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GEOLOGY OF THE POLE MOUNTAIN-BUFFALO CREEK AREA
NORTH PARK, JACKSON COUNTY, COLORADO

BY JOHN D. MARR

LOCATION; OF North Park is in the north central part of THE ARÉA
Colorado, It is a large topographical and 
structural basin approximately forty miles 

north and south by thirty miles east and vest. The north 
boundary is just south of the Colorado-Wyoming boundary 
line and is marked by a low divide* It is bounded on the 
east by the Medicine Bow Range, and on the west and south 
by the Continental Divide# The Continental Divide to the 
west of the area is called the Park Range*

The Pole Mountain-Buffalo Creek area cuts across 
the southwest part of North Park with a strike of about 
south 60° east* The most conspicuous topographic feature 

within the area is Pole Mountain, which rises 1,000 feet 
above the floor of the park# 
PURPOSE OF THE The present report gives the results of a 

detailed examination of the Pole Mountain
Buffalo Creek area, made during the summers of 1827 and 1B28, 
to determine the oil and gas possibilities of the area, 

supplemented by Information given by two test wells for



oil and gas which were drilled within the area as a result of 
this investigation*

The structural geology of the area as well as its 
geologic history since Cretaceous time are presented in 
greater detail and much more correctly than was previously 
possible*

The Coalmont series is described in detail as to 
its age, character of sediments, and mode of deposition* 
PREVIOUS North Park was first investigated by
mm %INVESTIGATIONS Arnold Hague* of the King Survey, 1877,

He made a very brief reconnaissance sur
vey and studied only the larger geologic features of the 
area in a general way* A previous reconnaissance survey 
had been made by Marvine of the Hayden Survey in 1874, but 
the data was never published, due to Mar vine* s death, ex
cept in a very general form in the Colorado Atlas of the 
Hayden2 Survey, 1877,

The first comprehensive geologic report of Worth 
' g

Park was made by A* L* Beekly of the United States Geol
ogical Survey, based on field work done in 1811* It covers

1 Hague, Arnold, and Emmons, S*F., U.S.Geol. Expl* 40th 
Par*, Final Report Vol* 2, 1877*

8. Hayden, F*C«, Atlas of Colorado, H*S$Geol* and Geog* 
Survey Terr* 187*

8 Beekly, A*L«, Geology and Coal Resources of Morth Park, 
Colorado, U.S.G.S. Bulletin 596, 1915*
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the regional geology of the area very veil with especial 
emphasis on the coâl resources$ The Pole Mountain-Buffalo 
Creek area, having no very conspicuous features, received 
very little attention during that investigation*

The Pole Mountain area was examined and mapped 
by geologists of several of the major all companies at 
various times prior to 1827, but none of them spent suffi
cient time in the field to determine and interpret the com
plicated geology of the area*

Mr* A* K. Marr, father of the author, prepared a 
very good reconnaissance map of the Pole Mountain area based 
on field work done at various times from 1921 to 1928*This 
work was of great assistance to Mr* Crum and the author in 
making thé detailed study of the area in 1927* 
ACKNOWLEDGMENTS The field work on which this report is 

based was done jointly by H* E* Crum of 
Amarillo, Texas, and the writer, who is 

greatly Indebted to Mr* Crum for knowledge and experience 
gained during the field work, and for many helpful sug
gestions*

The Midwest Refining Company and the Producers & 
Refiners Corporation have given the author drillers* logs 
of the wells and other Information which has made it possi
ble to Interpret the structural conditions and the strati
graphy much more correctly than would have been possible from 
the results of the field work alone*
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Previous work done in the area by Mr* A. K, Marr 
and by geologists of the various oil companies was of great 
assistance at various times during the field survey, 
EIELD The detailed geologic xurvey of the Pole
ST .

Mountain area, which includes all except 
the Buffalo Creek anticline, was done dur

ing the summer of 1987 by Mr# H* E* Crum and the author* 
Mapping of the area was done by planetable and alidade 
stadia method# Elévations of instrument stations were 
carried and determined by a system of triangulation except 

for isolated points where local traverses were used. The 
time from the middle of July to the first of November was 
spent in the field. The original map of the area was then 
prepared in Denver, Colorado, and a private report written 
by Ek E« Crum# '

During April 1988, Mr, Crum and the author re
entered the North Park area and made a general reconnais
sance examination of the entire area which lasted until the 
middle of May* The time from the middle of May until the 
middle of August was devoted, largely, to the detailed sur
vey of the Buffalo Creek anticline and the surrounding area* 
The original map of the area was prepared at Walden, Colo
rado, at the completion of the field work* No report was 
written to accompany the map,

Local sandstone and coal outcrops, when present, 
were used for key horizons. Dips were taken whenever possi
ble and a great many pits were dug to obtain dips in the 
covered areas.
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PREPARATION The regional geologic map of North Park, 
OF Tgg BAPS

Plate I, ia baaed on Plate XII, U.S.G.S.
Bulletin No. 596, by A. L$ Beekly# The 

main features of the Pole Mountain-Buffalo Creek area have 
been placed on this base map to show their relation to the 
regional geology, Several other small additions have also 
been made to the original mpp,

Plate II, Correlations of Columnar Sections and 
Drillers* Logs, is based on two measured sections within 
the Pole Mountain-Buffalo Creek area and on the drillers* 
logs of the previously mentioned test wells* It shows the 
surface and subsurface succession of formations within the 
area.

Plate III, Structure Contour Map of the area, is 
based on originally separate maps of the area prepared by 
Mr. Crum and the author during 1927 and 1928,

At the time the original maps were prepared, it 
was thought th&t they were based on reasonably reliable key 
beds* However, the subsequent drilling within the area 
showed that there were no reliable regional key beds pres
ent. The horizons on which the present map is based are 
correlated by a measured section on the west side of the 
area and by the logs of the two test wells, to a measured 
section on the east side of the area, aided by local out
crops which can be followed for short distances and numer- 
out dips. In considering all the data upon which the map 
is based, It was difficult to decide which contours should 
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be dotted and which should be solid, The only safe conclu
sion was that the contours should all be dotted, or ell be 
solid. In view of the fact that the data is known to be 
accurate and reliable, locally, over a greater part of the 
area, it was decided to make all the contours solid with 
the understanding that the map does not represent an accur
ate structural map of the area taken an. a whole, but does 
give a very good approximation, 
HISTORY OF OIL The first drilling for oil and gas in 
AHO GAS '' - 
DBVfLOPMBNT Berth Park was done In 1920^23 by the

Carter Oil Company on the South McCallum 
anticline, east of Balden, Two wells were drilled to slight^ 
ly over 3,000 feet. The first well was abandoned in the 
Pierre shale, at about 3,000 feet, due to a crooked hole. 
The rig was then skidded and the hole drilled to about 
3,500 feet where it was abandoned, in the Pierre shale, 
when a large flow of water was encountered# At the time the 
well was abandoned, it was considered to have reached the 
Dakota sandstone*

From 1923 to 1925 several oil companies, at the 
suggestion of A. K, Marr and C, L, Hendershot, investigated 
the area, largely the Pole Mountain area, and finally the 
worth McCallum anticline.

