OPEN-FILE REPORT 00-03

Geologic Map of the Colorado Springs
Quadrangle, El Paso County, Colorado

Description of Map Units, Economic Geology,
and References

By Christopher J. Carroll and Timothy A. Crawford

DOI: https://doi.org/10.58783/cgs.o0f0003.nhyo5486

This mapping project was funded jointly by the Colorado Geological Survey
and the U.S. Geological Survey STATEMAP program of the National Geologic
Mapping act of 1992, agreement No. 99HQAG0143.

Colorado Geological Survey
Division of Minerals and Geology
Department of Natural Resources

Denver, Colorado / 2000


https://doi.org/10.58783/cgs.of0003.nhyo5486

OPEN-FILE REPORT 00-3

Geologic Map of the Colorado Springs
Quadrangle, El Paso County, Colorado

Description of Map Units, Economic Geology,
and References

By Christopher J. Carroll and Timothy A. Crawford

This mapping project was funded jointly by the Colorado Geological Survey
and the U.S. Geological Survey STATEMAP program of the National Geologic
Mapping act of 1992, agreement No. 99HQAGO0143.

Colorado Geological Survey
Division of Minerals and Geology
Department of Natural Resources

Denver, Colorado / 2000



FOREWORD

The purpose of Colorado Geological Survey
Open File Report 00-3, Geological Map of the
Colorado Springs quadrangle, El Paso County,
Colorado is to describe the geological setting,
geological hazards, and construction material
resource potential of this 7.5 minute quadrangle
located along the Interstate 25 corridor.
Christopher J. Carroll of the Mineral Resources
and Geological Mapping Section of the Colorado
Geological Survey and a Colorado College stu-
dent, Timothy A. Crawford, completed field work
on this project from July 1999 to October 1999.
The objective of this publication is to provide
geological maps in areas impacted by residential
and other infrastructure development, especially
those areas containing significant geological haz-
ards and mineral and construction material

resources to engineering companies, government
planners, resource developers, and other interest-
ed citizens.

Funding for this project came from the Colo-
rado General Fund. Matching funds were provid-
ed through a grant from the STATEMAP Com-
ponent of the U.S. Geological Survey National
Cooperative Geological Mapping Program. Mr.
Crawford received a grant from the Association
of American State Geologists.

James A. Cappa
Chief, Mineral Resources and Geological Mapping
Section

Vicki Cowart
State Geologist and Director



INTRODUCTION

Geologic mapping of the Colorado Springs 7.5-
minute quadrangle was undertaken by the
Colorado Geological Survey (CGS) as part of the
STATEMAP component of the National Cooperative
Geologic Mapping Act. Geologic maps produced by
the CGS through the STATEMAP program are
intended as multi-purpose maps useful for land-
use planning, geotechnical engineering, geologic-
hazards assessment, mineral-resource develop-
ment, and ground-water exploration.

Figure 1 shows the status of geologic mapping
of 7.5-minute quadrangles in the Colorado
Springs area. This is the first quadrangle in the
Colorado Springs area to be mapped by the CGS;

we plan to map additional quadrangles in the
future. This map was based on (1) prior pub-
lished and unpublished geologic maps and
reports, (2) interpretation of both color and black
and white, 1:24,000-scale aerial photography
flown in 1947 and 1991, 1:6,000-scale black and
white aerial photography flown in 1966, and (3)
field investigations in 1999. Intensive fieldwork
was conducted in selected area; mainly recent
landslide exposures west of I-25. Mapping in the
now heavily urbanized eastern part of the quad-
rangle is largely based on reconnaissance map-
ping by Scott and Wobus (1973).

EXPLANATION

Proposed 2000-2001 CGS
1:24,000-scale map

Possible Future CGS
1:24,000-scale map

Completed CGS
1:24,000-scale map

Completed USGS
1:24,000-scale map

Completed USGS
1:12,000-scale map of the
U.S. Air Force Academy

Completed 1:24,000-Scale and Larger Geologic Maps

Index Publication
Map No. No. Date Scale

1 USGS MF-842 1977 1:24.000

2 USGS PP 551 1967 1:12,000
(Covers parts of four quads)

3 USGS GQ-783 1968 1:24,000

4 CGS OF 00-3 2000 1:24,000
0 5

10 Mi
]

Figure 1. Index of published geologic maps, Front Range area, surrounding the Colorado Springs

quadrangle.




DESCPRIPTION OF MAP UNITS

SURFICIAL DEPOSITS

Surficial deposits shown on the map are generally
more than 5 ft thick but may be thinner locally.
Residuum and artificial fills of limited extent and
significant cover of concrete and asphalt particu-
larly in downtown Colorado Springs were not
mapped. Contacts between surficial units may be
gradational, and mapped units locally may
include deposits of adjacent types. Divisions of
the Pleistocene used herein correspond to those of
Richmond and Fullerton (1986). Relative age
assignments for surficial deposits are based pri-
marily on the degree of erosional modification of
original surface morphology, height above mod-
ern stream levels, and degree of weathering and
soil development. Scott and Wobus (1973) estab-
lished the Quaternary stratigraphy for the Colo-
rado Springs area but formal names were not
used. Some of the surficial deposits are calcareous
and contain varying amounts of both primary
and secondary calcium carbonate.

HUMAN-MADE DEPOSITS

Artificial fill (latest Holocene)—Consists of
waste rock and fill placed during construc-
tion of roads, buildings, dams, landfills, and
environmental reclamation projects. Unit is
composed mostly of unsorted silt, sand, rock
fragments, and construction materials. The
maximum unit thickness is about 30 ft.
Artificial fill may be subject to settlement
when loaded if not adequately compacted.
A dam in section 11, T. 15 S., R. 67 W. at the
mouth of Fisher Canyon was built in 1998 as
a flood-control project to prevent floodwater
and debris flows from impacting new hous-
ing subdivisions in the area below. Many
artificial fills are dams for small reservoirs in
the quadrangle.
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Mill tailings from mining (latest
Holocene)—Includes very coarse- to fine-
grained particle tailings and rock debris
from the Cripple Creek mining district.
Includes refuse placed in dump piles. This
material was imported from Cripple Creek
to Old Colorado City by narrow gauge rail-
road. Crown Hill/Gold Hill mill is still
located onsite. The facility is inactive at the
present time. Maximum thickness is about

mt

80 ft. Unit may be prone to settlement or
may contain solid waste or hazardous
materials.

