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OREGON'S MINERAL INDUSTRY IN 1966

By Ralph S. Mason*

Oregon's booming mineral and metallurgical industries, which posted
a huge 21.2 percent increase in 1965 over the previous year, seem to be
continuing in the more than $80,000,000 bracket. Although preliminary
estimates released by the U.S. Bureau of Mines indicate a slight drop dur-
ing 1966, in all probability the revised figure, usually released toward the
close of the year, will show anincrease over the 1965 figure of $82,967, -
000. Last year the revised final figures were $14.5 miltlion higher than
the preliminary estimate.

Once ogain the state's mineral and metallurgical industries performed
the seemingly impossible task of holding the price line on the two major
mineral commodities which account for slightly more than 70 percent of the
new wealth pumped into the local economy. Unit prices for sand and gravel
actually dropped from $1.51 per ton in 1965 to $1.50 in 1966; stone held
rock steady at $1.29. Combined value of these two vital commodities nec-
essary for community development totaled $57,000,000as valued inthe pit.

Employment in the mining industry increased 6 percent over 1965, and
primary metals saw a 7 percent gain. These figures compare with an over-
all state increase of 4.4 percent.

The Metals

Mercury

Despite relatively high prices during the year, mining and furnacing
of Oregon quicksilver declined from 1,364 flasks in 1965 to 703 in 1966.
Although activity was reported at quite a few properties, only four mines
had a record of production. The largest producer was the famous Black Butte
mine in southern Lane County. The property was sold by American Mercury
Corp. in the spring to Allegheny Mining & Explorations Co., Ltd. Both
companies are based in Canada. The Bretz mine, located near the Nevada
line in southern Maltheur County, exhausted all available low-grade surface
ore in its pits and shut off the burners in September. The Bretz has produced

* Mining Engineer, State of Oregon Dept. Geology & Mineral Industries.
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more than 16,000 flasks since
it was first operated in 1931.
A new retort was constructed
and considerable development

Some of Oregon's Minerals at a Glance
Preliminary Figures for 1966
(in thousands of dollars)

1965 1966 done at the Doodlebug mine
- E— in southern Jackson County
Clays $ 359 $ 408 by five local mining men. A
Gold 17 4 small amount of mercury had
Lime 1,853 2,150 been produced by year's end.
Mercury 779 298 The Elkhead mine, situated
Sand and Gravel 32,849 30, 000 about 5 miles west of the
i:\?;;e . f;’ gg; 3(7)’(7)8(72 Black Butte mine, was inter-
’ ! ’ mittently operated in 1966
and furnaced a few tons of
Estimated total $82,967 $80, 567 ore.
A few miles south of
Canyon City in Grant County,
* Cement, copper, diatomite, gem stones, the Canyon Creek mine owned
iron ore, lead, nickel, peat, perlite, by Lawrence Roba and Banday

pumice, silver, zinc. Sintay was leased latein the

year to Standard Slag, which
announced a program for exploring and developing the property. Tunneling
work at the mine prior to the take-over by Standard Slag was aided by a
homemade mucking machine incorporating an air-driven "tugger" hoist, a
scraper, and lots of angle iron.

Jackson Mountain Mining Co. completed construction of a flotation

mill and retort at Glass Buttes in the northeast corner of Lake County. The
plant was scheduled to be fired up early in 1967. A unique feature of the
mill is an electrically heated series of retorts which have axial screw-feed
augers for transferring the charge. Minor exploration was conducted at a
raw prospect located on Connor Creek in eastern Baker County.

Gold and silver

The most remarkable feature about gold mining in Oregon during 1966
was the almost complete lack of any production. A total of only 113 ounces
was reported. A few small, seasonal placer mines and one or two small,
hard-rock mines were active. In sharp contrast, however, was the large and
growing interest by the general public in recreational gold mining. Skin
diving for placer gold has been popular for a number of years and most of
Oregon's streams, whether gold-bearing or not, have been prospected with
underwater equipment. Many other people annually take to thehills to "do
a little panning." Few of these ever recover much gold but the pleasure
derived is great, particularly since no substitute for finding "color" in the
pan has yet been invented.



The Buffalo mine, which has been explored and developed by Union
Pacific Railroad for the past two years, became idle in September. The
mine, located high in the Blue Mountains of eastern Grant County, was
leased to A. W. Brandenthaler of Baker at the close of the year. The Buf-
falo mine has been a fairly consistent producer over the years despite the
fact that it is snowbound for long periods during the winter and spring.

Nickel

During 1966 the Hanna Mining Co. and its wholly-owned subsidiary,
Hanna Nickel Smelting Co., continued to operate its nickel property at
Riddle on a full-production basis. The mine, located on Nickel Mountain,
is the only primary nickel-ore producer in the United States and the smelter
produces ferronickel by an electric furnace process.

During the year, a new and larger crushing and screening plant was
put info operation at the mine. This new installation provides additional
economies for the mine operation, as well as releasing a considerable ton-
nage of nickel ore that had previously been tied up by the original screen-
ing plant.

Uranium

Resurgence of interest in uranium as a source for atomic fuel for ther-
mal power plants resulted inrenewed activity at the White King mine north-
west of Lakeview in Lake County. Western Nuclear leased the property
and began a diamond-drilling andunderground exploration program. Pump-
ing of the old open pit adjacent to the underground workings was partly
completed when the presence of acid waters was detected in the effluent.
Pumping was stopped until corrective measures could be taken. Western
Nuclear also leased the Lucky Day group of claims on Thomas Creek not
far from the White King property.

Exploration Projects

More than a dozen exploration programs were conductedin Oregon dur-
ing 1966. Only a few of these, however, had progressed to the point where
the principals were in a position to divulge any details by year's end.

In Baker County the famous old gold camp in the Bourne area was the
center of operations for Omega Mines, Ltd., of Vancouver, B.C. Omega
spent the year driving tunnels under portions of the old E. andE. and North
Pole mines. Further exploration of the vein, which at places is very wide,
is planned by long-hole drilling. Union Pacific Railroad developed the
Buffalo mine by extending the cross-cut on the 500 level until it hit the
No. 3 vein, and by driving a cross-cut on the 600 level to hit the same
vein.



ACTIVE MINES IN OREGON, 1966

Mine County Mine County Mine County Mine County
Gold Placer Gold-Silver Lode Nickel Lightweight Aggregates
Big Slide Coos Pedro Mt. Baker Red Flat* Curry Boise-Cascade Deschutes
Hisow Douglas Record* Baker Hanna Nickel Co. Douglas Pumice
Hogum Creek Douglas Buffato Grant Central Oregon Deschutes
Lyons Gulch Jackson Fleming Jackson Pumice
Bobbi rt Jackson Lucky Strike Jackson Permanente Gilliam
Leopold Josephine Oregon Belle Jackson Uranium Pacific Diatomite Lake
Maloney Josephine Double Jack Jackson Cloverieaf Mines Washington
Gold Bor Josephine Dark Canyon Josephine White King* Lake Empire Bldg.
Fowler* Josephine Snowbird Josephine Materials Washington
Johnson* Josephine Humdinger Josephine
Bummer Gulch Josephine Weiss* Josephine Limestone and Lime
Ideal Josephine Mountain Lion Josephine Barite
Leland Josephine Oak Mine* Josephine Chemical Lime Baker
Cloverdale* Josephine Turner-Albright*  Josephine Almeda* Josephine ideal Cement Josephine
Golden Princess Josephine Braden™ Josephine Oregon Portland
Canyon Creek Josephine Building Stone Cement Boker, Polk
Beor Josephine
Barr Mine Josephine Mercury Moon Mesa Baker Sand and Gravel,
Basin Creek Malheur Red Rock Deschutes Crushed Stone
Connor Creek Baker Jones Marble Jackson -
Elkhead Douglas Willowdale Jefferson Active commercial producers
Copper Canyon Creek Grant in every county and in nearly
Doodlebug Jackson Silica every community in the state
Banfield-Rowley*  Douglas Glass Buttes Lake total more than 200. Numerous
Turner-Albright*  Josephine Black Butte Lane Big Quartz Douglas additional quarries are oper-
Oak* (Cu-Zn) Josephine Bretz Malheur Bristol Jackson ated by state, city, county, and

* Exploration and development only.

federal agencies, and by log-
ging companies using aggregate
for private use.



Standard Stag Co. of Reno, Nev., lease-optioned the Canyon Creek
mercury mine a few miles south of Canyon City in Grant County, and after
mapping the surface geology made a magnetometer survey of the property.
Some 'dozing of the surface trace of the vein was done late in the year with
additional work, including underground exploration and drilling, scheduled
for early 1967.

The Department of Geology and Mineral Industriesstarted along-range
exploration into the thermal-spring potential in the state. Considerable
field work was done in the Klamath Falls area, where 500 residences are
heated with hot water obtained from wellsdrilled at or close to the point of
use. Several wells were thermally logged by staff members. Thermal ac-
tivity isknown to exist atseveral other places inthe state, and the Depart-
ment hopes to extend its studies to these and other areas in the future.

