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ABSTRACT

The area of North. Ute Pass and specifically sections 
16, 17, 18, 19, 20, 21, T. IOS., R. 69W♦, of Douglas County, 
Colorado, was mapped by the author. The structure, stra
tigraphy, and resources were studied in detail.

The Ute Pass fault bounds the areas on the west. It 
is a northwest trending thrust fault, developed during the 
Pliocene epoch. Associated with this fault are numerous 
sandstone dikes. These diakes are developed in the pre
Cambrian granite along the zone of faulting.

The sedimentary rocks in this area range in age from 
Cambrian to Pennsylvanian; the Silurian being the only miss
ing system. This Paleozoic section is underlain by pre
Cambrian Pikes Peak granite. .*

A large quantity of limestone is quarried and sold 
locally in this region. No other products of economic 
importance are extracted.
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INTRODUCTION

Location of Area

The thesis area here considered comprises the sedi
mentary rocks lying to the east and west of Trout Creek, In 
the North Ute Pass region* Trout Creek is located about 12 
miles north of Woodland Park, Colorado, in sections 17, 20, 
21, Township IOS., and Range 69W. The area Is most easily 
reached by taking route 24 from Colorado Springs, northward 
through Manitou Springs to Woodland Park. Highway 67 out 
of Woodland Park winds northward to the Teller-Douglas 
County line. Trout Creek is easily seen from the road at 
this location. A general index map showing the sections 
under consideration may be found on plate I.

Climate

The climate in this locality is semi-arid* In the 
months from June to September, the temperature ranges from 
58 degrees in the evening to 110 degrees as a maximum at 
noon* Rains are frequent but light and of short duration. 
In some areas the surface run-off from the pre-Cambrian 
rocks supplies water the year around to the major drainages*
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This water is sufficient to irrigate the valleys and in some 
instances keeps them green the year around.

Purpose and Scope of Investigation

The author elected to study this area with the hope of 
contributing a small measure to the geology of Colorado, 
and, If possible, to Investigate and expand on: (1) the 
general geology; (2) the stratigraphy; (3) structure; (4) 
economic geology. .

During this study several Interesting phenomena pre
sented themselves, and the author took the liberty of di-' 
greasing a bit in order to make the general picture as 
complete as possible. Hie subject of sandstone dikes has 
long been a topic of interest to the geologist. With this 
in mind, and having such an excellent opportunity to ob
serve such dikes first hand, a rather detailed account of 
their origin, structure, association, and composition was 
compiled.

Concentration on stratigraphy was limited to field de
scriptions and microscopic analysis of the recognizable 
units within the major formations.

Previously published literature was freely drawn upon 
in matters concerning the paleogeology.



5

Field Procedures

In undertaking the study of this area, the following 
procedure was used:

Formational contacts and cultural features were plotted 
on aerial photographs on a scale of 3.12 inches per mile. 
The 1894 U. S. Geological Survey topographic map (Platte 
Canyon quadrangle) was not sufficiently detailed to be 
pertinent to the problem and was not used.

Structural measurements were made with a Brunton and 
tape except for one section where plane table and alidade 
were used.

Rock samples were taken at section (SM), plate VI, and 
examinted microscopically.

The base map was prepared from a mosaic of aerial 
photographs. The grid system was taken from the U. 3. De
partment of Agriculture Forest Service Map of the Pike 
National Forest, Colorado.
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PREVIOUS PUBLICATIONS

Some stratigraphic work and correlation has been done 
In this area. General statements concerning the structur
al development and history of sedimentation on a regional 
basis has been published.

Brainerd, A. E., Baldwin, H. L. Jr., and Keyte, I. A., 
(2) discussed the pre-Pennsylvanian stratigraphy of the 
Front Range In Colorado. This paper dealt with the strati
graphy from Chnon City to the region around Perry Park. 
Two sections were measured along Trout Creek.

Crosby, W. 0., (5) mentioned the unusual contact be
tween the pre-Cambrian rock and the Sawatch quartzite In 
the vicinity of Manitou Springs as earle as 1894.

Lovering, T. S., (13) wrote a history of the Front 
Range, and made mention of the paleogeology of the Deckers 
embayment. He also discussed the Ordovician overlap onto 
the pre-Cambrian In the area of Trout Creek.

Maher, J. Ce, (14) measured a section along Trout 
Creek at Missouri Gulch and redefined the stratigraphy. He 
also correlated this section with other pre-Pennsylvanian 
sections along the Front Range.
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PHYSIOGRAPHY

The area of Trout Creek is a part of a large sedimenta
ry outlier surrounded by pre-Cambrian rocks• It Is bounded 
on the west by the Ute Pass or Cheyenne fault, and on the 
east by the Rampart Range, Trout Creek and West Creek are 
the two major streams of the area. These two creeks flow 
northward and come together a few miles outside of the town 
of West Creek. The stream formed from this union is called 
Horse Creek. Horse Creek flows northward to the town of 
Deckers, and finally merges with the South Platte River.