ALLUVIAL DEPOSITS—Silt, sand, and gravel
deposited in stream channels, on flood plains, on
pediments, and as sheetwash along Fountain
Creek, Monument Creek, and tributary drainages.
Terrace alluvium along these mainstem creeks
was deposited as pediment material deposited
mostly during late-glacial and early-interglacial
stages. The approximate terrace heights reported
for each unit are the elevation differences meas-
ured between the creek bed and the top of the
original or remnant alluvial surface near the creek
edge of the terraces. Stream alluvium along
Cheyenne Creek is considered to be older than
alluvium at the same height above Monument
and Fountain Creeks due to differences in rates of
incision.

Terrace alluvium one (Holocene)—Includes
Ql stream-channel deposits of Fountain and
Monument Creeks, adjacent flood-plain
deposits, and low-terrace alluvium that are
up to 10 ft above modern stream level. The
unit primarily consists of poorly to moder-
ately sorted, unconsolidated sand, silt, and
clayey material but also includes lesser
amounts of poorly stratified, cobble gravel
with rare boulders. Clasts are well rounded
to subangular. Deposits along Fountain
Creek contain clasts with diverse lithologies
reflecting the wide variety of bedrock forma-
tions that crop out in the drainage, including
Precambrian igneous and metamorphic rocks
and Lower Paleozoic sedimentary rocks.
Clasts in deposits along Monument Creek
are mostly derived from Cretaceous shales
with lesser amounts of granitic material.
Terrace alluvium one was deposited in
valley bottoms and preserved as strath ter-
races at the heads of valleys (Hunt, 1954).
This unit correlates with flood-plain alluvi-
um and the Husted Alluvium of Varnes and
Scott (1967) as mapped at the U.S. Air Force
Academy 10 miles north of the Colorado
Springs Quadrangle. The Husted Alluvium
is 9-12 ft above Monument Creek. These
deposits are correlated with Piney Creek
Alluvium in Denver (Hunt, 1954) by virtue
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of being the lowest distinctive terraces
above stream level, lack of soil development,
and lack of weathering profiles on clasts.
Terrace alluvium one is considered Holocene
because it contains bones of Bison bison and
artifacts of man (Scott, 1963a, and Hunt,
1954). The maximum thickness of the unit
along Fountain Creek is 30 ft. Low-lying
areas are subject to flooding.

Sheetwash deposits (Holocene and late
Pleistocene)—Includes deposits that are
transported by sheetflow and deposited in
valley sides of ephemeral and intermittent
streams, on gentle hillslopes below land-
slides and alluvial fans, and in basin areas.
These deposits are mostly derived from
weathered Pierre Shale. Sheetwash deposits
consist of weathered shale pieces, clay, silty
sand, clayey silt, and sand. Locally they
grade to and interfinger with colluvium on
steeper hillslopes and with slackwater
deposits in closed depressions. Sheetwash
deposits below landslides are chiefly com-
posed of clay and silt eroded from landslide
deposits and colluvium. The maximum
thickness is about 25 ft on Fort Carson. Unit
may be prone to hydrocompaction, settle-
ment, and piping where low in density.

Terrace alluvium two (late Pleistocene)—
Chiefly stream alluvium that underlies ter-
races about 10 to 20 ft above modern stream
level. The unit is poorly sorted, locally boul-
dery, pebble and cobble gravel in a sandy or
silty matrix. Clasts in deposits along
Fountain and Monument Creeks are mainly
subrounded to round and are composed of
varied lithologies that reflect local prove-
nance rock types in the respective drainage
basins. Clasts in deposits along Cheyenne
Creek are mostly granitic and are only
slightly weathered. Clasts along Monument
and Fountain Creeks are more varied but
generally more rounded and weathered.
Terrace alluvium two has not been recog-
nized along Fountain Creek above the con-
fluence with Monument Creek possibly
because the terraces are very low and have
been buried by Holocene alluvium (Qt;).
Terrace alluvium two is correlated to the
Monument Creek Alluvium of Varnes and
Scott (1967) at the U.S. Air Force Academy
and the Broadway Alluvium in Denver and
is considered to be late Wisconsin in age due
to stratigraphic superposition and diagnostic
vertebrate fossils (Scott, 1963a). Measured in
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drill hole logs as 15 ft thick at section 29, T.
14 S., R. 66 W. This unit is a source of sand
and gravel and is currently mined (1999) at
several pits in the southern part of the quad-
rangle.

Terrace alluvium three (late-middle Pleisto-
cene)—Poorly sorted, pebble and cobble
gravel with occasional small boulders in a
sandy, silty matrix. Unit is chiefly alluvium
that underlies one terrace remnant 25 ft
above Fountain Creek and two terraces from
15 to 30 ft above Monument Creek. Along
Fountain Creek above the confluence with
Monument Creek, Colorado City is built on
a large, locally well preserved topographic
bench which is underlain by terrace alluvi-
um two. Along Monument Creek, the unit is
similar in texture and lithology to terrace
alluvium two (Qt,) but is much more weath-
ered and is mapped as two distinct benches.
Unit Qtg, is older than unit Qt;. Along
Fountain Creek it is also lithologically simi-
lar to terrace alluvium two (Qt,) but has a
well preserved soil and secondary calcium
carbonate indicating that it is older than Qt,
of similar heights above the creek. Terrace
alluvium three is correlated with the Kettle
Creek Alluvium of Varnes and Scott (1967)
at the U.S. Air Force Academy and the
Louviers Alluvium in Denver. The terrace
alluvium three is considered Illinoian in age
based on diagnostic vertebrates and inverte-
brate fossils (Scott, 1960). Eolian sand which
can be tens of feet thick covers the eastern
extent of Qt; in downtown Colorado Springs.
Unit is a potential source of sand and gravel.

Pediment gravel one (middle Pleistocene)—
Pediment that underlies a gently sloping
surface 30 to 100 ft above Fountain Creek.
Consists of light reddish-brown, poorly sort-
ed, moderately to highly weathered clasts of
moderately to poorly stratified pebble and
cobble gravel derived primarily from Pikes
Peak Granite in a matrix-supported silty sand
and clay, including clay balls derived from
the Pierre Shale. Clasts have minor carbonate
coatings. Locally, the unit also includes over-
lying sheetwash deposits, colluvium, and
eolian sand up to 5 ft thick. Pediment gravel
one is mostly eroded in the quadrangle.
Erosional remnants are similar in appearance
to lower levels of the pediment gravel two,
instead of pediment surfaces.

