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THE ASTORIA LANDSLIDES

Erosion to most of us means the slow, almost imperceptible, wearing down of the
higher parts of the earth's crust by running water, wind, or ice. Seemingly mountains
remain the same height and stream valleys the same depth throughout the years. The only
rapid changes in the landscape which are accepted as normal are the neat excavations
made when new roads, dams, or other manemade siructures are c¢onstructed. It 1s not sur-
prising that special attention to the choice of a foundation for an ordinary building
is seldom given, for our experience tells us that the durability of the structure is
infinitely less than that of the ground on which 1t 1s bullt. It comes as a shosk to
us when exceptions to our everyday observations occur, Such is the ease in the lande
sliding at Astoria, Oregon,at the mouth of the Columbia River.

This year, damage from landsliding in Astoria has centered in the western part of
town at West Commercial and West First streets. Twenty-seven houses have been affected,
five of which were already abandoned as the result of slippage last winter. The houses
in this ares will be destroyed unless moved and the streets, sidewalks, plumbing, land-
ssaping, and other improvements are doomed. In 1950 twenty-three houses in the Coxcomb
Hill area were removed or destroyed. A loss of fifty houses in one city due to geological
processes in a matter of a few years is a serious situation, and a brief review of the
geology of the area 1s given so that a better understanding of the underlying cause of
the destruction may be had.

Structurally, the site of Astoria is on a syncline, the axis of whioch runs almost
eastewest through the center of town. The angle of dip of the limbs varies from about
10° to greater than 30°., Outorops indicate that most of the sediment which makes up the
bedrock in the city of Astoria 1s a clay shale containing limestone concretions. Under-
lying and overlying the shale is fine~grained sandstone, Petrographic examination of
the shale shows that it is bentonitic and made up predominantly of the mineral beidellite (7).
The sandstone contains some greensand that consists largely of a glauconitelike mineral and
gypsum with minor amount of detrital grains of quartz and plagioclase feldspar. The sand-
stone is mainly quartz and feldspar. The fossils found in the sandstone and shale have
been the subjeet of study by paleontologists for more than a hundred years, The shale has
been designated as a part of the Astoria formation and assigned a Miocene age; however,
recent re-examination of foraminifera from a roadocut along Commercial Street about 100 yards
east of 37th Street by R. E. Stewart of the Department suggested an upper 0ligocene age
for the shale in that area. The name "Astoria formation'" was first used by Thomas Condon,
Oregon's pioneer geologist, sometime before 1880. Basalt 1s found near the center of town
and most of Coxcomb Hill is thought to be a basalt plug. These rocks are assigned to the
Miocene epoch also.
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Landsliding in the West Commerecial Street arca as well as in other parts of Astoria
is net new. From the top of the hill above West First Street the characteristic topegraphy
of landslides can be seen belew extending on both sides and above the present zone of
slippage. Evidence that the movement of some of this area is not recent is found in the
fir and alder trees § to 10 inches in diameter growing in slump blocks. These trees show
no tilting. Geologists have noted before that landsliding in the Astoria shale is to be
expeoted when the shale ocecurs on slopes. Etherington, in his paper on the Astoria Miooene
of southwest Washington which was published in 1931, states:

", . .They (the Astoria shales) are very soft and subJjeot to slumping
in steeply exposed slopes ecausing landslides where they form part eof
e hillside. This tendency seems to be characteristic of the Astoria. . . ." -

An explanation of the inherent property of the shale to slide is found in its high
content of the bentonitic clay minerels that can take water inte their orystal lattice.
This causes swelling of the mineral and reduces the friction between the grains. The result
is internal stress which is reflested in heaving, and the load-bearing characteristic is
greatly reduced. Once landsliding has started, fractures are formed and water can penetrate
deep into the shale mass thus affecting a greater volume.

Equilibriunm of slope of bentonitic material in areas of heavy rainfall is established
only when the angle of slope is essentially flat., If the rainfall 1s not great this same
material may be able to stand on quite steep slopes without danger of failure. It is well
known that landslides may be started and speeded up by natural causes such as earthquakes,
and unnatural causes such as undercutting lower slopes of a hill in comstruction work.

Landsliding, a type of mass wastage, 1s a form of erosion every bit as potent as
running water or ice. It 1s not as well known because the conditions necessary for it
to occur are not as widespread and the resulis are more localized. Like flooding, the
damage from landsliding may be disastrous to limited areas and at times difficult to predict;
nevertheless its damage is real. If you don't believe it, ask the people of Astoria.

H.M.D.
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OREGON OIL AND GAS RULES

The 1953 Leglslature passed a new o1l and gas conservation law and it became Chapter 520,
Oregon Revised Statutes. This law directs the Governing Board of the State Department of
Geology and Mineral Industries to ecompile reasonable rules for the guidance of operators
both in the prospecting for and produstion of oil and natural gas in order to prevent waste.
Therefore the Board has Jjust issued Miscellaneous Paper No. 4 titled "Rules and Regulations
for the Conservation of 0il and Natural Gas." The paper includes an appendix containing
Chapter 520, Oregon Revised Statutes, for reference purposes.

Miscellaneous Paper No. U4 may be obtained at the Portland office of the Department,
1069 State Office Building, or the field offices in Baker and Grants Pass. Price is
50 cents posipald.
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WASHINGTON MINING LAW BULLETIN

The State of Washington Division of Mines and Geology, Sheldon L. Glover, Superviser,
has Just issued Bulletin 41, "An Outline of the Mining Laws of the State of Washington.”
The author is Mr. Morton H. Van Nuys, mining lawyer, Seattle. Bulletin 41 is a revised and
expanded edition of the original mining law bulletin by Mr, Van Nuys issued by the Division
of Mines and Geology in 1940.

This bulletin is a valuable referensce to anyone who needs to look up mining law, net
only of the State of Washington but alse the federal law which is basiec to all publie land
states. It may be obtained from the Division of Mines and Geology, Olympia, Washington for

50 cents.
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OREGON'S MINERAL INDUSTRY IN 1953

By
The Staff

Introduction

Total value of 1953 mineral production for Oregon has not yet been released by the
U.S. Bureau of Mines. The last officlial figures were for 1951 when total production was
valued at a little loss than 28% million dollars. It seems likely that value in both
1952 and 1953 did not vary greatly from this figure.

Nonferrous metal produstion in the State in 1953 was very small, even though gold
production increased to $288,750 as compared with $192,815 for 1952. Only insignificant
ameunts of copper and lead were produced as byeproducts of precious metals from ore
shipped to the Tacoma Smelter. However, metal mining assumed a more hopeful status
because of the start of construction of the Hanna nickel smelter at Riddle and alse
besause of increased chromite production in southwest Oregon., Interest in deposits eof
seme nonmetallios was shown by large out-of-state mining sompanies and several examinations
were made. On the whole, comstruotion esontinued at a consistent level compared to 1952
which meant a good demand for sand, gravel, stone, and portland cement.

Metallles

Gold, silver, copper, lead, and zine

A major proportion of the gold produced in Oregon in 1953 came from the dredge of
the Powder River Dredging Company whioh is working the gravel close to the town of
Sumpter, Baker County. Small quantities of placer gold came also from some small hy-
draulic operations insluding about ten in iBsephine and Jaskson counties which were
aotive when water was available. The principal lode gold producer was the Buffalo mine
in eastern Grant County whisch, following its usual procedure, shipped some sorted high
grade and ran the fleotation mill when sufficient milling grade was accumulated in the
stoskpile. ‘

Copper and lead output was very small and came principally from the smelting ore
shipped from the Buffalo mine. In the late part of the year a new disecovery of copper
ore was made at the ¢ld Standard mine on Dixie Creek in Grant County, and a shipment of
high-grade copper ore was gent from the discovery to the Tacoma Smelter. Some exploration
was started at the Queen of Bronze oopper mine;, Josephine County, including diamond
drilling by the U.S., Bureau of Mines, and it was reported that the Queen of Bronze Mining
and Smelting Company, Grants Pass, had signed a contract with a Japanese company for ship-
ment of copper concentrates from the Queen of Bronze to Japan. A diamond drilling campaign
was condueted during the year at the Almeda gold-copper mine on the Rogue River near Galice.
A small amount of development work was done at the Noonday (Thompson) mine on the West Fork
of Cow Creek in eastern Coos County, and also at the Hamlin copper prospect on Onion Mountain
in Josephine County. )

Chromlte

Chromite mining and prospecting activity continued active throughout the year, when
weather conditions permitted, owing to the government's inoentive price program. In
southwestern Oregon ten chromite concentrating mills shipped concentrates to the pur-
chasing depot. These mills are listed on the following page:
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Ashland Mining Company, Ashland, Jackson County

Bristol-Baker mill, Curry County

Bowers mill, Josephine County

Waldo Milling Company (was Chrome Milling Company), French Flat, Josephine County
Poster mill, Josephine County

Freeman and Twombly mill, Curry County

Grants Pass chrome mill, Grants Pass, Josephine Couniy

Sixemile chrome mill, Josephine County

Thompson Milling and Manufacturing Company, Ashland, Jackson County

Radoliffe mill, Galioce, Josephine County

Several new chrome deposits were discovered, the most important of which appear to be
the Lucky L & R mine, the Sad Sack mine, and some deposits at "Chrome Flats," all on Chrome
Ridge, Josephine County. Some new prospeets were opened in the Illinois River area but
very little 18 known about their possibilities at present.

According to the U.S. Bureau of Mines chromite reports, production of domestic chrome
during the first ten months of 1953 totalled 35,028 short tons, whioch included production
from California and Montana as well as Oregon. Mining activity was ourtailed in Oregon
and northern California beginning late in October because of snow in the mountains.

Chromite concentrates were shipped to Grants Pass from the town of John Day in sentral
Oregon by Zanetti Brothers of Wallace, Idaho, who had leased the Dry Camp mine, and the
mill of the Tri-County Mining Company. Other shipments of concentrates were made by
Burt Hayes from the Haggard and New property near Canyon City. U.S. Bureau of Mines
metallurgists from Albany, Oregon, took a 30=ton sample of chromite ore from the Chambers
and Iron King mines. Metallurgical testing work designed to study possibilities of pro-
ducing commercial ferroshrome from this ore was started.

Meroury

The Bonanza quicksilver mine neer Sutherlin, Douglas County, owned by the Bonanza
0411 and Mine Corporation produced comntinuously throughout the year. A Defense Minerals
Exploration Administration loan of $50,056 became available in the middle of the year
to be used in exploratory drifiting on the 830 and 1050 levels. Some new ore was developed.

Small-scale quicksilver prospecting with some production was conducted at the Maury
Mountain mine in Crook County, at the Roba and Westfall property in Grant County, and at
the War Eagle mine and Ruby olaim group in Jackson County.

Niokel

Construotion of the nickel smelting plant under contract by the Bechtel Corporation
for the Hanna Niokel Smelting Company started early in 1953 and progressed satisfastorily
throughout the year. It is now estimated that furnaces may be started in June 1954,
Logging and clearing over the ore body on Nickel Mountain were nearly completed as the
year ended. Construction of the aerial tramway has progressed rapidly and i3 nearing
completion. About 400 men are employed.

The U.,S. Bureau of Mines has been making smelting tests on low-grade nickel laterite
from the Red Flat deposit in Curry County. This experimental work has been done along
the lines of the process expeoted to be used by the Hanna Company at Riddle.
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Manganese

Seven car lots of manganese oxide ore were shipped to the Geneva Steel Company, Utah,
from prospects in Pleasant Valley south of Baker., Mining and shipping were done by the
Ketell Invesiment Corporation, Portland.

The U.S. Bureau of Mines conducted a study of manganese deposits in southern Oregon
and did some bulldozer trenching on the Neathamer deposit in the Lake Creek district
east of Medford, Jacksen County. The Bureau also did some exploratory diamoend drilling
on & rhodonite prospest on Upper Evans Creek in Jackson County. Some exploration work
is reported to have been done at the Long Ridge manganese deposit in southern Curry County
by Oliver and Earl Boyd and M. E. Porter. Reportedly about 30 tons of manganese oxide
was mined but not shipped.

Iron

A small amount of limonite from the Scappoose district, Columbia County, was mined
by the Orr Engineering and Chemical Company and processed in a plant at Scappoose for
use in desulphurizing manufactured gas at the Portland Gas and Coke Company plant in
Portland.

Nonmetallics

Sand, gravel, and stone

Construction remained at a fairly high level throughout 1952 and 1953, although
probably there was a leveling off from the high rate in 1951 when value of sand, gravel,
and stone was $19,948,000. By far the largest proportion of cement aggregate was produced
in the Willamette Valley where about forty sand and gravel companies continued to dig
river gravels.

Limestone

Because of the high level of construction astivity, portland cement and hence lime-~
stone were produced up to capacity of the plants. In southern Oregon the Ideal Portland
Cement Company was active throughout the year, This company quarries limestone at the
Marble Mountain quarry and produces cement from this stone at the plant at Gold Hill,
A newspaper articls reported a statement by a company offiecial that "Although the smallest
of Ideal's cement operations, the Gold Hill plant has had $200,000 worth of modernization
and its Marble Mountain quarry 1s one of the best sources of lime rock in the United
States., . . .The Gold Hill plant has an annual payroll of more than half a million dollars ., ., ,
and another half million goes for plant materials.™

In Baker County the Oregon Portland Cement Company initiated & modernization and
expansion program at its quarry and plant at Lime, and the Morrison-Knudsen Company
started large~scale exploration of limestone near Durkee. The objective of Morrison-Knudsen
i3 to prove sufficient reserves so that a large-scale program for supplying stone to sugar
mills, paper mills, and for agricultural purposes may be set up. Mr. Anthony Brandenthaler
announced plans for a new burned lime plant at Baker to be supplied from the property of
the Chemiocal Lime Company owned by Messrs. Brandenthaler and Lilley on Marble Creek west
of Baker,

Pacific Carbide and Alloys Company continued quarrying highegrade limestone at their
deposit near Enterprise in Wallowa County. A ochange in furnace design at the Portland plant
was made late in the year which will result in inoreased production of caloium ocarbide.
Undersize material was sold for agricultural use.

Agriocultural limestone spread on Oregon farms in 1953 under the Production and
Marketing Administration program was somewhat less than the 46,74l tons spread in 1952.
More than half of the lime originated in the State of Washington. Bad weather, which
prevented spreading during the liming season, was largely responsible for the decline.
Oregon agstone quarries are located neat Lime, Grants Pass, Roseburg, and Dallas.
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Perlite

The perlite quarry and plant of Dant and Russell, Dantore Division, at Dant on the
Desohutes River in Wasce County, optioned by Kalser Gypsum in 1952, was elosed dewn in
1953. Late reports were that the equipment would be liquidated.

Diatomite

The operation at Lower Bridge near Terrebonne on the Deschutes River by Great Lakes Carben
Corporation was continued at capacity throughout the year. Reportedly the sompany 1is
seeking new reserves in central Oregon. Strong interest in Oregon diatomite deposits
has been shown by other large mining companies who have been investigating occurrences in cen-
tral and esastern Oregen.

Silica

The only producer of silica in Oregon, the Bristol Siliea Company, Rogue River,
continued to ship orushed quartz for metallurgical use, chicken grit, ets. A speoialty,
catalytic silica for the petrochemical industry, was marketed during the year. An
overall inereased demand was reported by Mr., F. I. Bristol, owner of the eompany. It is
also reported that when operations of the nickel smelter at Riddle begin, demand for
highegrade quartz will be greatly stepped up.

Lightweight aggroegates

fwo producers at Bend, L. A. Williamson, Cascade Pumice Company, and William Miller,
Central Oregon Pumisce Company, were active throughout the year. Harney Cencrete Tile
Company, operated by Don Robbins near Burns, produced einders and pumice. A econsiderable
quantity of pumice was sold for road metal to logging companies.

Volcanis einders found inereased use in 1953, particularly for aggregate used with
asphaltic paving., Leroy Grote produced sinders from Tetherow Butte near Redmond and
L. A, Williamson operated & quarry near Tumalo.

Iipandod shale eontinued to be produced by Northwest Aggregates and Smithwiek Concrete
Produsts Company in the Portland area.

Clay

Brick plants were busy throughout the year as demand for building brick continued
good., Most of the brieck clay was produced in northern Willamette Valley, although the
plant at Klamath Falls eontinued active as in previous years.

Asbestos

The Canadian Johns-Manville Company finished prospecting for shrysotile asbestos in
Grant County and shifted astivities to Josephine County where several prespects were
examined. Three diamond drill heles were put down on a prospest on Josephine Creek ewned
by George C. Foster., Representatives of other asbestos companies made examinations in

southern Oregon.
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UMATILLA COUNTY MAP TO BE PUBLISHED

N. S, Wagner, field geologist of the Department, has completed a preliminary geologie
map of the southern half of Umatilla County. Field work on this preoject by Mr, Wagner was
done during 1952 and 1953. For two weeks during 1953 he was assisted by R. E. Corcoran from
the Portland office. A reproducstion of the map together with an abstraet ef the report on
the geology will be inocluded in the March issue of the Ore.-Bin.
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CHRONOLOGY OF EVENTS LEADING T0
REVALUATION OF GOLD IN 1934

It was just twenty years ago on January 31, 1934, that gold was
officially revalued from $20.67 to $35.00 an ounce. Time passes quickly,
memories are short, and many people were too young in 1934 to recall now
the absorbing interest in monetary policies that people had in the early
1930's. Although the cost of producing gold has doubled and the price
of commercial gold to consumers has gone up substantially, the price
received by the gold miner remains at the 1934 price of $35.00 an ounce.
As gold is likely to assume increasing importance in the national econ-
omy, it may be profitable to review the sequence of events which led to
the change in the gold price.

Ed.

Average Monthly Value in Dollars Per Fine Ounce 1933 London Quotation
(U. S. Bureau of Mines Minerals Yearbook)

Dollars per
fine ounce

January . . . . o $20.5872
February . . . . 20,6551
March . . « . o & 20.6492
April . . . . . . 21.5907
May o o o o o o o 24,2586
June . . . . . . 25,2871
July .« o o o o o 28.8271
August . . . . . 28,3067
September . . . . 30.6368
October . . . . 30.7053
November . . . . 33.1486
December . . . . 32,2859

March 6-13, 1933

The President declared a bank holiday to proevent excessive withdrawal of bank de-
positors' funds.

April 5, 1933

By executive order the President forbade the hoarding of gold coin, gold bullion,
and gold certificates.

April 19, 1933

The United States went off the gold standard for the second time in its history.
(Shortly after the outbreak of the Civil War specie payment was suspended and gold was
at a premium until January 1, 1879, when full convertibility was restored.)

April 20, 1933

By executive order the President forbade the export of gold bullioen.

N

Portland, Oregon
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July 27, 1933
According to a decision of the Attorney General effective August 9, 1933, permission
to export gold in ore and in concentrates, and in unretorted amalgam, bullion, and in
unrefined oyanide precipitates was allowed up to 75 percent of gold-mine production. This
order made i1t impracticable for smelters to dispose of the remaining 25 percent. There
was confuslon because of inability to do business with rellable purchasers abroad and very
1ittle of this class of material was shipped.

August 29, 1933
By executive order the President stated that the United States government would aot
as agent for producers of newly mined gold to obtain the world price through the United
States Mint and Federel Reserve Banks. All sales were handled by the Federal Reserve
Bank of New York. Sales abroad were made from September 13 to November 1.

October 22, 1933
The President announced by radio that he planned to contrel the dollar by establishing
a government market for gold and to have the Reconstruction Finance Corporation buy newly
mined gold in the United States, Also the government would buy and sell in the world
market if nesessary.

October 24, 1933
The Treasury ceased buying domestic gold (at $29.80 an ounce).

October 25, 1933
By executive order the Reconstruction Finance Corporation began to buy newly mined
gold at prices arbitrarily fixed and periodically advanced, with the price generally above
the world price ($31.36 this date - 27¢ an ounce above London quotation). Payment by
the RFC was in notes payable in principal and interest on February 1, 1935.

October 27, 1933
The President authorized the Reconstruction Flnance Corporation to extend government
purchase of gold into foreign markets and the RFC paid $32.36 an ounce in Paris and London
markets.

November 2, 1933
The Federal Reserve Bank of New York began buying foreign gold in Paris and London.

December 28, 1933
The Secretary of the Treasury called in hoarded gold. Deadline was set for January 17,
1934, (later extended).

December 31, 1933
Monetary gold stocks in the United States totaled $l,323,000,000, with $310,970,000
in ecirculation (at $20.67 an ounce). At this time world monetary gold stock approximated
$11,96k4,000,000 (at $20.67 an ounce).

January 15, 1934
The President delivered a message to Congress in which he requested authority to vest
title in the United States Government to all supplies of American-owned monetary gold and
40 £ix the upper limit of permissible revaluation at 60 percent. Gold Reserve Act of 1934
introduced in Congress. (RFC bought 4,030,260 ounces of gold worth $131,671,604 before
ceasing 1ts buying operations January 15, 1934.)

January 16, 1934
The Federal Reserve Bank of New York began paying depositors by check the United States
price of $34.45 per ounce less a small commission, aocording to the President's message to
Congress on January 15 recommending that the upper limit of revaluation of the gold be set
at 60 percent.

