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RESEARCH OBJECTIVES

As part of a geochemical monitoring project at Oregon’s
South Sister volcano—a volcano that is undergoing strong uplift
(Wicks et al., 2002)—we are carrying out a detailed study of heli-
um isotope ratios in cold and hot springs in the Separation Creek
drainage area. Through this study, we hope to determine the
occurrence of any changes in spring chemistry that could be

springs to the exclusion of nonthermal waters. The surprisingly
very high helium isotopic compositions observed in two of the
cold springs suggests that cold springs should not be over-
looked, because they may contain helium isotope signatures
reflecting deep processes, such as magma intrusion, that precede
thermal and/or chemical pulses at the surface.

related to the ongoing uplift.
APPROACH
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Helium isotope ratios (3He/4He) in 1 .5 s
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fluids from volcanic areas are useful indi-
cators for the presence of a magmatic
component in those fluids. Moreover, in ||
combination with other geochemical | = =
indicators, these ratios are indicative of a
magma source and subsequent chemical
processing of the fluids. The approach of
this project was two-fold: (1) to establish
a baseline of helium isotope ratios for
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springs within the zone of uplift and the
surrounding area, and (2) establish a
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chemical and isotopic monitoring pro-
gram for selected springs within the area.

ACCOMPLISHMENTS
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the springs in the area, hot or cold, show
a significant magmatic helium compo-
nent. The most remarkable results are
that two cold springs with a free gas

Figure 1(a). Overview map of the Three Sisters area, central Oregon, with sample locations and heli-
um isotope results, using color coding for sampling date and general spring chemistry indication;
(b) Plot of helium isotope ratio vs. distance from the volcano, with 813C values next to each data
point showing a similar trend.

phase, one close to the center of the uplift
zone and the other close to the volcanic edifice itself, gave helium
isotope ratios that are indistinguishable from pristine upper-man-
tle-derived helium (8 + 1 times RA, where RA is the ratio in air
and used for normalization). For the rest of the area, the data
show a general trend of decreasing helium isotope ratios with dis-
tance from the zone of uplift (Figure 1b). This trend reflects dilu-
tion of the magmatic helium component with crustal fluids that
typically are rich in radiogenic 4He (*He/4He ~ 0.02 RA).

During the time this study was conducted, none of the mon-
itored springs showed any significant changes (Figure 1a) in heli-
um isotopic composition. To further understand the system, we
are continuing the monitoring program.

SIGNIFICANCE OF FINDINGS

Geochemical explorations for deep hot fluids, of economic
interest as a potential energy source, generally focus on hot
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