
re 3, and by Henderson and others in the Hyde well. Figure 6. 

Observations in the wells tested are inadequate to prove that definite 
changes occur in slope of the geothermal gradient at all boundaries between 
formations having different K values. When the formations are thick and 

3000 

DEPTH-FEET 

Fig. 6 - Temperature-depth profile of Hyde No. 1 well, located east of the Salt Valley 
anticline and off the structore. 



the ditterence between tneir K values is large, as in tne Keecier ana jsai-
sley wells (Figg. 4 attd 5), there is a pronounced change in the slope of the 
geothermal gradient. When the differences between K values of adjacent 
formations is small, however,, no changes in slope of the geothermal gra
dients is indicated. If the formations are thin and the idifference between K 
values is large, no change in slope of the geothermal gradient is indicated. 
Such arrangements of the formations are found in the Hyde well {Fig. 6). 
The Paradox Member contains beds of shale, anhydrite, etc., but the geo
thermal gradients in it, as shown by the Reeder and Balsley wells, show no 
change in slope, thus indicating no apparent change in thermal conducti
vity within the section measured. 

Thermal conductivities of the natural salt cores from the Reeder well 
(Table 2) are lower than values given elsewhere (Birch et al, 1942; Herrin 
and Clark, 1956; and others). The variations in these measured conducti
vities of salt seem to depend more on crystal arrangement and size in the sam
ples tested than on composition when the individual measurements are com
pared. For example, the conductivity of sylvite in one core is 9.33 x 10-^ 
cal/cm sec °C, but in another it is 11.03x,10-\ Crystals of halite that are 7 
inches in diameter (Hite and Gere, 1958, p. 223) have been measured from 
this area. 

Moisture has an appreciable effect on the K values of certain rock sam
ples. This is evident (Appendix II) for the Salt Wash Sandstone Member 
of the Morrison Formation; limestone of the Siunmerville Formation; Bru
shy Basin Shale Member of the Morrison Formation; and Mancos Shale. 
The area from which these rocks and cores were collected is semidesert. 
Natural water content of rocks from such an area is low. K values measured 
on dry samples that are more nearly in the natural state were used in 
most instances for the heat-flow calculations. 

Sandstones of the area have the greatest range of K values, varying 
from 2.04 x 10'^ for the Burro Canyon Formation (Cretaceous) to 11.97 x 
x 10~^ for the Dakota with values for various sandstones intervening. A 
comparison can be made between the K values of outcrop sample and core 
for two sandstones. For the Entrada Sandstone (Jurassic) mean values 
are 2.95 x 10"^ and 6.05 x 10-^ and for sand of the Moenkopi Formation 
(Triassic and Triassic (?)) 5.04 x 10"' and 6.34 x 10-^ respectively. A larger 
group of samples from each would give a much better comparison. 

The geothermal gradient and heat flow are highest in the graben area 
and somewhat lower in the area of the exposed Hermosa Formation of 
the anticline. Lowest geothermal conductivity and disposition, apparently 
exerts a definite and pronounced effect on the heat flow in the anticlinal 
area. Heat-flow values similar to those in the Paradox salt were reported 
by Herrin and Clark (1956) in the Salado salt of the New Mexico-Texas 
area: 1.0 to 1.3 u cal/cm^ sec. 

A temperature-depth profile may be examined for undisturbed tempera
ture conditions, using the following as criteria: (1) the observed tempera
ture differ only by small amounts from those computed by least squares; 
(2) the geothermal gradient computed by using temperatures and depths 
at two selected points is nearly in coincidence with the gradient computed 
by least squares; (3) the values of e is very close to the mean value of —1.5°F; 
(4) the geothermal gradient in a drilled well becomes steeper with increa
sed idle time as temperatures approach the undisturbed pre-drilling values. 



Appendix ' I - Thermal conductivity of rocks of Utah and Colorado 

Speciment Conductivity 
Kxl03(ca l /cmsecoC) 

Material and 
geologic unit 

Place 0/ 
Collected Number Kind*/ Range Mean 

Chert, Summerville Fm. 

Conglomerate, Shinarump 
Mbr. of Chinle Fm. 

Limestone, Summerville 
Fm. 

Limestone, Summerville 
Fm. 

Sandstone, Salt Wash 
Mbr. of Morrison Fm. 

Sandstone, Salt Wash 
Mbr. of Morrison Fm. 

Sandstone, Dakota Ss. 

Sandstone, Ent rada Ss. 

Sandstone, Burro Canyon 
Fm. 

Sandstone, Chinle Fm. 
Sandstone, Wingate Ss. 
Sandstone, Kayenta Fm. 
Sandstone, Moenkopi Fm. 
Sandstone, Navajo Ss. 
Shale, Brushy Basin Mbr. 

of Morrison Fm. 
Shale, Brushy Basin Mbr. 

of Morrison Fm. 
Shale, Mancos Sh. 
Shale, Mancos Sh. 
Shale, Carmel Fm. 
Sandy shale, Summerville 

Fm. 
Limestone, shaly. Cutler 

Fm. 
Sandstone, silty. Cutler 

Fm. 
Sandstone, Cutler Fm. 
Sandstone, shaly, Cutler 

Fm. 
Sandstone, Rico Fm. 
Sandstone, Ent rada Ss. 
Sandstone, Moenkopi Fm. 
Sandstone, Summerville 

Fm. 
Sandstone, Salt Wash Mbr. 
Shale, Cutler Fm. 
Shale, silty, Cutler Fm. 
Siltstone, Cutler Fm. 
Siltstone, Cutler Fm. 
Siltstone, Chinle Fm. 

ANM 

ANM 

ANM 

ANM 

ANM 

ANM 

ANM 

ANM 

ANM 

CR 
CR 
CR 
CR 
CR 

ANM 

ANM 

2 

4 

2 

5 

. 3 

1 

7 
2 
8 
2 
2 
2 

ANM 
ANM 
ANM 
ANM 

CP 

CP 

CP 
CP 

CP 
CP 
CP 
CP 

CP 
CR 
CR 

CR 

CP 
CP 

2 
1 
4 
1 

1 

9 

1 
2 

2 
9 

"• 2 

3 

29 
1 
3 

3 

2 
2 

S 

S 

s 

s 

s 

s 

s 
s 
s 
s 
s 
s 
s 
s 
s 

10.10; 

4.11; 

5.42; 

8.95 

3.12; 

9.20 -

2.36 

3.92 -

3.27; 
2.48 -
4.96; 

3.19; 
6,03; 

10.47 

5.13 

6.47 

9.37 

3.36 

11.97 

3.99 

5.76 

3.30 
5.09 " 
5.12 

3.30 
6.62 

10.28 

4.62 

6.75'/ 

5.94 

9.15"/ 

3.24 

10.52''/ 

2.95 

2.04 

4.75 

3.28 
3.86 
5.04 
3.24 
6.32':/ 

s 
s 
s 

c 
c 

c 
c 
c 
c 

c 
c 
c 
c 
c 
c 

4.59 

2.96'̂ /; 

2.69 -

4.68 -

5.48; 

4.82; 

3.31 -

6.45; 
3.69 -

3.24 -

2.88 -
3.66 -

6.05; 
4.64; 

3.23 

6.18 

5.96 

5.72 

4.85 . 

7.90 

7.10 
. 4.03 

7.18 

3.78 
4.54 
7.21 
5.77 

3.23'/ 
2.70"/ 
4.11 
3.70 

5.73 

5,19 

6.28 
5.60 

4.84 
5.21 

6.78 
3.92 

4.88 
2.14 
3.43 
4.05 
6.63 
5.21 



Speciment 

Material and 
geologic unit 

Place a/ 
Collected Number Kindb/ 

Conductivity 
K X 103(cal/cm sec 'K) 

Range Mean 

Siltstone, Moenkopi Fm. 

Siltstone, Salt Wash Mbr. 

Siltstone, Summerville 
Fm. 

Sandstone Salt Wash Mbr. 
Sandstone, Summerville 

Fm. 
Salt, Paradox (containing 

halite, sylvite, camalli te, 
and anhydrite 

CP 
CP 
CP 

CP 
CP 

1 
•3 

6 

21 
1 

C 

c 
c 
c 
c 

1.97 -
2.89 -

2.24 -

4.41 
6.52 

8.32 

8.32 
3.38 
4.28 

5.30 
2.81 

TU 14 9.33 12.39 10.81 

a/ ANM - Arches National Monument, near Moab, Utah; CR - Colorado River, near 
Moab, Utah; CP - Colorado Plateau, near Montrose, Colorado; TU - near Thompsons, Ut. 

b / S - Hand sample; C - Core. 
c/ Wet. 
df Partly saturated. 
e/ Thin disc; chipped edge. 

appendix II - Source of K values"! 

[For rock types not collected or tested, values of thermal conductivity for similar roks 
were taken from published tables (Birch et al., 1942]. 

K X 103 
cal/cm 
sec °C 

Reeder No. 1 

Mancos Shale - best value . 3.23 
Dakota Sandstone - average value . . . . . . . . . . 10.52 

Salt Wash sandstone - average value of partly saturated 9.15 
Shale - median value of Brushy Basin shale and of Salt Wash silstone and 
mudstone 5.75 
Limestone - from Birch et al. (1942) . 4.00 

Paradox salt 
Shale - mean value of Cutler Formation silty shale 3.26 
Sandstone - mean value of Morrison Formation 9.15 
Salt - mean value 10-61 
Anhydrite - only a few streaks included with salt 
Dolomite - only a few streaks included with sandstone 

Crescent Eagle No. I and Brendell No. 1 

Same as in Reeder No. 1 except Hermosa Formation - mean value determined 
from sandy limestone, K = 5.94, and shale, K = 2.72 3.14 

Balsley No 1-C 

Sandstone - same as in Reeder No. 1 (only 4 ft in well, so value used is 
unimportant .) 
Gypsum - t rom Birch et al. (1942) . . . 2̂ 98 
Anhydrite - from Birch et al. (1942) 10.80 
Limestone - from Birch et al. (1942) 4-00 
(only 2 ft in well, so value used is unimportant .) 
Paradox salt - same as for Reeder well. 



Hyde No. 1 

Shale - median value of Brushy Basin, Mancos, Carmel, Summerville shales, ' 
Summerville silstones and mudstones, and Salt Wash silstones used in upper 
section to 1.348 ft. . 3.23 

Shale - mean' value of Cutler, Chindle, Moenkopi siltstones used in lower section 4.96 
Limestone - mean value of Summerville Formation high values . . . . 6.61 
Sandy shale - mean value of Carmel, Summerville, Cutler Formations . . . 3.70 
Sandstone - average value of Morrison, Summerville, Entrada Formations used 

in upper section to 1.348 ft 6.05 
Sandstone - average value of Navajo, Kayenta, Wingate, Chinle, Moenkopi, Cutler, 

Rico Formations used in lower section . 6.34 
Talc - from Birch et al. (1942) . . 2 . 2 0 
Sandy limestone - average of Summerville Formation values and values from 

Birch et al. (1942) used in the upper section to 1,348 ft . . . . . 5.45 
Sandy limestone - mean value of Summerville Formation used for middle 

. section to 2,300 ft 6.61 
Sandy limestone - Summerville Formation high value used in deep section . . 675 
a l From Appendix I unless source is given. 

Appendix III - Temperature observations in vi^ells. 

Well Depth-feet Temperature op Location 

Crescent Eagle No. 1 100 
500 

1,1000 
1,500 
1,950 

60.1 
66.5 
77.2 
88.3 
97.0 

Sec. 4, T 22 
S, R 19 t 
measured by 
H. Cecil Spicer 
8-1CM2 

Brendell No. 1 100 
500 

1,000 
1,500 

62.7"/ 
67.1 
77.0 
88.7 

Sec. 9, T 22 
S, R 19 E 
measured by 
H. Cecil Spicer 
1942 

Reeder No, 1 4,209 114,3 Sec. 4, T 22 
S, R 19 E 
measured by 
H. Cecil Spicer 
8-4-42 

Reeder No. 1 100 
500 

1,000 
1,500 
2,000 
2,100 
2,500 
3,000 
3,095 

64.1 

70.0 

79,2 
89,2 

96,3 
98.8 

102.4 

107.0 
107.4 

As above; 
measured by 
H. Cecil Spicer 
ICM • 6-42. 

a/ In error; no ice for thermometers . 
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:; * :-.^ 
F o r m 9-S50 
( R e v . B-6S) 

Zjiyy 

7/ 
U N I . ^ D S T A T E S 

D E P A R T M E N T O F T H E I N T E P f O R 
GEOLOGICAL SURVEY ;: i 

SUBMIT IN DUPLICA 
(See o ther In
structions on 
reverse side) 

WELL COMPLETION OR RECOMPLETION REPORT AND LOG 
l a . T Y P E _ O F . _ > y E L L : .Oil. ( 3 1 <':A.s___r3 

! WELL I I WELlTLZj 

b . T Y P E O F C O M P L E T I O N : 

1 NEW 
\ WELL •

WOr.K I 1 DEEP- I I ' PLDG I I 
OTEE I I EN I I DACK I I 

DIFF. 
CESVR 

=3= 
.n 

"Ottier 

2 . NAME OF OPERATOS 

j ALPINE OIL COMPANY, INC. 
'̂  1 ! ; - I 

3 . ADDRESS OF OPERATOE 

722 P a t t e r s o n B u i l d i n g , D e n v e r , Co lo rado^ 
4. LOCATION OF WELL (Rc^ort location clearly and in accordance wi th any S ta t e regui remente)* 

At surface _ 

At top prod. In terval reported below 

I 
At to ta l depth 

1 4 . PERMIT NO. DATE ISSUED 

i ^ i 

Form 
.., Budget 1 

approved. Z I.A,-. , 
L Bureau No. 42-R365.6.'^ V ^ 

IF INDIAN, ALLOTTEE OB TRIBE NAyE \ ^ 

5 . LEASE DESIGNATION AND SERIAL NO 

Utah 0122460 

7. DN1T_: AGREEMENT NAME _i 

Wild Coi; ., E H"'> 
8. JFARM ORf_LEASE NAMB "-J~ X"-

fl; .WELL NOV 3 ; ... : • .-

S#l iGbvetnment^ P c 
I O . T F I E L D : AND POOL, OR. WILDCAT 

^i W i l d c a t 
l l . - isEc; , T., ;B., M.J OH-BLOCK -AS-D SDRVEY 
"~ ..;. OR';;AREA_-, O, C '-J ,... 1: 'f 

|ec44i-TSi7^; -t5L|25E 
12.-C0DNTY OR S; : 1 3 . STATE-

% t a i i -
15. DATE SPUDDED I 16. DATE T.D. REACHED 11". DATE COMPL. (Bead!/ tO prod.) 

1 / 3 0 / 6 4 2 / 3 / 6 4 " ^ 
1 8 : ELEVATIONS (DF, RKB, ET,".GE'; ETC.)J| t 191- ELEV. CASINGHEAD 

20. TOTAL DEPTH, MD a^TVD- 21 . PLUG, BACK T.D., MD & TVD 2 2 . IF MULTIPLE COMPL., 
HOW MANY* 

i 2 3 . INTERVALS 
• DRILLED BY 

•ROTARY. TOOLS 

054608 
CABLE- TOOLS 

' ' i i C S - — 

2 4 . PRODUCING INTEHVAL(S), OF THIS COMPLETION TOP, BOTTOM, NAME (MD AND TVD)* 

. '-* -. 

• 2 5 . WAS DIRECTIONAL 
SURVEY MADE 

^ ZTl-i S ^7. i rw 
26. TYPE ELECTRIC AND OTHER LOGS RUN 

I Gamma Ray & T e m p e r a t u r e 
2 7 . ..WAS-WELL COEED i 

t . ;^ K ' vv •-̂ . ••'. — I ' 

28.5 
^ 
£= 

; 
C A S I N O S I Z E 

i 7 " 
;: 1 
ir !• 
•• ' ! 

29.- i 

! S I Z E 

1 
3 1 . P E R F O R A T I O N R 

j 

1 

W E I G H T , L B . / F T . 

CASING RECORD (Report all strings set in;« 

D E P T H S E T ( M D ) 

3 7 5 ' -surf 

-
LINER RECORD 

TOP (MD) B O T T O M ( M D ) 

ECOED ( In te rva l , size and number) 

1-; . . . :.-.. 

: • - -

HOLE SIZE ~ 
• I *.. 

1 ^ 
Z 

i 

S A C K S C E M E N T * 

, , - . .»-... fi.. 

•.- •••"• . ! < - . • 

S C R E E N 

-... • • 1 

;70 
3:. I 
- r-. , 

i :•- ! 

(MD)^ : ; 

1 : '̂̂  

32. 

DEPTH 

ell) '— r z. ;r I; '-.:̂  

C E M E N T I N G R E C C E D : . .:'^ J . -• 

s a c s ^§,5:. I " 
a '^ S. ^ • - S 

" r- c i ij '.. 

: : • ? • £ i ^ '• 

>-

;̂  
E 
iv 

... 
80. TUBING' R E C O R D : 

i S I Z E 

i 
I 

i 

• • •ACID, 

"INTERVAL !( 

:!- ! 

DEPTH SET -J,A>) 

:••' •' :-= 7 Z 
•f- r . " „ • ' -• 
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DATE F I R S T P R O D U C T I O N 
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C A S I N O P 
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3 5 . L I S T O F A T T A C H ! l E N T S 

P R O D U C T 

E S T E D 

R E S S U R E , 

= • • V - • PRODUCTION j •• i .. 

ON M E T H O D ( . F l o t c i n g , g a s l i f t . 

C H O K E S I Z E 

x— 

• C A L C U L A T E D 
2 4 - H O n R - R A T E 
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- . . . • . , • v -.}•: •-.:• =-

P R O D ' N . F O R 
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G A S - - M C F . 

W A T E R — 

c r. 

P'r. 

- . .-, X,' -.-: ^ S ^ ^ ' - •-• •-• 

.; WELL;STATUS. ( P r o d u c i n g o r 
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- B B L . . - . ;.. 
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36. I ' he reby certify t h a t the foregol.ns and a t tached informat ion Is complete and correct as determined from all .avai lable records ' - — -. 
^ — y y - ^ - ^ - ' • ' ' • • ' • • • - " ' - • • - • - . . - - - - ^ . - . - • ^ -

SIGNEI T I T L E • DATE 

*(See Instructions and.Sptjces for Additional Data'on Reverse Side)" " ~ 



INSTRUCTIONS w 

General: This form is designed for isubmlttliig a complete afad correct well jcompletipn re'portjand log on all types-.of latids and leases to either a Federal agency or a State agency,'"' 
or both, pursuant to'applicable Federal arid/pr State laws a!nd .regulations.' Any necessary special^ Instructions cpncemihg'the ufie of this formj and the number of copies to. be-" 
submitted, particularly iwith.regardj to local, area, or regional .procedures aiid practices, lelther are'-^hown below orjwill bef Issued by, or inlay bejobtained from, the local Federal; 
and/or State office. See Instructions on items 22 and 24,land'33, below'regarding separate ;reports,'for separate coinpletlonsi; ; ' .̂ 'i " - ' '2 j | .̂1 ;.' (•-.•?' ^-r 
If not filed prior to the t lmethis summary record is submitted, [copies; of'all jcurrentlyj available logs] (drillers; geologists," sample and core?analysi8,'.%ll types/.electric, etcT), :fprma-; 
tion'and pressure tests,' and" directional surveys, should be' attached hereto, to the extent 'required j by applicable FederaJ--and/(ji^; State laws and'j regulatl()n8. 
shbiiUl be listed on this'form,'see item 35.' i : j j j-.-i ".-: j .„' \Z,\ ;.„L...L..; ..J.._' 1 ::; ;,!__ | r-:; ,| i_ ''l-l "u! iS j 
Item 4: If; there are no applicable State; requirements, locations on ! 
or;Federalipfilce for specific instructions;';.! ! i ! .! i '̂••''••'! i i 
Item^ylS: Indicate which, elevation 
Items 22 and 24: If this well is completed 

Federal or Indian land should be described In accprdance with Federal requirements.' 
I Si (P 

Ml 
I 

attachments] • 

CoiiBUIt locaI*'State''. 
- - . - - . , , , I . , . . . , . . - • , • , , - : . „ , ; - . - . . - . , - ,- O î j ;:• f h ; ; | -Z-
is use'd as reference ^-wliere not otherwise ishpwn) for jdepth.iheasurements giv'en^ in-other spaces on thiS'fdrm-'and In aitty'altachments.''-^ ••! K. 
ipleted.for separate prpdudtionifrorh more than one iiiterval zone (multiple.completion), so.'state in item 22, andlltfltem 24 show the "producing 

interval, or] intervals,:top(s),' bottbm(s)iand hame(s) (if.any) for only.-the Interval reported In litem S3. Submit a aeparate report (pag^)|on tliis.form,;adequately IdeHjtiaed, 
for each additional interval to be separately! produced, shbwlhg the additional data: pertinent fo such interval,;,', "! 2 . "Z. •!'• 1; •• t i -'< -'' (_ .̂ i f\ <Z- Z\ 3 2 Z 
Item 29: '^Sacks Cemeht": Attached supplemental rect)rds..f6r,this well should shpwjthe' details of .any multiple-stage cementing and the location ot'th'c cemfentlng-tool. -'i •::{. '-j 
Item 33: Submit a separate'completion report on fJiiai forin ifor ea!ch'iriterval to be separatelj( produced. (Seeilnstructlon-1.for items 22 and 24 'above.) 
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Budget Bureau No. 42-R-348.S. 
Approval expires 12-31-65. 

•JFtorm 9-330 

1 9 

( , 

U. 8. LAND OFFICE 

SEHIAL NUMBER 

Sal t Lake City 
SLC TJSTII^' 

LEASE OB PEEMIT TO PBOSPECT X—, 

UNITED STATES 

DEPARTMENT OF THE INTERIOR 

GEOLOGICAL SURVEY 

'.7y 

LOG O F OIL O R GAS WELL 
LOCATE WELL CORRECTLY 

Com^&nj ..^^S}:9-^^..9]^S^^..S!.fS3:9\^}^..!3°l'^^ve^s -.-AS45 Sherman ^̂^̂^̂^̂  

Lessor oij^f^^cjjjjj^ttt- -- - - '̂'̂ ^̂ ^ . S p . . _ . M ? - X state . . } ^ ^ . ^ . 

WeU No. . . . ?—. . . . Sec. .1.?. T. . l ? .S i i26E, Meridian -33}f. County Gr_#nd 

Location .6-6.0.. f t , ^ -1 of .H... Line and 6 6 0 ft;' W. of £ Section 19 5101' Line of .•-.*>e-C.t.*-5?-»-f.?.... Elevation 
' ( D e r r i o k floor rclatiTO t o s e « l e r a l ) 

The information given herewith is a complete and correct record (rf the welland all wftrk done thereon 
so far as can be determined from aU available records. P t \ y f ^ i U II I / 

Signed ...LL)--CSintdU,^^ 
Date.. ...Bg.Ci^be-r .1.2̂ .̂ .1958 .... Title ...F.iel^.Enaineer 

The summary on this page is for the condition of the well at above date. 

,58 October 26 Commenced drilhng . . .Qc.tobs.r . . .21 , 1 9 . ^ . . Fmished drilling -..V!C.C.O.Der .40 . . ^ 19 

O I L O R G A S S A N D S O R Z O N E S 

(Denote gas by Cf) 

No. 1, from .None to , — No. 4, from .— to 

No. 2, from :.. to J No. 5, from to 

No. 3, from—L-.:. to . No. 6, from - . to 

I M P O R T A N T W A T E R S A N D S 

No. 1, from to . No. 3, from ...-. to 

No. 2, from — to . No. 4, from to 

C A S I N G R E C O R D 

58 

Size 
casing 

10-3/4!-' 
oj^ajioiH 
; > : q 6 ( U c p c q 

ILl' 

Weight 
per foot 

7i2^J3iX-& 
j l b j n g s 

OL 

0 1 yjG 61. 

Th reads per 
Inch 

p i i q S s a U.GI.B 
' l i r(pc"ii . 'e] \ '" i 

E( in/i!oi.(aiJC£ 

J n( 

Make 

IU fO (G8 
rf'8"""fcJ''SCs 

( 0 JISAO 3 ( 

A m o u n t 

152^92 
^OL A'.3f6L' 

uq"fOt' 'fi(!6T3''" 
-X!-Jll!-S.e.JL£: 
owI)jC(e pisf 

E J S J ^ G 

Kind of shoe 

.'...Hal^. 

'.Si . Size 
•• j y cas ing 

10-3/4-'-' 

< 
1 

Q 
-I 

Where set 

C u t a n d pulled from 

jquq o\ ujs|tGLi3j naeq ' boaifiou' iruq iG-aiijf 
"r[T;jito"7?rsjf "p IT, f fr6Virq7.usrnjrrGg'"Sr :G'qs\v-sr^ 

-L'lii-jiijiaiiJSfi.! -m:ic\£:.iiiJiar7-CSLZiiik .SJjii5.ifli\i 
)L)i OJ. (p'e tt.c\[ j>is3-«G EfWjG IU qcjjffii t}iG qa{ 

Perforated 

F r o m -

I(—430af-S H' 

To— 

j b i D OJ. bn iu 

..Hit(j.Vi:njiA 
i o \ LGqi;!!! 

Pur iwse 

S 01 pa i ] iu5* 
E-irq-irn-nipT;t-

t.a?JH.5..».5a. 
u 6 ' ( o S c t p o t 

2 ' CCACt inHEK; b l^ lKl lMC OLLICE 

RjIUDDING A N D C E M E N T I N G R E C O R D 

l^P 

N u m b e r sacks of c e m e n t 
I 

-IU 5: 
Method used 

i)isft̂ -

M u d grar t ty 

-Air-

A m o u n t of m u d used 

-Kone. 

P L U G S A N D A D A P T E R S 

g Heaving plug-j-Mat^rial Ce^ieBt- Length .^-^J. Depth set -.-320Q--'-322.$---.-



a 
_i 

-JLXV- JiiSp^^ -Air- -Wone- r? 

2 Heaving plug-r-Material 

Adap ters—^M aterial 
€ement 

size Shell used 

Rotary tools were 

Cable tools were 

The product: 

emulsion; 

If gas wel 

Rock pres 

ion for the first 

% water; and 

, cu. ft. per 24 hoiirs 

sure, lbs. per sq. ir 

tSeorgi5 "Oinifer" 
"'Wv"'"Ii"'<r 

FROM— 

0 

2468 

2618 

2940 

3149 

3264 

KsploslTe used 

used from 

used from 

-Stirfaee-

TO— 

PLUGS AND ADAPTERS 
Length 7-S-'— 

Size 
I 

SHOOTING RECORD 

Depth set ,.320Q--^327^-' 

Q u a n t i t r Date Dep th sho t Depth cleaned o u t 

TOOLS USED 

feet to —-3.278-'-- ^̂ ®*') ̂ ^^ horn . feet to feet 

feet to feet, and from feet to feet 

DjATES '^.oj-4- /4 '^S?-^V' 

. j Put tp producing .. D r y - J J o ' l e ' ^^ 

24 hours was —.1 barrels of fluid of which % was oil; % 

% sediment. Gravity, °B6 . .. 

Gallons gasoline per 1,000 cu. ft. of gas 

EMPLOYEES 
Driller 

Driller 

FORMATION RECORD 

- -€ . -Hv S^sar- ., Driller 

., Driller 

T O T A i F E E T 

2463 

2618 

2940 

3149 

3264 

3278 

k;iui»- ""3:0= 

2468 

150 

322 

209 

115 

14 

FORMATION 

Mancoa 

Dakota 

Morrison 

Morrison * Salt Wash 

S v m s e r v i l l e 

Entrada 

XUXVl i t i i i J i—T 
- -
i bVKBI 

-EtnTrTTXTWyf 

U,i tOKKMVilOM JSECOHiy—CovfivnGCi 

;::% • ^ ^ ' j ' i -



.£dzi-. \L^-dp.l7ZdkcL7xS 

';Z.77C.3dSX:S^^^:-7PJ.'^' 

'-.P^faaf[:2XzS22^.d: 

P:^^.c7S/^c.oX - y - d.oSy7t 
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ĵ̂ e-fTH 

'^5-^ 

177 Z-

17'^T^ 

4 9 1 

^ f 9 

«^^k^ 

3 d ' € 

7 ^ 0 

7^( <b 

^ 

^r 
'ff. 

1 

«S4^ 
s^ .S ' 

S z . r 

7<i . 4 

9 /dcryJ\ 

3^. 

7^^ . 

7 



ocdaizcyz ^oU7yk7Z.(~JD /u /ZiA/Jcy^'^ 

S - - r ' ^ Z 

rM^-V3^ 
' 
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ahale 

Hudatone, a a n d s t o n e , con
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In te rbedded sands tone con-
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e a a t w a r d - t h l n n l n g sands tone 
l e n s e s 
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l i n e s 

Green, p u r p l e , and maroon 
mudstone, wi th d i a c o n t i n u o u a 
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. u n d e r l i e s e n t i r e b a s i n 
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do . 
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See f i g u r e 3 fo r a t r u c t u r e 
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Formo core of Uinta Arch 
in e a s t e r n po r t of Uinta 
MountalDfl 

Wa te r -bea r ing p r o p e r t i e s 

Probably w i l l aupply water 
t o sha l low wel la wherever 
I t l a more than 20 f e e t 
t h i c k 

Unkaovn 

Probably poor 

' I ' robab ly-poor^excopt t h a t 
aaodatone cap may ' supply 
smal l q u a n t l t l e o of water 
t o v e i l s 

Water occu r s v l t h o i l In 
aands tone l e a s e s , bu t i t i s 
g e n e r a l l y t o o h i g h l y miner 
a l i z e d for use 

Unknown 
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Probably can BUpply amal l 
q u a n t i t i e a of water "to v e i l s ' 
from aandfltoae 

Sandstone l e n s e s may aupply 
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•Probably poor -

Do. 
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of good water t o w e l l s 

Probably poor 
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Water r e p o r t e d from Phoa-
phor i a may come from unde r 
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produced from U.OOO f t below 
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Do. 



May 8,.1979 

MEMORANDUM 

TO: Ross Whipple 

FROM: Lorie Cahn 

SUBJECT: Conversation with Jim Hood, USGS Water Resources Division, SLC, 

regarding ground water in Grand Co., Utah. 

SUMMARY 

the Water Resources division of the USGS has not conducted any field 

investigation in the Cisco Dome area of Grand County, Utah. Both the Mancos 

Shale and the Dakota Sandstone are extremely poor aquifers in this area. The 

water bearing members of the Mancos Shale (the Ferron and Emery Sandstones) thin 

to the east. The Emery member is nonexistent and the Ferron member is extremely 

thin near Cisco. Hood suggested that shale hydration (anhydrite hydrating to 

gypsum) might be a source of heat. 

NOTES . 

Conversation with Jim Hood, Water Resources, USGS, 5-3-79. 

Lithology and relation to aquifers in East Central Utah 

Km - Mancos sh 

Ferron and Emery ss members are best aquifers but pinch out and 

disappear to east. 

Kd - Dakota ss 

Discount as reliable aquifer. 

K - Cedar Mtn. Fm 

Bottom of fm - not reliable as aquifer but could carry water. 
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J - Morrison Fm 

Has bentonite but Salt Wash ss memb. yields small quantities of water 

under artesian pressure. Some water due to poor sorting. 

J - Summerville Fm 

Minutely interbedded ss, sits. Fractures filled with gypsum. Yields 

little water. 

J - Curtis Fm 

Not good aquifer. 

J - Entrada ss 

Varies in thickness. Potential aquifer of low permeability. 

J - Carmel ss 

Thins eastward, <100' in Cisco area. Not very permeable, okay for 

stock well. 

J - Navajo ss 

Best aquifer but not too good. Thins to east, thin in Cisco area. 

'^ery jointed and fractured. Extremely uniform grn size and is more 

permeable than poorly sorted material of same grain size. 

T - Kayenta Fm 

Zone of lower permeability between Navajo and Wingate. 

T - Wingate ss • 

Not as good aquifer as Navajo but permeability enhanced by fracturing 

and jnting. 

T - Chinle 

Tight ss layer, nothing much for ground water. 
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P - Kaibab Ls 

Not in Cisco area, 

P - Cutler Fm 

Upper ss memb. middle sh, slst memb. Thickens to S. As good as 

Navajo for water. Poor sorting, reduces permeability. Potential for 

flow of water upward thru column. 

P - Hermosa Fm 

Paradox Salt mem. is-~2000' thick out of Cisco. Flows plastically, low 

permeability. Well in Green River got good flow of brine in Paradox. 

Mostly tight. 

P - Molas Fm 

Dolomite Is, sh,-r200' thick, Karst topogi;;. 

Mississippian - A lot of permeability, but water moves slowly. Is major 

aquifer in NW Colorado. 

HYDRAULIC CONDUCTIVITIES 

(figures are off the top of his head) 

Navajo - 0.2 to 2.0 ft/day; highest hydr. K due to fracture permeability. 

Mancos - 10"^^ to 0.01 ft/day 

Norm. - 1 ft/day 

Fracturing as a local anomaly can triple hydral. K. 

OTHER FACTORS WHICH MAY CONTROL THERMAL ANOMALIES 

Faulting - Many compression and tension faultswest of Cisco and Crescent Junction 

and probably in Cisco. In Green River find deep fluids leaking to 

surface along faults (tar seeps»brine seeps). Thrusting to west. 
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- young igneous activity in subsurface?? 

T interformational transfer of water at depth, 

- shale hydration-- Anhydrite hydrating to gypsum is exothermic under 

certain conditions. Find old fractures filled w/ gypsum, selenite. 

- radioactive heat generation from plutons. 

ja V _ . «-C''N_ 

Lorie Cahn 
Geologist 
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GEOLOGIC MAP OF EAST CENTRAL UTAH 

Compiled by: Lorie S. Cahn 

From: Stokes, W. L,, et, al., 1964, Geologic Map of Utah 

Quaternary 

Q = Quaternary undivided 

Tertiary 

Tu = Uinta Fm 

Tgu = Green River Fm undivided 

Tw = Wasatch Fm 

Tc = Col ton Fm 

Cretaceous & Tertiary undifferentiated 

TK = North Horn Fm and Tuscher Fm 

Cretaceous 

Ky = Late Cretaceous undivided 

Km = Mancos Shale 

Kmf-- Ferron Sandstone member of Mancos Shale 

Kd = Dakota Sandstone 

Jurassic 

Ju = Jurassic undivided. Morrison Fm through Navajo Sandstone 

Triassic? 

J'fe. = Kayenta Sandstone and Glen Canyon Group 



Triassic 

•ftu = Triassic undivided. Includes Chinle Fm and Moenkopi Fm, 

Paleozoic 

Pu = Paleozoic undivided 

Precambrian 

p € = Precambrian undivided 
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The chemical quality of water in the Uinta Formation is dejmnined principally by the 
lithology of the formation and local recharge conditions. In thg^entral part of the basin, the 
formation is composed predominantly of fine-grained lake^(feposits that contain large quan
tities of soluble salts; but it yields fresh and slightly sal̂ ffe water where local precipitation or 
runoff from the Uinta Mountains recharges the form^ion. In the eastern part of the basin, 
where there is little precipitation, wells may yieM^resh or slightly saline water from coarse
grained fluvial deposits that contain few soluble salts (Picard, 1957, p. 128). 