January 20, 1934
The House passed Gold Reserve Act by a vote of 360 to 40,
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January 27, 1934
The Senate passed Gold Reserve Act by a vote of 66 to 23.

January 30, 1934
The President signed Gold Reserve Act into law.

January 31, 1934
The President issued a proclamation acting under the powers granted by Title 3 of the
act approved May 12, 1933, (Thomas amendment to the Farm Relief Act) fixing the weight of
the gold dellar at 15 5/21 grains, nine-tenths fine, which was 59,06 percent of the former
weight of 25 8/10 grains, nine-tenths fine. The value of gold immediately became $35 per
fine ounce.

Under the Gold Reserve Aot of 1934, the entire stock of monetary gold in the United
States including gold coin and gold bullion heretofore held by the Federal Reserve Bank,
and the c¢laim upon gold in the Treasury represented by gold certificates was vested in
the United States government and the "profit" ($2,883,800,000) shown by the reduction of
the gold content of the dollar acorued to the United States Treasury, This '"profit®
according to the President's proclamation constituted a stabilization fund under the
direction of the Secretary of the Treasury.

The Secretary of the Treasury, with the approval of the President, announced that
beginning February 1, 1934, he would buy, through the Federal Reserve Bank of New York
as fiscal agent, all gold delivered to any United States Mints or assay offices in
New York and Seattle at the rate of $35 per fine troy ounce less the usual mint charges.
Purchases vorc'subJeot to compliance with regulations issued under the Gold Reserve Act
of 1934, The Secretary of the Treasury also promulgated new regulations governing
purchase and sale of gold by the United States Mints., The mints were authoriged to
purchase gold recovered from natural deposits in the United States or any plaee subject
to its Jurisdiction, unmelted scrap gold, gold imported into the United States after
January 30, 1934, and such other gold as might be authorized from time to time by
rulings of the Secretary of the Treasury. No gold could be purchased which had been
held in noncompliance with previous acts or orders or noncompliance with the Gold Reserve
Aot of 1934. Affidavits as to the source from which the gold was obtained were required.
As for imported gold, the mints eould purchase only that which had been in customs custody
after its arrival in continental United States.

$35 =

~—Dollars per fine ounce -7 ll
~ ~ Februany 1, 1934

1

34 - e T T — i ——— — — — A —

- 7 Ndvembor 31, 1933 Janualy 15, 1934
-
33 ad -
/
/
/
32+~ / )
/
Voe— October 25, 1933
31
Graph Showing Weekly Government Buyinngrioo of Gold
From October 25, 1933, to February 1, 1934
References

U.S. Bureau of Mines Minerals Yearbook
Commeroial and Financial Chronisle, New York.

F.W,L. and R.S,NM.
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VOLIN PROMOTED

M. E. Volin, formerly chief of the mining division of the U.S. Bureau of Mines,
Region II with headquarters at Spokane, 1s now director of Region V with headquarters
at Minneapolis, Mr, Volin's promotien came in December 1953, and his sucoessor at
Spokane is Wing A. Agnew, formerly Chief of the Bureau of Mines' Mt. Weather Experiment
Station, Bluemont, Virginia.
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NEW PLACER OPERATION

Placers, Ins., is a new corperation which has taken over the claims formerly owned
and operated by the Pedro Brothers on Connor Creek in southeastern Baker County, Oregon.
Officers of the new company are: Vernon McClure, Midvale, Idaho, President; Jacob Schoesler,
Ontario, Oregon, Vice President; and Harry Schaffer, Ontario, Oregon, Seoretary., The
property includes four gulch-typs placer claims lald out end to end and recorded as
"The Group of Huntington Placers.” The area on Connor Creek represents drainage below
the famous old Connor Creek gold mine which had a substantial production from high-grade
ore in the early days of eastern Oregon mining. Areas along Connor Creek have been
placered periodically since operation of the old Connor Creek mine. Coarse gold is
sosetimes recovered, Both cinnabar and native quicksilver are also reported to be present.
The ecompany plans to dig with a power shovel and to truck the gravel to a stationary
washing plant downstream from the working face. The plant will be placed sufficiently
high above the creek to allew for tallings impoundment and will be skidded upstream as
the new excavations make necessary.
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ALUMINUM PRODUCTION

Estimated production of primary aluminum in the Pacific Northwest for 1953 was
943 million pounds, or 37 percent of the total United States production. Current pro-
duction of aluminum in Washington and Oregon is almost three times the amount produced
throughout the entire nation Just 14 years ago. The three primary aluminum producers
in the Pacific Northwest employ 8900 workers and had a payroll of $39 million in 1953.
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DIATOMITE PROJECT

Malheur Wunder Earth, Inc., Vale, Oregen, is reported to control, both by location
and by lease, approximately 3400 acres of land in the Harpsr-Westfall arsa of northern
Malheur County, Oregon. Following are the officers of the company: Don Galbreath, Vale,
Presidenty Robert D. Lytle, Vale, Vice President; Jaok Cralg, North Powder, Senond Vice
President; Kenneth Johnsen, Vale, Treasurer; and Dan Hartley, Portland, Seecretary.

Mr. Berls Woeds, Yakima, is technieal consultant. The diatomacsanus earth depsasits
controlled by the cempany are fully desoribed by B. N. Moere in U.S. Geoleglcel Survey
Bulletin 875, "Nonmetallic Mineral Resouraes of Eastern Oregon." The cempany plana to
install a Raymond mill with cyelones during the ceming spring.
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SALEM ALUMINA-FROM~CLAY PLANT STARTS

According to the Salem Statesman, the alumina~from~clay plant built by the government
during World War II and purehased by the Harvey Machine Company, Los Angeles, has started
experimental work under A. W, Metzger, Plant Manager. The experiments will attempt to point
the way to practical methods of treating clays and other high~aluminous materials for re-
covery of alumina.
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SNAVELY PROMOTED

Mr. Parke D. Snavely, Jr., who has been Supervising Geologist of the U.S. Geologieal
Survey Fuels Branch in Oregon and Washington for the past several years, has been pro~
moted to the position of Regional Supervisor, Pacific Reglon ef the Fuels Branch, and has
moved from Portland to his new headquarters at Menlo Park, California. Mr. Linn Hoover
has succeeded Mr, Snavely and is now Aoting Supervising Geologist in Portland with head-
quarters at the Main Post Office Building.
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EASTERN OREGON MINING ASSOCIATION ELECTS OFFICERS

New officers of the Eastern Oregon Mining and Minéral Assosiation, Baker, are:
William J. Wendt, Jr., President; Joe G. Balthazor, First Vice President; Ivan Thompson,
Vice President representing Baker Countyj C. C. Clement, Vice President representing
Union County; I. B. Hazeltine, Vice President representing Grant County; Fred Moes,
Treasurer; and Nadine Strayer, Seoretary. Orvillé Fleetwood and Paul Van Arsdale were
named trustees and James A, Poston, George Bailey, and Jesse Edwards were named directors.
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MR, AND MRS, HENDRYX CELEBRATE GOLDEN WEDDING ANNIVERSARY

Mr. H. E, Hendryx, who retired from the Governing Board of the State Department of
Geology and Mineral Industries beocause of ill health, and Mrs. Hendryx observed their
fiftieth wedding anniversary at the home of their son and daughter-in-law, Mr. and Mrs.
Truman Hendryx, in Washington, D.C., on December 17, 1953, For fifty years Mr. Hendryx
was assocliated with eastern Oregon newspapers and eastern Oregon mining. No one was better
known in Baker County than Ed Hendryx and no one was more familliar with mining developments
in the county for the past several decades.
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NEW OREGON OFFICE FOR HUHDLE OIL

R. M; Touring, geologist for Humble 0il and Reriniug Company, has been transferred
from Salinas, California, to new company offices set up ‘8% Eugene, Oregon.
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CHROME SAMPLE GIVES HIGH ANALYSIS

The highest grade chromite sample received by the Department during the past 5 years
was recently sent in by George W. Bauguess, O'Brien, The sample originated at the Chrome
Dome No. 1 claim on Whiskey Creek in Josephine Coﬁnty, Jodntly owned by Bauguess and
Grover C. Royer. Analysis shows 58.71 percent Cr,0, and 12, 78 percent Fe. The chrome=iron
ratio 4s 3.13:1, and a shipment of similar grade oru would bvinz $163.04 per ton delivered
to the Grants Pass stockpile.

Close runner-up to the Chrome Dome ore is a sample sent in by Pat Arnot in 1950 from
the Prospect olaim on Onion Mountain, Josephine County. It analyzed 57.87 percent Grzoa,
11.72 percent Fe with a shromee«iron ratio of 3.37:1. The higher ohrome-iron ratio of
Arnot's sample, however, gives it a higher calculated dollar walue of $169.28 per long

ton despite its slightly lower chromic oxide content.

Aok ok ok Kok K kR R AR A AR

UMATILLA COUNTY GEOLOGIO MAP .

The January Ore.-Bin announced that the Umatilla ¢9phﬁz~map and text would be published
in the February issue. It was not feasible to do this’ aadfit 48 now planned to publish the
map in the March Ore,-Bin.
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NEW EASTERN OREGON CHROME COMPANY

Aoccording to the Baker Record Courier, the John Day Mining Corporation of John Day
has taken over the holdings of the Tri«County Mining and Concentrating Company on a two-
year lease. Tho property leased includes the Dry Camp chrome mine near Canyon City and
the Tri-County concentrating mill at John Day.
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PACIFIC CARBIDE REMODELS

Inerecased production of calcium carbide will result from changes made at the Pacifie
Carbide and Alloys Company plant in north Portland. Continuous carbon electrodes of the
Soderberg type have replaced pre-baked ones in the modernization program whish cost about
$100,000., Pacific Carbide obtains high~galeium limestene from a company-~owned quarry near
Enterprise, Oregon. 4 total of about 35,000 tons of stone is shipped to Portland annually
whers 1% is burned prior to mixing in the electric furnass with petrolesum coks briguets
obtained from Portland Gas and Coke Company.

Caleium carbide is used principally as a sourse of asetylene gas whiech is used ex-

tensively in welding.
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NEW SNOWMOBILE FOR BUFFALO MINE

The Buffale mine, Grant County, only consistent lode gold ere shipper, has purchesed
a snowmobile in order to keep in contact with the outside world during wintertime. The
mountains, partiocularly between Granite and Sunmpter, are usually covered with several feet
of snew and the mine will now be able to handle mail and light freight during the winter
months when roads are closed.
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QUICKSILVER MINE SUCCUMBS

The Bobnanza mine, owned by the Benanza 011 and Mine Corporation, has closed down
because of 1lnabllity to make a profit under present operating conditions. The grade of
ore, coupled with high costs, did not allow a profit during the past year and the outlook
for the coming year is such that the company was forced to suspend. The mine contains
low~-grade ore but will f£11)l up with water and it is unlikely that this ore will be readily
avallable in future yecars in time of an emergenoy.
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MOLYBDENUM IN SOILS

According to the E&MJ Metal and Mineral Markets, melybdenum added to soils as a irace
element is making some farm land as much as 50 percent more productive. Arthur H. Bunker,
President of Climax Molybdenum Company, has stated that molybdenum is being used on huge
tracts of farm land in Australia, New Zealand, Hawaii, California, and New Jersey.
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DIATOMITE IN 1952

According to the U.S. Bureau of Mines, annual production of diatomite for the three ysars
194821950 averaged 241,000 tons valued at §$6,154,000. It is stated that the average value
per ton of diatomite at the mine has advanced from $14.81 4n 1933-1935 to $25.55 in 1948-1950.
0f the 1952 production, 48 percent was used in filiration. 29 percent as fillers, 11 persent
&8 insulation material, and 12 persent in miscellaneous uses. Trade Jjournal quectations on
diatomite ranged from $42 to $100 per ton, depending upon gquallty, guantity, and point of

salse.
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PRELIMINARY REPORT ON THE GEOLOGY \
OF THE SOUTHERN HALF OF UMATILLA COUNTY, OREG

By
N. S. lagner*
‘l

Introduction

Past geologlc studies have served to provide a fairly well-integrated picture of
the broader aspects of the geology of Umatilla County, Oregon. These studies may be
summarized by stating that a thick blanket of basaltic lavas of the Columbia River series
(Miocene) constitutes the most widespread formation present. Rocks of this series are
well exposed from the banks of the Columbia River to the summits of most of the higher
peaks in the Blue Mountailns, portions of which traverse the southern and eastern sestions
of the ocounty. Later formations are represented by a wveneer of sediments whiech include
Pliocene lake beds and various other Pleistooene sediments. Ooccurrences of this veneer
are, with one exception, localized in the lowlands of the Columbia basin pertion of the
county. The oceurrence of pre-Miccene formations in turn is limited almost exclusively
to the mountains in the southeran part of the county.

It has been known for a long time that pre-Miocene rocks existed in Umatilla County,
but formations of these rocks were never before mapped. The primary objective of this
survey was to broaden the geologic picture by mapping and correlating the pre-Miocene
formations which were found to ococur to a far greater extent than was previously suspested.

Location and Description of Area

The area mapped embraces nearly 1200 square miles. Thils includes all of Umatilla
County south of an east~west line which runs through a point about 2 miles south of the
town of Pilot Reck. Alse included 1s a margin of overlap into adjolning counties.

A large part of the terrain thus covered consists of the northern portion of the Blue
Mountains.

Elevations in the area mapped range from about 1700 feet near Pilot Rock to 6600
feet on the peak of Tower Mountain. In general, the mountains are an elevated plateau
which st1l1l ocontains many fairly flat areas despite severe erosion. No topographic maps
are available so only estimates can be made, but the elevation for most of these surfaces
would fall between 4500 and 5000 feet, although some exceed 5000 feet by a substantial
margin. Relief is great, especially in the canyon of the North Fork of the John Day
River and along the northern flank of the mountains which are deeply dissected by the
many tributaries flowing north to the Columbia River.

Porest land 4is abundant and a large proportion of the area is within State and
National forests. Although the population is sparsa, the grazing and lumbering potene
tialities of the region are of major importance. U.S. Highway 395 is the only paved
road, Secondary roads range from forest roads of the most primitive sort to graveled
logging arterials, and there are large tracts in which roads of any kind are nonexistent.
Ukiah 1s the only sizable settlement. MaJjor creeks and other pertinent landmarks are
indiocated on the map (see opposite page 15) and need no additional description. 4 State
park memorializing the site of one of the last Indian engagements fought in the State 1s
situated at Battle Mountain near where the highway crosses the main body of granite in
the northern belt of pre~basalt exposures.

*
Department Field Geologist, Baker, Oregon,
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Field Work and Base Maps

Survey work was begun in the summer of 1951 and continued through the 1952 and 1953
field seasons. The only topographic map available covered a very narrow strip on the
southern border of the county that is part of the Dale quadrangle. Most of the mapping
was done on a United States Forest Service planimetric base and on aerial photographs,
Thanks are due to various members of both the State and Federal Forest Service for a
wealth of supplementary data on the locaticn of new logging roads and for many other
favors, and to the Harris Pine Mills and Pilot Rook Lumber Company for comparatively
unrestriocted permission to travel cver their holdings., Special thanks are also due to
Mr. Beamer of the Production and Marketing Administration office in Pendleton for his
sooperation in arranging a gift of aerial photographs covering most of the northern half
of the area. These were of invaluable assistance in mapping the exposures of the
northern pre<basalt formations.

Geology

General

The pre~Miocenes rocks include a series of terrestrial fossiliferous sediments and
acidio volecanics of early Tertiary age plus granitic intrusives and a metamorphic complex
of pre~Tertiary age, Most of the exposures of these rocks are erosional windows, Great
differences in elevations of exposures exist, however, often within very short{ horizontal
distances, and 1t 1is clear that some of the higher expesures were originally not covered
by more than a very thin skin of basalt, if indeed they were covered by any at all in
some places, Since post-basalt faulting is comparatively negligible, 1t is apparent that
the pre-basalt topography was highly dissested and preocipitous in nature before the area
was oovered by the lava flood. The early Tertiary area surrounding Tower Mountain is an
example of one of the topographic highs which was apparently never completely covered by
the later basalts., The lack of topography on the map makes it impossible to appreciate
this third dimensional factor; moreover 1t is not possible to deseribe fully the impli-
cations imposed thereby in the limited amount of space available. It can be stated,
however, that the random and completely unpredictable manner of exposure with respect
to elevation made it impossible to project contacts or to anticipate a pattern of em-
placement which could be relied upon for any appreciable distance in tracing the pre-Miocene
ococurrences,

Pre-Tertiary metamorphiecs

The rocks of this series compare so closely with those mapped by Pardee in the
Sumpter quadrangle, by Gilluly in the Baker quadrangle, by Allen in the Morning mine
area, and by the writer in the Telocaset quadrangle, that it seems reasonable to
correlate them. Individual rock types include argillites, cherts, quartzites, green-
stones, gneisses, and schists, together with minor amounts of basic orystallines and
occasional pods of limestone. All types have undergone considerable metamorphisnm.

In some places, especially in the southern pertions of the area, individual phases
of the metamorphic complex occur in sufficiently distinct and large-sized exposures as
to Justify subdivisional mapping, but in other places these various rock types are so
intimately associated and often so poorly exposed that it 1is doubtful if they could be
mapped satisfactorily even if a good topographlc base map were avallable. Therefore
all related rock types were mapped as a unit. The resulting unit compares favorably with
the "argillite" series as mapped by Pardee in the Sumpter quadrangle except the small
patches of gabbro and metagabbro which are included here but which Pardee was able to
map separately. Pardee reports limestones with crinoids suggestive of the Carboniferous
period but points out that the series as a whole probably ranges from somewhere in the
Paleozoic to well within the Mesozoioc. Gilluly has shown some of the greenstones to be
Permian,
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Pre«~Tertiary "granites"

Granite Meadows is the name by which the meadows at the head of Owing Creek have long
been known, Actually, however, the 'granites™ of the area are more nearly a blend of
diorite and quartz diorite in which bietite and hornblende are locally very abundant,

Like the metamorphiec rocks, these intrusives appear to correspond with those which ocour
in the Elkhorn range of the Blue Mountains. They are considered to belong to the middle
or upper Mesozoiec.

Early Tertiary volcanics

The rosks of this group consist primarily of rhyolites and related volcanics of
acidio compesition. Flows probably come first in order of abundance, followed by clastic
tuffs and breccias., Some stratified sands and silts ocour in association with the
volcanies, but these represent an exceedingly small proportion of the group as a whole
and they were observed only in the northern portion of the area, The sediments contain
leaf fossils and therefore they have had a great deal of attention while the larger
volcanic phase of the formation has had virtually none. The fossil leaves are cher-
acterized by palms and broad-leafed evergreens which are conslidered indicative of a
Clarno (Eocene) age. A common relationship of unconformity with respect to the under-
lying pre-Tertiary and the overlying basalts is exhibited in both the northern and
southern groups of exposures, This stratigraphic position constitutes supporting
evidense of a Clarno age designation as does alse a simlilarity between the voleanie
members and other established Clarno volsanics elsewhere in central Oregon. Some of
the tuffs in the North Fork of the John Day sanyon may possibly be minor phases of the
John Day formation. Whether they are or not is something that will require more
investigation, but in view of the pessibility that they might correlate with the John Day,
the formation as mapped here is tentatively classsd as of Eo-0Oligocene age rather than
as Eoeene alone.

Referense to the map will show that only two large occurrences of this roek unit
are mapped in connection with the northern belt of pre-Miocene exposures. It should
be mentioned aceordingly that a narrow fringe of exposures actually exists at many plases
along both flanks of the northern pre-Tertlary belt, especially from the highway westward,
but these sxposures are for the most part too restristed in their extent to show without
distortion on a map of the present scale.

Later Tertiary formations

The Columbia River basalt in the area consists of a thick succession of basiec to
intermediate lavas, No mappable interbeds were observed and the only everlying material
other than soil consists of poorly consolidated lake-bed sediments and bench gravels in
the vicinity of Ukiah. The Columbia River basalts have been assigned a mid-Miocene age
in the Picture Gorge area of central Oregon, Little question exists that the lava ef
southern Umatilla County 1s largely equivalent to that of the Picture Gorge area, but
no conclusive evidence was observed to prove the local flows are exclusively Miocene in
age, The question of age is therefore left open insofar as the upper limit is concerned.

Structure

All attitudes noted on the pre-Tertiary rocks were recorded on schistosity and foliation.
The dips are invarilably steep, often vertical, and very likely reflect tight, isoclinal
folding. A common trend is roughly eastewest. Pre-basalt faulting was undoubtedly great
as is indiecated by local shearing and a generally high intensity of foliation but no regional
pattern was recognized other than that to be inferred from the trend of the northern belt
of pre-basalt exposures and its parallelism with the flank of the present mountains. Fronm
this there can be 1ittle doubt but what this belt of exposures coincides clesely with the
trend of a major pre~Tertiary fault which may even have had scarp expression in early
Tertiary times.
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The structure exhibited by the late Tertiary dbasalts is characterized by a state of
light ‘deformation in which gentle folding appears to be more prevalent, or at least more
pertinent, than fauliting.This is particularly conspicuous along the northern flank of the
mountains where the dominant structure is a monoclinal downwarp of the blanketing basalts
rather than & fault scarp like those which are so prominent a part of the mountain-valley
relationship in so many other places in the Blue Mountains. This monocline starts with
dips that are essentially horizontal on the summit and ends with a moderate regional dip
to the northwest in the foothill area. Because the axis is breached by erosion the oon-
tinuity of this structure can be trased without interruption in only a few places where
the highest and youngest flows extend from the summit in an unbroken manner., The picture
is further compiicated by local minor faulting and by local steep dips which are present
in the basalts in places where the older flows contact the sloping surfaces of the under-
lying pre-basalt topography. The lack of widespread faulting together with observations
which indicate a state of high relief prior to the perioed of the basalt flooding tends to
suggest that this monoslinal condition may owe its origin more to depositional molding of
the basalts over the pre-basalt topography than to later sitructural uplift.

