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THE AGES OF SOME HOLOCENE VOLCANIC ERUPTIONS
IN THE NEWBERRY VOLCANO AREA, OREGON

By N. V. Peterson* and E. A. Groh**

Several episodes of volcanism of Holocene age (since the last 11,000 years)
are well recorded within Newberry Crater and on the flanks of Newberry
Volcano in central Oregon. Newberry Volcano is a huge shield volcano
which rises from the basalt plateau south of Bend and east of the Cascade
Range. At the summit of the shield is a large caldera with two lakes and a
variety of fresh volcanic features. On its flanks are lava flows that post-
date the volcano. Of particular interest are the flows that erupted from a
rift zone which extends northwest for 20 miles from the crater to LavaButte
and beyond (plate 1).

How old are these rocks? How long ago did all this happen? These
are the questions most frequently asked by visitors who view the shiny black
obsidian domes in Newberry Crater, the spiny black lava flows by the Lava
Cast Forest campground, or those by Lava Butte.

There has been much speculation by geologists and others on the age
of these events, and their guesses range from a few hundred years to a few
thousand years. We are never completely satisfied with guesses, so are
continually looking for ways to establish the exact sequence and timing of
the volcanic eruptions. For the past several years, as a secondary project
while studying the extensive and varied volcanic features of central Oregon
(Oregon Dept. of Geology and Mineral Industries, 1965), we have been
gathering radiocarbon age data on the basaltic flows between Newberry
Volcano and Lava Butte. Recently a new technique, developed by geolo-
gists of the U.S. Geological Survey for dating obsidian, has given us ad-
ditional information about the latest volcanic eruptions within the Newberry
Caldera. '

Lava Butte - Northwest Rift Zone
High-altitude aerial photographs show amore-or-less continuous zone

of recent faults and fissures trending N. 30° W. from The Fissure at East

* Geologist, State of Oregon Dept. of Geology and Mineral Industries.
** Private Geologist, Portland, Oregon.
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Loke within Newberry Caldera (figure 1) to Lava Butte (figure 2) and be-
yond. The sketch map (plate 1) shows that at least eight separate basaltic
lava flows have been erupted from this zone, which we referred to previous-
ly as the Northwest Rift Zone (Peterson and Groh, 1965). All are aa flows
that vary in area and thickness from the smallest North Summit Flow high on
Newberry's north flank (less than half a square mile in extent) to the largest
and thickest, Lava Butte Flow, at the north end of the rift. The Lava Butte
Flow covers nearly 10 square miles and ranges from 30 to 100 feet in thick-
ness. |ts vent (figure 2) is at the base of Lava Butte, a symmetrical cinder
cone. The U.S. ForestService has recently designated the cinder cone and
the lava field surrounding it as a National Geological Area.

In the central part of the rift zone, sporadic eruptions along fissure
vents have produced lava fountains or "fire fountains" which threw out
bombs and scoria on the flowing lava (figure 3). The hot, pasty aa lava
flowed sluggishly northward and westward down the moderate slope, en-
gulfing pine forests much like those growing in the area today (figure 4).
Some of the growing trees remained upright and were surrounded by quick-
ly cooling lava; others were tilted or knocked down by the slowly moving
molten mass. The smaller trees and shrubs were burned aos the lava ap-
proached.

It is believed that within a few minutes after the lava surrounds a tree
it cools and forms a thin shell of dense rock; gases and steam are driven
from the green wood and the tree is ignited. In most instances the vertical
tree burns slowly but completely, leaving a mold the shape and size of the
original trunk and extending through the lava flow to the surface. Many
of the vertical molds have a prominence or collar on the upstream sidewhich
may project a few feet above the surface of the lava (figure 5).

Countless fallen logs must have been covered completely by the flows
from the Northwest Rift Zone and, in some places near the margins, subse-
quent collapse of the thin lava shell has exposed a long horizontal mold
(figure 6). Burning of the wood in these molds was not always complete,
and charcoal has been found in a few places encased in the lava. This char-
coal is ideal for radiocarbon dating.