The area as a whole was considered good prospective 
territory. It is Locateû in a proven petroliferous province 
with producing fields to the west, east, and north* The 
necessary source rocks and reservoir rocks are present* In 
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addition, there le a very good oil seep at the outcrop of 
the Dakota sandstone in section 16, Township 6 North, Range 
88 West, shown on Plate III,

The Continental Oil Company started the second 
veil in the area during the summer of 1985, on the North 
McCallum anticline* It vas completed about the first of 
December, 1986, at a depth of 5,160 feet In the first 
Dakota sand. The initial production vas 350 barrels of 
oil and forty million cubic feet of gas per day* The gravi
ty of the oil vas 50^ Be. The unusual feature of the veil 

was that over ninety per cent of the gas was carbon dioxide. 
The expansion of the carbon dioxide when released from the 
high pressure of the reservoir caused a easing head temper
ature of about minus 185^ F. This very low temperature 
caused all the valves, lead lines, and separator to be coated 
with about two inches of white ice even during summer and 
caused the veil to become known as %The Ice Cream Well*»

The oil production dropped to 75 barrels per day 
in about a year and the well was shut in as the cost of 
separation vas excessive*

Two more wells were drilled on the North McCallum 
anticline and one on the South McCallum anticline* They all 
encountered the same condition and to date it has not been 
possible to penetrate this first sand, due to high pressures 
and very low temperatures,

With the exception of the McCallum anticlines, 
the Pole Mountain-Buffalo Creek anticlines are the only 



closed anticlinal structures in North Park* Before the dis 
covery at North McCallum, the drilling of the Pole Mountain 
anticlines teas considered too hazardous, due to the poorly 
understood and complicated structural conditions.

Prior to investigation of the Pole Mountain area 
in 1827 by Mr* Crum and the writer, there had been several 
short investigations made of the area by a number of the 
large oil companies* None of these investigations were ex
tensive enough or sufficiently detailed to show the geology 
of the area*

The first test well mas commenced in the spring 
of 1928 by the Producers & Refiners Corporation as a result 
of the investigation made during the summer of 1927. It 
was drilled on the Fuller anticline in section 2, Township 
6 North, Range 81 West. On the basis of the geologic evi
dence, it was considered likely that the Dakota sandstone 
could be reached within a depth of 3,500 feet* This well 
was abandoned as a dry hole in June, 1929, at & depth of 
4,250 feet. It went out of the Coalmont intd) the lo^er 
part of the Fox Hills at a depth of 2,700 feet#

The survey of the Buffalo Creek anticline during 
1927 resulted in the Midwest Refining Co* starting the 
second test well In the area during May, 1929, on the Buffa 
lo Creek anticline in the northwest quarter of section 9, 
Township 6 North, Range 80 West. This well #as drilled to 
& depth of 4,500 feet and abandoned as a dry hole, At 
3,030 feet it went out of the Coalmont and drilled through 
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the lower part of the Fox Hills formation and into the 
tipper Pierre#

These two wells showed definitely that the oil 
and gas possibilities of the area are very poor* It is 
possible that the Dakota sandstone might be at reasonable 
depths under either the Ross anticline or Chedsey Hill# 
However, because these structures are both highly faulted 
and because the other two test wells have shown the magni
tude of the unconformity between the Cretaceous and the 
Coalmont, it would seem very hazardous to do further drill
ing In the area at the present time*

TOPpGRAPHI North Park is a large topographic and 
structural basin approximately 40 miles 
north and south by 30 miles east and west, 

with a mean elevation of 8,000 feet,
The Medicine Bow Range to the east rises steeply 

to over 18,000 feet, with several peaks 13,000 feet high* 
It Is steep and rugged with a sawtooth crest#

The Park Range, on the west, has much gentler 
slopes and as a whole has a rather flat truncated appear
ance with rounded peaks rising to approximately 13,000 feet*

The north boundary of the park is a rounded east
west mountain known as Independence Mountain* It is made
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up of Pre-Cambrian rocks exposed by a large fault#
That portion of the Continental Divide which con

stitutes the south boundary of the park la a rugged east
west divide 8,000 to 18,000 feet high, made of thick lava 
flows and dikes which have been more resistant to erosion 
than the underlying sediments to the north and south*

The floor of the park, from a distance, appears 
to be a relatively flat, rolling plain. The flats occupy 
the areas between the numerous stream valleys, which are 
usually broad and level and very little above the stream 
level# The slopes from the valleys to the flats are usually 
gentle on one side but with low escarpments on the other, 
due to the fact that most of the streams flow nearly par
allel to the strike of the beds and, in most cases, the 
stream channels are eroding down dip#

numerous rounded ridges and hills rise above the 
general level of the flats* The maximum difference in ele
vation between the bottoms of the valleys and the tops of 
the hills is usually not more than two to three hundred feet. 

The Dakota sandstone does not make conspicuous 
hog-backs as it usually does along the Front Range of Colo
rado, except for a short distance along the east side of 
the park# The west outcrop, in most places, is concealed 
on the flank of the Park Range#

Along the northwest side of the Park, about four 
or five miles east of the Park Range, is a long, narrow



hogback extending 18 miles north and south, known as
Delanos Butto?Sheep Mountain# It rises sharply on the
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east and west to an elevation of nearly 9,000 feet. It is 
a fault block with Pre-Cambrian rocks exposed in places* 

The most conspicuous topographic feature within 
the area is Pole Mountain, in the southwest part of the 
park, which rises sharply to an elevation of 9,800 feet* 
Prom a distance it appears rounded with relatively gentle 
slopes* South and west of Pole Mountain is a high, 
southwest-facing escarpment, formed by the outcrop of the 
basal Coalmont conglomerate, which is known as Crooners 
Hill or Mexican Ridge. It is approximately a dip slope on 
the north and east with a sharp drop of four to five hundred 
feet on the southwest* 
DRAINAGE The entire area Is drained to the north

by the Worth Platte River* All of the 
numerous streams originate in the sur

rounding mountains and flow in canyons until they reach the 
floor of the park where they usually have low gradients and 
broad valleys* 
ACCESSIBILITY. The Laramie, Worth Park & Western Railroad 
ROADS,, AND .
SETTLEMENTS runs from Laramie, %yo*, on the Union Pacific, 

through North Park to Coalmont, near Pole 
Mountain* The area may be reached by automobile from Laramie, 
Wyoming, Fort Collins, Colorado, Steamboat Springs, Colorado, 
and direct from Denver via Berthoud Pass, by good roads* There 
are numerous good roads within the park and passable roads, 
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as shown on Plate III, within the Pole Mountain-Buffalo 
Creek area#

North Park Is a thinly populated area* Most of 
the inhabitants live on ranches scattered along the streams#

Balden, situated in the center of the park, Is the 
principal town and the county seat# It has a population of 
about 200* There are several other small settlements of 
which Coalmont, a coal camp situated on the north edge of 
the Pole Mountain-Buffalo Creek area* is the most impor
tant.