Sumpary

At the time field work was started the area was known to contain pre-Tertiary schists
and "granite” and fossiliferous sandstones. Beyond this, knowledge conecerning the pre-
Miocene formations was small and it was as logical to believe as not to believe, that
equivalents of the sedimentary Cretaceous of central Oregon, or the serpentine and ultra-
basies of the John Day region, might well be reopresented in the area; likewise for the
John Day and Maseall formations whisch oceur even ocloser to the area. No trace of these
formations was recognized, however, except for ithe possibility that some comparatively
minor phases of the John Day formation might be represented. Instead, the pre-Tertiary
rocks of this area appear to correlate with the Palsozoic and Hesozeie rocks found
farther to the east in the Blue Mountains as described in Pardee's report on the Sumpter
quadrangle. Most of the early Tertiary rocks were found to be of voleanic derivation
rather than sedimentary as originally supposed and the bulk undoubtedly correlates with
the Clarne formatien. 1In any event, the arsal extent of both the pre-Tertiary and the
early Tertiary formations proved considerably greater than was generally suspeoted at
the outset of the investigation, especially the early Tertiary volcanics ef the Tower
Hountain region which undoubtedly represent a major center of early Tertiary volcanism.
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COMMERCIAL OIL IN NEVADA

Shell 0il Company, which has been drilling in the Eagle Springs area, Nye County,
Nevada, about 60 miles southwest of Ely,has found an oil horizon which may make Nevada
the twenty-ninth oil-producing state in the nation. The News Letter of the Nevada Mining
Association, Louis D. Gordon, Secretary, has the following comment in the March 15 issue:

"The important oil news of the last month is the announcement by the
Shell 01l Company that their Eagle Springs No, 1 Well in section 36, To 9 N.,
Re 57 E.y, had encountered oil in commercial quantities. The announcement
was made at the olose of business February 17, 1954, when the hole was
approximately 6588 feet deep. The top of the oil bearing horizon was given
as 6453 feet and a drill stem test of the 80-foot interval below this horizon
indicated the well had a potential of about 180 BOPD. The high formational
pressures were a very enoouraging sign. Immediately upon recovery, the oil
18 quite gassy and has a gravity of 25,9° API, which is a good grade of crude,
although nothing exceptional., fThe pourpoint is 80° P, which means that below
that temperature the 01l is solid and closely resembles black shos polish,
There was considerable surprise at the age and type of the reservoir rook,
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for 1% is of Tertiary Age, probably the Miccene Epooh, the rock being a pyro-
elastic, or voloanic debris ranging in partisle size from dust and ash to bombs
and other ejectamenta. This type of lithology is most unusual for a petroleum
reservoir rock.

"Since the initial ennouncement, the well has continued to drill and is
csurrently below 7200 feet. The petroleum saturation continued as deep as
6913 feet, The Shell is ocurrently seeking the top of the Paleozoic System,
The 'pay-zone’ of 460 feet already discovered will boost the daily capacity
of the well far above the 180 BOPD figure which was based on 80 feet of pay."
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RADIOASSAYER

A "radloassayer," a new instrument for making routine tests for radioactivity has
been installed at the laboratory of the Department of Geology and Mineral Industries,
State Office Building, Portland, on loan from the Atomic Energy Commission. Radio-
assayers have been placed in a number of mills and labertories on a temporary basis
by the Commission to test all samples as they pass through. The first report of this
progrem is given in U.S. Atomic Energy Commission RME-4025, "Routine testing of samples
for radioasctivity in nmills and assay offices in the United States," a Progress Report
by Muriel Mathez, 1953.

The radioassayer is designed to check radioactivity present in the ranges 0,05 percent
to 0.1 percent and 0.1 percent to 0.15 percent U3°8 equivalent, the 0.05~percent range
especially being lower than can be determined on most Geiger-Milller counters, The purpose
of this program is to provide a means for routine monitoring for radiocactivity diverse
types of ore samples that might not otherwise be tested for radiocactivity.

Three types of particles are given out by radiocactive materials as they decompose.
The first, or alpha particle, is the same as a helium nuoleus, being composed of two
protons plus two neutrons. The alpha rays are moving at 2,000 to 20,000 miles per
second and are able to penetrate several centimeters of air or a very thin folil of metal.
Because of their size they are able to knock the ions cut of many other atoms before they
lose their energy.

The second type of emanation 1s known as beta rays or particles. The beta rays are
nothing more than streams of fast moving elecirons, which have been thrown out of the
radicactive material. They travel several hundred times farther than the alpha rays
since, with energles of about the same range, it would take 7500 of them to esqual the
mass of one alpha particle. However, a thin sheet of metal such as aluminum will stop
most of the beta rays.

The third type of emanation, known as gamma rays, does not consist of particles
at all, but of waves, very much like light waves, except that they are at a mush higher
frequenoy. The gamma rays travel at the speed of light, and from a few inches up to
several feet of lead or concrete are required to stop them. It is for this reason that
Geiger counters for use in the field usually use a tube that is most sensitive to
gamma rays.

The radiocassayer 13 designed as a beta ray counter, because beta rays are the most
intense at short distances, and the sample can be placed quite close to the GM tube,
Most of the tube is covered with a heavy lead shield, which also tends to cut down the
background count from stray gamma rays and cosmie reys from the outer space.

The Department has previously checked with a Geiger~Milller counter all samples
submitted for identification or assay, but the radiocassayer will allow a more positivse
quantitative estimate especially for low radioactivity than has previously been possible.

There 1s no charge for checking any sample on this instrument and members of the
Department will be glad to make radloactivity tests during regular office hours.
T.C.M.
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ROBA AND WESTFALL QUICKSILVER

The DMEA office in Spokane has reported that the only current active work in Oregon
under a DMEA contract is at the Roba and Westfall quicksilver prospect on Murderers Creek,
Grant County. A loan of $20,140 was obtained. The shaft has been sunk to a depth of
80 feet from the collar, an advance of 52 feet, under the DMEA contract. The shaft has
penetrated the footwall of the mineralized zone and it 1s stated that water is a problem.
The other Oregon DMEA contracts have either been completed or rescinded,
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OREGON LIGHTWEIGHT AGGREGATE INDUSTRY

Producers of pumice and pumicite

Cascade Pumice Deschutes Concrete Products Company
Lloyd A. Williamson : Chester T. Lackey, Owner-Manager
114 Oregon Avenue Redmond, Oregon

Bend, Oregon

Central Oregon Pumice Company Harney Concrete Tlle Company
644 FPranklin Street Don Robbins
Bend, Oregon Burns, Oregon

During 1952 pumice produced in Oregon amounted to 59,578 short tons valued at $201,809.

Producers of volcanic oinders

Cinder Hill Quarry Red Rock Cinders
Leroy E. Grote Don E. Hurrle
Redmond, Oregon Redmond, Oregon

Large quantities of volcanic cinders for road surfacing are produced by the State
Highway Department. Value of production is not available.

Producers of expanded shale

Smithwick Concrete Products Company Northwest Aggregates, Ins.
1750 N.E. Lombard Place 9255 N.E. Halsey Street
Portland, Oregon Portland, Oregon

Total production about 93,000 yards valued at approximately $418,500.

Producer of diatomaceous earth

Dicalite Company, Division
Great Lakes Carbon Company
Terrebonne, Oregon

No production statistics are available.
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MINERAL IDENTIFICATION BULLETIN REVISED

One of the most popular State Department of Geology and Mineral Industries publications,
Bulletin 16, "Field Identification of Minerals for Oregon Prospestors and Collectors," has
Just been issued in its fifth edition. The bulletin contains descriptions of nearly 200
minerals together with tables which aid in the determination of unknown specimens. A section
of the 133-page bulletin is devoted to descriptions of mineraletesting equipment and basie
prospeocting tools. Several radioactive minerals have been included for the first time as
well as other minerals which have become important in reoent years. The bulletin 48 an
elementary reference book and the more easily understoed physical tests are stressed rather
than ochemical tests. Copies may bs obtained at the Portland office of the Department in the
State 0ffice Building or at Depariment field offices in Grants Pass and Baker. The price 1s $1,00.
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PACIFIC NORTHWEST METALS AND MINERALS CONPERENCE

The Oregon Section of the American Institute of Mining and Metallurgiocal Engineers
will be host to the AIME Pecific Northwest Metals and Minerals Conference to bs held in
Portland, Oregon, April 29 through May 1, 1954, at the Multnemah Hotel,

F. X, Cappa, Conference Chairman, reports that the thrae-day techniscal program, which
will be open to the public, includes four sessions cn metals technelegy eand will feature
iron and steel and beth extractive and physical metallurgy. The Industrial Minerals Division
is featuring a symposium on ground water and how it may influence industrial mineral pro-
duction and proeessing. Serving on the panel will be H. A. Swenson, District Chemist,
Quality of Water Branch, U.S. Geologleal Survey, who will speak on the quality and charaoter
of Northwest waters; R. C., Newcomb, District Geologist, Ground-Water Branch, U.S. Geologlocal
Survey, who will give a summary of the ground-water provinses in the Northwest and thelir
water~yielding potentialities; and John W. Robinsen, censuliing ground-water geolegist,
Tacoma, Washington, who will discuss special or peculiar problems encountered in developing
ground water for industrial mineral uses. A. M, Piper, Staff Socientist, U.S. Geologiecal
Survey, will be the moderater for the symposium and will summarize the presentations ef the
speakers., There will be a qusstion and answer peried.

In addition to the ground-water sympesium, two sessions on industrial minerals, one
en engineering geology, and one on mineral industries educatien, are en the progranm.
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CHROMITE IN 2953

According to the U,S. Bureau of Mines, production of domestlie chromite during 1953
totaled 57,000 short tons including 22,000 shert tons of chromite concentrates from the
Meuat mine, Stillwater County, Montana, which began milling ere in August under a govern-
ment contract. Purchases by the government at the Grants Pass ore purchase depat during
the year increased 57 percent and totaled 35,000 shert tons. Alaska oentered the fleld ef
produscers as a result of the development of the Red Mountain chromite depesit by the Kenai
Chrome Company with a government loan and contract granted in March. (Ne Alaska productioen
is reperted. Ed.)

Consumption of all grades of chromite in 1953 exceeded that ef 1952 by 13 percent and
was 10 percent above the previous high of 1951. It is reported that there was a noticeable
trend toward the use of low-grade chrome eres in the manufacture of a low-grade ferrochremium.
A sharp drop in the price of lowegrade South African chrome ore provided the incentive for
making a lower grade ferrealloy. Scuth African Wlhi-percent ore (chiefly chemlsal grade)
experienced & $4 per ton decline, and Turkish and Pakistan ors (high-grade metal lurgical)
sold for $2 per ton less,

Of the 13 countries shipping chromite to the United States in 1953, the Philippines
supplied the largest quantity, most ef which was refractory grade. The next largest supplier
was Turkey which recelved the greatest dellar value, The Union of South Africa and Scuthern
Rhodesla provided the major portion of the balance of the imports. The last three sountries
supplied metallurgical grade. 41l chemical ore came from Union of South Afriea,

Stainless steels consumed 63.4 percent ¢f the chromium used in shromium alleys and
chremium metal during 1953.
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STUDY PREHISTORIC MINERS

There is evidence that miners worked in the Keweenaw Peninsula and on Isle Royale
of northern Michigan as long as 4000 years ago and left with apparent haste. Where they
came from and why they left has never been determined. A research project to study the
sub jeet has been set up by the Michigan College of Mining and Technology to attempt to
solve what has been called cne of the most impoertant unsolved mysteries in North American
archeology.

Extracted from American Mining Congross Journal, March 1954
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FOSSIL LOCALITIES OF LINCOLN COUNTY BEACHES, OREGON
By

Margaret L. Stoero*

Geologic Picture . ’ -

There are many fossils to be found in the o0ld marine sediments which form cliffs
behind the beaches of Linooln County, Oregon. Particularly fossiliferous is the Astoria
formation which crops out almost continuously along the coast from the town of Lincoln
Beash south to Yaquina Bay. Its areal distribution is shown as the shaded portion on
the acoompanying map, and in this long narrow strip, fossils may be found in unweathered
road suts as well as along the beach oliffs.

The Astoria formation is composed chlefly of blue-gray sandstones and shales that
were deposited during Mlooene time, about 20 million years ago, when the shore line of
the sea was somewhat east of its present position. The name "Astoria formation" is
tentatively applied to these Miocene sediments in Lincoln County because of their simi-
larity to the type Astoria formation at Astoria in Clatsop County, Oregon.

Shells of mollusks (see accompanying sketches) are conocentrated in great numbers in
certain layers of the Astoria sediments. Scattered through the formation are many large
ball~like concretions which, when split open, expose masses of fossil shells. Occasionally
coneretions are found that contain the fossll bones of whales and sea lions.

Overlying the Astoria formation in many placcs along the coast are thick deposits of
brown and yellow dune sands of Pleistooens or Recent origin. These non-fossiliferous
sands are readily distinguished from the older sandstone by their distinctive color and
general lack of consolidation.

Another fossil~bearing marine formation, older than the Astoria, erops out at
Otter Rock State Park and along the east shore of Yaquina Bay., This is the buff~colored,
iron~stained, Yaquina sandstone of Oligocene age. Fossils in the Yaquina sandstone are
fairly abundant, but are not so well preserved as those in the Astoria formation.

‘Fossil Localities

Five of the best places to find fossils along the Lincoln County beaches are dessribed
below and their locations shown on the map (see next page).

1, Fogarty Creek

U.S. Highway 101 crosses Fogarty Creek 1.0 mile south of the Lincoln Beach
post office, There 13 a parking spaoe on the west side of the highway, immediately
south of Fogarty Creek bridge, and a trail leads directly out to the beach. Fossils
and conoretions containing fossils can be found in the Astoria formation whioch forms
the cliffs along the beach both north and south of the ecreek.

2., Depoe Bay

The fossiliferous Astoria formation crops out in the high cliff at the north
end of the small inner bay, east of the highway bridge. The loocality is easily reached
by way of & road whioch follows around the north end of this bay to the Coast Guard
Station at water level. The base of the ¢liff can be reached at low tide.

*Goologist; State Department of Geology and Mineral Industries.
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3. Otter Rock.

Fossils can be found in the sea ¢liffs below Devils Punch Bowl State Park,
which is 0.4 mile west of the highway at Otter Roock. A good foot trall leads down
to the beach from the southeast corner of the park. Buff-colored Yaquina sandstone,
which forms the high cliffs of the point, yields a few fossils., The blue-gray Astoria
formation, containing only a few fossils at this particular locality, crops out at
the foot of the trall and 1s continuous, and locally very fossiliferous, as far as
Yaquina Head, 5§ miles to the south,

4. Spencer Creek.

Many wellepreserved fossils and concretions containing fossils can be found
where the Astoria formation crops out in the cliffs behind the beach near the mouth
of Spencer Creek, Highway 101 ocrosses Spencer Creek 1.2 miles south of Otter Rock.
There is a parking area et the north end of the bridge, and a trail leads down to
the beach, The Astorle sandstone forms the sea oliffs, and in places the floor of
the beach, as far as Yaquina Head, 4 miles to the south. Throughout this distance
the formation 1s very fossiliferous.

5. Yaquina Bay.

Cliffs at the east end of Yaquina Bay expose Yaquina sandstone in whieh
fossils are abundant though fragile. The loeality 13 reached by starting from the
corner of Front and Bay streets in the old part of Newport on Yaquina Bay and
following a narrow, surfaced road, which runs along the north and east shore of
the bay, for a distance of 3.0 miles. Fossils are numerous in chunks of weathered
rock beside the road at the basze of the sandstone cliff,

Names of the Fossils

When a paleontologist discovers a new fossil, he gives it three names, two of which
are Greek or Latin, and the third is his own name. For instance, a certain mollusk, whioch
i3 very abundant along the Lincoln County beaches, has been named "Anadara devincta Conrad."
The first name, Anadara, is the genus, denoting a group of fossils all members of whieh
look something alike. Next comes the species name, devincta, which differentiates the
fossil from all others of that genus, And last 1s the name of the paleontologist himself -
in this ocase, Conrad, After a description of the species has been published, the name
is adopted internationally.

The amateur fossil hunter will find that it is very difficult to tell one species
from another, but that it 1s fairly easy to identify the genus of a well-preserved specimen
by carefully comparing 1t to pictures and descriptions in the literature.

Fossils which are found in greatest abundance along the Lincoln County beaches are
the mollusks. Mollusks are a large family of animals having protective shells, the most
common types being pelecypods and gastropeds. These two important groups are easily
differentiated: pelecypods have two shells and resemble clams; gastropods have one coiled
shell and resemble snalls. At least 60 species of fossil mollusks (pelecypods and gastropods
in approximately equal numbers) have been found in the Astoria formation in Lincoln County
and more than half that number in the Yaquina formation., All of these species have been
described and most of them illustrated in the literature (see bibliography).

The names listed on page 24 represent only a fow of the many species of pelecypods
and gastropods characteristic of the Astorla and Yaquina formations. Some of these
fossils are shown 1n the sketches opposite this page.
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Astoria formation Yaquina formation

Pelecypods: Pelecypods:
Acila conradi Meek Acile shumardi Dall
Anadara devineta Conrad Nomocardium lincolnensis Weaver
Mareia angustifrons (Conrad) Macrocallista pitisburgensis Dall
Pecten propatulus Conrad Thraeia ocondoni Dall

Gastropods: Gastropods:
Bruclarkia oregonensis (Conrad) Bruclarkia columbiana (Anderson and

FPicus modestus Conrad Martin)

Natica éregonensis (Conrad)
Turritelle oregonensis Conrad

Fusinus lincolnensis Weaver

Calyptraea mammillaris Broderip

For many years fossil hunters, both amateur and professional, have been finding,Tossil bones
of marine mammals in the outerops of the Astoria formation along the Lincoln County beashes.
Most of the bones have been identified as belonging to pinnipeds (seals and walruses),
cetaceans (whales), and sirenians (sea cows). The majority of the finds have been separate
parts of skelstons, such as skulls, jaw bones, and vertebrae. More rarely is an entire
skeleton disocovered. The best preserved specimens are generally found in the hard sandstone
oonoretions. Among the mammals fdentified from the Astoria formation are the following:

Pinnipeds (seals and walruses)

Desmatophoce oregonensis Condon

Cetaceans (whales)

Cophosetus oregonensis Packard and Kellogg

Sirenians (sea ocows)

Desmostylus oymatias Hannibal
Desmostylus hesperus Marsh (extinet species)

Remains of other vertebrate dwellers in the Miocene sea, whioh have been found in
the Astoria formation, include a very large turtle skull, fish vertebrae, and shark teeth.

Maps of the Ares
The following topographic and geologiec maps of the area may be obtained from Distribu-
tion Section, Geological Survey, Denver Federal Center, Denver, Colorado, at prices indicated.
Topographie:
1, Cape Foulweather quadrangle, U.S8. Geol. Survey, 1944. Price 20 cents.
2. Yaquina quadrangle, U.S. Geol., Survey, 1946. Price 20 cents.
Geologie:

1. The coastal area between Cape Kiwanda and Cape Foulweather, Oregon:
U.S. Geol, Survey 01l and Gas Invest. Prelim. Map 97, 1949. Price 50 cents.

2., Geology of the Newport-Waldport area, Lincoln County, Oregon:
U.S. Geol, Survey 01l and Gas Invest. Prelim. Map 88, 1949. Price 75 ocents.
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WORLD BAUXITE RESERVES
Engineering and Mining Journal, New York, November 1953, gives a resume of a talk

given to the New York Section, A.I,M.E., by Irving Lipkowitz, Assistant to the President,
Reynolds Metals Company, on bauxite reserves.

