










































































































down and terminate the Cordilleran mountain building . 

K. Accreted Terrains 

Maley- - Ref#39 --Most of the pre - Cretaceous rocks west of the 
Idaho Batholith in wes t -cent ral Idaho and east - central Oregon 
ore oceanic or island arc assemblages. These rocks were 
formed offshore in island arcs and adjacent basins and were 
accreted to the NA continent between late-Tri assic and mid
Cretaceous time. This means that before Jurassic time , the 
west coast of NA was situated near Riggins , Idaho. 

The accreted terrane was deformed in the Late Triassic and 
again in the Late Jurassic . the Late Triassic deformation 
occurred following deposition of most of the volcanic rock 
units. The time of accretion is estimated to have occurred 
118 MA. Deformation and metamorphism of the Rigg i ns Group at 
the contact with continental rocks occurred at that time. 
However, the accretion process probably occurred over a 
period of time ranging between Late Triassic and mid
Cretaceous. During this time and for a period afterwards, 
the idaho Batholith was formed by magmas generated from 
subduction of the eastward-moving plate . 

L . Dating Flows 

Bullard--Ref#6--The typical conclusion as to its [the lavas 
of CRMOJ age is similar to that stated by I. C. Russel <US 
Geologic Survey) in 1902: "Although it is impossible to make 
a well formed estimate of the time that has elapsed since the 
last eruption, it seems probable that it is no more than 100 
or possibly 150 years." 

Limbert--Ref#32--[After exploration of CRMO in early 1920'sJ 
In appearance the flows seem as if they had appended only 
yesterday, but in reality the latest probably occurred about 
150 or possible 200 years ago. 

Sterns--Ref#31--The "Triple Twist Tree " growing out of a 
crack in the North Crater flow died in 1961 with a rotted 
heart. A core 16 1/2 inches long removed from this tree by 
the Park Service in 1954 had 1350 years of growth as 
determined by a count of the annual growth rings by the 
laboratory of Tree Ring Research at the University of 
Arizona. It is estimated that the tree is about 1500 years 
old allowing for the missing heartwood. This means that the 
lava is at least 1650 years, if time is allowed for the lava 
to cool and soil to accumulate. The lava flow may be several 
times this old. 

Bullard--Ref#6--[Radiocarbon dating done by Bullard in 1970 
at CRMOJ The solution was to locate vegetation which had 



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 soil from beneath 
the "bush impressions" [on the underside of the lava flows] 
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 ... [samples of carbonized roots were 
also collect from the bottom of vertical tree molds and 
analysis of these gave very similar ages to another set of 
flows]. 

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 poles] 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 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 in 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 19SO's 
with the development of highly sensitive instruments for 
measuring the strength of weak magnetic fields . Volcanic 
rocks can be abso lutely dated using radioactivity. 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. In this way 
i t 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 is 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 call it an active 
volcanic rift zone that is presently in a dorman t state. The 
Great Rift's approximate 2,000 year periodicity is also 
reason why we can e x pect an eru ption anytime from the present 
through the next few hundred years to at most one thousand 
years. 

Kuntz--Ref#18--Althou gh it is speculative to predict the time 
and character of future eruptions oased on the past history 
of a v o lcano 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 sinc e the last eruptio n, we are near the end of a 
n o rmal 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 period. 
In the past, successive eruptions have generally shifted to 
part s of the CRMO segment of the Great Rift that have 
experienced the longest repose interval. this factor 
s ugges ts tha t the next eruptive period will begin on the 
c entral part of the CRMO segment, but may will propagate to 
the n o rthern part of the Rift. The Si02 vs. time 
r e l ationship suggests that noncontaminated lava flows with 
Si02 contents as high as 54% will be erupted first and will 
be f o llowed by flows with decreasing Si02 contents. These 
eruptions would be relatively nonexplosive and would likely 
p r oduc e large volume pahoehoe flows. 

Eruptions f r om 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 composition may be 
comparatively explosive and be accompanied by more than 
normal amounts of tephra, destruction of cinder cones by 



collapse and expl osions , and emplacement of domes. 

B . Warning Signs 

Decker--Ref#12--<The prediction of imminent volcanic activity 
based on : ) Earthquakes. As molten rock accumulates within a 
volcano , it exerts pressures that can crack solid rock , 
causing earthquakes. Swarms of hundreds of e v en thousands of 
small, mostly unfelt quakes are recorded on the s e ismographs 
of the Hawaiian Volcano Observator y during t he 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. 
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