REGIONAL GEOLOGY
North Park represents the north end of what may 

be called the Colorado-Intermountain Geosyncline which com
prises South Park, Middle Park, and North Park# As shown 
on Plate I, the area is flanked on the west by the granite 
uplift of the Park Range and on the east by the Medicine 
Bow Range# On the north the sedimentary rocks are cut off , r'f\\A*Zu' 
by the Independence Mountain fault, running east and west, 
which exposes Pre-Cambrian metamorphic and crystalline rocks 
in contact with the Tertiary sedimentary rocks# That por
tion of the Continental Divide separating North Park and 
Middle Park is largely an eroslonal remnant, due to great 
thicknesses of lava, which have been more resistant to ero
sion than the sediments to the north and south,

In the northwest part of the area about four to 
five miles east of the granite of the Park Range, and run

ning parallel to the range for about eighteen miles north and 
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south, the Delanos Butte-Sheep Mountain fault system exposes 
the granite,

%lth the exception of the small north end of the 
park %hefe the strike of the sedimentary beds is roughly 
north and south, the Regional strike Is northwest-southeast» 
31th the formations dipping into the Sorth Park syncline 
which strikes about south 65 east*

Between the North Park syncline and the Medicine 
Boe Bange, about five miles northeast of %&lden, Is the Mc
Callum anticline, with a reversal of about 3,500 feet, which 
is traceable for a distance of about eighteen miles*

Between the North Park syncline and the Continental 
Divide to the west and south are the Pole Mountain-Buffalo 
Creek anticlines, which strike parallel to the syncline, 
and which are the main subject of this report and will be 
taken up in detail later*

A* L, Beekly of the United States Geological 
Survey gives a very good description of the regional geology 
so that it Is not necessary to discuss it further in this re
port*

gocKg

GBtlSRAL The sedimentary rocks, within the area*
range in age from a small thin exposure of 
Carboniferous limestone in the northeast 

portion resting on the crystalline rocks of the Medicine
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Bov Range through Triassic-Jurassic, and Cretaceous beds, 
around the edges of the basin, to a thick section of Ter
tiary beds, which covers fully eighty per cent of the 
floor of the park.

The formations of the systems up to the Creta
ceous are described briefly. The Cretaceous and Tertiary 
systems are described in detail, particularly the formations 
which are directly related to the geology of the Pole Mount
ain-Buffalo Creek area, 
GEObpGIÇ A general geologic section shoving the
SECTION

formations exposed in North Park, is given 
below:

Quarternary
Alluvium 0-80
Dune sand 0-50
Terrace gravel 0-10
Glaplal material 

silt, sand, and 
boulders 0-hundreds

Tertiary
Miocene

North Park formation
Light colored shale, 
sandstone, volcanic ash, 
tuff, and conglomerate 600

Unconformity
Eocene

Coalmont series
Upper Coalmont

Greenish gray, micaceous
sahel and gray sandstone 4,000

Pole Mountain shale
Rusty brown shales with 
gray and brown sandstones 
and coal at the top 900-1,800



Tertiary, continued
Eocene, continued
Coalmont series, continued

Ross conglomerate 
Coarse conglomeratic sand
stone and gray shale

Mitchell shale 
Gray sandy shale

Turner conglomerate
Coarse conglomerates, 
sandstones, gray and green 
Shale and coal

Unconformity
Cretaceous

. Fox Hills formation
Gray, sandy shale, white 
to buff sandstone

Pierre shale
Dark gray shale and thin 
sandstones

Niobrara formation
Calcareous gray and black 
shale and thin beds of lime
stone

Benton shale
Thin sandstone at the top, 
dark gray and black shales

Dakota sandstone series
Fine buff sandstone, shale 
and conglomerate

Comanche&n
Morrison formation

Maroon, greenish and dove
colored marl and shale, with 
some limestone and sandstone

Jurassic)
Triassic)

Chugwater formation
Brick-red sandstone and shale, 
with some clay and limestone

Carboniferous
Gray limestone

Pre-Cambrian
Granite, gneiss and schist

15*
t

180-400'

850-950’

325-1,150»

600’

4,500’

1,400’

820’

300-350’

260-400’

1,350’

20-30’
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CARBONIFEROUS In Township 10 North, Range 78 West, Is a 
SŸgS 

mass of light gray limestone thirty feet 
thick resting on the crystalline rocks 

of the Medicine Bov Range, So far as is known this is 
the only place around the area where this formation out
crops* It Is overlain by the Chugwater formation which 
consists of brick-red sandstones and shales. It is due 
to the distinct lithological change that this limestone 
has been classified as Carboniferous by Hague and Beek- 
ly« No fossils have been found in it.

Çhugwater Formation The Chugwater red
beds are exposed at a number of localities 
in a narrow sone on the east and sides 
of the park and along the east side of the 

Sheep Mountain-Delanos Butte uplift, It rests directly on 
the granite vlth the exception of the northwest portion where 
it rests on the Carboniferous limestone* The formation is 
approximately 1,300 feet thick* It consists of brick-red 
sandstones and shales, with some interbedded clays and 
limestones*

No fossils have been found in the formation in 
this are*, and bo it is not possible to determine definitely 
whether or not the Jurassic Sundance formation of Wyoming 
and #offat County, Colorado, is present* 
COMANCHEAN Morrison Formation The Morrison overlies, 

and outcrops as a narrow rone at the same
localities as the Chugwater, Its average 
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thickness Is about 275 feet* It Is composed of maroon, 
greenish, and dove-colored shale and marl, with some 
Interbedded thin limestone and sandstone, and is typical of 
the Morrison as exposed along the Pront Range of Colorado* 
At some localities along the vest side of the park, the 
lowest member is a coarse white sandstone up to fifty feet 
thick, 
CRRTACBOUS Dakota Sandstone Series The Dakota sand
SYSTEM

stone series lies unconformably upon the 
Morrison, It is best exposed along the

east side of the park, where in seme cases It makes small 
hog-backs, The best exposures along the vest side of the 
park are at the extreme north end, cast of the Delanos Butte
Sheep Mountain fault system. At most places along the Park 
Range the outcrop is covered by timber and glacial moraines, 
so it cannot be studied in detail*