River Fornnatlon 

Sandstone beds in the Duchesne River Formation are a source of fresh water for the 
city of Roosevelt and for prh^.^e domestic wells. Data from five, water wells indicate a 
range in dissolved solids from 234 to 528 ppm (fig. 6 and table 2) and a range in yield from 
about 60 to 340 bwpd (2/fo 10 gpm). The source of water in the formation is from recharge 
by surface streams t j i^ cross the area of outcrop and by' precipitation directly on the area 
of outcrop along toe noii;h flank of the basin. The formation dips southward, and artesian 
conditions occup^here water wells tap the aquifer in T. 2 S., R. 1 W. (USM). Water weUs 
penetrate th^^HDuchesne River to a maximum known depth of 810 feet; however, logs of 
oil wells sHow the formation to be as much as 4,000 feet thick. The electrical log of the well 
in seCj/^T. 1 N., R. 2 W. (USM) in figure 4 indicates that the base of the slightly saline 
water in the Duchesne River may be as much as 3,460 feet deep. 

WATER FROM BEDROCK IN THE CANYON LANDS SECTION 

The Canyon Lands section is the most structurally comple.x part of the Colorado Plateau 
in Utah. Three upwarps—the San Rafael Swell and Circle Cliffs and Monument Upwarps— 
are the major structural elements in the section. The upwarps and adjacent basins are 
modified by numerous subsidiary folds and faults and by the inti-usives that formed the 
Abajo and Henry Mountains. In the northeastern part of the Canyon Lands section is a 
northwest-trending belt of faulted anticlines, including Salt, Spanish, and Lisbon Valleys. Near 
the center of this area is the La Sal Mountains, also formed by an intrusive. Sedimentary 
rock of Cambrian and Devonian through Cretaceous age are exposed in the Canyon Lands 
section or have been identified in oil wells. Table 1, coliimns 6, 7, 8, and 9, show the strati
graphic section for the Canyon Lands. 

Chemical analyses of water from water wells, oil and gas wells, and springs show that 
fresh water is in the Hermosa Group, the Rico and Cutler Formations, the Cedar Mesa 
Sandstone Member, Organ Rock Tongue, and De Chelly Sandstone Member of the Cutler For
mation, Chinle Formation, Shinarump Member of the Chinle Formation, Wingate Sandstone, 
Kayenta Formation, Navajo Sandstone, Carmel Formation, Entrada and Bluff Sahdstones, 
Morrison and Burro Canyon Formations, and the Dakota Sandstone. Many of the analyses 
are for water from scattered springs and stock wells that are the only source of ground water 
for hundreds of square miles. 

The electrical logs of oil and gas tests used in constructing figure 8 indicate that water 
in bedrock in the Blanding Basin ranges from fresh to saline in. chemical quality. 
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Ground-water data are not available for many areas in the Canyon Lands,. mainly be
cause water wells have not been drilled to test the quantity or quality of water and because 
such data were not collected during oil and gas exploration. 

Recharge to bedrock aquifers in the Canyon Lands occurs where permeable forma
tions crop out along the flanks of the Abajo, Heru-y, and La Sal Mountains, along the flanks 
of folds such as the Comb Ridge Monocline, San Rafael Swell, or Waterpocket Fold, and 
on the wide expanse of flat-lying aquifers that are exposed between the major structural 
elements. Except near the mountains, however, the amount of recharge is generally small 
because of the low normal annual precipitation (fig. 2). 

The area of greatest development of ground water in the Canyon Lands section is the 
Blanding Basin, an artesian basin east of Comb Ridge in San Juan County. In T. 40 S., R. 
21 E., wells in the Glen Canyon Group yield water having less than 500 ppm of dissolved 
solids. Eastward from Bluff, the Entrada and Bluff Sandstones and Morrison Formation also 
yield fresh and slightly saline water to wells. Near Aneth, however, the ground water has as 
much as 8,640 ppm of dissolved solids. 

Artesian conditions have also been encountered in wells drilled in formations that crop 
out on the flanks of the Abajo, Henry, and La Sal Mountains. The relatively high precipitation 
on the mountains is a source of recharge to the formations, and in or near the area of out
crop the ground water is generally fresh or slightly saline. Few wells have been drilled near 
the mountains, however, and the areal extent of ttie fresh and slightly saline water is unknown. 

Table 3 contains selected hydrogeologic data for bedrock formations in the Canyon Lands 
section, and the locations of the sampling sites are shown in figures 9, 10, 11, 12, 13, 14, and 
15. Following is a summary of the data by formation. 

Rocks of Cambrian and Devonian age 

Water samples from oil wells have been collected from the Aneth and Elbert Formations, 
the McCracken Member of the Elbert Formation, and the Ouray Limestone of Devonian age, 
and from sedimentary rocks of Cambrian and Devonian age that are not differentiated. 

Chemical analyses of 9 water samples collected from 8 wells in these formations indicate 
that 6 of the samples are briny and the other 3 are moderately or very saline (fig. 9 and 
table 3). The moderately saline samples were from the western part of the Canyon Lands 
section in T. 36 S., R. 10 E., and T. 26 S., R. 7 E. (Water samples from rocks of Devonian 
and Mississippian age are discussed in the next section.) 

Rocks of Mississippian age 

Water samples from oil wells have been collected from the Leadville, Madison, and Red-
wall Limestones of Mississippian age. These formations, however, generally have not been 
differentiated when the samples were collected. The individual formations, therefore, are 
stipulated where known, but otherwise they are considered as a unit called "rocks of Missis
sippian age." 

Chemical analyses of water from three oil wells in the Leadville Limestone in T. 29 S., 
R. 10 E., T. 42 S., R. 23 E., and T. 43 S., R. 21 E., showed 8,470, 84,516, and 56,500 ppm of dis
solved solids (fig. 9 and table 3). In T. 40 S., R. 26 E., and T. 42 S., R. 22 E., water from 
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the Leadville Limestone and the Ouray Limestone of Devonian age contained 31,583 and 71,948 
ppm of dissolved solids. 

The Madison Limestone yielded water containing 54,624 and 8,037 ppm of dissolved solids 
to oil wells in T. 16 S., R. 12 E., and T. 29 S., R. 10 E. (fig. 9 and table 3). 

In T. 16 S., R. 9 E., and T. 36 S., R. 10 E., oil wells in the Redwall Limestone yielded 
water containing 73,653 and 4,669 ppm of dissolved solids and in T. 15 S., R. 12 E., an oil well 
in the Redwall Limestone and Elbert Formation of Devonian age yielded water containing 
67,769 ppm of dissolved solids (fig. 9 and table 3). 

Chemical analyses of 52 water samples from the undifferentiated rocks of Mississippian 
age showed a range of from 7,172 to 327,283 ppm of dissolved solids (fig. 9 and table 3). Six 
of the water samples were moderately saline, 16 samples were very saline, and 30 samples 
were brines. 

In T. 40 S., R. 7 E., rocks of Mississippian and Devonian age yielded water containing 2,339 
ppm of dissolved solids; ajid in T. 40 S., R. 26 E., and T. 41 S., R. 21 E., rocks of Mississippian 
age and the Ouray Limestone of Devonian age yielded water containing 39,869 and 83,940 ppm 
of dissolved solids (fig. 9 and table 3). 

An oil well in rocks of Mississippian age and the overlying Molcis Formation in T. 35 S., 
R. 3 E., yielded water containing 9,378 ppm of dissolved solids (fig. 9 and table 3) at a rate 
of 528 bwpd (16 gpm). 

Hermosa Group 

Most of the water samples from the Hermosa Group for which chemical analyses are 
available are from oil wells in the Paradox Formation. Analyses of 34 samples show a range 
of 5,342 to 397,061 ppm of dissolved solids (fig. 10 and table 3); and 25 of the samples vvere 
brines containing more than 35,000 ppm of dissolved solids. A spring in the Hermosa in T. 
33 S., R. 16 E., yielded water at a rate of 15,300 bwpd (450 gpm) that contained 414 ppm of 
dissolved solids. 

Molas Formation 

A water sample from the Molas Formation in an oil well in T. 39 S., R. 13 E., contained 
6,035 ppm of dissolved solids (fig. 10 and table 3). 

Rico Formation 

Chemical analyses of water from the Rico Formation are available for water from five 
springs and one water well. Three springs in T. 33 S., R. 15 E., yielded water with 1,220, 
3,920, and 4,770 ppm of dissolved solids at rates of about 70, 510, and 850 bwpd (2, 15, and 25 
gpm) (fig. 10 and table 3). Two springs in T. 40 S., R. 17 E., and T. 41 S., R. 19 E., yielded 
water containing 719 and 3,070 ppm of dissolved solids, each at a rate of about 170 bwpd 
(5 gpm). A water well in T. 35 S., R. 15 E;, yielded water containing 318 ppm of dissolved 
solids at a rate of 350 bwpd (10 gpm). 
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Coconino Sandstone 

Chemical analyses of water from three oil wells in the Coconino Sandstone in T. 16 S., 
R. 12 E., T. 18 S., R. 14 E., and T. 27 S., R. 15 E., showed 17,249, 49,902, and 3,378 ppm of dis
solved solids (fig. 10 and table 3). 

Toroweap Formation 

Water from an oil well in the Toroweap Formation in T. 35 S., R. 3 E., contained 7,583 
ppm of dissolved solids (fig. 10 and table 3). 

Kaibab Limestone 

Water from four oil wells in the Kaibab Limestone in T. 29 S., R. 10 E., T. 37 S., R. 2 E., 
T. 18 S., R. 14 E., and T. 20 S., R. 7 E., contained 3,720, 14,179, 35,985, and 72,000 ppm of dis
solved solids (fig. 10 and table 3). A spring in T. 24 S., R. 10 E., yielded water having 2,150 
ppm of dissolved solids at a rate of about 170 bwpd (5 gpm). (A water sample from the 
Kaibab Limestone and the Sinbad Limestone Member of the Moenkopi Formation is discussed 
in the section on the Sinbad Limestone Member.) 

Cutler Formation 

A water well in the Cutler Formation in T. 25 S., R. 23 E., yielded water having 931 ppm 
of dissolved solids at a rate of about 6,800 bwpd (200 gpm) (fig. 10 and table 3). The Cutler 
probably contains fresh or slightly saline water in other areas around the flanks of the La 
Sal Mountains. A spring in T. 33 S., R. 16 E.-, yielded water containing 770 ppm of dissolved 
solids at a rate of 12,200 bwpd (360 gpm). In T. 29 S., R. 26 E., and T. 28 S., R. 23 E., water 
from two oil wells in the Cutler contained 4,957 and 16,331 ppm of dissolved solids. 

Cedar Mesa Sandstone Member of Cutler Formation 

Two water wells in the Cedar Mesa Sandstone Member in T. 41 S., R. 16 E., and T. 43 
S., R. 14 E., yielded water of 1,890 and 656 ppm of dissolved solids at rates of about 100 and 
70 bwpd (3 and 2 gpm) (fig. 10 and table 3). Seven springs (in Tps. 36, 37, and 42 S., Rs. 16-
18 E.) in the sandstone in San Juan County yielded water containing 298 to 596 ppm of dissolved 
solids at rates generally less than 170 bwpd (5 gpm). 

Organ Rock Tongue of Cutler Formation 

A water sample from an oil well in the Organ Rock Tongue in T. 29 S., R. 10 E., con
tained 4,487 ppm of dissolved solids (fig. 10 and table 3). Two springs, one in T. 43 S., R. 
16 E., and another in T. 34 S., R. 14 E., yielded water containing 944 and 375 ppm of dissolved 
solids. The former yielded less than 3 bwpd (0.1 gpm), but the latter flowed at a rate of about 
1,000 bwpd (30 gpm). 
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De Chelly Sandstone Member of Cutler Formation 

In T. 41 S., Rs. 24 and 25 E., the De Chelly Sandstone Member yielded water containing 
17,262 and 52,187 ppm of dissolved solids from two oil wells (fig. 10 and table 3). The yield 
of the well in T. 41 S., R. 24 E., was 270 bwpd (8 gpm). Three springs in the sandstone in 
T. 43 S., Rs. 14 and 19 E., yielded fresh water at rates generally less than 140 bwpd (4 gpm). 

At Chinle, Ariz., about 90 miles south of Bluff, Utah, water wells in the De Chelly yielded 
water containing less than 400 ppm of dissolved solids. Electrical logs of oil wells in the 
Blanding Basin indicate that the De Chelly contains fresh or slightly saline water along the 
Comb Ridge Monocline, but the water becomes more saline toward the center of the basin. 

White Rim Sandstone Member of Cutler Formation 

The dissolved-solids content of water from six oil wells in the White Rim Sandstone Mem
ber in the west-central Canyon Lands section ranged from 2,045 to 6,045 ppm of dissolved solids 
(fig. 10 and table 3). Water from two springs in the White Rim in T. 40 S., R. 10 E., yielded 
water containing 2,470 and 4,060 ppm of dissolved solids at rates of about 70 and 5,100 bwpd 
(2 and 150 gpm), 

Moenkopi Formation 

In T. 24 S., R. 13 E., water sampled at two depths in an oil well in the Moenkopi Forma
tion contained 12,472 and 15,999 ppm of dissolved solids. The latter sample was obtained 
with a reported yield of 94 bwpd (2.8 gpm). In T. 24 S., R. 14 E., however, another oil well 
yielded water from the formation that contamed only 4,187 ppm of dissolved solids (fig. 11 
and table 3). Two springs in T. 35 S., Rs. 13 and 14 E., yielded water containing 1,700 and 
1,860 ppm of dissolved solids at rates of 15,300 bwpd (450 gpm) and 1,700 to 13,700 bwpd (50 
to 400 gpm). Another spring in T. 31 S., R. 14 E., yielded water containing 2,355 ppm of 
dissolved solids; and a spring in T. 20 S., R. 11 E., yielded water containing 2,250 ppm of 
dissolved solids at a rate of 680 bwpd (20 gpm). 

Sinbad Limestone Member of Moenkopi Formation 

In T. 16 S., R. 12 E., oil wells in the Sinbad Limestone Member yielded very saline to 
briny water. In T. 24.S., R. 13 E., an oil well in the Sinbad yielded water containing 18,125 
ppm of dissolved solids (fig. 11 and table 3). In oil wells in T. 29 S., Rs. 10 and 12 E., the 
Sinbad yielded water containing 4,437 and 9,130 ppm of dissolved solids, with the latter at 
the rate of 432 bwpd (13 gpm). A water sample collected from the Kaibab Limestone, the 
Sinbad Limestone Member, and undifferentiated beds in the Moenkopi Formation in an oil 
well in T. 29 S., R. 11 E., contained 6,167 ppm of dissolved solids. 

Chinle Formation 

Water from the Chinle Formation in oil tests in|T^22_S., R722^^andI\ -26_S^.-RJL^- . 
contained 20,070 and 20,797_ppm of dissolved solids (fig. 11 and table"^3), |yithThe.former-at^ 
tKe^rate of 34 .bwpd _(1. gpm j . / A spring in T. 39 S., R. 14 E., yielded water containing 747 
ppm"©? dissolved solids. The water from this spring, however, may be discharging at the 
top of the Chinle after percolating downward tlirough rocks of the overlying more permeable 
Glen Canyon Group. 
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Shinarump Member of Chinle Formation 

Water has been produced in oil wells, water wells, springs, mines, and test holes from 
the Shinarump Member of the Chinle Formation (fig. 11). The dissolved-solids content of the 
water from the several sources were: oil well in T. 24 S., R. 13 E., 5,750 ppm; two water 
wells in T. 43 S., R. 4i/. W., 646 and 710 ppm, with one well yielding 15,300 bwpd (450 gpm); 
springs ih T. 31 S., R. 14 E., 1,613 ppm; and T. 41 S., R. 12 E., 840 ppm with the latter spring 
yielding 100 bwpd (3 gpm); mines in T. 35 S., R. 7 E., 8,510 ppm, and T. 37 S., R. 16 E., 5,840 
ppm; and test holes in T. 41 S., R. 12 E., 1,670 and 3,340 ppm (table 3). 

Moss Back Member of Chinle Formation 

Water from the Moss Back Member in an oil test in T. 27 S., R. 14 E., yielded water con
taining 4,980 ppm of dissolved solids (fig. 11 and table 3). 

Glen Canyon Group 

The Glen Canyon Group consists of the Wingate Sandstone, the Kayenta Formation, and 
the Navajo_Sandstone, This..widespread sequence of predominantly sandst_one'ls~one of the 
most important aquifers iri the Canyon Lands section because it generally yields fresh water/^ 
to springs; and in many areas it yields water to wells that" is at least suitable "for livestock' 
(fig. 12). 

In some wells, the subsurface data available are not detailed enough to identify the aqui
fer other than as the Glen Canyon Group. Five water wells in T. 40 S., Rs. 21-22 E., yielded 
water containing from 239 to 403 ppm of dissolved solids at rates of 750 to 3,400 bwpd (22 
to 100 gpm) (table 3). A water well in T. 39 S., R. 25 E., yielded water containing 791 ppm 
of "^solved solids at a rate of 4,320 bwpd (130_gpm). In an oil well in T. 41 S., R. 25 E., the 
sandstones yield water containing 3,815 ppm of dissolved solids. An oil well in T. 16 S., R. 
13 E., yielded very saline or briny water at a rate of 1,680 bwpd (50 gpm). 

Wingate Sandstone 

Four water wells in T. 23 S., R. 21 E., T. 30 S., R. 24 E., T. 31 S., R. 23 E., and T. 43 S., 
R. 24 E., yielded water from the Wingate Sandstone that contained from about 300 to 400 ppm 
of dissolved solids (fig. 12 and table 3). The yield of two of the wells was 70 and 140 bwpd 
(2 and 4 gpm). Sixteen springs in the Wingate yielded water containing from 133 to 914 ppm 
of dissolved solids at rates ranging from 17 to 3,840 bwpd (0.5 to 113 gpm). In T. 26 S., R. 
7 E., water from an oil well in the Wingate contained 4,079 ppm of dissolved solids. Water 
produced from a well that taps the Wingate and also the Entrada and Navajo Sandstones is 
discussed in the section on the Entrada Sandstone. Recharge to the Wingate is restricted by 
the overlying relatively impermeable Kayenta Formation. Where, fracturing and faulting 
extend through the Glen Canyon Group, however, water moves downward from the Navajo 
Sandstone through the Kayenta into the Wingate. 

'According to the 'Western Australia Depaitment of Agriculture (1950),.beef cattle and adult sheep will 
tolerate water containing 10,000 and 12,000 ppm of dissolved solids, respectively. 
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Kayenta Formation 

The Kayenta Formation generally acts as a barrier to the vertical movement of ground 
water rather than as an aquifer (M. E. Cooley, written commun., 1965). 'Many springs in 
the Glen Canyon Group issue at the base of the Navajo Sandstone or near the top of the 
Kayenta because the more impermeable rock of the Kayenta restricts or stops the downward 
flow of water."^Three springs in the Kayenta in T. 31 S., R. 15 E., T. 39 S., R. 11 E., and T. 42 
S., R. 12 E., yielded water containing 220, 115, and 144 ppm of dissolved solids at rates of 70 
bwpd (2 gpm) or less (fig. 12 and table 3). 

Navajo Sandstone 

'Most water wells in the Glen Canyon Group draw water from the Navajo Sandstone, prob-"/' 
ably because it is the shallowest and most permeable formation in the groupie Twenty-one 
water wells Tn the "Navajo yielded water cbnfaining from 171 to 7̂ 250 ppm of "dissolved solids 
at rates ranging from 70 to 45,400 bwpd (2 to 1,335 gpm) (fig. 12 and table 3). Five of the wells 
in Tps. 41 and 42 S., Rs. 21 to 23 E., are in the Blanding Basin, east of Comb Ridge. These 
five wells in the Navajo yielded water containing from about 170 to 500 ppm of dissolved 
solids at rates ranging from 70 to 1,200 bwpd (2 to 35 gpm). The chemical quality deterio
rates toward the east, however, and two water wells in the Navajo in T. 41 S., R. 25 E., yielded 
water containing 7,080 and 7,250 ppm of dissolved solids at rates of 2,000 and 2,450 bwpd. (60 
and 72 gpm). The recharge area for the aquifer in the Blanding Basin is in the area of out
crop of the sandstone along the length of Comb Ridge Monocline. Ten wells drilled in the 
Navajo in Arizona and Utah to supply water at the Glen Canyon Dam construction facility 
in Arizona yielded water containing from 216 to 1,814 ppm of dissolved solids at rates rang
ing from 1,200 to 45,400 bwpd (35 to 1,335 gpm) (Goode, 1964, p. 45 and 60). 

Chemical analyses of water from 14 springs in the Navajo Sandstone showed a range of 
dissolved solids from 129 to 354 ppm. The yield of the springs ranges from less than 34 bwpd 
(1 gpm) to 1,700 bwpd (50 gpm); but most of the springs yield 340:bwpd (10 gpm) or less. 

Chemical analyses are available for four water samples from the Navajo Sandstone 
obtained from oil wells. Two wells in T. 41 S., R. 24 E., yielded water containing 3,410 and 
3,890 ppm of dissolved solids, and wells in T. 15 S., R. 11 E., and T. 26 S., R. 7 E., yielded 
water containing 3,607 and 320 ppm of dissolved solids. Water produced from the Navajo in 
wells that also tap other formations is discussed in the section on the Entrada Sandstone. 

Carmel Formation 

The Carmel Formation has yielded water that ranges from fresh to moderately saline. 
The dissolved-solids content of water from three water wells in T. 25 S., R. 12 E., and T. 27 
S., R. 11 E., ranged from 2,730 to 6,360 ppm (fig. 13 and table 3). The yields of two of the 
wells were 100 and 580 bwpd (3 and 17 gpm). Chemical analyses of water from three springs 
in T. 22 S., R. 8 E., T. 24 S., R. 13 E., and T. 28 S., R. 14 E., showed 7,450, 437, and 2,390 ppm 
of dissolved solids. The yield of the springs ranged from 34 to 170 bwpd (1 to 5 gpm). In 
most areas, however, the Carmel forms an aquiclude above the Navajo Sandstone. An ex- . 
ample of this is the Blanding Basin, whei-e the water in the Navajo is confined under artesian 
pressure by the overlying Carmel. 
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Entrada Sandstone 

The Entrada Sandstone has yielded fresh water to water wells in some areas and saline 
water in others. The sandstone yielded water having 360 to 801 ppm of dissolved solids from 
six wells in eastern San Juan County; 380 to 3,500 ppm from seven wells in Emery, Kane, and 
Wayne Counties; and from 9,470 to 14,300 ppm from two wells in Grand County (fig 13 and 
table 3). Although~the-Entoadar.contained":;saline^^^^ in 
the Grand Junction area of Colorado water from the sandstone contained from 2911;crT,210 
ppm of dissolved solids (Lohman, 1965, p. 115). 

Data for eight wells indicate that yields from the Entrada Sandstone range from about 
85 to 40,000 bwpd (2.5 to 1,200 gpm). Five of these wells are in San Juan County, and their 
yields average 4,860 bwpd (143 gpm). 

Chemical analyses of water from nine springs, which issue from the Entrada Sandstone 
at rates ranging from 17 to 170 bwpd (0.5 to 5 gpm),,.indicate a range in dissolved solids from 
about 190 to 740 ppm (fig. 13). 

Several wells in the Blanding Basin produce water from the Entrada Sandstone and one 
or more other formations, including the Bluff, Navajo, and Wingate Sandstones. In T. 39 S., 
R. 26 E., the Navajo and Entrada yielded water containing 1,070 ppm of dissolved solids at a 
rate of 990 bwpd (29 gpm); but in T. 41 S., R. 23 E., these formations yielded water contain
ing 6,851 ppm at a rate of 1,070 bwpd (31.5 gpm). In T. 40 S., R. 24 E., and T. 41 S., R. 23 
E., wells in the Navajo, Entrada, and Bluff Sandstones yielded water containing 4,526 and 
1,735 ppm of dissolved solids; and in T. 41 S., R. 25 E., water from the Entrada, Navajo, and 
Wingate Sandstones contairied 8,640 ppm. In T. 41 S., R. 25 E., a well in the Entrada and 
Bluff Sandstones yielded water containing 2,180 ppm of dissolved solids at a rate of 34 bwpd 
(1 gpm). 

Bluff Sandstone 

The Bluff Sandstone in Utah is found only in southern San Juan County. Two wells in 
T. 40 S., R. 23 E., yielded water containing 1,850 and 7,350 ppm of dissolved solids at rates 
of 440 to 850 bwpd (13 to 25 gpm) (fig. 13 and table 3). Two springs in the Bluff in T. 40 
S., R. 22 E., and T. 41 S., R. 21 E., yield water containing 139 and 241 ppm of dissolved solids, 
and the latter discharges less than 34 bwpd (1 gpm). Water produced from the Bluff in wells 
that also tap other formations is discussed in the sections on the Entrada Sandstone and the 
Morrison Formation. 

Morrison Formation' 

In Grand County, water from five wells in the Morrison Formation in Tps. 19-22 S. con
tained from 2,090 to 25,700 ppm of dissolved solids '(fig2j-3=and'lable:3)l A sixth well in T. 
22 S., R. 22 E., yielded water containing only 517 ppm7~andrthis probably indicates that re
charge to the formation is at or near the well site. Yields from three of the wells were 70 
bwpd (2 gpm) or less. In San Juan County, in T. 36 S., R. 21 E., and T. 40 S., R. 25 E., the 
Morrison yielded water containing 844 and 1,460 ppm of dissolved solids, the latter at a rate 
of 70 bwpd (2 gpm). 

' In this discussion, data for wells and springs in all members of the Morrison Formation are treated as a 
unit. In figure 13 and table 3, however, tne specific member is identified when possible. 
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Eight springs in the Morrison Formation in southeastern San Juan County yielded water 
containing from 216 to 712 ppm of dissolved solids. Seven of the springs yielded less than 
10 bwpd (less than 1 gpm), and the other yielded 120 bwpd (3.5 gpm). A spring in Emery 
County in T. 19 S., R. 10 E., yielded water containing 768 ppm of dissolved solids at a rate 
of 34 bwpd (1 gpm). 

In Grand and San Juan Counties, in-T?^22:S:;rR^22rE-rriTr23^S7PR=22-E., and T. 37 S., 
R. 21 E., water from three mines in the Morrison Formation contained 1,430, 759, and 1,400 
ppm of dissolved solids. 

In T. 39 S., Rs. 24 and 25 E., and T. 40 S., Rs. 23 and 24 E., five water wells in the Bluff 
Sandstone and Morrison Formation yielded water containing 354, 450, 362, 438, and 2,035 ppm 
of dissolved solids at known rates of 1,000, 170, 5,100, 5,100, and 370 bwpd (30, 5, 150, 150, and 
11 gpm). Two wells in the Morrison Formation, the Dakota Sandstone, and the Burro Can
yon Formation in T. 33 S., R. 24 E., yielded water containing 292 and 414 ppm of dissolved 
solids at rates of 750 and 510 bwpd (22 and 15 gpm). 

Dakota Sandstone 

The Dakota Sandstone has yielded fresh to slightly saline water to springs and wells. Four 
.springs in T. 34 S., R. 11 E., T. 39 S., R. 26 E. (two springs), and T. 41 S., R. 6 E., yielded 
water containing 199, 1,760, 1,220, and 186 ppm of dissolved solids (fig. 14 and table 3). The 
spring in T. 34 S., R. 11 E., flowed 510 bwpd (15 gpm), whereas the other three yielded 34 bwpd 
(1 gpm) or less. 

Eight water wells east of Monticello penetrate the Dakota Sandstone and the BUITO Can
yon Formation, and two of the wells were drilled down into the Morrison Formation. For the 
six wells penetrating the Dakota and Burro Canyon, the dissolved-solids content of the water 
ranged from 290 to 453 ppm and the yields ranged from 750 to 4,250 bwpd (22 to 125 gpm). 
The two wells drilled to the Morrison produced water containing 292 and 414 ppm of dis
solved solids at rates of 750 and 510 bwpd (22 and 15 gpm). 

The Dakota Sandstone is not differentiated from the Cedar Mountain Formation in logs 
of oil wells along the. north edge of the Canyon Lands section. The combined formational unit 
is reported to contain "salty" or "brackish" water. 

Burro Canyon Formation 

The Burro Canyon Formation has yielded fresh to slightly saline water to springs and 
wells. Six springs in San Juan and Garfield Counties yield water that ranges from 324 to 
2,890 ppm of dissolved solids (fig. 14 and table 3) at known rates of 34 bwpd (1 gpm) or less. 

Water produced from the Burro Canyon Formation in wells that also tap other formations 
is discussed in the section on the Dakota Sandstone. 

Mancos Shale 

The preponderance of fine-grained sediments and water soluble salts in the Mancos Shale 
suggests that this formation generally is not a fresh-water aquifer. Water wells in T. 15 S., 
R. 12 E., and T:rrl8=S:7=R^l^-E=7yielded water containing 6,280 and 4,710 ppm of dissolved 
solids (fig^l4rand-table=3)> 
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Ferron Sandstone Member of Mancos Shale 

Two water samples were collected while drilling an oil well with air through the Ferron 
Sandstone in T. 14 S., R. 9 E. (fig. 15). Chemical analyses of water showed a dissolved-solids 
content of 37,860 and 51,950 ppm (table 3). A gas well in T. 20 S., R. 7 E., yielded water 
containing 21,534 ppm of dissolved solids. The Ferron yielded water containing 3,454 ppm of 
dissolved solids in a coal mine in T. 22 S., R. 6 E. 

Tununk Shale Member of Mancos Shale 

Two water samples were collected while drilling an oil well with air through the Tununk 
Shale in T. 14 S., R. 9 E. (fig. 14). Chemical analyses of the water showed a dissolved-
solids content of 11,117 and 12,093 ppm (table 3). 

WATER FROM BEDROCK IN THE HIGH PLATEAUS SECTION 

The High Plateaus section is divided into three longitudinal strips, each consisting of two 
to four plateaus that generally are separated by escarpments or valleys. The variations in 
relief generally are controlled by faults, but a few escarpments were formed solely by ero
sion. Except where distorted locally along faults, the rocks generally are horizontal or gently 
dipping, as indicated by the attitude of the tops of the individual plateaus. An exception is 
along the west edge of the Wasatch Plateau where for 50 miles strata of the Wasatch mono
cline plunge downward from the top of the plateau into Sanpete Valley. 

Rocks exposed in the High Plateaus section range from Permian to Tertiary in age, and 
oil and gas wells have penetrated rocks of Cambrian, Devonian, Mississippian, and Pennsyl
vanian ages. The rocks include sedimentary and igneous types. Table 1, columns 10, 11, 
and 12, show the stratigi-aphic sections for the High Plateaus. 

Chemical analyses of water from water wells, oil and gas wells, and springs show that 
fresh water is in limestones of Paleozoic age, Wingate and Navajo Sandstones, Carmel For
mation, Tropic Shale, Wahweap and Straight Cliffs Sandstones, Emery Sandstone Member 
of the Mancos Shale, Blackhawk, Price River, Kaiparowits, and North Horn Formations, 
Flagstaff Limestone, Wasatch, Brian Head, Green River, and Crazy Hollow Formations, 
and igneous rocks of Tertiary age. The extent of fresh water in these formations is poorly 
known because few water wells penetrate bedrock, and oil and gas exploration has not been 
extensive in most of the section. 

The electrical logs of oil and gas wells used in constructing figure 16 indicate that water 
in bedrock in the Wasatch Plateau ranges from fresh to saline in chemical quality. 

Many communities in the High Plateaus section obtain their water supplies from springs 
that issue from bedrock. Sedimentary rocks of Tertiary age yield water to most of these 
springs in the northern part of the Plateaus, and igneous rocks of Tertiary age are the source 
of most springs in the central part of the High Plateaus. In the southern part of the High Pla
teaus, limestones of Tertiary age yield water to springs atop the plateaus, but along the es
carpments sandstones of Mesozoic age are the principal aquifers. The numerous springs that 
yield large quantities of fresh water in the High Plateaus is a reflection of the great amount 
of precipitation on this area (fig. 2). 

Table 4 contains selected hydrogeologic data from springs, water wells, and oil and gas 
wells in bedrock in the High Plateaus section; locations of the sampling sites are shown in 
figures 9, 10, 11, 12, 13, 14, 15, 17, and 18. Following is a summary of the data by formation. 
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Table 1. — Correlation chart of bedrock 

(See f ig , 12 for 
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"C 
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.5 

. .7 

. 1 

-
-
1.2 
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"o 2 
a - . 
.3 0 
0 

1 0 , 5 0 0 

2 9 , 9 4 1 

1 ,941 

1 9 , 5 3 6 

8 , 5 6 2 

2 8 , 7 2 3 

2 3 , 3 2 6 

2 0 , 4 5 2 

619 

3 5 , 9 6 1 

3 9 , 1 8 8 
1 ,170 

1 ,110 

1 ,200 

5 , 8 0 0 

2 6 , 6 3 6 

1 2 , 5 1 1 

1,086 

4 , 7 1 1 

.f^ 

3 2 , 7 0 0 

. —.— 8 , 2 4 5 

818 

1 ,966 
1 1 , 9 6 6 
3 3 , 2 5 3 

8 8 , 0 5 2 

381 

1 0 4 , 4 3 8 
596 

707 

8 6 , 6 2 6 
5 3 , 3 6 9 

660 

^ 1 , 0 9 0 

ts 0 
41 U 
C fl 
-a 0 
a o 

399 

-

3 

96 

1,020 

2 , 6 0 0 

3 , 8 2 5 

34 
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10 
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-
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-
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-
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-
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-
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-
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-
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-
-
-
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-

-
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.4 
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16 

-

-
-
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a CM 

si 
u 0 
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16 ,400 

-

-
_ 

-
942 

-
-1,800 

1.720 

1,820 

-
-

4 8 , 9 0 0 

. -

-
-

606 

842 

1,060 

-
• 

-
,-

ST 

~* a 
u 

• ^ 1 

0 . 2 9 

i ^ 4 . 2 

. 44 

i i ' 8 5 

i i ' 2 7 

i ^ ' 3 1 

W l i 

. 2 3 

. 2 1 

1.7 

.34 

:59 

2 . 6 5 

1.02 

9 . 3 5 

1.97 
.66 
. 2 3 

. 10 

. 0 9 

. 0 3 

.14 

-
-

?. 

8 . 5 

7 .7 

8 . 9 

4 . 3 

3 . 7 

7 .8 

6 .6 

6 . 2 

7 . 8 

7 . 0 

6 . 0 
8 .2 

3 . 2 

8 .5 

7 .6 

6 . 9 

7 .8 

7.6 

9 . 3 

7 .3 

9 . 4 

3 . 7 

8 .4 
3 . 6 
7 . 3 

7 . 3 

7 . 7 

6 . 3 

-
-

6 . 8 
6 . 0 

-
7 . 5 

1 

CS 

CGL 

ShO 

!LHE 

ShO 

ShO 

ShO 

ShO 

CS 

CGL 

CGI 
GS 

GS 

GS 

CO 

CCL 

CCL 

0C 

CCL 

GS 

CGL 

CGL 

CL 
CL 
CL 

CCL 

GS 

CGL 
GS 

CS 

EWE 
RME 

GS 

DH 

Remarks 

Water from a n n u i u s b e h i n d 7 - t n c h c a s i n g . 

DST 3 r e c o v e r e d 150 feec of mud and 1,553 f e e t o f g a s - c u t b r a c k i s h w a t e r . 

Mud, w a t e r , and o i l e m u l s i o n f i l t e r e d Co c l e a r w a t e r . 

DST 2 r e c o v e r e d 374 f e e t of s l i g h t l y g a s - c u t mud, 280 f e e c o f h e a v i l y g a s - c u t and 
w a t e r - c u t mud, 9 3 j f e e t of v e r y s l i g h t l y g a s - c u t muddy w a t e r , and 93 f e e t of muddy 
w a t e r . Water sample c o l l e c t e d a t t o o l . 

DST 3 r e c o v e r e d 236^ f e e t of g a s - c o t mud, 303 f e e c of h i g h l y g a s - c u t , o i l - c u t , and 
roud-cut w a t e r , and 186 f e e t of s l i g h t l y o i l - c u t and s l i g h t l y g a s - c u t muddy w a t e r . 