Intermittent streams have dissected the area so 
thoroughly that over a large part of the region the sedi
ments have been completely stripped away, exposing the under
lying Pikes Peak granite. In the southern part of the area 
the relief is low and the outcrops easily accessible. How
ever, as one proceeds northward the incision of Trout Creek 
soon becomes evident. In a distance of less than a mile 
the stream has eroded its channel through the entire sedi
mentary section and two hundred feet of pre-Cambrian granite. 
As a result of this erosion, large buttes have been formed 
separated by stream-etched v-shaped valleys.
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r .

Figure I»-- Valley of Trout Greek. Fish hatchery, 
sec. 21, T. IOS., R. 69W., looking 
southwest.

Figure 2.— View along the valley of Trout Creek 
looking northeast. Note small erosion- 
al butte in the right middle distance.
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The Sawatch sandstone lies unconformably upon the old 
paneplaned surface of the Pikes Peak granite* This contact 
is discernable over the entire area. The basal member of 
the Sawatch forms a prominent ledge and appears to emphasize 
the relief of the buttes*

The intermittent streams flow in and east-west direction 
and cut transversely across the sediments*

The surrounding pre-Cambrian rocks rise abruptly on all 
sides of the sediments* To the southwest Pikes Peak can be 
seen towering above the surrounding relief* Other prominent 
relief features such as Devils Head form a Jagged outline on 
the horizon to the northeast* The easily weathered Pikes 
Peak granite forms huge talus slides which made ascent to 
the higher mountains difficult.

The writer saw little evidence of Pleistocene glacia
tion in the region* While it is quite possible that the 
glaciers did extend from South Park down into the area under 
consideration, no moraines, eskers, or glacial till was 
noted*
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Figure 3.-- Beaver pond along Trout Greek looking 
northwest. Note heavy vegetation, and 
outcrop in right middle-ground.

Figure 4.-- Erosional remnant of Williams Canyon 
and Madison formations.
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F

Figure 5,— Typical of the prospect pits which are 
seen throughout the area. This particular 
pit was in the Williams Canyon limestone. 
Sec, 19, T. IOS., R. 69W.

K
» t X

Figure 6.-- Same prospect pit as above, viewed 
from the top.
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STRATIGRAPHY

The rocks which compose the sedimentary section in the 
area of North Ute Pass are all Paleozoic in age. The Cam
brian, Ordovician, Devonian, Mississippian, and Pennsyl
vanian systems are represented*

The section in this region is typical of the pre-Penn
sylvanian rocks* In a few areas along the Front Range the 
pre-Pennsylvanian rocks reach 500 feet in thickness* How
ever, as a rule they seldom exceed 250-300 feet, and In the 
North Ute Pass section a mere 193 feet is present* The 
stratigraphic problems encountered when working with the pre- 
Pennsylvanlan are in no way diminished because of the thin 
exposures*

The section is composed of sandstone, limestone, dolo
mite, and a few thin shale beds*

The stratigraphic section described below was measured 
in one locality* This was due to the fact that a complete 
and well-exposed section was not otherwise available* 
Please refer to plate VI, Location (SM) in the SB 1/4, SB 
1/4, SB 1/4, Section 18, T. IOS., R. 69W.
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Pre-Cambrian

Pikes Peak Granite

History
The pre-Cambrian basement in the area of North Ute Pass 

is composed of the Pikes Peak granite• This granite Is a 
part of the Pikes Peak granite batholith, a deep-seated in
trusion. Discussion of this batholith was published as 
early as 1894 by W. C. Cross (6).

Distribution
The Pikes Peak granite forms a large part of the base

ment rocks in southeastern Colorado. This batholith was 
mapped by Cross and Mathews (6), and is readily available 
to those interested in its distribution»

Lithology
The basement is composed of a coarse-grained biotite 

granite. The feldspars are orthoclase and microcline.
Small amounts of oligoclase and albite can be detected under 
the microscope. The quartz is arihedral and shows some de
formation. The granite varies in color from a salmon pink 
to a chocolate brown. Upon weathering the granite fractures 
along crystal faces. In many instances the erosional 
features created in the Pikes Peak granite closely resemble 
those types so well known in the Fountain formation.
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,4

J'iO * J

Figure 7.— Well bedded Sawatch sandstone overlying 
pre-Cambrian Pikes Peak granite. Note 
the regularity of the unconformity mark
ing the contact.

■

Figure 8.-- View of the most northern extremity of 
the area showing the Sawatch sandstone 
unconformably overlying the Pikes Peak 
granite. A wind gap Is developed in 
the right middle distance.
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Age
The Pikes Peak granite has been assigned to the early 

Algoman revolution, and is included in the Algonkian as de
fined by the U. 3. Geological Survey (12).

Contacts
The granite is unconformably overlain by the Sawatch 

sandstone. The sandstone was deposited on a very even, 
peneplaned pre-Cambrian surface.

Cambrian

Sawatch Sandstone

History
The Sawatch sandstone of Upper Cambrian age was named 

and described in the Sawatch Range of central Colorado by 
Eldridge (7). As mentioned above, the Sawatch was deposited 
on the smooth erosional pre-Cambrian surface, and the uncon
formity is evident. However, in those areas where the 
Sawatch is absent, the contact is usually Irregular. This 
suggests erosion rather than non-deposition (11).

