

































































































































































been burned by the advancing lava and was still protected
from weathering. This might be done by tunneling beneath the
flow, where carbonized roots of shrubs killed by advancing

lava were, hopefully, still intact...The so0il from beneath
the "bush impressions" [on the underside of the lava flowsl
contained tiny carbonized rootlets, and with careful

collecting, enough material was obtained for two samples for
radiocarbon age determinations...the average age of the two
samples gave an age of 2080 +/- 85 years. The date is valid
for the particular flow involved, which may not have been the
last activity in the area but certainly was a part of the
final phase of activity...lsamples of carbonized roots were
also collect from the bottom of wvertical tree molds and
analysis of these gave very similar ages to another set of
flowsl.

Yulsman--Ref#30--[Paleomagnetic dating was used by USGS in
studying CRMO from 1978 to 1985 and was correlated to the
movement of the earth’s magnetic polesl The tectonic plates
are like gigantic conveyors that cycle crust to and from the

mantle. Magma welling up through the rifts in mid-ocean
ridges hardens into new c¢crust, which is carried away as
plates move in opposite directions. Crust returns to the

mantle at subduction zones, where the edge of one plate dives
beneath the edge of another.

Magma rising at ridges contains magnetized particles, which
align themselves like compass needles with Earth’s magnetic
field and become locked in place when the magma hardens. The
Earth’'s magnetic field has flipflopped repeatedly--at least
171 +times 1in the past 76 million years--magnetic north
becoming south and vise versa. Hence crust is characterized
by alternating bands of rock whose magnetic particles point
in opposite directions.

Raymo--Ref#42--The study of paleomagnetism (ancient
magnetism) of the earth’s crust began in ernest in the 1950’s
with the development of highly sensitive instruments for
measuring the strength of weak magnetic fields. Volcanic
rocks can be absolutely dated using radiocactivity. It turned
out that the paleomagnetism of most rocks of the same age on
a given continent pointed to roughly the same place on the
globe. That place can be assumed to have been the magnetic
pole of the earth at the time the rocks formed. 1In this way
it became possible to reconstruct <the positions of the
magnetic poles in times past--with respect to the present
continents. The position of the poles have apparently
changed. A trace of such positions is called a "path of
polar wanderings."

Most geologists are inclined +to believe that the earth’s
magnetic poles have never wandered far from the geographic
poles defined by the earth’s axis of rotation. If this is
the case, then it 18 not the magnetic poles that have



wandered, but the continents. [USGS studies of paleomagnetic
dating at CRMO involved the taking of drill samples of many
different lava flows. These were all orientated to the
current magnetic north and then later the alignment of iron
particles was checked. This alignment was correlated with
other paleomagnetic data and a date at which the lava was
deposited was determined. This date had an error factor of
+/- 100 years.]

V. Future and Conclusions
A. Prediction of Future Eruptions

LeFebvre--Ref#9--There is no evidence to support the idea
that the Great Rift is extinct. The fact that it has been an
active eruptive fissure for at least 13,000 years and that it
time of repose, 2,000 y.b.p., is much shorter than the length
of its eruptive history is good reason to c¢all it an active
volcanic rift zone that is presently in a dormant state. The
Great Rift’'s approximate 2,000 year periodicity is also
reason why we can expect an eruption anytime from the present
through the next few hundred years to at most one thousand
years.

Kuntz--Ref#18--Although it is speculative to predict the time
and character of future eruptions based on the past history
of a volcano or volcanic rift =zone, the data suggest that
reasonable forecasts for future volcanism along the Great
Rift can now be formulated. Because it has been more than
2,000 years since the last eruption, we are near the end of a
normal repose interval and it seems reasonable to expect
another eruption in the next 500 years. The steady state
nature of the volcanism and constancy of the most recent
output rate suggest that 5 to 6 km3 of lava will be erupted
in the next eruptive pericd.

In the past, successive eruptions have generally shifted to
parts of +the CRMO =segment of the Great Rift that have
experienced the longest repose interval. this factor
suggests that the next eruptive period will begin on the
central part of the CRMO segment, but may will propagate to
the northern part of the Rift. The 5i02 wvs. time
relationship suggests that noncontaminated lava flows with
5i02 contents as high as 54% will be erupted first and will
be followed by flows with decreasing Si02 contents. These
eruptions would be relatively nonexplosive and would likely
produce large volume pahoehoe flows.

Eruptions from potential vents on the northern part of the
CRMO segment of the GR may produce lava flows of the
contaminated magma type with Si02 content as high as 66%.
The eruption of lavas of this compogition may be
comparatively explosive and be accompanied by more than
normal amounts of tephra, destruction of cinder cones by



collapse and explosions, and emplacement of domes.

B. Warning Signs

Decker--Ref#12--(The prediction of imminent volcanic activity

based on :) Earthguakes. As molten rock accumulates within a
volcano, it exerts pressures that can crack solid rock,
causing earthquakes. Swarms of hundreds of even thousands of

samall, mostly unfelt guakes are recorded on the seismographs
of the Hawaiian Volcano Observatory during the month of weeks
before an eruption. The number, size and location of the
earthquakes are all important in interpreting their meaning
with regard to a potential eruption.