The sandstone members are usually poorly cemented 
and soft so they erode easily and leave poorly defined con
tacts exposed* The top of the formation, along the flank of 
the Park Range, can usually be recognised by a thin limey 
shale bed, at the base of the Benton, which is hard and 
weathers out in small slabs about three-eighths of an inch 
thick*

The best section obtained on the vest side of the 
park vas Just south of the Independence Mountain fault# The 
basal member is 200 feet thick and consists of a coarse con
glomerate, with pebbles up to an inch and a half in diameter*
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The second member Is shale about 20 feet thick, which could 
not be examined in detail* The upper member is a fine-grained 
buff*colored sandstone 100 feet thick* There is some evidence 
that the upper member is broken by one or more shale members* 
A section on the east side of the park, measured by H* J* 
Packard of the Continental Oil Company, shows; conglomerate 
91 feet, shale 27 feet, finegrained sandstone 48 feet, shale 
19 feet, finegrained sandstone 26 feet, sandy shale 83 feet, 
finegrained sandstone 58 feet, from bottom to top* 
BEHTON The Benton shale lies directly on the
SMIaE Dakota sandstone* It is divided into three 

parts with a. total thickness of 820 at the 
best exposure*

The lower 230 feet consists of thin laminated black 
shale containing an abundance of fish scales and fish bones*

The middle portion consists of hard, dark gray, 
limey shale 255 feet thick* It weathers into small, hard 
slabs about one-fourth of an inch thick, which vary in color 
from gray to nearly white* The large number of fish scales 
is very noticeable*

The upper portion consists of hard, dark gray to 
black shale containing some sand near the top which grades into 
a very fosslllferous sandstone 10 to 20 feet thick* From the 
fossil content and physical appearance, this bed correlates 
with the Carlile sandstone of the Front Range,

The average thickness of the Benton as given by 
Beekly Is 165 feet* The thickness of 820 feet was measured 
west of the Pole Mountain area and near the north end of the 
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park* on the west aide, just south of the Independence 
Mountain fault, so that the greater thickness seems to be 
more nearly what could be expected under the Pole Mountain
Buffalo Creek area.

This well-represented Benton series was a very 
encouraging factor in the oil and gas possibilities of 
the area* These beds are undoubtedly the source of the 
oil in the Dakota sandstone and Frontier sandstones of Vyom 
ing, and of the oil in the Dakota sandstone at the Fort- 
Colllns-Welllngton fields to the east#

Mobrara Formation Overlying the Carlile sand* 
stone of the Benton is a typical section of Niobrara, con* 
slating of chalky limestone and gray, chalky shale. The 
lower part contains thin bluish*gray limestones and dark 
gray chalky shales which weather to white chalk* Some 
thin beds of Bentonite were observed#

The middle portions of the formation consist of 
light gray chalky shale and limestones which weather to a 
buff or yellow color. These beds grade upward into dark 
gray calcareous shales which weather buff colored, which 
in turn grades upward into gray and brownish shales which 
are a gradation into the overlying Pierre shale. There is 
no distinct break between the Niobrara and the Pierre at 
any point in the area*

The total thickness of the Niobrara, as measured 
directly west of the Pole Mountain area, is from 1400 to 
1600 feet* Two good sections were taken measuring 1455 
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feet and 1750 feet, The measurements were taken from the 
top of the Beaton to the base of the Coalmont (Tertiary) 
and the 1750 measurement probably includes some Pierre 
shale. There were no Pierre fossils observed in the 
brownish transition sone, which is about 200 feet thick, 
so that part was assigned to the Niobrara, A total thick* 
ness for the formation of 1600 feet was accepted. There 
is at least 1400 feet which is definitely Niobrara*

pierre Shale %ith the exception of the above
mentioned transition sone, which may be assigned to the 
Pierre, there is no Pierre shale present at the outcrops v/ 
west of the Pole Mountain area, However, along the east 
side of the park the member is fully exposed and at one 
locality, according to Beekly, is 4,500 feet thick, ^t 

consists of thinly bedded shales of olive, brown or gray 
colors* It is homogeneous throughout with the exception 
of red and grby lime concretion beds, up to three feet 
in thickness* The.shales near the top of the formation 
are quite sandy and are interbedded with soft gray to 
buff sandstone up to ten feet thick,

Fox; Hills Formation A remnant of the Fox Hills 
formation approximately 500 feet thick is exposed for a 
short distance in the southwest corner of Township 10 
North, Range 78 #est* The lo^er portion represents a sandy 
gradation from the underlying Pierre shale* These transi
tion beds are overlain by a 100 foot white sugary sand-
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stone which, In turn, is overlain by 800 to 400 feet of Bandy 
grayish shales, up to the unconformable contact with the .over
lying tertiary formations,

This remnant of the Fox Hills formation represents 
the youngest Cretaceous formation exposed within the area, 
the rest of the Cretaceous (Pox Hills and laramle) having been 
eroded prior to the deposition of the Tertiary* 

gy^teg - C&almo&& &er&es
The Coalmont series is a thick, locally

2£ THE- .
NAM# developed series of predominantly lacustrine

sediments which has never been definitely 
correlated with sediments in surrounding 

areas* The name Coalmont was taken from a small coal camp 
in the southwest part of Worth Park*
UNCONFORMITY The Coalmont series is separated from the 
CRETACEOUS underlying Cretaceous formations by a 

very pronounced unconformity* The magni
tude of this unconformity is not apparent at the outcrops 
around the edges of the basin, even though the Coalmont 
may be observed resting on Cretaceous sediments which range 
in age from Fox Hills to basal Pierre or upper Niobrara#

The erosion surface on which the Coalmont was de
posited is remarkably even and flat* It is practically im
possible to observe any discordance in dip between the 
Coalmont and the underlying Cretaceous# Dips were measured 
at numerous localities along the west outcrop, above and 
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below the contact, without finding differences of over one 
degree* However, from the evidence given by the test 
wells, drilled in the Pole Mountain area, it is evident 
that, at least locally, there is a decided an&ular un
conformity* As a general rule, there is apparent a com
bination of a small angular unconformity with a small 
strike unconformity*

Along the east outcrop the Coalmont rests on 
the upper part of the Pierre shale or on the lower part 
of the Pox Hills formation* The Cretaceous beds may be 
observed going under the Coalmont, with a disagreement 
in strike of as much as ten degrees, at several locali
ties*