'. 

i DST 2 r e c o v e r e d 300, f e e t of g a s - c u t muddy w a t e r and 554 f e e t of muddy, s l i g h t l y 
s a l t y w a t e r . A n a l y s i s from b o t t o m s a m p l e . 

DST 5 r e c o v e r e d 1,230 f e e t of muddy s a l t w a t e r . Wa te r sample from 90 f e e t above t o o l . 

f 

R e p o r t y i e l d of 250 b a r r e l s o f w a t e r per h o u r (175 gpm) w h i l e d r i l l i n g a t 1,159 
f e e t . 

A n a l y s i s i n c l u d c F 0 . 4 1 ppm b o r o n , 1.8 ppm f l u o r i d e , and 0 . 0 0 ppm manganese." Sample 
c o l l e c t e d when w a t e r f low was e n c o u n t e r e d w h i l e d r i l l i n g w e l l . 

Sample c o l l e c t e d from " b l o o i e l i n e " w h i l e d r i l l i n g w i t h a i r . 

DST 22 r e c o v e r e d 375 f e e t of g a s - c u t s l i g h t l y o i l - c u t mud and 2 , 4 4 0 f e e t of s a l t 
w a t e r . \ 

DST 25 . r e c o v e r e d 600 EeeC oE g a s - c u t and s l i g h t l y o i l - c u t mud, 450 f e e t of w a t e r - c u t 
mud, and 5 ,970 f e e t of s l i g h t l y mud-cu t w a t e r . 

DST 3 r e c o v e r e d 6 3 0 ^ f e e t of w a t e r - c u t mud ( e s t i m a t e d t o be 75 p e r c e n t w a t e r ) . 

Water c o l l e c t e d a t d i s c h a r g e l i n e co d i s p o s a l p i t a f t e r t r e a t m e n t t o remove o i l . 
Y i e l d was 1 bwpd ( l e s s t h a n 1 gpm). 

F l u i d l e v e l 700 f e e t , u n a b l e Co lower w i t h s w a b b i n g r a t e of 15 b a r r e l s of w a t e r p e r 
h o u r . 

DST I r e c o v e r e d 1,482 feec of g a s - c u t w a t e r . 
DST 2 r e c o v e r e d 525 f e e t o l b r a c k i s h w a t e r w i t h s u l f u r w a t e r . 
DST 4 r e c o v e r e d 150 f e e t of s U g h t l y g a s - c u c muddy w a t e r and 950 f e e t o f s l i g h t l y 

g a s - c u t b r a c k i s h w a t e r . 

Swabbed 4% b a r r e l s of w a t e r p e r hour from 8 , 8 0 0 f e e t w i t h f l u i d l e v e l s t a n d i n g a t 
8 , 0 0 0 f e e c . 7 

\ 
( 
i 

Reporc of a n a l y s i s U s e s t h e E n t r a d a S a n d s t o n e a s t h e w a t e r - b e a r i n g f o r m a t i o n . ' 

DST I r e c o v e r e d 40 feec of d r i l l i n g mud and 1,460 f e e t of s l i g h t l y g a s - c u t s a l t w a t e r . 
D r i l l e d w i t h a i r from 930 t o 5 , 1 6 1 f e e t ; e n c o u n t e r e d w a t e r ac 5 , 1 0 0 t e e c and t h e 

w a t e r r o s e 300 f e e t . 

A n a l y s i s i n c l u d e s O. l ppm f l u o c t d e 

1/ Dissolved solids calculated from determined constituents except as noted. 
2_l Analysis by: CaO, Career Oil Co. 

CGL, Chemical and Geological Laboratories, Caspter, Wyo. 
CL, Core Laboratories, Inc., Dallas, Tex. 
CO, Continental Oil Co. 
GS, U.S. Geological Survey 
DH, Utah State Department of Health 
PA, Pan American Petroleum Corp, 
RME, Rocky Mountain Engineering Co., Grand Junction, Colo. 
ShO, Shell Oil Co'. 
SOG, Stanolind Oil and Gas Co. 

-._^-.- ---•= -- .UC, Utah State-Chemist 
^/ Ulnca Special Meridian. 
4/ Trace. 
5/ In solution at time of analysis. 
6/ Analysis supplied by Carter' Oil Co. 
7/ Total iron. 
%_l Resistivity at 72''F. 
9/ Residue ac 180°C. 

t •.' 
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^ '18S 

2?18S 

^ ^ 1 9 S 

0 19S 

2QS 

20S 

<?)2DS 

y 7 20S 

„ 21S 

— , u , B [ ) i i n g ; T , t e s t h o l e ; W, v a t e r i u e l l , 
, "• ^*>iei : ^ame of o p e r a t o r o r owner a t t i m e w a t e r s a m p l e was c o l l e c t e d f o r c h e m i c a l a n a l y s i s . 

P r o d u c i n g f o r m a t i o n ; Fm. , F o r i M t l o n ; G r . , G r o u p ; L s . , L i m e s t o n e ; M b r , , Member; s e d . , s e d i m e n t a r y ; Sh , S h a l e ; S s . , S a n d s t o n e . Many f o r m a t i o n i 
t n r e c o r d s of o i l and gas compan ies and S t a t e and F e d e r a l a g e n c i e e do n o t nec ' eBBar i ly a g r e e w i t h t h e I d e n t i f i c a t i o n . 

e s were r e p o t t e d 

43S 

43S 

U S 

15S 

15S 

15S 
16S 

^ 

16E 

19E 

S e c t i o n 

SEiSEiSEfe, 31 

NWiSWiHEt 33 

S%NW%NE% 29 

C N E ^ E i 26 

NE^EiSUi ; 12 

SWisWiSWi 7 

SEiSWiSWi 8 

15 
W^SE^'Wi 12 

C NEiNWl; 

C NEi^Wi 

C NWiNEi 27 

E%SWi;SWi; 2 1 

SE^SWiSEi 9 

NWiSWiSW% 30 

SEiSEiSEi 12 

SWli lV^Ei 35 

SEiJJWiNEi 10 

N E i S E ^ E i 21 

SWl^Ti:SW% 27 

4 

C S E ^ i 30 

NEl:SEiSW4; 29 

HUfeSW^SVi 24 

K E ^ E i S E i 34 

SEVsEiSWi 33 

O p e r a t o r 
o r owner 

F . Harabl in 

R i c h a r d Von 
Hake 

Amerada 
P e t r o l e u m 
Co. 

S h e l l O i l C o . 

Carbon Dioxice 
and Chemi
c a l C o . 

Pan A m e r i c a n 
P e t r o l e u m 
C o r p . 

Shell Oil Co. 

Pure Oil Co, 

Cities 
Service Oil 
Co. 

Equity Oil 

Carter Oil 

Reserve Oil 
and Gas Co. 

Nome o r 
nisnber 

1-A 

I 

Humble Oil 
and Refining 
Co. 

Humble Oil 
and Refining 

Promontory 
Oil Co. 

E. Eltzonda 

Pan American 
Petroleum 
Corp. 

English Oil 
Co. 

Cabeen Explo
ration Corp, 

G, Hertzke 

Superior Oil 
Co. 

G.-Ruby 

Potash Co, 
America 

Roadside 
Geyser 

Red Seep 

Producing 
formation 

23-27 

jckhoTO Wash 

I - l 

Crystal 
Geyser 

Shinarump Mbr. 
of Chinle Pm. 

do 

Ferron Ss. Mbr. 
of Mancos Sh. 

Tununk Sh. Mbr. 
of Mancos Sh. 

Mississippian 
sed. rocks 

Navaj-O Ss. 

Mississippian 
sed. rocks 

Redwall Ls. 
Elbert Fm. 

Mancos Sh, 
Redwall Ls. 

:inbad Ls. Hbr 
of Moenkopi 
Fm. 

Mississippisn 
d. rocks 

Sinbad Ls. Mbr. 
o£ Moenkopi 
Fm. 

Coconino Ss, 
Madison Ls. 

Glen Canyon Gr 

Moenkopi Fm. 
Sinbad Ls, Mbr, 
of Mcenkopi 
Fm. 

Mancos Sh, 

Kaibab Ls. 

Coconino Ss. 

Mississippian 
ed. rocks 

Brushy Basin-
Sh. Mbr. of 
Morrison Fm. 
'aradox Fm. 

Mississippian 
sed. rocks 

Brushy Basin 
Sh. Mbr. of 
Morrison Fa. 
Morrison Fia. 

Entrada Ss. 

Kaibab Ls. 

Ferron Ss. Mbr. 
of Mancos Sh, 

MoenkopiC?) Fm, 

Morrison Fm. 

do 

M i s s i s s i p p i a n 
Bcd. r o c k s 

E n t r a d a S a . 

do 

2,664 

3.023 

8,950 

3 , 0 9 5 

7 , 9 7 0 
9 , 1 3 0 

0 
9,800 

4 , 1 4 1 

3,975 
6,585 

1,777 

2 , 9 1 2 
3 , 5 1 6 

0 

3,'606 

3 , 7 1 0 

6 , 8 7 2 

5 , 3 1 7 

6 ,407 

1 ,370 

875 

7 , 1 5 0 

790 

0 

2,064 

300 

9 , 5 3 3 

59 

1 ,736 

I 
u c 

O E . 

3 , 0 2 3 

3 , 4 1 6 

10 ,763 

3 , 1 1 4 

3 , 8 9 6 
3 , 5 7 4 

6 , 4 0 7 

7 ,242 

1 0 , 2 0 5 

217-269 

28-79 

At 2 , 7 5 6 
2 , 8 0 6 

At 3 , 0 5 4 
At 3 , 3 2 5 
1 0 , 0 5 6 -
1 0 , 1 6 5 

3 , 0 9 5 -
3 ,114 

7 , 4 3 3 -
7 ,986 

6 , 3 2 3 -
9 , 1 7 4 

0-30 
1 0 , 1 1 7 -
10 ,259 
4 , 0 1 4 - 8 3 

• 7 , 6 3 1 -
7 , 9 3 0 

4 , 1 3 8 - 7 5 

4 , 1 3 3 - 7 5 

4 , 1 8 5 -
4 , 2 0 7 

4 , 4 4 2 - 5 8 
6 , 9 9 8 -
7 ,133 

At 2 , 4 0 0 

3 , 4 9 4 -
3 , 5 5 0 

3,606-73 

3 , 7 1 7 -
3 , 8 6 8 
6 , 9 6 3 -
7 ,083 

5 , 5 1 8 -
5 ,608 
6 , 7 3 6 -
6 , 9 1 5 
1 ,484-
1 ,508 

595-602 

875 -905 

7 , 1 7 0 -
7 ,220 

2 , 3 8 8 -
2 ,456-

364-400 
7 6 2 - 7 7 2 
172-888 
9 , 5 5 5 -
9 ,652 

9,705_-52 

59-97 

1,736-58 

See 
Remarks 

Flow 

Pumped 

See 
Remarks 

1 .680(R) 

34 

U E ) 

See 
Remarks 

1(E) 
< 1 
85 

2 . 5 ( R ) 
See 

Remarks 

680 
20(E) 

«O.OOOT) 
1,200 

DST 1-A 

, 
DSI 2 

DST 3 

8-18-59 

8- 8-53 
3- 9-62 

1- -53 

8 - 1 3 - 5 7 

e - 1 3 - 5 7 

12- - 6 2 
12- - 6 2 
12- - 6 2 
12- - 6 2 

5 - 1 3 - 5 8 

1 -21-39 

DST 2 
DSI 5 

See 
Remark 

DST 2 

DST 7 

Flow 

DST 11 

DST 12 

Flow 

B a i l e d 

do 

S e p a r a t o r 
v a l v e 

Flow 

DST 2 

B a i l e d 

do 
do 

DST 7 

DST 8 

Flow 

See 
Remarks 

1 - - 5 3 

1 - - 5 3 

1 - - 5 3 

1 -14-57 
2 - -57 

3 - 1 4 - 4 7 

1 0 - 2 5 - 6 2 

1 0 - 2 9 - 6 2 

1 2 - 2 0 - 6 2 

1 0 - 3 1 - 5 8 

8 - 1 1 - 6 2 

u 8 - 1 3 - 6 2 

1 0 - 2 7 - 6 4 

6 - 2 3 - 6 5 

6 - 2 3 - 6 5 

1 1 - 6-64 

4 - - 6 2 

1 0 - 3 1 - 5 8 

9 - - 5 7 

1 1 - - 6 3 

1 1 - - 6 3 
1 1 - - 6 3 
4 - - 6 1 

4- - i i 

3-22-43 

7-20-43 

Y i e l d : bwpd, b a r r e l s of w a t e r . p e r d a y ; gpm, g a l l o n s p e r m i n u t e ; (E) , e s t i m a t e d ; (M), m e a s u r e d ; (R) , r e p o r t e d a t t ime ..?ater s amp le was c o l l e c t e d f o r c h e m i c a l a n a l y s i s . 
The ( E ) , (M) , o r (R) i s b e s i d e t h e g i v e n u n i t . The o c h e r u n i t i s c a l c u l a t e d on t h e b a s i s of 1 gpm e q u a l s 34 bwpd and I bwpd e q u a l s 0 . 0 3 gpm. 

Method o r p o i n t of c o l l e c c i o n ; F low, i n d i c a t e s c o l l e c t i o n a t a s p r i n g o r f l o w i n g w e l l ; DST, d r i l l - s t e m t e s t fo r o i l o r g a s . 
Remarks ; DST, d r i l l - s t e m t e s t d a t a r e p o r t e d by o i l o r gas company. 
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23 

0.24 
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7.2 

1.7 
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35 
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14 

119 

320 
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1,530 
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3 , 4 9 6 

4 6 1 
3 , 6 8 0 
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1.0 

21 

24 
24 
24 
24 
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1,355 
1,936 

2 

2 

2 

906 

400 

400 

400 

288 

486 

486 
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960 

2,640 

683 

56 

64 

1,320 

49 

329 

531 

820 
565 

9.6 
4,370 

1 0 , 1 2 0 

1,000 

244 

502 
462 

377 
454 

1 ,021 

365 

96 

92 

34 

528 

23 

124 

251 

17 
9 . 7 

• 0 

1,604 

1 ,410 

225 

107 

•g£ 
J 

28 

1 9 , 9 7 8 
1 4 , 9 7 5 

6 ,537 
7 , 5 4 9 
6 , 5 8 3 

422 

21,583 

743 
2 2 , 0 5 0 

4 , 7 4 9 
1 8 , 5 3 7 

360 

9 , 6 7 2 

1 2 , 0 7 0 

16 ,174 

237 

8 , 4 SO 

1 6 , 1 6 9 

9 , 2 1 0 

2,690 

3 , 6 2 0 

2 5 , 7 0 0 

8,484 

194 

7 , 9 0 4 

2 , 0 5 0 • 105 
1,650 83 

794 30 
1 2 0 . 9 5 7 - -

86,825 

4,070 . 

3,654 

m i l l i o n 

224 , 0 

' I : 0 

' 8 8 ' i 144 
3.5Wf. 240 
' • 2 2 0 336 
l , 4 6 4 i . 56 

634-- . 0 

3 ,070 

436 
3 , 2 2 l ' 

2,490 
4,030 

2,840 

4,0SQ 

3,025 

3,270 

329 

2 . U 6 

1,903 

79 

0 

1,290 

2,300 

2 ,562 

232 

1,160 

0 

0 
0 

1,452 

366 

4 , 4 0 0 

.500 

3 .— 

272 

490 

3 , 5 3 0 
1,640 

6 

72 

10 

2 

400 

000 

400 

642 
712 

78,000 

75,200 

83,000 

8,900 
29,000 

192 

22 

277 
" " i o " 

1,540 

60 

200 

30 

181 

320 

800 

49 

1,120 

270 

4 , 2 1 0 

24 

1,430 

527 

146 

299 
607 

"2,400 

300 

2,410 

946 

26 

22 

30 ,956 

2 1 , 3 0 0 
2,840 
2,840 

, 1 1 , 6 0 0 

172 

305 
4 2 . 6 0 0 

44,000 

215 

18 ,815 

2 2 , 7 2 0 

2 9 , 1 1 0 

94 

1 6 , 1 8 8 

2 8 , 9 6 8 

1 5 , 6 0 0 

1,750 

4 , 8 4 0 

38 ,800 

1 1 , 5 0 0 

36 

12 ,800 

2 , 8 0 0 

2 , 2 4 0 
612 

196 ,400 

155 ,500 

4 , 3 7 0 

5,390 

0 . 1 

. 4 

44 
51 
' 3 . 2 = 

646 

710 

5 1 , 9 5 0 
3 7 , 8 6 0 
1 1 , 1 1 7 
1 2 , 0 9 3 
2 3 , 5 6 8 

3 ,607 

6,280 
73,653 

1 7 , 2 4 9 
5 4 , 6 2 4 

4 

35 

49 

51 

710 

985 

902 

888 

768 

2 9 , 1 3 5 

5 0 , 8 4 5 

2 5 , 7 0 0 

7 , 3 5 0 

9 , 4 7 0 

7 2 , 0 0 0 

2 1 , 5 3 4 

2 , 2 5 0 

2 2 , 5 8 4 

6,880 
5 , 5 1 0 

• 2V030 
3 2 7 , 2 8 3 

2 5 4 , 5 2 5 

1 4 , 3 0 0 

T3 o 

38 

384 

2 , 1 0 0 

520 

300 

5 , 4 7 0 

2 , 1 2 0 
1,450 

""24 

O Tt tJ 
C I-
o a 
3= ^ 

2 9 , 2 0 0 

3 8 , 4 0 0 

5 1 , 3 2 0 

0 

3 ,170 

1,140 

2 , 1 2 0 
1,450 

0 

1 ,020 

962 

'Sii 
y '.It 

6 , 5 8 0 

5 , 6 4 0 

51 

91 

152 

38 ,800 

51 ,000 

51 ,300 

14,600 

2 , 5 5 0 

17,700 
13,400 
3,500 

W .19 

i O / , 2 0 7,5 

7.0 

6.8 

12.3 

7. 

7.,3-

S.5 

4 

7.4 

12.4 
12 J 

i a 3 
5 . 5 

(8) 

CL 

GS 

GS 

GS 

zs-

(12) 

GS 

CCL 

GS_ 
GS 
GS 
CL 

CL 

R e p o r t e d y i e l d on 7 -17-56 was 450 gpm ( 1 5 , 3 0 0 b w p d ) . A n a l y s i s i n c l u d e s O.B ppm 
f l u o r i d e . ^ 

A n a l y s i s i n c l u d e s 0 . 5 ppm E l u o c i d e . 

Sample c o l l e c t e d w h i l e d r i l l i n g w i t h a i r . 

Carbon d i o x i d e w e l l . Water sample b a i l e d from h o l e a t 2 , 3 2 0 f e e t u n d e r p r e s s u r e 
by u s i n g t e m p e r a t u r e o b s e r v a t i o n m a c h i n e . 

DST 1 r e c o v e r e d ve ry c l o u d y w a t e r , d a r k brown o r g a n i c f i l t r a t e . 

DST 1-A r e c o v e r e d 6 ,750 f e e t of s U g h t l y g a s s y , s l i g h t l y muddy s a l t w a t e r w i t h 
t r a c e of o i l and s u l f u r o u s o d o r . 

Dug w e l l , 30 f e e t d e e p . A n a l y s i s i n c l u d e s 0 . 2 ppm f l u o r i d e . 
DST 2 r e c o v e r e d 450 feec of heavy g a s - c u t mud ( c a r b o n d i o x i d e ) and 360 f e e t of s a l t 

w a t e r . 
DST 3 r e c o v e r e d SO f e e t of s l i g h t l y s u l f u r g a s - c u t mud, 90 f e e t of s u l f u r w a t e r - c u t 

mud, and 450 feec of s u l f u r w a t e r . 

DST 5 r e c o v e r e d 270 f e e t of gas ( c a r b o n d i o x i d e ) and s a l t w a t e r - c u t mud and 1,910 
f e e t of g a s - c u t ( c a r b o n d i o x i d e ) s a l t w a t e r from D e s e c e t ( ? ) F o r m a t i o n 

A n a l y s t s I n c l u d e s 2 , 4 1 0 ppm magnesium a s magnes ium c a r b o n a t e and 180 ppm f r e e 
c a r b o n d i o x i d e . 

A n a l y s i s i n c l u d e s 2 ,660 ppm magnesium a s magnes ium c a r b o n a t e and 210 ppm f r e e c a r b o n 
d i o x i d e . 

A n a l y s i s i n c l u d e s 3 ,620 ppm magnesium a s magnesium c a r b o n a t e and 430 ppm f r e e c a r b o n 
d i o x i d e . 

DST 2 r e c o v e r e d 30 f e e t of wace r -cuC mud and 360 f e e c of w a t e r . 
DST 5 r e c o v e r e d 140 f e e t of mud and 840 f e e t o f s a l t w a c e r . 

W h i l e d r i l l i n g w i t h a i r an e s t i m a c e d f low of 70 b a r r e l s of waCe;: pe r h o u r (50 gpm) 
was p roduced from the Navajo S s . be low 1.784 f e e t . The a n a l y s i s i n c l u d e s 10 ,000 
ppm sodium c h l o r i d e . 

DST I r e c o v e r e d 60 f e e t of c a t - h o l e f l u i d and 403 f e e c of e m u l s i f i e d mud and b l a c k 
s u l f u r w a t e r s l i g h t l y g a s c u t . 

R e p o r t e d w e l l d e p t h ISO f e e t . A n a l y s i s i n c l u d e s 0 . 4 ppm b o c o n . 

DST I r e c o v e r e d 1,620 feec of heavy g a s - c u t d a r k s u l f u r waCer , 721 feec o f mud-cu t 
and h e a v y g a s - c u t s u l f u r w a t e r , 180 f e e t o f s l i g h t l y g a s and w a t e r - c u t mud, and 120 
f e e t of mud.' 

DST 2 r e c o v e r e d 160 feec of mud, 450 f e e t of s l i g h t l y s a l c y w a c e ^ , 270 f e e t of g a s -
c u t and s l i g h t l y mud-cu t w a t e r . 

DST 7 r e c o v e r e d 90 f e e t of mud and 3 ,366 f e e c o f s a l t w a t e r . 

A n a l y s i s i n c l u d e s 1.9 ppm f l u o r i d e . 

DST 11 r e c o v e r e d 180 f e e t of mud and 5 ,120 f e e t o f s l i g h t l y s a l t y wace 

DST l2i^^recovered 300 feec of mud and 5 , 1 6 0 feeC of mud-cu t s a l t waC^r.. 

E s t i m a t e d y i e l d l e s s t han 1 gpm ( l e s s t h a n 34 b w p d ) . 

A n a l y s i s i n c l u d e s 375 ppm h y d r o x i d e . 

• E s c l m a c e d y i e l d l e s s chan I gpm ( l e s s Chan 34 b w p d ) . 

A n a l y s i s i n c l u d e s 1.7 ppm f l u o t i d e , 

DST 2 r e c o v e r e d 65 f e e t of s l i g h t l y g a a - c u c mud and 480 feec o i b rack i sh^wacer .^^-_ 

J i n a l y s i s ^ l n e l u d e s O . l l ppm^bordn, 0 . 6 ppm f l u o r i d e , and 790 ppm h y d r o x i d e . 
A n a l y s i s I n c l u d e s 0 .14 ppm b o r o n , O. l ppm f l u o r i d e , and 527 ppm h y d r o x i d e . 
A n a l y s i s i n c l u d e s 2 . 0 ppm b o r o n , 4 . 7 ppm f l u o r i d e , and 31 ppm h y d r o x i d e . 
DST 7 r e c o v e r e d 173 feec of mud, 81 f e e t of w a t e r - c u t ffiud, and 118 f e e t of muddy 

w a t e r . 
DST 8 r e c o v e r e d 600 f e e t of w a t e r - c u t mud and 5 , 7 0 0 f e e t of s a l t w a t e r . 

The g e y s e r l 5 an n n - " «!- — -•-
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O p e r e t o r 
o r owner 

Amerada 
P e t r o l e u m 
Co. 

do 

S u p e r i o r O i l 
Co , 

P o t a s h C o . of 
Amer ica 

Utah S o u t h e m 
O i l Co, 

S h e l l O i l Co 

Mobil O i l Co 

Pan A m e r i c a r 
P e t r o l e u m 
C o r p . 

TexacOj I n c . 
do 

National Park 
Service 

Kaitie or 
number 

Superior Oil 

Carter Oil 
Co. 
Shell Oil Co 

J. Marsing 

Bureau of 
Land Manage
ment 
Superior Oil 
Co. 

Continental 
Oil Co. 

Standard Oil 
Co, of 
California 

Shell Oil Co 

S t a n d a r d O i l 
Co , of 
C a l i f o r n i a 

S u p e r i o r O i l 
Co. 

2 2 - 3 4 

1 

C a c t u s R a t 
Mine 

C l i f f D w e l l e r 
S p r i n g 

1 

1 2 - 3 

3 4 - 1 5 

T e l l u r i d e 
No . 18 

Squaw P a r k 
S p r i n g 

Dewey B r i d g e 
S p r i n g 

Tan S e e p 

23-2 

Red Rock 
Spring 

Courthouse 
Spring 

Turnbow Cabin 
Spring 

Onion Creek 
Spring 

Temple 
Junction 
Gilson Butte 

Producing 
formation 

Paradox Fa. 

Mississippian 
sed. rocks 

Morrison Fm. 

Salt Wash Ss. 
Mbr. of 

Morrison Fro. 

Morrison Fm. 

Chinle Fm. 

Wingate Ss . 

Mississippian 
sed. rocks 

do 

White Rim Ss. 
Mbc. of Cutler 
Fro. 

Mississippian 
sed, rocks 

do 

Wingate Ss. 

Salt Wash Ss-
Mbr. of 
Morrison Fm. 

Entrada Ss. 

Shinarump Mbr. 
of Chinle Fm. 

Moenkopi Fm. 

do 

Sinbad Ls. Mbr 
of Moenkopi 
Fm. 

Carmel Fm, 

Moenkopi Fm. 

Mississippian 
sed. rocks 

Nevajo Ss. 

Entrada Ss. 

Paradox Fm. 

Carmel Fm. 

Entrada Ss. 

Hermosa Gr. 
Ismay Zone of 
Paradox Fm. 
Hermosa Gr-
ParadoK Fm. 

Mississippian 
sed. rocks 

Navajo Ss. 

Mississippian 
sed. rocks 

do 

1 0 , 0 2 0 

703 

0 

, 1 0 0 

0 

, 452 

. 3 5 5 

,540 

, 4 5 8 
.447 

765 

0 

0 

0 

1,527 

1,562 

1,562 

2 , 0 3 8 

1 ,688 

7 , 5 7 0 

4 , 0 1 6 
4 , 8 4 0 

3 , 2 8 3 
4 , 9 5 5 

5 , 9 1 6 

250 

6 , 7 0 7 

6 , 3 5 9 

9,042 

2,860 

1,562 

2 , 2 0 0 

2 , 2 0 0 

2 , 3 7 5 

8 , 2 6 3 

—< 41 

5 , 7 9 2 -
5 , 8 9 6 

1 0 , 0 5 3 -
1 0 , 1 7 3 
1 , 1 1 6 - 5 5 

2 9 8 - 3 1 9 

1 , 1 0 9 - 4 0 

7 , 5 0 0 -
7 ,702 
8 , 5 3 0 -
8 , 7 1 5 

See 
Remark; 

8 , 2 1 0 -
8 ,4 4 0 

6 , 6 7 8 -
8 , 7 6 6 

8 , 7 3 2 - 3 8 
8 , 7 0 9 - 1 6 
790-900 

1 ,527 -47 

1 ,942 -82 

1 , 6 0 0 - 6 5 

2 , 0 4 1 - 6 5 

2 , 1 1 4 -
2 , 3 4 0 

. 7 , 9 6 8 -
6 , 0 6 7 

See 
Remarks 

0 . 5 ( E ) 

70 
2(E) 

34 

1(E) 
34 

1(E) 

See 
Remarks 

6 , 1 9 6 
5 ,070 

5 , 9 1 6 
5 , 9 1 6 

7 , 3 6 5 

See 
Remarks 

4 , 3 4 5 - 6 7 
4 , 9 5 0 -
5 , 0 6 2 
6 , 0 8 5 -
6 , 2 2 0 

6 6 0 - 7 2 0 

6 , 8 9 8 -
7 , 0 9 2 
6 , 4 6 0 -
6 , 5 9 4 

140 
4 (E) 
See 

Remarks 

34 
1(E) 

See 
Remarks 

2.3 

70 
2(E) 

170 
5 (E) 

See 
Remarks 

c c — a o — a. u 

DST 3 

B a i l e d 

Pumped 

B a i l e d 

Flow 

DST 1 

DSI 1 

Flow 

OST 1 

Swab test 
Well head 

Pumped 

do 

DSI 1 

DST 4 

Pumped 

DST 5 

Flow 

DST 2 

DST 2 

o o 

DST 6 
DST 2 

DST 5 

Pumped 

7 - - 4 9 

8 - - 5 8 

8 - 1 2 - 4 3 

6 - 2 9 - 5 0 

1 2 - 2 9 - 3 5 

1 1 - 1 8 - 3 5 

1 0 - 3 1 - 5 8 

8 - 3 1 - 5 9 

8- - 6 1 

9- - 6 1 

10- - 6 1 

12- -62 
12- -62 
1 0 - 3 1 - 6 2 

6- 5 -59 

4 - 2 4 - 5 9 

1 0 - 3 0 - 5 8 

8- - 5 8 

9- - 5 8 

1 1 - 9 -58 

9- - 5 6 

1 0 - 2 8 - 5 8 

10-

1 1 - 1 2 - 5 8 

1 0 - 1 6 - 3 3 

8- 1-62 

9- -27 

1 0 - 3 0 - 5 8 

1 0 - 3 0 - 5 8 

5 . 0 

11 

33 

10 

11 

- 5 8 
- 5 6 

7 - - 5 8 

7 - 1 1 - 5 6 

DSI I 

DST 3 

DST 5 

3- 2-59 

10-21-57 

1-25-61 

6-17-63 

( 5 ) 

0 . 0 3 

13 

9 . 6 

7 6 , 1 7 6 

9 ,757 

329 

101 

474 

127 

1,444 

9 , 5 8 8 

474 

5 , 0 9 2 

3 , 4 6 9 

6 , 3 0 2 
5 , 7 8 1 

28 

400 

1,957 

4 8 1 

240 

2 , 2 2 7 

1,623 

560 

174 

9 , 0 9 0 

9 , 4 8 4 

1 ,441 

175 

15 

137 

112 

208 

1 ,265 

86 

2 , 9 1 6 

752 

1,002 
1,453 

18 

51 

13 

257 

76 

294 

358 

239 

4.9 

2.4 

224 

89 

3.6 

36 

3.6 

601 
876 

1,382 

125 

460 
444 

234 

86 

97 

384 

35 

642 

372 

5 8 . 3 0 1 

6 6 , 7 2 9 

4 , 9 1 3 

343 3 . 4 

205 

6 , 9 9 3 

39 

7,283 

5 5 , 9 2 1 

681 

6 5 , 0 2 1 

5 6 , 1 7 5 
5 6 , 8 5 4 

129 6 . 1 

9 . 1 

.147 

68 

275 

4,289 

5 , 1 4 9 

5 ,910 

'35 

729 

5 4 . 6 9 7 

, 1 2 

1,069 

52 

339 

105 

7 , 1 9 2 
7 ,183 

9 ,659 

' 2 5 

- 47251 " 

13 ,742 

9 . 6 5 5 

137 

49 

670 

457 '. 

S06 

231 

249 

123 

6 

200 

600 

703 

036 

47 

97 

1,330 

"2SS 

3 ,090 ' 

951 

1,773 

2,0S5 

1,210^ 

l . 3 £ 0 

,370 

2,029 

94 

1,620 

5 , 1 3 1 

68 

3 , 9 0 0 

1,930 

7 , 3 4 3 
5 , 3 6 4 

1 ,311 

394 

4 , 2 5 1 

4 , 0 2 4 

5 , 0 0 0 

54 

1 0 , 4 4 2 

24 

1 1 , 6 7 0 

1 0 6 , 0 0 0 

410 

1 1 6 , 0 0 0 

9 9 , 5 0 0 
1 0 1 , 0 0 0 

62 

3 . 0 

64 

42 

526 

5 ,374 

6 , 0 7 9 

6 , 1 3 7 

14 

341 

8 5 , 0 0 0 

17 

2 . 0 

6 , 9 9 0 

105 

36 

7 , 8 0 0 
9 , 4 0 0 

1 5 , 0 0 0 

26 

5 4 , 0 0 0 

2 1 , 0 0 0 

3 9 7 , 6 0 1 

2 0 2 , 9 0 7 

1 3 , 9 1 0 

1 ,430 

517 

2 0 , 0 7 0 

914 

2 4 , 0 7 4 

173 ,905 

3 ,784 

191 ,344 

164 ,478 
1 6 6 , 5 4 9 

283 

204 

417 

2 , 1 5 0 

5 ,750 

12 ,472 

1 5 , 9 9 9 

18 ,125 

437 

4 , 1 8 7 , 

1 4 7 , 3 1 3 

283 

6 , 3 6 0 

3 , 5 0 0 

2 4 , 3 1 8 
2 3 , 9 4 3 

30 ,332 

627 

9 4 , 6 6 7 

4 0 , 6 1 7 

30,284 

142 

304 

42 

1,560 

556 

748 

1,041 

611 

340 

254 

156 

2 , 9 5 0 

3 ,840 

2 , 1 3 0 

t S 8 

0 

0 

1,310 

3 a 
c e 

i i ! - T i . i c 

530 

1,100 

316 

693 

2 , 5 0 0 

5 ,640 

3 ,160 

.36 

.33 

.26 

6 . 9 0 

A n a l y s i s i n c l u d e s 1,891 ppm b o r a t e , 73 ppm h y d r o x i d e , and 76 ppm i r o n and 
a luminum o x i d e . 

A n a l y s i s i n c l u d e s 2 ,362 ppm b o r a t e and 160 ppra i r o n and aluminum o x i d e . Flowed 
s a l t wacer a t 1,000 t o 5 , 0 0 0 bwpd (30 t o 150 gpm) from J u l y 3 t o 17 , 1949, from 
a d e p t h of 5 ,792 t o 5 ,696 f e e t . 

DST 3 r e c o v e r e d 500 f e e t of muddy s a l t w a t e r and 2 , 6 7 0 f e e t of s a l t w a t e r . A n a l y s i s 
i n c l u d e s 0 . 0 ppm s u l f i d e and 348 ppm i r o n and a luminum o x i d e . 

A n a l y s i s i n c l u d e s 0 .02 ppm b o r o n , 0 . 3 ppm . f l u o r i d e , and 0 . 0 0 ppm m a n g a n e s e . 

A n a l y s i s i n c l u d e s 0 . 2 ppra f l u o r i d e . 

DST i r e c o v e r e d 3 ,240 f e e t (34 b a r r e l s ) of s a l t w a t e r . 

DST I r e c o v e r e d 1,150 f e e t of mud-cu t s a l t w a t e r and 7 , 0 0 0 f e e t of s a l t w a t e r . 

E s t i m a t e d w a t e r flow of 200 g a l l o n s p e r hour (3 gpm o r 100 bwpd) e n c o u n t e r e d w h i l e 
d r i l l i n g be tween 2 , 5 3 0 and 2 . 5 7 0 f e e t . 

DST 1 r e c o v e r e d 651 f e e t of mud and 6 , 9 2 9 f e e t o f s a l t w a t e r . 