Our first chance to obtain charcoal for radiocarbon dating was in
1964, when Bill Winney of Bend guided us to a horizontal tree mold in the
Lava Cast Forest Flow, where we collected charcoal encased in the lava.
This sample was sent to Isotopes, Inc., which determined its age to be
6150 T 120 years B.P. (before present). We were rather surprised to find
that such fresh-looking rocks were this old, but several other radiocarbon
dates obtained later confirmed this age. We knew that all the lavas of
the Northwest Rift Zone were younger than the climactic eruptions of Mount
Mazama (now the site of Crater Lake), which occurred about 6600 years
ago, because there was no mantle of Mazama pumice on their surfaces.
However, the actual age of the flows was not known until we had obtained
radiocarbon data.
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Figure 1. Rising from the shore of East Lake is The Fissure. It is
located on the north wall of Newberry Crater, and represents
the southern terminus of the Northwest Rift Zone.

Figure 2. Lava Butte viewed from the south. It is adjacent to U. S.
Highway 97, about 10 miles south of Bend, and is one of the
prime geologic attractions in Oregon.
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Table 1. Radiocarbon ages of some Holocene eruptions
on Newberry Volcano.

Name of flow Age - years before present (B.P.)* Laboratory
Pumice bed in Newberry Crater 1270 £ 60 University of Texas
Lava Cascade Flow 5800 £ 100 GakushuinUniv.
Gas-Line Flows 5800 * 150 Columbia University
Forest Road Flow 5960 £ 100 Gakushuin Univ.
Surveyor Flow 6080 £ 100 Gakushuin Univ.
Lava Cast Forest Flow 6150 £ 210 Isotopes, Inc.

6380 £ 130 Gakushuin Univ.

* Based on Libby half-life.

Because of the difficulty infinding charcoal in horizontal tree molds,
our attention turned to the idea that perhaps the roots of the now vanished
trees might have become carbonized and would still be present in the soil
zone beneath the lavaflow. The generalized sketch (figure 7) shows what
we found in almost every vertical tree mold we explored. After removing
debris from the bottom, we encountered a pumiceous soil layer, reddish near
the top where oxidized by the heat of the lava. Then, 6 inches to a foot
into the soil zone, lay the charred root material. The only tools needed
to extract it were a small shovel, a bucket on a rope, and persistence. A
hard hat and a helper to hoist the bucket aided the operation.

We were successful in obtaining charcoal from tree molds in four out
of eight flows along the Northwest Rift Zone and also one sample from the
Surveyor Flow, which is a similar basaltic aa lava on the south flank of the
broad Newberry shield. Table 1 shows that the radiocarbon ages of these
five flows range from 5800 * 100 years B.P. to 6380 * 130 years B.P.,in-
dicating that most, if not all, of these volcanic events were confined to a
short eruptive period about 6000 years ago.

Radiocarbon dating is in agreement with the stratigraphic relation-
ship shown by Lava Cascade Flow which spread over part of the Lava Cast
Forest Flow. This is the only visible example of superposition of one flow
over the other along the Northwest Rift Zone. A radiocarbon date was ob-
tained for only one of the Gas-Line Flows, but we believe that both were
erupted simultaneously from the same short fissure.

We searched for tree molds along some of the margins of both the
Lava Butte and Mokst Butte Flows without success. It is probable that these
thick outpourings of lava completely overwhelmed and buried every tree
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Figure 3. A large, almond-shaped bomb thrown out from a fissure
vent of the Lava Cascade Flow during an explosive eruption.

Figure 4. Looking south across upper part of the Lava Cascade Flow.
Basaltic lavas were erupted as fire fountains near the eastern
(left) edge of the flow and moved westward (right).
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Table 2. Hydration ages of obsidian flows within Newberry Crater.*

Name of flow Age - years**
Big Obsidian Flow 1350
Interlake Obsidian Flow 1700
East Lake Obsidian Flow - Western 1900
East Lake Obsidian Flow - Eastern 2600
Pumice Cone Crater Obsidian Dome 5000

* Laboratory: U.S. Geological Survey, Branch of Isotope Geology.
** Calculations based on a hydration rate of 5 microns 2/1000 years.

in their paths. At this time we can state only that the Lava Butte Flow is
younger than the nearby Gas-Line Flows (dated at 5800 150 years) be-
cause the Gas-Line Flows are mantled by volcanic ash from Lava Butte.