Distribution
The Sawatch sandstone has been deposited over wide areas 

in Colorado, and is one of the most persistent formations in 
the Lower Paleozoic section. According to the work done by
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Johnson (11), the Sawatch outcrops along the Mosquito Range, 
and has been followed from the Red Cliff and Gilman districts 
along the west side of the Sawatch uplift into the Anthra
cite-Crested Butte region. A few isolated outcrops have been 
noted east of Glenwood Springs along Yule Creek and in the 
locality of McCoy. Excellent exposures may be observed along 
the southern end of the Front Range, especially near Manitou 
Springs and northward toward the town of Deckers.

Thickness
In the area considered in this thesis, the Sawatch 

sandstone is approximately 50 feet thick. Maher (14) 
measured a section in Missouri Gulch, E. 1/2 sec. 34, T. IOS., 
R. 69W., and obtained a thickness of 75 feet. Brainerd, 
Baldwin and Keyte (2) measured a section at the Fish Hatch
ery, sec. 22^ T. IOS., R. 69W., and obtained a thickness of 
around 60 feet. This thinning to the north is due primarily 
to erosion. Maher (14) who has measured a number of sections 
along the Front Range has reason to believe the source of 
sediments was to the north. Such evidence could not be sub
stantiated by the Work done in this area.

Lithology

She Sawatch sandstone is for the most part composed of 
subrounded white, quartz!tic sand. It is calcareous through
out most of its vertical extent. Near the base it is con- 
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glomeritlc and contains fragments of feldspathlc materials. 
Near the top it becomes highly glauconitic* The cross- 
bedding is characteristic throughout*

The color demonstrated by the Sawatch in this area is 
highly variable, both vertically and laterally* It ranges 
from a dark brown to pink sandstone near the base to a 
greenish-brown near the top due to the presence of glauco
nite* It is not unusual to find thin beds of bright yellow 
sandstone a few feet above the Sawatch-pre-Cambrian contacte 
The great variations in color may be due to the alteration 
of glauconite within the formation* The theory regarding 
such alteration characteristics of glauconite is discussed 
by Monroe (16)*

The basal conglomerate which was mentioned earlier is 
not persistent over the entire area* This is probably on 
account of the fact that some of the areas of deposition 
were reworked more thoroughly than others»

Section of Sawatch Sandstone
Location (SM) Pl* VI, sec. 18, T* IOS*, R* 699* 

Manitou limestone
Unconformi ty

Thickness 
Sawatch sandstone Feet

Sandstone, dark brown to maroon, massive, 
cross-bedded, cliff-former, glauconitic, 
subrounded grains, coarse grained arago
nite crystals present ............ * 4*7
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Sawatch sandstone (continued) Thickness
• Feet

Sandstone, green to pink, friable, cross- 
bedded, platy, highly glauconitic, medium
to fine grained, limy, subrounded grains . • 1.8
Sandstone, deep maroon, fine grained, 
poorly sorted, friable, cross-bedded, 
slightly glauconitic, limy, subrounded 
grains, orthoclase and mica (muscovite) 
present..................................... 2.5
Sandstone, dark broen to pink, massive, 
medium grainèd, slightly limy, subrounded 
grains..................    . . 4.4
Sandstone, deep pink weathering to plnkiMi 
gray, some limonite stain intermingled, ” 
angular to subrounded grains, poorly sorted, 
cement is calcite ...... ............ 1.1
Sandstone, light pink to white, clear, medium 
grained, quartz sandstone, subrounded grains, 
well sorted, slightly glauconitic, limy, 
few heavy minerals present................ 0.6
Sandstone, pinkish gray weathering to a 
dirty gray, in places varicolored, massive, 
cross-bedded, poorly sorted medium to 
coarse grained, angular to subrounded 
grains, limy............................... 3.8
Sandstone, tan to light pink, weathering to 
a dark gray, cross-bedded; cliff-former; 
medium to fine grained, poorly sorted, sub
rounded grains, limonltic, seams of con
glomerate composed of quartz and orthoclase 
present, less conglomeratic toward top . . . 29.1
Sandstone, whitish pink weathering to a 
deep reddish pink and mottled green In 
places, fine to medium grained, angular to 
subrounded grains, slightly glauconitic,
limy ................................... 1.5/

Pikes Peak granite
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Depositional Environment
The Sawatch sandstone was deposited in a transgressing 

shallow sea. The subrounded nature of the quartz grains 
present indicate considerable reworking near the source or 
a long distance of transport.

Paleontology and Age
Few fossils have been found in the Sawatch. The writer 

found none in this particular area. J. H. Johnson (11) men
tions that certain species of trilobites and graptolites 
have been reported. The better known forms were considered 
Upper Cambrian in age (11).

Correlation
The Sawatch sandstone can be correlated with the 

Lamotte sandstone in the subsurface of eastern Colorado (14). 
The "Ignacio* is the name given to Cambrian deposits in the 
San Juan region.