The unconformity was studied carefully west of 
the Pole Mountain area as it was necessary to make an 
estimate of the drilling depths to be expected# Rest of 
Chedsey hill and the Hoss anticline, the contact is well 
exposed in places* The basal Coalmont member rests on 
the lower Pierre shale and upper Niobrara, depending on 
the relation to the anticlines* Rest of Chedsey hill, the 
contact is with the Niobrara# Poor outcrops, locally, 
make it impossible to determine how much of the Niobrara 
has been eroded# South from the Rangeras station, in 
section 28, the contact is well exposed, and it is appar
ent that there is a gradual thickening of the Cretaceous 
as the contact is followed south# Directly west of the 
Hoss anticline the contact is with the top of the Niobrara, 
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or the base of the Pierre, while ten miles farther south 
there is a considerable thickness of Pierre shale present* 
Dips were taken wherever possible, above and below the con*» 
tact, without finding an angular variation of more than 
one degree* The folding of the Coalmont seemed to be very 
nearly conformable with that of the Niobrara and no fault*» 
ing or folding was observed in the Niobrara which did not 
exist in the Coalmont#

This examination led to the conclusion that the 
thickness of Cretaceous sediments under the Coalmont in 
the Pole Mountain area vould not vary materially from the 
thickness observed at the outcrops# Further evidence to 
support this theory was discovered during the survey of 
the Buffalo Crdek anticline#

Along the upthrow side of the Buffalo Creek 
fault, in sections 18 and 20, Township 6 North, Range 79 
Best, the base of the Coalmont is exposed locally for a 
distance of over three miles# The basal Coalmont sand
stone and conglomerate series form the upper part of a 
conspicuous southward facing escarpment which rises to an 
elevation?of over 9,000 feet#

The Coalmont rests on the lower part of the Nio
brara and the upper part of the Benton# The contact is 
not exposed, but, from observations made above and below 
it, the dips seemed to agree to within two or three de
grees or less* %t is possible that the upper member of 
the Dakota sandstone series Is exposed along the fault, 
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but it eas impossible to determine definitely whether the 
sandstone observed is Dakota or fragmente of Coalmont 
fallen down from the escarpment* However* from its char» 
actor and the interval between it and the top of the 
henton, it is probably Dakota#

The Midwest Refining Company* s test well in 
section 9, five miles west of the Buffalo Creek fault local» 
ity, .went out of the Coalmont into the Fox Hills formation 
at a depth of 3,630 feet, and was abandoned in the Pierre 
shale at 4*600 feet* The Fox Hills section encountered 
in this well has been correlated definitely, by the author, 
with the previously described section on the east side of 
the park*

The Producers & Refiners Corporation well on the 
Fuller anticline in section 2 went out of the Coalmont at 
either 2626 feet or 2870 feet, probably the former, as may 
be seen from an examination of Plate II# Pierre shale was 
encountered at 2870 feet#

The relation of the Coalmont-Cretaceous contact 
at the west outcrop, the two test wells, and the Buffalo 
Creek outcrop is shown on Plate II*

A study of Plates II and III and the fact that 
the Coalmont was deposited on a relatively level surface 
at all points where the contact was observed lead to the 
conclusion that the Cretaceous topography was reduced to 
a peneplain prior to the deposition of the Coalmont# The 
existence of 6,600 feet of Cretaceous sediments at the



Midwest Refining Company well, on the Buffalo Creek anti
cline, which were removed by erosion east of the Buffalo 
Creek fault, shows that there must have been at least 
4,000 to 5,000 feet of displacement along the Buffalo 
Creek fault at the close of Cretaceoue_time»

All these facts show the duration of the time 
interval between the close of Cretaceous time and the be
ginning of deposition of the Coalmont series* The thick
ness of the fox Hills and Laramie formations to the east 
and west of North Park sho% that there must have been 
originally at least 1,500 feet of these sediments which 
are not present in the area at the present time* This 
would make a total of 8,000 feet of Cretaceous sediments 
that were eroded from the Buffalo Creek fault block prior 
to the deposition of the first Coalmont sediments»

From the foregoing evidence, It is certain that 
the unconformity between the Coalmont and the Cretaceous 
represents a long time interval and a period in the geologic 
history of the area which previously has not been adequate
ly allowed for#
GENERAL The Coalmont series is a thick section of

fresh water sediments which were deposited 
in North Park during early Tertiary time# 

It covers all of the floor of the park with the exception 
of the outcrop belts of the older formations along the 
east and west and a inarrow strip occupied by the North 
Park formation along the axis of the North Park syncline*
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The Coalmont series is divided roughly into low
er and upper parts, There is no sharp boundary for such a 
division but there is a decided difference in the litholo
gical character of the sediments which is most evident 
along the east side of bbrth Park*

The lower portion, 3*000 to 3,500 feet thick, 
Is well exposed around the McCallum anticline. The basal 
member, which rests on the Pierre shale, is made up of 30 
to 40 feet of white sandstone and fireclay* It is over
lain by a coal bed 50 feet thick, which, in turn, is over
lain by approximately 1,500 to 2,000 feet of gray shale 
with thin Interbedded sandstones. Overlying the gray 
shale member is a rusty brown shale member about 1,500 
feet thick which is the most homogeneous formation in the 
Coalmont series. It retains the same character and color 
over the entire area* The Lower Coalmont in the Pole 
Mountain-Buffalo Creek area is divided ints four distinct 
formations which will be described in detail later.

The upper part of the Coalmont, or Upper Coal
mont, consists of a series of light colored sandstones 
and sandy shales* It is exposed best in the Pole Mountain
Buffalo Creek area and will be described in the detailed 
description of the Coalmont of that area.

The total thickness of the Coalmont is not 
definitely known due to poor horizon markers and many 
large faults which made it impossible to measure an accur
ate section, but it is at least 7,000 to 8,000 feet thick
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oa the vest side of the park* and probably has a total 
thickness of approximately 10,000 feet in the North Park 
syncline*
AG# AND Beekly was undecided &s to whether the
g0gRELA%m

Coalmont series was very late Cretaceous 
or early Tertiary, but was inclined to 

call it of Tertiary age, Bls party gathered fossils at sev
eral localities* They were mostly plants, with a few 
gastropods, pelecypods, and fish scales and bones* The In
vertebrates were very poorly preserved and could not be 
identified* The fish scales and bones as identified were 
of Wasatch or Fort Union age, The plants were closely 
affiliated with the Port Union flora* Remains of the 
characteristic Lance dinosaur. Triceratops, were not ob
served,

Fossils ware not gathered during the present 
investigation. However, the fact that the Coalmont series 
is separated from the Cretaceous by a major unconformity is 
definitely proven. There is no possible explanation of the 
unconformity except that it is the result of the Laramlde 
revolution which marked the close of Cretaceous time in 
the Rocky Mountain region*

The Coalmont is herein considered to be defin
itely of early Tertiary age, probably Eocene, on a basis 
of its Fort Union fossil affiliation, and the fact that 
it is separated from the Cretaceous by a major unconformity*



88.