Newberry Caldera

Excellent descriptions of the geology and landforms of the Newberry
Volcano have been written by Williams (1935) and by Higgins and Waters
(1967, 1968), who recognized that the obsidian flows and domes were some
of the latest volcanic eruptions in the caldera. Williams described the
Big Obsidian Flow -as by far the largest and youngest of the group (figure
8 and plate 1). In 1966, charcoal from a log in pumice just beneath the
Big Obsidian Flow was submitted to the University of Texas by U.S. Clan-
ton of NASA and was determined to be 1270 1 60 years B. P. (table 1).

Not long ago, Friedman and Smith (1960) of the U.S. Geologicadl
Survey devised a technique for dating obsidian artifacts by measuring the
hydration rind that develops on a surface exposed to the atmosphere (ex-
plained more fully in a later section of this report). Their method is also
useful in dating volcanic glasses such as obsidian flows (Friedman, 1968).
Samples of five obsidian domes and flows (listed in table 2) were sent to
Dr. Friedman at the Branch of Isotope Geology, U.S. Geological Survey,
in Denver. His measurements revealed that the specimens vary in age but
that all areHolocene. The two nearly contiguous East Lake Obsidian Flows
(figure 9) appear to have been erupted contemporaneously from the same
fissure, but since the hydration-rind dates show a 700-year difference in
their ages, the two flows may have erupted several hundred years apart.
The age difference may be due also to the range inhydration-rate error, or
to a misinterpretation in sampling what was considered to be the original
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rigure 2. Lava tree mold showing an exposed chilled collar above
the lava surface at Lava Cascade Flow.

Figure 6. Mold of horizontal tree entombed by the Lava Cascade Flow.
The shell formed when violent emission of steam and gases from
the burning wood rapidly chilled the lava. (Oregon State
Highway Department photograph.)
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Figure 7. Cross section of a typical vertical tree mold formed in
recent lava flows on the flanks of Newberry Volcano.

Figure 8. Big Obsidian Flow. A light coating of snow accentuates
the flow ridge pattern. Paulina Lake in the foreground.
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surface.

In general, the hydration-rind dates confirm the relative ages in-
ferred by the earlier investigators. The Pumice Cone Crater Obsidian Dome
is by far the oldest, at 5000 years. Next in age are the East Lake Obsidian
Flows at 2600 and 1900 years. The Interlake Obsidian Flow (figure 10) is
next at 1700 years; and, as expected, the Big Obsidian Flow is the young-
est at 1350 years. The discrepancy between this date and the radiocarbon
date for charcoal in the underlying pumice (1270 % 60) is within the range
of errors inherent in the dating techniques.

Perhaps the oldest of the recent obsidian flows in Newberry Caldera
is the Game Hut Obsidian Flow, which is heavily mantled by pumice.
Samples of this volcanic glass didnot prove satisfactory for hydration dating.

Dating Methods

Radiocarbon dating

This procedure for dating carbonaceous materials derived from previ-
ously living plant or animal matter has been in use for some 20 years. The
method is used also on nonorganic carbonaceous substances such as caliche
and carbonate precipitates. Many thousands of dates or ages that otherwise
could not have been determined have been established for archaeological
sites and late Quaternary stratigraphic units.

The radioactive carbon isotope, called carbon-14 (CM), is produced
in the atmosphere by the neutron-proton reaction of cosmic rays on the
abundant isotope nitrogen-14. The radiocarbon thus formed emits a low-
energy beta particle and gradually changes back into the stable isotope
nitrogen-14. Its half-life is about 5700 years, which allows dating to a
maximum of about 50,000 years. Thus, the radiocarbon method is extreme-
ly useful for dating man's early history and recent geologic events.