Mr. Lipkowitz stated thet total world reserves were estimated at about 2,4 billion
tons sufficient to last about 200 years at the 1952 rate of mining. Of this amount,
about one-third is in Russia and satellite countries. He estimated that reserves in the
United States total approximately 50 million tons. The present world figure is approx-
imately twice the amount estimated at the beginning of World War II. The increase is
the result of (1) intensive exploration for commercially highegrade ores, and (2) constant
improvement of processes to make lower grades of ore commercially useabls. Whereas in 1941
the industry was using bauxite with not more than 7 percent silica, at the present time
improved processes have allowed commercial treatment of ores running 15 perocent silioca.
Mr. Lipkowitz estimated that reserves of high aluminum-containing clays in the United States
amounted to almost 3 billion tons. In answering questions conserning power potentials, he
commented that as hydreelectrie facilities require such a tremendous capital outlay whioch
must be amortized over decades, the use of natural gas has been favored in recent years.
Lipkewitz asked the hypoethetical question: Why should we tie up our future? In a few
yoars atomie energy may be used on a competitive commercial basis and smelting plants
may be located close to ore supplies.
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A MARK TWAIN COMMENT ON GEOLOGY"

Since my own day on the Mississippi, ocut-offs have been made at Hurriseane Island,
at Island 100, at Napoleon, Arkansas, at Walnut Bend, and at Council Bend. These shortened
the river, in the aggregate, 67 miles. In my own time a cut-off was made at American Bend,
which shortened the river 10 miles or more.

Therefore the Mississippi between Cairoc and New Orleans was 1215 miles long 176 years
ago. It was 1180 after the eut-off of 1722, It was 1040 after the American Bend ocut-off.
It has lost 67 miles since. Consequently, its length is only 973 miles at present.

Now, if I wanted to be one of those ponderous scientific people, and "let on" to prove
what had occurred in the remote past by what had occurred in a given time in the resent
past, or what will ocour in the far future by what has occurred in late years, what an
opportunity is here! Geology never had such a chance, nor such exasct data to argue from!
Nor "development of speocies," either! Glacial epochs are great things, but they are vague--
vague, Please observe:

In the space of 176 years the Lower Mississippi has shortened itself 242 miles. That
is an average of a irifle over one mile and a third per year, Therefors, any calm person,
who 18 not blind or idiotic, can see that in the 0ld 081itic Silurian Period, Just a million
years ago next November, the Lower Mississippl River was upward of 1,300,000 miles long, and

*
Taken from Life on the Mississippi. .
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stuck out over the Gulf of Mexico like & fishing rod. And by the same token any person
ocan see that 742 years from now the Lower Mississippl will be only a mile and threee
quarters long, and Cairo and New Orleans will have Joined their stireets together, and
be plodding comfortably along under a single mayer and a mutual board of aldermen,
There i3 something fascinating about sciense. One gets such wholesale returns of ocon-
Jeoture out of such a trifling investment of fact.
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NEW SOUTHERN OREGON CHROME MILLS REPORTED
Fitzpatrick M1il

A small concentrating mill looated at the Umpqua Cottages on U.S. Highway 99 north
9f Canyonville, Douglas County, has been operating for several months. The mill is owned
by G. W. and J. E. Fitzpatriock. Ore from several propertiss in the area has been treated.

Equipment at the mill consists of a jaw crusher, a ball mill, two cone classifiers,
and two small homemade concentrating tables (4 x 10 and 3 x 5 feet)., A larger table is
being installed. The ball mill 1s operated by a Briggs and Stratton gasoline engine and
the tables are driven by electric motors. This mill is estimated to have a maximum
capacity of about 2 tons of concentrates a day.

Meyer Chromite Mill

Niok Meyer, Davenport, and Lester Shippen have recently completed construciing a
conoentrating mill on the north bank of the Umpqua River beslde Gazley Road about 2* miles
northwest of Canyonville. Some ore from the Frozen Creek chromite deposit in sec. 19,

T. 28 S., R. 4 W,, 1s stookpiled at the mill., Equipment consists of a Jaw crusher, a
conveyor which transports ore from the Jjaw crusher to & ball mill, a cone oclassifier,
and two large concentrating tables.

Lucky Nine Chrome Company M1ll

H. R. Winston, Wayne Young, Daryl Cohl, Raymond Carson, Sealy Carson, Bernard Carson,
Dorothy Kartes, Ed Collins, and Hurley Wilson are the incorporators of the Lucky Nine
Chrome Company. Thls company has begun the construction of a concentrating mill about
2 miles west of Canyonville north of the road to Riddle., Ore from deposits in sec. 36,

T. 30 S,, R. 7 ¥W., and sec. 20, T. 30 5., R. 6 W., will be treated.
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DEPARTMENT STUDIES HARPER RADIOCACTIVITY

N. S, Wagner, Department field geologist at Baker, made a reconnaissance of mining
claims on Cottonwood Creek south of Harper in northern Malheur County to investigate reports
of radioactive minerals in the area. He obtained samples from the discovery claims owned
by Messrs., Louls Hall and Lormand Wise and also a neighboring claim owned by Mr. Rathman.
The samples were sent to Portland for testing in the Depariment*s "radiecassayer." They
were all very low-grade in radiocactivity, ranging from 0.005 to 0,015 U3°8 equivalent.

No disorete uranium minerals were identifilied. Judging from the preliminary examination,
radiocactivity appears to be related to yellow fluorescence, and from previous experience
this yellow fluorescence in eastern Oregon probably results from activation caused by some
undetermined uranium salt. The uranium ocours in minute quantities in a fluorescent
soating.
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MINERALS ALLOWED IN DMEA ASSISTANCE LIS?T

According to revised regulations which were published Mareh 23, 1954, in the Federal
Register, the following minerals will be the subjeot of exploration loans under DMEA:

(a) Government share 50 percent -

Bauxite, chromium, copper, fluorspar, graphite (erucible grade), lead, molybdenum,
zine, and oedmium.

(b) Government share 75 percent =

Antimoay, asbestos (chrysotile only), beryl, cobalt, columbium, eorundum, diamonds
(industrial), kyanite (strategic), manganese, mercury, mica (strategic), monazite
and rare earths, nickel, platinum-group metals, quartz orystal (plezv-electric),
rutile-brookite, tale (bloek steatite), tantalum, thorium, tin, tungsten, and
uranium.

Details concerning exploration loans and application forms may be obtained from the
Defense Minerals Exploration Administration, So. 157 Howard Street, Spokane, Washington,
as well as other DMEA offices.
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GOLD MARKET REOPENS IN LONDON

Acocording to The Wall Street Journal, the London gold market reopened for trading on
March 22, 1954, after a l5-year lapse. On this day, six British financiers clad in their
accustomed uniform of black coats and striped trousers began buying and selling gold in
the attempt by Great Britain to regain the pound sterling's prewar eminence in world finance.
The London gold market has been olosed since 1939 and all dealings in the metal have been
handled by the Bank of England. Within a few minutes the six traders fixed a price for
g0ld at 248 shillings and sixpence an ounce, about 20 cents under the United States offiecial
price of $35. The discount is due to freight charges between the United States and other
parts of the world. Scene of the beginning of gold trading was the famous banking house
of Rothschild & Sons. Joining in the trading were five banking and brokerage firms: Johnson
Matthey & Co., Ltd,; Samuel Montague & Co., Ltd.; Mocatta & Goldsmith; Pixley & Abell; and
Sharps & Wilkins.

Despite the fact that so-called free trading was resumed, there are sitill restrictions,
A special government license 1s required for banks or individuals inside the British sterling
area to buy the metal with sterling. Other purchasers are completely confined to residents
of the United States or Canada holding sterling earned in authorized trade and to residents
of nations outside the sterling and dollar areas who hold sterling bought with dollars or
gold. Anybody, whether in or outside the sterling area, can sell gold. Thus there 1s no
measure of convertabllity of pounds into gold or dollars that has not previously sxisted,
It was announced that a large South African gold producer would start selling more of its
output through the new London market.

The E&MJ Metal and Mineral Markets comments that London's move to restore free trading
in gold merely gives bullion dealers the commissions they missed for so long. United States
authorities are adamant as ever against similar action here.
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PINE CREEK PLACERS, EASTERN BAKER COUNTY

According to the Baker Record Courier, increased activity 1is planned for Pine Creek
Placers in eastern Baker County. Pine Creek drains areas below the famous old Cornucopia
gold mine. A 1200-foot cut will be run under contract to a depth of 65 feet to bedrock.
Grevel from the ocut will be run through slulces in order to test the gold values, If
economioc amounts of gold are recovered, the course of Pine Creekbgéll be changed by con-
verting the cut into a new channsl so that the rest of the creek /may be worked. Mr., R, M.
Conley, formerly of California, is in charge of the work.
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EARTHQUAKES
By .
Ralph S. Mason

Locating and fingerprinting

An earthquake 1s a difficult thing to get hold of. Its arrival 1s unexpeoted, its
passage 1s swift, and its recall impossible. The great majority of earthquakes originate
at depths of 10 to 20 miles but some are desper, extending to a maximum of 450 miles,
Plainly one must be ready well in advence if an earthquake is to be caught and measured.
The federal agency charged with this task 1s the Seismological Survey of the U,S, Coast
and Geodetis Survey. The program of the Coast and Geodetis Survey represents perhaps
20 percent of the seismological work done in this country and includes projests of a
highly specialized nature, Besides operating seismological staetions to locate earthe
quakes 1t collects statistical information on all types of earthquake phenomena ineluding
damege, prepares earthquake ocatalogs and eploenter maps, and conduects various types of
investigations directed toward a better understanding of earthquake phenomena,

In Oregon there are two seismological devices installed to record earth motions.
At Oregon State College & selsmograph, which has been in eperation since 1946, makes e
continuous record on a photosensitive paper roll. In Portland an acoslerograph was
installed in the bagement of ths new State Office Building in 1953. This instrument,
in contrast to the seismograph, does not record continuously but is actuated only when
a fairly strong earth shock is felt. Accelerographs are designed to record only those
shocks having an intensity of IV er over on the Modified Mersalli Intensity Ssale.
Shoocks of this magnitude are of interest in the study of damage to structures and
related subjects. An examination of the Mercalli Scale reveals that the various
intensities are correlated to sensations experienced by observers and to damage suffered
by structures and natural objests, Accelerographs are being used to assumulate seismic
data on a scientific basis that is free from both human emotional distortion and
vagaries due to type of construction and character of subsoil.

The isoseismal map set into the larger map (opposite page 31) shows the degree to
which areas were affected by the December 15, 1953, shock in the Portland area, Data
for this map was obtained by the Geodetic Survey largely from postal cards circulated
throughout the area., The accelerograph in the State 0ffiece Building in Pertland was
not tripped.

The following paragraphs deseribing earthquake waves and the work of the Seismologieal
Survey are taken from "Earthquake Investigation in the United States" by Frank Neumunn.l/

"One of the most important phases of the Survey's seismologleal program
is the investigation of destrustive earthquake motion, a progrem that is of
basic importance to the engineer who must design siruotures to successfully
resist earthquake forees. The 700 persons killed in the great California
earthquake of 1906 and the billion-dollar (present-day value) property loss
caused from the fires that followed will always stand as a warning to those
who feel that the earthquake menace ¢an be ignored. Years of study have shown
that the problem of the design engineer is technically difficult because earthe
quake forces are vibrational or dynamic in character and cannot be treated the
game as statle, or steady, foreces. Much has been accomplished, however, and
the Survey has played an imporiant role in this accomplishment through furnishing
authentic information on destructive ground and building motions.™
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*Mining Engineer, Oregon Department of Geology and Mineral Industries.
l/U.S. Coast and Geodetis Survey Spec, Pub, 282, p., 2, rev. ed., 1953.
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"An interesting phase of seismologiecal research 1s its international aspect.
The fact that a strong earthquake in any country is registered on seismogrephs
2ll over the world has resulted in a worldewide exchange of data and sooperative
effort that 15 matched in few other fields. This international effort has
resulted in a great ascoumulation of techniocal data that has not only made possible
an authentiec history of world earthquakes over the past 50 years but exhaustive
analyses of the data have glven the sclentific world the most ascurate ploture
1t has of the physical structure of the interior earth.

“"In a great earthquake these seismic vibrations or waves penetrate the entire
structure of the earth and travel all over 1ts surface. While great earthquakes
are seldom felt farther than a thousand miles from their source, sensitive seismo-~
graphs have registered these unfelt vibrations in all parts of the world for more
than 50 years. Such seismic waves are extremely complex but a few basic faots
will serve to explain how they are propagated through the earth and how the
distance to an earthquake can be determined from a seismograph record.

"Two types of waves travel at different speeds through the earth’s interier
and are known as interior waves, The faster one alternately compresses and
dilates the rock as it travels forward; the slower one shakes the roock sidewise
as 1% advances - like the vibration of a violin siring. Seismologicel tables,
based on many thousands of seismograph readings, show to the nearest second
Just how long 1t takes each of these wave groups to travel to points on the
earth's surface at various groeat cirole distances from an sarthquake origin.

The difference in the arrival times of two such wave groups at a seilsmograph
station therefore corresponds to some particular epicentral distance that is
shown in the seismologlcal tables. These two waves are usually well defined

on seismograph records and anyone who can recognize them can obtain the sor-
responding epicentral distance from the seismologiecal tables. The largest waves
recorded at distant stations, however, are usually waves that travel at nearly
uniform speed through the surface rocks only and are known as surface waves,
Epicenters are located on a large terrestrial globe by swinging ares around
several observatory locations, using as radil the eploentral distances determined
from the station records. The common point of interscotion is the location of
the eploenter.”

What causes earthquakes?

The earth’s rocky crust rests upon a rubbery layer of semiplastic material which is
constantly adjusting itself to the changing pressures impesed upon it. The processes of
erosion cause a redistribution of the surface by gradually transporting mountains down
to the sea where thick layers of sediments are slowly bullt up. The earth mass under
the eroded mountains 15 in time relieved of a great weight and tends to push upwards
while the off-shere zone recently loaded down with sediments tends to be depressed. The
result of these two opposite tendencies is to crecate a zone of disturbance and instability
which may produsce a oracking or faulting of the orust. This explains in part why the
Pacific Coast, with it¢s high mountain ranges which are rapidly being eroded away, has so
many earthquakes. Earthquakes are the vibrations created by slippage along a fault plane.

Earthquakes and volecanic activity are often closely associated. The question of
whether the earthquakes set off the volcanic activity or vice versa 13 sometimes difficult
to determine. It i3 known that faults may provide an essape route to the surface for
pent-up molten igneous rocks oalled magma. In some areas of the world sarthquakes presage
the coming of voleanic eruptions,and native populations living near quiescent voleanio
vents often leave the area after feeling a series of sharp shocks. On the other hand there
18 evidence that deeply buried masses of magma periodically generate terriffic pressures
which are relieved by foroing tongues of molten rock between the layers and Joints of the
overlying rock. This produces a disruption of the orust whioh in turn results in an earth-
quake, The actual surfase eruption eof a volocano, however, does not cause an earthquake.
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Crustal movements, caused by deepe~seated conveotlional currents whieh slowly move
portions of the earth's surface toward each other, may be the underlying cause for yeot
another source of earthquakes. Some of the world's great mountain ranges are in reality
large wrinkles which are thought 4o have been caused by this type of movement. The -
folding and fracturing of the opposing masses as they come together give rise to periodie
adjustments along fault planes.

There are numerous kinds of faults although most of them fall into two general
classes, Tensional foreces produce a "normal"™ fault which characteristically has a fault
plane steeper than 45 degrees., A compressional forece may produce a "reverse"” fault
having a much flatter fault plane which permits one bloosk to "ride up" ever the other.
Some of the complex geology of the European Alps 48 due to this type of faulting whieh
18 called thrust faulting i1f the amount of overlap of the two blocks is very large
compared to the vertioal movement, Movement of the two fault bloocks with respect to
sach other may be in any direction in a plane parallel to the fault plane. If the motion -
is horizontal much demage will ococur in populated areas to buried installations such as .
pipelines, and to surface structures whioh may be toppled over or shaken to pleces.
Horizontal movement of the San Andreas rift during the 1906 earthquake amounted to 21 feet ®
in places and caused millions of dollars worth of damage to the ¢ity of San Francisee
alone. Vertical motion produces fault scarps whish are the exposed fault planes. If the
motion 138 small and the soil mantle heavy, no permanent searp will be formed., If the
displacement is large or repeated at frequent intervals for a long time, an imposing
scarp will be exposed. Abert and Winter rims in Lake County were formed in this manner
and are classed with some of the best examples of this type or faulting in the world.

Whet to do when an earthquake comes

Most people have an urge to rush out of doors when an earthquake comes. That this
is a dangerous practice is fully supported by mortality statisties. Bulldings commonly
have kniskknacks adorning entrances which have the unpleasant habit of toppling down
onto the heads of occupants issuing forth. Walls sometimes are oither poorly attached
to the building proper or have a weneering which sloughs eoff during a severe shosk.
In either event the streets in front of most multiple-~-story bulidings are poor havens
of refuge during an earthqualke, Standing under archways or in doorways is recommended
as these are structurally strong parts. There 18 a certalm danger of being trampled by
people rushing out of a buillding if one stands under the entrance arch but this 4s
preferable to oushioning the fall of a sornise weighing sewveral hundred pounds, Chandeliers
may be shaken downj bookeases may topplej and heavy mirrors, plotures, and large windows
may be broken or thrown down. A safe hiding spot can often be found under a desk or
heavy table, Stay there until the shaking ceases, then sarefully make your way out of the
building. Aveid any wires lying on the ground; they may be electrified. If possible,
shut off the main gas valve in a building until a thorough cheok on the condition of the
lines has been made. Chimneys and flues are particularly subjest to damage by earthe
quakes and many fires have been caused by failure to examine the condiition of the flues -
before using thenm.

Oregon, a seismologically stable state

Oregon is a relatively stable state, seismologlically speaking. Compared to California,
which has shooks of magnitude VI or greater on the intensity scals approximately once each
year, Oregon has had only a handful since earliest records were kept. The San Andreas
rift or fault and other associated earth fractures are responsible for the numerous tremers
in California. Oregon, fortunately, has no such aotive fault system and as a consequense,
has only occasional earthquakes and these have been of low intensity. The San Andreas
rift extends northwestward from San Francisco and eventually passes out to sea, The path
of this great fault apparently lies about 130 miles west of Coos Bay. The accompanying
map shows the location of some recent eploenters located off the southwestern Oregon coast. .
0f particular interest i1s the "nest" of seven epicenters looated along the 127th meridian
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between latitude 43° and 4lYe, The zone of activity may perhaps indicate an extension of

the San Andreas fault., In California, motlion along the San Andreas has been largely hori-
zontal with the western side moving northward. Horizontal motion 1z not likely to produce
disastrous seismic sea waves. Faulting having a vertical component, however, might cause

a dangerous sea wave, and if the Oregon coast should ever be visited by one of any consider-
able size the loss of property and life might be great. No adequate warning of such an
impending wave could be given if 1t originated close to shore as the speed of propagation

is rapid (300 to 500 miles per hour), most of the coast is entirely unprotected by offeshore
shoals or islands, and the majority of coastal towns lie close to the shore and not far
above sea level. A violent earthquake along the coast, coupled with an unusually great with-
drawal of the sea, should be & warning that a selsmic sea wave may be expected very shortly.

Neuman statas:l/

"One of the impertant services of the Coast and Geodetic Survey is the main-
tenance of a seismic sea wave warning program. The principal objective is to
alert public officlals in such areas as the Hawailan Islands whenever seismographiec
records reveal the ocourrence of a submarine earthquake that might generate &
destructive sea wave., Such a program would generally be impractical in areas near
earthquake origins, but when 5 or 10 hours elapse betweoen the time an earthquake
ocours and the time sea waves might pile up on a distant shore there is time, by
working fast, to loocate the earthquake, establish the existence of a sea wave,
and issue warnings to coastal populations that might be endangered.

"In Hawall, Alaska, and Arizona, the Survey operates visible~-recording seismo-
graphs that ring alarms whenever an unusually strong shock is being registered,
Other participating seismograph stations are operated at Pasadena and Berkeley
(calif,), Adak (Alaska), Tokyo (Japan), Guam, and Huancayo (Peru). Observers at
16 Survey tide stations scattered over the Pacific immediately report unusual
tidal disturbances to the monitoring station near Honolulu., A high-priority
communications service is maintained between reporting agencies through the combined
facilities of the Army Air Force, the Navy, and the Civil Aeronautics Administration.
With all of these groups functioning, the Survey's central statlon near Honolulu is
enabled to locate a submarine shock and verify the existence of & seismic sea wave
within 2 or 3 hours,"

If Oregon should have & severe earthquake the pattern of damage would b e irregularly
centered around the episenter. Structures built on uncompacted valley fill;, water-soaked
soil, or man-made earth fills would be subJect to greater damage than those founded on well
compacted soil or solid rock. Bulldings on steep hillsides might suffer from secondary
earthquake effects such as landslides and settling. Contractors, building owners, planning
commissions and insurance companies should be vitally interested in the susceptibility of
Oregon towns and citles to earthquake damage. The location of the eplicenter cannot be
predetermined but building codes, type of construction, location of structures, and
insurance rates should all take subsurface conditions into consideration as such conditions
are the most important factors in evaluating possible earthquake damage. This information
could be obtained quite simply by collecting and evaluating data already available from
well drillers, city englneers, and public utilities.
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BAKER COUNTY GOLD MINE TO GET INTO PRODUCTION

A working agreement has been made between James Muir, Don 0lling, Verne Jacobson, and
William Wendt for development of the Sanger gold mine, Baker County, Oregon. The group is
on the property and currently engaged in readying the property for operation. Plans are
to mine and mill ore from a shoot on a new vein prospected by Wendt a few years ago and to
do additional prospecting work on other parts of the property. Mr. Wendt who is owner of
the property erected a S5eton test mill last summer, This includes an Ellis mill, plate
amalgamation, and a Wilfley table, Tailings from the present operation will be impounded

for future oyaniding.
ootk ok ootk e etk ol skl ok ok
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ASSESSMENT WORK

The assessment year onds at noon, July 1, 1954, The right of possession %o a valild
mining olaim is maintained by the expenditure of at least $100 in lebor or improvements
of a mining nature on the claim prior to that time. However, if the work has not been
completed by noon of July 1, 1t should have been started and must be presecuted "with
reasonable diligence" until completed.

