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GEOLOGY MP OIL AND GAG POSSIBILITIES 

of the 

HARTSEL ANTICLINE 

SOUTH PARK, PARK COUNTY, COLORADO 

By 

C, E. Shoenfelt 

FOREWORD 

The following report on the Hartsel anticline is the result of surreys started 

in April 1934 and carried on at convenient intervals during the summer months of 

that year and in 1935. 

As shown on Plate II in this report, the Hartsel anticline on which are several 

superimposed domes, occupies a narrow valley between two well-developed synclines 

lying east and west of and approximately parallel to the surface axis of the anti

cline, 

This report deals particularly with the oil and gas possibilities of the dome 

at the south end of the Hartsel anticline, but the other domes are described more or 

less in detail. For more complete details of the dome on which a test well is now 

being drilled, the reader is referred to my report of May 29, 1934, 

ACKNOWLEDGMENTS 

The field work upon which this report is based was started June 9, 1935 and was 

completed in July, 1935. I was assisted from June 9 to June 13 by Ross L. Eeaton, 

consulting geologist of Denver, and from June 16 to June 20 by Roy M. Butters, also 

a consulting geologist at the time of his employment by me, but now in the employ of 

the United States government as a geologist. 

A location has been selected for the drilling of a well on the South dome, as 

shown on Plate 1, This location is on lands of George Lamarr and is in the north

east corner of the Southeast Quarter of Section 34, Township 12 South, Range 75 West. 

Prom a careful analysis of all available information, I have concluded that a well 
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drilled at this location would reach the subsurface crest at about 5200 feet. It is 

my opinion that a well 3200 feet deep would test all of the important possible oil-

bearing sands and that all of these would be penetrated at or very near the sub

surface crest. 

The points I stress particularly in making a recommendation for the drilling of 

this dome are, that the Pierre shale has been eroded to a depth of 1800 feet and 

that the location selected is only 160 feet lower on the surface than the State well 

now being drilled by the South Park Oil Company, but it is 1900 feet higher strati-

graphically, which means that all drilling depths will be 1900 feet less at the new 

location than in the State well. 

In my preliminary report of July 29, 1935, I gave the following estimate of the 

oil possibilities of the Hartsel anticline, and they may well be restated here; 

(1) The Hartsel anticline is a closed structure. 
The closure is adequate and the structure is, 
therefore, favorable for the accumulation of 
oil and gas. 

(2) The thick series of fossiliferous marine shales 
that underlie the Hartsel anticline are highly 
regarded as a source for oil and gas. 

(3) Formations that yield oil elsewhere in Colorado 
under favorable structural conditions, underlie 
the Hartsel anticline. 

(4) Suitable sands to serve as reservoirs for oil 
and gas are found in Cretaceous rocks of the 
Pierre, Niobrara, and Benton formations and in 
the Dakota series, and in the Morrison forma
tion of Jurassic age. 

(5) The rocks underlying the Hartsel anticline have 
been under sufficient pressure to induce the 
degree of metamorphism required to separate 
hydrocarbons that make up the oil and gas, but 
have not been so much compressed as to drive 
these fluids out of the structure. 

(6) Oil-saturated rock is reported to have been 
found along the Elkhorn fault and in shales of 
the Pierre formation in a well drilled to a 
shallow depth just off of the Hartsel anticline 
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in Sect ion 7,  Township 1 1 South,  Range 75 Wes t .  
The Pierre shale has be$n found oi l  and gas-
saturated in the South Park Oil  Company rs 
dr i l l ing well  in Sect ion 16,  Township 11 South,  
Range 75 We st .  (See attached gas report  at  the 
end of  this  report . )  

( 7 )  T h e  H a r t s e l  a n t i c l i n e ,  i n  a d d i t i o n  t o  i t s  
favorable s tructural  condit ions,  affords a com
parat ively economical  test  of  f ive or more pos
s ible oi l-bearing sands.  

STRUCTURE OF THE S OUTH P OME 

The South dome, i l lustrated by Plate I ,  is  an elongated northwest-southeast-

trending structure with over 2000 f eet  of  closure on the northeast  and south s ides,  

but  because the east  and w est  s ides are covered by al luvium i t  has been impossible 

to determine the amount of  closure of these sides.  No at tempt has been made to com

pute the thickness of  the Pierre shale at  the locat ion selected because a l l  of  the 

movements involved in the folding are not  c lear  and much of  the area is  covered,  as  

s tated,  by al luvium, and the south end is  covered by glacial  debris .  Plate I  shows 

the shape and probable s ize of the structure.  