Ordovician

Manitou Limestone

History
The Manitou limestone was first named by W. C. Cross 

(6). In his original description Cross gave the reddish 
lavender to light gray limestone a Lower Ordovician age,
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the type section being at Manitou Springs. Subsequent work 
by Brainerd, Baldwin and Keyte made a further subdivision 
of this formation. As a result of their efforts, the Manitou 
limestone was broken down into three formations: (1) The 
Manitou limestone of Ordovician age; (2) Hie Williams Canyon 
of Devonian age; (3) She Madison limestone of Mississippian 
age. In each case they placed an unconformity between the 
formations.

Recent work by J. C. Maher (14), has resulted in further 
subdivision of the Manitou limestone. On the basis of 
stratigraphic position and lithology, Maher has given the 
name "Ute Pass Dolomite" to the lower 17 feet of the Manitou 
limestone» phis particular formation is a coarse crystalline, 
glauconitic dolomite as described in the type section at 
Manitou Springs, (Williams Canyon)» Maher correlates the 
"Ute Pass Dolomite" with the Bonneterre dolomite in the sub
surface of eastern Colorado and places it in the Upper Cam
brian. The writer has observed this lithologic dissimi
larity in the outcrops along Trout Creek. The glauconitic 
content of the lower 6 to 18 feet of the Manitou limestone 
is evident. Microscopic examinations show the lower part of 
the Manitou to be coarse crystalline in contrast to the fine 
cyrs tall ini ty of the upper portion»
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Figure

Figure

- %

»

9.-- Closeup showing the Sawatch-pre-Cambrian 
contact. Note the weathering character
istics of the granite.

4? -% V*

10.— Contact between 
and the Manitou 
imbedded in the 
of the Sawatch. 

the Sawatch sandstone 
dolomite. The pick is 
glauconite at the top
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Distribution
The Manitou limestone was persistent over most of 

central Colorado. In all but a few cases It rests uncon- 
formably on Sawatch sandstone. In the area of the Canon 
City embayment it overlaps the pre-Cambrian in a number of 
places.

Thickness
The Manitou limestone varies in thickness to such an 

extent that no general statement can be made concerning an 
average• It reaches a maximum thickness of 400 feet along 
the Mosquito range and thins eastward. In the eastern half 
of South Park it is missing entirely (11). It seems probable 
that erosion was the main factor in contributing to its er
ratic thickening and thinning. The North Ute Pass area, how
ever, maintains a rather constant thickness of aroun 62 feet.

Lithology
The Manitou limestone is composed of à reddish pink to 

deep maroon dolomite. Near the base it is highly glauconitic 
and coarse crystalline for about 18 feet. Above this glau
conitic zone it becomes finely crystalline and non-glau
conitic. Light buff to gray limestones appear throughout 
the section. In many instances the limestones are very dense, 
crystalline, gray with mottled zones of red.
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Figure 11.— Outcrop of Manitou limestone and 
dolomite •

4S5

Figure 12.— Small eroslonal remnant showing the 
contact of the Williams Canyon with 
the Madison limestone.
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Detailed Section of Manitou Limestone
Location (SM) Pl. VI, sec. 18, T. IOS., R. 69W.

Williams Canyon limestone
Unconformity 

Thickness 
Feet

Manitou limestone
Limestone, purple, dense, finely 
crystalline ....................   2.0
Covered ....... ....................... 4.2
Limestone, greenish-gray mottled lavender, 
thin bedded, dense, crystalline ............ 0.9
Covered .......................   3.4
Dolomite, lavender, massive, dense, finely 
crystalline, sandy, slightly glauconitic . . 0.6
Covered..............   3.5
Dolomite, red to light pink, massive, coarse
ly crystalline, calcite crystals throughout . 1.4
Limestone, brownish-gray, dense, thin bedded. 0.6
Dolomite, reddish pink, massive, inclusions 
of calcite crystals, fossillferous, may 
form ledge . .............................  4.3
Limestone, buff to gray, dense, finely 
crystalline . ..............   4.7
Covered................  23.6
Dolomite, dark brown, thin bedded, coarsely 
crystalline, highly glauconitic ..........  . 0.7
Dolomite, red, coarsely crystalline, thin 
shales interbedded, glauconitic ............ 2.4
Shale, gray-green, limy ..........  ..... 0.1



29

Thickness 
Manitou limestone (continued) Feet

Dolomite, pinkish-gray, thin bedded, 
jointed, sandy, finely crystalline, 
dense, glauconitic...................... . . 3*3
Dolomite, deep red, porous, finely 
crystalline, thin bedded, glauconitic »... 1.1
Dolomite, maroon to red, dense, crystalline, 
sandy toward bottom, impregnated with 
stringers of calcite, slightly glauconitic . 0.1
Sandstone, light pink, finely laminated, 
poorly sorted, fine grained, limy, sub
rounded grains, glauconitic................ 0.1
Dolomite, lavender, finely crystalline, 
dense, sandy, glauconitic  ..........  3.6
Dolomite, red, thin bedded, highly 
glauconitic..............    0*6
Dolomite, maroon, coarsely crystalline, >
glauconitic ........