CHARACTER AND Description of Plate Detailed
IN'

THE POLEMOUNTAIN- columnar sections of the lower two to 
BOFF&O CREEK AREA 

four thousand feet of the Coalmont 
are shown on Plate 12 with correlations of the various 
horizons# Section 1 was measured on the Ross-Mexican 
Creek anticline; Section 22 is the log of the Producers & 
Refiners Corporation well in section 2, Township 6 North, 
Range 81 Best; Section ITT is the log of the Midwest Re
fining Company well in section 9» Township 6 North, Range 
80 West, and Section IV was measured on the northeast side 
of the Buffalo Creek fault»

In reference to Plate II, it may be seen that 
there is a very great variation in the thickness and char
acter of the Coalmont series within the Pole Mountain
Buffalo Creek area* It is very likely that the series 
has a more uniform thickness and character farther out in 
the main basin* The entire series is divided into the 
Turner conglomerate, Mitchell shale, Ross conglomerate, and 
Pole Mountain shale formations, and the Upper Coalmont 
series* However, with the exception of the Pole Mountain 
shale member, It is impossible to distinguish the rest of 
the series except locally at the existing outcrops*

Columnar Section No* 1 represents what : is be
lieved to be an accurate section of the Coalmont on the 
west side of the area* It is entirely possible that the 
thickness of the Turner conglomerate and Mitchell shale may 
be incorrect due to faulting; however, the Ross conglomi 
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erate and the Pole Mountain shale can be measured accur
ately there#

The section on the Fuller anticline shows an 
accurate sequence of the beds from the surface to the base 
of the Coalmont at 8870 feet# The upper part of the sec
tion to Coal Bed is from field measurements. This 
section shows a great amount of thickening over the entire 
Coalmont section from west to east* The Coal Bed 
horizon is definite in both this and the previous section 
as is the base of the Pole Mountain shale*

The Buffalo Creek anticline section is very 
similar to the Fuller anticline section in character, but 
shows considerable variation in thicknesses* It is very 
questionable whether or not Coal Bed *A*, of the previous 
sections, is represented in this section* However, the 
Coal Bed *B* certainly correlates with one of the upper 
coal beds of the Fuller anticline section*

Columnar Section No. 2 is measured on the east 
side of the Buffalo Creek fault in Township 6 North, Bangs 
79-80 Best* The lower part of the Turner conglomerate 

aeries Is well exposed* However, the section between it 
and the Pole Mountain shale Is concealed and faulted so 
that no accurate measurement can be made* This section 
is put in mainly to show the Coalmont formation resting 
on the lower portion of the Niobrara*

Lower Coalmont The Lower Coalmont in the Pole 
Mountain-Buffalo Creek area consists of four distinct 
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formations; The Turner conglomerate, The Mitchell shale, 
The Ross conglomerate, and The Pole Mountain shale* A 
coal bed known as Coal Bed *A* is present at the top of 
the Pole Mountain shale over a large part of the area.

a# Turnbr Conglomerate - The Turner 
conglomerate is the basal member of the Coalmont, It is 
well exposed in the west facing escarpment, west of the 
Boss anticline* At that point it is 820 feet thick and 
is made of four conglomerate beds separated by very 
sandy, unstratified, green shale or grit members* The 
lowest member contains granitic pebbles up to one foot 
in diameter* Most of the large pebbles are rounded 
while the finer material is subangular*

Thèc thickness of this formation increases 
rapidly southward and is probably 1,000 feet ten miles 
south of the area*

As may be seen from Plate II, its thickness 
increases rapidly basinward and the heavy conglomerate 
beds rest on 800 feet of sand and sandy shale with thin 
coal beds* This lower 800 foot interval could not be 
observed at the Buffalo Creek fault section due to poor 
outcrop; it may not be present.

Thin coal beds are also present in the Turner 
conglomerate along the west outcrop in the northern part 
of the park, so that most of the area, particularly the 
east portion, must have been a large swamp for a con
siderable length of time prior to the commencement of 

rapid deposition*
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b* Mitchell Shale - The Mitchell bhalê 
formation overlies the Turner conglomerate* It Is a 
gray, soft, sandy shale where best exposed on the Boss 
anticline* It erodes very easily so no good outcrops 
are present. It was measured as 888 feet thick on the 
Ross anticline, but it is evident from Plate II that it 
is probably much thicker even if it does thicken eastward* 

c* Boas Conglomerate - The Ross conglom
erate is well exposed on the Ross anticlines where it 
forma a rim-rock around the eastern portion of the 
structure. It is made up of three conglomerate beds, of 
nearly equal thickness, separated by thin, gray shale 
members* The grains or pebbles are mostly quarts up to 
1/4 of an inch* On the outcrop, it is uniformly iron 
stained to a light rusty color# It is 400 feet thick at 
the outcrops but varies considerably in thickness to the 
east as may be seen on Plate II*

These three lower formations, the Turner con
glomerate, the Mitchell shale, and the Ross conglomerate, 
are the equivalent of the thick gray shale member on the ' 
east side of the park*

d* Pole Mountain &hale - The Pole Mountain 
shale is the only distinctive formation In the Coalmont 
series* It is the rusty brown shale previously described, 
in the vicinity of the McCallum anticlines* The distinct 
brown color is always present at the outcrops* Its entire 



thickness la exposed along the Mexican Creek anticline* 
It is the surface formation on the Fuller anticline and 
covers most of sections 2, 8, 11, and 12 north the 
Buffalo Creek fault* The shale is usually well bedded, 
and is relatively hard* It does not erode easily as a 
rule, so there are many good outcrops, some of which show 
Its entire thickness. It is dark brownish-gray on fresh 
exposure, but weathers to the characteristic rusty brown 
color, The lower half of the formation contains very 
little sand, but the upper part is quite sandy and con
tains thin, light gray sandstones near the top. On the 
Mexican Creek anticline, the formation is 915 feet thick, 
with the sandstones in the upper two hundred feet. A 
carbonaceous shale and coal sone 15 to 50 feet thick, 
called Coal Bed *A**, is present, at the top of the formation 
on both flanks of the Mexican Creek anticline, around the 
northwest end of the Fuller anticline and around the north 
side of Pole Mountain, near Pole Mountain lake.

On the northwest part of the Puller anticline, 
the Pole Mountain shale formation is 1,400-1,500 feet 
thick, as shown by Section 2, Plate II. A coarse gray 
sandstone is present about 1,000 feet above the base. 
The interval up to Coal Bed **A* is made up largely of 
brown shale with sandstone breaks.