Pla te II  shows the posi t ion of the South dome on the Hartsel  ant icl ine and i ts  

relat ionship to the other  domes on the structure.  

The H artsel  ant icl ine as shown on Plate II ,  is  a long narrow anticl inal  fold 

extending from Section 2,  Township 12 South,  Range 75 West ,  northwestward through 

the center  of  Township 11 South,  Range 75 Wes t ,  and the eastern part  of  Township 9 

South,  and Township 10 South,  Range 76 We st ,  I t  dies out  about  one-half  mile north 

of  the north l ine of Township 9 South,  Range 76 W est ,  The best  rock exposures are 

a t  the south end of  the anticl ine,  but  surface outcrops indicate a closed dome in 

the east  half  of  Sect ion 25;  the SE-p of  Section 24 in Township 1 0 South,  Range 76 

West;  and the of the W|r of  Section 30,  Township 1 0 South,  Range 75 We st ,  There 

is  also a wel l-defined dome in Section 35,  Township 9 South,  Range 76 We st ,  as  shown 

by dip symbols.  The presence of  this  dome is  indicated by a natural  amphitheater  

around which a l l  of  the rock formations dip away from a common ce nter .  The south 
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closure of the Amphitheater dome is a fault which is shown in Section 35? Township 9 

South, Range 76 West, on Plate II. This fault cuts through the central part of 

Section 35 in a northwest-southeast direction and is now believed to extend south

eastward through all of the Shoshone beds and into the igneous rocks along the Elk-

horn fault. Such a closure to the dome as this fault gives would form an excellent 

barrier against which oil might be trapped. 

The surface formation on the Amphitheater dome is Fox Hills, but there is a 

small outcrop of shale near the center of Section 35 that may belong in Pierre, in 

which event a well drilled on this structure would start very near the top of that 

formation. 

RECOMMENrATIONS AND CO NCLUSIONS 

Because all of the conditions affecting the oil and gas possibilities of the 

domes on the Hartsel anticline appear to be favorable, I recommend the drilling of 

test wells on each dome. The South dome should be next in order for testing because 

it will require a smaller cash outlay and can very well be drilled with lighter 

equipment than will be required on any of the other domes along the anticline. 

Respectfully submitted, 

American Institute of Mining & M etallurgical Engineers 

Rated at Denver, Colorado 
January 17, 1936 
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GEOLOGY OF THE SOUTH PARK AREA, 

PARK COUNTY, COLORADO 

GENERAL STATEMENT 

In the examination of the Hartsel anticline, it was necessary 

to measure exposed sections of rock formations at various places in the 

park and to study the regional geology. This report is, therefore, a 

brief resume of general geological conditions. 

South Park is an area of sedimentary rocks completely surround

ed by high mountains. The park oonsists of two downthrown fault blocks 

and the Hartsel anticline in the east fault block is genetically related 

to the faulting. ihe faults are believed to be effective seals to the 

outward migration of any oil or gas that may have been distilled in the 

rocks as a result of the folding and faulting of the area. 

STRATIGRAPHY 

The accompanying generalized geologio section was compiled 

from measurements made at various points in the park. The "Red Beds", 

while not actually measured, were examined south of Fairplay and along 

the road between Garo and Hartsel and thicknesses were estimated. The 

Jakota series and the Morrison formations were measured about two miles 

east of Garo and at Red Hill on the road between Como and Fairplay, Fox 

Hills and Laramie (?) beds were measured on the west side of the Hartsel 

anticline in Section 21,Township 11 South, Range 75 West, and in SE-J- of ' 

Section 34, Township 9 South, Range 76 West. 
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General  Geologic Sect ion in South Park,  Colorado 

System Series Group Formation !  Pescript ion Thickness 
( feet)  

Quaternary 
Alluvium, glacial  
material ,  s i l t ,  sand,  
and boulders 

0 -  400 

Tert iary Eocene 
UNO ONI ?OEMITY 

Shoshone 
Arkosic sandstone,  
shale,  conglomerate,  
igneous mater ial  

0 -  3200 

Cretaceous 

Upper 

CRETA

CEOUS 

i 

Laramie(?)  