Materials for Lunar Research

Interest in lunar research increased during 1966 and numerous samples
from Oregon's "Moon Country" in central Oregon were shipped to various
research centers. A shipment of 15 tons of high-porosity basalt blocks was
obtained for testing special lunar drills. At the suggestion of one of the
nation's leading astro-geologists, the Department investigated the possibil-
ity of obtaining combined water from some of the volcanic tuffs of the area.
An inexpensive, lightweight, electrically heated furnace was constructed
by two staff members, and more than 3,000 cubic centimeters of water were
recovered from 59 kilograms of pre-dried tuff. Should the lunar surface
prove to be of volcanic origin, the ability to recover combined water from
the easily available rocks would be of paramount importance.

Metallurgical Plants

Demand for space-age metals, particularly titanium, increased in 1966
and resulted in a plant expansion at Oregon Metallurgical Corp.'s facility
at Albany. Oremet installed a titanium sponge unit with an annual capac-
ity of 3.6 million pounds. The addition of sponge production was a further
step toward complete plant integration. Wah Chang Corp. continued the
manufacture of a wide range of exotic metals and powders at its north Albany
site. Also in the Albany area the U.S. Bureau of Mines continued research
at its Electrodevelopment Laboratory, and Northwest Industries machined
reactive metals for high-temperature and corrosion-resistant applications.

Reynolds Metals Co. initiated a plant expansion at its Troutdale works.
When completed, the annual capacity will be 140,000 tons of primary alu-
minum. Reynolds celebrated the 20th anniversary of its operation of the
plant last summer. At The Dalles, Harvey Aluminum Co. produced 88,000
tons of virgin metal, slightly in excess of the previous year's record.
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Industrial Minerals

Sand and gravel and stone

Despite the considerable cutbacks inother segments of the state's econ-
omy due to the slump in building construction during 1966, the production
of sand andgravel and stone continued at almost exactly the samehigh level
as that of the year before. Oregon produced an estimated 20, 000, 000 tons
of sand and gravel, which is equal to a cone-shaped pile 2,000 feet in di-
ameter and 250 feet high. Nearly all of this was carefully washed, screened,
and then size-blended fosuit the particular application at hand. The pro-
duction of stone, all 21,000,000 tons of it, would make a second pile of
almost the same dimensions,

A long-term study of the geology and mineral resources of the Willam-
ette Valley has been undertaken by the Department in cooperation with the
State Division of Planning and Development under a prime contract with the
U.S. Department of Housing and Urban Development. Identification of sand
and gravel and stone resources within the area is included in the survey.
The Department has long recognized the importance to community growth
and industrial development of local deposits of these natural resources, and
the aim of the current study is to inventory these deposits and call the at-
tention of the various area planning groups to them.

Lightweight aggregates and pozzolan

Interest inpozzolan, the world's original cementing material, continued
to grow in Oregon during the past year. Three producers, namely Empire
Building Materials, Permanente Cement, and Oregon Portland Cement, were-
active during the year. Empire used expanded shale, Permanente benefici-
ated volcanicash, and OPC ground volcanic cinders. The Permanente plant
in Gilliam County was idled in mid-year and placed on a stand-by basis
with its silos full. The Department cooperated with the U.S. Bureau of
Mines on a sampling project of possible materials suitable for making poz-
zolan. The survey included clinoptilolite, volcanic tuff, pumicite, vol-
canic ash, tuffaceous siltstone, perlite, diatomaceous pumicite, and shale.

Production of lightweight aggregates continued at a high rate, with
almost a 10-percent increase in volume over the previous year. Two pro-
ducers, Cloverleaf Mines and Empire Building Materials, quarried and fur-
naced tuffaceous shales at their plants in northern Washington County. [n
the Bend area, Cascade Pumice Corp. and Central Oregon Pumice Co.
quarried pumice andvolcanic cindersin pits near Bend andproduced crushed,
screened, and blended lightweight aggregate for a wide variety of markets.
Uses for these natural aggregates included athletic cinder tracks, mixes for
lightweight concrete blocks and monolithic concretes, domestic walks and
driveways, roofing granules, horticultural applications, and landscaping.
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Plans for construction in 1967 of a perlite-popping plant at Bend were
announced by A. M. Matlock of Eugene. Raw material will be trucked
from a deposit 5 miles south of Paisley in central Lake County. Matlock
was the only diatomite producer in the state during 1966. Raw diatomite

was frucked to Eugene for processing from deposits near Christmas Valley in
northern Lake County.

Lime, limestone, and cement

Limestone, mined high in the Elkhorn Mountains of Baker County, was
burned by Chemical Lime at its plant on the outskirts of Baker. In the Port-
land area, Ashgrove Lime & Portland Cement Co. calcined limestone im-
ported from Texada Island, British Columbia. Both plants sold their product
on the open market. Pacific Carbide & Alloys Co. burned limestone for its
own use in the manufacture of calcium carbide in its north Portland plant.
Several other plants, principally paper mills and a sugar mill, also burned
either limestone to make quicklime or reburned calciumhydrate intheir kilns.

The manufacture of cement was confined to three plants in the state.
Oregon Portland Cement Co. operated its plants at Lime in Baker County
and Oswego in Clackamas County. The Lime plant burned limestone and
shale from nearby pits; the plant at Oswego imported barge-loads of stone
from Texada Island, British Columbia, and used local shales. Ideal Cement
Co. quarried limestone at its Marble Mountain quarry in Josephine County
and trucked it to its kilns at Gold Hill in Jackson County. At year's end
Ideal announced the closure of the plant, effective April, 1967. Oregon
Portland Cement began a $5.75 million plant expansion at its Oswego fa-
cility during the year. Completion is scheduled for mid-1967 and will in-
clude additional kiln capacity of 1.5 million barrels a year. This will give
the plant an annual capacity of 3.5 million barrels.

Bentonite
Central Oregon Bentonite Co. quarried bentonite at its Silver Wells
deposit in Crook County. The product was used in well drilling, stock feed

pellets, and as a sealant for water reservoirs and irrigation canals. Ander-
son Mining & Development Co. custom ground bentonite at its Bend plant.

Peat

A large peat-humus deposit near Enterprise in Wallowa County was
explored and developed during the year by Jewell's Mother Earth Co. Fol-
lowing a full year of investigation of possible markets, prices, rail rates,
and beneficiation and packaging procedures, the company installed screen-
ing and sacking facilities in anticipation of marketing both bulk and pack-
aged material in 1967.



OIL AND GAS EXPLORATION IN 1966

By V. C. Newton*

Oil companies operated off the Oregon and Washington coasts continuously
from April 1965 to October 1966, when equipment was moved to northern
California to explore offshore leases inthat area. During 1966, three deep
holes were drilled off the Oregon and one off the Washington coast. The
Standard-Union-Pan American group deepened a 5,600-foot test hole on
Tract 57 to 10,010 feet. The Department issued two drilling permits, one
deepening permit, and one redrilling permit. Figure 1 shows location of
drillings in western Oregon. Total footage drilled onshore in 1966 was
3,090 feet, and footage on the Oregon shelf lands amounted to 29,408 feet.
No favorable shows were reported in any of the Oregon tests, and interest
in the continental shelf prospects appears to be waning after six years of
exploration.

Offshore

At renewal deadline in December, the oil companies quitclaimed 14
federal tracts or approximately 20 percent of the Oregon shelf leases. Ex-
penditures to date in the Pacific Northwest offshore venture are estimated
to be $60 million. (A summary of the offshore exploration will be givenin
a later issue of The ORE BIN.) This total includes lease acquisition costs
as well as operation expenses.

Thickness of marine rocks offshore is probably as great as indicated by
seismic studies (20,000'+), but reportedly few sands were found in the holes
drilled thus far. Apparently sands mapped on the adjacent coastal plain in
rocks of Miocene, Oligocene, and late to middle Eocene age grade to
finer material a few miles offshore. None of the offshore holes is believed
to have penetrated the entire Tertiary marine section on the continental
shelf. Possibly the test holes were stopped in middle Eocene rocks; lower
Eocene rocks onshore in northwestern Oregon are predominantly volcanic,
and upper lower Eocene rocks in the southern coastal region are composed
of fine-grained sediments.