Unit was not easily distinguished in the
quadrangle due to urbanization and much
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of the extent of pediment gravel one was
adopted from Slocum Alluvium exposures
of Scott and Wobus (1973). Pediment gravel
one is considered pre-Illinoian in age due to
stratigraphic position, mollusks, and a pre-
Wisconsin soil development (Scott, 1960). It
correlates with the Pine Valley Gravel at the
U.S. Air Force Academy (Varnes and Scott,
1967) and the Slocum Alluvium in Denver
(Scott and Wobus, 1973). Maximum thick-
ness of pediment gravel one was measured
at 30 ft in the Stratmoor Hills area. This unit
is a potential source of sand and gravel.

Pediment gravel two (middle Pleistocene)—
Medium-reddish-brown to brown, poorly
sorted, well-stratified boulder gravel and
sand that underlie several pediment sur-
faces. Unit consists of at least three pedi-
ment surfaces that range from 150 to 250 ft
above Fountain Creek and beneath one or
two surfaces 180 to 220 ft above Monument
Creek. West of Monument Creek, the highest
pediment deposit caps a large mesa that
slopes about 2 degrees eastward towards the
creek. Pediment gravel two consists of
rounded to subrounded clasts derived from
the Pikes Peak Granite and lesser amounts
of Phanerozoic sedimentary rocks. Clasts
range in size from 2 in. to 2 ft in diameter
and are strongly weathered. Unit locally is
stripped of soil; however, where preserved,
the soil is strongly developed and includes a
thin calcareous layer and a thick K-horizon
at the base of the soil profile. Much of the
unit is cemented with calcium carbonate,
which causes it to be moderately to well
lithified. The basal part of the unit contains
silt and clay layers interbedded with coarse-
grained sand and cobble gravels. Unit
coarsens upward and fines eastward away
from the mountain front. Unit is denser than
terrace alluvium two (Qt,). The edge of the
mesa above Monument Creek has been
worked for gravel in many areas.

Pediment gravel two is interbedded with
the Lava Creek B ash in the Littleton, Ft.
Logan, Morrison, and Golden quadrangles
near Denver. The ash has a zircon fission-
track date of 0.66 T 0.22 Ma age (Izett and
Wilcox, 1982). This suggests that the unit is
of a similar age, however the Lava Creek B
ash was not observed in this quadrangle.
Pediment gravel two correlates with the
Douglas Mesa Gravel of Varnes and Scott
(1967) and the Verdos Alluvium of Denver

(Scott, 1963). It is considered pre-Illinoian in
age based on the Lava Creek B ash (Scott,
1960). Maximum thickness of the Verdos
Alluvium may locally exceed 80 ft. This unit
is a source of sand and gravel in the
Colorado Springs quadrangle.

Pediment gravel three (early to middle
Pleistocene)—Dark-reddish-brown to
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brown, poorly sorted, stratified gravel that
overlies remnants of a pediment surface
between Bear and Cheyenne Creeks. The
unit is similar in texture to pediment gravel
two, but generally has a higher percentage
of cobbles and boulders. Clasts are com-
posed entirely of Pikes Peak Granite and are
coated with carbonate rinds. A thin carbon-
ate soil is present. Pediment gravel three is
considered pre-Illinoian in age based on
stratigraphic superposition (Scott, 1960).
Varnes and Scott (1967) correlate this locally
to the Lehman Ridge Gravel at the U.S. Air
Force Academy which may correlate with
Rocky Flats Alluvium in Denver. Thickness
is 50 ft near Cheyenne Mountain High
School. Pediment surfaces range from 200 to
250 ft above Fountain and Cheyenne Creeks.

COLLUVIAL DEPOSITS—Silt, sand, gravel, and
clay that were mobilized, transported, and
deposited primarily by gravity on valley sides,
valley floors, and hillslopes.

Recent landslide deposits (Late Holocene)—
Includes recently active landslides with fresh
morphological features, such as lateral shear
zones, hummocky terrain, headscarps and
slip-plane toes that have been observed to
open or move roughly within the last 20
years. Texturally, recent landslides are het-
erogeneous mixtures of unsorted, unstrati-
fied, clay, silt, sand, deformed blocks of shale
and claystone bedrock, cobble and locally
boulder gravel. Typically occurs on Pierre
Shale in the Colorado Springs quadrangle.
Olive-green colored clay may indicate re-
healed shear zones of older landslide materi-
al incorporated within recent landslides.
Most recent landslides occur on moderate to
steep hillslopes that commonly have north-
or east-facing aspects at the edges of
Quaternary gravel terraces and are sheared
within Cretaceous Pierre Shale. Some small
recent landslides involve coarse-grained
Precambrian rock and associated colluvium
on roadcuts on Cheyenne Mountain. Large,
reactivated landslides originally developed

Qlsr




in the Pierre Shale throughout the quadran-
gle are found on slopes steeper than 10 per-
cent but may also occur on slopes as low as
5 percent (D. Noe, 2000 oral communication).
A small (2 acre) recent landslide in the NESE
of section 7, T. 15 S., R. 66 W. occurred on a
slope of only 6 percent during 1999. This
landslide was triggered by oversteepened
excavation cuts combined with a high rain-
fall event in August 1999 (Figure 2).

Small, thin-skinned rotational slumps
large enough to be mapped at this scale are
also included as recent landslide deposits.
A small recent landslide at the center of sec-
tion7, T. 15S., R. 66 W. was documented with
slope movement in a northerly direction over
a larger landslide deposit that moved in an
easterly direction on a 6 degree eastward-
dipping Pierre Shale bedrock (Chen and
Associates, 1987). This implies that small
recent landslides can occur on variable slop-
ing aspects when originating within larger,
older landslide complexes. Maximum thick-
ness of recent landslides is about 100 ft (J.
Himmelreich, 2000 oral communication).
These deposits are prone to renewed or con-
tinued landsliding, and they may be suscep-
tible to settlement and expansive soils when

loaded. Shallow groundwater may be pres-
ent within areas mapped as recent landslide
deposits.

A large recent landslide with tension
cracks distressing building foundations at
section 1, T. 15 S., R. 67 W. may have been
re-activated due to a water table elevated by
irrigation near a golf course. New housing
built on moderately steep slopes nearby
show signs of recent landslide movement.
This recent landslide involves re-activation
of an even larger landslide that originally
moved subsequent to deposition of the pedi-
ment gravel two (J. White, 2000 oral commu-
nication) and which probably moved inter-
mittently during wetter times since the last
glacial period 12,000 years ago. A recent
(1995) landslide deposit on Regency Drive in
section 6, T. 15 S., R. 66 W. is considered to
be an earthflow. The authors observed active
movement on the toe in 1999.