Sandstone and shale 
with coal  seam a t  base.  
In some sect ions a thin 
yellow sandstone l ies  
below the coal  

300-500 

Cretaceous 

Upper 

CRETA

CEOUS 

i 

Montana 

Fox H il ls  
Yellow to buff  shale 
and sandy shale with 
two zones of  brown 
Nodular  concret ions 

395-525 

Cretaceous 

Upper 

CRETA

CEOUS 

i 

P ierre 

Dark gray to black 
clay shale with a 100-
foot  shaley sandstone 
about  600 feet  above 
the base 

3700-3900 Cretaceous 

Upper 

CRETA

CEOUS 

i 

Colorado 

Niobrara 

Light  gray to buff  
shales and clays with 
a sandstone 75 feet  
thick about  40 feet  
,below t he top 

600 

Cretaceous 

Upper 

CRETA

CEOUS 

i t 
Benton 

Black shale with a  10-
foot  sandstone 15 feet  
below the top-

421 

Cretaceous 

Upper 

CRETA

CEOUS 

i 
F  akota Gray sandstone 60 

Cretaceous 

Lower 
CRETA
CEOUS 

Glencairn Soft  gray sandy shale 100 

Cretaceous 

Lower 
CRETA
CEOUS Lytle 

Gray shale,  sandstone,  
and sandy shale 170 

Jurassic 
Upper 
Juras
sic  

Morrison 

Greenish-gray shale 
with 5 f !  to 8 , r  band of  
white quartzi te  at  top.  
White fossi l i ferous l ime
stone,  thin-bedded sand
stone and y el low shale 

370 

Permo-Penn ! !Red Beds" 

Soft  br ight  red shale,  
some thick-bedded arkose,  
some c oarse sandstone.  
50 to 100 feet  white and 
red sandstone at  top 

3000-4000 
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REP BEPS 

The "Red Beds" were examined south of Fairplay; at Red Hill, 

south of Como; and along the road between Caro and Hartsel, These beds 

consist in the main, of bright red shales and thick-bedded sandstones and 

conglomerates. About fifty feet below the top of the formation is a bed 

of white and red sandstone from 50 to 100 feet thick. 

These beds may be roughly correlated with the Lykins and Fountain 

formations of the Colorado Springs section, but no attempt was made to sub

divide them in the South Park area, 

MORRISON 

Above the "Red Beds" are about 370 feet of beds, mostly gray to 

drab shale with minor amounts of light-colored limestones and sandstones. 

These beds lie in a narrow band in a northwest-southeast direction, along 

the southwest side of the hogback of Dakota sandstone extending from Hartsel 

to near Fairplay, They occupy the same stratigraphic position as the Morri

son formation along the Front Range and are considered to be of Jur assic age. 

DAKOTA GROUr 

The Dakota group of rocks is well developed in the Hartsel area 

and is quite similar in composition to the Dakota-Purgatoire group at Colo

rado Springs. This group of rocks consists of a series of sandston es sepa

rated by shale and sandy shale, in all about 330 feet of strata. . The sand

stones correspond to the Lytle and Dakota of the Colorado Springs section, 

but the intervening shale called the tllencairn at Colorado Springs, is a 

light gray to tan sandy shale, while in Red Greek Canyon south of Colorado 

Springs, this shale is dark gray to black in color and contains carbona

ceous material. 
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COLORADO GROUP 

BENTON 

The Benton section is exposed in a continuous band along the 

south Platte River from Hartsel to Garo. The best exposure was found along 

the river bank west of the Chalmers ranch where 421 feet of beds were 

measured which gave the following section: 

Base of the Niobrara 
Black shale 15f 

Soft coarse gray sand 10f 

Black shale 396T 

45TT 

The sand in this section would serve as an excellent reservoir for 

oil. A few fair specimens of the type fossil, Inoceramus labiatug, were 

found in the Benton. 

NIOBRARA 

This group of beds consists of light gray to buff shales and 

clays, about 500 feet thick. Next above is a soft light gray to buff sand

stone about 75 feet thick. Above this bed are from 20 to 40 feet of light 

gray and tan shales, in all upwards of 600 feet of strata. The age of this 

group is based on its stratigraphic position and the presence of a few fair 

specimens of the fossil, Inoceramus defermis. The sandstone of this group 

would serve as an excellent reservoir for oil. 

