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RESULTS OF AN AIRBORNE RADIOMETRIC SURVEY
IN THE

CANON CITY EMBAYMENT AREA, COLORADO

ABSTRACT

An airborne radiometric survey of the Dakota sandstone and
Morrison formation in the Canon City embayment was conducted by
the Atomic Energy Commission from November 1, 1953 to December 5,
1953. In addition, reconnaissance flights were made over the
Dawson Arkose formation between Denver and Colorado Springs.
Three anomalies were discovered in the Dakota formation; each
represents an area of weak mineralization. No anomalies were
found in the Morrison formation or the Dawson Arkose.

INTRODUCTION

The airborne radiometric survey in the Canon City embayment
was started by the Atomic Energy Commission on November 1, 1953.
The Canon City embayment consists of a series of Paleozoic and
Mesozoic sediments underlain and partially surrounded by igneous
and metamorphic rocks. The original objective of the project
was to complete a radiometric survey of the Dakota and Morrison
sediments that crop out between Colorado Springs and the southern
end of the Wet Mountains, Colorado. A secondary objective was
to extend airborne radiometric reconnaissance over the Dawson
Arkose between Colorado Springs and Denver. Although there is
no history of uranium production from these areas, they were
selected because carnotized sandstone has been identified from
the Dakota formation and a manganiferous sandstone containing
uranium from the Dawson Arkose, the former about 3 miles south-
west of Colorado Springs and the latter some 15 miles northeast.
Plate 1, "Area Covered by Airborne Radiometric Survey, Canon
City Embayment, Colorado" shows the areas surveyed.

Both primary and secondary objectives had been completed
when the survey was terminated on December 5, 1953 owing to in-
clement weather.

The survey was recommended by the Denver Exploration Branch.
L. J. Brown, from the Denver office was the ground reconnaissance
geologist. A. L. Nash, geologist, and C. W. Fickle, pilot, com-
prised the airborne crew from'the Technical Services Branch of
the Grand Junction Operations Office.
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Acknowledgement is due the Commanding General, Camp Carson
Military Reservation, for permission to survey those formations
which crop out within the boundaries of the Reservation.

PHYSIOGRAPHY

Topography

There is a great diversity of relief in and around the Canon
City embayment. From the plains the land rises westward in foot-
hills which terminate against the north trending escarpment of
the Front Range. The Front Range rises 2,000 to 7,000 feet above
the plains and culminates in Pikes Peak at an altitude of 1)4,014
feet above sea-level. The altitude at Canon City is approximately
5,300 feet above sea-level and at Colorado Springs, approximately
6,200 feet. Altitudes in the area surveyed vary from 5,000 to
8,000 feet above sea level.

Vegetation

The vegetation is of several types. Most upland areas are
covered by heavy yellow pine forests. At lower altitudes some
pine, dwarf oak, juniper, and pinon pine are found. Cottonwood
trees grow in all permanent, and in some intermittent stream
bottoms. The plains area is covered by grasses and low bushes.

GEOLOGY

A series of uplifts, accompanied by folding and faulting,
began at the close of the Cretaceous period, continued at intervals
through the Cenozoic Era, and lifted the region to its present
altitude. The central cores of the main mountain masses are com-
posed of pre-Cambrian rocks with Paleozoic and Mesozoic sediments
covering the flanks. Tertiary sediments rest uncomformably upon
older formations. Plate No. 2, "Columnar Section" is a strati-
graphic section of the sediments near Colorado Springs adapted
from U.S.G.S. Folio 203. Tertiary diastrophism was accompanied
by extensive igneous activity. Both intrusive and extrusive
igneous rock form prominent topographic features.

Morrison formation: The Morrison formation is a series of
light olive-green, maroon and purple, shales and marls with some
thin beds of friable sandstone and gray limestone; weathering is
to green and red clays that are easily recognized. The formation
is of fresh-water origin, and parts of it contain dinosaur
fossils. It rests unconformably on the Lykins formation of Permian
age.
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Lower Cretaceous: The Purgatoire formation, consisting of
two members, the Lytle sandstone and the Glencairn shale, crops
out in a narrow interrupted belt along the foothills. The Lytle
sandstone member contains intercalated beds of grit and shale,
and its base is marked by as much as 15 feet of coarse-grained,
massive, white-to-yellowish-brown or blackish-gray sandstone.