Several small landslides and thin-skinned
slumps developed in Colorado Springs after a
large, multi-day rainstorm event on April 29-
May 1, 1999 (Figure 2). The landslides along
King Street and Honey Locust Court (section
2, T.14S., R. 67 W. and the slope failure com-
plex behind a Volkswagen/Subaru dealership
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Figure 2. Precipitation events measured in Colorado Springs during 1999, show two pro-

nounced rainfall events.
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on Automotive Avenue in section 24, T. 14. S,,
R. 67 W. all moved after that large rain event.

Talus deposits (Holocene and late
Pleistocene?)—Angular, cobbly, and bouldery
rubble on steep slopes derived from promi-
nent outcrops of Proterozoic intrusive rocks
in the west side of the quadrangle. Debris
was transported downslope primarily by
gravity in rockfalls, rockslides, or rock top-
ples. Unit commonly lacks matrix material.
Unit covers older fan deposits (Qfo).
Although talus deposits in the Colorado
Springs quadrangle are colluvial processes,
they are mapped separately for their unique
deposits of abundant boulders and lack of
vegetation features. Maximum thickness
estimated at 30 ft. Areas mapped as talus
deposits are subject to severe rockfall, rock-
slide, and rock-topple hazards. Talus
deposits may be a source of riprap.

Colluvium (Holocene and late Pleistocene)—
Colluvium is derived from weathered
bedrock and surficial deposits and is trans-
ported downslope primarily by gravity but
sometimes partly by sheetwash. Colluvium
ranges from unsorted, uncommon pebble to
cobble gravel with occasional boulders in a
sandy matrix to more common matrix-sup-
ported clayey sand or sandy clay. Locally,
unit consists of very coarse-grained material
along the range front near Cheyenne
Mountain. North of Cheyenne Mountain,
colluvial deposits consist of grus derived
from the Pikes Peak Granite. They grade to
sheetwash deposits on slopes less than 10
percent. Colluvial deposits are unsorted or
poorly sorted with weak or no stratification.
Deposits are usually coarser grained in
upper reaches and finer grained in lower
reaches where Pierre Shale parent material is
present. The unit may include talus, land-
slide deposits, sheetwash deposits, and
debris-flow deposits that are too small or too
indistinct on aerial photographs to be
mapped separately. Colluvial deposits in the
steep mountain canyons range from grussi-
fied granite and decomposed granodiorite
(Schmidt, 1979) to large-scale (up to 25-ft
diameter) rockfall debris below Cheyenne
Mountain. Maximum thickness is probably
about 80 ft. Areas mapped as colluvium are
susceptible to future colluvial deposition
and locally subject to sheetwash, rockfall,
small debris flows, mudflows, and landslides.
Fine-grained, low-density colluvium may be
prone to collapse.

ols | Landslide deposits (Holocene and
Pleistocene)—Highly variable deposits con-
sisting of unsorted, unstratified clay, silt,
sand, gravel, and rock debris. Unit includes
translational landslides, rotational landslides,
earthflows, and extensive slope-failure com-
plexes with moderately to moderately well
preserved geomorphic characteristics.
Deposits range from slowly creeping land-
slides to long-inactive, middle or perhaps
even early Pleistocene landslides. Landslides
in the Colorado Springs region dissect the
downslope side of pediment gravel two
(Qgy) surfaces. This implies a maximum age
of at least 620 ka for the larger landslide
deposits. Landslides in the quadrangle all
originate in the Pierre Shale or material
derived from it. Areas of moderate to steep
slopes in the Pierre Shale have commonly
failed as landslides.

Maximum thickness of landslides (QIs)
may exceed 100 ft. Landslide deposits may
be subject to future movement, but deeply
dissected deposits may indicate a longer
period of dormancy. Foundation excavations
within landslide deposits should be individu-
ally evaluated for stability. Deposits may be
prone to settlement when loaded and may
have inherently low internal structural sta-
bility. Expansive soils from bentonite within
the unit can also occur. Shallow groundwa-
ter may occur within landslide deposits.

ALLUVIAL FAN DEPOSITS—Silt, sand, boul-
ders, cobbles, pebbles, and clay in fans and
stream channels beneath adjacent mountain
fronts. Depositional processes in stream channels
are primarily alluvial and may include hypercon-
centrated debris flows, whereas rockfall and
sheetwash colluvial processes prevail on alluvial
fans, on hillslopes, and along the hillslope/valley
floor boundary.

Qfy | Younger fan deposits (Holocene)—Includes
alluvial and sheetwash deposits in low fans

and tributary drainages. Younger fan deposits
locally may include small landslide deposits.
They consist of poorly stratified deposits that
range from poorly sorted, clast-supported
pebble, cobble, and boulder gravel in a sandy
matrix to matrix-supported, clayey gravel.
Unit is coarser near the heads of fans.
Younger fan deposit west of the Broadmoor
Hotel in SW/SW/ section 35, T. 14 S., R. 67
W. was active during the heavy April 1999
rainstorm. Five to six feet of incision are
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documented by exposed tree root systems in
the active channel and the material was
deposited on the distal part of the fan. Unit
is poorly stratified, poorly sorted, and con-
tains angular clasts of granite. Deposits tend
to be finer grained in the distal ends of fans
where sheetwash and mudflow processes
are common. Maximum thickness is about 40
ft. Younger fan deposits are subject to flood-
ing and future debris-flow, hyperconcentrat-
ed-flow, and sheetwash deposition. Fine-
grained, low-density younger fan deposits
may be prone to settlement, hydrocom-
paction, piping, and landsliding.

Older fan deposits (Holocene to late and
middle? Pleistocene)—Unit is a poorly sort-
ed, clast-supported, cobble and pebble grav-
el in a sand or silty sand matrix. Clasts are
generally subangular to subrounded. Occur
as remnants of a long-inactive, formerly
extensive fan complex in sections 22, 23, 26,
27,T.14S., R. 67 W. near Cheyenne
Mountain Zoo. Unit is deeply dissected and
debris flow and hyperconcentrated flows
actively run in the channels. It overlays all
pediments as young as pediment gravel two
(Qg,) and possibly pediment gravel one
(Qgy). Older fan deposits near the Cheyenne
Mountain Zoo were formed from both gran-
ite and granodiorite parent material, but fan
deposits north of Cheyenne Creek are com-
posed only of granite from the Pikes Peak
Granite. Unit has a thin, moderately well
developed soil horizon. Units labeled Qfo,
are older than units labeled Qfo,. Unit may
be a source of sand and gravel. Foundation
problems related to expansive soil and land-
slides may occur where thin deposits of
older fan deposits overlie Pierre Shale (J.
White, 1996 written communication).