DST 3 r e c o v e r e d 668 f e e t of heavy g a s - c u c mud, 704 f e e t of amber c o l o r e d g a s - c u t 
e m u l s i o n , 1 ,858 f e e t of o i l , and 610 f e e c of s a l t w a t e r . 

Cloudy y e l l o w w a t e r w i t h i r o n o x i d e p r e c i p i t a t e . 

Wa te r pumped f rom mine sump a c r a t e of 300 g a l l o n s p e r day ( 0 . 2 gpm or 76 b w p d ) . 
A n a l y s i s i n c l u d e s 0 . 0 4 ppm b o r o n , 0 . 4 ppra f l u o r i d e , and 0 . 0 0 ppm m a n g a n e s e . ' 

A n a l y s i s i n c l u d e s 0 . 1 0 ppm boron and 0 . 4 ppm f l u o r i d e . 

- i i e l 6 on 1 0 - 2 7 - 4 4 was e s t i m a t e d a t 5 gpm (170 bwpd) . A n a l y s i s i n c l u d e s 1.3 ppra 
f l u o r i d e . 

DST 1 r e c o v e r e d l l O f e e t of 8 .9 pound w a c e r - c u t mud. A n a l y s i s i n c l u d e s 0 . 0 ppm 
s u l f i d e and 90 ppm i r o n and aluminum o x i d e . 

DST 4 r e c o v e r e d 280 feec of mud ,and 1,542 f e e t of b l a c k s u l f u r w a t e r . A n a l y s i s 
i n c l u d e s O.Q ppm s u l f i d e and 14 ppm i c o n and aluminum o x i d e . 

Wel l pumped a t r a t e of 56 3 /4 b a r r e l s o f waCer in 14^ h o u r s . A n a l y s i s i n c l u d e s 
5 . 0 ppm s u l f i d e and 13 ppm i r o n and aluminum o x i d e . 

DST 5 r e c o v e r e d 65 f ee t of mud and 1,225 f e e t of b l a c k s u l f u r w a t e r . A n a l y s i s 
i n c l u d e s a t r a c e o f s u l f i d e and 63 ppm i r o n and aluminum o x i d e . 

pH a t p o i n t of c o l l e c t i o n was 7 . 5 . A n a l y s i s i n c l u d e s 0 . 2 ppm f l u o r i d e . 

DST 2 r e c o v e r e d 130 feec of mod, 630 f e e t of mud-cut w a t e r , and 740 feec of b r a c k i s h 
w a t e r , 

DST 2 r e c o v e r e d 6 , 9 0 0 f e e t ( 9 5 . 3 b a r r e l s ) of s a l t w a t e r w i t h h y d r o g e n s u l f i d e o d o r . 

S p r i n g i s s e r i e s of s e e p s i n s t r e a m b e d . A n a l y s i s i n c l u d e s 0 . 3 ppm f l u o c t d e . 

pH of w a t e r a t p o i n t of c o l l e c t i o n was 7 . 0 . A n a l y s i s i n c l u d e s 0 .2 ppm f l u o r i d e . 

Depth Df w e l l i s 290 f e e t w i t h c a s i n g p e r f o r a t e d from 230 t o 290 f e e c . R e p o r t e d 
y i e l d i n Match 1953 was 360 bwpd (11 gpm) . pH of w a t e r ac p o i n t of c o l l e c t i o n was 
7 . 0 . A n a l y s i s i n c l u d e s 1.4 ppn f l u o r i d e . 

DST I r e c o v e r e d 290 f e e t of w a t e r . 

DST 6 r e c o v e r e d 3 ,570 f ee t of mud-cu t s a l e w a t e r and s a l t w a t e r . 
DST 2 r e c o v e r e d 60 f e e c of mud-cu t s u l f u r w a t e r and 750 f e e c of s l i g h t l y g a s - c u C 

s u l f u r w a t e r . Sample was c l e a r r e d d i s h - b r o w n wacer from lower p a r t of co lumn . 
DST 5 r e c o v e r e d 5 , 4 6 0 f e e t of mud-cu t s u l f u r w a t e r and s u l f u r . w a t e r . - - S a m p l e was " 

c l e a r w a t e r . . , - - . - . -— - - - " ^ = ""-
W ^ l i s 7 2 0 f e e t deep and p e r f o r a t e d from 680 Co 720 f e e t . R e p o r t e d d e p t h t o w a t e r 

was 650 f e e t in 1956 . 

DST I r e c o v e r e d 1 ,470 f e e t of muddy s a l t w a t e r and 4 ,395 f e e t of s a l t w a t e r . 

DST 3 r e c o v e r e d 130 f e e t of w a t e r y mud, 900 f e e t 
b l a c k s u l f u r w a t e r . 
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C SEiKEi 32 

C SWiJiWi 35 

NWi;SKi;HEi 33 

NEtoteWi 26 

sw.vsEiswi 3 

KWiSEVSEt 17 

O p e r a t o r 
o r owner 

P u r e O i l C o . 

N a t i o n a l P a r k 
S e r v i c e 

D. F a r r i o t 

|M. R . / i s h 

A. S a r t e n 

S h e l l O i l Co . 

Shuajway 
Uranium 
M i n i n g C o r p . 

Odessa N a t u 
r a l Gas C o . 

Humble O i l 
and R e f l n l n i 
C o . 

S u p e r i o r O i l 
Co. 

S e e p i n g 
S p r i n g 

[Moab Br idg i 
S p r i n g 

; J e £ f e r y H e l l 

S o u t h e r n 
n a t u r a l Gas 
Co. 

J . Wescwood 

Civil Aero
nautics Ad
ministration 
' do 

Carter Oil 
Co. 
Bureau of 
Land Manage
ment 

Superior Oil 
Co. 
Continental 
Oil Co. 
G. H. Franz 
Carter Oil 
Co. 

Amerada 
Petroleum 
Corp. 

T e x a c o , I n c . 

C a r t e r O i l 
C o . 

S u p e r i o r O i l 
Co. 

Husky O i l Co . 

Humble Oil 
and Refining 
Co. 

Kama or 
number 

1 

91 

2 

32-33 

i M l E s l a s i p p l a n 
s e d . r o c k s 

Winga te S » . 

Nava jo S s . 

(Wingate Ss 

do ' 

do 

i G u t l e r Fm. 

[ M i s s i s s i p p i a n 
s e d . r o c k s 

Devonian s e d . 
r o c k s 

iCambrian s e d . 
r o c k s 

Nava jo S s . 
Winga t e S s . 

C h i n l e Fm. 
E n t r a d a ( ? ) S s . 

M i s s i s s i p p i a n 
s e d . r o c k s 

P r o d u c i n g 
f o r m a t i o n 

Nava jo S s . 

Carmel Fm. 

M i s s i s s i p p i a n 
s e d . r o c k s 

E n t r a d a S s . 

M i s s i s s i p p i a n 
s e d . r o c k s 

Navajo Ss. 
iMossback Kbr. 
of Chinle Fm. 

White Rim Ss. 
Mbr. of Cutler 
Fm. 

Coconino Ss. 

Mississippian 
sed. rocks 

do 

X D 'I 

240 f e e t o f s l i g h c l y g a U y b l a c k s u l f u r w a t e r . 
7.39 

[ed fay a t u n n e l t h a t was d r i v e n 116 f e e t i n t o a a n d s t o n e . 

0 - 0 6 ppm b o r o n , 0 . 2 ppm f l u o r i d e , and O.OO ppm m a n g a n e s e . 

2 . 0 ppm amraonium and 2 ppm b o r o n , DST 3 r e c o v e r e d 3 , 8 9 0 f e e c ( 5 4 
Cut mud, m u d - c u t s u l f u r o u s w a c e r , and s u l f u r o u s w a t e r w i t h 
ppra sod ium c h l o r i d e , 

6 , 2 

J l ppm ammonium a n d 1 ppm b o r o n . DST 2 r e c o v e r e d 4 , 5 4 0 f e e t ( 6 0 
6 , 6 u t w a t e r wich a s a l i n i t y o f 1 ,320 ppm sodium c h l o r i d e . 

235 ppm of a l k a Z i n i c y a s c a l c i u m c a r b o n a t e . 
1 ,375 ppm of a l k a l i n i t y a s c a l c i u m c a r b o n a t e . 

1,1 

[410 ppm of a l k a l i n i t y a s c a l c i u m c a r b o n a t e , 
1 , 50 .9 ppm f l u o r i d e . 

0 f e e c of m u d - c u t s u l f u r w a t e r and 2 , 5 9 5 f e e c o f s u l f u r w a t e r . 

'628 f e e c o f s l i g h t l y m u d - c u t w a t e r . 
5 , ( 

• / g a s i m m e d i a t e l y i n c r e a s i n g t o s t r o n g i n 2 m i n u t e s , f l u i d t o 
6 , C : e s - - 9 0 p e r c e n t w a c e r , 10 p e r c e n c mud and a s p h a l t i c r e s i d u e . 

c h a n g e d t o s m a l l s p r a y of s u l f u r w a t e r , 
p f e e t o f w a t e r . 

,,f g a s i m m e d i a t e l y i n c r e a s i n g chcough t e s t . F l u i d t o s u r f a c e i n 

,3^0 f e e t of s u l f u r w a t e r ; s a m p l e from bot tom of f l u i d c o l u m n . 
j.nd m i d d l e of f l u i d co lumn c o n t a i n e d 39 ,876 and 2 2 , 2 4 2 ppm o f 
j r e s p e c t i v e l y . 

.;) f e e c o f muddy w a t e r and 5 ,600 f e e t o f s l i g h t l y s a l t y s u l f u r 

ri r e p o r t e d Co be "Cane C r e e k Member" of P a r a d o x F o r m a t i o n . 

•-07 ppm b o r o n and O . l ppm f l u o r i d e . 

1 3 - 4 6 was 17 gpm (580 b w p d ) . 

f e e c o f w a t e r - c u t mud and 4 , 9 2 0 f e e c o f s l i g h t l y b r a c k i s h w a t e r . 

•5 t o d e p t h of 795 f e e t , c a s e d co 456 f e e t ; d e p t h of w a t e r i n 
|720 f e e t . 

;} f e e t of mud and w a t e r - c u e wacer and 5 ,000 f e e t of b r a c k i s h 

i 
] feet of salcy sulfur water. 
6 
'.5 ppm fluoride. 
' ch boCCotn o f d r i l l h o l e a t 2 , 2 5 6 f e e t in t h e Moenkopi FormaCio 
2142 f e e c t n C h i n l e F o r m a t i o n ; h o w e v e r , Mossback Member o f C h i n 

t ed p r o d u c i n g f o r m a t i o n . DST I r e c o v e r e d 510 f e e c o f m u d - c u t 
•,65 f e e t o f muddy f r e s h w a t e r . 

from 2 , 3 3 0 f e e t in Moenkopi F o r m a c i o n t o 2 , 3 6 6 f e e t i n C o c o n i n o 
, Che l a t t e r f o r m a t i o n was t h e r e p o r t e d p r o d u c i n g f o r m a t i o n . 

*50 f e e t o f muddy f r e s h w a t e r . 
•bo f e e t o f w a t e r and 100 f e e t o f mud, 

' f e e t o f d r i l l i n g f l u i d and 3 , 0 8 5 f e e t of b r a c k i s h w a c e r w i t h 
l a s t 290 f e e C . 

, f e e t of b r a c k i s h amddy w a t e r and 3 , 6 5 3 f e e t of b r a c k i s h w a t e r . 

';t6 m i d d l e o f r e c o v e r y column c o n t a i n e d 203 ,592 and 7 2 , 9 4 9 ppia o f 

r e s p e c t i v e l y . 

ij from 6 , 2 6 0 f e e c t n P e n n s y l v a n i a n r o c k t o 6 , 4 0 0 f e e t I n 
; h o w e v e r , t h e l a t t e r r o c k was t h e r e p o r t e d p r o d u c i n g f o r m a t i o n . 

H27 f e e c of b l a c k s a l t y s u l f u r w a t e r , 
'I f e e t of s l i g h c l y g a s - c u t d r i l l i n g mud, 270 f e e t o f h i g h l y w a t e r -
. md 4 . 9 8 0 f e e c o f s a l t wacer w i t h a u i f u r o d o r ; s ampled j u a t above 

I f e e t o f b l a c k s a l t y s u l f u r w a c e r ' • — 
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Tabls l.-'DcacrlptloD of major lithologic unita that crop out In the northam Uinta Baaln area 

(Location of data iltea cltad are ahown on plate 1. Interpretation* of chemical quality of water are baaed on analyaea give 
In Hood, Hundorff, and Price (1976),] 

- Geologic unit 

Ueataro part of baaln Eaatern part of baalo 
Character of material Hydrologic characterlstica 

Younger alluvium, gravel nirfacea, landslide 
and talui depoalta, and dune land and wind
blown depoaitj 

Surficial depoalta of clay, ailt, sand, gravel, and large 
angular blocks. Along atresm valleya, younger alluvium 
is often veil sorted, but rarely is more than about IS 
ft (4.6 m) thick. Gravel surfaces are Che upper parts 
of terrace deposits and appear In many places to be sep
arated from deeper older gravels by a layer of clay or 
material of low permeability and are generally leas than 
10-20 ft (3.0-6.1 m) thick. Landslide and talua deposits 
found only In higher mountain areaa; largest landslidea 
are associated with outcrop areas of the Manning Canyon(?) 
Formation and consist of a chaotic mixture of soils, ahale 
flowage, blocks of rocks, and other materials of indeter-

' mlnate thickness. Talus deposits are accunulationa of 
angular blocks at the base of cliffs and steep slopes. 
Dune sand generally Is a well-sorted thin veneer that ac-
cijmulates near sandstone outcropa. 

tow to very high permeability. In many areas theae de
posits are above the water table; but in stream valleya 
and on aome terracea, the younger alluvium is part of 
the depoaits that .yield water to shallow wells (dug 
wells in particular) and are less permeable than the 
underlying glacial outwash. Landslide depoalta, be
cause of poor sorting, hove low permeability but locally 
yield water to springs. Talus deposits generaUy are 
above the water table but are good recharge areas for 
other formations. Dune esnd alao la a good recharge 
medium but only locally stores ground water. Chemical 
quality of water In most of these deposits Is variable, 
depending on the sources of debris making up Che de
posit. In most areas, the water Is fresh, but where 
the water table is shallow the water may be saline. 

Terrace deposits Alluvial deposits ranging in grain size from silt to 
boulders 1 ft (0.3 m) or more in diameter. Generally are 
part of caps of upland areas (fig. 4 ) , locally called 
benchea. Locally cemented; lie partly upon and also grade 
laterally from deposita of glacial origin. For purposes 
of hydrologic discussion in this report these deposits are 
lumped with glacial deposits and other coarse-grained un
consolidated deposits. 

Low to very high permeability. Sources of much of the 
water yielded by shallow wells on benches around Roose-
velt-Hyton-Duchesne part of basin. The water generally 
is fresh. 

Glacial deposits and alluvium Glacial cnitwaah, moraines, and undifferentiated deposits of 
glacial origin (include glaciated ground). Outwaah is 
generally coarse grained C^ig- 5 ) , and consists of sand, 
gravel, cobbles, and boulders that underlie and grade Into 
terrace deposits in upland areas. Thickness ranges from a 
few feet on edges of terraces to about.200 ft (60 m) near 
the mouths of major river canyons. These deposits and ter
race deposits are discontinuous with those on adjacent 
benches and stream valleys (fig. 6). Beneath stream val
leys, outwash forms the basal section of the unconsolidated 
valley fill; thicknesses there rarely exceed SO ft (15 m ) . 
Other glacial deposits are found mainly in'canyons (fig. 
7), or on the mountains, where they are generally poorly 
sorted veneers on glaciated rock surfaces. 

Low to very high permeability. Glacial outwash and re
lated coarse-grained deposits comprise the most pro
lific aquifer in the northern Uinta Basin area io lo
calities where the outwash is sufficiently thick to 
store and transmit water. Water is generally under 
unconfined conditions but locally may be confined or 
partly confined. It comprises the main aquifer In 
Ashley Valley, on upland alopes and outwash plains 
(as around Neola and Altamont), beneath the flood 
plains of the streams (such as the Duchesne and Uinta 
Rivers), and beneath the floors of the mountain can
yons (near their mouths). Values for K are estimated 
to be in the range of 2 to 1,800 ft/d (0,61 to 550 
m/d) (table 6). Wells near Kcola yield as much as 
3 ft'/s (0.0085 m'/s). The wate'r In the outwash is 
fresh except where the outwash receives inflow from 
older rocks, as In the Duchesne River valley below 
BrIdgeland. The other glacial deposits have lower 
pe'nneability, but locally their permeability may 
approach that of the outwash. These less-permeable 
deposits generally act as a recharge medium, but 
locally they yield some water to springs and act as 
a transfer medium for water from underlying older 
rocks. The water in these other glacial deposits 
generally is fresh. 

Older terrace deposits Similar to overlying terrace deposits and lumped for hydro-
logic discussion with the other coarse-grained deposits. 
Position In section here based on old gravel surfaces 
given in Scokea (1964) 

Browns Park Formation Includes both rocks of the type present in far norcheastern 
Utah and those sometimes referred to the Bishop Conglomer
ate (Kinney, 1951). Extremely variable deposits of sand
stone, tuffaceous rocks, and conglomerate; present in Ir
regular areas along south flank of Uinta Mountains. 
Thickness Is less than 1 to about 600 ft (0.3 to 240 m ) . 

Very low to moderate permcsblllty. Not thoroughly ex
plored by water-well drilling. Yields small quantities 
of freshwater to springs and slock wells In Brush Creek 
-Diamond Mountain area north and northeast of Vernal. 
Probable source of some springs iii slopes of central 
Uinta Mountains. 

Extrusive igneous rock Chiefly andesitic pjrroclastics. May be the Keetley Volcan
ics, or equivalent. Erosional remnants on highest hills 
near Wolf Creek Pass. Thickness unknown, but estimated 
to be generally less than 100 ft (30 m) in study area. 

Yields water to some small springs. Baker (1970, cable 
1) estimated transmissivlty to be 270 ft'/d (25 m^/d) 
for area to west, where formacion is thicker; there, 
also, he states moat springs were observed along frac
tures or contacts. 

Duchesne River Formation ,Shale, mainly red, but Including green and other pale 
colors, siltstone, sandstone, and conglomerate, uncon
formably underlying younger rocks from near the Colorado 
State line to near Strawberry Reservoir, {See Warner, 
1966, and Andersen and Picard, 1972, for most recent des
criptions). Coarsest grain sices (fig, 8) found near 
basin margins where the formation interfingers with other 
formations. In central part of basin, formation grades 
up from underlying Uinta Formacion and consists of inter
bedded sandstone and shale (fig, 9). Sandstone most abun
dant in lower part and, with conglomerate, in upper part. 
Sandstones are of two basic types—a light-colored (gen
erally yellow) channel deposit (fig. 10) and a darker, 
more compact, better cemented interchannel(?) lenticular 
deposit. A few thin beds of sandstone are loose to fri
able. Formation in most areas is slightly to strongly 
fractured. Fractures locally contain secondary deposits 
of calcium sulfate, as near the Roosevelt-Bluebell road 
east of Dry Gulch. Maximum thickness is more than 3,000 
ft (910 m ) . 

Very low to very high permeability. The horizontal hy
draulic conductivity of 19 sandstone samples ranged 
from 0.000033 to 3.28 ft/d (0.00001 to 1,0 m/d) (table 
3). Total porosity ranged from 7 to 32 percent. How
ever aquifer permeabillcy Is enhanced by fracturing, 
and yields to wells and springs range from less than 1 
to more than 300 gal/min (0.06-19 l/s), generally with 
large drawdown (table 6). Highest permeabilities gen
erally are near edges of outcrops west of Roosevelt In 
the central basin, and lowest are in areas north and 
east of Fort IKichesne. Uater movement may be impeded 
locally by gilsonite dikes. Near recharge areas, and 
where the formation is fractured or moderately perme
able, the water generally is fresh. At greater depths 
where the formation Is of very low permeability, the 
water is slightly saline to briny. Confined condi
tions are conxoon; In the lower parts of the basin 
such as near Roosevelt) artesian heads may exceed 100 
ft (30 m) above land surface, but in higher areas of 
the basin, water levels are below land surface. 

Uinta Formation Calcareous shale, some limestone, claystone, siltstone,- and 
sandstone. Fluvial facies in eaatern and western ends of 
basin interfinger with rocks similar in appearance to 
Duchesne River Formation and with other formations. Grades 
laterally into thinner bedded calcareous lake deposits in 
center of basin (Jones, 1957, p. 32), Maximum thickness is 
nearly 4,000 ft (1,220 m) near center of basin axis. 

Very low to very high permeability. Highest primary 
permeability of the sandstone seems to approximate 
that of the median for sandstone in the Duchesne River 
Formation (table 3), Bulk of formation, however, is 
finer grained than,the Duchesne River Formation. Per
meability is enhanced by fracturing (fig, 11), which 
is evident In many areas; for example, Stinking Spring 
area along Strawberry River in sees. 14 and 15, T. 4 
S., R. 7 U., Uintah meridian, where the Uinta Forma
tion discharges water from the underlying Green River 
Formation. In most of the area, the formation yields 
only a few gallons per minute of saline water to wells 



Table 1.—Description of major l i thologic un i t s that crop out in the northern Uinta Basin area—Continued 

Geologic un i t 

Western par t of baaln Eaatern part of basin 
Oiaracter of material Hydrologic charac te r i s t i c s 

Uinta Formation—Continued and aprings. ' In places (as near Arcadia) the water 
has h l ^ fluoride and boron concentrations. Locally 
(as near Arcadia and Che Myton Water Association well 
f ie ld at u(C-2-2)24ccc), flowing wells yield fresh to 

. s l i gh t ly sa l ine water, tn Che f luvial f a d e s , p a r t i 
cu l a r l y vheze fractured (as a t well U(C-3-9)6cbc-l), 
y ie lds are higher ( table 6) and the water Is fresh. 

Green River Formadon Mainly lacustr ine shale with aome limestone, s i l tsCone, and 
sandstone. Includes beds of o i l shale and carbonate evapo-
r l t e a . Interf ingers with both the overlying Uinta Formadon 
and die underlying Wasatch Formation and l a t e r a l l y with 
other formations near Che edges of Che bas in . Maxlntum 
Chlcknesa is about 5,000 ft (l,S20 m); Chicicnefla depends on 
locat ion in'Che Eocene f luvial- lacuaCrlne complex. 

Very low co low permeabil i ty. Weir (1970, table 2) 
repor t s approximate t r a a smi sa iv ide s of 0.08-0.22 m'/d 
(equlvalenC Co 0.9-2.4 fc^/d) for sandsCones near Che 
o l l - aha le horizon. 'PermeablllCies are enhanced by 
fracCurlng (PeCerson, 1973a, b ) . In raosC of the basin, 
the formation yields only sal ine—in many cases briny— 
water Co petroleum wel l s . Price and Miller (1975, p i . 
3) report fresh Co sl ighcly ' sa l ine water In and near 
Che ouCcrop area in Che souchern Uinta Basin. In the 
far western end of the bas in , in the outcrop area near 
Strawberry Reservoir, Che waCer Is fresh where Che 
formation i s fractured (as a t spring U(C-4-ll)33bda-Sl). 

Wasatch Formation Cropo out only in far eastern end of northern UinCa Basin 
area; in nusC of baaln consis ts mainly of lacus t r ine shale , 
sandstone, and conglomerate, In ter f ingers with overlying 
and underlying formations and l a t e r a l l y with Che Norch Horn 
and Colton Formatlona and the PlagBtoff Member of the Green 
River Formation (not exposed in northern Ulnca Basin a r e a ) . 
The combined Wasatch-Green River section in Che western 
pare of the basin Is reported by Pouch and Ryder (1973) to 
approach 10,000 ft (3,050 m) in th ickness . 

Very low to low permeabil i ty. Peterson (I973fl) reports 
Chat In the Bluebell o i l f ield the "Wasatch sands" have 
4 to S percent poros i ty , but that permeability r e su l t s 
mainly from fractur ing. Much of the water yielded from 
petroleum wells i s moderately sal ine to very sa l ine , 
but, on the whole, water In the formation appears to be 
•less mineralized than that in the overlying Green River 
Format ion. 

Currant Creek 
Formation 

Very coarse conglomerate ( f ig . 12) and crossbedded conglom
e ra t i c sandstone, t igh t ly cemented. May in ter f inger with 
underlying Hesaverde Group. Thlna southeastward from north-
weat corner of basin. Some wr i te rs have regarded the for
macion as a fluvial facies of the rocks of Eocene age, but 
Walton (1964, p, 139-143) indicates ChaC coarse-grained 
rocks .of Eocene age He unconformably on the Currant Creek 
Formation, Maximum thickness ia approximately 5,000 ft 
(1,520 m). 

Low to very high permeabil i ty. Primary, or matrix per
meabi l i ty , of a sample from .the outcrop In the Duchesne 
River val ley was indicated in a JC of 1.44 fc/d (0.44 
m/d) and a to ta l porosity of 23.6 percent. These co
e f f i c i en t s are probably maximum primary values for the 
formation. Fractur ing, the principal cause of second
ary permeabil i ty, la ref lected In a X of more than 200 
f t /d (61 m/d) at well U(C-2-10)20aac-l ( table 6 ) . An 
open f rac ture , about I ft (0,3 m) wide, was reported in 
the Currant Creek-Layout Canyon tunnel by J- R. Wagner 
of S. A. Healy Co. (oral commun., November 1973). Thia 
opening had en updraft of a i r toward the surface far 
above the tunnel and also took a l l water flowing In 
that section of tunnel u n t i l the tunnel was l ined. 
Water probably i s unconfined in most areas. Uater In 
and near the outcrop area is fresh. 

Hesaverde Group Shale, sandstone, and coal beds. In ter f ingers with upper 
shale of Mancos Shale, thickness i s 550-4,000 ft (168-
1,220 m) in western part of basin (Huddle and McCann, 1947) 
and 400-1,160 ft (122-354 m) north of Vernal (Kinney, 1951). 

Very low to high permeabil i ty. L i t t l e Is known about 
aquifer p roper t i e s . Well U(C-l-8)I3dcc-l has a high 
estimated K, but the well also may derive water from 
overlying g lac ia l outwash, Covington (1957, p, 174) 
gives a porosity of 34 percent and says that the for
mation In the o i l -bear ing beds of Asphalt Ridge has a 
water-wetted matrix. Data in Fe l t i s (1966) indicate 
chat in outcrop areas water is fresh to s l l ^ t l y sa l ine , 
but samples from petroleum t e s t s In the eastern part of 
the basin were very sa l ine to briny. 

Mancos Shale Gray soft shale. Contains an unnamed upper shale member, a 
middle member, the Frontier Sandstone Member, and a lower 
member, the Movry Shale Member. Total thickness Is 2,900--
3,700 ft (884-1,130 ra) in the western part of Che basin 
and up to 4,900 ft (1,490 m) in the v i c i n i t y of Vernal, 

In the western Uinta Basin, the Frontier Sandstone Member 
consis ts of crossbedded, len t icu lar thick sandstone beds 
with a local middle shale unit and some coal In the upper 
pa r t . I t thickens westward from 450 to 600 ft (137 to 183 m) 
(Huddle and McCann, 1947) and in te r f ingers with the upper 
shale member of the Mancos. In the eastern part of the 
basin (Kinney, 1951), the Frontier cons is t s of 210-250 ft 
64-76 m) of flne-gratned sandstone with thin beds of coal 
In the upper part and some shale Interbeds. I t thina and 
becomes more shaly southeastward. 

The shale members have very low pernteabLlIty. Inh ib i t s 
i n f i l t r a t i o n of p r ec ip i t a t i on , and where Chac ia Che 
only source of water , the outcrop of Che Mancos Is 
almosc devoid of vegetat ion. (See fig. 13.) Such water 
as Issues from the formation and that from younger rocks 
containing erosional der iva t ives from the Mancos is 
s a l i n e . 

Very low Co moderaCe permeabil i ty. Not thoroughly'ex
plored by water-well d r i l l i n g . Well U(C-l-8)12cdb-l 
indicated a moderate t ransmisslvt ty (table 6) . Well 
(D-5-23)lOaaa-l flows from 733 ft (223 m) and provides 
s l i g h t l y sa l ine water together with natural gas. Well 
U(A-2-2)32aca-l near the intake area also flows from 
only 19 ft (5.8 m) and ic yie lds freshwater. 

Dakota Sandstone and Cedar Mountain Formation, 
undivided 

In western Uinta Basin, the section consis ts of a basal 
sandstone, which Is fine to coarse grained, local ly con
glomeratic, and f r iable ; a Chick, variegated sofc shale ; 
and an upper uniC of Incerbedded fine-grained sandstone 
and s i l t s t o n e , which is local ly conglomeratic and cross
bedded. The to ta l thickness la about 200 ft (60 m). In 
Che eastern basin, the section la somewhat s imi la r , but Ic 
i s only 50-90 ft (15-27 m) thick. Hay be wel I-fractured 
loca l ly . 

Very low to moderate permeabili ty. Not thoroughly ex
plored by.water well d r i l l i n g . Table 6 shows var ia
t ion in K from 0.08 to 80 fc/d (0.024 to 24 m/d). 
Specimen from outcrop at east side of Steinaker Reser
voir had a ^ of only 0.00018 f t /d (0.000055 m/d) and 
porosity of only 8.2 percent ( table 3 ) . Well (D-5-23) 
2lcaa- l yielded s l i gh t ly sa l ine water from a depth of 
3S2 ft (107 m): Chemical qual i ty of water unknown 
elsewhere but would be expecCed co be fresh near out
crop areas and sa l ine where deeply buried. 

Morrison Formacion In western Uinta Basin consis ts of 1,450-1,550 ft (4A2-
472 ffl) of (milclcolored shale, sllCsCone, sandscone, con
glomerate, and a few thin beda of freahwacer limescone. 
Formadon Chins eastward to 830-890 fC (2S3-271 m) of 
varlegaced shale and sllcsCone, red and gray fine-grained ' 
a l ley sandstone, medium- co eoarae-gralned pebbly.sand
s tone, and thin beds of gypsum. Formacion i s var iable in 
character and.individual beds are highly l en t i cu l a r . 
Probably fractured in most areas . 

Very low to moderate permeabil i ty. Not thoroughly ex
plored by water-well d r i l l i n g . Wells known to be 
finished in formation aalnly are in eastern end of 
baaln. The feu waCer samples Caken from th is aquifer 
were from areas near ouCcrops and were fresh. Wacer 
probably i s aal ine and mainly a sulfate type where 
the formadon la deeply burled. 

Cur t is Formation 
(Stump Sands Cone 
of Stokea, 1964) 

Curds Formacion In weaCern baaln Includes a lower fine-grained fr iable 
sandstone of variable Chlckneas and an upper section of 
shale and thin-bedded Limescone; aggregate Chlckneas Is 
140-200 fc (43-61 m). [n the eastern pare of che basin , 
flection Is abouC Che same, but sandscone is medium to 
coarse grained, general color is darker; section Is as 
much as 270 ft (82 m) thick. 

Very low co moderace permeabili ty. Estimate based on 
general l i thology. Yields' freshwater to springs in 
outcrop area . . 



Table 1.—Description of major lithologic units that crop out in the northern Ulnts Baaln area—Continued 

Geologic unit 

WesCern part of basin Eastern port of basin 
CliaracCer of material Hydrologic characteristics 

Entrada Sandstone 
(Preuss Sandstone of 
Stokea, 1964) 

Entrada SandsCooe 

as 

In Che west, 700-800 ft (213-244 m) of s l lcy and sandy 
sha le , thin-bedded, nonreslstant a i l t s t o n e , and f ine- Co 
medium-gra ined sandstone, with l,entlcular beds of white 

' sandatone In upper pa r t . Mostly red-colored. Redbeds 
appear to grade eastward into lAlce sandatone. Section 
china eastward, and In eastern part of basin consis ts of 
100-160 ft (30-49 n) of massive eroasbedded, fine-, to 
medlunKgrained f r iable sandstone. Probably strongly 
fractured in areas of fault ing and aharp folding. 

Low Co moderate penneabl l i ty . Yields water Lo wells and 
springs in eastern end of baaln. Yields freshwater of 
calcium bicarbonate type to wells and springs near Dino
saur Hadonal Monument bone quarry in eastern part of 
basin. Two samples from oi l t e s t s show Che formation 
contains freah to s l i gh t ly sal ine calcium bicarbonate 
water 2,000-2,300 ft (610-701 m) below che Aahley Volley 
o l l - f l e l d area, diemlcal qual i ty of water-elsewhere in 
the norChem Uinta Basin area unknown, but i t could be 
expected Co be good In and near outcrop areas . 

Twin Creek Limestone Carmel Formation In western par t of Vinta Baaln, section consis ts of 70O-
800 ft (213-244 m) of limestone, shale , and sandy shale 
wlch a few redbeds near' top; section chins eastward in 
center of basin and includes gypsum and more redbeds. 
Near Vernal, sect ion Is 125-170 ft (38-52 m) of limy 
shale, s i l t s t o n e , and fine-grained s i l t y sandstone. The 
formation chins eascward. 

Very low to moderate permeabili ty. Limestone should have 
very low penneabili ty where undisturbed and moderate Co 
high permeability where fractured. The water should be 
sa l ine where deeply burled and where gypsum i s present . 

Nugget Sandstone 

n 
Clen Canyon Sand
stone (formerly 
called Navajo 
Sandscone In this 
area) 

u o 
Q. •> 

a « 

In the weat, formation Is about 
orange fine- to medium-grained 
large-scale crossbedding, and 
outcrop. Thickens eastward a 
part of section becomes white 
secClon' thins to 700 to about 
to gray, massive, crossbedded 
able at Che outcrop. Some cli 
surface "case-hardening" and a 
Strongly jointed at places, fr. 
OO basis of a well In Dry Fork 
fractured. 

1,100 ft (335 m) of light-
sandstone; massive with 

generally Is friable in the 
ightly and an increasing 

In eastern part of basin, 
900 ft (213-274 m) of lAite 
sandstone, generally fri
ff outcrops have near-
desert varnish on surface, 
actured where flexed and, 
canyon, probably strongly 

Very low to iiK>derate permeabiliCy. Samples give K values 
ranging from 0.002 to 1,44 ft/d (0.00061 to 0,44 m/d)" 
with total porosity above 20 percent. Yields water to 
wells and springs in eastern part of basin north of 
Lapolnt, near Vernal, and eastward into northwestern 
Colorado. Water probably is confined in most areas. 
At and near outcrop, water Is a fresh calcium bicarbon
ate type. Deeper within basin, water at a depth of about 
6,000 ft (1,830 m) In well (D-4-21)16ccc-l was a oll^tly 
saline sodium sulfate type; and in well (D-9-20)22cbb-l, • 
near Ouray, s drill-stem sample was a briny sodium chlor
ide type at 17,350 ft (5,290 ro). 

Chinle Formation In the west, 300-380 ft (91-116 m) of variegated mudstone 
and siltstone, mainly Chin-bedded. Appears to thicken 
toward center of baaln and Co Chin toward east near 
Vernal, where It consists of about 260 ft (79 m) of 
variegated shale with the upper one-third red ripple-
marked sandstone and thin beds of red shale. Contains a 
basal conglomerate member (see below). 

Very low to low permeability. Probably yields only small 
quantities of saline water. 

Gartra Grit Member of Chinle Formation 
(formerly called Shinarump Conglomerate) 

In west, consists of a few feet to about 40 ft (1*2 m) of 
massive, crossbedded, coarse-grained arkosic sandstone 
and conglomerate. Thickens slightly toward middle of 
basin and then thlna toward the east, where it consists 
of from less than 1 in to 60 fc (2.5 cm to 18 m) of 
crossbedded, medium- to coarse-grained sandstone with 
streaks of quartzite pebbles. Locally,, occupies channels 
cut 20-25 ft (6.1-7.6 m) Into the underlying Moenkopi 
Formation. 