An idea of the Tertiary section off the central Oregon coast may be
inferred from the Sinclair Oil & GasCo. "Federal-Mapleton 1" drilled on~-
shore near the coastal town of Florence in1954. Approximate stratigraphic

*Petroleum Engineer, Oregon Dept. of Geology and Mineral Industries.
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relationships are:

Tyee sands and shales 0- 3,100
Umpqua shales 3,100 - 6,000
Conglomerate 6,000 - 6,600

Lower Eocene volcanics 6,600 - 12,880' TD

The "Federal-Mapleton 1" was abandoned at 12,880 feet after drilling
6,280 feet of basaltic flows below the Umpqua sediments; thickness of the
volcanics remains unknown.
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Figure 2. Wave and wind conditions off the Oregon coast (Oil and Gas
Journal, August 15, 1966).
Offshore Drilling, 1966
Tract Bonus Price Water  Total
Company No. Well Nome ({in millions)} Location Depth {ft.) Depth
Shell 18 Expl. Test 1 $1.6 26 mi. off coast 467 8,219
from Seaside
Shell 22 Expl. Test 1 .5 17 mi. off mouth 408 10,160
of Columbia River
Union 136 Fulmar 1 2.2 25 mi. off coast 404 12,221
from Heceto Head
Union-Standard~ 57  Grebe .35 16 mi. off coast 195 10,010

Pon Am. group

(Deepening)

from Weldport

in the North Pacific.
hampered the 1965-66 drilling.

After Shell's experience in conducting year-long operations off the
Oregon coast, no one was willing to attempt drilling this winter offshore

during much of the time from November to March.
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Onshore

Butte Qil of Oregon, Inc.,
began drilling a shallow test in
Washington County south of the
town of Corneliusin March. Plans
were to test Oligocene marine
sediments below Miocene lavas.
The company was engaged in fish-
ing operations at the close of the
year. The second shallow test in
1966 was drilled by Marvin Lewis,
a local wildcatter, 15 miles north-
west of Salem in the Willamette
Valley. Work on this hole was
suspended in August. Central Qils,
Inc., of Seattle, Wash., received
a permit to deepen a hole south~
east of Madras which was begun in
1952 by Northwestern Qils, Inc.
The group plans to explore Meso-
zoic marine sediments which are
overlain by Eocene lavas and pyro-
clastics, Commencement of this
venture hasbeen delayed until the
spring of 1967.

Ivan Vojvoda, associatedwith
Supreme QOil & Gas Corp., Moun-  Figure 3. Vojvoda “"Redrill" near
tain View, Cal., attempted to re- Lebanon (Len Owen rig, Rio Vista,
drill Linn County Qil Development  Cal.)

Co.'s "Barr 1", but operations

were terminated after loss of tools in the hole, The "Barr 1" was drilled
in 1958 a few miles north of the town of Lebanon and shows of oil were
reported (Figure 3). Subsequent testing failed to produce any oil and only
a small amount of gas was obtained.

Future

More drilling is expected off the coast of Oregon, probably on tracts
southwest from the mouth of the Columbia River and offshore from Heceta
Head. One or two additional holes will probably be drilled off the Wash~
ington coast also. Exploration beyond 1967 will depend on whether or not
any significant oil or gas shows are found this year.

Onshore, one or possibly two shallow wildcats are expected to be
drilled inwestern Oregon in 1967, and the deepening by Central Qils, Inc.,
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Onshore Drilling, 1966

Permit Depth
Company No. Well Nome Location (Feet) Status
Butte Oil of 55 Cowan 1 NW} sec. 8, 959 Fishing for
Oregon, Inc. T.1S.,R.3wW. dritl pipe.
Washington County
Central Qils, 57D Morrow 1 SWi sec. 18, 3,300 Suspended.
Inc. T.12S., R.I5E. Deepening has
Jefferson County not begun.
Marvin Lewis 56 Crosstey - NEZ sec. 31, 2,100 Suspended.
Jennings 2 T.6S., R. 4W.
Polk County
lvan Vojvoda 58RD Barr 1} NW} sec. 32, 4,529 T7.D Abandoned.
(Linn County T.11S.,R.1W, 3,937R.D Made 31' of new
Oil Develop- Linn County hole, then
ers, Inc.) twisted off.

should be underway in eastern Oregon by spring. Activity onshoreby large
firms is expected to be very limited, at least for the next few years.

Use of petroleum and natural gas in the Pacific Northwest is expected
to increase substantially in the next two decades. Gasoline consumption
is projected to increase 113 percent by 1985, as compared to the 1960 level
(Conkling, 1966). The Northwest market provides an attractive reward for
those who discover local sources.

Return on investments today in foreign oil is not much better than that
received from domestic ventures (Oil and Gas Journal, October, 1966).
Incentive to re-examine the possible producing areas in North America is
growing and it is hoped that the sedimentary basins in Oregon will be ex-
plored further before the region is rejected as a prospect.
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A DECLARATION OF POLICY

By The American Mining Congress*

Within little more than a century the United States advanced from a strug-
gling young country to the most powerful nation in the world. This remark-
able achievement was attained because we were a nation of industrious
people, living in a free-enterprise society, and possessing the ingenuity to
develop the country's extensive natural and human resources.

The American mining industry at home and throughout the free world
developed abundant sources of metals, minerals, and energy fuel for the
industrial societies of the West. Recent economic and political difficulties
remind us that this world-wide productive network is not a gift of nature
but the work of man and of his drive and ingenuity, and that it needs to be
sustained and furthered.

The discovery and exploitation of mineral deposits require enormous
expenditures of capital. Profits from successful operations must make up
for fruitless searches as well as furnish the starting capital for new ventures.
Political and economic policies of our government must be realistic in their
application to the minerals industries if these industries are to remain com-
petitive and supply the needs of the nation's expanding economy.

With strains of war, with new dimensions of space and atomic energy
has come a larger role of government in national and international econom-
ic life. While public responsibilities are inherent in our complex society
and the need for cooperation between public and private sectors of the econ-
omy is recognized, great care must be exercised by government to avoid
infringement of the rights, responsibilities, and incentives of the private
sector which are essential to our free-enterprise system and a cornerstone
of our national security and welfare. « » «

Public Lands

Our growing population, expanding economy, and modern armament
require a constant increase in the supply of metals and minerals. This is
the responsibility of the American mining industry. For the mining industry
to meet these demands under a free-enterprise system, the public lands of

* Excerpts from a policy declaration adopted at Salt Lake City, Utah, on
September 11, 1966.
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the United States must be freely open to location so that the prospector and
engineer may make new discoveries and open new mines.

We welcome and urge a thorough study by the Public Land Law Review
Commission of the mining laws and government regulations and procedures
relating to the administration of the mining laws.

We are confident that such a study will recognize the importance of
preserving the fundamental principles of the mining laws, which are based
upon the right of individuals to search for, discover, develop, and acquire
title to the metals and minerals lying within the public domain. We firmly
believe that such a study will reveal erroneous interpretations of the min-
ing laws and that regulations and administration inconsistent with the basic
principles of these laws have not been in the public interest and have fre-
quently prevented the operation of the mining laws in accordance with the
intent of the Congress.

We recognize that the public lands should be used in as many ways as
their resources permit, and we again express our agreement with the prin-
ciple of multiple use. The public domain should be open to compatible uses
even where one use predominates. No area should be closed to exploration
for minerals or to mining in the absence of a compelling national interest
demonstrated in a public hearing.

All withdrawals should be reviewed periodically, and areas found to
be in excess of need should be reopened to mining locations.

As the nation's mineral resources cannot be developed and their value
to the country determined until after they are discovered, public lands
should be kept open wherever possible to mineral exploration and the loca-
tion of new discoveries.

Exploration must, for the most part, be directed to the discovery of
nonoutcropping and often deeply buried mineral deposits. Hence, appro-
priate supplementary legislation, in keeping with the basic concepts and
intent of our present mining law, is required to afford reasonable predis-
covery protection to one who is in good faith engaged in seeking a discov-
ery of minerals. Such protection is needed to encourage expenditure of the
large sums necessary to carry forward mineral exploration.

The Congress should explicitly and with care spell out the limits with-
in which the administrative agencies are permitted or required to act in
administering public lands. The administration of public lands is a proper
subject of concern to the states in which such lands are located. Therefore,
we believe that the views of such states relating to policy for the utiliza-
tion of resources within their respective boundaries should be considered.

The law of discovery, as intended by the Congress in enacting the min-
ing laws and as interpreted by the contemporaneous decisions of the courts,
encouraged the search for and development of new ore bodies. The law of
discovery has been distorted by the Office of the Solicitor of the Depart-
ment of the Interior as to discourage rather than encourage this search. The
original concept of discovery should be maintained.
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We urge the Department of Agriculture and its Forest Service, the De-
partment of the Interior and its Bureau of Land Management, and all other
government agencies dealing with the public lands to administer their regu-
lations fairly and uniformly and to formulate and carry out their regulations
in a manner which will encourage and not discourage the development of
our mineral resources. x & =

Gold, silver, and monetary policies

Current estimates indicate that the nation is still faced with a substan-
tial deficit in its balance of payments. Monetary gold stocks of the United
States continue to decline as foreign central banks and other official agen-
cies exercise their right to convert dollars into gold at $35 per ounce. No
discernible progress has been made in efforts to achieve a more stable mon-
etary order by international agreements. None to date has done more than
meet an immediate crisis.