MONTANA GROUP 

PIERRE 

The Pierre shale at its exposure near Red Hill on the Como-Fair-

play road, is a soft crumbly rock and fresh specimens are almost black in 

color, but turns to gray or light slate color on exposure to the air. It 

is remarkably homogenous except for indurated clayey concretions which are 

present in all exposures. 
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The grayish-black dense clay concretions weather to a yellowish-

brown color because of the large percentage of iron present. The concre

tions which are highly fossiliferous, break with a conchoidal fracture and 

contain small irregular masses of selenite crystals. 

About 60Q feet above the base of the Pierre formation is a band 

of buff sandstones and sandy shales 100 feet thick which is believed to 

correlate with the Apache Creek sandstone member of the Pierre in the Badito-

AlariO section in Huerfano County, This sand is the first objective of the 

test well now drilling on the Hartsel anticline. 

The Pierre shale in the South Park district contains a large fauna. 

Tn the upper part prominent species of cephalopods are: Acanthoscaphites 

nodosus, Baculites ovatus, P. grandis, B* compresus, and the pelecypods 

Inoceramus barabini and I, vanuxemi. 

Near the middle of the formation the pelecypod, Lucina occidentalism 

is found abundantly in a thin iron-stone bed. Other forms identified with 

the aid of Professor H. E, Mathias, head of the Department of Geology at 

Colorado College, include the following forms: 

Micrabacia americana 
Scaphites nicolletti 
Heteroceras sp. 
Anchura sp, 

FOX HILLS 

Above the Pierre shales and underlying the lowermost coal seam 

of the Laramie (?), is a series of yellowish sandstones and sandy shales 

occupying the position of the Fox Hills formation of the Front Range, The 

most striking and characteristic feature of the Fox Hills consists of large 

round concretionary masses that weather from the sandstone beds. These 
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masses resemble large boulders and some of them are as much as two or 

three feet in diameter. The thickness of the Fox Kills measured across 

the west side of the axis of the Hartsel anticline, in Section 21, Town

ship 11 South, Range 75 West, is 395 feet. Jt is slightly in excess of 

400 feet in Section 34, Township 9 South, Range 76. West, 

LARAMIE (?) 

Laramie (?) beds in South Park consist of 300 to 500 feet of 

coal, shale, and sandstone, and in places a coal bed resting directly on 

the yellow sands herein assigned to the Fox Hills. These beds are not 

present on the Kartsel anticline, but appear as escarpments on the east and 

west flanks of the fold. 

SHOSHONE GROUP - TERTIARY 

Above the Laramie (?) is a series of arkosic sands which in 

places are conglomeratic• Practically all of the rock-forming minerals 

are found in these beds. There is also much igenous material including 

volcanic ash, indurated igenous sheets, and lava flows. These igneous 

masses have been mapped separately and are shown on the map by appropriate 

symbol. 

Estimates of the thicknesses of these beds are of little value 

as much of the material has been completely removed by erosion, but the 

thickness is known to exceed 3200 feet at several places in the park. 

These beds are not present on the Hartsel anticline, but are on the surface 

on the limiting synclines, 

IGNEOUS INTRUSIONS 

In the Laramie (?) and Shoshone there are intrusions of igneous 

material, mostly basalt, roughly paralleling the bedding planes and when 
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the dip of the formation approaches 45 degrees, as it frequently does, 

these intrusions have the appearance and characteristics of dikes. In the 

Shoshone, these intrusions attain thicknesses of upwards of 100 feet, No 

igneous material was found in beds below the Laramie (?) at any of the 

outotops visited. 

QUATERNARY 

These beds cover the valley of the South Platte River and the 

southern end of the Hartsel anticline. They consist of alluvium and glacial 

debris. Striated stones and boulders were found in abundance along the 

north side of the Platte, east of the town of Hartsel, 



September 12, 1935 

South Park Oil Company, 
Denham Building, 
Penver, Colorado. 

Gentlemen: 

I have completed a series of tests at your drilling well in 
South Park, to determine the value of the natural gas which has been 
developed in the well from, about 1800 feet to the total depth of 3428 
feet, a total of more than 1600 feet of gas-saturated shale. 

The tests convince me that the gas carried a high percentage 
of gasoline fractions, and that a supply of gas sufficient to warrant 
the installation of a gasoline extraction plant has been developed in 
Pierre shale between the above depths, I believe, however, that the 
present well should be carried on down to the so-called Apache Creek 
sand as it now seems a certainty that this sand will yield a large 
volume of gas and possibly a heavy flow of oil. 