The radiocarbon formed in the atmosphere is soon oxidized to radio-
active carbondioxide and follows ordinary carbon dioxide in its distribution
about the earth and in the oceans. Through photosynthesis it becomes con-
verted fo plant tissue and by means of the plant-animal food cycle itreaches
equilibrium throughout all living matter. Therefore, every living organism
in the world at present has essentially the same amount of radiocarbon per
unit of contained carbon, and this constant rafio is maintained by the turn-
over of food consumption and respiration.

An exception to the above is found in long-lived organisms such as
trees. As new wood tissue is formed, it no longer takes part in the carbon-
exchange cycle and thus passes from equilibrium. The radiocarbon now
begins to diminish. The innermost annual ring of the living tree has aradio-
carbon age equivalent to the age of the tree, and the wood becomes pro-
gressively younger in radiocarbon age, reaching zero with the newest
sap-wood.
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Plate 1. Sketch map of some Holocene lava flows of Newberry Volcano, Deschutes County, Oregon.



When an organism dies, the equilibrium is disrupted, because the
radiocarbon content is no longer maintained. Radiocarbon in the parts of
these organisms that will remain preserved, such as bone, shell, wood,
charcoal, or peat, now begins its radioactive decay. Figuratively, the
clock" is set to ticking. In the laboratory a sample of these materials is
cleaned of any visible modern contaminants such as hair roots or fungi.
The sample isthen treated with sodiumhydroxide toremove humic acids and
with hydrochloric acid to remove extraneous carbonate deposits, except in
the case of carbonate samples such as bone or shell. In the presence of
radon-free oxygen the sample is ignited and oxidized to carbon dioxide,
which is drawn into special gas-handling equipment. Here the carbon di-
oxide may be given one of several chemical treatments for further purifica-
tion. In some laboratories the carbon dioxide is converted to another gas
containing carbon such as methane or acetylene. Finally, a specific vol-
ume of the purified gas isintroduced into a specially shielded counter tube
and its radioactivity is measured over a period of time, generally several
days. The amount of radiocarbon present is thus determined and the age
calculated, thatis, the time on the "clock" is read.

The radiocarbon ages listed in Table 1 are based on a half-life of
5568 years for the radiocarbon isotope, called the Libby half-life. Inre-
cent years, more accurate measurements have raised this value to 5730
years, or about a 3 percent increase. To give a closer approximation to
the true age this correction can be added, although it is usually considered
negligible in geologic dating. To avoid any misunderstanding in the liter-
ature, all dates continue to be based on the Libby half-life.

More important in absolute chronology, as supported by radiocarbon
dating, is the discrepancy between the true age in calendar years and the
ages dated in radiocarbon years (Stuiver and Suess, 1966). Radiocarbon
ages older than about 2200 B.P. are progressively younger than true ages
obtained from tree rings and historically dated samples. This divergence
as found at this time continues back to about 6000 years B.P. Thus con-
version of the radiocarbon ages of the lava flows given in Table 1 to their
true ages would date them at 7000 to 8000 calendar years ago. The cause
for the variation in past radiocarbon levels is not definitely known, but it
may be due tochanges in cosmicray flux and as aconsequence an increased
production of radiocarbon in the past. Another factor may have been
changes in the earth's climate which could have altered the total carbon-
dioxide content of the atmosphere.

Hydration dating

The hydration method was developed a few years ago to determine
the age of obsidian artifacts found in many archaeological sites (Friedman
and Smith, 1960). This method can also be applied to dating obsidian
flows (Friedman, 1968).
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Figure 9. The East Lake Obsidian Flows. Uppermost is the Western
Flow and below, the Eastern Flow.

Figure 10. Looking south across Newberry Crater. In the foreground,
Interlake Obsidian Flow has divided into two tongues, one
flowing left into East Lake and the other in the opposite direc-
tion to the shore of Paulina Lake. In the center is the notched
crater of Pumice Cone. In the distant right is Big Obsidian
Flow (see figure 8).



An exposed obsidian surface adsorbs a film of water which diffuses
into the rock along a distinct and sharply defined front. The hydrated lay-
er, or rind, has a higher index of refraction. When viewed microscopically
in a thin section cut perpendicular to the surface, this layer shows a
distinct phase contrast under ordinary light. Because the thickness of this
hydration layer is usually only a few microns, high magnification and ca-
pability of precise measurement to within 0.2 microns are necessary .