Low to moderate permeability. Largest yields to wella 
probably would be where it is thickest and fractured. 
Wells have modest yields of calcium bicarbonate and 
sodium bicarbonate sulfate-type waters 

Mahogany Formation 
(Ankareh Formation 
of Stokes, 1964) 

Tne Mahogany Formation consists of red to purple thin-
bedded shale and siltstone. Thickness is about 700 ft 
(213 m), Partly equivalent to the Moenkopi Formation. 

Low permeability. Little known about aquifer properties, 
but the formation probably will yield small quantities 
of saline water to wells. 

Thaynes Formation 
(or Group) 

Upper member of the Thaynes Formation is 350-400 ft (107-
122 m) of partly variegated shale and siltstone. Lower 
member Is 75-200 ft (23-60 m) of fine-grained silty sand
stone Interbedded with thin-bedded limestone. Gypsum 
veins and salt casts are present locally. Lower member 
thickens westward. Partly equivalent to the Moenkopi 
Formation. 

Woodalde Formation 
(Voodside Shale of 
Stokes, 1964) 

The Woodalde Formation consists of thin-bedded red-brown 
siltstone and shale. Thickness is 700-1,000 ft (213-305 
m) and thins westward across upper Duchesne River area. 
Partly equivalent to the Moenkopi Formation. 

Low permeability. Little known about aquifer, but yields 
may be enhanced by fracturing. Spring U(B-l-8)27cda-Sl 
yields freshwater of the calcium bicarbonate type. 

ttoenkopl Formation The Moenkopi Formation is the eastern fades of the three 
formations listed above. Near Vernal, section consists 
of about 175 ft (53 m) of thin-bedded siltstone and very 
fine grained sandstone, overlain by 570 ft (174 m) of 
thin-bedded red shale, red silCstone, and fine-grained 
sandstone. A few thin beds of gypsum in a narrow stra
tigraphic zone near the middle of the section appear to 
be the local facl^es equivalent of the Thaynes Formation, 
The lower light-colored part of the Moenkopi Is grada
tional with the underlying Park City Formation and ap
pears to thicken eastward. Total thickness is about 
700 to about 1,100 ft (213-335 m ) . 

Very low to low permeability. Hdi 
matlon probably would be saline. 

t water from the for-

Park City Formation (or Group)—partly(?) 
equivalent to Phosphoria Formation 

In western part of the Uinta Basin, consists of three 
members. Lower member Is about 270 ft (82 m) of brecci
ated, very fine grained, friable, porous sandstone and 
dolomitic, locally brecciated, silty Co sandy chin-bedded 
sandscone. The middle member Is about 40 fC (12 m) of 
black phoaphatlc shale interbedded with gray shale and 
chin bedded limeatone. The upper mecdier is-100-150 ft 
(30-46 m) of thin-bedded to massive, ellty and sandy, 
cherty, dolomitic limestone. Tocal thickness is 400-425 
fc (122-130 m ) . In eastern part of basin, the formation 
is 24-28 ft (7.3-8.5 m) of phosphatlc shsle and phosphace 
rock overlain by about 100 fc (30 m) of thin-bedded cherty 
and sandy dolomitic limestone interbedded with shale and 
fine-grained sandatone (Brush Creek section). Formation 
in general area Is about 120-340 ft (37-104 m) thick, and 
it Chins eastward. 

Very low to high permeability. The undisturbed limestones 
have a very low permeability, but where they contain frac
tures that have been enlarged by solution, yields can be 
relatively large. Samples from the Ashley Valley oil 
field and from well U(B-2-3)22dcc-l show that the zone ad
jacent Co the Weber Sandstone contains fresh to slightly 
saline water, 

10 



'̂ ^̂ m̂  J ^ i ^ ^ ^ a ^ a ^ ^ X ^ ^ Wy^^ivi^y^iii^ t^t^J^V^.^:^^ 

Table d.—Description of major lithologic units that crop ouC In che northern Uinta Basin area—Continued 

Geologic unit 

Western pare of basin EasCem part of basin 
Character of material Hydrologic characteristics 

li 
a l 

Ui 

Weber Quartzi te (or Sandatone 
or Formation) 

In weatem part of basin, 1,400-1,600 ft (427-488 m) of 
very floe grained, medium-bedded, par t ly crossbedded 
aandfltone, with chert and. local ly , thin-bedded, cherty 
limestone, mainly near Cop. Also reported as loca l ly 
massive and f r i ab le . Strongly fractured, espec ia l ly near 
fau l t s and folds ( f ig . 14). In eastern par t of basin, 
about 1,200 fc (366 m) of massive, f ine- Co coarse-grained 
sandstone with well-developed crossbedding loca l ly , espec
i a l l y In upper pa r t . In v i c in i ty of Dinosaur National 
Monument, UnCermann and Untermann (1954, p . 46) describe 
the formation as poorly cemented, f r i ab le , and Jointed: 
Some cores show deeply burled formacion as dense, very 
fine grained sandstone. (See discussion by B l s s e l l , 
1964, p . 67-91.) 

North of Strawberry Reservoir, the easternmost d p of a 
efarusc p la te includes several thousand feeC of rocks as
signed by Blsael l (1952, p . 581-589) to Che Oquirrh For
madon through the Diamond Creek Sandstone. The sect ion 
la not Included in Che composite sect ion for Che basin 
because Sadlick (1959, p. 82-89) equates Che Oquirrh-
Dlamond Creek section with the local ly derived thinner 
Madison-Weber sect ion in the Uinta Mountains. 

'Very low to very h l ^ permeabili ty. Primary permeability 
i s very low to moderate, depending on location lo the 
baaln and che sect ion. Samples had K of 0.000021 Co 
0.28 f t /d (0.0000064 Co 0.085 ra/d), with to ta l porosity 
In Che range of 11 to 19 percent ( table 3) . ModeraCe Co 
very high X ia Inferred from the existence of large-
yield springs that discharge from the formation In areaa 
that are strongly faulted and fractured. WaCer Is under 
confined condidons In most areas . Host wells and 
springs that discharge water from th is formation yield 
freshwater. Yields fresh Co s l i gh t ly saline water at 
depths of 4,000-5,000 ft (1,220-1,520 m) In the Ashley 
Valley o i l field and near well U(B-2-2)22dce-l, where 
water c i rcu la tes through faul ts and fractures . Yields 
very sa l ine to briny water at depths of 7,500 fc (2,286 
m) at well S(B-2-l02)32bcd-l and at 18,500 ft (5,640 m) 
at well (D-7-24)21dda-l. 

L i t t l e known about aquifer p roper t ies . Locally a source 
of aprlnga In adjacent drainage basin. 

Morgan Formation In west, cons is t s of a lower member of about 240 ft (73 m) 
of cherty limestone wlch some Incerbedded shale and an 
upper member of abouC 200 fc (60 m) mainly of red very 
fine grained sandstone interbedded wich some mudstone 
and si l tsCone. In eas t , i t also cons is t s of two members 
—a lower member of thick-bedded cherty limestone and an 
upper member of red sandy sHale, crossbedded sandstone, 
and a few chin beds of limestone. Total thickness Is 
about 1,100-1,400 ft (335-427 m). This formation, l ike 
a l l the Paleozoic sect ion, i s locally s trongly faulted 
and fractured. 

Very low to very high permeability. Primary or Inter-
granular permeability t s judged to be very low to low. 
Fracturing and possibly cavernous zones In limestone 
local ly cause high permeability. Acts mainly as a 
transfer medium for water from underlying rocks. . Ihe 
formacion =s Involved in the movemenC of water to large 
springs such as Big Brush Creek Spring, (D-2-21) 
24cbb-Sl, and I t la the source of about 30 f tVa (0.85 
m^/s) of water from fractures associated with fault ing 
at the Jones Hole Spring area, (D-3-25)lb. Water from 
sources in edge of the outcrop area is fresh and gen
e ra l ly contains less than 200 mg/l of dissolved so l ids . 

s < 
a -
a c 
1 a 
1. > 

I n 

-I « 
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Manning Canyon(?) Formation (of Stokes, 
1964) 

This, the "black shale unit" of previous investigators, 
consists of black; shale interbedded with a few thin beds 
of limestone, siltstone, and sandstone. Thickness ranges 
from 350 to 400 ft (107 to 122 m) In the western Uinta 
Basin and Is about 300 ft (91 m) in Whlterocks Canyon. 
The formation chins eascward from about 100 ft (30 m) 
north of Vernal to 25 ft (7.6 m) or less in the far east-
e m part of the basin. 

Very low(?) co low permeability. Little Is known about 
aquifer properties, but it is estimated to act mainly 
as a deterrent co ground-water movement. Based on llch-
ology, water from the formation would be saline. 

Upper Ml a s 1 s s i pp iai 

r o c k s , undivided 

Mississippian rocks, 

undivided 

Lower Mississippian 

rocks, undivided 

In the western b a s i n . Huddle and McCann (1947) divided 

these rocks (In descending order) inco the Humbug Forma

tion (Upper M i s s i s s i p p i a n ) , Deseret Limestone (Upper? and 

Lower M i s s i s s i p p i a n ) , and che Madison Limescone (Lower 

M i s s i s s i p p i a n ) . Stokes (1964) lumped the rocks only by 

age. The Humbug consists of 350-400 ft (107-122 ra) o f 

limestone breccia, sandstone breccia, and limestone. The 

Deseret is 600-650 ft (183-198 m) of thin-bedded to m a s 

sive limestone and dolomitic limestone. The Madison is 

about 250 ft (76 m ) of thin-bedded limestone with locally 

abundant chert and shaly partings,^ The sequence appears 

to be about 1,200 ft (366 m ) thick in the center of che 

Uinta Mountains, but tt thins toward the east, where 

Kinney.(1951) describes a 960-ft' (293-m) section of lime

stone, partly cherty and dolomitic, that has Interbedded 

fine- -to medium-grained sandstone in the upper part. 

Very low to very high permeability. The predominantly 

limestone section In its undisturbed state has a very 

low permeability. The extensively fractured sections, 

however, have been dissolved locally to provide extremely 

permeable zones, which in some cases contain large active 

c a v e s (figs. 15. and 16). S e c t i o n i s extensively faulted, 
fractured, and riddled locally with cavernous zones. 
Much of the uplands outcrop areas, from the Soapstone 
Basin west of Che upper Duchesne River to the heights 
above Rock Creek, have a karsC topography that is de
veloped mosCly tn che lower part of the Humbug Formacion 
and the DesereC Limescone. Intake of water in these 
areas provides the wacer discharged from springs such as 
Big Spring, U(B-l-8)I7cbb-Sl, on che upper Duchesne River 
and U(B-2-7)25cab-Sl and 36-Sl on Rock Creek. Less Is 
known about the outcrop area between Rock Creek and the 
UinCa Rt-ver, buc karsc development is certain, and the 
large spring, UCB-2-2)5dbb-Sl, is associated with an 
outcrop of Mississippian rocks on the Uinca River. In 
che Pole Creek-Dry Fork-Brush Creek area, karst develop
ment and movement of water tnCo che cave system has been 
described by Maxwell, Bridges, Barker, and Moore (1971). 
In general, almost all wacer associated with these rocks 
in che south slope of the Uinta Mountains Is fresh and 
of the calcium bicarbonate type. However, where the 
rocks are deeply burled, they seem to be tight because 
Che water is briny. For example, In well (D-9-20)22cbb-I 
near Ouray, a drill-stem sample of brine waa obtained 
from the Madison Limestone at a depth of abouC 20,000 ft 
(7,000 m) (Hood and others, 1976, table 9). 

Tintic Quartzite Lodore Formadon In the western Uinta Basin, the Tintic Quartzite (Lower 
and Middle Cambrian) La about 400-500 ft (122-152 m) of 
quartzitic sandstone of wide range in grain size wich some 
shale parcings (Lockman-Balk, 1959, p- 42-43). Thins and 
disappears eastward. In the ease, the Lodore Formadon 
(Upper Cambrian) near Diamond Mountain area is 155 ft (47 
m) of thick-bedded coarse-grained sandstone that thins 
westward. 

Very low Co high permeability. Little is known about 
aquifer properties, but iC can be inferred that tnter-
granular permeability ts low and fracturing locally 
produces high permeability. In the recharge area, wacer 
should be fresh. 

Red Pine Shale In the western end of Che basin, about 1,700-3,000 fC 
(518-914 m) of dark sericitic shale interbedded wlch chin 
beds of dark arkosic sandscone. Probably fraccured near 
major faulC zones. Thins eastward, and only a few hun-. 
dred feet, may be present In eastern part of basin. 

Very low(?) Co low permeabUiCy, Probably impeds ground-
' water movement In most areaa but may transmit wacer tn 

fractures. Erosional derlvacivea from chts formacion 
appear Co be mixed wlch scream-valley fill tn the 
Duchesne River valley above West Fork, resulting Ln a 
degradation of the chemical quality, of water in che 
valley fill. 

Unnamed quartzite uniC (Mutual Formation 
of Stokea, 1964) 

Chiefly a purple to dark reddish-brown quartzite, but In
cludes white to red quarCzltlc sandstone. Some of forma
tion retains 0Ttglnal(?) beddlng(?) and at a dlscance 
looks very much like an unalcered sedlmcneary formadon. 
(See fig. 17.) Strongly faulted and has numeroua shat
tered zones associated with the fauldng. Thickness in 
weatern end of basLn Is about 4,000 ft (1,220 m)(Cohenour. 
1959, p, 36). 

Very low to moderate permeability. Most of formation 
where deeply burled probably has very low permeablllty^ 
but near-surface effects of weathering and Jointing 
probably cause moderate permeability. A specimen from 
a road cut near the drainage divide on Stace Road 44 
norch of Vernal had visible pores, apparently due co 
leaching. Wells and springs tn this zone have wacer 
wich a low concenCracion of dissolved solids--19 co 
88 mg/l. Well (D-1-20)12dca-1 yielded an acidic water 
with a high Iron concentration. Where the fortiMtlor 
is fraccured, local high yields are possible, as ac 
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Table I .--Description of major l i thologic un i t s thai crop i in the northern Ulnca fiasln 8rea--Continued 

1 

Li 

5 

^ 

! V 

e 

u 

1 
il 

i 

Heologic unit 

Western par t of basin 

r 
c 
a 
e 
g 
X 

c 

3 

Eastern part of basin 

Unnamed quar tz i t e unit (Mutual Formation' 
of Stokes, 1964)—Continued 

Lower par t of the 
Uinta Mountain 
Group, undivided 

Character of material 

Chiefly q u a r t z i t e . Character probably similar to the 
Mutual Formation of Stokes (1964). Exposed only In. 
highest par ts of the west-central Uinta Mountains, 
Aggregate thickness of the Uinta Mountain Group e s t i 
mated by Cohenour.(1959. p , 36) to be about 12,000-
15,000 ft (3,660-4,570 m> in the western mountains and 
about 21,000 ft (6,400 ra) in the eastern par t . 

Hydrologic cha rac te r i s t i c s 

the Smoky Springs-area, U(B-3-2)19cbd, In the east wall 
of the Uinta River canyon where the springe dlschorge 
3-5 f t V s (0.08-0.14 mVs) of water Chat contains less 
than 100 mg/l-of dissolved so l ids . i 

Not known.but probably similar to Mutual Formation. 

7 7 3^^1 7^ '̂̂ 3p2x -̂ -• 

*«!» -V V 

Figure H. —Co?irse.-grained te r race deposits (possibly 
glacial outwash) overlying eroded Duchesne River 
Formation in canal cut above west side of Hancock 

Cove at U(C-l-2)6bad, 
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7̂ _ô 97___, S^^X-̂ Xl -ZS -̂.. 

7dS?'S3x^^ddd^.3zy S6..a.._. 

1^/7 (37777, 2 s . • 
-.nJS7>^ Ci-J-O '8!Z-

5 8<z S^' /2>3 X<̂  S 

J B2 

7.-
.37—.S(y2_-^: ^^__SXP3-^ 

c^„ 373/4.- , _ x x % _ 

7 3i 3y_ djd.-

s-d: S- 2 _/j7S7d^ __@L>/_?_3_-:- : 

_ . IS^.._ -.-^xd^8-.^- -^S7^/2.^LtSl 

/ ^ . ^ _ , _ _ _ M^y^PT: •^__/,J_o ^ 

X x s /^7 j^ 6 7 P ^ ' J_02f-^S^__\\S7P 

2r'S-7'7 ^ / I S " ^ \s,< 

lo 17-Z. 

1 11-

AL 

-dS^ 

1-70 

/azf/ ^ /75^ 

•2.2- A / l ^ 2."^ 2 - 3 - ^ /dZ^S-O l y ^ J . 2 ^ 
y ^ 

\s3\ 

i^« 

\ i -

(^ X'2.% 3Xz£_ 

/ * ..2. ^ ->- -/.?£._. 

ffr) ' [ 4 ^ 23.C _ ..r2..l2r>f_ 

,- Z«̂ J. f .. (^pS): f y... , 

1 ^ / 7 & 

<2.3_.: ̂ A / - ^ id.17-







y It 
S-._S.o_. 

• -K-

d fo 
X 

2f3. 

1± 

--.-.ZK-. 

-9-7-
y 

^--yZ:.197 

<fl«-7^-, d>. r 

- C - / -Q^-^.73zd-

Sl7 

__. iS>3(^-.0S-tl.d^-.-Jd-7S-^- ^ /3^-.-7^3^--

ZS- 1 ._^ ^.SXJ-^y -4'222^Sd^-... 

A . l - 7 _.4A_^bC___: /_a_CL_^._. 

___^^ 3 3 < ^ ^ C d z S ^ I IP 1̂ 13! 

/l^_vSl^ 

/ 7 

_LZ2. .Qy^3_ 

./-L8X-7X7IA 
7 

-•ZS 

'S^-^-/-! .̂̂ y7x3.̂  
3dSl /,.__ _ ' ^ i 2 %J7i§x̂ _ 
_A72,3_C3dx 

.4-̂ .-B3-

http://S-._S.o_


^ m^ 
,=S-c^ 

Lt-
. T : _ _ _ / ^ ^ 5J23y:i_._. 

.L3?-A^-^SLi.S'.-

h Ml 

y 

7 /sd>-
S /oc/̂  

X /6C 

3 3 /Ve 

l ^ 
/o? 

Js^r^ 

L 

I k 

z.dt: 
1 ^ 

2 . 1 -
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'4̂ Ĉ " ^- , y 7% 7 % 1 

y dc o 
^7-. 

vte "71 1 . ' d 

i ^ 13L A 
\o\ —^SsM^— 

'm 
¥^ M- j^STSSs (j> 7^^ \0V 

^ ^ j /_24 io3-
So STTJTL %x\o^ A ^L'C 

y ^ 1 S3)'- 37^333 y 10'̂  Q 
y sz 

Ss 

AOk-_._^ 

0 O 3>S>'2^ (01 d^ 

iV v2\ o y j i Q l _ 
y 

y 

S C ^ ^ O a^.^-
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COMPANY THE ANSCHUTZ CORP 

WELL. 

FIELD. 

STATE i l l 1-2 

WILDCAT 

COUNTY. GRAND STATE UTAH 
s a 

SW/NE 

API SERIAL NO. 

23 18S 
RANGE 

' 2 0E 

Other Services: G 9 

D I L . B , H C - G R 

T A P I N G , C N L 

Permanent Datum: 

Log Measured From 
Drilling Measured From. 

GL 
KB 
KB SMS 

_ ; Eiev.:_823^ 
Above Perm. Datum 

Date 1 0 - 1 9 - 7 8 

wj*j.Kna...a,;j^a.Mi..L.. 

Ele î-'.: K.B. ^ ^ 1 ^ 

/ G.L 8 9 3 ^ 

E 
o 

D 

1 0 - 3 1 - 7 8 1 2 - 5 - 6 - 7 { 1 2 - 1 9 - 2 0 - 7 8 
Ron No. "MT TWD" THREE FOUR 

S^iSJ 
o 

J3 Depth—Driller 

3M1 
9870 10786 

Depth—Logger :9HZI 
& m i i s ^ 5 3 Btm. Log Interval l^g.'? i r i ' ;i4''5 

"S^^Ti 9770 647 Top Log Interval 

2 0" @ 68 T T S T W 5 W I Casing—Driller 

T 7 F 

20 @ 58 T S S T W ^ W ^ 
5453 5^53 Casing-Logger "FIT 

TT? 
3^f5T 

Bit Size 

FRESH "ROD" 
T 7 F SEE REMARKS 

Type Fluid in Hole 

--^33 
TGM KCL ffQUAGEL TGM 

Dens. Vis loW 
~^XT 
"PTT 

3X57 59 9 . 3 / / | " ^ H 9 .0 56 
pH •Fluid. Loss TDhi 97Cr 7.6nl T c r j 6-8ml TS~ 6.4nl 

Source of Sample TANK TANK TT^W 
Rm @ Meas. Temp. 2.90@ 76"F 

2.4.7@ 69°F 
2.47@ 6SF ^58¥ . 84 @ 56°F 

Rmf (5) Meas. Temp. 1 .74@ ôW 
3.7Q@ 65F 

.3;69@^58°F .386® 59F 
1.26@ 5eF Kmc (a) Meas. Temp. ® •̂F :# @ 

Source: Rmf Rmc 
Rm (5) BHT 

MEAS 

2T4@^H 
M MEAS CALC M 
1.55@ '#16 @ . ] ^ @ 

1^ Circulation Stopped 0030 1030 10500 830 
p Logger on Bottom 1900 1930 1730 2330 
Max. Rec. Te mp. mm 
Equip. Location 5768 FARM 

KRABACHER 
7759 G.,J 
OLSON/KRAB" 
HELMKE 

Recorded By BRAAF BACHERf 
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Form .t-'i'jK 
. ; . ' lev^*>'03r 

UN1-.£D STATES 
DEPARTMENT OF THE INTERIOR 

GEOLOGICAL SURVEY 

S U B M I T I N D U P L I C > . 

( S e e o t h e r In
s t r u c t i o n s on 
r eve r se s ide) 

WELL COMPLETION OR RECOMPLETION REPORT AND LOG 
la. TYPE OF -WELL: on. I—I GAS I—I 

WELL I I _ n E L L I I 

b. TYPE OF COMPLETION: 

DRY c*J O t h e r . 

NEW r ~ 1 WOtlK 
• ( V E L L X X OVER 

2 . NAME OF OPERATOR 

T h e A n s c b u t z 
3 . AnpRESS OF OPEBATOB 

D i r - n V̂ 'ZKD 

C o r p o r a t i o n 

2 4 0 0 A n a c o n d a T o w e r , D e n v e r , 

DIFF. 1 1 

' J 

' 

C o l o r a d o 8 0 2 0 2 
4 . LOCATION OF WELL { R c p o r t l o c a t i o n c l e a r l y a n d i n a c c o r d a n c e i c i t h a n y S t a t e r e q u i r e m e n t s ) * 

A t s u r f a c e 

A t t o p p r o d . I n t e r v a l r e p o r t e d b e l o w 

At total depth 

-^VZZ^2 iX2 ^22 

1 4 . PERMJ-

^ PsxS, 4^ SS--. 
DATE ISSUED 

F o r m a p p r o v e d , 
B u d g e t B u r e a u N o . 42-R355.6 

?37-
5. LEASE DESIGNATION AND SERIAL NO. 

Ata -Le_2J^Al -L 
6. IF INDIAN, ALLOTTEE OR TRIBE NA.ME 

7. UNIT AGREE.MENT NAME 

.Que a n t 
S. FARM OR LEASE NAME ' 

S t a t e 4 1 1 
9. WELL NO. 

1 0 . FIELD AND POOL, OB 'WILDCAT 

W i l d c a t 
11. SEC, T., R., II., OK BLOCK AND SUUVET 

OP. AREA " 

S e c . 2 3 . T . 1 8 S - R . 2 0 E 
1 2 . COUNTI OR 

PARISH 

G r a n d 

1 3 . STATE 

U t a h 
15. DATE SPUDDED 

9 - 1 0 - 7 9 
1 6 . DATE T.D. REACHED 

1 2 - 1 9 - 7 9 m ATE|fccfeJPiK/(i2ea^frl«>pMdJ ^ 

^ 7 FEB 
^ 2 2 . IF i n ) 

l^ . ' i iLEVATIONS (DF, RKB, RT, GR, ETC. )" 

:89 34 GR 
1 9 . ELEV. CASINGHEAD 

8 9 0 4 ' EST 

20. TOTAL DEPTH, MD i TVD 

• 1 0 . 7 86 

21 . PLUG, BACK T.D., MD * 

S u r f a c e 

7"22. IF^hT 
...HOW 

' • - A ' ^ B 

; L T * L E f 4 ^ 7 g L . , p 2 3 . INTERVALS 
DRILLED BY 

ROTARY TOOLS CABLE TOOLS 

0 - i O , 7 8 6 I - 0 -
2 4 . PRODUCING INTERVAL(S), OF THIS COMPLETION TOP, B b i s i m i , NAME t M t f ' * « D , ' T V D ) • ' ^ 2 5 . WAS DIRECTIONAL 

SURVEY MADE 

Y e s 
2 6 . TYPE ELECTRIC AND OTHER LOGS RON 

F D C - C N L - G R , CNL, BHC-GR. D I L 

2 7 . WAS WELL CORED 

No 
28. 

CASING SIZE 

2 0 " 
1 3 - 3 / 8 " 

29. 

SIZE 

WEIGHT, LB./FT. 

94 
5 4 . 5 

CASING RECORD {Report all s tr ings 

DEPTH SET (MD) 

6-1 
5 4 5 2 

LINER RECORD 

TOP (MD) 

3 1 . PERFORATION BECO 

5 2 8 0 - 5 3 0 0 
5 0 4 0 - 5 0 5 0 
5 0 5 4 - 5 . 0 6 6 
5 0 7 2 - 5 0 8 2 

BOTTOM (MD) 

• • 

SACKS CE 

HOLE SIZE 

3 0 " 
17^2 

set in well) 

CEMENTING RECORD 

• 2 5 0 
6 3 5 

S X 

s x 

MENT* 

£D {Interval, size and number') 

- 2 SPF 
- 2 SPF , „ 
- 2 SPF ^ ' ^ ^ ^ ^ ^ S 
- 2 SPF S " ^ 

SCREEN (MD) 

30. 

A.MOUNT PULLED 

- 0 -
- 0 -

TUBING RECORD 

SIZE 

32. ACID. SHOT 

, DEPTH INTERVAL (MD) 

DEPTH SET (MD) PACKER SET (MD) 

FRACTURE, CEMENT SQUEEZE, ETC. 

AMOUNT AND KIND OF MATERIAL USED 

3 3 . ' 

DATE FIRST PRODUCTION 

DATE OF TEST 

FLOW. TUBING PRESS. 

HOURS T 

CASING I 

34 . DISPOSITION OF GAS {So ld , tt 

3 5 . LIST OF ATTACHJ lENTS 

PRODUCTION 

PRODUCTION METHOD { F l o w i n g , g a s l i f t , p u m p i n g — s i z e a n d t j /pe of p u m p ) 

ESTED 

RESSURE 

CHOKE SIZE 

CALCULATED ' 
• 24-BOUE RATI 

PROD'N. FOR OIL BBL. GAS-
TEST PERIOD . — 

OIL BBL. f GAS MCF. 

sed f o r f u e l , v e n t e d , e t c . ) 

—MCF. 

WATER-

WELL STATUS { P r o d u c i n g o r 
shut . in) 

WATER BBL. 

-BBL. 

GAS-OIL RATIO 

OIL GRAVITY-API (CORR.) 

TEST WITNESSED BY 

36. I hereby certify t h a t tbe foregoing and a t t ached information is complete and correct as determined from all available records 

. SIGNED P . £ A 7 X I S i . d z ^ d Z i ( / y y ^ ) : TITLE O p e r a t i o n s C o o r d i n a t o r DATE F e b r u a r y 5 , 19 7 9 

"(See InstrucHons and Spaces for Addif ionai Data on Reverse Side) 



INSTRUCTIONS 

General: This form is designed for submitting a complete and correct well completion report and log on all types of lands and leases to either a Federal agency or a State agency, 
or both, pursuant to applicable Federal and/or State la'ws and regulations. Any necessary special instructions concerning the use of this form and the number of copies to be 
submitted, particularly with regard to local, area, or regional procedures and practices, either are shown below or will be issued by, or may be obtained from, the local Federal 
and/or State office. See instructions on items 22 and 24, and 33, below regarding separate reports for separate completions. 
If not filed i)rior to the time this summary record is submitted, copies of all currently available logs (drillers, geologists, sample and core analysis, all types electric, etc.), forma
tion and pressure tests, and directional surveys, should be attached hereto, to the extent required, by applicable Federal and/or State laws and regulations. All attachments 
should be listed on this form, see item 35. 
Item 4: If there are no applicable State reqi'irements, locations on Federal'or Indian land should be described in accordance with Federal requirements. Consult local State 
or Fe<leral office for specific instructions. 
Item 18: Indicate which elevation is used as reference (where not otherwise shown) for depth measurements given in other spaces on this form and in'any attachments. 
Items 22 and 24: If this well is completed for separate production from more than one interval zone (multiple completion), so state in item 22, and in item 24 show the producing 
interval, or intervals, top(s), bottoni(s) and name(s) (if any) for only the interval reported, in item 33. Submit a separate report (page) on this form, adefiuately identified, 
for each additional interval to be separately produced, showing the additional data pertinent to such interval. 
Item 29: "Sacks Cement": Attached supplemental records for this well should show the details of any multiple stage cementing and the location of the cementing tool. 
Item 33: Submit a separate completion report on this form for each interval to be separately produced. (See instruction for items 22 and 24 above.) 

37. SU.MMARY OF POROUS ZONES : 
SHOW ALL IMPORTANT ZONES OF POROSITY AND CONTENTS THEREOF; CORED INTERVALS; AND ALL DRILL-STEM TESTS, INCLODINO 
DEPTH INTERVAL TESTED, CUSHION USED, TIME TOOL OPEN, FLOWING AND SHUT-IN PRESSURES, AND RECOVERIES 

38. GEOLOGIC MARKERS 

FORMATION 

Castlegate 
Dakota 
Mo rri son 
Salt Wash 
.Summerville 
Entrada 
Navaj o 
Keyenta 
Wingate 
Chinle 

TOP 

5030 
8820 
9010' 7 
9 3 35*̂  
9642/ 
9700/" 
9830 
9985 

1 0 1 0 3 
1 0 5 6 8 

. BOTTOM 

5330 
9010 
9335 
9642 
9700 
9830 
9920 

10,103 
10,568' 
10.,663 

DESCRIPTION, CONTENTS, ETC. 

^Wet 
'wet 
Wet 
Wet 
Tite 
Wet 
Wet 
Tite 
Wet 
Tite 

Castlegate 
Dako ta 
Mo rrison 
Salt Wash 
Summerville 
Entrada 
"Navajo 
Kayenta 
Wingate 
Chinle •: 
Granite 

MEAS. DEPTH 

5030 
8820 
9010 
9335 
9642. 
9700-
9830 
9985 

10103. 
10568 
10663' 

TRUE VEBT. DEPTH 

• U.S. GOVER.NMENT PRINTING OFFICE: 1974-780-680/VI11-238 
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COMPANY THE ANSCHUTZ CORP 

WELL 

FIELD. 

NO. \ FEDERAL 0/8 

DIAMOND CANYON UNIT 

COUNTY. GRAND .STATE. UTAH 

3850FWL 730FSL Other Services: 

API SERIAl- NO. SEC. 

15 18S 
RANGE 

22E 

Permanent Datum:. GL 
Log Measured From 

Drilling Meosured From. 

KB TTT 
.•Elev.: . 6055 

KB 
Ft. Above Perm. Datum 

DIL 
CDR 

Elev.: K.B. 

D.F. 

G.L. 

9C 

TD55" 

Date 6-8-78 
Run No. ONE 
Depth—Driller 7030 
Depth—Logger 7025 
3tm. Log Interval - y ^ 
Fop Log Interval 112 
l os ing -Dr i l l e r 7" @ Z l b ^ @ @ @ 
l os ing-Logger 

5it Size 61 
ype Fluid in Hole FGM 
Dens. Vise. 9.2 4^ 
pH Fluid Loss 1 2 ^ 10.6^1 ml 

iource of Sample MUDTANK 
Rm (5) Meas. Temp. .554@ 71"'= @ @ 
Rmf (S) Meas. Temp. 

Rmc (5) Meas. Temp, 
.482@ IV^ @ @ °F 

(db - - ' F ° f 

Source: Rmf M 
Rm (5) BHT . 21 @ t ^ ^ f "F °F @ 
Circulation Stopped ^2000 6-8 
Logger on Bottom 0530 6 -9 

\ox. Rec. Temp. IML "F 

quip. Location 77591 G . J . 
ecorded By GRTAYLOR 
/itnessed By Mr. ALLRED/COLlilNS 



Form *-Sid| 
( l U v . S-jd 

¥ 
UNITED STATES 

DEPARTMENT OF THE INTERIOR 
GEOLOGICAL SURVEY 

SUBM 

other In-
Bt r u c t i o n s on 
r e v e r s e a ide) 

WELL COMPLETION OR RECOMPLETION REPORT^Af^^^.OG * 
iR. T Y P E OF WELL: 

b, T Y P E OF COMPLETION: 

NEW 
WELL 

Oil . 
.WELL 

DEEP
EN 

•
liAs I - n 
WELL I I 

D 1)3:1 D 

y 

SSSm 
2. NAME o r oriRATon 

The Anschutz Corporation 

^ffiit IZ. 
" y ^ ' o ^ ^ 

3 . ADDRESS o r OPERATOE ''. 

1110 Denver Club B l d g . , Denve r , C o l o r a d o 

_S43L OIL 

IQl 
~*mn3S 

4. LOCATIO.N OF WELL {Report location clearly and in accordance with any S t x H ^ a f i w r e m e n t t y ^ 

At surface ^"^Vv o T T ' ' V J . , 

At top prod. Interval reported below 3 8 5 0 ' F W L + 7 3 0 ' F S L 

At to ta l depth 

DATE ISSL'ED 14. A F i NO. 

4 3 - 0 1 9 - 3 0 3 7 1 | 6 - 1 5 - 7 7 

.7^ \S F o r m a p p r o v e 
B u d g e t B u r e a u N o . 42-R3S5. t . 

5 . LEASE DESICNATION AND SERIAL NO. 

U-14078 
6. IF INDIAN, ALLOTTEE OR TRIBE NAME 

7. I N I T ACREEME.NT NA.ME 

Diamond Canyon 
S. KARM OR LEASE NAME 

F e d e r a l 078 
f ^ 

9. WELL NO. 

1 0 . FIELD AND POOL, OE WILDCAT 

W i l d c S t 
1 1 , S E C . T., R., M., OK DLOCK AND SURVEY 

OR AREA 

,, SW% SE^ S e c . l 5 T 18S 
R22E 

12 . COUNTY OB 
PARISH 

Grand 

1 3 . STATE 

Utah 
15. DATE SPUDDED 

5-8-78 

1 8 . DATE T.D. REACHED 

6 - 9 - 7 8 

1 7 . DATE COMPL. { R e a d y to p r o d . ) 

P&A 6 - 9 - 7 8 
1 8 . ELEVATIONS (DF, RKB, RT, GR, ETC.)* 

6055 GL 6064 KB 

1 9 . ELEV. CASINGHEAD 

6055 
20. TOTAL DEPTH, UD & TVD 

7030 

2 1 . PLUO, BACK T.D., MD & TVD 2 2 . IF .MULTIPLE CO.MPL., 
HOW .MANY* 

2 3 . INTERVALS 
DRILLED BY 

ROTARY TOOLS 

Sur face -TD 

CABLE TOOLS 

None 
2 4 . PRODUCING INTERVAL(S), OF THIS CO.MPLETIO.N TOP, BOTTO.M, NAME (MD AND T V D ) ' 

NONE 

2 5 . WAS DIRECTIONAL 
SURVEY MADE 

Yes 
26. TYPE ELECTRIC AND OTHER LOGS RUN 

DIL - GR, CNL-FDC-GR 

2 7 . WAS WELL CORED 

.^ ' • ' N o 

23. 