Older fan and rockfall deposits (Late
Pleistocene to middle Pleistocene?)—-
Boulders, cobbles, pebbles, and sand in a
clast-supported matrix at the base of
Cheyenne Mountain. Unit is lithologically
similar to older fan deposits (Qfo) near the
Cheyenne Mountain Zoo but includes abun-
dant boulders up to 25 ft. in diameter. Unit
includes rockfall, rockfall avalanche, debris
flow and earthflow deposits derived from
ancient slope failures in the mountains
above the Ute Pass Fault. Scott and Wobus
(1973) originally mapped this unit as a large,
catastrophic rock avalanche deposit, perhaps
associated with fault movement in the

Quaternary period. The deposit is more like-
ly a result of several events and consists of
multiple rockfall events and other types of
colluvial processes. Unit overlies both the
Pierre Shale and landslide debris on the dis-
tal slope part (Qfro/Qls). Several flat benches
within the unit at section 12, T. 15 S., R. 67
W. may reflect landslide scarps in the under-
lying deposits or Quaternary movement on
splays of the Ute Pass Fault (Kirkham and
Rogers, 1981).

EOLIAN DEPOSITS—Silt, sand, and clay depos-
ited by wind on level to gently sloping surfaces.

Qes

Eolian sand (Holocene to late Pleisto-
cene)—Fine- to coarse-grained, light-brown
to orange frosted sand and silt deposited by
wind and preserved on level to gently slop-
ing surfaces. Deposit occurs downwind of
Monument and Fountain Creeks. Typically it
is crudely stratified and non-cohesive.
Eolian sand blankets much and Pierre Shale
in the greater downtown Colorado Springs
and adjacent areas. The mapped distribution
of eolian sand is approximate due to its poor
exposure within areas of urban develop-
ment. Eolian sand is moderately compacted,
easily excavated, and drains well. It has a
maximum depth of 20 ft, and combined with
underlying Quaternary terraces may have at
least 80 ft of sand deposited in gravel pits
east of Academy Boulevard at section 2, T.
15S. R. 66 W (R. Madole, oral communica-
tion, 2000). Unit is a resource for special
commercial sand products.

UNDIFFERENTIATED SURFICIAL DEPOSITS—

Q

TKdu

Surficial deposits, undifferentiated (Qua-
ternary)—Shown only on cross section. May
include any of the above surficial deposits

BEDROCK

Dawson Formation undivided (Paleocene
and Upper Cretaceous)—Chiefly light- to
yellowish-gray and tan, medium- to very
coarse-grained arkosic sandstone and thin,
interbedded gray claystone. Weathers brown
or reddish to orange brown. Arkose beds are
mostly massive or thickly bedded and thin
laterally and interfinger with lenticular shale
beds. High-angle crossbedding is common.
Soft-sediment deformation and clay ripup
clasts are common. Sand grains are sub-
rounded to moderately well rounded, gener-
ally well sorted and are composed of quartz,
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mica, and potassium feldspar. Arkose is
moderately to poorly indurated with silica
cement. The stratigraphically lowest part of
the formation is exposed in the quadrangle
in Palmer Park, and correlates to the Lower
Dawson of Scott and Wobus (1973).

The arkose of the Dawson Formation is
interpreted to have eroded from an uplifting
mass of granitic rock in the Front Range
during the Laramide orogeny (Tweto, 1975,
Epis and others, 1980) and deposited in a
braided stream floodplain in the adjacent,
subsiding Denver Basin (Raynolds, 1997).
Orogenic strata of the Dawson Formation in
the Colorado Springs quadrangle contain
clasts of andesitic debris eroded off
Oligocene (Steven and others, 1997) volcanic
lava flows. The formation represents deposi-
tion from eroded Precambrian rocks during
Laramide (Tweto, 1975) tectonic events.

Laramide-age strata were recently subdi-
vided into two unconformable sequences
called D1 and D2 by Raynolds (1997). The D1
rocks are the lower part of the unit. In the
Colorado Springs quadrangle the Dawson
Formation correlates to the D1 synorogenic
rocks that vary in age between latest
Cretaceous (Maastrictian) through Early
Paleocene (Puercan), on the basis of several
radiometric dates and fossil assemblages
(Raynolds, 1997). The unit is probably correl-
ative in part with the Arapahoe and Denver
Formations in the northern Denver Basin.
The Dawson Formation unconformably over-
lies the Laramie Formation. Thickness in the
quadrangle is 300 ft. but is reported to be
over 1,000 ft thick in areas to the north. It
may be difficult to excavate. The claystones
within the basal Dawson Formation can be
particularly high swelling and susceptible to
landsliding (D. Noe, 2000 oral communication).

Laramie Formation (Upper Cretaceous)—
Interbedded, light-brown to dark-gray sand-
stone and brown siltstone, gray carbonaceous
shale and black subbituminous coal. Overall,
the unit weathers brown. Sandstone beds are
very thin to thick. Coal beds are present
within the lower part of the formation. Unit
is mostly concealed by urban development
in the quadrangle. The Laramie Formation
was deposited in a near-shore coastal-plain
environment. The coals developed primarily
in poorly drained swamps in overbank areas
adjacent to the channel-margin facies
(Weimer, 1973). Thickness is about 200 ft.
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Subsidence hazards exist in residential
neighborhoods in the northeastern part of
the quadrangle where undermined by coal
mining (Turney and Murray-Williams, 1983).

Fox Hills Sandstone (Upper Cretaceous)—
On the basis of outcrops described just north
of the quadrang]le, the Fox Hills Sandstone is
yellowish-gray to white, fine-grained, cross-
bedded quartz sandstone with thin, gray
clayey shale. Eolian sand (Qes) deposits and
urban development in the quadrangle cover
the formation. Deposited in a regressional
phase as a shoreface beach sand between the
Laramie Formation coastal plain and the
marine shales of the Pierre Shale. The Fox
Hills Sandstone has a conformable contact
with the underlying Pierre Shale. Reported
thickness of the Fox Hills Sandstone locally
is 250-320 ft (Varnes and Scott, 1967).

Pierre Shale (Upper Cretaceous)—Gray
shale that weathers to a brown and olive-
green clay. Contains occasional interbeds of
bentonite that are typically 1 to 3 in. and as
much as 8 in. thick. The sandy part of the
upper Pierre Shale described by Scott and
Wobus (1973) was not observed in the quad-
rangle, as Quaternary deposits cover it. The
Pierre Shale frequently contains curvilinear
fractures that are filled with sulfate salts.
The age of the Pierre Shale near Colorado
Springs is middle Campanian to early
Maastrictian, based on mapping of ammonite
faunal zones by Scott and Cobban (1986).
Ammonite fossils of the species Baculites cli-
nolobatus were collected in a foundation
excavation in NWSE of section 7, T. 15 S.,

R. 67 W. Formation was deposited as marine
clay in a shallow, prograding epieric seaway.
Contact with the underlying Niobrara
Formation is gradational and conformable.
Thickness in the quadrangle is about 4,500 ft.
The Pierre Shale is easily excavated, but
foundation stability is poor. Formation has a
high potential for shrink-swell and heaving
bedrock problems due to presence of smec-
titic claystone and bentonite beds. The for-
mation is also prone to slope instability, as
landslides have occurred on slopes as shal-
low as 5 degrees. Fill material derived from
Pierre Shale is not acceptable for use as
structural foundation material without spe-
cial soil treatments (J. White, 2000 oral com-
munication).