The top of the formation cannot be definitely 
determined east of the large fault along the northeast 
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flank of the Fuller anticline. However, there is a coarse 
gray sandstone outcrop on the crest of the Buffalo Creek 
anticline, similar in character to, and at about the same 
tierison as that on the Puller anticline* It is underlain 

by brown shale and overlain by about 700 feet of brown 
shales and sandstones which correspond to the upper part 
of the Pole Mountain shale on the Fuller anticline. The 
thickness of the formation on the Buffalo Creek anticline 
is uncertain, but it must be approximately 1,800 feet-

e. Goal Bed W - Coal Bed "A*, at the 
top of the Pole Mountain shale formation, is the only 
good horizon marker around Pole Mountain and on the Mexican 
Creek anticline* Its outcrops are shown on Plate III.
It is a very carbonaceous shale and coal zone varying in 
thickness from 15 to 50 feet. There is usually a thin, 
hard clay bed present which weathers out as small white, 
pink, red, and blue slabs. Numerous large petrified logs 
are scattered through the zone. The zone outcrops near 
the top of Pole Mountain, on thd west side, where it has 
been completely burned out by a lava flow which caps 
Pole Mountain, leaving a brick-red mass of scoriated 
shale and cinders.

Upper Coalmont The upper part of the Coal
mont series outcrops at numerous points east of the Puller 
anticline on the north and south flanks of the Buffalo 
Creek anticline and north of the Buffalo Creek fault. It
consists of a series of very micaceous, soft, gray sand-
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stones and greenish-gray sandy shales, Locally It con
tains beds of variegated unstratlfled grits and coaly 
shales* There are no definite horizon markers present 
in the series, so it is impossible to determine its 
thickness or its relation to the underlying brown shale 
series, It is probably about 4,000 feet thick* 
SOURCE OF The character and distribution of the

Lower Coalmont shows that the major 
source of the material was to the west 

during that period# As previously mentioned, the coarse 
Turner conglomerate grades into very much finer sediment 
on the east side of the park, and the entire Lower Coal
mont series contains much more coarse material to the 
west than to the east, There was probably a more or 
less continuous uplift of the Park Range during the de
position of the entire Coalmont series* The Medicine 
Bow Range must have contributed a large amount of 
the Upper Coalmont sediments*

pa&k Zermsiga
GENERAL The Berth Park formation was not studied feBIP-EION

during the present investigation and only 
a brief general description is given here, 
^t is unconformable with the Coalmont,

occupies a long, narrow zone along the axis of the North 
Park syncline and is a relatively conspicuous topographic 
feature, forming a long, narrow belt of hills rising 100 



to 300 feet above the surrounding area* It la composed 
largely of volcanic ash, sands and conglomerates derived 
from the erosion of lava flows in the southwest part of 
the park,
as mb g^oBgigc geggi
CRYSTALLIN# The cores of the Medicine Bow Range, the 

Park Range and Independence Mountain are 
made up of granite, gneiss and schist, The only crystalline 
rock within the park, exclusive of volcanic rocks, is the 
granite core of the Delanos Butte^Sheep Mountain uplift# 
VOLCANIC The Continental Divide along the south side

. of the park Is made up of basalt flow cap
ping the upper Coalmont sediments* There 
are numerous dikes along the divide which 

were apparently the source of the lava*
: There are several dikes in the southwest part of 

the park# Two parallel dikes are associated with & fault 
south of the Buffalo Creek fault in section #4, Township 
6 North, Range 80 West* Another dike is present in section 
8, Township 6 North, Range 82 West, just southwest of the 
Ross anticline,

Pole Mountain is capped by the remnant of a 
basalt flow and basalt boulders are scattered over the 
surface of most of the area#

The flow on the top of Pole Mountain rests on Coal 
Bed W, while the flows to the south of the Buffalo Creek 
area rest on the upper part of the Upper Coalmont, so that
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the flows occurred after a period 6f folding and erosion 
later than Coalmont time*

GEQJ&GX
OCNBRAl The anticlines of the Pole Mountain-Buffalo
DESCRIPTION

Creek area, with the exception of the Fuller 
anticline, are along one line of folding 
which may be followed for a distance of

twenty miles with a strike varying from south 4B@ Bast to 
Q

south GO east, The anticlines on the math fold are known 
as Chedsey hill, Roas, Mexican Creek; and Buffalo Creek 
anticlines# The Fuller anticline is a separate fold north
east of the main fold which merges with the east plunging nose 
of the Mexican Creek anticline* Pole Mountain is In the 
syncline between the two folds# %'here the main fold reaches 
the Park Range, to the northwest of the area, there is a 
plunging anticlinal nose or an echelon fold*

The area is cut by a series of normal step faults, 
down to the northeast, which strike approximately south 
40^-50^ east* Northeast of the Buffalo Creek anticline 1* 

a very large normal fault known as the Buffalo Creak fault 
which is down to the southwest, The Buffalo Creek fault 
will be described separately, in detail, While the others 
will be considered with the anticlines*

The structural geology of the area 1$ shown in 
detail on Plate III so the various features will be des
cribed briefly#
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CKFDSEY Chedsey hill is & dome which has been
WILL 

faulted down, towards the basin, until 
it has practically no structural relief* 

The syncline to the west seems to be intact, but most of 
the outcrops are poor or concealed and very little evi
dence is available*

The displacement of the faults cannot be measured 
as the Mitchell shale, with no key beds, covers the sur
face* The fault at the Chedsey house can be followed six 
miles southeast to a point west of the Mexican Creek anti
cline there its displacement ie 850 feet*

The Ross conglomerate forms an escarp
ment around the southeast half of the 
Ross anticline* The west part la covered 

with aspen groves and sagebrush so it was necessary to dig 
pits to get information.

There is a small axial fault with a displacement 
of 125 feet* In addition to the large fault along the 
west side, the structure seems to be radially faulted about 
a center in the northeast corner of section Ï8S where two 
faults could be located definitely. One of them has a 
displacement of 225 feet, 
amxrGAR The Mexican Creek anticline is separated

from the Ross anticline by a normal fault, 
which is up to the southeast, and at the 

crest of the fold the displacement is 700 feet* It was 
considered a separate unit from the Ross Structure be* 

cause it is effectively closed by the fault.
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The same axial fault extends from the Ross fold 
Qlong the axle of the Mexican Creek fold. It scissors 
twice and has the same maximum displacement of 125 feet*

The outcrop of the Ross conglomerate along the 
axis of the fold with Coal Bed Q& both flanks gave 
good control for the survey*

The 700 foot cross fault is either much younger 
than the fold* as it displaces the scoriated Coal Bed *A* 
on Pole Mountain* or else there were several periods of 
folding* There must have been uplift and erosion of the 
upper Coalmont prior to the pouring out of the lava sheet 
to make it possible for the lava to come in contact with 
Coal Bed #A* on Pole Mountain,