Sa watch sandstone s z|/

Depositional Environment
The conditions of environment prevailing during the 

time in which the Manitou limestone was laid down favored 
precipitation. Whether or not the dolomitization took 
place at the time of deposition, or occurred over a long 
interval of time, is debatable. The dolomitlzed fossils 
give evidence of replacement of the calcite in many in
stances. !his would seem to indicate the latter possi
bility. In any case, the environment conditions were fair
ly constant during the depositional phase. The abundance
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of glauconite in the lower part of the formation would seem 
to indicate a near shore environment• Since glauconite is 
believed to be derived from the alteration of biotite, a 
fairly stable period of slow subsidence and little sedi
mentation must have existed.

Paleontology and Age
The fossils collected in the Manitou formation Indicate 

a Lower Ordovician ( Beekman town) age, A comprehensive list 
of fossils is given by J, He Johnson (!!)•

Correlation
The Manitou limestone has been correlated by

J. H. Johnson, with a part of the Arbuckle limestone of 
Oklahoma, The equivalent has been found in the Bl Paso 
lime of West Texas (11),

Devonian

Williams Canyon Limestone

History
Originally the Williams Canyon limestone was named the 

Millsap limestone by W. C, Cross (6), Because the name 
Millsap had been assigned earlier to a Pennsylvanian forma
tion in Texas, Brainerd, and his associates, (2) described 
and renamed the formation from the outcrop in Williams
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Canyon near Manitou Springs.
She Williams Canyon formation is un conformably over

lain by the Madison limestone of Mississippian age. She 
contact is irregular and easily detected Where exposed, 
throughout the Ute Pass area a large part of the slopes are 
covered by the Williams Canyon debris, and the contacts are 
obscured.

Distribution
The Devonian rocks outcrop in central Colorado and in 

the San Juan region, near Canon City.

Thickness
In the area of North Ute Pass, the section measured by 

the author totaled 37 feet of Williams Canyon limestone. 
Several miles south, Maher (14), measured a sectionjin 
Missouri Gulch (E 1/2 sec. 34, T. IOS., R. 69W.), Douglas 

County, and obtained a thickness of 34 feet. It is quite 
probable that the Williams Canyon reaches a maximum thick
ness in Missouri Gulch; and as mentioned by Maher, if the 
covered interval is considered 53 feet, it is a more likely 
figure.

Lithology
The Williams Canyon formation consists of thin bedded 

whitish-pink to lavender limestone, reddish pink dolomitic 



limestone, sandy dolomite and limestone, medium grained 
light pink sandstone, and a few thin beds of calcareous 
shales*

For field identification, the writer found the light 
gray to pinkish-gray color of value. In the majority of 
Instances the limestones are thinly banded with red or 
maroon streaks which give the appearance of flow banding* 
Several horizons are gray limestone mottled red* However, 
this should not be used as a field identification criteria. 
The top of the Manitou has several beds which have the 
same color and texture*

Depositional Environment
Deep sea conditions must have prevailed during the 

deposition of this dolomitic limestone* Sedimentation was 
limited to the debris supplied by a few relatively low 
areas and was quantitatively small. These conditions ex
isted to the end of Devonian time*

Paleontology and Age
Until recently fossil evidence placed the Williams 

Canyon in the Upper Devonian* Maher (14) has given this 
Information a Mississippian age, based on the following 
criteria: (1) lithologically the Williams Canyon Is very 
similar to the "Spergen limestone" in eastern Colorado;
(2) the "Spergen" contains the microfossil Endothyra balleyli 
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of Mississippian age ; (3) the "St. Louis limestone" can be 
correlated with the lower Madison or Hardscrabble limestone; 
(4) since stratlgraphically the Williams Canyon is directly 
overlain by the Hardscrabble, a Mississippian age seems 
probable* The author, however, placed the Williams Canyon 
in the Devonian because of lack of evidence to support 
Maher's classification.

Correlation
The Williams Canyon limestone can be correlated with 

the equivalent subsurface Spergen limestone in eastern 
Colorado (14)*

Mississippian

Madison Limestone

History 
This formation is known as the Leadville or the Madison.

However, as now used, the Leadville Is restricted to the 
Mississippian deposits of the southern Front Range and the 
Aspen-Leadville region. Recently the Lower Madison has been 
renamed the Hardscrabble by Maher (14). The type locality 
for the Hardscrabble limestone is a thrust block southwest 
of Wetmore on South Hardscrabble Creek, S 1/2 sec* 11, 
T* 22S., R. 69W., Custer County, Colorado. Maher, in the 
same article, renamed the Upper Madison, the Beulah limestone*



35

*>2» i -

Figure 13.— Outcrop of Madison limestone showing a 
large cave partially developed by 
solution. Note the massive and vesicu
lar character of the rock.

Figure 14.— Madison limestone outcropping near 
the fish hatchery, sec. 21, T. 103., 
R. 69W. (Note the difference in 
coloration of the top-most weathered 
layer.)
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The type locality for this member is NW 1/4 sec, 4, T, 235,, 
R, 68W., Pueblo County, Colorado.

Distribution
No doubt the Madison limestone covered great areas of 

Colorado at one time. Erosion has stripped off this section' 
over many of the uplifted areas such as the Sawatch Uplift 
and other mountain ranges over the state. Mississippian 
rocks outcrop in central and southwestern Colorado and may 
continue eastward into the Denver Basin area.

Thickness
In the North Ute Pass area the Madison (Hardscrabble 

member) reaches a thickness of 39 feet. This figure agrees 
reasonably well with Maher’s (14) measurement In Missouri 
Gulch of 41 feet.