Gold remains the final basis of settlement in international financial
transactions and is not likely to be displaced by any monetary units based
on credit alone. Maintenance of a monetary stock of gold more than ever
is a vital need, and additions to it from whatever source are surely in the
nation's interest. One obvious move to accomplish this end and improve
our country's financial strength would be to increase the output of gold from
domestic mines. To gain this objective, we again recommend:

Enactment of legislation by the Congress of the United States to
provide tax incentives or financial assitance payments, or both,
to present and potential domestic gold producers to stabilize and
insure greater life of existing properties, to reopen closed mines,
and to stimulate aggressive search for new gold ore reserves.

As ever larger quantities of the new base-metal 10-cent and 25-cent
coins authorized by the Congressin June 1965 are released for circulation,
it is apparent that silver dimes and quarters are disappearing, following in
the footsteps of the silver dollar and the silver half-dollar. We believe
that the complete substitution of base-metal coins for our silver coinage
was a mistake and has proved unnecessary. We believe that a subsidiary
coinage of intrinsic value is of great benefit to the nation and to the pres-
tige of the dollar. We urge that the Congress, at an early date, authorize
the mint to strike 10-cent and 25-cent coins of 40 percent silver content
as it is now authorized to do in the case of 50-cent pieces. Furthermore,
as soon as minting capacity permits, silver dollars of 40 percent silver con-
tent should be minted.

15



METALS AND MINERALS CONFERENCE TAKING SHAPE

The nineteenth Pacific Northwest Metals and Minerals Conference, sched-
uled for April 19, 20, and 21, 1967, will attract miners, geologists, met-
allurgists, and economists from all of the West. The conference is jointly
sponsored by the American Institute of Mining, Metallurgical, and Petro-
leum Engineers, the American Society for Metals, and the American Weld-
ing Society. The three days of technical sessions and various social
functions will be held at the Sheraton Motor Inn in Portland. Field tripsto
local metallurgical plants andtunneling and dredging projects are scheduled.
One of the highlights of the conference will be the Third Gold and
Money Session. The two previous sessions, both held in Portland, have at-
tracted mining men and economists from a wide area. Speakers from as far
away as South Africa are expected to be present. A full day of papers and
a noon luncheon have been set aside for this popular feature. Dr. lan
Campbell, Director of the California Department of Conservation and until
recently Chief of the California Division of Mines and Geology, will speak
on the growing problems of "Social Geology" at the Friday night banquet.
Eight major technical sessions at which 81 papers will be presented in-
clude the following: material science, welding, electric furnace, gold
and money, mining and geology, minerals beneficiation, petroleum and
marine mining. A complete program for the ladies will include tours,
fashion shows, and luncheons. Additional information may be obtained
from Ralph S. Mason, 1069 State Office Building, Portland, Ore., 97201.

* * * * *

BRONOWSKI TO DELIVER CONDON LECTURES

The Condon Lectures this year will be delivered by Dr. Jacob Bronowski,
Senior Fellow at the Salk Institute for Biological Studies at San Diego, Cal.
Dr. Bronowski received his degree at Cambridge in England and was senior
lecturer at the University of Hull. He is an internationally known mathe-
matician, anthropologist, and philosopher of science. His lecture dates
are: February 20-21, University of Oregon; February 22-23, OregonState
University; and February 27-28, Portland State College.

* * * * *

OAS TO MEET AT WILLAMETTE U,

The Oregon Academy of Science will hold its annual meeting February 25
at Witlamette University, Salem. Presentation of papers will begin in 9:30
a.m. in Collins Hall, At 1:30 p.m. there will be a short business meeting
followed by a speaker. Afternoon papers will be given from 3 to 5 o'clock.
Dr. G. T. Benson of the Department of Geology, University of Oregon, is
chairman of the Geology-Geography section.

* * * * *
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SUMMARY OF OIL AND GAS EXPLORATION
OFF THE COAST OF OREGON AND WASHINGTON
1961 - 1966

By V. C. Newton, Jr.*

Oil companies will be hard pressed to evaluate all their holdings on the
continental shelf bordering Oregon and Washington before the leases
expire. Federal OCS (outer continental shelf) leases will terminate in De~
cember 1969 for those 5760-acre tracts not definitely established as produc-
tive. The five-year period 1961 through 1965 was a time of vigorous
activity involving geophysical studies and test drilling. By the end of 1966,
the oil industry had expended an estimated $73 million in the Pacific North-
west venture fo test promising offshore locations. To date no commercial
discoveries have been announced. The two summer seasons left for drilling
operations must yield a discovery well, or interest will decrease until an-
other exploration cycle is generated.

Originally, 101 lease tracts were taken in the October 1964 sale
(600,000 acres), but 20 tracts were dropped in December 1966. This leaves
470,000 acres to evaluate before the close of 1969.

Results Examined

Assessment of geophysical data and borehole-survey records lies solely
with the oil-company scientists, since such information is available only to
them and will not be released to outside organizations for some time. How-
ever, many deductions can be made concerning the offshore prospects by
observing the activity of exploration companies. Increases or decreases in
operations are easily noted, and lease cancellations are open to public pe-
rusal.

Cancellations occurred following the drilling of deep holes in the Alsea,
Siletz, and Heceta offshore lecse blocks in Oregon and in the lease block
off Willapa, Wash. (see table 1). Undoubtedly, the drilling showed these
areas to be unproductive. Just as significant as the cancellations are the
leases retained near deep test holes (see accompanying maps). Standard
and Union retained leases near the hole in the Siletz lease block on the
west flank of Stonewall Bank. Therefore, these leases muststill hold promise.

* Petroleum Engineer, State Department of Geology and Mineral Industries.
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Table 1. Lease Cancellations*

OCS No, Lease Block Tract No. ** Lessee

PO%0 Alsea Bay, Ore. 54 Pan Am. 50%; Atlantic 25%; Sin-
PO93 57 clair 9,375%; Superior 7.375%;
PO9%4 58 Canadian Superior 6.25%; J. Ray
PO9%5 60 McDermott 2%.

PO%6 61

PO9? 64

PO103 Siletz Bay, Ore. 74 Standard Oil; Union Oil.

PO106 79

PO107 82

PO108 87

PO130 Heceta Head, Ore. 136 Union Oil.

PO135 Heceta Head, Ore. 142 Pan Am. 50%; Atlantic 25%; Sin-
PO136 143 clair 9.375%; Superior 7.735%;

Canadian Superior 6.25%; J. Ray
McDermott 2%.

PO137 Heceta Head, Ore. 144 Texaco; Atlantic; Mobil.

PO148 Willapa, Wash . 14 Pan Am. 50%; Atlantic 25%; Sin-
clair 9.375%; Superior 7.375%;
Conadian Superior 6.25%; J. Ray
McDermott 2%.

PO149 Willapa, Wash. 16 Shell 50%; Pan Am. 25%; Sinclair
10.9375%; Superior 9.9375%;
Canadian Superior 3.125%; J. Ray
McDermott 1.0%.

PO151 Willapa, Wosh. 20 Pan Am. 50%; Superior 19.875%;
PO152 21 Sinclair 21.875%; Canadian Supe-
PO153 24 rior 6.25%; J. Ray McDermott 2%.
PO160 36

* Cancellation data obtained from: Branch of Oil and Gas Operations Office,
West Coast Region, U.S. Geological Survey, Los Angeles, Cal.
** Maps showing lease tracts can be found in the November 1964 ORE BIN.




Most leases in the Heceta Bank area have been maintained even after the
abandonment of two deep holes. Union Oil Co. dropped its $2 million tract
following drilling of a 12, 285-foot hole in 1966, while Texaco, Atlantic,
Pan American, and others relinquished three tracts nearby but no others.

Shell Oil Co. has kept all of its offshore leases in Oregon and Wash-
ington, which is quite surprising since the firm has either drilled or beena
part of the drilling of five of the eight holes thus far put down in the shelf
region. It is also apparent that Shell has more information about the shelf
geology than any of theother oil companies (see table 3). Attention should
be drawn to the fact that Shell retained its lease off Willapa Bay with the
deep hole drilled by Shell-Pan American Group, even though all the near-
by leases were dropped. Several postulations could be made for this, but
perhaps future deepening or redrilling is the most reasonable explanation.
Sands containing hydrocarbons were tested andreported to be non-commercial.
Re-entering the hole and drilling the lower portionin a new direction would
allow testing of the sands at a nearby location, while utilizing the casing
and the upper several thousand feet of the old hole. This would save the
cost of drilling a second test on Shell's Willapa lease.

The decision by Pan American Petroleum not to bring Southeastern
Drilling, Inc.'s large floating platform to the West Coast from Japan in 1966
was the first suggestion that at least some firms were becoming disenchanted
with the Northwest shelf prospects. The conclusion to leave SEDCO "135A"
in the South Pacific apparently came after an agreement was reached with
Shell in the summer of 1966. Shell had an exclusive contract to operate
the Blue Water [, but decided to let its competitors use the equipment.
Most of Shell's leases are near enough to test holes to have been evaluated
geologically, except three tracts in 1500 feet of water 30 miles off the
coast from Tillamook and one tract 15 miles off the coast from Hoh Head.
Since Pan American and others hold most of the leases in the Hoh Head areq,
Shell may agree to share costs of a test drilling with them.