According to Oregon law, within 30 days after the performance of labor or making of
improvements to ocomply with the law, an affidavit setting forth the following facts must
be recorded in the mine rescords of the county in which the mining claim 13 situated;

1. The name of the claim or claims, if grouped, and the book and page of
the record where the looation notice of said claim or claims is recorded.

2, fThe number of days work done and the sharecter and walue of the ime-
provements placed thereon, together with the losation of sush work and improvements.

3. The date or dates of performing said labor and making said improvements.
4, At whose instanee or request sald work was done or improvements made.

5. ~The actual amount paid for said labor and improvements and by whom paid
if the same was not done by the owner or owners of saild olaim.

If a mining olaim is on O and C lands, the owner, within 60 days after the expira-
tion of any annual assessment year, must file for record a statemont under oath as to the
assessment work done or improvements made during the previous assessment year at the Land
O0ffice of the Bureau of Land Management, 827 N.E, Oregon Street, Portland 14, Oregon.
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ANNOUNCEMENT OF CHANGE OF ADDRESS

The U.S. Bureau of Land Management, Department of the Interioer, Area I, which includes
Oregon, California, and Washington, will have the Arca offlce 4in the new Interior Building
at 1001 N.E, Lloyd Blvd,, Portland 14, Orogon. The state offices under the Area office
will be at Sacramento for California, Spokane for Washington, and at 1001 N.,E, Lloyd Blvd.
for Oregon. The Interior Building telephome number will be PIllmore 3961. This number
will reach both the Bursau of Land Management Area and state offices.

Oregon Land 0ffice and Public Survey records for Oregon under the Bursau of Land
Management will be located at 827 N,E, Oregon Street, the 01d Bonneville Power Administra-
tion building. The telephone number will be FIllmore 3361. Proofs of labor for assessment
work done on mining claims on 0 and C lands should be sent to the Land Office,

The mailing address of the U.S. Geologiocal Survey effective June 1, 1954, will be:
Interior Depariment Building, 1001 N.E, Lloyd Blvd., Portland 14, Oregon. Effective
May 17, 1954, all telephones under the master number, FIllmore 3361, will have extensions
as follows:
Fuels Branch
Supervising Geologist, Linn Hoover . . . . . Ext. 235
Ground Water Branch

District Geologist, R. C. Newsomb . . . . . 236
Quality of Water Branch

Distriot Chemist, H. A, Swenson . . . . . o 237
Staff Soientist, Arthur M. Piper . . « + « « « o« 241
Surface Water Branch

District Engineer, K. N, Phillips . . . . . 239
Water and Power Branch

Staff Engineer, L. L. Bryan . « o o « « o & 234
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MERCURY ON RAMPAGE

At the end of 1953 the market price of quicksilver was $187-$189 a flask. Early in
1954 prices began to strengthen and rose steadily month after month besause of a shortage
of spot metal reportedly due to U.S, Government buylng abroad. On May 13 the New York
price was $240-$245 depending on quantity and seller. Following is the comment of
E&MJ Metal and Mineral Markets, May 13, under "Washington Reports.”

MERCURY IS A CLOAK AND DAGGER AFFAIR, Washington will not explain its role
in the recent price leap. But desplte the official hush-hush, there's no doubt
that the Government 1s quietly proouring scads of mercury.

Here's the unofficial story: The stockpile is in excellent shape. But the
view is merocury is being procured for an "immediate defense need." The material
is being proocured largely, but not exclusively, through barter of surplus farm
goods with Spain and Italy. Some 13 also being bought from Mexico and elsewhere,

The Bureau of Mines recently reported that mercury has been used in one of
four experiments for "appraising the prospects for privete industry participation
in the . , . production of elesirical energy and fissionable materials from
reactors.," Best guesses are that mercury is or will be used as a heat transfer
a(ent, as a ooolant, or as a pressure source in vaporized form.

Gripes from merocury oconsumers have brought the Preparedness Subcommittee of
the Senate Armed Services Committee into the picture. That's the group that
created the rumpus in tin three years ago., The Suboommittee's investigators
have Just made a "preliminary inquiry" into why mercury prices have jumped so
much in the past six months.

sl e ok R ROl AR Fof s kR e ok o
GSA PURCHASE PROGRAMS

The General Services Administration has announced the following deliveries of domesties
minerals under the defense purchaso programs from May 11, 1951, through March 31, 195k:

, Deliveries Authorized Goals
Tungsten (short-ton units) 781,733 3,000,000
Manganese (long-ton units) 5,429,707 6,000,000

(46,640 on

Chrome ore (long tons 3,088 200,000

) >3 2999 pee. 31, 1953)
Beryl (short tons) 170 1,500
Columbiumetantalum (pounds) 3,901,051 15,000,000

These programs are separate from the exploration program of Interlior Deparimentts
Defense Minerals Exploration Administration. (From The Ameriean Mining Congress Bulletin

Service, May 12, 1954,)
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ALASKAN CHROME COMING TO GRANTS PASS

As reported by Mining and Industrial News, San Fransciseo, the Seldovia Chrome Company,
Seldovia, Alaska, has started producing high-grade chrome at its property on Red Mountain
southeast of Seldovia with initial production of about 10 tons per day with a goal of 30 tons
daily expected by next July. A production of 5000 tons is the goal for 1954, The ore 1is
hauled from the mine by caterpillar and wagon, loaded on boats, and shipped to Seattls,

It 1s then shipped to Grants Pass, Oregon, either by truck or by rail and sold under govern~
ment contract,
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MEXICAN PESO AGAIN DEVALUED

The Mexiocan peso has been devalued from 8.65 to 12,50 pesos to the dollar. The Ameriscan
Mining Congress Bulletin Service quotes Senator Bennett of Utah as saying that this deval-
uation gives Mexico's lead and zino preducers a further large price advantage over United
States producers., Senator Bennett saild that Mexico accounts for 33 percent of our total
imports of lead and 36 percent of our total imports of zino from all sources and added that
"It 18 not likely that the safety of the world will be advanced by permitting our productive
capacity to be destroyed by additional imports of zinec and lead made possible by substantial
devaluation of foreign monies."
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TOPOGRAPHIC MAPPING IN CALIFORNIA

In 1948 Californie started a cooperative mapping program with the U.S, Geologiocal
Survey to oomplete topographiec mapping in the State. Over & l0eysar perioed California
contributes $300,000 a year, which 18 matohed by the U,S5, Geologieal Survey.

Oregon provides no coopsrative funds for mapping by the U,S, Geologlcal Survey.
Therefore topegraphic mapping lags in Oregon and is governed mainly by Army needs. The
southeastern quarter of the State is practieally & blank in availability of topographie
mapping. Even aerial photographs are net available. This lack of meps 1s a serious
handicap to the geologist in attempting to make geological studies in that part of the
State which 4s a weritable No Man's Land ag far as topographic and geolegie mapping 1is

concerned.
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MONTANA CHROME

According to the News Letter of the Mining Assoclation of Montana, Carl Trauerman,
Secretary, the American Chrome Company, & subsidiary of the Goldfield Consolidated Mines
Company, is now mining and milling 1000 tons of shrome ore per day at its Mouat mine and
mill neer Nye, Stillwater County, Montana, and is turning out about 380 tons ef 38B-percent
craos concentrates per day. This company has a sontract with the DMPA to produse 900,000
tons of concentrates ever an Joyear peried for delivery to the United States Government.
More than 300 mon are employed at the operation and the payroll averages about $130,000
per month., The company 18 spending also about $1,000,000 annually for power and supplies.
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PRICES OF METALS AND ORES

Copper = 29.7 cents per pound at refinery Irtdium - $145-$150 per troy ounce
Lead - 14 cents per pound New York Palladium - $21 per troy ounce

Zinec - 104 cents per pound East St.Louds. Platinum - $84 per troy ounece
Aluminum -~ Ingot, 21% cents per pound Rhodium « $118-4125 per troy ounce
Tin 93k cents per pound New York Ruthenium « $70-$75 per troy ounce
Silver =~ Foreign, 85} cents per ounce; ' Selenium = $5 per pound

domestic 904 sents per ounce
mes ? ﬁ P ) Titanium -« 99,3 percent plus, maximum

Antimony - 28% cents per pound in bulk 0.3 percent iron, $4,72 per

Bismuth - §$2,25 per pound in ton lots pound

Cobalt » $2,60 per pound in §00epound Zirconium = Pewder, §7 per pound

containers

(From E&MJ Metal and Mineral Markets, May 13, 1954.)
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RECONNAISSANGE GEOLOGY ALONG U.S. HIGHWAY 20
BETWEEN VALE AND BUCHANAN
MALHEUR AND HARNEY COUNTIES, OREGON
By
He M. Dole* and R. E. Coreoran™

During the early part of April 1954 the authors spent four days traversing US Highway 20
between Vale and Buchanan, Malheur and Harney eounties, Oregon, & road distance of 83 miles,
The geologle eross sections and plan whioch follow this text record the information obtained.
It is estimated that a total of about 15,000 feet of beds is represented by the sestions.

GERERAL GEOLOGY

The mepping indicated & normal sequence of beds, from younger to older, between Vale
and the east slope of Stinkingwater Mountain. On Stinkingwater Mountain a blanket of
fairly recent lava hides the relationship between what is thought to be older tuffaceous
beds to the east and younger voleanics to the west.

In general the structure is one of low easterly dips %o Drinkwater Pass; moderate
westerly dips from Drinkwater Pass to the highway bridge asress the Malheur River just
south of Drewsey; and low easterly dips to the summit of Stinkingwater Mountain., The
structure on the west =zlope of Stinkingwater Mountain was not ¢lear but according to Piper's
(1939)** map the general itrend is one of lov westerly dips into the Harney Basin.

Ma jor fault zones are inferred south and east of Harper, about midway between Junture
and Harper, and north of Juntura. Most of the evidence bearing on the fault zones is based
on what appears to be an anomalous sequence of beds in the valley walls. Faulting is es-
pecially noticeable in the Owyhee basalt because of the pressnce of a cliffoforming welded
tuff that makes a good marker bed. Many minor offsets cccur in the sedimentary sestions.
It 18 not known, however, how important these are for they may reflect lecal slumping or
perhaps folding at depth.

AGE AND THICKNESS OF THE UNITS

Younger lavas: This unit oocurs as a capping of variable thiockness throughout most of
the western part of the traverse (see seotions 12 and 16), and because it is younger than
all other formations in this area a Plio~Pleistocene (?) age has been assigned to it,
Thickness of the unit is probably less than 200 feet.

Idaho formation: This traverse overlaps the work of Pritchett (1953) in the Mitchell
Butte quadrangle, Pritchett assigned a lower to middle Pliccene age to the Idaho formation.
Because the beds he mapped were found to continue westward his age assignment has been
adopted for this report.

The top of the Idaho formation lies to the east of the area traversed. The base of the
formation was determined to be near mile post 220 (see seotion 5). The beds mapped as part
of the Payette formation by Moore (1937) Just south of the highway near Harper were included
in the Idaho formation because Pliccens (?) vertebrate remains have boen obtained from them
and structural relations indicate a continuity with the beds farther east. The thisckness as
determined from the oross seotion 1s about 3,100 feet.

Owyhee basalt: A lower Pliocens - upper Miocene age is given to the Owyhee basalt,
This follows the work of Coreoran (1953) in the Mitchell Butte quadrangle where similar
stratigraphis relat’ons were ensountered.
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*Geologiat:, Oregon Department of Geology and Mineral Industries.
*#%See bibliography following seotions (page 39).
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The thickness of this section has been estimated to be approximately 5,000 feet, the
Only the top of these lavas was seen; the base of
It is thought, however, that the thickness

bulk of which consists of basalt flows.
the section was not determined due to faulting.

given here is fairly close to the total thickness of the Owyhee basalt in this area.

Steens basalt:
Miocene or early Pliocene.

Creek beds of middle Miocene age.

section 16 has been estimated to be about 1,200 feet.

Siliceous extrusives:

as named by Piper who assigned a Miocene(?) age to them.

The age of the Steens basalt has been given by Fuller (1931) as late
This was based on its stratigraphic position above the Alvord
The minimum thickness of this unit as represented on

The western margin of the traverse is in siliceous extrusives
It is thought that these volcanics

may be equivalent to Fuller's Pike Creek beds which would place them below the Steens basalt

and above the Alvord Creek beds,

Payette formation:

A thickness could not be estimated for this unit.

Just a few miles north of the highway (see sections 12, 13, and 1k)
in the 0Otis Basin, Moore recognized the Payette formation and assigned it a Miocene age.

The section which this traverse crossed is undoubtedly a continuation of the beds mapped by

Moore.

formation an equivalent of the Mascall formation and assigned a middle Miocene age.
(1924) considered the Payette formation to be upper Miocene.

designated as middle to upper Miocene in age.

Neither the top nor the base of the Payette formation was definitely delineated,
top may be represented on section 7, but faulting has so complicated this area that little

reliance can be placed on the continuance of the section.

Payette beds are thought to be present.

Columbia River lava(?):

Even so, about 5,600 feet of

The badly altered and fractured lavas and pyroclastics

Sharf (1935), in the Rockville area of eastern Malheur County, considered the Payette
Buwalda
In this report the Payette 1is

The

occurring unconformably below the Payette formation, as shown on section 11, were designated

Columbia River lava(?) only because of their stratigraphic position.
From measurements on the cross section a thickness of about

can be only an estimate.
300 to 500 feet was obtalned.
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PAPER ON PLACERS

The Department has just issued liiscellaneous Paper No. 5 entitled "Oregon's Gold Placers”
t0 answer the many inquiries concerning lecation and charaocteristies of plasers and equipment
used in smallescale placer mining. Miscellaneous Paper No. 5 is a compilation by the Depart-
ment staff and most of the material included was originally published in The Ore.-Bin. Contents
of the paper are: History, Placer activities, Placer areas, Beach placers of the Oregon
ocoust, Rivere-terrace plaocers, Summary, Description of southwestern placer mining areas,
Desoription of nertheastern plager mining areas, "Is It Gold?", Prospecting with a gold pan,
List of references, Graph shéwing 100 years of Oregon gold production, Illustration of smalle
scale placer mining apparatuys, and Maps shewing placér mining areas.

Miscellaneous Paper No, 5 may be obtained at the Portland office of the Department at
1069 State Office Building and from field offices in Baker and Grants Pass. The price is

25 cents,
Aok ke A ok Aok Aok ok ARkl Rk R kKA

SATURDAY ANNE CHROME

A chrome deposit which occurs in a body of serpentine about 250 feet wide was found
this spring by A. 0. Craig, Selma, on the ridge between Soldier Creek and 0'Connor Creek
near Schoolhouse Flat in the Briggs Creek aree of Josephine County. Float was found on
both sides of the ridge and the outerop of the ohrome in place was about 3 feet wide by
5 feet long of sshlieren banded ore, Other exposures have been found in excavations.

A road was recently built from Schoolhouse Flat to the depesit by Roy Jackson and the ore
is being concentrated at the Six Mile chromite mill owned by Roy Jackson and Jean Pressler.
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GEOLOGICAL SOCIETY HONORS THOMAS CONDON

TO

THOMAS CONDON
(1822-1907)

Pioneer Oregon geologist, teacher, author, clergymanj;
who ocame to Oregon around Cape Horn as a pioneer missionary
in 1852; who provided a church home at The Dalles for all
Christian faiths; who was the first investigator of the fossil
beds of the John Day country; who at the founding of the
University of Oregon in 1876 became its first professor of
geology and continued as professor and teacher until 1907;
whose geological classroom was the great outdoors and whose
book, "The Two Islands,” was the foundation for the study of
the historical geology of Oregon; this plaque is dedicated by
the Geologioal Society of the Oregon Country.

May 29, 1954

A bronze plaque with wording as reproduced above in honor of Thomas Condon, "Father of
Oregon geology,™ was dedicated by the Geological Society of the Oregon Country at the new
Thomas Condon State Park near Picture Gorge of the John Day River on May 29, 1954, More
than 100 persons, including representatives of geolegical socleties from Bend, Eugene, and
John Day; the State Depariment of Geology and Mineral Industries; and the State Highway
Department joined the Geologleal Society of the Oregon Country in paying tribute to the
first investigator of the John Day fossil beds of central Oregon. Dedication speakers
listed Dr. Condon's achievements which included his appointment by the Oregon Legislature
as first State Geologist in 1872, seleetion as the first professor of geoclogy at the newly
oreated University of Oregon in 1876, and his discovery of the upper Oligocene horse in
1866, one of the most important contributions to American paleontology. In 1946 the State
System of Higher Education established the Condon lectureship in his honer.

PR e ok s e o

WORK AT NICKEL MOUNTAIN

Mining of ore on Niokel Mountain has been started by the Hanna Coal and Ore Corperation
even though the aerial iramway has not yet been put into operation. Heavy earth-moving
equipment transports the ore to a coarse orusher from which it is now transported about
2 miles by road down to the smelter site. Transmission and substation facllities at the
plant have been ocompleted by Bonneville Power Administration and the California Oregon Power
Company. Cepoo 1is supplying power to the Bonneville substation at the smelting plant and
this Copoo power is replaced by Benneville with delivery over the new 230,000-volt Klamath
Fells-Redmond line. The smelting plant will get 65,000 kilowatts of firm power under the
contract with Bonneville., The drying and calecining equipment are already in use and elec-
trodes are being baked in No, 1 furnace (June 11, 1954). It is expeoted that ore will be
fed to this furnace and the tramway will be in operation by July 1.

sk ok ok Rk KRR ok Rk Rk ok dok
SAND AND GRAVEL PRODUCERS

A new 1list of sand and gravel producers in Oregon has been prepared and is now availe
able at Department offices in Portland, Baker, and Grants Pass, Price is 5 eents.
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GEOLOGY OF THE JOHN DAY COUNTRY, OREGON™
By

Margaret L, Steere™*

Introduction

The first person to recognize the significance of the fossil mammal remains in the
John Day Country was Thomas Condon, at that time pastor of the Congregational Church at
Fort Dalles (The Dalles, Oregon). In 1861 a sompany of scldiers returning te Fort Dalles
from the Crooked River Country, brought back fossilized bones and teeth; ineluding a fine
rhinocceros jaw. Thomas Condon saw the fossils and, having considerable knowledge of and
interest in geology and paleontelegy, recognized the importance of the find and deoided
to take the first oppertunity to visit the lecality. The following year, 1862, he obtained
permission to join a company of soldiers taking supplies to Harney Valley, On the way the
sompany visited the Crooked River fossil locality, and om the return trip they came by way
of Bridge Creek where Condon made his first collestions in the John Day Country., The fol-
lowing summer he returned to collest again at Bridge Creek, and in 1864 saw for the first
time the large expesures of John Day beds in the John Day River valley north of Pisture
Gorge.

Summer after summer he returned to this area, which he calied Turtle Cove, to colleot
specimens and study them. Having little in the way of seientific books for identifying
the material, he sent specimens of fossil horse teeth to Professor Marsh at Yale, This
find made him discoverer of the Oligocene horse. Almest immediately he received a request
from Marsh to guide an expeditlon inte the fleld. Other groups of scientists, hearing
abeut the find or seeing the speocimens, began coming to the John Day fossil beds, oconducted
there at first by Condon. Much material was sent to Smithsenian Institute, American Museum
of Natural History, and various universities for identification.

In 1876 Thomas Condon was made the first Professor of Geology at the University of
Oregon whers he taught for many years., During this time he wrote a number of reports on
the geolegy of various parts of the State, inoluding the John Day Country. These were
later compiled inte a book entitled "The Two Islands," (Condon 1902), which was the basis
for all future geologioal study in Oregon.

On May 29, 1954, in appreciation for Professor Condon's scontribution to knowledge of
geology and paleontology of the John Day Country, the John Day Fossil Bed State Park was
renamed "Thomas Condon State Park," and an inseribed plaque was plagced by members of the
Geological Society of the Oregon Country at the roadside park facing the spestacular outcrop
of John Day beds in Sheep Rook.

Location

The John Day Country 1s generally oconsidered to be the mountainous territory drained
by the John Day River and its tributaries lying between the Cascade Range and the Blue
Mountains.

The area shown on the accompanying map 13 the portion ef the John Day Country that
is most easily accessible and mest frequently visited. It 1s bounded roughly by the towns

*
This report was published in shorter form in the May 1954 News Letter of the Geological
Society of the Oregon Country.

wok
Geologist, Oregon Department Geology and Mineral Industries,
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of Mitochell, Fossil, and Dayville, and includes Ploture Gorge and the John Day fossil beds.
Highways erossing the map area follow the valleys of the John Day River and itz tributaries.
These streams in their downward carving through successively older rocks have exposed to
the traveler a hundred million years of geolegic history.