The rate of hydration for obsidian is not dependent on the humidity
present in the particular environment; rather, the rate isdetermined by the
temperature the obsidian is subjected to over its history. Data from experi-
mental studies and from obsidian samples throughout the world have estab-
lished a hydration rate for several climatic zones (Friedman and others,
1966). At present the hydration rate is liable to an error of about 20 per-
cent, but further research will undoubtedly reduce the magnitude of the
error.

The hydration ages listed in table 2 appear to present good approxi-
mate ages for those particular eruptive events in Newberry Crater. Further
sampling and refinement of the hydration rate may provide more accurate
dates for these flows, although no radical changes are expected.

Conclusions

Radiocarbon dating of charcoal and hydration-rind dating of obsidian
from the Newberry Volcano area give us a sequence of volcanic eruptions
ranging from 6380 1 130 years to 1270 £ 60 years ago.

These events are but a few of the many volcanic eruptions that have
occurred in the region since late Pleistocene time (Oregon Dept. Geology
and Mineral Industries, 1965). There are numerous other examples of re-
cent volcanism in central Oregon and also in the eastern part of the state
and in the High Cascades. The ages for some of the High Cascade erup-
tions have been obtained by the radiocarbon method (Taylor, 1965).

As part of its continuing studies on volcanism in central and eastern
Oregon, the State of Oregon Department of Geology and Mineral Indus-
tries will attempt to date more of these volcanic episodes. It is hoped that
other investigators of young volcanic rocks in the state will also be inter-
ested in obtaining dates for the events in their areas and that eventually
we can establish the chronology of late Quaternary volcanism in Oregon.
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Hollis M. Dole leaving State Office Building
for new post in Washington, D. C.

DOLE NAMED TO MINERALS POST UNDER NIXON

The U.S. Senate confirmed the appointment of Hollis M. Dole as Assistant
Secretary of the Interior for Mineral Resources March 20, 1969. Dole was
named to the post by President Nixon. As Assistant Secretary he will aid
and advise Secretary of the Interior Walter Hickel and will have under his
jurisdiction the Bureau of Mines, the Geological Survey, and the Offices
of Geography, Coal Research, Qil and Gas, Solid Fuels, and Oil Import.

Dole has been a resident of Oregon since 1917. He received his
Bachelor's and Master's degrees in geology at Oregon State University and
did further graduate work at the University of California at Los Angeles be-
fore entering the Navy in World War Il. He joined the staff of the Depart-
ment of Geology and Mineral Industries in 1946 as head of the Grants Pass
office, and in 1947 was transferred to the Portland office. During a 2-year
leave of absence he completed scholastic requirements for a doctoral degree
at the University of Utah. In November 1954, upon retirement of F. W.
Libbey, Director, Dole became Acting Director, and in July 1955 he was
appointed Director. The title of State Geologist was conferred on him in
1963.
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During his 22 years with the Department and 14 years as Director,
Dole has become well known and highly respected for his competence and
vision. He has been a leader in developing the rare metals industry in Ore-
gon, the off-shore oil exploration, and the use of central Oregon lava beds
for moon-landing programs. He has carried out the publishing of compre-
hensive surveys of chromite, mercury, and gold deposits in the state. In
addition, he has been successful in awakening public awareness of the im-
portance of geology in the planning and growth of population centers, and
in promoting the enjoyment of geology as a recreation.

He will be greatly missed in Oregon, but all who know him here are
proud of his achievements and know that the Minerals Resources branch of
the Interior Department is in good hands.

* * * * *

SURVEY RELEASES OPEN-FILE REPORTS

Three open-file reports recently made available to the public by the U.S.
Geological Survey are listed below. They can be consulted at the Depart-
ment's library in the State Office Building in Portland.

1. Preliminary evaluation of infrared and radar imagery,
Washington and Oregon coasts, by P.D. Snavely and N.S.
Macleod, 1968.

2. Continuous seismic profiling investigation of the southern
Oregon continental shelf between Cape Blanco and Coos
Bay, by A. J. Mackay, 1969.