Lithology
The Madison limestone in this area consists of tan to 

brown, dense, crystalline limestone, with a few pinkish-white 
beds of dolomitic limestone toward the base. The top is 
characterized by very angular fragments (cherty limestone) 
surrounded by a matrix of lighter limestone. The chert 
fragments are a deep pink color.

Peposit!ona1 Env1ronment
Early Mississippian time was narked by advancing seas



Figure 15.-- The pick is Inserted at the contact of 
the Manitou limestone and the Williams 
Canyon limestone.

ti'/Z/yaxs Ca.tiya„ 4 s

Figure 16.— Small butte showing the Sawatch sand
stone overlying the pre-Cambrian 
granite. The butte is capped by 
Williams Canyon limestone.
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and. deep submergence of the Rocky Mountain area. The result
ing slow sedimentation was Ideal for deposition of this 
limestone formation* It was impossible for the author to 
locate accurately the contact between the Madison limestone 
and the underlying Williams Canyon formation because of the 
heavy cover* However, in a few restricted areas a definite 
unconformity was noted* The Williams Canyon-Madison contact 
can be identified by a bed of sandstone at the top of the 
Williams Canyon. This bed is about 2 feet thick and con
sists of a lavender, subrounded, medium grained, quartzltlc, 
sandstone.

Paleontology and Age
According to J. S* Williams, the fossils found by Maher 

indicated Mississippian age (14), but the examination did not 
stratigraph!cally locate the Hardscrabble in any particular 
part* The author retained the name Madison while drawing up 
the geologic column in this thesis. This was done for the 
reason that the author has not seen the Beulah limestone and 
could not verify the lithologic dissimilarities as described 
by Maher (14) *

Correlation
The Hardscrabble limestone is correlated with the St. 

Louis limestone in the subsurface of eastern Colorado and 
western Kansas by Maher (14)*
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Pennsylvanian

Pennsylvanian rocks are present in the southern part 
of the North Ute Pass area. However, since only a small 
section of the Fountain formation was mapped, and none 
measured, the author feels free to omit its discussion.

While mapping the isolated segment of the Fountain 
formation,.a fragment of the fossil Lepldodendron was found 
near the Madison-Fountain contact. This led the writer to 
speculate on the possibility of the existence of the Glen 
Eyrie member of the Fountain formation. Another possi
bility is that it was reworked into the basal Fountain 
during a period of erosion. Hits specimen has been de
posited with the Colorado School of Mines, Golden, Colo
rado. Future investigations may determine its true rela
tionship. --
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STRUCTURAL GEOLOGY

The North Ute Pass area consists of a sedimentary out
lier dipping to the southwest at an angle of about 10 de
grees. On the west this outlier is bounded by the Ute Pass 
or Cheyenne fault. On the east it is bounded by the Rampart 
Range. It extends southward to a few miles outside the town 
of Woodland Park, and northward midway between the towns of 
West Creek and Deckers, Colorado.

The area which will be discussed in this thesis is 
mapped on plate VI, and also located on the Index map on 
plate I.
( West of the Ute Pass fault the pre-Cambrian Pikes Peak 

^granite was thrust up during the Pliocene epoch. The trace 
of the fault created by this orogeny runs from the base of 
Cheyenne Mountain northwest through Woodland Park, and con
tinues an unknown distance beyond the town of Deckers, 
Colorado.

Erosion has stripped off all the sediments to the 
west of the fault, making an accurate determination of the 
stratigraphic throw impossible. However, from the evidence 
available in the area considered here, a throw equivalent to 
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the thickness of the remaining sediments to the east can be 
computed. The estimated value of the stratigraphic throw 
increases to the south along the fault. The reason for this 
is that the stratigraphic section has been less effected by 
erosion and a thicker section appears to the east of the 
fault.

Figure 17 shows the dip of the beds along the fault 
zone* The term zone is used because of the considerable ex
tent of fracturing and minor faulting which accompanied the 
major thrust. In all cases the minor faults parallel the 
Ute Pass fault and are restricted to a narrow zone of not 
more than 200 feet to the east of the fault. The fault plane 
itself dips from 80 degrees southwest to nearly vertical. 
The formations which are thrust up along the fault vary in 
thickness and sequence. In some cases the Madison limestone 
is in direct contact with the Manitou limestone. In other 
Instances the Madison limestone is In Its true position and 
in contact with the Williams Canyon limestone. Usually the 
Sawatch sandstone can be Identified in direct contact with 
the pre-Cambrian granite along the fault. However, never 
did the author observe a full thickness of it present. Only 
thin slices of Williams Canyon intervene between the Manitou 
limestone and the Madison limestone where outcrops appear. 
Plate VIII shows schematic cross-sections taken through the 
fault zone.
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S

Figure 17,— View showing the vertical dip of the 
Sawatch sandstone along the Ute Pass 
fault. The thin bedded material is 
Manitou limestone.

