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Status of Earthquake & Volcanic Eruption Prediction
(current arrows in our quiver)

Seismology-- sometimes premonitory. Most heavily relied upon method.
Inflation -- sometimes premonitory. Effective by satellite altimetry.

Heat (IR)-- sometimes premonitory. Effective by satellite IR sensors.
Radon-- sometimes premonitory. Measures local, crustal stress only.
Helium ¢He)--sometimes premonitory. Measures crustal stress only.

SHEeHe - Efféctive as anantle or magmaimonitor => premonitor

* Black = geophysical technolodptue, red = geochemical technology.
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SHe/*He Systematics

3He/*He ratios reported aR/R,
where R = air*He/*He= 1.4 x 16
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Rationale for a NewHe/*He Detector

A Need for quasireal-time, remote, inthe-field analysis and
monitoring of this important ratioas:

o Volcanic (magmatic) unrest & eruption monitor/predictor.
o Large earthquake monitor/predictor.

In-field sampling guidance for conventional He isotopic
analysis (sample return).

o [sotopic enrichment (process) monitor.

e

A Del®He/CQ ratio is an important additional magmatic
evolution guide, andcan be done with the same instrument

(as well as NeAr, CO, C}.




Change irfHe-*He ratio with Volcanic Eruptions

6
. 5r Oshima Onsen Hotel
E I Oshima Volcano
X 4
[04] - ! e
ko)
oA
o 2 |

1
1986 1987 1988 1989 1990 1991 1992

Change in 3He/4He following magmatic activity at Oshima Volcano,
Japan. Note the gradual decrease in 3He/4He following the main active
period. Arrows indicate earthquakes (fr@ano et al., 1996



Precursory Signals of Eruptions
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Change irfHe-*He ratio with Seismic Unrest
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Map of Long Valley caldera area
showing selected thermal springs
(solid circles), fumarole (triangles),
cold springs (open circles),
thermal wells (solid squares), and
cold wells (open squares).
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Change irfHe-*He ratio with NonVolcanic
Earthquake Activity

Helium isotope variations
at Umbria Marche, Italy
during the seismic
swarms of 199+1998.
Arrow indicates beginning
of swarm (taliano et al.,
2001).