Niobrara Formation (Upper Cretaceous)—
Includes two members, the Smoky Hill Shale
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Member and the underlying Fort Hayes
Limestone Member. The Smoky Hill Shale
Member consists of yellowish-orange to
brown shale, interbedded with thin gray and
white chalk beds, and thin rare limestone
beds. The Fort Hayes Limestone Member is
chiefly gray limestone and lesser amounts of
chalky limestone and shale. Both members
were observed in the quadrangle, but they
were not mapped separately. The Smoky Hill
Shale Member beds are thinly bedded and
planar with thin partings, but basal lime-
stones are more massive. Rare, thin, siliceous
sandstone beds are interbedded in the middle
of the Smoky Hill Shale Member and were
observed in Garden of the Gods Park. They
are thinly (6 in.) to thickly bedded (1.5 ft) and
contain ripple marks. The Fort Hayes
Limestone is interbedded with shale basally.
Inoceramus sp. shells, shark’s teeth, and seg-
mented plant-stem fossils are common.

The Niobrara Formation crops out as a
prominent hogback in the quadrangle. It is
Coniacian and Santonian in age. Contact with
the underlying Carlile Shale is disconformable
(Scott, 1963b). Total thickness of both members
is about 400 ft for the Smoky Hill Shale
Member and 50 ft for the Fort Hayes Limestone
Member. Formation is a good source of cement
additives and smelter limestone.

Carlile Shale, Greenhorn Limestone, and
Graneros Shale, undifferentiated (Upper
Cretaceous)—Includes, in descending order,
the Carlile Shale, Greenhorn Limestone, and
Graneros Shale, which collectively are
known as the Colorado Group (T. Hemborg,
2000 personal commun.), formerly the
Benton Group. The Carlile Shale consists of
dark-gray shale interbedded with thin beds
of dark-brown sandstone, yellowish-brown
siltstone, and gray limestone. The sandstone
beds are very fine grained, calcareous, and
planar. The limestone beds are thin, chalky,
and planar as well. Individual units within
the Carlile Shale (such as the Fairport
Chalky Shale Member, Blue Hill Shale
Member) have been reported in south-central
Colorado (Berman and others, 1980) but
were not observed in the Colorado Springs
quadrangle. The uppermost Codell Sand-
stone Member was observed as a massive
light-brown to white sandstone bed that
mantles the ridge of the Niobrara Formation
hogback. The Greenhorn Limestone consists
of dark- to light-gray limestone with lesser
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shale and siltstone interbeds. The Greenhorn
Limestone is comprised of the Lincoln
Limestone Member, the Hartland Shale
Member, and the Bridge Creek Limestone
Member (Scott and Wobus, 1973). Limestone
deposits in the Bridge Creek Limestone
(Berman and others, 1980) represent maxi-
mum transgression of the Cretaceous Sea.
The Graneros Shale is black marine shale
with thin, interbedded bentonite beds. The
Graneros Shale represents Albian through
Cenomanian age Cretaceous stratigraphy.
The Greenhorn Limestone is Cenomanian
through Turonian in age, and the Carlile
Shale is Turonian (Berman and others, 1980).
An abundance of marine fossils mark the
Graneros Shale as a shallow-marine unit. The
Graneros Shale was recognized in the quad-
rangle but not mapped separately.

Total thickness of the section is about
350 ft. Contact with the underlying Dakota
Group is conformable, although Berman and
others (1980) report that the Mowry Shale is
not present to the south of Colorado Springs
but may be equivalent to the lower part of
the Graneros Shale. Bentonite beds have a
high shrink-swell potential. The shale and
siltstone beds are easily excavated, but the
Codell Sandstone and the Bridge Creek
Limestone may be difficult to excavate. The
Codell Sandstone is a target for oil and gas
development in the deeper parts of the
Denver Basin.

Dakota Sandstone and Purgatoire Forma-
tion, undifferentiated (Lower Cretaceous)—
The Dakota Sandstone consists of white and
yellowish-brown quartz sandstone interbed-
ded with gray shale. The uppermost Dakota
Sandstone is light gray to tan and weathers
pinkish brown and dark gray. In the middle
of the Dakota Sandstone bedding is thin (0.5
in. to 4-in. thick) within the interbedded
sandstone and shale sequence. Symmetrical
ripple marks, wood chips, trace fossils, and
soft-sediment deformation are common and
suggest deposition in a near-shore fluvial or
tidal-flat environment.

The Purgatoire Formation is massive,
white sandstone with gray claystone only
observed along State Highway 24 in sec. 10,
T. 14 S., R. 67 W. The Purgatoire Formation
sandstone is fine to very fine grained, very
well sorted, and is composed of quartz grains
with silica cement. Noblett (1994) observes
that the Purgatoire Formation is partly
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conglomeratic, graded, and cross-bedded flu-
vial deposit in Garden of the Gods Park and
along State Highway 24. At the base of the
Purgatoire Formation, wood chips and some
thin coal beds mark a regional sequence
bounding a low-stand surface of erosion
between the Purgatoire Formation and the
underlying Morrison Formation throughout
the Front Range of Colorado (Holbrook and
Ethridge, 1996). South of Colorado Springs
the Purgatoire Formation is subdivided into

a lower sandy unit (Lytle Sandstone) and an

upper shaly unit (Glencairn Shale Member). Ply

The shale member was not easily distin-
guished in the quadrangle but is an impor-
tant source of refractory clay (Wadge, 1953)
near Pueblo. The contact with the underly-
ing Morrison Formation is a disconformity
(Berman and others, 1980). Total thickness
for the entire sequence is 300 ft.

