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DISTRIBUTION OF LEACHED RADIOACTIVE MATERIAL IN

THE LEGIN GROUP AREA, SAN MIGUEL COUNTY, COLORADO
by
Allen S. Rggers
Abstract

Radioactivity anomalies, which are small in magnitude, and prob=-
ably are not caused by extensions of known uranium-vanadium ore bodies,
were detected during the gamma-ray logging of diamond-drill holes in
the Legin group of ciaims, southwest San Miguel County, Colo. The
positions of these anomalies are at the top surfaces of mudstone strata
within, and at the base of, the ore-bearing sandstone of the Salt Wash
member of the Morrison formation.

The distribution of these anomalies suggests that ground water
has leached radioactive material from the ore bodies and has carried
it down dip and laterally along the top surfaces of underlying imper-
meable mudstone strata for distances as great as 300 feet,

The anomalies are probably caused by radon and its daughter ele-
ments, Preliminary tests indicate that radbn in quantities up to 10~7
curies per liter may be present in ground water flowing along sandstone=
mudstone contacts under carnotite ore bodies. In comparison, the radium
content of the same water is less than 10710 curies per liter.

Further substantiation of the relationship between ore bodies, the
movement of water, and fhe radon-~caused anomalies may greatly increase

the scope of gamma-ray logs of drill holes as an aid to prospecting,



Introduction

During the routine gamma-ray logging of holes drilled in the search
for carnotite deposits in the Colorado Plateau area by the U. S. Geolog-
ical Survey, radioactivity anomalies of small magnitude were detected at
the upper surfaces of mudstone strata in the ore-bearing sandstone of
the Salt Wash member and at its base. Preliminary evaluation of the
available data suggested?that the radioactive materials causing the
anomalies were not thin geams of carnotite or other uranium-bearing
minerals but were possibly disintegration products such as radium, ra-
don, or other radioisotopes transported by ground water from nearby ore
bodies.

A detailed study of the distribution of such radioactivity anoma-
lies was undertaken for the Legin group of claims in southwest San
Miguel County, Colo. (fig. 1). The objectives of the study were the
determination of (1) the relationship between the radioactivity
anomalies and the ore bodies in the area, (2) the relationship between
the distribution of the radioactive materials at the upper surfaces of
mudstone strata and the movement of ground water, and (3) the radio-
active materials causing the anomalies. Should a definite relation~
ship be found between the radioactivity anomalies, ore bodies, and
ground-water movement, the value of gamma-ray logs of drill holes as an

aid to prospecting would be greatly increased.
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General geologic features

The rocks exposed on the Legin group of claims are the Brushy
Basin and Salt Wash members of the Morrison formation., The Salt Wash
member consists mostly of sandstones and subordinately of mudstones,
At tﬁis locality, the upper sandstone stratum of the Salt Wash member
has been extensively mineralized with uranium and vanadium minerals,
including carnotite, in several rather distinct horizons, The ore-
bearing sandstone stratum includes many thin -discétibiaucuslantisular
mudstone seams. The basal and, in part, altered mudstone, which un=
derlies the ore-bearing sandstone, is a thick continuous stratum and
has a general dip of about 1° - 2°.SW° The sandstones form a rim in
the west part of the area and are overlain by mudstones of the Brushy

Basin member in the east and south parts of the area,
Radioactivity anomalies discrete from carnotite deposits

Many radioactivity anomalieshwgre found at the top surface of the
thick basal mudstone, and at the top surfaces of other thin lenticular
mudstone seams located iq'the grgfbgaring sandstone, These anomalies
usually can be distinguished qum_phpsq caused by extensions of known
carnotite ore bodies and are the pn}y radiocactivity anomalies discussed
in this report. They represent thin_zones not more than 2 or 3 inches
thick which usuélly contain less than 0,05 percentlequivalent U308;
all the anomalies are at the upper surfaces of mudstone strata.

The identity of the radiocactive material causing the anomalies is

only partly known, The radiometric core scanning laboratory in Grand



Junction, Colo.,, which makés a rough quantitative estimate of equiva-
1ent_U308 in the core ;ecovered from the diamond=-drill holés, has
gearched for but not detected radiocactive material in core samples
from the zones producing the anomalies, This circumstance may be the
result of: (1) minor core loss at the contact of sandstone and under-
lying mudstone strata, or (2) radioactive material of short half-life
" that decays prior to measurement in the radiometric scanning labora-
tory. The fact that the anomalies are rarely found more than 300 feet
from ore bodies suggests a radioisotope of short half-life, Prelimi-
nary tests of some water samples have indicated that radon is present
in quantities up to 1 x 10'7 curies per liter in ground water flowing
along the upper surfaces of mudstone strata which lie below carnotite
ore bodies, The radium content of the same water appears to be ex-

