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Helium soil-<gas: survey of a portion of the

McDermitt Calderavcomplex,-MélhgurgCounty, Oregon
ABSTRACT

A helium soil=-gas survey was performed in the vicinitonf;ﬁhe Bretz mine
within a portion of the McDermitt Cal&era complex, Malheur County, Oregon.-
The area surveyed ‘included the Aurora uranium mineralized area. The overall
helium concentrations were high; avéraging 52 parts per billion above ambient
air. . The highest helium values were found in two areas inside the caldera.
Those areas were located immediately to the west andito the southeast of the
known uranium mineralization, The ground-water environment, which can control
the location of the helium andmaly from uranium deposits, has not been
résélved. If these helium anomalies are directly related to the uranium,
though somewhat displaced from the source deposits, then helium may héve
unique potential for locating other, similar uranium deposits within the

Caledra compelx.



Introduction

The McDermitt Caldera complex consists of several calderas formed by the
collapse of Miocene ash flows. Located along the Oregon~Nevada border, the
complex covers an area of approximately 1200 km? and includes the Double-H,

Montana, and Trout Creek Mountains. A thorough description of the geology is

-provided by Rytuba and Glanzman (1978). Deposits of uranium, lithium, and

mercury occur within the complex, all probably derived from the rhyol;tic
rocks produced from the volcanism preceding formation of the calderas.

An area of shallow uranium mineralization, known as the Aurora deposit,
occurs in Mglheur'County, Oregon and is located about 1 km southeast of the
Bretz mercury mine. The prospect, controlled by Placer Amex, Inc. and Locke
Jacobs, has been described by Roper.and-Wallace (1980). The mineralized area
is about 1500 m by 450‘m and about 100 m thick and at a depth of 70 to 100
m. It is estimated to contain 17 million tons of 0.05% U308. "Emplacement of
the mineralization haé been ﬁos;ulated aé~being controlled:by_hydrochermal
activity and possibly supergene remobilization (Roper .and Wallace, 1980).

A preliminary sufvey seeking:geochemical variations in plaﬁt material as

well as soil gas indicated the possibility of some anomalies near the Aurora

- prospect (Erdman and McCarthy, 1981). The caldera complex provided a geologic

setting in which a helium soil-gas survey had not previously been performed’
and the study by Erdman and McCarthy indicated that the complex caldera
structure might play a large role in controlling the location of various

geochemical anomalies.
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~ Helium is a product of natural radioactive decay of uranium, being

- produced from the alpha particles emitted from uranium and its daughter

isotopés. If a heliumlanomaly waS'found,.it was hoped thatvprevious
pfinciples leéfned_frém'helium surveys in other éreas might be appiiea in this
area to aid in theAinterpretation of,the.data. . Also, the survey might reveal
whether helium could be useful as an>exploration tool for uranium in this type
of environment.

This brief report presents the results of a heliuam survey‘that wés
conduccea in the vicinity of the Aurora urénium deposit. Helium anomalies are
associated with the uranium deposit but a detailed explanation for -that

association must await further studies.

Analytical Procedure and Data

A total of 112 soil gas samples were collected October 9 and 10, 1980. A
hollow stéel probe was pounded into the ground to a depth of 0575 m and a gas
sample was extracted by means of a hypodermic syringe. _The syringe was then
capped and stored for analysis later in tﬁé day. Analysés were performed
usingvthe U.S. Geological Survey’s mobile helium.analyzer (Reimer and others,
1979) which has a sensiﬁivity of aﬁout 10 parts per billion for helium.

The overall average helium concentration seemed quite high at about 52
parts per biliion ébove‘the:helium concentration found in ambient air. By way
of comparisoﬂ, 838 samples collected in a'teconnaissaﬁce survey of the Powder
River Basin -in Wyoming and Mdncana éveraged O.parts>per billion (5ir valﬁe)

(Reimer, and other, 1980).



"Figure 2. shows a contour map of the helium values in relation to the
Aurora.ufanium.deposit.‘ The highestshelium values, greater than .80 ppb, occur
to the west ahd to the-sohtheast of thé deposiﬁ, The distribution of helium
in the northerﬁ éections of the map should be viewed with somé reservation
because the. sampling pattern became wider in thatvregion, following more of a

traverse pattern than a grid pattern.

Discussion

The high average helium values could be a reflection of the high uranium

concentration found in the rhyolitic material comprising the caldera £ill or

from a uranium bearing horizon containing 100-300 ppm present throughout the |

area of the helium survey (J. Rytuba, written commun. , 1§81). .Commonly, wet
ground could aCﬁ to increase helium concentrations pelative to dry ground but
soil moisture content in this study was not an influenéing factor; there had
been no recent precipitationm.

The location of the helium anomaly to the southeast of the uranium
mineralization would be explained by displacement caused by ground-water
movement in that direéction assuming that normal-ground-ﬁater flow is generally

from the north to the south following-thé topography. The location of a

helium anomaly of greater extent to the west of the Aurora deposit is

difficult to explain. -It could indicate a complex grdund-waterlsituation, as

. mentioned by M.W; Roper (ora; commun., 1981) might well exist. ‘Perched

aquifers could have accumulated high concentrations of helium and‘the soil gas

- could be a reflection of the unique equilibrium condition posed by these

aquifers with overlying soil. Alternatively, movement of warm waters

.
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containing higher helium concentrations:and mixing with other aquifers could

‘lead to.the particular location of the western adomaly.‘ These questions might

. be resolved if the waters themselves could be,analyzed‘forAhelium.

Conclusioné

Because the range of solil-gas helium concentraﬁion is .great for this
area, reflected in the high average of values, the resolution in this survey
is.good, Heliﬁm anomalies were found in close proximity to a known uranium
deposit, -although the reésons for theif location.with-reséeét~to the deposit
are oot resélved at this time. A complex ground-water situétion may - be
contributing to the difficulty of interpretation. If further studies can show
a direct relationship of the high helium concentrations to the uranium
deposit, hélium sur?eys may offer unique potential for locating other similar

uranium deposits within the caldera complex.
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Figure 1.

. Figure 2.

Map showing geographic location of the McDermitt Caldera area
included in the helium soil gas survey. . Also included is a brief

overview showing some general structure of the survey area (after-

. Roper and Wallace, 1980).

Contour map of helium soil-gas concentrations for the helium survey

near the Aurora uranium deposit within the McDermitt Caldera

- complex. The contour interval 1s 20 parts per billion (ppb) helium

with respect to helium in air (taken as 5240 ppb).  Highest helium
concentrations are located to the:weét and to the southeast of the

Aurora deposit,
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