Because the accompanying geclogic sketch map was compiled from a number of published
and unpublished sources of varying accuraey, it should be regarded only as a reconnaissance
map subjest to changes.

Geologie History

Pre«Cretagsous and Cretaceous rocks

Very ancient, metamorphesed rocks of probable Palsozolec and lower Mesozoic age underlie
the John Day region and erop out in a few places; but 30 extreme was the squeezing and
folding of these strata that in their meager outorops the rescord of 1ife and accompanying
geologic events has been almost entirely destreyed.

The oldest roeks of the John Day region in whioch fossils are suffisciently well pre-
served to make possible an age determination are late Mesozoie (Cretacsous) sediments.
In Cretaseous time, ome or more groeat seaways covered most of the State of Oregon, and
ammonites and other forms of shell 14fe were abundant. Dark gray shales and slates bearing
these marine fossils erop out along U.S. Highway 28 in the Ochoeo Mountains a few miles
west of Mitochell. Conglomerates and sandstones also comprise a large part of the Cretaceous
sediments and represent the old shore line of the Cretaceous sea, About 2 miles north of
Picture Gorge an indurated conglomerate believed to be of Cretaseous age srops out on
either side of the John Day River for a distance of about 1 mile along State Highway 19.
A few poorly preserved fossil leaves have been found in this material (Coleman 1949).

At the close of the Mesozolc era, the land was uplifted and the rooks steeply folded.
The sea withdrew far to the west, beyond what is now the Caseade Range, and never again
invaded the John Day Country. The uplifted land underwent a long peried of erosion, and
the formations of the Cenozols era which follewed were laild down as terrestrial er land
deposits en this old erosion surface. A marked unconformity exists where rooks of the
two eras are seen in sentast.

Clarno formation

Accunulation of terrestrial voloanic material began in late Eocene time when numerous
explosive voloanoes in the John Bay Country and elsewhere covered the land with voleanie
debris. These voloanic rocks attained a thiokness in some places of nearly 3000 feet.
They orop out over wide areas in the John Day reglon and have been named the Clarno formae
tion after exposures near Clarno Bridge on the John Day River west of Fossil.

The early produsts of the Clarno volsanoes were basalt flows, agglomerates, breccias,
and tuffs; later the material changed to acid lava flows (rhyolite), During quiet intervals
between voleanic eruptions; normal processes of erosion in sireams and lakes worked over
the voloanioc rocks and redeposited them losally as gravels, sands, and muds., Where the
environment was suitable, plant and animal 1ife became established. Subsequently all was
buried under volecanie extrusions. Thus we see conglomerates, sandstones, and shales inter-
bedded in the Clarno volcanics, particularly in the lower part of the formation, and some
of the finer sediments contain fossil plant material. That the climate was warm and humid
in Clarno time is indiecated by the presence of fossil fruits and the leaves of semi-tropieal
plants. Although fossil plants are fairly abundant in the sedimentary layers of the Clarne
formation, fossil animal remains appear to be extremely rare,

The typical appearance of the Clarno formation where 1t ereps out in the map area is
that of rounded stony hills of a reddish hue.
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The Clarno and older formations were subjected to folding and considerable erosion
at the end of the Eocene so that all later formations lie unconformably on these folded
and eroded rocks.

John Day formation

Beginning in late Oligocene and continuing until middle Miocene another period of
volcanism took place during which ash was carried away from exploding volcanoes by the
wind and deposited frequently over the land to form the colorful and fossiliferous John
Day beds. It was originally believed by Condon and other geologists who early studied
the area that these were lake beds. Today, however, it 1s generally acocepted that the
sediments are aeolian and that waterlald tuffs occur only in small pockets near the base
of the formation. Most geologists believe that the chief source of this material was
from volecanoes in the young Cascade Range and that the volcanoes which deposited the
Bagle Creek formation in the Columbia Gorge also contributed ash to the John Day region.

The intervals between ash falls were long enough for plant and animal life to become
re«established many times over, The beautifully preserved leaf imprints near Bridge Cresk
in the Painted Hills State Park north of Mitchell is an example of the flora of the John
Day formation. Other similar flora are found at various places in the lower part of the
John Day formation, two of which occur in the area shown on the sketoh map: one near the
mouth of Deer Gulch just south of Middle Mountain on the east side of the John Day River;
the other in the bluff behind the High Sehool in Fossil. On the basis of leaf count, the
dominant trees of the John Day Country in late 0ligocene time were Metasequola, birch,
and alder.

More than 100 species of fossil memmals have been recognized in the John Day beds
from the area along the John Day River between Ploture Gorge and Spray., These include
many extinet forms of cats, dogs, camels, rodents, and rhinoceroses. The primitive three-
toed horse, Miohippus, was also present. Most common animals were the orecdonts -«
cud-chewing, piglike beasts, long extinoct, whose fossilized skulls were collected in
large numbers as curios in the early days by settlers in the region.

Three divisions have been faoognizad in the John Day beds and desoribed in detail
by Coleman (1949), namely Lower, Middle, and Upper. The Lower John Day formation of
upper Oligocene age is composed predominantly of red tuffs and ocontains much fossil plant
material but only a small amount of vertebrate remains. The Middle John Day formation,
which 18 predominantly green tuff, and the Upper John Day formation, whioh is chiefly
buffecolored tuff, are of lower Miocene age and contain abundant vertebrate fossils.
A thiock flow of welded tuff from some local vent forms a distinet line of demarcation
between the middle and upper members of the John Day formation., A ocomplete seotion of
the Upper John Day formation, together with the welded tuff beneath it, is exposed on
the west face of Sheep Rook.

The bright colors of the John Day formation are caused by the chemleal aotion on
iron minerals in the tuff during periods of weathering between showers of ash., Reds and
yellows are due to various degrees of oxidation of these minerals to form hematite and
limonite, while the greens are due to reduction and hydration of the iron minerals under
conditions of low oxygen and the presence of organic material to form ferro-ferric iron
compounds.

The fantastioc castellated shapes one sees in the John Day beds are due to the
differential erosion of hard and soft layers of the rock, and are partiocularly char-
soteristic of the green and buff members of the formation., The lower, red member, where
exposed at the surfacs, tends to weather down into low, rounding hills. The John Day
formation is easily recognized by 1ts bright colors, tuffaceous texture, and oddly
eroded appearance,

Following the deposition of the John Day beds, the formatlon was warped slightly and
then underwent a short period of erosion resulting in a highly dissected topography.
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Columbia River basalt

In middle Miooene time Oregon, Washington, and Idaho were the scene of the most
extensive accumulation of basic lavas in the world. The whole region of the John Day
Country was turned into a desolate waste by tremendous flows of lava known as the Columbia
River basalt, This welled up out of meny fissures in the earth and spread over all
earlier formations like a black pavement. Early flows filled in topographic irregularities
on the eroded John Day formation, as at Pioture Gorge where the basalt apparently filled
a low area in the old erosion surface.

As many as twenty-three distinct layers of basalt can be counted in Pleture Gorge, and
these are generally interpreted as representing twenty-three flows of lava., In the opinion
of Dole,™ however, there were only fourteen flows., Pseudo-layers, he belleves, were pro-
duced in ocertain flows by a cocling phenomsnon as follows: heat escaping upward through
the lava caused a ocritical temperature to be reached about midway in the flow., At this
level, tension was such that a sharp line of demarcation occurred between top and bottom
of the flow. The top, oooling rapidly, fractured in an irregular manner, while the bottom,
which cooled more slowly, fractured in columns, thus producing the appearance of two flows
where aotually only one existed.

In Pioture Gorge at least 1500 feet of basalt can be seen. In other reglons outside
the map area, lava seotlons have been measured that are more than 5000 feet thiock. 1In
some places, carbonaceous soil layers occur between flows, indicating that here was a
short period of quiescence before the land was again covered by a great flood of lava.

The Columbia River basalt is & dense, fineegrained olivine rock that is nearly black
on fresh exposure. It is very resistant to erosion and forms the dominant topographis
features of the region. Although somewhat warped into regional folds, lecally it appears
nearly horizontal and is seen as promineént flat surfaces, table mountains, hog backs, rim
rocks, and narrow, steep-sided ocanyons. The basalt acts as a proteotive capping laysr on
top of the soft John Day beds, thus retarding erosion. A small remnant of basalt on Sheep
Rock prevents the soft tuffs beneath from being washed entirely away.

Masgcall formation

In upper Mioceéne time the flows of Columbia River lava gave way to intermittent showers
of esh from volcanoes. A down warping of the Columbia River basalt south of Picture Gorge
formed a syncline in which wind- and water-laid ash, together with lesser amounts of silt
and gravel, accumulated to a maximum depth of at least 1000 feet. This serles of nearly
white ashy deposits was named the Masoall formeition for the typloal exposure near the Masecall
Ranch on the John Day River south of Piocture Gorge.

Fossil leaf imprints of the Masocall flora are well preserved in the white ashy shale
in various outorops east of Dayville. According to Chaney (1948), Metasequoia, charaster-
istic of the Lower John Day formation, ocours only in small numbers in the Maseall formation,
the dominant conifer being swamp oypress. Oak and beach are abundant. Fossil bones of
mammals and fish have been found in the Mascall formation.

The olose of the Miocene espoch was marked by considerable folding and faulting over
much of Oregon. A series of large folds developed trending northeast to east across the
John Day region as shown on the sketch map. It was during this period of deformation that
the Caseade Mountains were greatly uplifted to form a climatic barrier between western and
eastern Oregon.

Rattlesnake formation

Erosion of the faulted and tilted strata in the vicinity of Picture Gorge resulted in
the deposition of about 800 feet of gravel, sand, and silt on top of the Mascall formation.
A single flow of welded tuff (ignimbrite) from some local vent is interbedded in this series
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Dole, H., M., Geologist, Oregon Department Geology and Mineral Industries, oral communication.
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of sediments. The flow is about 50 feet thiock and can be trased for many miles along the
John Day valley south of Pileture Gorge. It is composed of & hard glassy material showing
flow structure and containing aligned and flattened pumice fragments (Taubenesck 1950).

At the top and bottom of the flow the glassy texture grades into a porous tuff.

The origin of this peculiar tuff was for many years a matter of sonsiderable specus
lation, but was generally regarded as a flow of rhyolite. In recent years observations
of extrusions from active volcanoes have given rise to the theory that this is a form of
nude ardentes (fiery cloud). Such volcanic outbursts are erupted as a glowing gaseous
cloud of incandescent particles, the whole mass moving at great speed, The entire phe-
nomenon 1s one of exceedingly short duration, perhaps only a matter of a few days. After
extrusion the hot plastic particles adhere to one another till they are welded together,
while the larger fragments are flattened under the welght of the mass.

Thus the welded tuff of the Rattlesnake formatlon was extruded in a few days' time,
while the sands and gravels, which comprise most of the formation, continued their slow
acoumulation, finally covering the tuff flow. Along the north side of the John Day valley
between Picture Gorge and Dayville, recent erosion has removed the upper gravels so that
the resistant welded tuff stands out conspicuously as a horizontal buff-colored rim rock
above the white, tilted Mascall formation.

Fossil bones of camels, antelopes, and grazing horses discovered in the sediments
near Rattlesnake Creek (type locality of the Rattlesnake formation) date the deposit as
Pliocene in ags.

Pleistocene and Recent rocks

The course of the John Day River was established near the end of Pliocene time and
was controlled by struoctural features, The synclinal basin south of Picture Gorge had
filled with sediments of the Rattlesnake formation to an elevation that covered the
Columbia River lavas at Pilcture Gorge. Continued aggrading of the floor of the basin
reised the stream level to & point where drainage found an outlet through the anticline
to the north by way of a local northotrending syncline (not shown on the map) near Middle
Mountain (Coleman 1949), Thus the John Day River, as 1t cut down through the Mascall and
Rattlesnake formations, became superimposed on the Columbia River basalt at Picture Gorge.
Farther to the north, the course of the stream swung westward in the east-west syncline
near Kimberly,

In more recent times, the John Day River and 1ts tributaries have enlarged and
deepened their valleys by erosion and removal of the rooks encountered., Where the forma~
tions are soft the valleys widen out, and where the rocks are hard the streams are confined
%0 narrow oanyons., East of Mitchell a local lava flow, probably related in age to the
intracanyon flows of the Deschutes and Crooked rivers area (Hodge 1942), filled part of
one of the valleys tributary to the John Day River.

Ancient Man in the John Day Country

On the west wall of Picture Gorge, a type of fossil art in the form of orude drawings,
from which the Gorge derived its name, have intrigued the imagination of many a passer«by.
These markings, ocalled pictographs (Cressman 1937), were painted on the basalt walls with
a pigment made from red iron oxide mixed with a resinous substance. Now weathered and dull
almost beyond recognition, they are believed to be at least 5000 years old., Similar paintings
and carvings on rock walls have been found in many places in QOregon and all are located near
lakes or rivers where the aboriginal Indians came to fish and hunt. Living Indians dis-
claim any knowledge of the origin of the drawings. Whether they had some important symbolie
meaning or whether they were done for the artist's own amusement will probably never be
known.
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BAKER COUNTY LATEST LIMESTONE PRODUCER

National Industrial Products Corporation, Durkee, Oregon, is the name of the wholly-
owned subsidiary of the Morrison-Knudsen Company whioh has brought into production the newest
limestone operation in the State. The quarry is located about 4 miles southeast of Durkee in
Baker County, and 28 miles southeast of Baker on the main line of the Union Pacifie Rallroad.
Extensive exploration was carried on by Morrison-Knudsen interests before the plant was
installed. Diamond drilling was employed as was also sampling by bulk carload shipments to
several different potential merkets., This exploration work showed that highecalcium limestone
satisfactory for the various market demands could be produced in large quantity. The company
installed large=-capacity crushing, conveying, and storage facilities, and built a railroad
spur and siding which has a sufficient capacity for more than twenty railroad cars per day.
Present production averages about 500 tons a day. The deposit ocoupies the greater part of
820 acres. Depth of stone available as shown by driliing is at least 160 feet. Exploration
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so far has proved 15 million tons., The company plans to serve heavy chemical and metal=-
lurgical industries with sized material as required, Contracts have already been entered
into with several sugar mills in southwestern Idaho and southeastern Oregon. Operations
are directed by Mr, J. V. Otter, Box 450, Boise, Idaho.
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NEW PURCHASE PROGRAM FOR QUICKSILVER

The government has set up a purchase program for quicksilver in which it will buy
200,000 flasks at a guaranteed price of $225 per flask, 1t was announced on July 6.
Under the program General Services Administration will buy 125,000 flasks of domestie
quicksilver and 75,000 flasks of Mexican metal. The guaranteed price will be in effect
until December 31, 1957. GSA may enter into private contracts with foreign producers,
especially in Canada, over and above the 200,000 flask total. It was reported that
reaotion to the news was mixed but the price for quiocksilver was unchanged during the
week of July 8, remaining at $280-285 per flask. Demand was quiet, It was the feeling
of users of the metal that the program will bring out more quicksilver, especially if the
government pulls out of the European market, as seems probable.

The E&MJ Metal and Mineral Markets, New York, issue of July 15, reports that feeling
in the industry is that the price will eventually decline to approximately $225 per flask.
However, spot metal during the preceding week developed further market strength., Prices
from $285 to $290 per flask, a new high, were paid.
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STATE GEOLOGIC MAP WORK SPEEDED UP

Work on the State Geologic Map is being pushed by both cooperating agencies, the
State Department of Geology and Mineral Industries and the U.S. Geological Survey. Hollis Dole,
geologlst of the Department, 1s mapping in the western Cascades east of Eugene. N. S. Wagner
and Max Schafer, goeologlsts with the Department, have been finishing up in the Umatilla County
mapping project., Dr. Francls Wells with an assistant i1s now in southwestern Oregon where he
is conferring with Dr. Ralph Imlay and Dr, Roland Brown, paleontologists of the Survey., They
together with Hollis Dole have planned an investigation of problems in the Upper Elk River
area of Curry County and in central Douglas County for the immediate future. Dr., Ewart M, Balde
win of the University of Oregon, working for the U.S. Geological Survey during the current
field season, is mapping in the lower Siuslaw area of Lane County. Mr. Linn Hoover of the U.S.
Geological Survey is mapping in the Drain and Anlauf quadrangles of Douglas County. Dr. Aaron
Waters, professor of geology at Johns Hopkins University who i1s doing State Geologic Map work
for the U,S. Geological Survey, is mapping in central Oregon, at present in Deschutes and

Crook countles.
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SUCCESSFUL EXPERIMENTS REPORTED BY HARVEY

Acoording to the Salem Statesman, the Harvey Aluminum Company at its Salem experimental
plant has been successful in developing processes for the treatment of Salem bauxite., The
company reported on June 30 that the plant on Cherry Avenue has been doing research on Salem
laterite for several months and believes that alumina can be successfully produced from the
Salem material, It was also stated that aluminum sulphate might be a by-product. The company
announced that a pilot plant to go into sctive production will be built, and predicted that
later a larger plant along the same lines would b: built in the same general area.

The Salem plant, now operated by Harvey, w2z built during the war in order to develop
a process invented by the Chemical Construction Company of New York to produce alumina from
highealumina clays., The process was not fully tried out because the government shut off
funds for such work after the submarine menace was overcome and there was then no shortage
of bauxite. The Harvey Company purchased the plant from the government for §$325,000.
A, W, Metzger is in charge of the Salem work.
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OREGON CHROMITE PRODUCERS

Fifty Oregon ohromite producsers shipped a total of 5,550 long tons, gross weight,
of ore and concentrates to the General Services Administration chromite-buying depot
at Grants Pass during 19563 according to U,S, Bureau of Mines Mineral Industry Statistiecal
0f the six sounties in the
State whioh produced ohromite during 1963, Josephine Couniy had the greatest production
Curry County produced 649 tons, Coos 16, Douglas 172, Grant
Chromite received from unknown sourdes amounted to 194 tons.
0f the total Oregon production only 936 tons of ore assayed less than 45 percent Gr203
The 4,614 tons of ore assaying more than U5 percent brought

Division. Value of the Oregon chromite came to $48U, 453,

with a total of 3,422 tons.
1,076, and Jackson 21 tons.

. and was valued et $76,599.
$407,854 to the 44 operator

stookpile assayed 42 percent 0ra04 while the highest was 54 percent.

8 supplying this grade,

Lowesat grade ore shipped to the
The welighted

average of Oregon ore deliversd during the year was 47,35 percent cr203 with a 2,48 to 1

chrome~iron ratio.

Fifioen Oregon producers have given permission to publish the results of their

1953 ohromite production as
Name

0. K. Coster

Ernest A, Foster

Fred Gardner & Sons

0, W, Stuempges
Arthur F., Neuman
Zanetti Bros.

Ashland Mining Co.

Austin B. Brownell

Fred Langley

A. W, Johns

E. K. MoTimmonds
Jean Pressler & Roy Jackson

R, W, Radoliff

¥m, S. Robertsen

Arthur Strickland

listed belows

County
Coos

curry

Curry

Douglas
Grant
Grant

Josephine

Josephine

Josephine

Josephine

Josephine

Josephine

Josephine

Josephine

Josephine

Long Tons

10
6

59

17
91

13
2k42

k9o

10
469

6

20
227

10

25
167

46
105

b9

74
188

14
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Poercent
gre03
Ly
46

k9

by
LY]

ks
48
L9
4y
L3
47
ks
48
51

1k
46

k3
b7
51

Iyl
k7

46
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MINING CONGRESS STRATEGIC MINERALS SESSIONS

Among the important sessions of the Amerioan Mining Congress meeting in San Francisce
September 20-24 will be round-table meetings of sirategic mineral producers, especially
those operating under government purchase programs. Monday afternocon, September 20, has
been set aside for these sessions, with a separate group for each metal. Fay Bristel has
been chosen Chairman of the ohrome group,and all people in attendance at the convention
who are interested in ohrome production are invited to be present and take part in the
diseussions. It 13 expected that federal government officfals who have Jurisdilction over
the shrome program will attend and participate in the diseussions., These group meetings
will be held on the fourth floor of the Civic Auditoriunm.

On Wednesday noon September 22 the Strategic minerals luncheon will be held in the
Crystel Room of the Whitcomb Hotel. 8. H. Williston, Vice President of Cordero Mining
Company and Chairman of the Strategic Minerals Committee of the American Mining Congress,
will be Chairman of this luncheon meeting. Hon. J. Bracken Lee, Governor of Utah, will
give the main address. This luncheon will be a sell-out Jjudging by the advance sale of
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GOVERNMENT QUICKSILVER PURCHASE PROGRAM

The General Services Administration has announced that producers of mercury who will
wish to supply the metal to the government under the resently announced program should
notify the GSA no later than Jjune 30, 1955, of their desire to partisipate in the program.
The announced government price is $225 per 76-pound flask f.o.b. delivery point with
duty ($19) paid by the seller of Mexican mereury. The metal will be examined by govern-
moent inspeetors at the purchase points to decide whether or not the metal meets spesifica-
tions. Rejeocted shipments must be removed at the seller's expense, The announcement
of the government program, asccording to the American Mining Congress News Letter, states
that "Small producers are particularly invited to participate in the program.”
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OREGON MINE REJUVENATED

The Pyx Mine, a gold prespect in the Greenhorn District of Grant County, Oregon, has
been taken over by the Creenhorn Mountain Development Company, Box 908, Baker, Oregon.
Underground development work has been under way since early in the year and a 25-ton
test mill is under construction. The mill flow sheet was worked out by the Denver Equipment
Conmpany and consists primarily of jigging and flotation with tabling to be added as
development progresses., Power for the mill and for underground lighting will be generated
by a dieseleelectriec unit. Present plans call for a payroll of ten men at the outset on
a one-shift, 40-hour-week basis. Ward L. Hill is general manager; Glen Ingles, mine
superintendent; and Frank Kolkow, mill superintendent.