Depth of holes drilled thus far off the Oregon and Washington coasts
demonstrates that sediments are at least 15,000 feet thick. Some reports
suggest thicknesses in excess of 20,000 feet. However, siltstones and mud-
stones are found to be the dominant rock types, with occasional sands.
Clay and volcanic ash no doubt limit the permeability of the sands, a situ-
ation which is prevalent onshore along the coast. Apparently geologic con-
ditions found to date in the search are partly encouraging and partly dis-
couraging.

Benefits Accrued

What gain has the offshore work been to the Oregon economy? Lease
bonus payments and rentals totalling $43 million have gone into the U. S.
Treasury with no compensation paid the states. Nonetheless, Oregon has
benefited from the $30 million expended in exploration studies offshore in
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the Northwest. For the past five years the ports of Astoria, Coos Bay, and
Newport have been the headquarters for supplies and services for the seis-
mic and drilling fleets. The fleet used in offshore exploration consisted of:
1 floating platform, 1 heavy drilling ship, 6 light drilling ships, 7 supply
ships, 12 auxiliary boats, and 14 seismic boats.

Several other recent industrial developments may be an indirect result
of the value expressed by oil companies in offshore prospects. Oregon in-
dustries were made aware of prospective business opportunities associated
with the offshore activity through efforts of this Department and through
cooperative projects with the Oregon Division of Planningand Development.
Whether or not such apprising of industry influencedits actions isnot known,
but industrial developmentrelated to petroleum resources hasoccurred with-
in the last year or two. Northwest Natural Gas Co. constructed more than
$11 million worth of new pipelines in 1965-66 to the coastal areas of the
state. Shell Oil Co. completed a $10 million nitrogenous fertilizer plant
in the summer of 1966 near St. Helens on the Columbia River in northwest-
ern Oregon. The plant utilizes natural gas and atmospheric nitrogen. An-
nual productionis estimated tobe valued at $9 million. The Albina Engine
& Machine Works of Portland has received several contracts for work onoff-
shore drilling platforms. The company remodeled a self-elevating drilling
platform for the J. C. Marthens firm in 1966 at a cost of $1.2 million and
performed general repairs on the Brown & Root Co. Alaskan fleet early in
1967 (figure 1).

In October of last year, the American Pipe & Construction Co. re-
ceived its third contract to build a large development platform for use in
Alaska. Earlier in 1966, American P&C completed work on the 3900-ton
"Monopod" and a four-legged platform of equivalent size. Building of each
unit involved a multimillion-dollar contract requiring employment of 500
construction workers. Construction was done in the Vancouver, Wash.,
shipyards, but the firm's main office is in Portland.

What other gain has come from offshore work? There is no doubt but
that the state's offshore mineral resources look more interesting. Successful
drilling in deep ocean waters off the coast of Oregon has demonstrated that
equipment is now available to exploit shelf minerals. This advance in tech-
nology has increased the potential value of shelf lands lying off the Oregon
shore. Besides proving the feasibility of deep-water operations, offshore
oil exploration has supplied valuable geologic data which can be used in
future development.

Expenditures Estimated
The most costly items of offshore exploration include seismic studies,
bottom sampling, lease acquisitions, and deep drilling. Of the estimated

$73 million spent on these activities off the coasts of Oregon and Washing-
ton, Shell Oil Co. has expended perhaps as much as 35 percent, while 16
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Figure 1. Brown & Root Co. 500-ton crane shown installing the "Monopod"
platform at Cook Inlet, Alaska, last summer. The $9 million drilling
platform was built in Vancouver, Wash. shipyards by the American
Pipe & Construction Co. of Portland. After erecting the "Monopod"
and completing work on other structures in the inlet, the B &R fleet
of four barges, two tugs, and three utility boats moved to Portland for
repairs at the Albina Engine & Machine Works. (Photograph courtesy
Brown & Root Co., Houston, Tex.)
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other major companies have accounted for the remaining 65 percent. Of
the 16 firms, Pan American Petroleum, Union Oil Co., and Standard Qil
Co. of California are the main contributors.

Lease bonuses and yearly rentals amount to $43 million, while geo-
physical and geological studies probably cost $16 million in the five-year
period, 1961-1966. Deep drilling is estimated to have cost more than $14
million. The first year of drifling (1965) was inordinately expensive b:-
cause there had been no prior experience in this region; costs ranged be-
tween $100 and $300 per foot. Assea conditions became known, later
operations experienced less difficulty and footage costs averaged $60
(Montgomery, 1966).

Expense of seismicwork and bottomsampling was figured using a week-
ly crew cost for the different types of equipment: geophysical, $15,000;
bottom sampling with rotary, $20,000; bottom sampling with drop barrel,
$2000; and geological party, $2000. Overhead is estimated to have been
between 20 and 30 percent, depending on the type of work done. The ac-
companying graph shows yearly expenses for Oregon offshore exploration.

OREGON OFFSHORE COSTS
1959- 1966
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Exploration Work Recounted

Drilling operations were conducted by Shell Oil Co. on a year-around
basis off the Northwest coast from August 1965 to the end of October 1966.
Working offshore through the winter months was hazardous and expensive
for Shell. A large helicopter was lost while transferring crew members dur-
ing a winter storm, but fortunately the men were rescued by the U.S. Coast
Guard. On another occasion, huge waves and hurricane winds forced the
9800-ton drilling platform, Blue Water |l (figure 2), off location and near-
ly two months were lost in repairing casing and wellhead equipment. Blue
Water I, however, proved itself capable of deep-water operation in the
North Pacific by drilling six deep holes in 14 months and deepening a sev-
enth hole from 5600 to 10,000 feet. No winter drilling in the Northwest
was planned for 1966-67.

Union and Standard, using Western Offshore Drilling & Exploration Co.
drilling barge No. 3, put down two deep holes off the Oregon coast in
1965 within a six-month period. Costs per foot were much higher for WODE-
CO I than for the Blue Water |l during the Oregon operations, but more
drilling would probably have lowered footage costs for the large drillship.

Formation tests were made on the Shell-Pan American group Willapa
Bay hole, but company officials did not confirm discovery of any commer-
cial zones in the well. No shows were reported from any of the other sev-
en test holes (table 2),

Table 2. Deep Offshore Wildcats
Water Drilled

Company Area Name Depth Depth Status
Shell-Pan Willapa Bay 237’ 13,179' Abandoned 6/4/66. 7" csg
Am. et al. set at 10,000'; oil shows

tested.
Shell Seaside 470" 8,219' Abandoned 3/14/66.
Shell Seaside 400' 10,160'  Abandoned 7/2/66.
Shell Heceta Head 330 3,348' Abandoned Sept. 1965.
Shell Heceta Head 330 8,353'  Abandoned 10/17/65.
Standard- Siletz Bay 425' 12,625  Abandoned 8/5/65.
Union
Union- Alsea Bay 200’ 10,010  Abandoned 10/13/66.
Standard-

Pan Am. et al.

Union Heceta Head 400' 12,285' Abandoned 8/24/66.
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During 1963 and 1964, prior to the lease sale, most of the firms did
extensive bottom sampling to supplement geophysical data. Hundreds of
samples were taken by simply dropping a heavy steel tube to bottom and
punching out @ "biscuit" of rock from the sea floor. Where bedrock was
not exposed it was necessary fe drill through the recent unconsolidated ma-
terial with rotary drilling equipment to obtain fresh rock samples. Cores
were studied to determine the nature of the sediments and to date the age
of the rock by paleontological means. Inspite of greatdifficulty from ocean
currents and swells, operators of light drilling ships were able to obtain the
information they sought. A fleet of six drilling ships was used in these op-
erations; two ships utilized dynamic positioning equipment which allowed
drilling to be done without setting anchors.

Geophysical studies began in June 1961 following passage of the Ore-
gon Submerged Lands Act. Explosive and non-explosive equipment was
employed in seismic work by the oil companies (table 3). It was believed
that penetration of sound waves deep into the shelf rocks could be obtained
only by use of explosives. Early surveys were met with a great deal of op-
position from fishermen, who felt their livelihood was being jeopardized by
the seismic work. Careful supervision of the seismic operations by the State
Fish and Game Commissions proved that no harm to the fisheries industry
resulted from the operations (figure 3). After the lease sale in October 1964,
seismic work diminished to an occasional survey.

Land ownership and locations of the holes drilled off Oregon and Wash-
ington are shown on the accompanying maps. The major portion of state
submerged lands shown under lease off the Washington coast was acquired
in 1961 because of the discovery of oil near Ocean City by the Sunshine
Mining Co. Later submerged land auctions in Washington did not generate
much competition.