This same fault can be traced westward to where it 
cuts the outcrop of the Turner conglomerate and apparently 
connects with a fault which displaces the Dakota sandstone 
south of the oil seep*
FULLER The Fuller anticline has two small domed
ÂMxcijsæ

highs separated by a shallow syncline* 
The crest of the larger, north dome is eroded to a basin. 
The structure contours are based on local sandstone out
crops and numerous dips, and the numbering is based on 
the elevation of the base of the Pole Mountain shale in 
the Producers & Refiners well, in section 2,

There is a fault along the southwest flank of 
the fold of undetermined displacement, but which is known
to be down to the northeast.
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The large fault along the northeast flank of 
the structure is down to the northeast and has an approx
imate displacement of 700 feet where it can be seen in the 
east bank of Big Griaaly creek* From that point south
east, it Is not in evidence and probably dies out rapidly, 
BUFFALO CREEK The west half of the Buffalo Creek anti

cline is unfaulted and has numerous good 
sandstone outcrops on which the structur

al survey was based* The numbering of the contours is 
based on the elefatlon of the base of the Pole Mountain 
shale in the Midwest Refining Company'1 s well in section 9* 

The past part of the structure is cut by two 
normal faults down to the northeast* The vertical dis
placements cannot be determined at the crest of the folds* 
The one which passes through the center of section 9 has a 
vertical displacement of 200 feet on the north and appar
ently the displacement increases toward the crest* The 
axis of the fold has also been displaced laterally by this 
fault*

There is very little evidence present in 
the area relative to the age of the various 
faults# The faults are known to cross but 

the actual displacement of fault planes was not observed, 
so the only clues to the age of the faults are their rela
tions to the folds*

The axial faults and apparently the cross faults, 
judging from their relation to the folds, were formed simul
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taneously with or shortly after the folds, so as to relieve 
stresses set up by the folding* In most eases, structural 
adjustments are present which are evidently due to fault
ing*

The series of parallel normal faults down toward 
the basin which strike south 40^-50* east are apparently 

younger than the anticlines* They seem to out across the 
area with no relation to structure* Chedsey hill was 
apparently a fully developed dome with considerable closure 
which was later broken down by this series of faults* The 
same thing may be said of the west flank of the Ross anti
cline* It seems reasonable to assume that these faults 
were formed at the time the North Park formation was 
folded in the North Park syncline, either by settling of 
the basin or mountain uplift which did not produce fold
ing in the Pole Mountain-Buffalo Creek area, 
BUFFALO CREEK The Buffalo Creek fault extends along the Mi

axis of an anticline in the southeast 
corner of the area, and thence northwest 

along the north flank of the Buffalo Creek anticline. It 
is a normal fault up to the northeast* The fault plane dips 
about 60& to the southwest* It has a vertical displacement 

of 4,500- feet in the Coalmont, There is also a large 
lateral displacement that cannot be measured,

The importance of the Buffalo Creek fault is that 
it exposes the contact between the Coalmont and the Creta
ceous where the Coalmont is in contact with the lower 100 
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feet of the Niobrara formation, at an elevation of 8,800 
feet* Five miles to the west the Midwest Refining Company*s 
well went into the Fox Hills formation at an elevation of 
4,600 feet* The horizon, in the Fox Hills, that was drilled 
Into is approximately 6,400 feet above the lower part of 
the Niobrara, so that the Niobrara horizon is 10,600 feet 
lower at the Midwest well than at the outcrop northeast of 
the fault* Taking off the 4,500t feet of Coalmont displace

ment along the fault, there is still a difference of eleva
tion of 6,000 feet. Considering the nature of the folding 
and that the well is located on the upthrow side of two 
faults, it hardly seems possible to explain the differ
ence in elevation unless there was 4,000 to 5,000 feet of 
displacement along the Buffalo Creek fault and subsequent 
peneplaination prior to the deposition of the Coalmont 
series,

If this is the true explanation of the g&eat 
difference in elevation between the same horizons at the 
two localities, it is very likely that there was a dis
placement along the normal step fault system of about the 
same magnitude, and that the Pole Mountain-Buffalo Creek 
anticlines are developed in a large down fault block ( 

which has existed since the close of Cretaceous time.
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SUCCESSION OF EVENTS

With the exception of a short period during the 
Carboniferous, the North Park area was not covered by the 
Cordillerlc seas until Cretaceous time, all pre-Cretaceous 
sediments being of continental origin.

During all of Cretaceous time marine sediments 
were deposited over the area as was the case in other 
parts of the great Cretaceous Cordilleric geosyncline* 
The Laramide revolution or first major uplift of the 

Rocky Mountains marked the close of Cretaceous time.
The Park Range was apparently uplifted more 

than the Medicine Bow Range near and at the close of the 
Cretaceous, This Is shown by the fact that the main 
source of the Coalmont sediments was to the west during 
lower Coalmont time. This uplift was 20,000 feet or more 
as is shown by the fact that 9,000-10,000 feet of Cretaceous 
and older sediments are preserved in North Park, while the 
Park Range was eroded down to the granite prior to the depo
sition of the Coalmont* .,

The uplift of the mountains resulted in exten
sive folding and faulting along the west side of the area# 
As previously set forth in detail, the area was then re
duced to a peneplain# A widespread swamp condition was 
then developed, particularly over the east part of the 
area, and thick coal beds were formed. There was renewed 
uplift of the mountains, especially to the west, and the 
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greatest part of the area became a lake in which the lower 
Coalmont sediments were deposited, There were fluctuations 
during the lower Coalmont deposition as shown by the nature 
of the sediments, with parts of the sedlmehts probably de* 
posited by streams, but- the primary condition is considered 
to have been a Blow sinking of the basin under the sedlmen- 
tary load and the maintenance of a lake over most of the 
area* Swamp conditions again prevailed at the end of lower 
Coalmont time when Coal Bed *A** and the other coal beds at 
approximately the same horizon,over most of the area, were 
formed*

Boring upper Coalmont time it Is likely that 
there was a more rapid uplift of the mountains to the east 
and west, Coarser sediments were deposited in much shallow
er water, and it Is likely that considerable thicknesses of 
the sediments were deposited by streams.

At the end of Coalmont time there was extensive 
folding and faulting followed by a period of erosion, which 
was followed by another period of folding and faulting 
accompanied by flows of lava from fissures in the south 
part of the area. The volcanic material was then eroded 
and deposited by streams in the central part of the area, 
as the #orth Park formation, as the basin sank* Following 
the deposition of the North Park formation, there was again 
extensive folding and faulting to form essentially the present 
structural features of the area.
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GEOLOGIC MAP OF NORTH PARK,COLORADO
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CORRELATION OF COLUMNAR SECTIONS AND DRILLER'S LOGS
Pole Mountain—Buffalo Creek Area -
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