<■

5 -

LI
Ml

,V< V

Figure 18,— Picture àlong the Ute Pass fault 
showing the nature of the sand
stone dikes which are character
istic of the faulted zone,
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The contact which the sediment s make with the pre
Cambrian granite on the east side of the outlier is an un
conf onnable one. However, while traveling the Rampart 
Range road out of Woodland Park, the author noticed that 
some of the sedimentary formations were nearly vertical. 
This would suggest at least local faulting along the east 
flank of the outlier. If faulting on the east is present 
in the Trout Creek area then this faulting is now evident 
only in the basement rock. In other words, faulting may 
have effected the sediments to the east and extended down 
into the basement rocks. However, erosion has stripped back 
the sediments exposing the pre-Cambrian and destroyed the 
fault evidence in the sedimentary section.

The sediments over the larger part of the area strike 
about K. 40* W., and dip 10 degrees to the southwest. A 
few minor faults trend at right angles to the Ute Pass fault. 
However, the displacement is so small that their origin 
could be readily attributed to slumping.

Of particular interest is the occurrence of sandstone 
dikes along the fault sone. These dikes are sand-filled 
fissures and fractures within the granite along the fault. 

The method of sand filling furnishes an intriguing problem. 
Figure 20 is a picture of one of these dikes, and plate VII 
shows schematically the granite-sandstone relationship.

It seems likely that the sandstone filling the granite
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Figure 19.-- Another view of the sandstone dikes 
showing the llt-par-lit structure of 
the younger sands Intruding the older 
sandstone•

4 «?if

Figure 20.— Finger of sandstone surrounded on two 
sides by granite• Picture taken along 
zone of faulting.
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fissures, was derived from the Sawatch sandstone. Micro
scopic examination of samples taken across the face of one 
of the larger dikes, reveals a similarity in texture, compo
sition, and cementation, between the material of the dikes -
and the Sawatch sandstone. The question immediately arises 
as to whether the fissures were filled from above or below. 
Careful examination of the schematic diagram on plate VII 
shows a finger of granite (A) surrounded on two sides by 
sandstone (B). The stratigraphic position of the sediments 
in this area above the granite complex, precludes the inter
pretation that the sand was forced up from below. Had these 
fractures existed in pre-Cambrian time and had the sandstone 
been deposited over them, then a certain amount of filling 
would have taken place. However, had the sand been loosely 
deposited from above, the granite finger (A) in plate VII 
would not have been completely encased by sand.

Samples taken across the dike show a flow-structural 
pattern of the sand grains. Further evidence of flowage Is 
indicated by the llt-par-lit-like structure shown in Figure 
19. These stringers of sandstone Intersect and intrude one | 

another.
Evidence of solution action in the area is available.

Figures 21 and 22 show a deposit of travertine resting direct
ly on basement. The location of this travertine (TV) in the 
east half of section 18 is shown on the geological map,
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Figure 21.— A deposit of travertine in the extreme 
northern part of the area. None of the 
original Paleozoic section is above be
low this deposit.

Figure 22.— The same travertine deposit as above, 
showing its contact with the under
lying pre-Cambrlan granite.
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(plate VI). This deposit Is indicative of solution action» 
To the south of the travertine deposit a full section of 
sedimentary rocks overlies the basement, and is separated 
from the travertine by a small fault» One explanation for 
the absence of the section below the travertine, is that 
circulating waters under high pressure dissolved out the 
sedimentary rocks and transported them elsewhere.

It Is possible that the action of solutions which de
posited the travertine, resulted in the solution of cal
careous cementing material from the Sawatch sandstone, there
by making it possible for loose sand to be forced into 
fractures. However, In order for the sand to be forced 
into the smaller fractures and to have been firmly com
pacted around the granite finger in plate VII, hi$i pressure 
must have played a dominant role. Such pressures could have 
been produced by the overlying rocks.

Solution acting as a solvent and a medium of transport 
in conjunction with high pressure due to overburden, may 
have squeezed the Sawatch sandstone into the fissures along 
the fault.
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GEOLOGIC HISTORY

Pre-Cambrian

The pre-Cambrian rocks in the vicinity of Trout Creek 
consist almost entirely of Pikes Peak granite. According 
to the age classification as defined by the United States 
Geological Survey, this formation is Algonkian in age. 
Lovering (12) describes the pre-Cambrian rocks of the Front 
Range as a series of schists and injection gneisses which 
have been intruded by batholithic and stock-like masses of 
granite. Due to the structural and petrographic similarity 
of the different rock types, he believes that they are all 
associated with one period of batholithic invasion»

Ball (18) has worked out the relative ages of nine 
different pre-Cambrian formations. The oldest is the Idaho 
Springs formation and the youngest the Silver Plume granite. 
According to his classification he considers the Pikes Peak 
granite to fall in group seven and to be early Algoman in 
age.