CASINO SIZE 

. 9 - 5 / 8 

: 7 

29. 

WEIGHT, LB. /FT. 

36 

23 

SIZE 

31 . 

_ 

CASING RECORD {Report all s t r ings 

DEPTH SET (MD) 

112 

2760 

LINER RECORD 

TOP (MD) 

PERFORATION RECORD { I n t e r v O 

BOTTOM (MD) 

HOLE SIZE 

12% 

,.' 8 - 3 / 4 

1 

set in toell) 

CEMENTING RECORD 

6 5 s k s 

7 5 s k s 

c i r c u l a t e d 

e s t . t o p 2100 ' 

SACKS CEMENT* 

I, size and number) 

• 0 

SCREEN (MD) 

30. TUBING RECORD 

SIZE DEPTH SET (MD) 

AMOUNT PULLED 

None^ 
1 0 5 6 ' 

PACKER SET (MD) ' 

32. ACID, SHOT. FRACTURE, CEMENT SQUEEZE. ETC. 

DEPTH INTERVAL (.MD) 

" 

AMOUNT AND KIND OF MATERIAL USED 

33.* PRODUCTION 

DATE FIRST PRODUCTION PRODUCTION METHOD { F l o w i n g , g a s l i f t , p u m p i n g — s i z e a n d t y p e of p u m p ) WELL STATUS {Produc in f f o r 
s h u t - i n ) 

DATE o r TEST HOURS TESTED CHOKE SIZE PROD'N. FOR OIL BBL. 
TEST PERIOD 

> • 

GAS .MCF. WATER BBL. UAS'OIL. RATIO 

FLOW. TUBINO PRESS. CASINO PRESSURE CALCULATED 
24-HOUR RATE 

OIL BBL. CAS .MCF. WATER HBL. OIL GRAVITY-API (CORR.) 

3 4 . DISPOSITION OF GAS { S o l d , u i e d f o r f u e l , v c n t e d , e t c . ) TEST WITNESSED BY 

3 5 . LIST OF ATTACHME.VTS 

Logs 
36, I hereby certify tha t the foregoing and a t tached Information le complete and correct as determined from all available records 

SIGNED . 7 ^ ^ ^ ' - - ^ ^ î̂ jLE• O p e r a t i o n s C o o r d i n a t o r 
DATE 

7-19-78 

* (See Instructions and Spaces for Addit ional Data on Reverse Side) 



INSTRUCTIONS 

General: This form Is designed for submitt ing a complete and correct well completion repor t and log on all types of l ands iand leases to e i ther a Fede ra l agency or a Sta te agency 
Or both, p u r s u a n t to applicable Federa l a n d / o r State laws and regulat ions. Any necessary special ins t ruct ions concerning the use of this form and the number of copies to bf. 
subiiilttod, par t icular ly wi th regard to local, area, or regional procedures and practices", e i the r a r e shown, below or will be Lssued by, or may be obtained from, the local Federa l 
a n d / o r Stuto office. See iust ruct lons on i tems 22 and 24, and 33, below regard ing s epa ra t e repor ts for s epa ra t e completions. '-. . • • ?-
I t not filed prior to the t ime th is summary record is submitted, copies of all current ly aVailable logs (dr i l lers , geologists, .sample and core analysis , al l types electric, e tc . ) , forma' 
t ion and pressure tests, and directional surveys, should be a t tached hereto, to the ex ten t required by applicable Federa l a n d / o r S ta te ' l aws and regulat ions. - A l l a t t achments 
shoulil be listed on this form, see item 35. ] •; , ' i . ji ,̂ : . .:.i..:i. -• 
Item 4: If there a re no applicable S ta te requirements, locations on Federa l or Indian; land should be described in accordance with Federa l requirements ; ' . 'Consul t local S ta te 
or Feileral office for specific instructions. ' • . . • • ' , ! ,• ;;'.-; 
Item 18: Indicate which elevation is used as reference (where not otherwise shown) for depth!measurements given in other spaces on this form and In any a t tachments . 
Items 22 and 24: If th is well is completed for separate production from more than o n e j n t e r v a l zone (mult iple complet ion) , so s ta te in item 22, and in item 24 show the producing 
interval , or intervals, t o p ( s ) , bo t tom(s ) and name(s ) (if any) for only the interval reported in Item 33. Submit a s epa ra t e repor t (page) pn thia form, 'adequate ly identified, 
for each addit ional interval to be separately produced, showing the addi t ional da ta per t inent to such interval . ' 
Item 29; "Sacks Cement" ; Attached supplemental records for th is well should show the details of any mult iple s tage cementing and the location of the cementing' tool . " 
Item 33: Submit a separa te completion report on this form for each in terval to be separate ly produced. (See ins t ruct ion for i tems 22 and 24 above.) 

•' i I ,--•-- I i 

• • • • • . - : . • ) • ' . ; : : 

37. SUMMARY OF POKOUS ZONES: ;• . : .• 'V 
SHOW AM, IMPORTANT ZONES OF POROSITY AND CONTENTS THEREOF; CORED INTERVALS ; AND . ALL DRILL-STEM TESTS, INCLUDING 

: DEPTH INTERVAL TESTED, CUSHION USED, TIME TOOL OPEN, FLOWING AND SHUT-IN PRESSUBES, AND EEC0VEEIB8 

FORMATION 

Dakota 

Morrison 

S a l t Wash 

Entrada 

3 • :: : 

1 ' . . . ' 

\ _ ,̂  ( 

\X' ' -' 7-

TOP 

6192 

6342 . 

6628 i 

6950 ' 

•• - i 

.: 

BOTTOM 

6342 

6628 

6 950 

TD ; 

,•• ; 

DESCRIPTION, CONTENTS, ETC. ; 

: Sand'+ Shale ;-;Wet:. .,; ' ••: • '37 

T i t e Sands + Shale! ' "I i 

Ti te : Sands. V Shaie^ . ' . : : ; '', . ^•,-

Wet ; . . :y\ ; . iZ . . S 7 \ | '" ••'' 

il : '•̂ 7 \ rfWl'-'X:, 3 -" 
,, . j;;'::J r - , y - . y \ j ; . ; , '• -̂  

':I ' '. . '^ \ . . : \ ' X ^ ~ 3 z'i " J• 

7- - '.' ^ ' ' ' ' i ; ; ^ i '•••', !"; : • ':'•.. 7 - -'- ' 

38.7 GEOLOGIC MARKERS 'x '• 

• 1 «AMB 

Wasatch .:.. 

Mesaverde -

Mancos '̂ ' 

Dakota 3 

I ^ r r i s o n .^ 7: 

S a l t Wash'' 

Entrada 

'TD 

TOP •' ' 

MEAS. DEPTH 

'"'Sur 

350 

,:2710 E s t . 

6192 ;, 

^6342 

6628 ,. ; 

6950 

.7C)30 ; 

TEOB TBBT. DEPTH 

+6055 

+5705 

+3345 

- .137 

- 2 8 7 

- .573 

- 895 

- 975 

U.S. GOVERNMENT PRINTING OFFICS: IMS—0-683636 
. GP 0 8 7 0 - 4 0 1 1 

5^ 



r u m « - » 0 
(Kev. 5-.6S) 

UNIT-V J STATES SUBMIT IN DUPUCAT̂ » 

DEPARTMENT OF THE INTERIOR . '.f-ul'n '̂on 
reverse side) 

G E O L O G I C A L S U R V E Y 

I Q I 

WELL COMPLETION OR RECOMPLETION REPORT AND LOG 
la . TIfPE OF WELL: oil. I I GAS I—I 

WELL I I WELL I I 

b. TYPE OF COMPLETION: 
NEW I 1 WORK I 1 DEEP- f"! 
WELL I I OVER .1 I EN L_l 

PLUG 
DACK 

DRY t H > O t h e r . 

L J r.EsvR. 1 I o t h e r . 

\ i 5 ! . / XIpy 

2 . NAME OP OPERATOE 

., -743 
The Anschutz Corporation 

xxxz 
3 . ADDRESS OF OPERATOE 

.1110 Denver Club Building, Denver, Colorado 80^ 
* A."̂ ^ 7 ^ 

"̂̂ iS2'-
A. LOCATION OF WELL {Report location clearly and in accordance with any S ta t e require 

^'""•^"" 1630 ' .FWL, 1490 ' FSL 

At top prod. Interval reported below 

At total depth 

1 4 . PER.MIT NO. DATE ISSUED 

API 43 -019-303521 4 - 1 9 - 7 7 

Form approved. 
BudKet Bureau No. 42-R355.E. 

r>. LEASE DESIGNATION AND SERIAL NO. 

U-0149769 
6. IF INDIAN, ALLOTTEE OP TRIBE NAME 

7. UNIT AGREEMENT NA.ME 

^ X E a s t Wil low Creek 
VS/^J.-ARM OB LEASE NAME 

O l e d e r a l 769 
9:"W,ELL NO. 

XI O 
/ I C ; FIELD AND POOL. OE WILDCAT 

^ : 
W i l d c a t 

11. SEC, T., R.. 51., OR DLOCK AND SURVEY 
OR AREA \ 

S e c . 1 9 , T . 1 9 S - R . 2 1 E . 
12 . COUNTY OR 

PARISH 

Grand 

1 3 . STATE 

U t a h 
I S . DATE SPUDDED 

4 - 7 - 7 8 

1 6 . DATE T.D. REACHED 

5 - 2 - 7 8 

17. DATE COMPL. {Ready to prod.) 

P & A 5 - 3 - 7 8 

1 8 . ELEVATIONS (DF. RKB, RT, CR, ETC.)* 

6514 GL, ,6523 KB 

1 9 . ELEV. CASINGHEAD 

6 5 1 4 ' 
20. TOTAL DEPTH, MD A TVD 

5 4 0 0 ' 

21 . PLUG, BACK T.D., MD i TVD 2 2 . IF .Ml LTIPLE CO.MPL., 
HOW .MA.NY* 

CABLE TOOLS 2 3 . INTERVALS ROTARY TOOLS 
DRILLED BY . 

^ I S u r f a c e - T D I None 
2 4 . PRODUCING INTERVAL(S), OF THIS COMI'LETION TOP, BOTTOM, NAME (.MD AND TVD)» 

None 

2 5 . WAS DIRECTIONAL 
SURVEY .MADE 

Yes 
26. TYPE ELECTRIC AND OTHER LOGS RUN 

DIL, CNL/FDL, BGT 

2 7 . WAS WELL CORED 

No 
28. 

CASINO SIZE 

8 - 5 / 8 " 

29. 

WEIGHT, LB. /FT. 

24# 

CASING RECORD {Report all s t r ings 

DEPTH SET (MD) 

1600 

HOLE SIZE 

set in well) 

CK.MENTING RECORD 

C i r c u l a t e d t o s u r f a c e 

LINER RECORD 

SIZE 

31 

TOP (MD) BOTTO.M (MD) SACKS CEMENT* 1 

PERFORATION RECORD { I n t e r v a l , s i z e a n d n u m b e r ) 

SCREEN (MD) 

A.MOUNT PULLED 

30. TUBING RECORD 

SIZE DEPTH SET (MD) PACKER SET (MD) 

32. ACID. SHOT, FRACTURE; CEMENT SQUEEZE, ETC. 

DEPTH INTERVAL (MD) A.MOUNT AND KIND OF MATERIAL USED 

-

33.* 

DATE FIRST PRODUCTION 

DATE OF TEST 

FLOW. TtrBING PRESS. 

HOURS T 

CASING I 

3 4 . DISPOSITION OF GAS ( S o i d , U 

^̂  
PRODUCTION METHOD {FlO 

ESTED 

RESSURE 

CHOKE SIZE 

CALCULATED 
24-HOUR RATE 

sed for fuel, vented, etc.) 

PRODl^CTION 

wing, gas lift, pumping—size and type 

PROD'N. FOR OIL BBL. . 0 
TEST PERIOD 1 .• 1 

OII. BBL. GAS .MCF. 

Of 

A S -

pump) 

— .MCF. 

WATER-

WELL STATUS ( P r o d u c i n g o r 
shut-in) 

WATER BBL. 

-BBL. 

UAS-OIL RATIO 

OIL GRAVITY-API (CORR.) 

TEST WITNESSED BY 

3 5 . LIST OF ATTACHMENTS 

LOGS 
36. I hereby certify t ha t the foregolns and a t tached Information Is complete and correct as determined from all available records 

SNED 7 < S S / z > L-2<23 TITLE 0(Xii.f\riot~is Cc>o.KDII^ATQII DATE S l z I i S l S -SIGr 

*(See Instructions and Spaces for Addit ional Data on Reverse Side) 



NSTRUCTIONS 

General: This form is designed for submitting a complete! and correct well completion report and log on all types of lands and leases to either a Federal agency or a State agency,' 
or both, pursuant to applicable Federal and/or State laws and regulations. Any necessary special instructions concerning the use of this form and the number of copies to be 
submitted, particulariy with regard to local, area, or regional procedures and practices, either are shown below or will be issued by, or may be obtained from, the local Federal' 
and/or State otfice. See instructions on items 22 and 24, and 33, below regarding separate reports for separate completions. 
If not filed prior to the time this summary record is submitted, copies of all cvurrently available logs (drillers, geologists, sample and core anaiysis.'all types electric, etc.), forma
tion and pressure tests, and directional surveys, should be attached hereto, to the extent requireti by applicable Federal and/or State laws and regulations. All attachments 
should be Usted on this form, see item 35. ' . 
Item 4: If there are no applicable State requirements, locations on Federal or Indian land should be described in accordance with Federal requirements. Consult local State 
or Federal office for specific instructions. • . 
Item 18: Indicate which elevation is used as reference (where not otherwise shown) for depth measurements given in other spaces on this form and In any attachments. 
Items 22 and 24: If this well ia completed for separate production from more than one interval zone (multiple completion), so state in item 22, and in item 24 show the producing 
interval, or intervals, top(s), bottom(s) and name(s) (if any) for only the interval reported In item 33. Submit a separate report (page) on this form, adequately identified, 
for each additional interval to be separately produced, showing the additional data pertinent to such interval. 
Item 29: "Sacks Cement": Attached supplemental records for this well should show the details of any multiple stage cementing and the location of the cementing tool. 
Item 33: Submit a separate completion report on this form for each interval to be separately produced. (See instruction for items 22 and 24 above.) 

"SI. 

• ."V 

37. SUMiMARY OF POROUS ZONES : 
SHOW ALL IMPORTANT ZONES OF POROSITY AND CONTENTS THEREOF; CORED INTERVALS; AND ALL DRILL-STEM TESTS, INCLODINO 
DEPTH INTERVAL TESTED, CUSHION USED, TI.ME TOOL OPEN, FLOWING AND SHUT-IN PRESSURES, AND RECOVERIES 

FORMATION T O P BOTTOM DESCEIPTION, CONTENTS, ETC. 

38. GEOLOGIC MARKERS 

Mest! 7&reia. 

Dakota 
Morrison 
S a l t Wash 
Entrada 
T.D. 

HEAS. DEPTH 

Sc^'7ttc-e 

4571 
4694 
4846 
5326 
5400 

TSUB TEET. DEPTH 

Subsea 

+6514 
+1943 
+1820 
+1668 
+1188 
+1114-

& i -

X ^ 

U.S. GOVERNMENT PRINTING OFFICE ; 1963—C>-«S363S 
G P O 8 7 0 - 4 0 1 ' 

Sb 
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rOMPANY THE ANSCHUTZ CORP 
) 

WELL. 

FIELD. 

FEDERAL 7 6 9 - 1 

WILDCAT 

COUNTY 

NE SW 

GRAND STATE UTAH 

1630FWL 1490FSL 

API SERIAL NO. 

19 19s 
RANGE 

21E 

Permanent Datum: 

Log Measured From 

Dril l ing Measured From_ 

GL .; F IPv 6 5 1 ^ 

KB 
KB 

_Ft. Above Perm. Datum 

Other Services: 

DIL n\ 

om-Aikm 
Elev K.B.. 

D.F.. 

G.L. SSSK̂  
Date 5 - 1 - 7 8 
Run No. ONE 
Depth-Dr i l le r 5400 
Depth —Logger 

—1.^- . . ^ -J —*.. . ^ . 

Btm. Log Intervol ^gJlg^gg.'/ 
Top Log Interval 

Casing—Drifler 
M: 

3 5 /8@ 1600 @ 
Casing—Logger 

Bit Size 7 7 /8 
Type Fluid in Hole FGM 

Dens. Vise. Q.O 3 3 L 
p H Fluid Loss 1 1 . 0 

MUD IANK 
,8 ml 

Source of Sample 

Rm {lu Meos. Temp. .547@ 7OF @ @ 
Rmf fo) Meos. Temp. 299@ 7 OF @ °F @ °F @ 
Rmc ;a) Meos. Temp. © • @ °F °F @ 
Source: Rmf Rmc M 
Rm (a) BHT ,28 @ @ (a) °F @ 
Circulation Stopped TitOO 
Logger, on Bottom Y T W 

Max. Rec. Temp. "F 

TT^W Equip. Location 

"GRIAYLOK 
ALLRtD/POWfiLL 

Recorded By 

Witnessed By Mr. 

5 w s - i a 7 » , w 
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F o r m 9-330 
(Rev. i S-Ti.T),, 

7SO 
UN.TED STATES 

DEPARTMENT OF THE INTERIOR 
GEOLOGICAL SURVEY 

S U B M I T I N D U P L i . . . r E » 

( S e e o t h e r In
s t r u c t i o n s on 
reve r se s ide) 

WELL COMPLETION OR RECOMPLETION REPORT AND LOG* 
l a . T Y P E O F W E L L : 

b . T Y P E O F C O M P L E T I O N : 

OIL 
WELL D GAS 

WKLL DRY I I Other , 

.NEW 1 1 WORK 1 1 DEEP- | 1 PLDU 1 1 
WELL LXJX OVER 1 1 ES 1 1 DACK 1 1 

2 . NAME OF OPERATOR 

T h e A n s c h u t z C o r p o r a t i o n 
3 . ADDHESS OF OPERATOE 

2 4 0 0 A n a c o n d a T o w e r , D e n v e r 

DIFF. r - | 
r.EsvR, 1 1 O t h e r _ 

, C o l o r a d o 8 0 2 0 2 
4 . LOCATION OF WELL {RcyorX XocaXion c l e a r l y a n d in a c c o r d a n c e i c i t h a n y S t a t e r e g u i r e m e n t a ) * 

A t s u r f a c e , , _-. 

• 7 6 8 ' F N L , 1 5 2 0 ' F E L 

A t t o p p r o d . I n t e r v a l r e p o r t e d b e l o w 

A t t o t a l d e p t h 
1 4 . PERMIT NO. DATE ISSUED 

F o r m a p p r o v e d . 
B u d g e t B u r e a u No . 4 ; -R355 .6 

< ^ 

5 . LEASE DESIO.NATIO.S AND SERIAL NO. 

n - 1 S I 04 
6. IF I.NDIA.N, ALLOTTEE OR TRIBE NA.ME 

7. LNIT ACREEME.NT .NAME 

s. FARM OB 

F e d e r a 
9. 

10 

W 

WELL XO 

LEASE NA.\IE 

1 

1 
. FIELD AND 

i l d c a t 

1 0 4 

POOL, OR WILDCAT 

H . SEC, T - R., M.. OH BLOCK AND SURVEY 
OB AREA 

S e c . 4 , T . P 0 . S - R . 2 1 R 
12 . COL'NTT OR 1 3 . STATE 

PARISH 

G r a n d • U t a h 
15. DATE SPCDDED 

4 - 2 9 - 7 8 

1 6 . DATE T.D. REACHED 

5 - 1 0 - 7 8 

1 7 . DATE COMPL. { R e a d y to p r o d . ) 

6 - 2 2 - 7 8 

1 8 . ELEVATIONS (DF, RKB, RT, GR, E T C . ) ' 

6 1 5 9 GR 6-2 0 5 KB 

1 9 , ELEV. CASINGHEAD 

6 1 9 5 
20. TOTAL DEPTH, MD & TVD 

4 3 0 0 ' . . ; • 

21. PLUG, BACK T.D., MD 4 TVD 

3 9 2 0 " 

2 2 . IF .MULTIPLE CO.MPL., 
HOW MANY* 

2 3 . INTERVALS 
DRILLED BY 

ROTARY TOOLS CABLE TOOLS 

0 - 4 3 0 0 ' 
2 4 . PRODUCING INTERVAL(S), OF THIS COMPLETIO.N TOP, BOTTOM, NA.ME (MD AND T V D ) ' 

D a k o t a 3 5 2 0 ' - 3 5 2 6 ' MD 
3 5 4 9 ' - 3 5 5 5 ' M D 

2 5 . WAS DIRECTIONAL 
SURVEY MADE 

Y e s 
2 6 . TYPE ELECTRIC AND OTHER LOGS RUN 

DILL-GR, FDC-CNL-GR, Geologic Report, Geologic Well Log 

2 7 . WAS WELL CORED 

No 
2S. 

CASINO S1Z.E . 

8 - 5 / 8 " 
4 h " 

29. 

WEIGHT,. LB./FT. 

2 4 # 
1 0 . 5 # 

C A S I N G R E C O R D { R e p o r t a l l s t r i n g s 

DEPTH SET (MD) 

3 1 9 
4 1 1 9 ' 

LINER RECORD 

SIZE 

• ; . 

31 . 

TOP (MD) BOTTOM (MD) SACKS CE 

HOLE SIZE 

1 2 3 s " 
7 - 7 / 8 " 

s e t i n w e l l ) 

CEMENTING RECORD 

2 3 0 s x 
3 0 0 s x 

MENT* 

PERFORATION RECORD { I n t e r v a l , s i z e a n d n u m b e r ) 

3 5 2 0 - 2 6 3 / 8 " h o l e s 2 S P F 
3 5 4 9 - 5 5 3 / 8 " h o l e s . 2 S P F 

SCREEN (MD) 

AMOUNT PULLED 

N o n e 
N o n e 

30. TUBING RECORD 

SIZE 

2 . 3 7 5 

DEPTH SET (MD) 

3 5 6 5 ' : 
• 

PACKER SET ( i l D ) 

82. ACID. SHOT, FRACTURE, CEMENT SQUEEZE, ETC. 

DEPTH INTERVAL (MD) 

, 

AMOUNT AND KIND OF MATERIAL USED 

' • 

33.' PRODUCTION 
DATE FIRST PRODUCTION PRODUCTIO.N .METHOD { F l o w i n g , g a s l i f t , p u m p i n g — s i z e a n d t y p e of p u m p ) 

J l Q w i n g , 

WELL STATUS { P r o d u c i r u f o r i 
shut-in) S . I . Q--,07 

î !.0. PL Connection 
DATE OF TEST 

7 / ? n / 7 8 

HOURS TESTED CHOKE SIZE 

2 8 / 6 4 

PROD'N. FOR 
TEST PERIOD 

>-

OIL BBL. GAS .MCF. 

3 6 0 0 

WATER BBL. OAS-OIL RATIO 

FLOW. TUBING PRESS. CASING PRESSURE CALCULATED 
24-HOUR RATE 

OIL BBL. 

3 4 3 6 0 0 

GAS MCF. 

4 8 0 0 
WATCa BBL. OIL GRAVITY-API (CORR.) 

3 4 . DISPOSITION OF CAS { S o l d , Uted f o r f u e l , v e n t e d , c t c . ) 

F l a r e d 

TEST WITNESSED BY 

J. N. Burkhalter 
3 5 . LIST OF ATTACH.MENTS 

3.. . . . . . . . . . . . . . , _ . . . . . , . , . . . ,. _ . . _ . _ . . . . . . „ , . . _ 

SIGNED TITLE P r o d u c t i o n C o o r d i n a t o r n ^ ^ K 1 2 - 4 - 7 1 

"(See instrucHons and Spaces tor Ac ld i t i cna l Data on Reverse Side) 



<3 

ie 
INSTRUCTIONS 

General: This form is desigued for submit t ing a complete ancl correct well completion repor t and log on all types of lands and leases to either a Federal agency or a State i> 
or both, pursuant to applicable Fetleral a n d / o r Sta te laws and regulations. Any necessary spo<jial instructions concerning the use of this form and the number of copier 
sulHiiitted, jiarticularly with regard to local, area , or regional i)rocc<iures ami practices, eitl ier are sliowii below or will bo issued by, or may be obuiined from, the local ! 
a n d / o r Sta te oflice. See instructions on itenis 22 and 24, and 33, below regarding sepa ra t e reports for separa te cpmiiletlous. 
If not filed prior to the time this summary record is submitted, copies of all current ly available logs (dri l lers, geologists, sample and core analysis, all types electric, e tc . ) , 
tion and pressure tests, and directional surveys, should be at tached hereto, to the extent required by applicable Federal and /or State laws and regulat ions. All a t t ac ' 
should be listed on this form, see item 35. 
Item 4: If there are no applicable State reqi ' i rements, locations on Federal or Indian land should be described in accortlance with Federal reijuiremeuts. Consult loc." 
or Kcsieral office for specific instructiops. 
Item 18: Indicate which elevation is used as reference (where not otherwise shown) for depth measurements given in other spaces on this form and in any a t tachments 
Items 22 and 24: If this well is completed for separa te production from more than one interval zone (mult iple completion), so state in item 22, and in item 24 show tbe pre 
interval , or intervals, t o p ( s ) , bott()m(s) and n a m e ( s ) (If any) for only the interval reported In Item 33. Submit a separate report (page) on this form, adetiuatoly ide 
for each addit ional interval to be separately produced, showing the addit ional data pert inent to such interval. 
Item 29: "Sacks Cement": Attache<l supplemental records for this well should show tbe details of any multiple stage cementing and the location of the cementing tool. 
Item 33: Submit a separa te completion report on this form for each interval to be separately produced. (See instruction for items 22 and 24 above.) 

• i i cy , 
.1 l)e 
vral 

i i i a -

• • n t s 

la te 

• • i n g 

iied, 

37. SUMMARY OF POROUS Z O N E S : 
s n o w ALL I M P O R T A N T Z O N E S O F P O R O S I T Y AND C O N T E N T S T H E R E O F ; CORED I N T E R V A L S ; AND A L L D R I L L - S T E M T E S T S , I N C L O D I N O 
D E P T H I N T E R V A L T E S T E D , C U S H I O N U S E D , T I M E T O O L O P E N , F L O W I N G AND S H U T - I N P R E S S U R E S , AND R E C O V E R I E S 

38. GEOLOGIC MARKERS 

FOR.MATION 

Dakota 
Morrison 
Salt Wash 
Entrada 

TOP 

35227 
3706 ' 
3889 ' 
4266 ' 

B O T T O M 

3 7 0 6 
y 
2 

3889 
• 4 2 6 6 ' 
No t 

R e a c h e d 

D E S C R I P T I O N , C O N T E N T S , E T C . 

Sandstone - Gas 
Wet - Tite 
Wet - Tite 

Wet Tite 

Dakota . 
Morrison. 
Salt Wash' 

Entrada 

M E A S . D E P T H T R U B V E R T . D E I T H 

3522 • 
3706 • 
3889 ' 

4266 ' 

3522 • 
3706 ' 
3889.' 

4266 ' 

• U.S. GOVERNMENT PRINTING OFFICE: 1974-780-680/VI11-238 
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d^C3c7 7 Si 

/=^57" <ZoA^P 

/ ( S O S - / R - . ^ z t 

MU. R i i ^ j ^ i i -

d o Q G ^ d a*^ 7CJ 7?^7OCZ) ?<o<n<r> 
cZZ J ^*^ 

2:>c//^/='AcE' SuckfToi^rroe 

3Z/isrcS<syiT-t^ 
— ^ 

S-Pyi/zcio s 

%Zif<t>77i S / i . T 

D^fyoTZ! 

SSko^/e 7/-r-A/' 

/i7c>ieje./Si:>Aj 

. ^ ^ c z r LClA£// 

-^OA/tM/l^^jyl i - lZ^ 

^ A J - p i ^ j A n y ^ 

SiicKnte^s 

7 ^ 

f t : ^ ^ - y 

S o 

/ 0 2 ^ 

iSr^ 

3/S 

S o 
ToP 

GS 

y 

V 

1 0 0 

.-• 7 2 

7S-

So 

S'd 

^v 

a 

•y. 
s s 

o 

o 

S7 

S S 

I O 

17 

l£> 

/Op 

• / 

Cork 

5 

-

1'3« 

-..X-

7c 

>4.o 

f.o 

t / , 6 . 

lo.o 

S'<S-r~7-OA.' * ./AJ G M T i L A D y i - y ^ T - - 4 - 5 - ^ 

1 

7 

• ^ 

' 

„ ' 

fforrof.^ 32A 

-

T h y 6 S ' 

Z?/Z7-^ 

/ZIO"/^ ^ 73J2 3 (T-a) 

1 

•• . ' • ' • . • • • ' . 1 

• . 

" • ' " 1 
• 1 

1 



-^-•--

-^;T>V'' 

-Egg-lfe^-.-j-rt^'.^-e 'J:.a,-fei.r.._ 

• O i 

<; 
ce 

— l i o ; |oo 
— LLJ 

I 

COMPANY__ THE ANSCHUTZ CORP 

^ ^ O ' I Z 
- o p I I < 

O t' o > I o 
u u. —I > i u 

WELL 

FIELD 

FEDERAL 10^ -1 

WILDCAT \ ^ ' i 

COUNTY. GRAND STATE UTAH 

Loccr.o.n. API Ser ia l N o . _ 

500FNL 1400FEL 

c„, k T^„ 2 OS _Rge. 21E <Z 
O t h e r Services: 

FDC-CNL-GR 

Pe.'rr^cnent D a t u m : 

Log M e a s u r e d From 

D r i l l i n g M e a s u r e d F r o m . 

GL 
KB 10 

Elev. : . 6159 
Ft. A b o v e Perm. D a t u m 

KB 

Elev.: K.B.fej6.9f , 
D.F. 

Gl 6159 
^ - i r 

Dote 5 - 1 0 - 7 8 

iill 
<ur. N o . 

D e p t h - D r i l l e r 

Dep ih —Logger 

it—,. Log In te rva l 

i ONE 
; i+320 
: ^329 

; ^mm n.v 

1 

1 

: 
Top 

l o s ' ' 

I c i r 

i : ; S. 

Type 

- l u i d 

De 

P-H 

. o g In te rva l 

g—Dr i l l e r 

g —Logge r 

ze 

F lu id in Ho le 

Level 

- i . j Vise. 

1 F lu id Loss 

icw-rce of S a m p l e 

Rm 

'<r^f 

f^mc 

,G.. M e o s . T e m p . 

,2 M e o s . T e m p . 

'a M e o s . T e m p , 

Source : Rmf Rmc 

R-r 

FifT-e 

'.^ax. 

a- BHT 

Since Ci rc . 

Rec. Temp. 

: 5 J ! D . I Loco t lon 

^ecr 

A':;-.: 

d e d By 

-ssed By 

i 322 
8 5 / 8 1 

1 322 
! 7 7 /8 
i FGM 
'' FULL 
t 

319 

- -
- - m l 

: CIRCULATED 
i 1 . 06 £ 
i . 8 2 2 a 

1 . 5 9 ^ 
1 M i 
• 0 . 6 0 i 

67 F 
67F 
67^ 
C 

^moz 
'. 3 HOURS 
1 

i 

1 5642 ! 
! LAUDE 
: POWELL 

^ ^ ^ F 

G . J . 

• a . ' . rs @ 
1 
'. 

•• i 

' : ! 

: 1 i 1 
ml ml ^ . - J . . ' ml 

• . i . 

'^' 
(£ . • 

:.?-

- F ; 

^Fi 

"F! 

® 
(ci' 

(<2> 

' F 

•F 

"F 

i 
@ •'F : @ 'F 

' F : ' T 
: ' 

1 

• @ 

•a-

ra-

T 

-F 

"F 

'a- T 

F 

; 



2& 7 - ^ 3 o a o 

zQi ' ) <zj-yd-

Cs/-7^^ -7.^'^S:^-

lS.^Z(7y7^ " .3^7 . 

_ S 7. - . S b d . 

_ /Z0.7J -

_. ^.-z^.. 

"7̂  

, a e t i ^ c=.&-^^=s> 

..^Si3-

_7.0 

4' ̂ _ 
-7.7-

S,g_-

Si^ 

70,0-

/y^^-4-

Tr^Z^. ._ 

x i s ^ 

7d^< '̂  

S7dT. ^ -7^<^ . ^ s^3>s -7^-^-^ d/:-/ 
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N 

o 

COMPANY. ^ y Z i f Z ^ L Q y ^ Syp/ r /X 'y?^?^ 

WELL 

FIELD, 

/ S S ^ Z P ^ ^ y ^ ^ ^ / - P l C 

ded. / • / - j p c y j 

COUNTY / S ^ y j y y j o STATE T/ r -y^yy 

Location: p . O ^ O '^-^7^. y ^ ' S o o ^ i ^ c J ^ y Other Services: 

7 

Permanent Datum: 
Log Measured From yZTy , / 3 Ft. Above Perm. Datum 
Drilling Measured From / C P G.L. SV3Z 

Date <27 - 7 2 . 0 - < 2 > J 
Run No. y o y o 
Type Log ^ / P / i y 
Depth—Dril ler /7Z. 7 ^ Z 
Depth—Logger / ^ , 7 8 7 
Bottom logged intervol /^fes^^g-^ '•'\'7 
Top logged interval 
T'ype f luid in hole 

Salinity, PPM Cl. 

9 J c y o 
^ / 9 y r ? 

Density /Ty. 21 
Level y^c /^^ 

Max rec. temp., deg F. ^STB 

d^/e/7ss. 
Operating rig time 
Recorded by 
Witnessed by ZZ? 3 y^'.z/j^y^ p ySyijip, ' /^ 

RUN 
No. 

BORE-HOLE RECORD 
Bit From To 

yz> 

CASING RECORD 
Size Wgt. From To 

:Z J3f/ey/ic£- I ^ 2 1 7 / 



dXS. " \'' '''\dS'^S.'iS7u.}72_-:i3S:~*.7:yt'S:^'SyS': : 

z 
^o 

COMPANY. n f / ' <0 / / ( , 0 YT-i p a n t^ 

W E L L 

F IELD. 

F e . d ^ r - c L J I ' 2 L 

ISLXL^ 
COUNTY_ Gnxnd .STATE iiUr 
Locat ion: Z O S o ' S / . V. £* S o o ' tO 1-V. 

f r e m l i ^ ^ o * - / j o r -

S e c : _ j £ i _ T w p . _ _ 2 L S _ R g e . /7 F 

Permanent D a t u m : 
Log M e a s u r e d From 
Dr i l l i ng M e a s u r e d F rom. 

Date 

J l ^ Yi Ft. A b o v e Perm. Da tum 

JLA 

Othe r Services: 

234 
7 

Elev.: K.B. 
D.F.. 