Economic Factors Described

The possibility of finding oil and gas on the continental shelf border-
ing Oregon must be evaluated by industry in context with the prospects of
all other areas open to exploration by United States firms. Such a compari-
son is understandably difficult, and for each oil company a different set of
controlling factors affects the decision of where to look for new resources
and how much money to spend.

If a discovery is made in a new area, the whole oil industry must de-
cide whether or not to rush in and obtain land rather than allow one or two
firms to control a significant amount of production. It is this sort of compe-
tition that can drain exploration capital away from one prospective area to
another in a matter of a few months.

The offshore search for oil in Oregon and Washington was initiated in
1960, three years before the Shell-Standard-Richfield discovery in the Cook
Inlet, Alaska, and five years before the U.S. Supreme Court awarded
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Figure 2. Blue Water Il, a huge floating platform owned by the Santa Fe
Drilling Co., is shown being towed to one of the drilling sites off the
Oregon coast. The equipment was used to drill six of the seven deep
holes off the Northwest coast during 1965-1966. (Photograph courtesy
Crowley Launch & Tugboat Co., San Francisco, Cal.)

Figure 3. Seismic operations off the Oregon coast in 1964. The fleet con-
sisted of a data recording boat (not shown), an explosives boat, and a
fisheries observation boat. (Photograph courtesy of Shell Oil Co.)
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Table 3. Estimated Geological and Geophysical Activity
Offshore in Oregon and Washington
Type Crew Core ship &

Company Survey Weeks Contractor Date
Atlantic- seismic 12 La Ciencia- 1963-65
Richfield Co. bottom sampling 7 Global Marine Expl. 1963

coastal geology 7 1963-64
geochemical 2 1964
Atlantic- bottom sampling 12 Exploit- 1964
Richfield-Mobil Submarex Corp.
Continental Qil seismic 2 1965
Gulf Oil seismic 15 1961
Corp. bottom sampling 4 (?) 1961
coastal geology 12 1961
Humble Qil seismic 8 1964
& Ref. bottom sampling 3 Submarex- 1964
Global Marine Expl.
Mobil Oil Co. seismic N 1964
*OSU & Scripps seismic 2 1965
Inst.
Pan American coastal geology 18 1964
Petrol.
Shell Oil Co. seismic 215 1961-66
bottom sampling 102 Eureka-Shell Oil 1961-64
coastal geology 25 1961-63
Standard Oil seismic 17 1961-66
Co. coastal geology 15 1961-63
Standard-Union bottom sampling 12 Caldrill- 1964
Caldrill, Inc.
Standard Group |

Humble aeromagnetic 5 1961

Pan American

Superior

Marathon

(continued)

*  This work was not included in coast estimates.
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Table 3. Continued
Type Crew Core ship &

Company Survey Weeks Contractor Date
Standard Group |,
continued

Texaco

Mobil

Phittips

Richfield
Standard Group !|

Humble seismic 12 1962

Pan American

Superior

Marathon

Texaco
Superior gravity 12 1962

seismic 17 1962-64
Superior- bottom sampling 8 Submarex- 1964
Pan American Global Marine Expl.
Texaco, Inc. seismic 4 1964
Texaco-Humble bottom sampling 7 Western Explorer- 1964
Global Marine Expl.
Union Qil Co. seismic 18 1961-62
bottom sampling 7 La Ciencia- 1962
Global Marine

Union-. bottom sampling 8 Exploit- 1963
Standard Submarex Corp.

submerged lands lying between the mainland of southern California and off-
shore islands to the federal government. Undoubtedly the important discov~
ery in Alaska diverted attention from the Oregon and Washington programs
and forced immediate appropriations by oil firms to compete for production
in the Cook Inlet. Several hundred million dollars have been expended
over the past three years in the Alaskan development.

The first federal sale off the coast of southern California was held in
December 1966 and record per-acre bonuses were paid for one lease ($10, -
600 per acre for one tract off Carpinteria, Santa Barbara County). The
lease bordered an oil field which is on state submerged land. More OCS
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sales are expected on the southern California shelf. Had the settlement of
the disputed shelf lands off southern California been made at a later time,
capital now allocated for that region would have been available for Ore-
gon. It is the press of competition for productive lands in California and
Alaska, accompanied by the drilling of six dry offshore holes, that has
dampened the activity in Oregon.

Conclusions

The results of drilling in the Northwest to date are not as discouraging
as they appear to be. Sedimentary rocks exist on the shelf in great thick-
ness and areal extent. The prospective shelf region off Oregon and Wash-
ington covers at least 9000 square miles to a water depth of 600 feet.
Although sands reportedly have been lacking in the holes drilled to date,
they do occur at many places on shore along the coast. Two or three wells
on the shore at Ocean City, Wash., have produced significant amounts of
oil and the E. M. Warren "Coos County 1-7" drilled in 1963 a few miles
south of Coos Bay obtained shows of oil and gas.

Statistically, Oregon has as good a potential for oil discovery as any
other wildcat area. The probability of finding oil in a prospective area is
1 chance in 10, and 1 chance in 50 that a field larger than 1 million bar-
rels will be discovered. Western Alaska offers a fair comparison with Ore-
gon on a statistical basis, as far as oil and gas exploration is concerned.

Prior to Discovery Since Discovery
Expl.  Totdl Holes Expl. Total Holes
costs holes  5000'+ costs holes 5000'+
Alaska $80 million 121 17 1 $720 million 257 240
Oregon  $75million 177 25 - - -

Alaska's Swanson River Field was discovered in 1957 by Richfield Oil
Corp. Middle Ground Shoals Field was discovered in Cook Inlet six years
later by a consortium of Shell, Richfield, and Standard Oil Companies. In
1966 an average of 12 drilling rigs operated in the Cook Inlet; of these 5
were of the floating type and 7 were bottom supported. The rapid transi-
tion of the Cook Inlet within a three-year period from a wildcat test to an
important producing province points out the necessity of competing in new
areas. Exploration programs of oil companies must be flexible enough to
allow large diversions of capital to new developments. Thus the work off-
shore from Oregon is subject to the fluctuation of oil company commitments,
especially those on the West Coast.

If the right geologic conditions exist in a region, and we believe they
exist in Oregon, the discovery of oil and gas is directly related to the
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number and depth of holes drilled. [f25 additional deepholes were drilled’
in the state, an oil discovery would very likely be made. Controlling fac-
tors outside the state will determine the future of such test drilling.
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* * * * *

METALS AND MINERALS COMING TO PORTLAND

The Pacific Northwest Metals and Minerals Conference will convene at the
Sheraton Motor Inn April 19, 20, and 21. The conference, which was first
held in Portland 19 years ago, was originally sponsored solely by the Ore-
gon Section of the American Institute of Mining and Metallurgical Engin-
eers. Because of the success of the conference over the years, cosponsorship
by the A nerican Society for Metals and the American Welding Society has
been added. The conference meets in Portland every third year, with Spo-
kane and Seattle hosting the meet in turn. Last year the conference was
invited to Vancouver, B. C.

The theme selected for this year's meeting is "Materials for Inner and
Quter Space." Papers stressing the problems and solutions to the conquest
of interplanetary "outer space" and the "inner space" beneath the waves
and under the ground will be presented by speakers from industry, private
research organizations, and state and federal agencies.

First technical session of the conference will be the Marine Mining
meeting held Wednesday afternoon, April 19. Numerous plant tours and
field trips are also scheduled for the opening day. Technical sessions to be
held on Thursday include Welding, Electric Furnace, Mining and Geology,
three Material Science sections, and Minerals Beneficiation. On Friday
the third Gold and Money Session will start with the delivery of a series of
papers by internationally recognized authorities on the problems of gold.
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Following the Gold and Money Luncheon, a panel composed of the morning
speakers will explore the papers read in greater depth. Other technical
sessions scheduled for Friday include Welding, Material Science, and Pe-
troleum.

The conference will also feature exhibits by manufacturers and service
organizations, a full two-day program for ladies, and an after-the-papers-
are-over social evening Friday which will include a cocktail party, ban-
quet, and dancing.

CONFERENCE CALENDAR

Wednesday Thursday
8:00 - 5:00 Registration and Exhibits. 7:30 - 8:30 Speaker’s Breakfast.
9:00 Ladies’ Hospitality and 8:00 - 5:00 Registration and Exhibits
registration 8:30 - 10:00 Ladies Hospitality Room open.
11:00 - 6:00 Field trip to Albany exotic 8:30 - 11:30 Material Science Technical
metals plants, Sessions.
12:00 No-host luncheon. 8:30 - 11:30 Welding Technical Session.
8:30 - 11:30 Electric Furnace Technical
1:00 - 4:00 Field trip to Oregon Steel Se‘ssion.
Mills. 8:30 - 11:30 Mining and Geology Tech-
Field trip to Port of Portland mc?l Session.
dredge. 10:00 - 4:45 Ladies Tour of Portland,
1:00 - 4:00 Field trip to Portland Dock Fosh.lon Lunch‘. '
Commission bulk ore- 12:30 National President's
handling facility. Luncheon.
1:00 - 4:00 Ladies cruise of Portland . . .
Harbor . 1:30 - 4:30 Material Science Technical
Field trip to West Hills Sessnczns. . .
twin=-bore tunnel . Welding Technical Session.
1:30 to 4:30 Maiine Mining Technical Mm‘eruls Beneficiation
Session. Session.