0710 curies per liter, It is

tremely low, usually less than 1 x 1
probable that the daughter elements of radon are the radioisotopes
producing the anomalies found at the sandstone-mudstone contacts,

The relationship of the radioactivity anomalies to the ore bodies
is shown on a map of the Legin group and on five cross sections (figs.
2-7). The map (fig. 2) shows the contour of the top surface of the
basal mudstone which is a continuous stratum at the base of the ore-
bearing sandstone. It also shows the location of sll diamond-drill
holes. |

On figure 2 the ore bodies are outlined in three colors, orange,

red, and purple, shéded on the inside. Each color does not represent

the same stratigraphic horizon in all places but indicates the rela-



tive positions of ore bodies situated one above the other. Weakly
mineralized rock is indicated by a dashed line of appropriate color.
The positions of the ore bodies were determined from gamma=-ray logs,
except for caved holes where the geologists! field logs were used,
The term "ore™ is considered in ﬁhis report to represent rock that
has an equivalent uranium content greater than 0,10 percent. A"Weakly
mineralized rock" represents a probable range of 0,05 to 0,10 percent
equivalent U30g, and may not be recognized by the geologists® visual
inspection of the core,

The approximate lateral extent of each known radiocactivity anomaly
is outlined on figure 2 by one of three colorss light blue, olive
green, and dark green, shaded on the inside, Areas delimited by these
colors include the holes in Which radioactivity anomalies have been
found,

Areas within which radicactivity anomalies are found on the top
surface of the basal mudstone are outline on figure 2 in light blue,
The light-green color outlines anomalies on thin, moderately persis-
tent, mudstone seams lying 10 to 40 feet above the basal mudstone.
The double-shaded dark-green color outlines anomalies on a thin con=-
tinucus mudstone stratum near the top of the ore-bearing sandstone,
and also includes some radioactivity anomalies stratigraphically above
all known ore bodies (figs. 4, 7).

Some shading has been omitted to suggest overlapping. The omitted

shading represents the lower, overlapped, horizons,



On the cross sections (figs. 3-7), the anomalies are represented
by a small diamond ©) at their correct position in the drill hole,
and are connected by lines.

All geologic data for the contour map of the basal mudstone and
for the cross sections Werebobtained from the geologists' logs of the
core recovered from the diamond-drill holes,

The wide spacing of holes, numerous plugged holes, and holes
plugged at depths above the basal mudstone have made the information

incomplete, particularly in the east and south parts of the group.
Discussion

The radicactivity anomalies found by gamma-ray logging at sand-
stone-mudstone contacts in the Salt Wash member of the Morrison forma-
tion appear to show a systematic relationship to the larger ore bodies,
The material causing the radioactivity anomalies is believed to have
been leached by.ground water from nearby carnotite ore bodies and to
have been carried along the top surfaces of impermeable mudstone strata,
The exact outline of the areas of the anomalies is not fully known, but
it generally extends down dip and laterally from the ore bodies as
would be expected from ground water movement in this area.

In some places where a lenticular mudstone seam lies between an
ore body and the basal mudstone, a*éﬁééé&éﬁéfféet'hﬁélbéeﬂyym@duced,,uﬂ.~
The ground water travels through the ore body downward to the first
mudstone seam, spreads out, and cascades downward ultimately to be

accumulated on the basal mudstone. The basal mudstone is shielded



from the radicactive fluid by the small mudstone seam above it (figs,
3, 5, 6).

The radioactive fluid does not necessarily move directly downward
from ore bodies. Some of the fluid has travelled somewhat down dip.
The results of this lateral movement are most noticeable where the
dip is greatest,

The grougmgofanamdh@s nearvlarge ore bodies, cascading, and the
general down-dip direction or movement of the radiocactive fluld sug-
gests that ground water has been responsible for the distribution of
these radioactivify anomalies,

Investigation of the distribution of radiocactivity anomalies will
be continued, As additional data becoms available, further effort
will be made to establish the true relationship between the anomalies

and the uranium-vanadium ores,
Conclusions

In summary, the evaluation of the data fram the Legin group of
claims shows thats
1. The general distribution of radiocactivity anomalies in
the Legin group area, although not fully known, is down dip and later-
ally away from carnotite ore bodies.,
2., The radioactive material causing the anoﬁalies has been
tentatively identified as radon and its disintegration products that

have been leached by ground water from carnotite ore bodies,



3« The basél mudstone is shielded from the leached radio-
active fluid, in some places, where a mudstone seam lies between the
basal mudstone and the carnotite ore-body source.

4o In this area the maximum extension of detectable radio=-
~active material is about 300 feet from an ore body,

5. It is possible that further study of the ﬁovement of
the radiocactive fluid and the manner in which it effectively increases
the target of the drill may lead to a new method of evaluating gamma-
ray logs of drill holes that did not penetrate mineralized ground.

The potentialities of such a technique remain to be tested in practice.
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