The Glencairn shale consists of interbedded black shales,
sandy shales, fine-grained sandstones and clay beds. The uppermost
25 feet is made up of paper-thin layers of black shale cut by
numerous veinlets of gypsum.

Upper Cretaceous: Of the Upper Cretaceous formations present
in the area, only the Dakota was covered by this survey. The
Dakota formation consists of upper and lower yellow-buff to gray
sandstone separated by a dark shale. The sandstone is typically
cross-bedded, highly indurated, and composed almost entirely of
quartz grains. Small amounts of hematite impart a pinkish to
reddish color to the sandstone. In places the sandstone has a
manganese-oxide stain. Spherical concretions of limonite and
hematite are common. Many weathered surfaces of bedding planes
display ripple marks. The shale forms dark layers and includes
much fine-grained clay that is mined for making fire brick.

AIRBORNE PROCEDURES

The Mesozoic sediments are exposed along the edges of mesas,
gently to steeply sloping from the foothills toward the plains.
Since these mesas, or their truncated edges do not have extreme
differences in elevation, the Morrison and Dakota formations as
shown in Plate 1 are believed to have complete radiometric
coverage.

The Mesozoic sediments were surveyed by utilizing a grid
pattern with flight lines spaced at 100-foot intervals. Height
above the formation was maintained nearly as possible at 50 feet
irrespective of the type of coverage used. In flying the rim
exposures, as many flight lines as were necessary to insure
adequate coverage of the formation were made.

The Tertiary sediments were checked by only a few flight
lines.

Control over the survey was maintained by the use of U.S.G.S.
topographic and geologic maps, scale 1:125,000. Flight lines are
located by visual reference to prominent landmarks such as roads,
fence lines, and topographic features.
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Plate 2-Columnar Section.

GENERALIZED SECTION OF THE ROCKS EXPOSED IN THE COLORADO SPRINGS QUADRANGLE, COLO.
SCALE: 1 INCH=1.000 FEET.

RME Q5Q

SYTE. FORMATIO. 5yRp5if SECTION Tis SC.,CTER oPR j. CuRAOrKR OP TOPOAIAPEY.

I)awson arkose.

Andesitic sandstone member.
UN CONF0R-M-iW--

Laramie formation.

Fox Hills sandstone.

Pierre shale.

Nlobrara formation.

Carlile shale.
Greenhorn limestone.
Graneros shale. Kg.

[Dakota sandstone.
.UNCONFORMITY

Purgatoire Glencairn shale member.
formtion - -- ____[orma iou Lytle sandstone member.

-iorrison formation.
- ---- UNCONFORMITY --

Lykins formation.

Lyons sandstone.

Fountain formation.

Vhlte and gray arko. with conglomeratic layers and interbedded clays.

Most wholly fine-grained andesitic debris Gray siliceous sandstone locally at base.

ine-grained white quartz sandstone and some black shale and thin seams of coal.

Dark-gray and brownish-gray ine-grained sandstone, interbedded with shale in lower part.

Flue-grained uark-gray sl:ale with columnar masses of limestone that here and there form "tepee buttes."

200 Fine-grained drab shale with ferruginous concretions of lime and iron carbonates.

Drab shale with disseminated gypsum, local sandy layers, and numer us limestone concretions.

KI

a 8

-

- A Ii

-L-_ -

-1

- -A Coarse porous pebbly sandstone.

95 Maroon and olive-green clay shales with thin limestone and sandstone near base.
ISO Thin red sandy shales with gypsum layers near top and thin limestone near bae.

White to pluk fine-grained homogeneous sandstone in upper part; cross-bedded brick-red fine-grained
homogeneous sandstone in lower part.

Undulating plains with prominent escarpments.

Slopes and low ridges.

Slopes and low ridges.

Small isolated conical hills called "tepee buttes."

Plains and slopes.

1-

Plains, slopes, and low ridges

Valley slopes.

Terraces on valley slopes.
Valleys and outer slopes of hogback ridges.
High hogback ridges with cliffs. ______ _ __

Slopes.
Low hogback ridges and slopes.