7:00 -9:30 ESCO Plant Tour.

Friday

7:30 - 8:30 Speaker's Breakfast,
8:00 - 5:00 Registration

9:00 Ladies Hospitality Room open.
8:30 - 11:30 Material Science Technical
Sessions.

Welding Technical Session.

Gold and Money Session.
12:00 Ladies' Travel Luncheon.
12:30 Gold and Money Luncheon.

1:30 - 4:30 Gold and Money Panel .
Welding Technical Session.
Petroleum Technical Session.’

5:00 - 6:00 Cocktail Party,

7:00 - 9:00 Banquet.

9:00 - 12:00 Dancing.
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TECHNICAL SESSIONS

Marine Mining Session
Wednesday, 1:30 to 4:30 P. M.

Chairman: Arthur P. Nelson, Research Director, Marine Minerals
Technology Center, U.S. Bureau of Mines, Tiburon, Cal.

"Mining Diamonds off South West Africa," by Norman A. Grant, Produc-
tion Manager, International Exploration and Production Division, Tidewater
QOil Co., Los Angeles, Cal.

"Offshore Tin Exploration and Dredging in Indonesia and Thailand, " by Dr.
Rudolph Osberger, Manager, Offshore Exploration and Mining, {ndonesian
Tin Mining Enterprises, Indonesian Government, Djakarta, Indonesia.

"Legal and Political Aspects of Mining the Sea," by William E. Grant,
Pacific Coast Outer Continental Shelf Office, Bureau of Land Management,
Los Angeles, Cal.

"Potential of Submersible Systems for Undersea Mineral Exploration and Ex-
ploitation," by Dr. Andreas B. Rechnitzer, Director, Ocean Sciences,
Ocean Systems Operations, North American, Inc., Anaheim, Cal.

Mining and Geology Session
Thursday, 8:30 to 11:30 A. M.

Chairman: A. E. Weissenborn, Research Geologist, Branch of
Resources Research, U.S. Geological Survey, Spokane, Wash.

"Machine Bored Tunnels and Raises: Their Application to Underground
Mining," by R. J. Robbins and Donald L. Anderson, to be presented by
R. J. Robbins, President of James S. Robbins and Associates, Seattle, Wash.

"Near Shore Heavy Meta! Program of USGS in Southern Oregon and North-
ern California," by H. Edward Clifton, U.S. Geological Survey, Menlo
Park, Cal.

"Bureau of Mines Research Using Simulated Lunar Materials, " by Thomas C.
Atchinson and David E. Fogelson, U.S. Bureau of Mines, Minneapolis, Minn.

"Land Conflicts in the Minerals Industry," by A. L. Service, U.S. Bureau
of Mines, Spokane, Wash.
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"Is the Mineral Leasable or Locatable? " by Russell Wayland, Assistant Chief,
Conser:.ation Division, U.S. Geological Survey, Washington, D. C.

"Buveau of Mines Participation in Developing Lunar Drill Systems," by
Jomes Paone, U. S. Bureau of Mines, Minneapolis, Minn.

Minerals Beneficiation Session
Thursday, 1:30 to 4:30 P. M.

Chairman: Horace R. McBroom, Mining Engineer, U. S. Bureau
of Land Management, Portland, Ore.

"Gold Milling at the L-D Mines Operation," by A. J. Almquist, Mill
Superintendent, Wenatchee, Wash.

"Magnesite Beneficiation from Pit to Finished Product," by Gene M. Kerns,
Mill Superintendent, Northwest Magnesite Co., Chewelah, Wash.

"Big Rod Mill at Permanente," by Arnold Kackman, Project Engineer for
Kaiser Engineers, Oakland, Cal.

“Mill Design Problems and Their Influence on Capital Costs," by R. S.
Shoemaker, Chief Metallurgical Engineer for the Mining and Metals Divi-
sion of Bechtel Corp., San Francisco, Cal.

"It's What's Up Front That Counts," by Leland Terry, Product Manager for
Dredging, Esco Corp., Portland, Ore.

Gold and Money Session
Friday, 9 to 11:30 A. M.

Chairman: Hollis M. Dole, State Geologist, Portland, Ore.

Paper on Gold Reserves of the World, by Dr. Paul M. Kavanagh, Chief
Geologist, Kerr Addison Mines, Ltd., Toronto, Canada.

"Is Gold as Good as the Dollar? ", by Dr. Lorie Tarshis, Executive Head,
Economics Department, Stanford University, Stanford, Cal.

Paper on The Fundamental Approach to the Monetary Problem as Between
the Gold School and Management School, by Dr. John E. Holloway, former
Secretary of Finance of the Union of South Africa, and former Ambassador
to Washington, Johannesburg, South Africa.
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Gold and Money Luncheon
Friday, 12:30 P. M.

Speaker: C. Austin Barker, Partner-Economist, Hornblower and Weeks-
Hemphill, Noyes, New York City.

Subject: The Growing Need for Sound Monetary Policy.

Master of Ceremonies: C. B. Stephenson, Chairman of the Board, The
First National Bank of Oregon, Portland, Ore.

Gold and Money Panel
Friday, 1:30 to 4:30 P. M.

Moderators: Dr. Donald H. Mclaughlin, Chairman of the Board, Home-
stake Mines, San Francisco, Cal.,; and Henry L. Day, President,

Day Mines, Inc., Wallace, |daho.

Panelists: Dr. Paul M. Kavanagh, Dr. Lorie Tarshis, Dr. John E. Holloway
and C. Austin Barker.

Subject: Topics presented during morning session.

Petroleum Session
Friday, 1:30 to 4:30 P. M.

Chairman; Vernon C. Newton, Jr., Petroleum Engineer, State of Oregon
Department of Geology and Mineral Industries, Portland, Ore.

"Deep Water Drilling Operations off the Coasts of Oregon and Washington, "
by E. L. Shannon, President, Santa Fe Drilling Co., Santa Fe Springs, Cal.

"Trends in World Crude Oil Production and Reserves," by E. C. Babson,
Consulting Petroleum Engineer, Pasadena, Cal.

West Coast Shelf Developments with Particular Reference to Oregon and
Washington, " by D. W. Solanas, Regional Oil and Gas Supervisor, U.S.
Geological Survey, Los Angeles, Cal.

"Qil and Gas Prospects in Oregon and Washington," by H. J. Budden-
hagen, Consulting Petroleum Geologist, Grants Pass, Ore.

"Progress of the Alaska Petroleum Industry," by J. A. Williams, Director
of Division of Mines and Minerals, Juneau, Alaska.
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NEWBERRY CALDERA, OREGON: A PRELIMINARY REPCRT

By Michael W. Higgins* and Aaron C. Waters**

Introduction

Newberry Volcano is a large shield volcano situated about 40 miles east of the Cas-
cade crest in central Oregon (fig. 1). The volcano is about 40 miles long and 25
miles wide; the direction of its long axis is approximately N. 15° W., but its caldera
is elongated at right angles to this trend. The shield occupies and conceals parts of
the western extension of a broad belt of en echelon faults, locally called the Brothers
Fault Zone (fig. 1). The exact boundaries of the Newberry shield are indefinite be-
cause it merges both to the southeast and northwest into other areas of approximately
contemporaneous volcanic rocks. These rocks were erupted along the Brothers Fault
Zone to the southeast, and from cones and dikes on the east flank of the Cascade
Mountains on the west and northwest. -in a general way the Newberry shield covers
the area approximately bounded on the west by the Deschutes and Little Deschutes
Rivers, on the north by hills in and near the city of Bend, on the northeast by Horse
Ridge and Pine Mountain, on the southeast by Fort Rock Valley (a western extension
of the Christmas Lake Desert), and on the south and southwest by a dissected volcanic
complex which culminates still farther south in Bald Mountain, Stoms Mountain, and
the Walker Rim fault block (fig. 1).

The Crescent, Oregon map sheet (U.S. Army Map Service, NK 10-3, scale
1:250,000, published in 1955) shows the entire area of the volcano. Most of the
shield and all of the caldera is covered by the Newberry Crater, Oregon quadrangle
(U.S. Geological Survey, 1:125,000, 1931) topographic map. Parts of the volcano
are shown in more detail by the following U.S. Geological Survey 73-minute topo-
graphic quadrangle maps: Spring Butte, 1963; Moffit Butte, 1963; Finley Butte, 1963;
Paulina Peak, 1963; Lava Cast Forest, 1963; Anns Butte, 1963; Lava Butte, 1963.