ARl ORI CIOR KRR R AOR Rk R KK
BONANZA QUICKSILVER MINE REOPENS

As reperted previously in The Ore.-Bin, the Bonanza quicksilver mine suspended operations
on February 15, 1954, Because of the rapid increase in price during succeeding months, the
mine reopened on June l. Mining was started on the 370 and higher levels and work on the
5th, 6th, 7th, 8th, and 1050 levels will be undertaken when removal of water allows acoess,
whioch 1s expeoted to be within 30 days. The Gould furnace has been put baek in use, Plans
are being formulated by the management to inorease produstion., Fifteen men are now employed.
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NEW LAWS AFFECTING THE MINING INDUSTRY

Senator George W, Malone's amendment to the Mutual Security Aot recently passed by
Congress deletes a sestion of the aoct which would have allowed expenditures by the United
States to stimulate production of oritical minerals in foreign nations. Senator Malone
stated in presenting his arguments that transportation of strategic minerals from foreign
lands to the United States in a war emergensy would oertainly be interrupted and the
interruption might last long enough to paralyze our war efforts, He stated his belief
that mere of the government's attention should be given to enscouraging domestic pro-
duction of minerals and less to produotion in foreign lends.

Another amendment by Senator Malone, approved by the Senate, had to do with raising
the depletion rate for 32 oritieal metals from 1§ to 23 percent. It had previously been
approved by the House. This amendment was included in the new tax law resently passed and
applies to the following domestio deposits: antimony, bismuth, cadmium, cobalt, ocolumbium,
lead, lithium, manganese, merocury, nickel, platinum and platinum group metals, tantalunm,
thorium, tin, titanium, tungsten, vanadium, 2inc, and uranium, as well as asbestoes,
bauxite, beryl, celestite, ohromite, corundum, fluorspar, graphite, ilmenite, kyanite,
mica, olivine, quartz orystals (radio grade), rutile, block steatite talo, and zireon.

The new tax law also raises the amount of mine exploration expenditures which a
taxpayer may choose t0 dedust in a year or on a deferred basis from $75,000 to $100,000
allowable in only four taxable years.

The mining industry through the American Mining Congress has been urging changes
in the tax laws for a number of years in order to give a transfusion to a sick industry.
The present Congress has recognized more than any other in recent history the noed for
a healthy mining industry for national defense as well as to combat the "have not"
theory so prevalent in Washington since World War II,
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DEPARTMENT STAFF CHANGES

David White, who has been field geologist for the Deparitment at Granis Pass, Oregon,
since 1952, resigned on July 1 to acoept a position with Alcoa at Bauxite, Arkansas,
Mr. White was previously on the staff of Alcoa Mining Company when the company was mapping
the geology of the bauxite areas of northwestern Oregon. He started work for the
Department in 1948.

Mr. White's sucoessor at Grants Pass 1s Max Schafer, a graduate of the University
of Oregon, who worked for the U.S. Geologlcal Survey in the Colorado Plateau area after
his hiteh in the Army.

Bob Bentley, a graduate student in geology &t Oregon State College, has Joined the
staff on a temporary basis as a Geologist I to assist Department geologist Len Ramp in
field mapping of chromite areas in southwestern Oregon.
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DR. HOWEL WILLIAMS MAPS PART OF THE CASCADES

Dr, Howel Williams, well known geologist and volcanologist of the University of
California, has been mapping in the Cascade Range for the U.S. Geological Survey during
the ourrent field season, His work is oonneoted with the cooperative projest between
the Survey and the State Department of Geology and Mineral Industries which will result
in the construction of a State Geologic Map.
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U.S, GEOLOGICAL SURVEY GEOLOGIST MAPS PORTLAND AREA

Mr. Don Trimble of the Engineering Geology Section of the U.S. Geologiscal Survey,
Denver, Coloradoe, is mapping the geology of the Portland area during the current field
season.
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ZIRCONIUM AND HAFNIUM PRODUCTION

As reported by the Bureau of Mines, production of raw zireonium sponge at the Bureau's
plant at Albany, Oregon, during May was 29,599 pounds. During the same perioed, raw hafnium
sponge produstion was 734 pounds. The stated amounts of both metals produced were shipped
to the Atomic Energy Commission.
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QUICKSILVER IN OREGON - 1953

Oregon's five quicksilver mines prodused a total of 648 flasks of mercury during
1953, An estimated 13,061 tons of ore was mined which ranged from «125 percent up te
16,7 percent of contained meroury as reported by the Bureau of Mines. One percent contains
20 pounds of quicksilver per net ton. Ore was treated in four retorts and one furnace.
Richest ore in the State was mined by Eickemeyer Brothers at the Maury Mountain mine in
Crook County. The ore averaged over four 76-pound flasks per ton. Elckemeyer Brothers
retorted an estimated 10 tons of ore which produced $8,410 worth of metal, Roba and
Westfall on Murderers Creek in Grant County retorted 30 tons of ere whiech prodused one
flask. The Bonanza mine in Douglas County was the largest producer. During 1953 the
annual average world prioce of a flask of quicksilver, as reported by E&MJ Metal and
Mineral Markets, was $193,03. Prices during the year fluotuated betwesn a high of
$217 at the first of the year and a low of $183 in November. The price has skyrocketed
during the first seven menths of 1954, At present, August 12, 1954, the quotation 1is
$290-$299 per flask, i
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EASTERN OREGON MINING NEWS

Eastern Oregon shrome produetion has continued throughout the year with steady
shipments of concentrates originating from the Dry Camp property whioch 18 operated by
the John Day Mining Company and from the Haggard and New claims which are operated by
Burt Hayes and assoolates, Both of these properties are in Grant County and both were
active producers last year, Two new ooncentrating mills are under construstion in
grant County. One is being built near the forks of Dixie Creek by Mr, Paul Remaley
and the other 1s near the Burt Hayes mill on Dog Creek. The latter 1s being built by
Barl Lyman and Glenn Findlay and associates who have leases on the Kingsley and several
other neighboring chromite prospeects.

* Kk ok ok X

Ray Summers has resumed mining of shipping-grade copper ore from development tunnels
at the Standard mine in Grant County. Surface exploration was oarried on hare during the
early part of 1954, In addition to the copper the work has exposed a nevw lens of massive,
high-grade cobalt ore, a lens of which was mined at the Standard in the early days, At
present mining will be limited to ocopper ore; several shipments were made from this new
ghowing last fall,
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OIL COMPACT COMMISSION APPROVES OREGON'S MEMBERSHIP

Governor Paul Patterson on July 7, 1954, acknowledged receipt of the official approval
by the Interstate 011 Compact Commission of Oregon's application for Associate Membership
in the Commission. Vote by the Members of the Commission was unanimous in approving
Oregon's membership.

The Commission is a voluntary assooiation of twenty-two oileproducing states as
Members and five (now six with Oregon) states having prospects for oil and gas production
as Associate Members. To qualify both as Members and Associate Members, the states must
have an aococeptable oil and gas conservation law. Oregon's oil and gas conservation law
passed by the last Legislature 1s administered by the Governing Board of the State
Department of Geology and Mineral Industries, who made application for Assooiate Member-
ship in the Commission with the approval of the Governor, The sole purpose of the
Interstate 011 Compaot Commission is to promote conservation of o1l and gas and to prevent
physiocal waste.

Member and Associate Member States

Non-Member and Non-01l Producing States

Non~Member States Having Effective Conservation Laws

Non~Member 0il Producing States Without Effeoctive
Conservation laws

=0

Alaska

Adapted from Interstate 041 Compaoct Commission Map
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NEW CHROMITE PROSPECT

A new Oregon chrome prospect called the Dark Star is being developed by L, L., Hassler,
Kerby, and Donald M. Hassler, Cave Junction., Float boulders of massive chromite as much as
2 feet 4in diameter have been found in a landslide area near the section line between
secs., 25 and 36, T. 37 S.; R. 10 W,, in western Josephine County nearly half a mile north
of the Chrome King mine. About 8 tons of massive chromite assaying about 50 percent 0r203
and 11 percent Fe has been mined, A road is being bullt to the deposit from the Chrome
King mine road.
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GRANBY CONSOLIDATED EXPLORES SOUTHERN OREGON MINE

Granby Consolidated Company of Canada has leased the Turner-Albright mine in the
Waldo mining distriet of Josephine County, Oregon, and is reparing the adits and oponing
new trenches on the surfass in preparation for diamond drilling. Harvey Parliament,
geologist and engineer in charge of the work, has been doing geologio mapping prier
to the eore drilling whioch was begun on August 20.

The propsrty has changed hands several times since its discovery before 1900,
Early efforts were mads to produce gold from surfase ore and 3000 feet of adits and
srosseuts wers driven showing sopper sulphides in plases, Several mineralized gossan
zones show on the surface.
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TWO NEW OREGON BAUXITE OCCURRENCES

A new ococurrende of ferruginous bauxite has resently been discovered at Park Place
near tho south bank of the Clackamas River by Mr, Murraey Miller of Oregon City who found
1t in an old bullding excavation on Harley Street. The bauxite slosely resembles that
found along the north bank of the Clackamas at the Oregon City Sand and Gravel plant
approximately one mile west of the Park Place locality, Legal description of the new
location is SEi see. 20, T, 2 S,;, Ro 2 E;, Thickness and extent ef the ere are unknown
and the escurrence is of questionable commerclal wvalue besause the deposit is in a

residential district,
ok ok ok kX

A segtion of pisolitis laterite eight feet thick has been found by Don Trimble of
the U.S. Geological Survey near Estacada, The layer which is similar to that found
previously in the Estacada area 1s exposed on the right bank of the Clackamas River
about a quarter of a mile downstream from the River Mill Dam and about halfway up the
100-foot bank. The exposure is partly eoncealed by brush and talus, Legal deseription
of the loesality is NE} see. 19, To 3 So, Ro 4 E,, Clackamas County. Areal extent of
the bauxite 18 unknown and drilling would be necessary to delimit and sample the layer.
A rather extensive terrace extending northeastward along the Claskamas River could
pessibly be underlain by the deposit.

A specimen sample obtained by Mr., Trimble returned 40,3 persent A1203+T102,
11,5 percent Fe, and 17.8 persent S109. The ocourrence was visited by a member of
the Department staff and a sample obtained but assay results are not yet available.
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EXPLORATION OF OREGON PERLITE BY DIAMOND DRILL

The deposit of perlite owned by Northwest Perlite Company of Portland, located sast
of Sheaville in Malheur County, was explored by diamond drilling during June and July,
Drilling was done by Nichols-Thompson Drilling Company of Boise., A total of 361 feet
was drilled in twelve holes, the deepest of which was 48 feet. As far as 1s known this
is the first time that a perlite deposit has been explored with a diamond drill, Despite
the characteristic shellelike fracture of this voleanic glass, the owners report execellent

oore resovery, Hok oAk AR AR ok Rk AR Kok
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INVESTIGATION OF SALEM HILLS, OREGON. BAUXITE DEPOSITS
A Progress Report
By
R. E. Corcoran*

Introduction

Ferruginous bauxite and bauxite nodules in the Salem Hills were found by the Department
in 1945 while investigating laterized basali areas in the Willamette Valley., A brief
description of these deposits was included in Department Bulletin Ro, 29, Ferruginous
Bauxite Deposits in Northwestern Oregon. Agsays of some of this material exposed in
road cuts indiecated that the bauxitic material in these hills might be of sufficient grade
to warrant a more detailed investigation.

In the summer of 1953, work in this area was recommenced by the Department. A
drilling program was begun in the fall of 1953 in the areas that appeared to have the
best possibilities on the basis of areal extent and grade of bauxite., Twenty-one holes
were put down by hand auger for a total of 379 feet. Most of the holes were drilled to
a depth of 20 feet unless the material appeared to be too clayey before that depth was
reached, One hole was drilled to a depth of 40 feet and two others to 24 feet because
of the greator possible thickness of bauxitic section apparent in these areas, Two or
three deep holes may be drilled later in 1954 to determine whether there are any lower
bauxitio zones within the section above the weathered basalt, Work so fer completed is
not sufficient to warrant an estimate of tonnage avallable,

Losation

The area under discussion comprises a fairly narrow strip of land approximately
2 miles wide having a general northwest-southeast trend in 7, 8 S,, Rs. 2 and 3 W,
This area lies approximeately 7 miles south of Salem in Marion County and is easily
acos3sible from U,S, Highway 99E via a network of graded sesondary county roads,
Topographic maps of the Salem and Stayton quadrangles cover the area, The highest
elevation in this vieinity (1,121 feet) is at Prospect H1ll (NEINE} ses. 25, T, 8 S.,
R. 3 W,), but the general surface elevations of the drill holes range from 850 to
1,000 feet,

General geology

The ferruginous bauxite in the Salem Hills (as well as that in Washington and
Columbie counties to the north) 1s essociated with lavas of probable Miocene age,
The basalts here are called Stayton lavas after Thayer (1939) and Munderff (1939).
Schlicker (1954) correlates these flows with the Columbia River lavas on the basis of
similar stratigraphioc ages, mineralogy, and lithology. The Stayton lavas lie uncon-
formably on Oligocene marine tuffaceous sandstones and pebble conglomerates, whiech in
this area have been ocalled the Illahe formation (Thayer, 1939, and Mundorff, 1939).
This formation can be traced southeastward into the Lebanon quadrangle where the Eugene
formation with a comparable Oligocene marine fauna has been mapped (Allison and Felts,
1954). The name "Eugene formation™ has been adopted for this report.

The Stayton lavas where unweathered are typically fine grained and dense, rarely
porphyritic. The average compesition of the basalt according to Mundorf? is as follows:
5l percent plagioclase, 19 percent augite, 21 percent glass, 5 percent magnetite, and
1 percent miscellaneous minsrsals.

*
Geologist, Oregon Department Geology and Mineral Industries.
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The flows in the Salem Hills area dip gently to the east and nertheast with the
strike changing from about N, 45° W, in the south to N. 15° W, toward the nerth. The
easily eroded underlying Oligocene sediments have produced a fairly steep cuestalike
esoarpment on the westérn margin, The Salem Hills, sleping north and east approxi-
mately 150 to 200 feet per mile, reflest*the dip slope of the underlying lavas.

The process of laterization and consequent bauxitization of the basalt in both
the Salem Hills and Washingten-Columbia county areas hes been deseribed by Libbey,
Lowry, and Mason (1945) and Allen (1948)., The presence of the bauxitic seetion capping
the higher topographic areas indicates that the laterization was restricted to the
uppermest flows. Certain relatively high areas, however, consist of weathered basalt
or lithomargis clay that is found beneath the laterized seotion elsewhere, The reason
for this somewhat spotty distribution of the laterite in the upland is diffioult to
explain. One possibility 1e that after the bauxite horizen was developed, uplift of
the area initiated a general rejuvenation of the dralnage system, The streams were
then able to carry away most of the bauxite with the exception of some partially
protected intersiream areas. Another possibility 1s that the uplift of the present
Salem Hills area was accompenied by oconsiderable faulting more or less normal to the
present strike of the flows., Although displasement may have been comparatively small,
the bauxite would be stripped more rapidly from the higher bloocks. The Salem Hills
are at present apparently in a transitional stage in which a few remnants of bauxitic
material still oxist. These remnants may ococupy areas of down~dropped blecks where
erosion, because of somewhat lower topographie position, was at a minimum. The present
high position of some of these bauxitic areas is due, perhaps, to the differential
erosion effeet between the harder, more resistant layers of ferruginous bauxite and
the softer clays beneath.

The gibbsite nodules noted and desoribed by Lowry, Libbey, and Mason (1945) are
widely scattered throughout the soil zone and, because of their high 11203 content
(X 60 porcont), may constitute an important source of "sweetening material" for up-
grading the bauxite underneath.

The acsompanying map shows the locatlion of all the holes drilled through August
1954, The percsntages of Alzo » 510, T10,y, anétFe are averages obtained for the
entire hole or for the intervals noted. Assays for hole ne. li and holes no. 16 through
21 have not beon completed and no averages oan therefore be given. The zones of later-
ization shown on the map are only approximate sinoe insufflolient drilling has been done
up to the present time to outline such areas more aocurately.

None of the holes drilled so far has penetrated the entire weathered basalt
section. Hele no. 2 was drilled to a depth of 40 feet in March 1954 when there was
extreme ground-water saturation, Much of the sample in the auger pod was lost each
time 1t was brought to the surface begsause of the constant scepage of water into the
hole., GSamples obtained from this hple below 25 feet are therefore not considered to
be completely valid, )

Analyses of samples

Results of the analyses of the first 13 holes show a general daorease downward in
the amount of Al50, with & consequent increase in 5102. The Fe usually attains a maximum
percentage at depths from 8 to 14 feet although it does not shov the variability that
is charaoteristic of the Sio2 and 1120 . In the Salem Hills bauxite there appears to
be a definite relation between the quantity of Fe and Ti05. The T40p content increases
proportionately to the Fe with an approximate Fe:TiOa ratio of 3:l., There is also a
similar relation between the quantity of Alzo3 and T10,, but the correlation is not as
definite., This relationship is of interest since Bardossy and Bardossy (1954) found
the opposite to be true with respest to Hungarian bauxites.
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The highest percentage of Aly04 in any of the holes so far assayed (41.95 percent)
is from the 8 to 10-foot interval in hole no. 15; the highest Fe (25.16 percent) is from
the 16 to 18~foot interval in hole no. 7. The Ti0, content ranges from 2,17 percent to
9.32 percent with the average being approximately 5 to 6 percent. The lowest percentage
of Si0, so far analyzed (1.34 percent) is from the 8 to 10-foot interval in hole no. 15.
There is usually a pronounced increase in silita content in the zone between the base of
the bauxitic horizon and the varicolored nongibbsitic clays bensath.

Thermal analyses of the bauxitic material show that the principal aluminous minerals
are gilbbsite and kaolin., The iron minerals have not as yet been positively identified.
Eyles (1952) has found that hematite 1s the predominant iron oxide in Antrim laterite
developed on basaltic flows similar to those present in the Salem Hills. Thermal analyses
of some of the high-Fe samples indicate that small amounts of goethite are also present.
X-ray patterns of Columbia County laterite showed the presence of maghemite, goethite,
and hematite (Allen, 1948). Panned concentrates show a very small percentage of titan=~
iferous magnetite and ilmenite. The principal titanium minerals have not as yet been
definitely determined, but from the studies of Fredrickson (1948), Eyles (1952), and
Allen (1948) they would most likely be anatase with perhaps some brookite and rutile.

Chemical analyses of holes no, 13 and 15 have been plotted (see graph below) to
show the variation in chemical composition with depth at each 2-foot interval. Hole
no, 13 was unique because it showed a general increase in A1203 with depth at the expense
of the Si0y,. Although the overall average of the hole 1s 33,36 percent A1203 and 12.55
percent S102, the lower 12 feet averages 35.87 percent A1203 and 6.99 percent Sioz.
Analyses of hole n®, 15 were included because the hole penetrated the greatest thickness
of higher-grade bauxitioc material so far encountered.