Q . V . X i / i l Z L 

J - 1 - I.SL 
Run N o . 
Type Log r.KN 
D e p t h — D r i l l e r J P dHS 
D e p t h — L o g g e r 
Bot tom l o g g e d in te rva l 
Top l o g g e d i n te rva l 
Type f l u i d in ho le .S S/»1 

Sa l in i t y . PPM C l . > 2.00^ QUO 
Densi ty ] 1 , 2 
Level 

^ k M a x rec. t e m p . , d e g F. mm g 
X 

7 - / H o n 
O p e r a t i n g r ig t ime Z h r 
Recorded by 1 I7 n •jcruxS-
W i t n e s s e d ' b y K ' ' Le ha-ne 1 
RUN 
No. Bit 

BORE-HOLE RECORD 
From 

CS(S 
To 

CASING RECORD 
Size Wgt. Fro, 

^ 
' u , r 

To 

? ? ^ 7 / 



:̂ 3Sd\ i3S y 7i3i2MdMB: 

~- i j-^.d^^'JS ' Y t Z l 

Z 
>- ^ O 
^ o p 

o ^ o ^ 
VJ tl 1 > 

>-
Z 
< 
a. 
O 
u 

y^gSafe :AS?SSiigfefeag5i^%^^j%#ft^^^gfe^^ 
aiT^imuwi imwtPiiaw iii jpgw, 'wriM>Fp^^ 

C O M P A N Y S P i > / / 7 ) 7 C r 7 r r t x , a : n , _ 

J t 
W E L L . 

F I E L D . 

PeA r̂a.1 ISL 

IsAUcA 
C O U N T Y C i r o ^ r x r/ . S T A T E , iil^ 
L O C A T I O N ^ O i - o ' S / c A - S ^ o ' K J L 4 r 

N . E . C o r 

S e c . ^ ^ .Twp..aL5. Rge. / Z / f 

O the r Services: 

-Xi^ Permanent D a t u m : _ 
og M e a s u r e d From. 
5r i l l ing M e a s u r e d From f<r', .B 

., Elev 2^39 
y . R , 1 ^ Ft. A b o v e Perm. Da tum 

Elev.: K.B. # 4 a r g 3 

D.F. 
G.L. V V J f 

)ate 3 - 2 / - ^<r 
lun N o . 
) e p t h — D r i l l e r 23L8_ 

^ 
>epth—Logger J3L3-21-
tm . Log In terva l .SS^lEMS-Xv'A 
op Log In terva l Z L Z Z Z ^ 
o s i n g — D r i l l e r J 3 S 7 3 ® 1 3 Z 3 - @ @ @ 
o s i n g — L o g g e r 1 2 2 Z 
it Size 
/ pe Flu id in Ho le f r .Al 

Dens. I Vise i..S- 7 2-
pH Flu id Loss 
Source of Sample 

^ y s I ( ^ ,Vn i l ml m! ml 

r, 
Rm @ Meos. Temp. k,Oc\ @ ^ 1 °F @ ''F @ If 

If 
°F 

Rm) @ Meos. Temp. X^^B_^jUiIf fi> °F @ @ 
Rmc @ Meos. Temp. /• 2 @ /. / °F @ °F @ @ 
Source: Rmf / ^ 
tm @BHT A . f t f @g<?9:S-̂ °F @ °F @ ''F @ If 

i 
I 

°Fl 

T)e Since Circ. ^A r 
qx. Rec. Temp. IPS °F °F 

u ip . Locat ion 

co rded By 
/ L Z Z L ± ± 2 3 L k 

J S .Tf iomctS-



I i 
J ' l ' I'.^C:'''. 

CM 
^ 
"^ 
C\J 
1 

V . 

K 
y) 

7 

U
N
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. 
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r 
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O 
u ty o 

u. Zl 

U J 

>-z 
< 
a. 

U 
VJ 

COMPANY 3 Jirl i S I I C o m p . n ^ 

WELi F ^ . A e r J ] - ? C 

FIELD IS'Hc^-J . 

COUNTY Cs-c^nJ STATE I T J ^ ^ 

LOCATION P e s o ' s I 

Sec. g 4 Twp. 2 f S Rge. H E 

Permanent Datum: / l . l 
Log Measured From k , fi 

., Elev.; 313.13^ 
13 Ft. Above Perm. Datum 

Drilling Measured From k', R 

Other Services: 

Elev.: K.B.. 
D.F 
G.L. ^ ^ 3 9 

JDate ^ - 3 0 - ^ ' t 
Run No. i . 
Depth—Dril ler 75 ^0 
Depth—Logger JZJS_kj&_ 
Btm. Log Interval 
Top Log Interval J ^ r > . e > 
Casing—Dril ler UZ/SMZZSA @ @ @ 
Casing—Logger -LZ2Z-
Bit S ize 
Type Fluid in Hole F G M 

"Yl Dens. sc. 
pH I Fluid Loss 

"Source of Somple^ 

3ZL J ^ 
l l . O <?, 0 m l ml m mi 

X2 JX . 
Rffi @ M a o s . Temp. I'b?, @ 71, °F @ °F @ @ If 

°F Rmf @ Meos. Temp. PrS'^® Z ^ " ' ' @ °F @ @ 
Rmc @ Meos. Temp. O.^tR @ 7 4 °F @ °F @ °F @ °F 
Source: Rmt 'mc JA. 
Rm @BHT r?.s-/ @mm^? M. @ @ 

Time Since Circ. H hr 
Max. Rec. Temp. /.V^ 

4'.<>Z<i \\)er3Sl 
°F 

Equip. I Locotion 
Recorded By ( \ . T / r f t r ^ A / 
Witnessed By 

^ ' .^t-2££.lLlii' • 
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7 ° i = 
^ Q < - • 
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>-
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COMPANY S/7S-ZI. S>y/: S S ^ ^ T ' / J ^ y 

WELL 

FIELD 

d^,7>^y>yf^c 

73<J/yypay) 7-

^i-:zc 
rs \ 
\ ^ 

C O U N T Y <2S^y)K^7Z> 

Location 

STATE Tdy-y iA/ 

y77^£>/n yz£^ c.o/e<.>^je 

Sec. S Q ' Twp. ^ / 5 Rge. 

<S/-Permanent Datum: ; 
Log Measured From 
Drill ing Measured From / C 3 

y ^ S _ 
; Elev.: y y j f 

/ 3 Ft. Above Perm. Datum 

Other Services: 

Szzc-c^<, 
y^ZT^- s ^ ^ 

Elev.: K . B J ^ V ' S 

D.F. 
G.L. V 7 3 

Date ^ - yy- ^ ? 
Run No. < D / y ^ 
Type Log y2>/rA'£'/e/v/^£ - yPffar/eay^ 
Depth—Dri l ler .S^iy/2-
Depth—Logger Sza2LQ_ 

^ 
Bottom logged interval Ci^ iS-

2 2 - ' > 

Top logged interval ..'=;uz>/=yncie' 
Type f luid in hole S T ^ y r j 

Salinity. PPM Cl. f?S^<7>o<:> 
/ 3 . 0 Density 

Level Ŝ c cyyy.^ 
Max rec. temp., deg F. .-•t>3 

Operating rig time (3>d7/e 
7̂ ye a d 3 37̂  Recorded by 

Witnessed by ZXaiZ'/'^yt/yy/ 

RUN 

No. 

BORE-HOLE RECORD 

Bit From To 

jr272-

Ytr''ffgTrv»ni*^**™*="^*^''="**=™"^'**"-g'-^'**""'-^^*"'»*''rp ^ 

CASING RECORD 

Size Wg t . From To 



CM 
I 
I 
K 

Z 

^ o p 

SiU 

>-
z 
< 
a. 
O u 

COMPANY S h e l l 0 / 1 Co y y \ y 7 ^ > ^ y 

WFU d ^ e / e y q . ! Ado. 7 - 32 Sy 

FIELD U i l J c ^ T 

COUNTY Q r * ' ^ < ^ -STATE. pPk 
LOCATION 2 . P S 0 ' S L - I 4 S O C ^ ' ^ u y 

See. ' ^ ^ Twp. ^ 7 S Rgg. 7 2 ^ , ^ 

Other Services: 

/CS -2 34 

Permanent Datum: C ^ ^ _, Elev. 7 7 " 7 . 3 ^ 
Log Measured From " ^ . ^ ' ^ ^ F*- Above Perm. Datum 
Drilling Measured From 7s TJ '. 

Elev.: K . B . " ^ ^ ^ 
D-F. — 
G . V . ^ 7 3 

Date d.'G-/: '/ 
Run No. 77-
Depth—Dri l ler ^ S z S ^ 
Depth—Logger 

myM/7^' Btm. Log Interval H n 
Top Log Interval 7iSC^^ 
Casing—Dril ler V " @S27I @ @ @ 
Casing—Logger ^ 2 ^ 3 M Bit Size 'ZVY 
Type Fluid in Hole • ^ / 7 A / 

Jens. 'ISC. I T S 7 0 0 
pH Fluid Loss 
Source of Sample^ 

ZIZ 5^2ml ml ml 

Shiyi/ l l >^ ( . 
Rm @ Meos. Temp. Q . ^ Z @ /^g°F @ °F @ °F @ 
Rmf @ Meos. Temp. ^ j y @ ^ e °F © @ °F @ 
Rmc @ Meos. Temp. r ? . / ^ @ 7 Z ° F @ @ @ 
Source: Rmt /7 /v 
Rm @ BHT 0 . l 6 @ ^ ^ ^ @ @ @ 

Time Since Circ. ^ > / - < Sf Max. Rec. Temp. / 
iiSz^sd^ 

°F 
Equip. I Location 7ZW 

ddSdL 
V r 7 A 

Recorded By G<ii 
17c ^ Witnessed By c?P/?rh 
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Pdo/jA/y^/^- ^ 

/^Ae-Aoop 

^ y i i . : r Te^r •y^Oc'^ 

77) tfi^^ / Z / > o 

y . / r s 3 / ° /S> / 7 7 7 d i 

- / e / 7 ^ 

^c3.Gr—.S-y— -^U/s/.o.eyi2.u. 

7Jiick7N£^ 

ffo.T-Xo.l^ 

? o o 

3Yo 

3 / S 

/ 3 o 

s^s-

9^- -
d s s 

A 7 3 

3 7 

74-^ 

^ 3 o 

79o 
l i .70 

sh , 
slf-s^-

IOQ 

îs 

ŝ  
IO 

/ o 

9o 

90 

7^ 
/o 
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^ 7r/ 7^A//\> 

s s 

o 

s s 

7 S 

BS-

h Q 

"IS 

9o 

10 

lo 

/ / 

9o 
dr 

y 

)o.r>0 , , . 

2 

Ceir i 

V 

—-r-— 

. 

/ / 

3 

l o 

7 

.—:-

5 " 

Z5^ 
\ 

s > / t . ^ A A J I A K 

J^ 
¥.^ 

7 .S 

9.1 

7 ^ 
9.7 

9'Y 

1:7--

L/,&> 

I'd 
l.o 

7.2^ 

/ - ^ 
X 

Ss 

/ 

-*- n r o b , ^AvG \ J L 

/f̂ & (p 7s"^9 (D 

/Sa € ^•2.cs7-'y2^ '/s ^ 7 

7^7 ^ 777^^ P D ^ ^ - ' ^ { 

7^^ e / o y ^ c & S ^ ^ L Z 



(t^AJr 1963) 
S U B M I T I N "UCATE* 

UNITED STATES "" 
DEPARTMENT OF THE INTERIOR 

GEOLOGICAL SURVEY 

( O t b e r Ini. j n e o n 
r e v e r s e s i d e ) 

7MZ) 
F o r m a p p r o v e d . ^ 

B u d g e t B u r e a u N o . 4 2 - R 1 4 2 8 . 

_ , ^ 2 d 
0 . I,EABB.DBeipNAT10N ANQ SEB: 

Sanfordf C.R. # 1 , 
Sa l t Lake uH2l 

APPLICATION FOR PERMIT TO DRILL, DEEPEN, OR PLUG BACK 
l a . TYPE) OF WOBK 

b . TYPE o r WBLL 

OIL flfl 
1VBLL d J 

DRILL a 

6. I F INDIAN, ALLOTTEE OB TBIBE NAME 

D HwA. o ? ^ - r.-

DEEPEN D 

OAB 
-WELI. 

SINGLE 
ZONE 

PLUG BACK D 

•
MCLTIPLE I 1 
ZONE I I 

c7. n N l I AGBBEMBNT NAME hi 

<< < 
£. «.•&. .5 • g 

2 . NAME o r OPEBATOB 

iS. FAEM OB-LEASE NAME " -

3 $ '6derai I- - •-. .... 
Shal l Oil Coapany 

3 . ADDBEBS o r OPEBATOB 

••9. ,WELL NO. "5 i; i". V," 

Ci '•'•' :^ S 1̂  " .J •-

S-MO, l r r 2 6 g s 5 o . 
1600 HorrlB Road, Bakerefteld, California 93308 

4 . LOCATION 
A t 8U 

;1.0. CriELD AMD POOL, OE VPILDCAT 

n o N o r j u i L L ( R e p o r t l o c a t i o n c l e a r l y a n d i n a c c o r d a n c e w i t h a n y S t a t e r e q u i r e m e n t B . * ) 

rface SZCQ: f t . tXQO, eas t l i ne and 2l4of £ t . £rora north l ine* 
Section 26, T. 21 S , , E. 17 B . , S.L.B. (TA. ( locat ion 

A t p r o p o s e d p r o d , z o n e .== , . . . . , ̂  plat tO folloV) 

Wildcat 

Sans* ^u) <,eAie 

1 1 . r « B C . , T . r E . , Mr, OE BLK: ^ 
|± AND SUEVET OE ABEAii -

sSecitloh 26, T , |21 S . , 

1 4 . DISTANCE IN MILES AND DIBECTION FBOM NBABEST TOWN OE POST OFFICB* , l2.^c(J .pNTT^c^^: 

^ Ic ran l I 
1 3 . ' STATE 

tJtah 
1 6 . DISTANCE rEOM PBOPOSBD* 

LOCATION TO NEAEEST 
PBOPEBTY OB LEASE LINE, FT. . » J _ _ 
( A l s o t o n e a r e s t d r l g . u n i t l i n e , if a n y ) O a S C X , i n 6 

820+ f t . from 

1 8 . DISTANCE FBOM PBOPOSBD LOCATION* 
TO NEAREST WELL, DRILLING, COMPLETED, 
OR APPUED FOR, ON THIS LEASE, FT. 

1 6 . NO. OF ACBES IN LEASE 

2000 Ac. 
19. 'PROPOSED DEPT~a~-.^^ 

l i , 0 0 g j £ ^ ^ 

1 7 . NO:-'OF-'ACEES'ASSIGNED U 
TOiTHiB WELL :::. o" i£. W "M. o B e ' 

u . "-̂  f-r C 9 (." tc o *.. 
2 0 . ROTARJ O R : CABLE ^ ^ O L S i . 

tiio%a7ty: i ̂  
2 1 . ELEVATIONS ( S h o w w h e t h e r D F , E T , GR, e t c . ) 

4440 F t . ground. 
2 2 . ^ P P R O I . DATE WORK WILL START* 

23. PROPOSED CASING AND CEMENTING PROGRAM 
o ^ i^ 

SIZE OF HOLE 

26" 
17-1/2" 

SIZE OP CASINO 

20" 
13-3/8" 

WEIGHT PER FOOT 

54.5# 

SETTING DEPTH 

40+' 
120Q+* 

i 
vv. 

o 

5 » 

5 ? ^QUANTITT Off- CEMENT ^ 'i; 

r800;:aack« s^ f ^s 
e^ 

s: 
c 

o 

Surface formation: Hancoa 

1. Drill 26" hole to 4Q±' and set 20" conductor pipe. 

= sr='i' r^g. ^s. 
iS : ^ '-.' ^- • • : ! > ; — ' tl! »-;- • 

. C' '^ iiS* ^̂  ̂ ' •̂ . -7: 

a ~ '.1 

P c S 

2. Drill 17-1/2" hole to I200i». Run and cement 13-3/8", 54.5#^ J--53:'cas ins rlt 
with 800± sacka. ^ - ^ ^ s ^ ^ .«;c.c 

-X ^ £';a 

3 . I n s t a l l 12" Series 900 double hydraulic gate with blank and §l|e^fai>slia^d 
12" Series 900 GK % d r i l . Test BOPE and casing with 1000 psi for fi5 mi | i | 

—• o ^ • 

< rr CI 
, o X: 

'-: 'S. n; o 
=: 5; _ 

tt ^-

K '^ I.-. == 

_ - C E = ~ K - ^ 
- . tt. ^ .— - . r; tt tt p c 4 . D r i l l 9-7/8" hole to 12,00Qt» (Miss iss ippian) . 

This i s a prospect wa l l , and casing progrsra w i l l depend upon formations ;>^cotmte~red. 
Please keep a l l infonnation pr ivate and conf iden t i a l . 2 = &| §5 ^ i | l i ^ 
IN ABOVE SPACE DESCRIBE PROPOSED PROGRAM : I f p r o p o s a l I s t o d e e p e n o r p l u g b a c k , g i v e d a t a o n p r e s e n t p r W u c t l v ' e z o n e a n d 5propo"sed nev?. p r o d u c t i v e 

z o n e . I f p r o p o s a l I s t o d r i l l o r d e e p e n d i r e c t i o n a l l y , g i v e p e r t i n e n t d a t a o n s u b s u r f a c e l o c a t i o n s a n d m e a s u ' r e d " a n d ' t r u e i _ v e r t i c a l - a e p t h s ' . S G i v e b l o w o u t 

p r e v e n t e r p r o g r a m , If a n y . £• tv- ''4 >? S - S (ji £+ ' i . T!̂  T ^ f 

__ 

SIGNED . ddu^(^^f^£?C(S^y7rrd^ ..T... l > l 7 i U r ^ t^fpti^UU^ ^ ^ § 0 ^ 1 V T J ^ / f ? 

( T h i s s p a c e f o r F e d e r a l o r S t a t e office u s e ) 

•^/••^ - . - O / 9 - '•S^<770Z7 ' 7 
PERMIT NO. ^ y - ^ : ' - ' f 7 ..^1—-WX.;,.^ f 

APPROVAL DATE . 

1:7 o : r^ r '̂ 

3? St ^ , . f^^ 

APPROVED BY 
CONDITIONS OF APPROVAL, IF ANY : 

- l , : , DATE... 

*See Instructions On Reverse Side 



M'̂ T FOR-PHBtlC l?CrLCTIQM . y •'''•. 
S ' ^ ^ 7 -X- . . 
NQI_fOR_PUBlJnJNS^iGTON - HOT-fOf; PUBLIC 

• j i M ^ j ' . ' y t . 

<jp^rit<^r^,^he.U C^/ / j C o y j : : y 7 ^ ^ d d o ^ r ' p > ^ s ^ i ~ ( ^ 

\-zi\ vo,^^^^./~s.£'3777^^'^'Z-z-.^S7.A7u/\. ^ •. > ^ z-'^-.'^d:^... y-'-'-y. / d TS" 

L^:-.jic yz^. {7r- ? 7 ^ / _._.^. ''̂ ''-x'-̂ l.., M7zSL . . -_ Z.:: \ ' 

Tjr:.lt ::" f\:.. -.- , y 

y^-^r.::..:-. ^ - ' . . K - T p Z i - ^ ^ ̂  - ' "̂  - - • - "' ' •-' -'-'-:.. 

':-•:...//,8^y. ;'.iii r-- -'•. . ' ^ J " ^ , . ; -V. / o - f ^ •:•• 

^ ' . . - •• . 1̂ l ' : 7 i ( • / > 

7 - ' <P 9.717/ S t 7 S ^ y .^ , .^ 7 : 7 ^ . . ' ^ ' " ' ^ / ^ - I ' ^ - ^ ^ f ^ ^ — ^ - ^ 

c u ^ z c ^ : ....;? a - K d ^ ^ ^ . . , . , ,..,..,_.„.. ;.,..„ . .. .,, 

c»*-^ -^ . : L B 9 . r i y , „ ., . ... 
A/a. ,rrd^ 7 o a ^ V ^ UnTiii f t u ^ , ^ i o J t ^ J T J h ^ ^2^oJ7-/t>e^tSL^ 

, S/i^^^dSlZ ,.?9^^.*d'..'..-....-. ^-.-..-,.-. - 0^^-yi>-^ y ^ < ^ AZc'.rr^iXa* ' 
14/7S^ i r ^ i r iX 7^ 

. C 2 ^ ^ ^ , : ,-3<tre>3Sy.^.... „.,. ._.. .,.,...̂  
/ H < r < 2 i ^ ^ - X S O d . - , . . . , - , , . V, / • ft^ 

•;'>^v ^̂ î .i ':7;;u--.v,\-.- ;•;•->-..; - .Z- - : : .•- ') :-• ' . . 7 y t ^ ^ ^ / l ^ / e ^ » / l ^ 4<: /*-^ . f^:iTSr. 

/>^ryt7S:iy>o-^^dT..*l^,^,<J7,.^jaj.^^^^ /:>97-e> c ^ ^ ' ^ 

/ - - ^ ^ "5^ /2^ t-^r^^^. v ^ > 5 ^ , , i ^ i j ^ 

} - d S < A y ^ ^ A ~ j ^ ArrT^-f. S^S7L,,.̂ d̂ 2i'l̂  .̂ .̂ ^ dTv̂  -' 
r^^^ _ Dt.5 7/7/6f__y .9^00.-.. 

5^64 ^ ^...^^il^c.^:- ^i X ^ y ^ ^ J2i i>^\ \ L f ^ ^ 



s^dV 

y>-— L2^2-^- '7Z''y::^^'':7'--:L(St^SP2i.--L.3Lyz^- . y(.Z 

—.ZZZTj?...̂  7-Z- :77'=> . ^ ' ^ i e - . 

/ ' / y o - i - ^ y 9, y/_ 

3 M T ^ : .42- . S^ .777^-. 

.dJ--Z~-/f^'7'rZj_- ^-X7J3 

- ^ ^ j ^ S.c> 

-7: 7 

7 2^ 

3-3 6 X y . j 

. 7 ^ 2 9 ->< 

/ y o ^ 

7-7^7-0. 

zz o 7 

.p<cfo^ -

^ • 9 i S 

B/^r (37-. .ZM.(,7@.. y^z^-'y. ^ - e =-7, 

G'/&yj C3£i ty\ /Zof-yAM&SK 

.-. .l7.o3y. 7,.7 . 

.?«'<='. 1 ^ 7 3 :. 3_S'*7<=> 

54/ 3'0 

-^2'^So. 

S H r ( 3 ) ./_63S^...^^7.77^ ^ e . ^ 

3 7_2.a K 6 . 7 

^ 8 - 9 ^ X 7.4. 

7-s^-
. -Z.z'fid. . 

i&s-zs-

S-2^4«r -SSK? 
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S.. \ 

•7).. / i i / . - - 0 .$cV-&X.. --T^-e.-^.:/..-

-.1 

B.wr^D /^^ 

7 

3y-2 .0 -

^S^O 

^.Yf 
.. ?-^-^r 

7S.C 

. 3 ^ i - £ > 

Vs-oo 

-•-. ^ - ^ ^ S . 

. . . LOJ-S-T̂ .-

.y^&..-7-.-.^ 

.?S._7..4_^ 

S-%o^ 

• 

dkS-̂ . 

K-^7 -

7 < > - ? j ^ . -

Sf'O . 

- .. . 

-.Z-^S/S.--

^iZI-o o 

- t / % J - i ^ - . - . . -

—C-'l.6i.lZ^ - - -

3? 7 -

%^1iS 

— 5 7 . 7 J O - P 

._-Z'Z 1 7 7 

:-.<^.7^,^pi 

- -1 
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x:^-^SzS^zS2m^70ti^sM^ 
S3^Sf 

COMPANY. S U F Ll ' Oil- r<^. 

WELL 

FIELD 

M O H M T A I M 

W / L D C A . - T 

h - U E L PEOPPA^V- 1-21 

^ * 5 5 S ^ 

COUNTY G R A N D STATE U-T f \ y \ 

LOCATION 

Sec. 

G 2 7 F W L , G 0 8 F M L 

21 Twp. . 2 - ^ - S Rge. I S E 

Other Services: 

DIL 
2f7 

Permanent Datum: G L 
Log Measureci From /CS 

., Elev. A S \ 0 
I 5 Ft. Above Perm. Datum 

Drilling Measured From xa 
Elev.: K.B. 4-:S52--5 

D.F. 4 - t ^ 2 ^ 
G.L 4 P^IG 



^i-E^r:\:j:|!MS^^^ 

0) 

1° 
O "J 

z 
o ^ 

u 
"HO LU A. 

>-z 
< 
a . 

O 
u 

COMPANY S ^ e / / Q ; / ^^>/r>|>ar t .^ 

WEIL / ^ . o u n i c P FLL<.1 F e J ^ r c l i ' Z I 

FIELD i S i l J c c i 

COUNTY T ^ r - ^ n J STATE U { c i . k 

LOCATION ^ 2 7 FLOL 
/»0B FT/i-

S e c . 2 1 Twp. 2 3 5 Rge. / f i g 

O t h e r Services: 
F D ' C J C R 

SA/d/an 
Di i . 2 . 9 ' ? 

Permanent D a t u m : n i L - ., Elev. ^ S / O 

Log Measu red From K . 5 . / S Ft. A b o v e Perm. Da tum 
Dr i l l i ng M e a s u r e d From K.B i . 

Elev.: K .B._^S22:SJ 
D.F. 
G.L. HSID 

Date g - 2 ^ - < ^ ? 
Run N o . 
Depth—-Dr i l le r . ^7 .12 
D e p t h — L o g g e r J ^ ^ ^ . i ^ 
Btm. Log In te rva l ^TTi-^^H'- ' -
Top Log In terva l 

zi®-J-&2l. C a s i n g — D r i l l e r @ @ @ 
C a s i n g — L o g g e r r H ? . ? > 
Bit Size J^lTfi-
Type Fluid in Ho le £Ju 

1-
j a <x:se 

Dens. Vise . 8 ^ j ^ 
p H Fluid Loss 
Source of Sample^ 

11. 6 R^Kml m ml 

i!!irc, 
Rn, @ M e o i . Temp. ( ^ . g / j . ® (,L °F @ °F @ °F @ 
Rmf @ Meos. Temp. n.L^.^@ n °F o °F @ @ 
Rmc @ Meos. Temp. 0.8^@ 1^^ °F @ °F @ °F @ 
Source: Rmt _ZVL JL. 
Rm @BHT Q.i-im© m B ° ? @ @ °F @ 

Time Since C i r c _2JJ_k] 
M a x . Rec. Temp. i l e °F °F °F 
Equip. Locat ion S U j X j i T i l L . 
Recorded By (SXXk c>ir>A3 

! Wi tnessed %•) 
^54^ 



Si9y 

\ 

^(.oo 

7<iiSrj-<y^ . f z ^ A d T . ^ ) 2 7.3 

-y^4^ *-(— 
..€^\ fe^y-zg ' ^ ^ ^ 7 ^ "7.1 

y0.4^ f ^ 

^ ^ J ^ A U J ^ > - '̂f- 3^<2y T 

H^ss~r\ 
7S^ 3 I ^4. 

\ . 



^(zu 307 
•g-g-g-^ p ^<7s-i7<s-

.^=sz o c-g—. . ^^g^>u/ ^^Pyy^AS iLr^^=e*!f^i 

. . ^ . . . ^ ^ .<>^/^ - - ^<^oo 

.?<aod - tpooQ 

^ 0 0 «_-- >£p_/4. 

7CZ^2^ d^ P̂  _^? . 3 . . 
7^" 

'̂̂ r^ 
4. 

fr7g (̂  v^yV 
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COMPANY. ^yyy/.^. O//. Co/r^Py^y 

WELL. 

FIELD. 

S / / £ ^ y . - OuyyyryAZZi 
^TUfr 

/ - / 

^ / / y ^ D c y r -

COUNTY 7Sz?yiyi/z> .STAJE__73zyiAI2 

LOCATION / 6 O ; L ^ £ f 3 y^-^^^yfy 

S e c 7 Twp. :7./ZS Rge. Z Z ^ 

Other Services: 
3D/7i 

y ^ 

Permanent Datum: <Sy 
Log Measured From y Z S 
Drilling Measured From / ^ 3 

Elev. ^^ /7 , ,<r Elev. 
/ ^ ' Ft. Above Perm. Datum 

Date / O . - C - 6 9 
\\iX\ N o . C > A 7 ^ ASL /t/^. •»<? - o / ^ - soQyys. 
Depth—Driller / ^ y - ^ 
Depth—Logger y V 7 6 
Stm. Log Interval SZZZ 
Fop Log Interval .5c/yP^y?(r^ 
losing—Dril ler zy)^'% ZO @ @ @ 
losing—Logger ao 
Jit Size z ; ? ^ 
'ype Fluid in Hole y ^ ^ ^ 

Dens. Vise 1 . ^ 6/3 
pH Fluid Loss 
Source of Sompfe^ 

/ / /Z.7 ml m ml ml 
/Tjow TL/yi/y 

Rm @ Meos. Temp. Zl.3,<7> @ U °F @ °F @ @ 3L 
SL 
°F 

Rm< @ Meos. Temp. 7.73 @ 5-^ °F © °F @ °F @ 
Rmi @ Meos. Temp. 3 .€5 -@ 63 °F @ @ @ 
Source: Rmt /7;7 I / S 
Rm @BHT A/?5'@«^%°F °F @ °F @ 
ime Sihce Circ. 3y7ye 
Aox. Rec. Temp. -ZC °F °F 
quip. Location SSSSlS-^SzTzz 
ecorded By 7/?O^S7-
Vifnessed B̂  



z 
O 

>-z 
< 
o. 

O u 

COUNTY 6 » g A K ] D STATE LA T A H 

LOCATION I GO^* e i \ S G ^ ' k l 
FKOtA XW CoeKl€: .E 

I7e-

O t h e r Servfi 

r o c -<i{ 
CST 
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>-
h-z 
ZD 

o 
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zJ u —' 

>-
Z 
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O u 

COMPANY SuELL Q t U CoW\P/KMY 

WELL Q U V V J T ^ M A ^ I - I 

FIELD V i L p e A . - r 307 

COU NT Y _ G - R A M J ^ STATE U r i K V K 

LOCATION . y 

i G ^ O Z ' e 4 \5<oe KJ F R O M 
S W CORKiE ,R /$ 

S e c I Twp. a ^ g Rge. I ~7 £ 

Other Services: 
1--G.R 
S^4P-G^.^. 

aL ., Elev. 4 4 G S Permanent Datum: 
Log Measured From KT S , ] ^ Ft. Above Perm. Datum 
Drilling Measured From K & 

Elev.: K ;B. 
D.F. 
G.L. * 4 - ^ G t > 



BZ<y7 31 S z 
—tf̂ , 7j 7~ays - 6.̂ 1 r e 

-d^^yi-^>^i!i^-

(zS'iSSSz .̂ 

'S/Ty^^.^^M-^a^^^f-i^ , 

fe, C/Z"''^'''^^ / ^ - » ~ ^ 

.-_-&S:.-Z-^--^9-^-yS z 

-S77-rs_ -fpS-j 'S-^-S^SS3 
9 7 ' ' S (3> Y T ^ S -
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. < ^ 2 j a . _ ^ ^ . . §=>: 

^y t̂X -̂̂  S^y^ 'SrdyTyK^ Co . Co 



F o r m 9 r S 3 0 , 
( • - • • • V " 

U N i T E D STATES SUBMIT m Dup£...iE.^ 
DEPARTMENT OF THE INTERIOR if™X''n"!>n 

r e v e r s e s i u e j 

G E O L O G I C A L S U R V E Y 

3/1 

WELL COMPLETION OR RECOMPLETION REPORT AND LOG 
l a . T Y P E O F W E L L : on . 

WELL I I WELL I I s o t h e r . 

b. T Y P E O F COMPLETION: 
; NEW I 1 . WORK I 1 DEEP- I I 

' W E L L I I OVER I I EN I 1 ' 

PLDO 
DACK I I r.ESVR. I I other . 

2. NAME OF OPERATOR 

F e r g u s OP Pi Rnswnr th 
3 . AnDRESS OF Ot tBATOE 

P.O. BJJi 2427. Bakersf ield. California 93303 
4 . LOCATION OF WELL ( R e p o r t l o c a t i o n c l e a r l y a n d i n a c c o r d a n c e w i t h a n y S t a t e r e q u i r e m e n t s ) ' 

Ai surface 660 'S of N. Line ^ 660'W of E Line; of S e c . 7 ; 

At top prod, in terval reported below "- , ..'}, 1... 

A t t o t a l d e p t h ' : j . "'; '•: . •'-' ! . 

1 4 . PKSMIT NO. DATE ISSUED 

F o r m a p p r o v e d . I 
BudKet Eurc f .u N o . 42 -R355 .6 . ' 

5 . LE. ' . . ' ;E DESIGNATION AND SERIAL .NO. 

Utah #0140959 
6. IF INDIAN, ALLOTTHB OR TRIBE NAME 

7 . CNIT AGREEMENT NAME 

8. FARM OB LEASE NAME 

toLLLen-H.S.JPf 
9 . WELL NO. 

^ ̂ ' #1 7:. 7 
1 0 . FIELD. AND POOL, OE WILDCAT 

Wildcat. 
1 1 . S E C , T., R., M., OR RI.OCK AND SOBVET 
'.- • OR AREA .- • .; ; 

Sec.;:;7,;:T.24S-R.21E S L B ^ 

1 2 . COCKTY OS 
- PARISH 

Grand 

1 3 . STATE 

• Utah 
15. DATE SPCDDED 

12-9-72 
I G . DATE T.D. REACHED 

2 - 2 0 - 7 2 

1 7 . DATE CO.MPL. { R e a d y t o p r o d . ) 

Abd. 2-21-72 
I S . ELEVATIONS (DF, REB, ET, GE, ETC.)? 

' 4855" K.B. 
1 9 . ELEV. CASINGHEAD 

20. TOTAL DEPTH, MD i TVD 

4964' 

2 1 . PLUG, BACK T.D., MD 4 TVD 2 2 . IF .ML'LTIPLE COMPL., 
HOW MANY* 

2.3. INTERVALS 
DRILLED BY 

EOTABY TOOLS CABLE TOOLS 

-> I Rotary 
2 4 . .PRODUCl.NG INT£KVAL(S) , OF I H I S COMPLETION TOP, BOTTO.M, NAME (MD AND T V D ) ' 

None 

2 5 . WAS DIRECTIONAL 
SURVEY MADE 

NO 
2 6 . TYPE ELECTRIC AND OTHER LOGS RUN 

E l e c t r i c Log S Gamma-Ray Neutron 

2 7 . WAS WELL CORED 

-' NO 
2S. ' C A S I N G R E C O R D { R e p o r t a l l s t r i n g s s e t i n i p e l l ) 

CAS 

': 9 
ING SIZE 

-5 /8" 

WEIGHT, LB. /FT. 

3 2 . 3 0 

DEPTH SET (MD) 

2 5 4 ' 

HOLE SIZE 

13-3/4" 
CEMENTING RECORD 

• 225 Sacks Class A . 
AMOCNT p-JLLED 

None 
. 

29. U N E R RECORD 

None 

TOP (MD) BOTTOM (MD) SACKS CEMENT' SCREE.V (MD) 

30. TL'BING RECORD 

None 
DEPTH SET (MD) PACKER SET (MD) 

3 1 . PERFOEATIO!. RECORD ( I n t e r v a l , s i z e o n d n u m b e r ) 

None 

32. ACID, SHOT, FRACTURE. CEMENT SQUEEZE, ETC.: 

DEPTH INTERVAL (.MD) AMOCNT A N D ' ^ K I N D OPj MATERIAL USED 

33.* . 

DATE FIRST PaODUCTION 

DATS OF TEST 

i 

FLOW. TUBTKO PKESi. 

PRODUCTION 

PRODCCTION METHOD ( F l o w i n g , g a s l i f t , p u m p i n g — s i z e 

HOURS TESTED 

CASING PRESSCRE 

CHOSE SIZE 

CALCULATED 
24-HOLR RATE 

PROD'N. FOR OIL BBL. 
TEST PERIOD 

OIL BBL. GAS— 

a n d t y p e cf pu -mp) 

GAS-

•MCF. . 