Slopes and low hills.

Low slopes and ridges.

Ridges and prominent rock pinnacles In the Garden of the Gods and elsewhere in the foothills.

Acknow)e Gmert:
Fihy4 G, Co Crode Sprhngs, Gota,

U.S,Geo. Sur vey FoD)o 20, 1916

Red, maroon, and white sandstone, arkose, and conglomierate, with small amounts of interbedded red and Rugge.? alleys with picturesque monuments and other erosion form in the Garden of the Gods,green shale. Monument Park, and elsewhere in the foothills.
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The flying was done in a PA 18, 135 horsepower Super Cub,
equipped with a Mark VI Airborne Scintillometer, manufactured by
Nuclear Enterprises Limited, Winnipeg, Canada.

As previously noted, the survey area lies at elevations
ranging from 5,000 to 8,000 feet above sea-level. With wind and
turbulence adversely affecting the survey, some of the formations
at the higher elevations could not be flown as completely as they
should have been. Because these areas comprise only a small
portion of the project, it is believed that in most instances
coverage was adequate to determine the presence of radioactive
minerals.

A total of approximately 70 linear miles of rim exposures
were flown and 55 square miles of gently and steeply sloping
mesas were grid surveyed. The locations of the three anomalies
discovered are shown on figure 1.

GROUND INVESTIGATION PROCEDURES

The ground geologist investigated all of the anomalies dis-
covered by airborne methods and submitted preliminary recon-
naissance reports on each. Figure 1, "Airborne anomaly map of
Fremont and Pueblo Counties, Colorado", gives the positions of
the three anomalies located by airborne work and investigated on
the ground.

Anomaly No. 1 is on the George Avery Ranch, sec. 6, T. 18 S.,
R. 66 W., Pueblo County, Colorado. Carnotite-type minerals
occur in a highly indurated sandstone bed of the Dakota formation.
Carnotite is found along the outcrop for approximately 50 feet.
It occurs in spotty patches as coatings on the outcrop surface,
and as fillings in small shallow fractures near the surface of the
sandstone. Preliminary observations indicate that the total
amount of uranium minerals present may be very small. Assays of
0.25 and 0.63 percent U308, however, indicate the possibility of
a uranium deposit of economic importance.

Five samples taken at the anomaly gave the following assay
results:

Sample No. Type sample % U3 08

33183 chip 0.05
33184 chip 0.25
33185 chip 0.03
33186 chip 0.07
33187 chip 0.63

-9-
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Anomaly No. 2, in sec. 26, T. 18 S., R. 68 W., Fremont
County, Colorado, represents a relatively large area of higher
than average radioactivity confined to a gray-to-black shale
near the top of the Dakota formation. Although this anomaly
gave a high reading on the airborne scintillometer, subsequent
ground investigation failed to reveal any area where the count
was more than 5 times background. Several small pits, dug at
various places, failed to show any increase in radioactivity
with depth.

Anomaly No. 3 is on the Hoyt Adkins Ranch, sec. 13 and 1,
T. 18 S., R. 69 W. The area of anomalous radioactivity occurs
in a 2-foot thick, limonite stained, highly calcareous bed near
the top of the Dakota formation. Average readings over the outcrop
were 300 to 600 counts per second, with a maximum of 1200 counts
per second recorded at several small areas. However, four samples
taken showed assay values of only 0.001 percent U308 .

Other investigations included the examination of the Burgess
Prospect, northeast of Colorado Springs, where high radioactivity
has been found in a manganiferous sandstone of the Dawson Arkose.

A Halross Model 939 Scintillometer and a Detectron Model
DG-2 Geiger counter were used for all ground investigations.

OTHER WORK IN THE AREA

There has been a little private prospecting in the area, with
uranium minerals being discovered at other localities near Colorado
Springs. Subsequent to the airborne radiometric survey by the
Atomic Energy Commission, private flying in the area has revealed
additional areas of anomalous radioactivity.

CONCLUSIONS

As a result of this survey, three new areas of anomalous
radioactivity have been found in the Dakota formation. One of the
anomalies indicates a uranium deposit of possible economic
importance.
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