3. Sediment transport in streams in the Umpqua River basin,
Oregon, by C. A. Onions, 1969.

* * * * *

CRATER, EAST, AND DAVIS LAKES DESCRIBED

"Hydrology of Crater, East, and Davis Lakes, Oregon," by K. N. Phillips
and A. S. Van Denburgh, has been published by the U.S. Geological Sur-
vey as Water-supply Paper 1859-E. These three small, fresh-water {akes
occupy topographically enclosed basins in Holocene volcanic terranes in
Deschutes and Klamath Counties. They have no outlets, and drain by seep-
age through the rocks. Hydrologic and chemical data are presented for each
lake and the geologic history summarized. Water-supply Paper 1859-E is
for sale by the Superintendent of Documents, U.S. Government Printing Of-
fice, Washington D.C. 20402. The price is 40 cents.

* * * * *
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CORCORAN NAMED STATE GEOLOGIST

The Governing Board of the State of Oregon Department of Geology and
Mineral Indusiries appointed Raymond E. (Andy) Corcoran as State Geologist
on Monday, March 24, 1969. Corcoran succeeds Hollis M. Dole, who re-
signed recently to accept the position of Assistant Secretary of the Interior
for Mineral Resources.

Corcoran was born in Norfolk, Va., but moved to California at an
early age. He attended school in Long Beach and received his Bachelor of
Science degree in geology from the University of California at Los Angeles.
Between 1948 and 1951, Corcoran was a geologist with Union Oil Co.'s
Rocky Mountain Division. Subsequently he did graduate work at the Uni-
versity of Oregon and obtained a Master's Degree, selecting part of the
Mitchell Butte quadrangle in northeastern Malheur County for his thesis area.

In 1953, Corcoran joined the geology stoff of the State of Oregon
Department of Geology and Mineral Industries at its Portland office. He
made a detailed study of bauxite deposits in the Salem Hills of northwest
Oregon and collaborated with F.W .Libbey, former Director of the Depart-
ment, on a report of the investigations. In 1957, Corcoran left the De-
partment to accept a position with Harvey Aluminum Co., and spent the
following three years on bauxite exploratory work in Oregon, Washington,
Hawaii, Jamaica, and British Guiana.

Corcoran returned to the Department, under Hollis M. Dole, in1960.
Since that time he has been engaged in a wide range of programs that have
resulted in various Department publications. For the past 8 years Corcoran
has been in charge of coordinating the program of geologic mapping for
the eastern half of the State Geologic Map, working on this endeavor in
cooperation with the U.S. Geological Survey, the universities, and other
agencies.

As State Geologist, Corcoran will continue to carry out the Depart-
ment's functions, which are, primarily, to conduct studies and publish re-
ports on the geology and mineral resources of the state. As a new objective
he plans to begin a series of geologic environment studies related to popu-
lation expansion and public safety.

* * * * *

OREGON ACADEMY OF SCIENCE PUBLISHES PROCEEDINGS

The Oregon Academy of Science has published its "Proceedings" for the
first time since 1954. Volume |V, the latest issue of the "Proceedings,"
contains abstracts of the annual meetings in 1967 and 1968. Copies of
Volume IV are available fromDr. Clarence A. Porter, Secretary, Oregon
Academy of Sciences, Portland State University, P.O. Box 751, Portland,
Oregon 97207.

* * * * *
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BLM LEASES CAMP HANCOCK TO OMsI

Forty acres of public lands near the John Day River in Wheeler County,
Oregon, have been leased by the U.S. Bureau of Land Management to the
Oregon Museum of Science and Industry for use as a natural science camp
for young people. Located 18 miles west of Fossil, the site affords a unique
outdoor classroom due to the presence of significant geological values.

Camp Hancock derives its name from its founders, Alonzo "Lon"
Hancock and his wife, Berrie, both of Portland, Oregon. Although a mail
carrier in Portland, Hancock's lifelong interest in paleontology gained him
national stature in this field. He spent many years researching and explor=-
ing the geology of the Clarno-Camp Hancock area until his death in 1961.