- M C F . 

WATER — 

3 4 . DISPOSITION CF CAS"(o 'o ld , u s e d / o r / u e i , Dcntee!., e f c . ) 

3 0 . LIST OF AT/ACU; J i ;NT3 

- • 

WELL STATUS ( P r o d u c i n g o r 
- s h u t - i n ) . . : 

WATER—BBL. GAS-OIL.EATIO 

-BBL. ; .OIL GRAVITY-API (CO^E.) 

TEST WIT.NESSED EY. . -' - ' 

. . . .. 

se . 1 herebj- c e r t f j t ha t rhe foregoing an<J-.attacbed Informiition is corcplete and correct as determlupd from all available records 

C " ^ . I i i X Z U / . . . . . ^ . . - '• 

SIG NED Sz7:d'^-^ A / 73Z:Z-Z3c^- c—TITLE Engineer 

[ 
JpriP. .•^flftff^s-eft 

DATE 4 - 0 6 - 7 3 

"(Sec Insfructions and Spaces for Addi t ional Daia on Rcve.'sc Side) 



i lNbl KUCTIONS 

dcsignert for aubmltUng a complete and correct well coa'plctlon roiiort and log on all types ot lands and leases to eltber a Federal agency or a State nslncy, 
pjillcable Federal aud/or State laws an(l regulations. Any necessary special instructions concerning tbe use of this form and the number of copies U) bt*> 

General; Tbis form Is. 
or I.Kitli, piin.4ii.Tint to app: 
Ruluuitted, particularly with regard to local, area, or regional proce<lures and practices, either arc shown below or will be issued by, or may be obtained from, the local Federal 
aud/or Statd onioe. Sec Instructions on items 22 and 2-1, and 33, below.regarding .separate reports for separate completions. ' • .' , ' < 
If not Tiled jirior to the time this summary record Is submitted, copies of all currently available logs (drillers, geologists, sample and core aunlysla, aUtypes electric, etc.), forma
tion and pressure tests, and dlroctionnl surveys, sliould be attached hereto, to the extent re(iuire<l by applicable Federal ami/or State laws and regulations. All attachments | 
.ihould bo li.sted on this form, see item 35. : 1 • 
Hem <,: If (hern arc no apjilicable State requlreinenta, locations on Federal or Indian land should, be described in accordance with Federal requirements. Consult local State •' 
or FtMierai ofticc for specific instructions. ; . : ' , . . • ; . •• , 
Item 18: Indicate which elevation is used as reference' (where not otherwise shown) for depth measurements given in other spaces on this form and In any attachments. 
Htms 22 and 24: If thia well is coiupletei! for separate production from more than one interval zone (multiple completion), so state In Item 22, and in Item 24 show the producing 
interval, or iiitorvalH, top(s), t)()tt()m(s) arid name(3) (if any) for only tho Intorva! reportetl In Item 35. Submit a separate rcport (page) on this formi adequately identified, 
1'or eiwh aililitionnl interval to be separately produced, showing tbe additional data iiertlncnt to sucli interval. ' . : ' • ' . • 
Hem 29; "Sack,H Cement": Attiicliwl suiijilcmentai records for tills well should sliow tlie details of any multiple stage cementing and the location of the,cementing tool, 
item 33; Submit a separate completion report on this form for each interval to be separately produced. (See In.stniction for items 22 and 24 aliove.) '•;-

! " i i 

; • 1 : ! 

. 1 ; 
.. i i . l 

VI i \ " \ ; " 
. . • i i l l \ : 'X ^ x ' 1 M 'x7y''^ I '̂ ''•• ' \ 

••' 37. SUM^tARi^ OF r O K O U S /*(>NES ;• '. \ . '•. S . . •' ' 7 , ' ] z 
t, SUOW M.U lMrOllT/.NT ?.0NK3 OF X'OKOaiTlT AND CONTENTS THKRROF ; COKKD INTSttVALS ; AN'D ALL LTIILL-STBM TESTA, INCLDDINQ 
;•' ! ; I-'t:PTII INTKnVAL .TKSTED. CUfilHON USKD, TIMi: TOOL 0:'KN, FI-OWIAVQ AND SHUT-IN TRESSUnES, AND RECOVEllIES 

~ " j . FORMATION 

-' • ' ; 

y . '"•• '•'• 'i 

. • : ; • • 3 • ; 

7 z . • z i • • 

1 \ r . I i • 1 

; ^ / :T : ' ' . - ^ I ^ . 

77-7 y -

• y - ' ' " X : 3 -. 

• • • ' i 

TOP -' 

• i 

\ 1 

•• ^'73 7 
'• . . y : • • -

'J- j '. 

i ',.';-! i -• 1 

• . . . . 1 , 1 ' ..; 

•:- j i 

•:-i . ' 3 

1 i 

. ^ i • ! 

^3gry 

. , BOTTOM' 

'••: '•-'- i 

3 \X7. -

3 1 . 
.; ! . 
' ; i . 

: ^ ' i i 
'. 1 

3 \ • 
• • . ' , 1 

.! ! 

' i 1 
. 1 

1 : 

• ' - ' ! 

• z, \ 

'3 \ 
... t 

' ' . t • 
M i : 

.i'i 1 

! ' . ; , DESCRirTION, CONTENTS, ETC. 

x377i \ ̂ :;::'̂ :̂; \yt 7 : 

-\ M'^S^V^: 
J . j • •• j : : | j '•7-"' '2': \ 7 t s 2 . 

i \ x p \ \'̂  '-''i 3 \' ^̂  ŷ̂ -'̂  

i . . 1 

•• i i \ 

! • 

i ' ' • • . ' 

j V . 1 ' 

.•JS.;' .GEOLOGIC M A R K E R S : ! •" '• 

: NAME ',•'; ••; .,;• 

; Kayenta ;' .,-, '. 

Wingate :.'.'T.'' 

Chinle ;:•.';.• 

Moenkopi' 

K'hite Rim •; 

7.\ ' • d 

. • - TOP 

1 MEAS. DEPTH 

885' •'• 

, 1173.' :.. 

1570' 

i. 2380' ' 

\ 4809' • 
i ' ' .... 

'.' ; . . .. 

' • , .; j -..' 

TBUB t » B T . DIPTH 

' - - • , ' 

• " \ * : 

• : . . ' " 

•• "i ' i 

ds U.S. GOVERNMENT PRINTING OFFICE : IM3—O-S830M 871-233 

Iw 
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CC 
o 
:s 
to 
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5 o p : 

y ^ 

o 
to 
:D 

al 
LU 
U . 

>-
Z 
< 
a. 
O 
u 

COMPANY 
' ' . • • 

WELL 

FIELD 

FERGUSON 

CULLEN-H 

WILDCAT 

AND 

s . . 

BOSWORTH 
• 

PETROLEUf^-

------ '' '3 

I . - . ' 

-GOV'T. 

•' 

3// 

NO.. 1 

C O U N T Y GRAND STATE UTAH 

Location: 

Sec. 

N E / 4 

_Twp. 24S .Rge. 21E 

Permanent Datum: 
Log Measured From 
Drill ing Measured From KB 

GL 
1 ^ 

; Elev.: 4 8 4 5 
' Q Ft. Above Perm. Datum 

Date 2 - 1 9 - 7 3 

Other Services: 

ES 

Elev.: X .B . . ^SSa 
DF. 
GL. 4845 

2 - 2 1 - 7 3 
Run No. ONE TWO 
Type Log G . R . N G.R.N> 
Depth—Dri l ler 4 7 8 5 4964 
Depth—Logger 4 7 8 6 4966 
Bottom logged interval H . ^ g ^ ^ o g f \S.^ 
Top logged interval 20 4 5 0 0 
Type fluid in hole FRESH GEL FRESH GEL 

Salinity. PPM Cl. N I L 
Density 9 . 0 9 . 2 
Level FULL FULL 

Max rec. temp., deg F. 
Operating rig time^ 5 HOURS 6 HOURS 
Recorded by DANTl YATCHAK & W I L lAMS 
Witnessed by AMUNDSEN £• 

TONItTTE 
AMUNDSEN & TO 11ETTE 

RUN BORE-HOLE RECORD CASING RECORD 
No. Bit From To Size Wgt. From To 

8-3/4 2 5 0 ? 4 i n 9^^578 -32- SURF 2S0 
7-7/a 7 4 1 0 2937 
6-3^4 i 932- 4 J i 3-6-3 /4 500 49( 9-5/8 SURF 4500 

SWS—667-F 
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N 

O yd O u ~ ^ S ^ ^ 

>-z 
< 
IX. 

O u 

COMPANY g H E L L O i L C o M P ^ U V 

WELL 

FIELD 

COUNTY 

F e D e R / \ L 

UyiLOC AT 

(^RAVslft 

. 3 / ^ 

^ \ - ^ o 

STATE U T A V A 

LOCATION , 

14^0 PML^ g^^A P EL 

Sec. ^ 0 Twp. .SIS' S R g e . \ ^ £ > 

Other Services: 
L - < S . E 
S-^y P-<S,fc 

? L T , Ŝ  E. ^ 

Permanent Datum; 
Log Mea.";ured From 
Drilling Measured From 

y^A. . Elev. S 13kS' Elev.: K.B. 

\A/itnf»««f»rl 



• ' y 
~ - ' . . i . 

- - • '.''•••''' xi-Z-^-2, 

5CHLyMBERGERtiB:itellli.M 
\: '':Z-Z3S^2X^3Z:̂ 727ZS772ZZ7Z2 

V;Ks:i?> :̂ 
':i^:^w?^^yyii3<ny':ty7^'7iy?^'i-~'7i:cMZ&Z7y::^^ 

D c i s _ 

Sdi33SoSSS. 
7>'2e_l£jj ___ 

z 
O 

u n: bi ^ 

>-
z 
< 

O u 

COMPANY Syyy^^/- O / X So yyy.^y^z-

WELL 

FIELD 

Z ^ y F y D / ^ A - Z îZ. 

utyzyy?cz .-y y 

^ z -
3 / ^ 

2.'Z7 

COUNTY. / ^ . y p ^ y y y ) STATE C y y ^ y y 

Location: 

-O S e c . . ^ 

7 ^ J o y^y^7 y p " y y z ^ y ^ c 

Permonent Datum:. ( P - ; Elev.: 3 ~ Z 2 X 
Log Measured From yC^Z) ^ / \Z Ft. Above Perm. Datum 
Drilling Measured From / r " 3 2 • . 

D e p t h — D r i l l e r 
Depth—Logger 
Bottom logged interval 
Top logged intervol 

7 ^ - 7 - 7 9 
Z S y o 
. z y ^ y - < z / ^ 
XL ^ V 
^ S ' 6 2. 

\ t-
S i T o ^ 

Other Services 

Elev.: K.B.^ga 
D.F.JZJ 
G.L. X / ^ 

-^77- vy~ 373 _ ^ 
7 0 0 ^ 

Type f lu id in hole 7 9 . ^ ^ : - . 9 
Salinity, PPM Cl. / Z? O c> <=> o 
Density / ^ 
Level X '^^ ^ 

hhax rec. temp., deg F. ^ t ^ ^ X 7Z>/yyz / y ^ c y y j 
Operat ing rig time S ZZ.-PS 
Recorded by A - ' u S . ^ y d 1:./= T ^ S A C K 
Witnessed by /y<: : iLS 'Zy. ^ y y y : Z ^ y ^ 

RUN BORE-HOLE RECORD CASING RECORD 
No. Bit From To Sii Wgt. From To 

V ^ i Z S P n V 2 (^7^3 2 ^ <: ^ / f y .30:^. 
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l<̂  
*»̂  
^ 
I 
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z 

' 

>-' ^ O 
7 °f= 

0 
u E 2 

LU 

>-

z •<L 

a. 

O u 

COMPANY 

WELL 

FIELD 

COUNTY 

SlAELi . 

S s o e PL/Kv 

VO)tD^A-r 

< ^ r 2 A / O D 

On. 

^ Z ~ 

C O M P A N Y 

^<:? 

_STATE_ 

3/^ 

UT/^M 

LOCATION 

/^30'F/VA, 8 9 2 ' S S L 
Sec. 2 Q Twp. 2 S - 5 Rge. 7 2? S 

Other Services: 
D I L 

3 f ^ 
7SL- ., Elev. S Z i i j S 'ermanent Datum: 

og Measured .̂ ron'r ZC/J , / 7 Ft. Above Perm. Datum 
drilling Me(5Kv»"0 i rr-Kr: /2-&- ; 

Elev.: K . B ^ ^ ^ ^ 
D.F . . - r /> i ^ / 

t . ' - . ; - . ' j . - t j - . : : j - - . : , - - ' - ? : - a- ;L».-^.- .^ l is-^ 

>ate ;r' 
!un No. 
)epth—Dril ler 

.9:XZA=S..d̂  
OA//Z 

S s ^ ^ )epth—Logger 0 £ > 7 L 
ttm. Log Interval ^ ^ ^ ^ 2.z-'1 
op Log Interval ;? O /=? S 
losing—Dril ler 9^X8 @ 2o^^ @ @ 
losing—Logger g g g.S_ 
iit Size r?-^ /^ 
ype Fluid in Hole F 6 y z 

)ens. Vise. S ^ ± L pH Fluid Loss 
Source of Sample //.o ^ m l ml ml 

/^A<9;«/ ^ / / t ^ ^ 
'R.m @ Meos. Temp. A 7 / @ 7 ^ ° F ^g.^^y© / g £ ° F @ @ 

'Meos. Temp. ^ . / ! ; ^ @ > ? ^ ° F 
' emp . ^ . 5 ' .5@/^2 . °F 

/ 7 . . 5 - ^ ^ / r ^ 2 ° F @ @ 
@ @ @ 

"-̂  A l . 

/ 
' /<2 Hr^.s 

@ @ @ 

/ ^ 2 
SSAAJSARAI 
nnsEAZ S^T^RsA r / c 

LSAdIL.Jd3x <7 yzz^./i^/^so/iZ 
n m f i i i % i i i ^ i w B « « i I III I 



a^xi ^ ir .n urn 
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- x t S S Z ^ 

HIE NO. 

I 

J: 

l £ L i? PR l / \ i 

XT/zi/y/^s 

i j i«d zjudlfislwn 
, ̂ ^{Jd3t{^ed d!oa 

r O M P A K I Y • S H ^ \ \ O I L f n i ^ P A M Y 

WELL £ £ J L £ B A L _ 1 I A O 

FIELD. w / ; oc^^xT 

C O U N T Y _ M ^ W i L STATE U T A H 
LOCATION: • - ^ - . 

2^SS^3X> 

O F SLBAn 

SEC - J O TWP . ? 5 v5 RGE IM E 

Other Service; 

3K-5HC-A7-

Elevotions: 
Permctent Datum 

Log Meosured f m m K f i 
JXL Elev. . ^ / 2 ^ 

l 7 . n Ft. Above Permanent Dotum DF n . 

Dril l ing Measured from A^ B G L _ 5 _ 

Dote y - / 6 - / f 9 
Run No. O N E 
Depth—Dri l ler 0 » 5 
Dep th—logge r . 0 ^ . ^ 
Bottom l ogped Interval ^ M l -̂̂ -T 
Top Legged Interval .3i-
Cosine -Drille 2.r)" @ z.O| @ @ @ 
Casing—Logger 

Bit Size IZ V 
Type Fluid in Hole I W ^ T £ « 6 F L 

Density end Viscosity 9 3 V 7 

pH and Fluid Loss 77L3- 9. ,;L CC 

Source of Sample P i - r 
Rm (g Meos. Temp. ; "S .^ '^ @ ^ O "E @ @ (? 
Rmf .j- ' .Meos. Temp. ; 3 5 5 @ 7 ^ op @ ' 'F @ @ 
Rmc ?• Meas. Temp. j ./^."^^n® 7 <9 °F @ '-'F @ '^F @ 
Source of Rmf end Rmc; fA J ^ 
Rm (S- BHT 

Time Since Circ 
3/VI @ ^ ^ ° F @ '.F @ @ 

Max. Rec. Temp. Deg. 'T.'- ^ 4> 

Equip. No. and Locot icn; / 2 , 4 5 \c»SP£./! 
Recorded By X iLZZXL 

'JZ)T, 7 ^ f t s o N t . p ^ i . L E M / ^ r > F r 
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-vuirecc. well completion report nnd log on all types of landa and leasea to either a Federal agency or a State agency, 
^^.vi-auu'/or State lawa and regulations. Any necessary special Instructions concerning the use of this form and the number of copies to be 

.^.-imrticuiarly with regard to local, area, or regional procctlurea and practices, either are shown below or will be Lssued by, or may be obtained from, tbe local Federal 
and/or State offlce. See Instructions on Items 22 and 24, and 33, below regarding separate reports for separate completions. , 
If not filed prior to the time this summary record Is submitted, copies of all currently avallnblc logs (drillers, geologists, sample and core analysis, all typos electric, etc.), forma
tion and pressure tests, and directional surveys, should be attached hereto, to the extent required by applicable Federal and/or State laws and regulations. All attachments 
should be listed on thia form, see itetli 35. , _ - , 
lt«ni 4: If there are no applicable 3tate roqulrementa, locations on Federal br Indian land should be described in accordance with Federal requirementa. Consult local State 
or Federal office for specific instructlbns. ..- ., •! 
Ittm 18: Indicate which elevation is used as inference (where not otherwise shown) for depth measurements given In other spaces on this form and In any attachments. 
It»mi 22 and 24: If this well is completed for separate production from more than one interval zone (m.ultiple completion), so state in item 22, and in Item 24 show the producing 
Interval, or Intervals, top(s), bottom(8) and tiame(8) (If any) for only the interval reported In Item S3. Submit a separate report (page) on this form, adequately Identified, 
for each additional interval to be separately produced, showing the additional data pertinent to such Interval. , ,j , 
lt«m 29; "Sacks Cement": Attached supplemental records for this well should show the details of any multiple stage cementing and the location of the cementing tool. 
Ittm 33: Submit a separate completion report on tails'form for each interval to be separately produced. (See Instruction for items 22 and 24 above.) .-V 

'• • . ' • ' . " " ' . . ' - • - : . j - - • • 

37. SUMMARY OF POROUS ZONES; , 
SHOW AI.I, IMl'onTANT ZONES Or POROSITt AND CONTINTa T n C B E O r ; COttED INTCftVAI.S ; AKO AEL DRILL-STEM TESTS, IHCLUDtRO 
DEPTH INTERVAL TESTED, CUSHION USED, TIME TOOL OPEN, yLOWINO ANO BHUT-IX PEESSUBES, AND HECOVIBIIS 

FORMATION 

Wingate 
Chin le 
Shinarump 
Moenkopi 
White Rim 
C u t l e r 

Hermosa 
S a l t 

Cane Creek 

Core #1 
Core #2 

TOP 

0 ' 
310' 
538' 
848' 
858' 

1410' 
. 1620' 

2846' 
4106' 

saoo" 

. 6804' 
6858' 

BOTTOM 

310' . 
538'-^ 
848'-^ 
8 5 8 ' ' ^ 

' 1410' 
1620"^ , 
2 8 4 6 ' / 

4 1 0 6 " ^ 
TD 

• 6867 ' , , 

6858' 
' ,6915' 

^ . ; . _ . . 

DK8CRIPTI0N, CONTENTS, ETC. 

Gray S r ed sand , s i l t s t o n e & s h a l e 
Red sand 
Red s i l t s t o n e , red sand, red S g reen shal l 
Gray sand , 
Red & Gray j sahd , red & green s h a l e 
White sand ; ' 
Red, s g r a y j s a h d , r ed & gray s h a l e , g r y - b n 

l i m e . ' . ' : • • 

Gray s h a l e , I t . £ d r k . g ray l i m e , g r a y - s a : 
Clear q r y s t i a l l i n e s a l t w /anhy . , s h a l e S . 

d o l o m i t e ' i n c l u s i o n s . 
In te rbedded b lack s h a l e , a n h y d r i t e & .. 

do lomi t e . 
See attachmen:t fo r d e s c r i p t i o n . 
See a t t achment for d e s c r i p t i o n . 
No DST's . i ... 

_ _ _ _ . _ • - — . r 7 . • • , . • . • , . ' , ' . • 

38. GEOLOGIC MARKERS 

NAME 

T/Wingate 
T/Chinle 
T/Shinarump 
T/Moenkopi 
T/White Rim 
T /Cu t l e r 

. T/Hermosa 
T / S a l t 

;d T/^ane Creek 
zone 

B/Cane Creek 
zone 

i 

TOP 

MEAS. D E P r n 

310' 
538' 
848' 
858' 

1410' 
1620' 
2846' 
4106' 

6800' 

; 6867' 

.-

TftDE VIRT. DEPTB 

+4868 
+4640 
+4330 
+4320 
+3768 
+3558 • 
+2332 
+1072 

-1622 

• -1689 

7 ^ 
/ 

z 
/ 



Co.^1.P1-:NSATED DENSITY PORUSlTV 
.•AND NltllTRON POTTOS 1 TV L0('; 

2 , READ AND STEVENS. TNCORPORATFD 

WELL 

FIELD 

SHENANDOAH-BOWKNOT (F I 

WILDCAT 

COUNTY. 
GRAND .STATE UTAH 

Location 

Sec. 2L . T w p , 25S .Rge L8E 

Other Services: 

COMP.DENSITY 

5 1 1 

Perrrnaner^f Daturr. C H O U N D L E V F J , , Elev. ^ 1 ^ \ \. 
Log M e a s u r e d From l ^ E L L V — B U S H I N G 1 / p, A b o v e Perm. Da tum 

Dr i l l ing M e a s u r e d From K E I J L Y — B U S H I N G : , 

Elev.: K.B. 

D F . 

G.L. 
^177' 

Date 8 - 2 2 - 7 3 
Run N o , (;AM '̂1A-GAM^•1A 

6915^ 
, NEUTRON 

Depth —Dril ler 

D e p t h - W e l e x 6913 
Btm. Log Inter. E 2 J 1 _ •^X'^ 
Top Log Inter. 0 
Casir ig—Dri l ler 3 - 7 / @ " 9 q n 8 - s / j @ ' ? 7 q o @ 
Cosing —Welex 2799 
Bit Size 7 - 7 / 8 " 
Type Fluid in Hole SAT.T RASE 

HUD 
Dens. I Vise. 1 0 . 6 - 1 36 
pH I Fluid Loss I 
Source of Somple P I T . 
R,„ (S) Meas.Temp. . 07 @ 84^P @ @ s 
R,,,, ( 3 Meas.Temp 0(7 @ 86 "̂  @ ^ ° F (5) 

R,,,,, (5) Meos.Temp o g s (5) HZ.°F ^ °F ® © 
Source R„,t R„, ETT.TF.̂ .' PRFR 
R„, (q) BHT .OA &mzm (a) °F (a) (5) 

Time Since Circ. HOURS 
M a x . Rec. Temc i z . ^ F (S-rn 'F (5) 'F (a) 'F (S) 
Equip. I Locat ion 7757 I P A R M I ^GTON 
Recorded By LEEPER 
Witnessed By MR. LATCH 
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ty.'-. 

Mp^^ • i r - y 3 ^ \ \ > i i ' ^ n z - • • =. •: =1:ir ^ rv =; \ • >;^..,v^ts^:.^''> 

Z 

Q < -H 
U 

P.!i^gg U u_ 

>-
Z 
< 
OL. 

O 
u 

COMPANY S k r i l (Oil Co>r»pctnM 

WEIL. 

FIELD 

P e J c r o . ! 1 - 2 1 

fi).(cir J 

C O U N T Y ( ^ r ^ r ^ c j . S T A T E . ilLJi. 
L O C A T I O N /^^ 7 B ' S , . 7 3 5 ' £ F r . N . U 7 . C O T 

Sec. jg/ T w p . Z S S Rge. / ^ P 

Othe r Services: 

,g.A. Permanent Datum-. _ 
Log Measured From_ 
Dr i l l i ng Measu red Prom T^.F 

Elev. S \ F ; Z 
D.F- . y f f . T i Ft. A b o v e Perm. Datum 

Elev.: K.B. J ^ l ^ ^ 
D.F. J / ^ 9 . a 
G . L . _ ^ f S Z 

Dote fc-£t-^q 
Run N o . I 
D e p t h — D r i l l e r Z O S I 
D e p t h — L o g g e r 7 L Z 3 X -
Btm. Log In terva l ^ ^ s m 7 - 2 . ^ 
Top Log In terva l 8 V 0 
C a s i n g — D r i l l e r /OV^ @ 8H7 @ @ 
C a s i n g — L o g g e r 87il 
Bit S ize ffVy 
Type Fluid in Ho le pr,f7[ 

Dens. Vise I ^ . Q S H I 
p H Fluid Loss 
Source o f Samp le 

8.5 /o-fi "^' ml m ml 

_Cii-c 
Rfn @ Meos. Temp. JL.^3 @ 74̂  °F @ °F @ °F @ .If 

°F 
Rwt @ Meos. Temp. / . / 7 @ ^ 5 °F © °F @ °F @ 
Rmt @ Meos. Temp. l.loT. @ 7 / °F @ @ °F @ 
S o u r c e : Rmt Rmc -AL .A. 
Rn. @BHT ;•; @ @ °F @ 

Time Since Circ. dhi 
tAax . Rec. Temp. 2 1 ^ 
Equip . I Locat ion ^ J - Z q I \ i f r n J 
Recorded By ..q.rhc 

vs—»-.«>:*.r 

file:///ifrnJ


\ a .W-Z 'CM. V.AhT'.l 

COMPENSATED 

WeziMdziZi 
(7 

FILE NO. 

I 

COMPANY_.S_y_EJ=i. 

WELL P g i n E K a L 

. OJ2=^CU>aO^/97Zj7_ 

yyA\ 

FIELD \K\ ILDC A T 

COUNTY G T ^ A K J Q STATE U 4 A K 
LOCATION 

l ^ 7 e -5 r 7 3 5 Z 

SEC 7X7 TWP_ ^ 5 S RGE 7S s A > , 

Other Servic 

m 
Permanent Datum 

Log Measured f r o m . 

C^-L . . 
22B_ 

Elev. 3 I S Z -
Elevations: 

/ 8 - Z Ft. Above Permanent Datum 

Dri l l ing Measured f r o m . J t & 

KB 
DF 
GL 

-5^1327-S 
^ L S 3 = -

Date 7 - / o - L ^ 
Run No. y>/'7'^-
Deplh—Dr i l le r -797 
Depth—Logger ^ 9 / 
Bottom Logged Interval 2'^Z 
Top Logged Interval o 
Cosing—Dri l ler daSzL^SSS @ rs 
Casing—Logger 

/7w^ Bit Size 

Type Fluid in Hole SpyZ__y:tGiT_ 

Density and Viscosity 2 / . ^ 
pH and Fluid Loss 

Source of Somple 'ESZL 
ccl 

Rm itt* Meos. Temp. . QS.7. 
Rmf (g> Meos. Temp. i Q / S @ 7 3 ''V, 

<ziS @ 

Rmc @ /Meas. Te m p . i J O @ S O X @ 

2!_ 

Fj 

@ fS 

(5) fS) 

(S @ 
Source of Rmf and Rmcj /Z / \ /77 1 

Rrr, @ BHT 0 ^ ( ? @ 1 ^ 1 3 5 - F ! 

Ti.-ne Since Circ. _ ^ A r. I 

Mox, Rec. Temp. Deg. F. i 3 0 -Ti 

1 

@ 
i 

• F I 
1 

I 

•^Fj 

! 

@ @ 

Equli-., No. ond Locct ionj /Z<^,p C Z t ^ '• 

toiri.jd By ' 7 7 7 ^ - £ 9 ^ ' 
:d By i'.ft̂ r- p^'Le\^SeS7 
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• - • • • • Z e T - o •• 
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7 . ? 
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' 
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9-1 
8.S 
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9i<>o 

i 6*/V 
• 
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;: 

f y ^ ^ ./tocy>/s> 

/ a a e a " /^.?Ja 

F^Ur<2 
7 r ^ ° ' /^ 
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/•?, / 3 i 7 ^ " 

a 0 / ^ a 

^ 

5 P /2k^eASici>c 
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y 

iSy> rrtfA? / ^ e A o o x S s ' ^ i ' ^ 

2 - 0 
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1 
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S - 77> R-ScZ Sr̂ iy 
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1V, 
> 

X 
\̂J 
1 
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»^ 

3S) 

Z 
>- . .O 

1 z 
\ o 
' u 

FI
EL

D 
o

 
LO

C
A

T
i 

— 
LL 

>-
Z 
< 

O 
u 

v->.^ /T \ i r t 

WELL 

FIELD 

i-m I ^ 1 . r / y . • " - > _ - ' ' -

Cpyyy t . - r . ^h ' - ^ 

l ^ y / ^ y X - y 7 ^ 

• • - ' ' f • • r 

/ - sj-

C O U N T Y S^/p^y*--y/ STATE / y X ^ ^ 

LOCATION y ^ y y ' ^ y^ Z ^ a 3 > ^ ' y 2 ^ 

Sec. J - T Twp. > g . r - ^ R g e . / / ' / f 

Other Services: 

^/^ 3I'f 
y = ^ r - ^ y ' 
S y ^ y - ^ - ^ 

Permanent Datum: e* ^ . , Elev. J T ^ . / / Elev. 
Log A^easured From / F - ^ , ' 7 Ft. Above Perm. Datum 
Drilling Measured From , 7 r S 

KB. ^ 7 S J ^ > 

D.F. 
G . l . ^ ^ Z / 

Date 2 2 - 2 ^ - £ f ^ / O Z - VJ'— c z / ^ - -
Run No. ZZZJ7tl2_ J < P ^ ^ , - i 2 
Depth—Dril ler 
Depth—Logger 

V ^ o 7 
^ 3 / c> 

Btm. Log Interval 
Top Log Interval 

$ < g : g g ? . ^ 

3 ? . 
Casing—Dril ler @ .r-̂  ©i ' J^ r @ @ 
Casing—Logger - i Z L 2 j £ X 
Bit Size c ? ' ^ - ^ 
Type Fluid in Hole y r . e ^ y / 

Dens. Vise. -Z 2̂  311..-
pH Fluid Loss m 
Source of SampTe^ 

'Z-o / • £:> ml m 

tryyc-
Rm @ Meos. Temp. @ / • 7 ; ^ ©-^/^ °F @ °F 
Rmt @ Meos. Temp. @ / • ? ^ @ ^ ^ °F ^ • ^ : r @ / ^ J ' ° F @ 
Rmc @ Meos. Temp. @ Q . ? - ^ @/C?J°F @ °F @ 
S o u r c e : Rmt zz 
Rm @ BHT @ °F ^ 9 ? @fJg^PF @ °F @ 

Time Since Circ. / . g ZZyfS 
Max. Rec. Temp. °F Z037 °F 
Equip. I Location z : 6 2 r \ y y y z 7 
Recorded By XLyX7£A22 
Witnessed By 

pgTTnFifc t VIWIIflHifeA;::* 



-i JthLUl'aLJj-Liut^Li ' 

^ - * ^ " ' " . . . ' 7 . 7"^377. 7. i.ii»~. -~"-. M S ' ' L 5 r l - : ' 

•-~ ^•---?:r'5rf..i^.-.^K:^^:?: .^f.i::'*-'-''^Ll't.-r:-">^'w,C L^ - ^ ' ^ f ^ ' 2 

COMPANY . S / 2 y r / / . ^ y z S o / ^ y ^ y ^ S 

WELL 

FIELD 

-

^ ^ y y ^ r z ^ y y . ^ 

l y y Z J - y p y ^ T ^ 

/ -

' ^ 

COUNTY_ iSTzSySdSS-. STATE / y / 2 y 7 7 7 

LOCATION / y / . 7 ' y - 7 76o J ZX f S i ^ 

SiBc. 7 S ~ Twp. P S ' S ' Rge. z r ^ 

Other Services 

311 
Permanent D a t u m : / ^ ^ . Bey.JZ/ddZS 
Log M e a s u r e d From / f S , / 77 Ft. A b o v e Perm. D a t u m 
Dr i l l ing M e a s u r e d F r o m _ ^ 4 ^ ^ ' 

Elev.: K. 
D. 
G. 

B . ^ ;^ 
F ._5 : 
L 7 S ^ . 

Date Z 2 - 6 - ^ 9 - ^ y > Z - V J ~ o Z 7 - z 
Run N o . 3- 73- o o y . - r 
D e p t h — D r i l l e r f / VO> 
D e p t h — L o g g e r .^7-173 

W2^Z2S^7h Btm. Log In te rva l A ^ 
I Top Log In te rva l 27^ 

C a s i n g — D r i l l e r 2 ^ %Z3ZS- @ @ @ 
C a s i n g — L o g g e r y j 7 3 ~ ~ 
Bit Size y>^77 
Type Flu id in H o l e Sy^ /^T- ' y 7 ^ / > 

Jens. Vise. 7/?'7 I 3 7 
Flu id Loss 6 ( y 7 J ^ m \ m ml 

Source o f Sample^ c r y y f c 
@ Meois. Temp. •«7 6 @ 6 O °f- @ @ °F @ 

Rmf @ Meos. Temp. • ^ 5 " @ S ~ 7 °F o.?y @/VJ~°F @ @ 
Rmc @ Meos. Temp. ' ^ J @/-^J~°F @ °F @ °F @ 
Source: Rmf / 7 
Rm @ BHT g;?y@g^o°F @ °F @ @ 

Time Since Circ. z y / 7 / r j 
M a x . Rec. T e m p . /zr °F °F °F 

\ Equip. I Locat ion 
^Recorded By 

r s y f \ y y 4 / f 
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z 
>- ^ o 

O U I 

>-
z 
< 
C l . 

:^ 
O 

COMPANY 

WEIL 

FIELD 

COUNTY 

SHEUL OIL 

Qai>^r i \ vMK 

lA/ lLDCAT 

GR.A.MD 

CQ^APAv^4v ^ 

i-3r 

STATE ' U T A H 
I.-^ 

L O C A T I O N , N^^' 
| ^ 1 4 ' a 4 : i ^ 0 5 M o f s-tv CocMec 

Sec. 3 S Twp. a s S " Rge. I g £ 

Other Services: 

O ) L J/f 
ill. Permanent Datum: 

Log Measured From_ 
Drill ing Measured From K B 

K 3 ^ 
.. Elev.b41 I 

\6> Ft. Above Perm. Datum 
Elev.: K.B'!5 

D.F. 
G.L£33T 

Date SSSAx^SL /\PI'A17)\^-100AS 
Run No. _Q_yLe. 

^ 
Depth—Dri l ler .AX15_ 
Depth—Logger 3.3 76_ 4 ^ 5 ^ 
Btm. Log Interval ^ i ¥ f : t i 76 •' 
Top Log Interval 
Casing—Dri l ler a6" @ 3>s @ 
Casing—Logger 

iszs: Bit Si ize 
Type Fluid in Hole G>£L-VVAT£K-

^ Dens. Vise 46 
pH Fluid Loss t \a2p ml m ml 

Source of Sample IS^UOPIT ^ ^ 
Rm @ Meos. Temp. ^g.Sl @(i.l °F °F ^ 2 s^:^ @ 31 

31 
°F 

Rm( @ Meos. Temp. Sr.S^ @67 °F © @ 
Rmc @ Meos. Temp. "i.^a ©csh °F @ °F @ • <0 
S o u r c e : Rm( rA I M 

2ZZi Rm @ BHT ^̂ . r 
37;̂  Mg -̂

@ @ .If 
Time Since Circ. 
Max. Rec. Temp. 

S^a.S ITAEM Equip. I Location 
U/^LLST J Recorded By 

Witnessed By h A r l r w A - U f f V 
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