Newberry Crater is the name given by |. C. Russell (1905) to the large caldera
at the summit of Newberry Volcano. This caldera is essentially an oval depression,
with step-like walls, which occupies the top of the shield. The central part of this
depression is approximately five miles long by four miles wide, and the caldera walls
on all but the low western side rise 1000 to 1600 feet above the floor. Two large lakes
and a variety of volcanic features occupy the caldera floor (see fig. 2, numbers 1 to
15 inclusive, 18, and 23).

The purpose of this paper is to give a brief description of the volcano, and to
report progress in the detailed mapping and petrologic study of its caldera. The in-
creasing use of the Paulina and East Lake areas for recreation and nature study, and
widespread interest in the geology aroused by NASA's use of the Newberry area as a

*  Graduate student, University of California, Santa Barbara.
** Professor of Geology, University of California, Santa Cruz.
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Figure 1. Maps showing the location and geologic setting of Newberry Volcano.
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1,2 East Loke obsidion flows 13
3  Interlake obsidion flow 14
4 Big Obsidion flow 15
5 Obsidian plug dome in 16

central pumice cone 17
6  Plug dome of the Big 18

Obsidian flow 19
7 Paulina Loke obsidian domes 20
8 North pumice cone 21
? Central pumice cone 22
10 South pumice cone 23
11 Eost Lake tuff ring 24

12 South tuff ring

Letters refer to outcops of the mafic graded tuffs;
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Fig. 2. Aeriol view of the Newberry caldera from about 27,000 feet. Numbers on the photo-
graph correspond to features listed below .

Little Crater twif ring

The Red Slide cinder cones
East Lake fissure

Paulina Peak rhyolite-obsidian complex
Poulina Creek falls

Gome Hut obsidian flow
The Dome (cinder cone)
Northeost cinder cones
Poulina Lake

East Lake

Interlake basalt flow
Chain craters on fissures,
top of east rim.

see figures 4, 5, and 6.



training ground for the astronauts and by the field trip in connection with the Stafe
of Oregon Lunar Geological Field Conference, merits a preliminary report before
completion and publication of the detailed petrologic studies in which the authors
are engaged.

Previous geologic study

I. C. Russell first described Newberry Crater in 1905. He thought the depres-
sion containing Paulina and East Lakes lay between two adjacent volcances. The
most complete study of the volcano to date was made by Howel Williams (1935). A.C.
Waters and G. W. Walker contributed, mainly from unpublished field studies, the
geologic information shown for Newberry Volcano and its surroundings on the Geo-
logic Map of Oregon West of the 121st Meridian (1961), and on the Tectonic Map
of the United States (1962).

The Foundations of Newberry Volcano

As Williams stated (1935, p. 258): "There is only meagre evidence concern-
ing the foundations upon which the Newberry shield is built." He went on to note
that the oldest rocks found in the immediate vicinity of the volcano are "coarse py-
roxene andesites and andesitic basalts of Indian Springs and Amota buites, and the
basalts and rhyolites or dacites of the Pine Mountain fault block.” Williams suggested
(p. 258) that these rocks might be found immediately beneath the shield. He also
suggested that Miocene Columbia lavas may lie beneath the volcano, because these
rocks are found dipping to the east on the western side of the Cascades.

Recently, Hampton (1964) published the results of geologic mapping and well-
core data from the Fort Rock basin immediately southeast of the volcano (the maps
actually cover a part of the south edge of the shield). He presented a stratigraphic
column (p. B5) of the rocks of the Fort Rock basin. These units extend beneath New -
berry, and form at least the upper part of the basement beneath the southern edge of
the shield. Unpublished work by G. W. Walker and by A. C. Waters shows that
Eocene to Pliocene rocks underlie large areas northeast of Newberry Volcano, across
the Brothers Fault Zone. These probably extend south and west beneath the volcano
and beneath the rocks of Fort Rock valley. Among them are the Clarno Formation
(Eocene), the John Day Formation (Oligocene-Miocene), the Columbia River Group
(Miocene), and a variety of Pliocene-Pleistocene volcanic and volcaniclastic rocks
of which high alumina basalts, such as those which disappear beneath the Newberry
shield at Horse Ridge, are the most widespread. Rhyolitic and rhyodacitic tuffs,
welded tuffs, tuffaceous sediments, and lesser amounts of lava are focally prominent.

Thus a wide variety of Tertiary and Quaternary rocks probably are represented
in the basement beneath the Newberry shield, but these basement rocks do not occur
in a simple undeformed stratigraphic succession. Their structure is undoubtedly great-
ly complicated by the faulting, volcanism, and intrusion that accompanied the devel-
opment of the Brothers Fault Zone, as well as by the fissuring and faulting that occurred
during the growth of Newberry Volcano and its caldera.
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The Brothers Fault Zone

The Brothers Fault Zone (fig. 1), 2 to 20 miles wide, is a group of interlacing
en echelon faults. It extends across central Oregon on a general N. 75° W. course
from the Harney Basin to Newberry Volcano, a distance of more than 100 miles. A-
long its southern margin, the large north-south faults that define Steens Mountain,
Abert Rim, and other young fault blocks of the Basin and Range Province in southern
Oregon split up into strands which then bend abruptly westward and merge into the
Brothers Fault Zone. Quaternary lavas have risen to the surface along the Brothers
Fault Zone, forming complexly interfingering alignments of low lava shields and flows.
Many faults are surmounted by rows of cinder cones, some of which have been broken
by renewed faulting. Southeast of Newberry Volcano, however, most of the faults
in the Brothers Fault Zone are hidden by these young volcanic outflows, and by the
rocks of the Newberry shield. Nevertheless, the faults can be seen in great numbers
where they bypass the northeast margin of the Newberry shield through Horse Ridge,
Pine Mountain, and the southern end of the Bear Creek Buttes. Equal or greater num-
bers of early faults must lie hidden beneath Newberry in the basement rocks. Some
continued to be active during growth of the shield as shown by the presence of dikes,
fissures, and rows of cinder cones on the surface of the Newberry shield which have
the same alignment as the faults of the Brothers Zone.

The continuation of the Brothers Fault Zone west of the Newberry shield is not
well known because it is mostly hidden beneath young volcanic rocks from the High
Cascades. Apparently, however, it turns abruptly to the northwest beneath New-
berry. This change of direction is best seen in the faults so well exposed on Horse
Ridge and in the southern part of the Bear Creek Buttes just northeast of the Newberry
shield, but it is also apparent in the fissures and the rows of cinder cones perched on
the shield. ’

Some strands of the fault zone emerge from beneath the late lava cover west
of the Deschutes River, and here they bend northward to join the belt of north-south
trending normal faults east of the Cascade Crest that define the Bald Peter and Green
Mountain fault blocks along the headwaters of the Metolius River, and the fault scarps
which form the east wall of the Hood River valley farther north.

Newberry Volcano, therefore, appears to be located where the Brothers Fault
Zone bends sharply to the north. It is interesting that the volcano is also directly in
line with the large fault that defines Walker Rim (fig. 1). The Walker fault trends
about N. 40° E., nearly at right angles to the faults of the Brothers Zone where they
bend to the north. Lineaments with this trend can also be seen on the Newberry
shield, especially on its southern and northeastern parts. Evidence will be given lat-
er that they are present within the caldera as well.

Sequence of Rocks in the Caldera Walls

The Newberry shield is so recent in age that streams on its flanks have cut only
insignificant canyons. Moreover, earlier canyons have been inundated and filled by
recent lava flows. Even Paulina Creek, which drains the caldera, exposes few rock
units along its course except at Paulina Falls where a thickness of about 100 feet of
rocks is exposed beneath the lip of the waterfall, and at the lower falls on the creek
where about 70 feet of rocks are exposed. Therefore, the only exposures that reveal
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a continuous section of rocks more than 100 feet thick are found on the walls of the
caldera.

The detailed structure of these caldera sections is not everywhere clear because
of complexities due to faulting and extrusion accompanying subsidence of the caldera,
and also because the rocks are masked in many places by talus and younger air-fall
pyroclastics. Nevertheless, an unusually regular sequence of stratigraphic units can
be recognized, and they record an orderly succession of events in the building of the
upper part of the volcano. This sequence belies the impression gained from traveling
over the flanks of the volcano that it is a simple shield made up almost entirely of
basalt.

Rhyolite

The oldest rocks exposed in the caldera walls are rhyolite flows. They occuras
continuous exposures (except where covered by minor landslides) along the base of
the north wall, and as discontinuous exposures at the base of the south wall (see
geologic map, fig. 3, p. 48-49). At all localities observed, the rhyolites dip into
the walls at 20° to 25°. The maximum observed thickness of rhyolite is about 375
feet, but the base is never seen. Rhyolites are not found on the east wall, where
younger rocks occur at the level of the caldera floor.

Most rhyolites are gray and platy, with 