Hancock also had an intense love for children and their education.
He combined his talents and interests, and began to teach natural science
to small groups of children each summer at Camp Hancock. By 1957, the
camp had grown until its demands exceeded one man's ability to operate it
properly. He appealed to OMSI to sponsor the camp. OMSI responded,
and today the camp enrolls about 150 young people in three two-week sum-
mer sessions. Courses of instruction include the outdoor sciences of geology,
biology, and related fields.

Camp Hancock is leased to OMSI under provisions of the Recreation
and Public Purposes Act. Future development plans include construction of
new camp facilities and improvement of existing structures. [U.S. Bureau
of Land Management news release, March 5, 1969.]

* * * * *

MINING SCHOLARSHIP ANNOUNCED

Dr. Vernon E. Scheid, Dean, Mackay School of Mines, announced March
14 that Newmont Mining Corp., owner of Carlin Gold Mining Co. near
Elko, Nev., has awarded two all-expense scholarships covering fees, out-
of-state tuition, if necessary, an allowance for books, and cost of board
and room for 1969-70 for study at the Mackay School of Mines, University
of Nevada. The scholarships are open to any high school graduate. The
number of scholarships will be increased in the future until there are four
available each year.

Students awarded scholarships must study in some field of mineral-
industry engineering such as mining engineering, geological engineering,
or metallurgical engineering. The scholarships are for one year, but will
be renewed for succeeding years of undergraduate study if the student's
scholastic record is satisfactory. Recipients of these scholarships will be
offered summer employment at one of the mineral-industry operations of
Newmont Mining Corp. There is no obligation upon the student, and at the
end of his undergraduate studies, he will be free to choose his future career
as he desires. [Nevada Mining Assn. "News Letter," March 15, 1969.]

* * * * *
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GEOTHERMAL STEAM LEASING BILL REINTRODUCED IN CONGRESS

A bill to allow the leasing and development of geothermal steam on feder-
ally owned lands has recently been reintroduced to Congress by Senator
Alan Bible, Nevada. A similar bill passed both houses of Congress during
the 89th Session, but was pocket-vetoed by President Johnson in late 1966.

A great deal of controversy has been generated by this bill. One
question is:  Who owns the steam on lands where surface ownership resides
with a private individual but where the ownership of underground minerals
was reserved to the federal government under the Homestead Act of 1916?
A second question is: What should be done about the "grandfather clause"
which would allow companies who filed claims for geothermal steam as oil
and gas leases to convert them for geothermal exploration?

Last year Bible thought he had worked out a plan that would gain
favor with the Johnson Administration, but the act was bogged down in the
Senate Interior Committee and never reached the floor.

This bill is considered to be of great importance to the 11 western
states because the area has the greatest potential for natural steam develop-
ment and also because the federal government owns more than 50 percent of
the land, ranging from 30 percent in Washington to 87 percent in Nevada.

* % % * *

SAFETY IS FOR THE WARY

This is the time of year when the urge to explore the vast out-of-doors
begins to rise to its maximum. This is a perfectly normal reaction that is
heartily. endorsed as one of the best recreational pursuits available to people
of all ages. The only trouble with the out-of-doors is that all of the dangers
ever encountered by man are still there--the uneven surfaces, steep slopes,
unstable rock, overhanging cliffs, and hidden cracks and holes. Man's bi-
pedal locomotion is an uncertain and chancy thing, best attempted on smooth,
relatively level--or at least predictable--surfaces. Out in the hills these
conditions are the exception rather than the rule. A bad fall which pro-
duces a broken leg or severely sprained ankle miles from camp or the car
can be extremely serious. Just walking too far from camp and getting lost
is not only embarrassing but may cause much discomfort and hardship, and
in rare cases even death.

Along with the urge to explore the vast out-of-doors goes the urge to
investigate old mine workings. Old mines pose especial hazards for the un-
wary. Many tunnels and shafts were once supported by timbers, but these
are now rotten and the slightest jar may dislodge tons of rock. Tunnelsmay
also contain pockets of gas, deep water~filled holes, old dynamite, and a
wide variety of wild animals, some of which resent intrusion of humans into

their dens.
* * * * *
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