Morrison Formation and Ralston Creek
Formation, undifferentiated (Upper
Jurassic)—The Morrison Formation consists
of reddish-brown, maroon, green, white to
brown claystone, white to brown sandstone,
and brown siltstone with dark-gray gypsif-
erous shale. Beds are usually less than 1 ft
thick and are lenticular. The underlying
Ralston Creek Formation is a light-reddish-
brown to tan, interbedded sequence of sand-
stone, shale, limestone, and gypsum. Only
exposed at section 3, T. 14 S., R. 66 W.,
where an outcrop of strongly folded gypsum
and micritic limestone occur in a residential
neighborhood. There is a significant uncon-

formity at the base of the Ralston Creek

Formation called the J-2 unconformity which PPt

represents missing Jurassic section that cor-
relates to the Entrada Sandstone of Western
Colorado. The Morrison Formation repre-

sents a fluvial and paludal continental envi-
ronment while the Ralston Creek Formation

is more near-shore shallow marine (Berman M€

and others, 1980). Combined thickness of
both formations is about 220 ft. Excavations
may be moderately easy to moderately diffi-
cult in these formations. They have poor to
fair foundation bearing strength.

Lykins Formation (Lower Triassic? and
Upper Permian)—Reddish-brown and some
green silty shale with interbedded thin,
orange and gray limestone beds. Crops out
only in a small area along the western edge
of the quadrangle north of Fountain Creek
and is mostly covered by Quaternary
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deposits or obscured by urban development.
Thin, wavy, carbonate beds may correlate to
the Glennon Limestone Member in the
Denver area which is a stromatolite-layered
dolomite. The Lykins Formation was
deposited in a nearshore marine, beach, and
lagoonal environment (Noblett, 1994).
Conformably overlies the Lyons Sandstone.
Total thickness in the quadrangle is less than
200 ft. Excavations may be easy in shale
beds but more difficult in limestone beds.

Lyons Sandstone (Upper and Middle?
Permian)—White, yellowish-gray to red-
dish-brown, massive, well-sorted, fine- to
medium-grained, crossbedded quartzose
and hematitic sandstone composed of well-
rounded clasts. Cement is calcareous and
grains are well cemented. Basal part of unit
is coarse-grained arkose with thin, discon-
tinuous pebbly conglomeratic lenses. The
basal part mostly crops out just west of the
quadrangle boundary in Garden of the Gods
Park as erosion-resistant fins. Ripple marks
are common. High-angle crossbedded upper
part was deposited in an eolian and partly
fluvial environment, whereas the basal con-
glomeratic part is fluvial. The upper part
crops out on Pikes Peak Avenue on the west-
ern quadrangle boundary as a thick, vertical
fin or wall of sandstone. Unconformable
contact with the underlying Fountain
Formation. About 150 ft of the upper part of
the formation crops out in the quadrangle.
The formation may be difficult to excavate
and may require blasting.

Fountain Formation (Pennsylvanian and
early Permian)—Reddish-brown arkosic con-
glomerate and pebbly sandstone containing
thin layers of dark reddish-brown shale.
Outcrops prominantly west of the quadran-
gle. Shown only on cross-section.

Undifferentiated Paleozoic sedimentary
rocks (Mississippian, Ordovician, or
Cambrian)—Includes Leadville and Williams
Canyon Limestones (Mississippian), Harding
Sandstone (middle Ordovician), Manitou
Limestone (Lower Ordovician), Peerless
Dolomite (Upper Cambrian), and Sawatch
Sandstone (Upper Cambrian). Exposed in
the quadrangle only as a thin (100 ft wide)
sliver along the Ute Pass Fault near the
heads of North and South Cheyenne Creeks.
Quartzite and limestone rocks were found,
most likely Sawatch Quartzite, but no bed-
ding features were found. Sandstone is red,



white, and maroon; cemented with carbonate,
fine grained, and contains some glauconite.
Limestone is maroon and gray, fairly homo-
geneous, and sandy. The exposed contact
with the underlying Pikes Peak Granite is an
unconformity along the Ute Pass Fault but is
a nonconformity in the type section area in
Manitou Springs.

Scott and Wobus (1973) described the
unit as a sandstone dike. Harms (1965) sug-
gested this unit is a Cambrian age sandstone
dike associated with Laramide uplifting
along the Ute Pass Fault. While several
sandstone dikes are located north of the
Colorado Springs quadrangle, the section
along the Ute Pass Fault is mostly limestone
and quartzite of Lower Paleozoic strata that
is similar in appearance to better exposures
near Manitou Springs. Vertical slickenlines
along the fault zone are common, as well as
north-south oriented fractures. Dark-green
fault gouge material was observed along the
Ute Pass Fault just south of North Cheyenne
Canyon. The unit has glauconite of the
upper Sawatch Quartzite exposed along the
fault north of North Cheyenne Canyon.

Pikes Peak Granite (Middle Proterozoic)—
Orangish-brown, reddish-brown, and pink,
coarsely crystalline biotite-hornblende gran-
ite. The granite is mostly massive and homo-
geneous in outcrop. Weathering along joint
planes has resulted in rounded, cubical out-
crop shapes (Scott, 1963b). These joints trend
for hundreds of feet. Weathers to a decom-
posed granular material called ‘grus’.
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Weathering causes biotite and hornblende
knobs to form on the surface of outcrops.
This disaggregation of minerals by individ-
ual mineral grains is a mechanical, rather
than chemical, weathering process (Varnes
and Scott, 1967). Grus is much more common
in zones of high jointing such as sec. 27 and
34, T. 14 S., R. 67 W. At this location, the
granite bedrock is very loose and highly
eroded and forms large grus debris fans
such as the older fan deposit (Qfo) located
north of this location. The granite contains
many pegmatites, which are 1 to 6 in. wide,
with maximum phenocryst crystal lengths
up to 3 in. long. Surfaces of the pegmatite
are oxidized. Inclusions of older banded
gneisses and amphibolites are rare. The
Pikes Peak Granite is part of the Pikes Peak
batholith, an anorogenic magmatic event.
Age is about 1.04 Ga (Hedge and others,
1967). Formation is difficult to excavate
except where highly fractured, and founda-
tion bearing strength is high.

Granodiorite (Early Proterozoic)—Light- to
dark-gray, speckled white and black, fine- to
medium-grained, locally foliated biotite-
muscovite granodiorite. Foliation occurs
along the contact with the younger Pikes
Peak Granite. Unit is similar in appearance
and lithology to Boulder Creek Granodiorite
of the northern Front Range, which has been
dated at 1.71 Ga (Hedge and others, 1967).
Formation is difficult to excavate and foun-
dation bearing strength is high.
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ECONOMIC GEOLOGY

Known mineral resources in the Colorado Springs
quadrangle include coal, sand, gravel, crushed
stone and refractory and brick clay. Locations and
names of known coal mines are shown on the
geologic map. Sand and gravel mining accounts
for most of the current mineral resource produc-
tion in the quadrangle. Surficial units containing
potentially economic deposits of sand and gravel
are briefly discussed in the preceding section.
Several large sand and gravel pits are located
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along Fountain Creek south of Colorado Springs,
but only three quarries are active in the quadran-
gle (see Table 1). Concrete plants are located at
these quarries. Eolian sand deposits cover these
terraces in part of the Colorado Springs quadran-
gle, and these sands are mined for “hydrofrac”
sand products used in the petroleum and envi-
ronmental industries. Along the Front Range,
Colorado Silica Sand Inc. produces approximately
200,000 tons a year of specialty sand that is used



Table 1. Permitted sand and gravel pits in the Colorado Springs Quadrangle (Colorado Division
of Mines and Geology data, 2000).