The numerous tests that I have conducted at the well and in 
the laboratory, were made for the purpose of determining the quality 
of the gas for gasoline extraction purposes. In the commercial pro
cess of manufacturing gasoline from natural gas, a heavy oil from 
which the lighter fractions have been removed, is used as an absorber 
of the heavier fractions in natural gas. One of the laboratory tests 
to determine the gasoline content of any natural gas is that of ab
sorption and under proper conditions of pressure and temperature, it 
is possible to make absorption tests that will very closely approxi
mate the results obtained in the commercial process. 

To augment these field and laboratory tests, samples of the 
gas were sent to Phillips Petroleum Company at Bartlesville, Oklahoma, 
for analysis. This concern is a most important producer of gasoline 
from natural gas, and operates extensive plants in Oklahoma, Texas, 
and elsewhere. 

The results of the analysis are given in the enclosed letter 
from the chief geologist of the Phillips Petroleum Company to Mr. E. 
J, Boos, the Company's district geologist in Colorado. Mr. Boos han
ded me the letter this afternoon. It indicates that the gas has a 
yield of 1.28 gallons of gasoline to the 1000 cubic feet of gas. The 
heat value of the gas as computed from the analysis, is 1279 British 
Thermal units and the specific gravity .774, air equals 1. 



Page 2, 
South Park Oil Company, 
September 12, 1935. 

The first test, on September 1, 1935, was made for volume 
of the gas and to secure a sample for analysis. At that time, the 
bottom of the hole was 3000 feet and the 8-4--inch casing was at 2994 
feet. From only 6 feet of exposed shale, I measured the volume of 
gas through a 3/8-inch orifice as 15,400 cubic feet. The specific 
gravity of the gas was determined by me as ,8, air equals 1, with 
a Shilling!s specific gravity bottle. This compares favorably with 
the specific gravity of .774 as determined from the analysis of the 
gas made by Phillips Petroleum Company. 

An absorption test made by me on September 7, 1935, when 
the well had reached 3200 feet, indicated that the gasoline content 
of the gas at this point in the hole was l |r gallons of gasoline to 
the 1000 cubic feet of gas. This was confirmed by a laboratory test 
of the absorbent which indicated a yield of 1,37 gallons of gasoline 
per 1000 cubic feet of gas. 

The most recent test made for gasoline content was on Sep
tember 11, 1935, Samples of gas from 28 feet of exposed shale above 
3428 feet, gave an indicated yield of 2-| gallons of gasoline to the 
1000 cubic feet of gas which was confirmed this morning by a labor
atory analysis of the absorbent. 

From the above tests, it is obvious that the gas in increas
ing in gasoline content with depth. I have made arrangements at the 
well to have samples of the gas taken at regular intervals and I will 
furnish you with reports as rapidly as the tests are completed. 

Very truly yours, 

C. E. Shoenfelt, 
Member, .American Association of 
Petroleum Geologists, 

CES/CIF 



Inter-office Correspondence 

PHILLIPS PETROLEUM C OMPANY 

Bartlesvil ie ,  Oklahoma, 

September 10,  1935 

Mr,  E,  J ,  Eoos,  
Box 7 5,  
Hugo,  Oklahoma. 

Bear Ed:  

I  cal led the Research Lab this  morning and they had 
just  completed the analysis  on the two samples from, the South 
Park wel l  which you forwarded some t ime ago.  The f ol lowing are 
the contents:  

Methane 85,4 
Ethane 7.2 
Propane 3.7 
Isobutane 1.1 
Hormal Butane 1,4 
Pentanes and heavier  1 ,2 

Gasol ine content  based on the Butanes and heavier  -  1,28 gal lons 
per  thousand.  

Gasoline content  based on Pentanes and heavier  -  ,48 gal lons per  
thousand,  

Mr.  Simpkins,  our research chemist ,  advised that  the 
samples were a l i t t le  too small  for  making a  proper analysis  but  
he bel ieves the above w il l  be suff icient  for  judging the value 
of the gas and fuel  and natural  gasoline propert ies .  

Yours very t ruly,  

Do A,  McG. 

HONESTY, LOYALTY, AND C OOPERATION BU ILD THE F OUNDATION F OR PR OGRESS, 
SUCCESS, AND H APPINESS. 