Tremor. A peculiar type of ground vibration detected by the
seismographs is called harmonic tremor. this unfelt but
continuous shaking of the ground produces a broad, wiggling
record on the seismograph that may last for a few minutes or

many days. Tremor is always recorded during an eruption, and
its intensity varies with the rate at which lava is being
poured out. Tremor indicates that molten rock is on the

move, and its occurrence when an eruption is not in progress
suggests that molten lava is moving rapidly in underground
conduits.



Bibliography

Reference #:

1--The styvle of Basaltic Volcanism in the Eastern Snake River
Plain, Idaho, Ronald Greeley, 1982.

2--Evolved and hybrid lavas from the Snake River Plain,
Idaho, William P. Leeman, 1982.

3--Geophysics and Tectonics of the Snake River Plain, Idaho,
Don R. Mabey, 1982.

4--Digecover, Bingham, 1980.

5--The Eruption of Mount St. Helens, National Geographic,
Rowe Findley, January, 1981.

6--Volcanoes of the Earth, Fred M. Bullard, 1976.

7--Cascadia, Bates McKee, 1972.
8--Taped interview, Mel Kuntz, US Geologic Survey, Denver.

9-~-Draft, The Geological Story of Craters of the Moon

National Monument, Richard LeFebvre, 1984,

10--Volcanoes, Gordon A. MacDonald, 1972.
11--Volcanoes, Peter Francis, 1976.

12--Volcaneo Watching, Robert and Barbara Decker, 1980.

13--Earth, Frank Press and Raymond Siever, 1974.

l4--Basaltic "Plains" Volcanism, Ronald Greely, 1977.

15--Holocene Basaltic Volcanism Along the Great Rift, Central

and Eastern Snake River Plain, Idaho, Mel A. Kuntz, 1983.

[The Great Rift and the Evolution of the Craters of the Moon
Lava Field, Idaho, Mel A. Kuntz et al, 19821

[Time, Volume, and Whole-rock Compeosition Relations of
Holocene and Late Pleistocene Basalt Volcanism Along the
Great Rift, Idaho, Mel A. Kuntz, 1982,

16--The Snake River Plain, Idaho: Representative of a New
Category of Volcanism, Ronald Greeley, 1982

17--Sulfate Minerals in Snake River Plain Volcanoes, John F.
Karlo et al, 1980.




18--Contrasting Magma Types and Steady Rate, Volume-
Predictable, Basaltic Volcanism Along The Great Rift, Idaho,
Mel A Kuntz, et al, 1984.

19--Volcanoces in the Sea: The Geology of Hawaii, Gordon A
MacDonald et al, 1983.

20--Primitive Lead in Deep Crustal Xenoliths from the Snake
River Plain, Idaho, William P. Leeman, 1979.

21--"Blue Dragon" Basalt from Craters of the Moon National
Monument, Idaho: Origin of Color, Roy M. Miller, 1973.

22--Personal communication, Richard LeFebvre, 1979.

23--The Cambridge Encvclopedia of Earth Sciences, David Smith
et al, 1981.

24--Personal communication, Mel Kuntz, January, 1986.
25-~-Inferno in Paradise, Discover, Gina Maranto, June, 1984.

26--Landprints, Walter Sullivan, 1984.

27-Yellowstone Park as a Window on the Earth’s Interior,
volcanoes and the Earth’s Interior, Scientific American,
Robert Smith and Robert Christiansen, February, 1980.

28--Our Restless Planet Earth, National Geographic, Rick
Gore, August, 1985.

29--Deserts/National Audubon Society, James A. MacMahon,
1985.

30--Plate Tectonics Revised, Science Digest, Ton Yulsman,
November, 1985.

31--Geology of Craters of the Moon National Monument, Idaho,
Harold T. Sterns, 1963.

32--Among the "Craters of the Moon",_ National Geographic,
Robert W. Limbert, March, 1924.

33--Draft, Quaternary Geology of the Snake River Plain, Idaho
and Oregon, Harold E. Malde, US Geologic Survey, 1986.

34--Geology of the Great Basin, Bill Fiero, 1986.

35--Magmas and Magmatic Rocks, Eric K. Middlemost, 1985.

36--Structural Geology of Rocks and Regions, George H. Davis,
1984.




37--Geological Evolution of North America, C. Stern, R.
Carroll and T. Clark, 1979.

38--The Making of a Continent, Ron Redfern, 1983.

39--Exploring Idaho Geology, Terry Maley, 1987..

40--Cenozoic Geology of Idaho, Bill Bonnichsen and Roy
Breckenridge, 1982.

41~--Volcanism of the Eastern Snake River Plain, Idaho, Ronald
Greeley and John King, 1977.

42--The Crust of OQur Earth, Chet Raymo, 1983.