Mine Location Product Operator
Black Canyon Quarry NEY4NEYs sec. 4, Sand, Gravel Castle Castle Concrete
T.15S.,,R. 66 W. and Aggregate Company
Daniels Sand Pit #2 Sec. 3, T. 15 S,, Sand, Gravel Transit Mix
R. 66 W. and Aggregate Concrete
Red Rock Canyon Pit Sec. 10, T. 14 S, Sand, Gravel Red Rock Canyon
R. 67 W. and Aggregate Corporation

Table 2. ported production data for coal mines within the Colorado Springs quadrangle (from Kirkham,
1978; Borek and Murray, 1979; Turney and Murray-Williams, 1983). Refer to geologic map for mine

locations.
Coal Bed Name Reported Dates Total Known
Mine Name Location and Thickness of Operation Production (tons)

Austin Bluffs NWY4NEYa sec. 4, “A” bed; 7.0 ft 1902-1910 110,456
T.14 S.,, R. 66 W.

City Mine No. 4 NWY4SEY4 sec. 3, Unnamed; 4.5 ft 1946-1950 63,156
T.14 S.,, R. 66 W.

El Paso SWY4SEYa sec. 33, |Unnamed; 6.0-11.0 ft 1912-1916 384,534
T.13S.,,R. 66 W.

Keystone NWY4NEYa sec. 4, “A” bed; 7.5 ft 1911, 1917-1925 552,279
T.14 S.,, R. 66 W.

New Keystone SWY4SEY4 sec. 33 “A” bed; 7.5-8.3 ft 1934-1943 38,766
T.13S.,,R. 66 W.

Tudor SEY4SWYa sec. 2, Unnamed; 5.5 ft 1903-1907 29,526
T.14S.,,R. 66 W. (Most underground

workings are located
on Elsmere quad)

Total known 1,178,717

production in

quadrangle

for hydraulic fracturing of oil and gas wells, filter
media for water purification plants, and gravel
packs for domestic and environmental water

wells (Cappa and others, 2000).

Coal mining was formerly a much larger
industry in the quadrangle. Available historical
production data for coal mines in the Colorado
Springs quadrangle are listed in Table 2. All of the

coal produced in the quadrangle has been from
the Upper Cretaceous Laramie Formation. Nearly
1.2 million tons of coal were produced from
underground mines in the quadrangle between
1902 and 1950. The Keystone, El Paso, and Austin
Bluffs mines were the most productive mines in
the quadrangle and have the greatest extent of
mining (Turney and Murray-Williams, 1983). The
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last operating coal mine in the quadrangle was
the City Mine No.4, which closed in 1950.

Three main coal seams, beds A, B, and C (Eakins,
1986), were mined in the Laramie Formation in
the quadrangle. The coal beds are in the lower
part of the Laramie Formation. These seams range
from 5 to 10 ft thick and are generally lenticular.
The A bed was the primary bed mined in the coal
field. The A coal bed is in the basal 30 ft of the
Laramie Formation. The B coal bed is the thickest
coal and is located 10 to 45 ft above the A coal
bed. The C bed is the stratigraphically highest
and thinnest coal bed and is not generally a sig-
nificant resource (Eakins, 1986).

Within the Colorado Springs coal field, the
Laramie Formation contains subbituminous coal
that ranges from 8,440 to 9,280 Btu/Ib (Tremain
and others, 1996). Sulfur content generally ranges
from about 0.3 to 0.7 percent; ash varies from 5.4
to 20.8 percent; and volatile matter ranges from
30.2 to 45.1 percent. Laramie Formation coal has a
free swelling index of 0. It generally ranks as sub-
bituminous B to subbituminous C. Laboratory
data for 14 samples were collected at the City
Mine No. 4, El Paso, Keystone, and New
Keystone Mines (Kirkham, 1978, U.S. Bureau of
Mines, 1973). These data indicate that as-received
heat values vary from 8,440 to 8,950 Btu/1b, sul-
fur varies from 0.3 to 0.4 percent, ash varies from
5.4 to 12.4 percent, volatile matter varies from
30.2 to 44.6 percent, and moisture varies from 23.0
to 34.1 percent.

There are inactive clay pits located in the
Pierre Shale within the Colorado Springs quad-
rangle. Refractory clay deposits occur in the area
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and have been sampled for sources of vitrified
brick resources (Del Rio, 1960). Refractory clays
occur in the Dawson, Laramie, and Purgatoire
Formations, as well as the Pierre Shale, Benton
Group, and Dakota Sandstone. Other non-metallic
resources in the Colorado Springs quadrangle
include crushed rock and aggregate materials
derived from Pikes Peak Granite; portland cement
products and lime from the Niobrara Formation;
and gypsum from the Ralston Creek and Lykins
Formations (Schwochow, 1981).

According to records at the Colorado Oil and
Gas Conservation Commission, three petroleum
exploration tests have been drilled in the
Colorado Springs quadrangle. A 1953 well called
the Bazley-Hayes No.1 was the first well drilled
in the quadrangle. It was drilled to a depth of
2,083 ft in the center of SW1/s sec. 23, T. 14 S.,

R. 67 W. with a Niobrara Formation target objec-
tive, but was plugged and abandoned. In 1955,
the Colorado Exploration Company-Sinton No.1
well was drilled in the NE1/4SE1/aANW1/1 of sec. 4,
T.15S., R. 66 W. It was drilled to a depth of 4,028
ft and ended in the Morrison Formation. In 1956,
the Hill-Stratton No.1 was drilled 3,000 ft in
NW1/sNW1/4 SEl/s sec. 26, T. 14 S., R. 67 W. and
targeted the Dakota Sandstone. All three of these
tests were wildcats and no petroleum shows were
reported. No known petroleum production has
occurred in the quadrangle. The closest produc-
tion is 30 mi southwest of Colorado Springs in the
Canon City Basin, where oil is produced from a
fractured Pierre Shale reservoir in the Florence oil
field.
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