It is apparent from the unconformity existing between 
the pre-Cambrian Pikes Peak granite and the overlying Sawatch 
quartzite that a long period of subaerial and marine erosion
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acted to peneplane the pre-Cambrian rock to an almost flat 
surface• In the Trout Creek area this surface, now elevated 
and dipping about 10 degrees to the southwest, is remarkable 
for its regularity* Nowhere is there evidence of pre-Cambrlan 
highs jutting abruptly into the overlying Sawatch sandstone* 
A few gentle undulations may be detected when the contact is 
traced over several miles*

Paleozoic Era

Cambrian

The Sawatch quartzite represents the Upper Cambrian 
epoch in this area* No Lower or Middle Cambrian rocks are 
present* As mentioned earlier in this report, the Sawatch 
was deposited on a generally smooth, peneplaned pre-Cambrian 
surface* With the Lower and Middle Cambrian rocks absent, 
it is logical to assume that the agents of erosion were 
active over the greater part of Cambrian time* The Sawatch 
thickens considerably northward from Williams Canyon, Manitou 
Springs, to Gove Canyon, and in Perry Park* This suggests 
deposition in a shallow sea environment with a source of 
sediments to the north (14)* It seems probable that an em
bayment extended from Colorado Springs northward into 
Deckers* An arm of the Cambrian sea engulfing this area 
served as the medium for sedimentation* The shoreline of 
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this aiyslent sea could easily represent the extent of the 
Savatch since land was probably exposed to the east and 
west of the embayment•

Ordovician

The Manitou limestone (Lower Ordovician) represents the 
Ordovician section In this area. It is generally agreed 
that during Early Ordovician time seas advanced over the 
less positive areas of Colorado and extended into the high
lands. Such areas as the Manitou embayment, and the Canon 
City embayment, were the sites of sedimentation. It was 
during this early phase of the Ordovician that the Manitou 
limestone was laid down. Later uplift caused the withdrawal 
of the seas, and erosion once more began to strip off the 
sediments. When the seas finally advanced for the second 
time, several of the more positive areas remained hlgi.
One of these areas is represented by the Trout Creek region. 
No Harding sandstone (Middle Ordovician), or Fremont lime
stone (Upper Ordovician) is present in this area. Either 
they were never deposited or erosion has completely removed 
them. The close of the Ordovician marked a period of great 
diastrophism, and caused the withdrawal of the seas from 
Colorado until well into the Devonian (11).
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Silurian

During the Silurian period and well into the Devonian 
the Rocky Mountain region is believed to have been exposed 
to erosion. If any sediments were laid down, they were 
eroded away and their history lost forever,

Devonian

The great period of non-deposltion which extended from 
the end of the Ordovician to Middle Devonian brought to a 
close by the advance of seas from the west. Waters migrated 
eastward until the basins of Central Colorado were covered. 
Little coarse clastic sediment was being derived from the 
higher areas. As a result of this, limestone was deposited 
through most of the Middle and Upper Devonian. In the Trout 
Creek region the Devonian is represented by the Williams 
Canyon limestone.

Mississippian

The Early Mississippian saw seas advancing over Colorado 
and represented a time of great submergence. The Madison 
limestone was laid down during this period. Middle Missis
sippian was marked by crustal disturbances, and elevation 
of the highlands. The seas were completely withdrawn and 
the area subjected to deep erosion. Near the close of the



Mississippian, great .no /'rient tv* t' in f’io earth caused uplift 

extending well into the Pennsylvanian period. To many 
writers this initial movement in the late Mississippian 
represents the beginning of the Ancestral Rockies*

Pennsylvanian

During the Pnnsylvanlan period erosion stripped sediments 
from the land masses high above the shallow sea in Colorado* 
These land masses supplied coarse clastic sediments such as 
the material composing the Fountain formation* The source 
area was close to the site of deposition and sedimentation 
was rapid. The more important positive areas during the 
greater part of the Pennsylvanian period appears to have been 
the Front Range highland and the Uncompahgre highland (11)* 
The Pennsylvanian section in the area of Trout Creek is 
represented by the Fountain formation which has been almost 
completely removed by erosion.

Permian

The same conditions Wilch existed during the Pennsyl
vanian period seems to have been prevalent during most of 
the Permian* No rocks of Permian age appear in the area 
concerned in this thesis*
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Mesozoic and Cenozoic

The events of Mesozoic and Cenozoic time are not record
ed in the sediments around Trout Creek. No doubt Triassic 
and Cretaceous deposits did at one time cover the embayment 
reaching to Deckers, Colorado, but, erosion has destroyed 
the evidence* Pliocene disturbances are well reflected in 
the faulting in the area.
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ECONOMIC GEOLOGY

The Trout Creek area is practically devoid of mineral
ization* The entire area is covered by prospect pits. For 
the most part these pits appear to have been dug along 
possible fault surfaces, but upon closer examination, one 
immediately sees that formation overlap producing a defi
nite soil color change was the basis for the prospecting.

Local concentration of feldspar was mined in this 
locality during World War I* The author believes that there 
is still a considerable amount of this material available, 
which could be mined at a profit should the demand for 
feldspar increase.

At the present time, a considerable amount of limestone 
is being quarried along Trout Creek. This limestone Is well 
bedded and easily cut into slabs suitable for building pur
poses. The limestone is taken from the upper part of the 
Manitou formation and the entire section of the overlying 
Williams Canyon formation. It is the only product of eco
nomic value taken from this area.

Near the top of the Sawatch formation of Cambrian age, 
an almost pure bed of glauconite one to two feet thick



exists. Should the demand for glauconite as a water softener 
gain economic significance, this area would be ideal for ex
ploitation.

57.
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