Graphs Showing Variation in Chemiocal Composition of Auger Samples With Depth
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Chemical Analyses of Drill Samples

Hole 15 Hole 13
Sample Percent Percent Percent Percent Percent Percent Peroent Percent
Interval Algz0g $109 Fe 710, Aly04 810, Fe 710,
(Feet) .
2-4 36.17 13,24 18.55 5000 27,72 27.96 16.85 5425
4.6 38.56 2,22 21,69 7.48 28.44 24,88 18.51 5.84
6-8 38.94 2,08 21.12 7.04 28.85 18.12 20,73 6.63
8-10 41,95 1.34 18.80 5.65 33.11 5.80 23.94 7.04
10-12 40.09 2,36 22,15 6.90 35.54 12,94 17.22 )
12-14 37.45 3.76 21.90 7.24 39.55 3.90 19,23
14-16 39.81 2.52 21,94  (6.65)* 36.35 5.20 21.02 p 6.1%*
16-18 37.49 3.52 20,90 744 38,03 8.18 19.56
18-20 39.81 2,76 21.55 (6.52)* 35.10 5.96 21.92
20-22 35.46 4,26 24,11 7,44
22-24 30.68 9,02 24,66 7.34 _ *flversge T40, content for
. bottom 10 feet.
Figures in brackets are calculated.
Bracketed T102 percentages appearing
on map are composite analyses rather

than weighted averages.
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STATE MAPPING COMMITTEE ORGANIZED

Governor Paul Patterson announced September 15, 1954, the appointment of a State
Mapping Committee which has been set up under the auspices of the State Committes on
Natural Resources, At the Governor's suggestion the Committee held an organizational
meeting to plan for inoreased topographiec mapping 4in the state and to coordinate mapping
activities of various state agencies as well as to cooperate with the U.S, Geological
Survey in extending and inereasing topegraphie mapping throughout the state., The fol-
lowing members were present:

Stuart Molr, Forest Counsel, Western Forestry and Conassrvation Association
Glen L. Corey, Oregon Geographio Board

Charles E. Stricklin, State Engineer - ropresented by Do J. Moclellan

John H., Hann, State Board of Forestry

Jay W, Blair, State Highway Department

No V. Hurst, State Tax Commission

Robert C. Baum, State S0il Conservation Committee

Ralph S. Mason, State Department of Geology and Mineral Industries

F. W. Libbey, State Department of Geology and Mineral Indusiries

In addition to these representatives of state and private groups, the Governor
invited ¢, A. Eeklund and ?. F. Murphy of the Topographic Branch of the U,S5. Geologiecal
Survey in Saoramento, Californie, and Eoter B, Lathan, U.S. Coast and Geodetio Survey
of Portland, t0 attend in an advisory capacsity. The organizational meeting was held
in the State 0ffice Building September 14 and the following officers were elested;

F, W, Libbey, Chairman; J. W, Blair, Vice Chairman; and Ralph S, Mason, Secretary.

Subcommittees were appointed to drew up Articles of Orgenizetion and to plan for
a coordinated effort to inorease the amount of topographie mapping so badly needed in
the state. Plans were discussed for providing a map information clearing house.
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GOLD DREDGE STOPS WORK

It 48 reported that the gold dredge of the Powder River Dredging Company which hes
been operating for a number of years in Sumpter Valley has suspended operations bescause
of inability to secure some additional ground., This was the only active gold dredge in
the State and the State's major gold producer; suspension will mean that Oregon's gold
production will dwindle te only a few thousand dedlars a year.
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SOURCE OF STOCKPILE MATERIALS

According to Senator George W, Malone, 80 percent of the strategic and oritieal
materials new being stookpiled are being obtained from Asia, Africa, and other areas
abroad. Senator Malone also asserted that "In time of war, materials from these distant
foreign lands would be denied to us. Governments which control them will actually be
neutral or subjeet to neutralization through enemy attack, embargoes, or interdiction.™
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ORE.~BIN MAILING LIST REACHES 1,000 MARK

On September 15, the Ore.~Bin malling 1ist hit the 1,000 mark. Paid subsoriptions
on this date totaled 627, while the balance of 373 was distributed to libraries, State
legislators, colleges and universities, and over-thescounter saleas. Most coples go to
subscribers in Oregon, but forty-three other states and four foreign countries are also
on the mailing 1ist. Most distant subscoriber is the Geological Survey of South Africa
at Pretoria.

The accompanying graph shows the growth in paid subsoriptlons over the past seven
years.

Originally issued as a Press Bulletin in November 1937, the first Ore.,~Bin was pub-
lished January 10, 1939. The aim of the Ore.-Bin is to publish pertinent articles
conoerning the geology and mineral industry of the State. Articles include reports on
new uses of rooks, minerals, and metalsy mine reports of new mineral deposits; geological
notes and maps of areas studied; and mineral and metal commodity statistics, Several
Ore.-Bin articles have proved so popular that they have been reprinted several times to
satisfy the demand. ‘'Faots about Fossils®” and "Oregon's Gold Placers," now issued as
Miscellaneous Papers 3 and § respectively, were originally printed in the Ore.-Bin.

Graph Showing Increase in Pald Subsoripitions to The Ore.-Bin
1947 - 1954
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NEW ACCESS ROAD IN JOSEPHINE COUNTY

According to the Grents Pass bulietin, the Bureau of Land Management will ask for bids
on the first 12 to 15 miles of a new maine~line road west of Galice in Josephine County, and
it has been recommended by Mr. Charles Fogelquist, Road Engineer for the Bureau of Land
Management, and Mr. Elmer Metsker, Chairman of the Road Committee of the Assooiation ef
0 and C Counties, that $500,000 be allocated to this projest. The first section of the
road will extend from Galice to Soldier Camp but part of this section will be improvement
of the existing Chrome Road. Two new switchbacks will probably be necessary in the present
road. Plans call for extension of the road 15 miles beyond Soldier Camp in order to tap
timber between Bear Camp lookout and the Rogue River. Timber will not be cut within half
& mile of the river. {
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CHROMITE PRODUCTION

Acgording to figures in the Federal Register, total tonnage of chromite purchased by
the government at Grants Pass up to June 30, 1954, amounted to 60,479 gross dry tons.
The Bureau of Mines reports that in June domestiec production of chromite totaled 13,356
short tons, of which California shipped 2,196 tons, Oregon 1,107 tons, and Montana 10,053
tonas. Therefore during June the Grants Pass depet resceived 3,303 short tons or 2,946 long
tons. (See footnote.)

Imports of chromite during 1953 totaled 2,226,610 short tons. During the first six
months of 1954 imporis amounted to 926,324 short tons. Consumption for 1953 was 1,335,755
short tons and 423,582 short tons for the first six months of 1954,

It is reported by the EZMJ Metal agﬁ_g&neral Markets that a delegation from Turkey has
been in Washington atiempiing to negotiate a deal for the sale of 100,000 tons of Turkish
ohromite and that the delegation has left for home without securing the contrasct because
the price offered by the United States was not satisfaotory.

Footnote: Tonnage figures alone do not present a true picture of the varlation in chromite
production among the three states., Montana chrome oonsdists of concentrates low both
in Cr,0 and chrome~to-iron ratio. California and Oregon ochromite production represents
beth lump ere and oconsentrates of metallurgical grade equivalent to that brought in

from PTurkey and Rhodesia.
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NEW CHROMITE SAND PROJECT

The Daily Journal of Commerce, Portland, reports that a new industrial plant is planned
for the Coquille, Oregon, area. Pacific Northwest Alloys, Ine., Meade, Washington, a sub-
sidiary of Chromjum Uining and Smelting Corporation of Canada, has contracted with General
Services Administration to upgrade chrome eoncentrates stockpiled at the site of the old
Metals Reserve treatment plant on the Southern Pacifiec west of Coquille. The upgraded con~
sentrates running to about 40 percent Cry0 will be shipped to Meade where low-carbon ferro-
chrome will be made in electric furnaces. This ferrosalloy will run about 48 percent chromium
and 0,06 percent maximum earbon.

In addition to the low-grade chromite concentrates at the Coquille plant whioch were mined
by two companies, Humphreys Gold Dredging Corporation and Krome Corporation during World War II,
there are large areas of chromite-bearing sands which might be made available, These areas are
in ancient elevated terraces between Bandon and South Slough, Coos County, Oregon.
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CHANGE IN MINING LAW

The President has approved S$3344 which amends the mining laws to permit mineral location
and development on mining cleims which may also contain Leasing Aot minerals, The new law
allows minerals to be located on the same ground that Leasing Aet minerals, such as oil, gas,
coal, phosphate, sodium, or oil shale, may also be leased, This law clarifies the status of a
great many claims located on the Colorado Plateau. It also makes valid mining locations on
fissionable sourcs materials.
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SELENIUM
By

Margaret L. Steere®

Iatroduetion

Selenium 18 one of the paradoxical elements in nature that can be both useful and
harmful. The element was discovered in 1817 by Berzelius, a Swedish chemist, who found
it in the flue dust of the sulfurie acid works at Grupsholm, Sweden., For many years
selenium was an obnexiqus by-product of copper refineries and was disearded, After
World War I, commercial uses for selenium began te develop, particularly in glass
factories, but 1t wasn't until after World War II that the element came into its own
through the great demand for selenium restifiers in the electrical industry. Today
selenium is considered to be one of the most critical metals for indusiry and the
national stockpile.

In spite of selenium's important contributions to industry, 1ts detrimental
qualities eannot be overlooked. The highly toxie and corrosive effests of certain
selenium compounds are welleknown industrial hazards. Polsoning of livestock by
gselenium~-absorbing plants growing on seleniferous soils has long been a problem in
sertain range lands of western United States. Recent studies by public health agencles
of population groups have shown that dally ingestion of small amounts of selenium may
render teeth more susceptible to decay.

Properties of Selenium

Selenium is a grayish so0lid ooourring usually in needlelike crystals and sometimes
in glassy droplets (Palache and others, 194l4). It has a metallic luster, red streak,
and a specifioc gravity of U.47. One of the most remarkable properties of this element
18 the difference shown in its ability to conduct electricity in darkness and in light.
When 1llumination is inoreased its conductivity is increased.

Selenium is olosely related to sulfur and tellurium with which it is commonly
associated in nature, It ocours in native form, like sulfur, and also in selenides of
copper, silver, lead, merqury, bismuth, and thallium. About twenty-five mipnerals
sontain selenfum in varying amounts, but none of these 1s considered a sommersial
source at the present time.

Econonic Importance of Selenium

The principal consumer of selenium 18 the electrical industry which makes extensive
use of selenium reetifiers, particularly the minature type sulitable for radio and tele-
vision sets. Military uses of the selenium rectifier are numerous and include airoraft
controls, guided missiles, radar equipment, and others.

Selenium has been employed in the glass industry for many years, It alters the
normal greenish tinge to a neuiral gray, and when added in relatively large quantities
it produces rubyered glass which has a wide variety of uses from tableware to tail lights,

*
Geologist, Oregon Department Geology and Mineral Industries.
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Selenium improves the quality of rubber and increases the maschinability of stainless
steel and the tensile strength of copper alloy. It i3 used extensively as a pigment to
produce various shades of red in paint, paper, printing inks, dyes, and many other products,
It is widely employed in industrial ochemistry in the manufacture of products sueh as soaps,
waxes, plastics, pharmaceuticals, and insecticides. Selenium 1s the catalyst in the syn-
thesis of cortisone, used to treat arthritis, and isonicotinic acid, used to treat tubersulosis,

Statistics show (Sargent 1954) that the electrical and the shemical industries each
consume about 40 percent of the nation's produstion of selenium. The glass industry uses
about 13 percent, and the steel industry consumes most of the remainder.

Production of selenium

According to the U.S. Bureau of Mines (Sargent, 1954), the only commercial source at
present 18 the anode mud or slime produced in the eleotrolytic refining of blister copper.
The slimes generally contain from 4 to 25 percent selenium.

Production of primary selenium in the United States was 687,384 pounds in 1952 and
923,887 pounds in 1953, Demand exists at the present time for larger quantities of selenium
than are available, The Amerioan Mining Congress Bulletin Service for September 1954 re-
ports that negotiations are underway by General Services Administration for the purchase
of 40,000 pounds of commercial selenium produced from accumulations of flue dust at lead
smelters,

Selenium as a Hazard to Man and Animals

Selenium and most of its compounds are very toxie and oertain ocompounds, particularly
selenium oxyohloride, are exceedingly corrosive. Considerable experimental data are avall-
able on selenium poisoning in animals, but the physiologiecal effects of the element and its
oompounds on human beings are not entirely understoed.

Industrial hazards

Poisoning by selenium is an industrial hazard but adequate safeguards to prevent ex-
posure minimize the dangers. Exposures to selenium may result during smelting and refining
of sulfide ores containing selenium and from the use of selenium eompounds in the manufacturing
of the numerous items mentioned above. Selenium poisoning may result from the inhalation of
dust and velatile compounds, by ingestion, and to some extent by absorption through the
skin (Patty, 1949).

Standards for maximum alloweble concentrations of selenium have been established as
0,1 ppn* selentium in air, 4 ppm in foodstuffs, and .05 ppm in drinking water.

Toxic vegetation

Naturally ocourring selenium compounds in soils of semiarid lands of western United
States are capable of producing toxiec vegetation.

Two types of livestook polsoning are caused by the seleniferous vegetation (Williams
and others, 1941). One type 1s chronic and results from daily ingestion of small amounts
of selenium whioh may be present in cereals, grasses, and other forage plants. It manifests
itself in horses and cattle by deformity of hoofs, loss of hair, and emaciation. In severe
cases, the animal either is permanently impaired or dies, In poultiry, eggs eilther do not
hatoh or weak chicks result. The other type of poisoning is acute and results from the
ingestion of larger amounts of selenium which are present in the indigenous range plants
particularly certain species of Astragelus. These plants sometimes accunulate as much as
10,000 ppm of selenium. Only 10 ounces of green Astragalus bisulocatus rich in seleniunm
vill cause death of sheep in 30 minutes (Trelease, 1942), ’

- e . e e e e e e o e = e

*Ppm: parts per million.
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Publications conoerning health hazards caused by seleniferous foodstuffs coming into
markets outside seleniferous areas prompted a comprehensive survey of grain from widely
different sources by the U.S. Department of Agriculture (Williams and others, 1941).
Nearly 1,000 samples of wheat and wheat products were examined, Results showed that
75 to 80 percent sontained 1 ppm or less of selenium while 90 percent conteined less than
4 ppm and thus the great majority could not be considered toxie.

Public-health surveys have been made to determine the effeots of selenium on persons
living in known seleniferous areas. These investigations revealed that a great majority
of the urine specimens of these people contained selenium in various amounts, indiocating
absorption of selenium, The results did not evidence any definite symptoms of selenium
poisoning according to Patty (1949). However, it was observed that among famillies examined
there existed a prevalence of bad teeth, varying from marked discoloration through all
stages of deocay.

A recent study (Hadjimarkos and others, 1952) of Oregon school children showed that
there may be a relationship between dental caries and presencde of selenium in the body.
A group of high school children born and reared in Clatsop County where the rate of dental
oaries 15 said to be the highest in the State, was ocompared to a group of high sochool
children from Klamath County where the caries rate i1s the lowest, It was found that a
direst relationship was indicated between the prevalence of dental caries and urinary
gelenium concentrations of the sub jeects.

Investigations of Seleniferous Soils

History

Poisoning of livestoock in the semiarid range lands of western United States was for
many years unexplained, At first the disease was attributed to alkali waters and was known
as alkall disease. Losses were great, For example, a herder in Huerfano County, Colorado,
drove 200 sheep into a gulech in the evening and in the morning 197 sheep were dead (Beath
and others, 1946). The origin of the disease remained a mystery until 1933 when O. A. Beath
and associates at the University of Wyoming disoovered that certain wild plants growing on
some of the range so0ils were able to absorb and accumulate sufficient quantities of selenium
to be highly toxie to animals.

As a result of these findings, a Presldential order on September §, 1933, authorized
the Seoretary of Agriculture to set aside a sum of money for conduoting surveys and other
investigations in an effort to "definitely determine the areas injuriously affected by the
presence of selenfum in soils" (Byers 1935). Out of this survey came a series of seven
reports published between 1935 and 1948 under the title "Selenium occurrence in sertain
s0ils in the United States with a discussion of related toploes."

Distribution of seleniferous soils

It was early recognized that concentration of selenium in sdils was direstly related
to certain geologiec formations which served as the parent material from which the soil was
derived, At first, selenium 80ils were thought to be limited to marine shales of Cretaceous
age, but with broadening of field studies, 1t was found that seleniferous solls wers derived

from a varliety of formations ranging in age from Late Paleozolo to Recent, Highly seleniferous

s0ils were found in Eocene tuffs in Wyoming (Beath and others, 1946). They were found 4n
glacial, lacustrine (lake bed), and resent alluvial materials which had been transported from
seleniferous regions and deposited in marginal basins. Up to the present time, seleniferous
soils capable of producing toxic vegetation have been found in the semiarid portions of the
fifteen states which make up the Great Plains and Rooky Mountain region, and in Canada.

Indicator plants

One of the valuable aids in locating seleniferous soils s the presencse of sertain
native plants which seem to require selenium for normal growth. These inolude 28 speoies
of Astragalus (legumes with pealike flowers, such as vetches), and probably all species of
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Xylorrhiza (woody aster), Oonopsis (a composite related to goldenrod) and Stanleya (prince's
plume) (Trelease 1942), All of these are handsome and conspiouous western wild flowers.
They net only absorb selenium but concentrate it in large amounts, They give off volatile
selenium compounds and hence have a very offensive garlicky odor.

A number of domestic plants suoch as wheat, barley, corn, oats, and rye although capable
of absorbing large quantities of selenium are not restricted to seleniferous soils and are
therefore not selenium indicators.

Properties of seleniferous soils

Irrigation of seleniferous soils in semiarid regions has resulted in a very marked
deorease of selenium in plants (Byers and others, 1938), The soluble compounds formerly
available to the plants were removed and the residual selenium was essentially unavailable
as plant food., Selenium, Byers explains, may be present in soils in three forms whish become
available to plants only by slow processes of hydrolytie action., These forms are free
selenium, pyritic selenium, and basiec ferric selenites, the last being the most common,
particularly in soils containing iron oxide. Selenium may also be present in forms im-
mediately available to plants as selenates and as more or less evaneseent organic compounds
resulting from decay of seleniferous plants. These two soluble forms are subject to eluviation
and removal by percolating water, which accounts for the lov oontent of selenium in plants
grown on irrigated and humid soils even when selenium is fairly abundant in the soils.

Thus it 1s that soils which produce toxic vegetation are limited to arid or semiarid
regions where rainfall 1s too low for peroclating waters to carry away the soluble selenium
sompounds., In humid regions, on the other hand, soluble selenium compounds are removed by
leaching and probably also by erosion.

Geology of Selenium

The reason for the variable econcentrations of selenium in the rocks of the earth's
orust is not fully understood. It is known that selenium accompanies sulfur both in the
sulfides that separate from magma and in emanations from voloanoces. Igneous rooks contain
about 0,09 ppm selenium, while gertain voleanie tuffs have been showvn to ocontain as much as
187 ppm.

Selenium brought into solution through weathering is carried to the sesa, but little of
it remains in the sea water. Part 18 removed during the precipitation eof hydroxides of iren
and manganese which are able to adsorb selenium nearly quantitetively, and part during the
precipitation of carbonate sediments (Rankama and Sahama, 1949), Selenium in sea water
averages only 0.004 ppm, while that contained in sea~botiom sediments averages 1 to 2 ppm.

Byers and others (1938) propese. that formations which are notably seleniferous were
deposited contemporaneously with periods of great volcanic activity and that selenium came
wholly from volecanic dust and gases, Trelease and Beath (1949) suggest that, although .some
of the selenium may have been thus contridbuted, most of it was a primary constituent of magmas
and molten materials intruded into or poured out upon the land mass from which the seleniferous
sediments were derived.

Selenium 18 associated with uranium and vanadium in carbonaceous deposits of the Jurassie
Morrison formation in New Mexico (Cannon,1953). A selenium area known as the Poison Basin in
Wyoming coincides with the outorep of the uraniumebearing sandstone of the Miooene Browns Park
formation in Wyoming (Vine and Prichard, 1954%). Soils formed en the outorops of both formations
support selenium indiocator plants, and hence these plants can be ussful guides to uranium pros-
peoting.

Selenium in Oregon

The first indication that there were seleniferous soils in Oregon came in 1940 when the
U.S, Department of Agriculture made & reconnaissance investigation of laoustrine and alluvial
materials along the Snake River basin (Lakin and Byers, 1948)., Because seleniferous soils had
(Continued on page 68.)



October 195k

THE ORE,~BIN

67

Sample

No.

1,
2,
3.
4,
5.
6.

7.
8.
9
10.
11,
12,

13.

14,
15.

16.
17.
18.
19.
20.

21.
22,

23.
24,

250

26,

270
28.

29.
30.

31.
32,
33.
3k,
35.
36 .
37.

Selenium Content of Soils, Minerals, and Vegetation

From Malheur County, Oregen

Place of ocollestion

Oregon State Exper. Sta. at Vale.
1l mi. E of Vale, on Oreg. 28.
same
22 mi. S of Ontario, on Oreg, 201.
same
In Sucker Creek Canyon,
approaching Rockville.
14 mi. SE of Jordan Valley.
30 mi. W of Jordan Valley
same
In out along Owyhee River at Rome.
4 mi. W of Rome,
same
6 mi, W of Rome.

same
% mi. N of No. 13.

same
6% mi., ¥ of Rome.

same

same
4 mi. N. of Rome, on read to
Follyfaram

same
6 mi. NW of Rome, on road to
Follyfarm

same

same
8 mi. NW of Rome, on road te
Follyfarm

same

same

5 mi, S of U.S. 20, on road to

Riverside
same

5 mi. E, of ocrossroad to River-

gide, on U,S., 20

5 mi, E of Juntura, on U.S. 20
same .

7 mi. E of Juntura, on U.S., 20
sane

20 mi. ¥ of Vale, on U.S. 20

10 mi. ¥ of Vale, on U.S. 20
same

*
Adapted from Lakin and Byers, 1941.

*

Material

Grayish-brown silt loam, 0-8 in.
Light-brown silt loam, 0-10 in,
A. nudisiliquus

Rotten ferruginous sandstone

A. nudisiliquus
Astra;alus 8p.

Astragalus sp.
Light~brown loam, 0-10 in.

Astragalus sp.
Yellowish-brown silt loam
Light-gray silt loam, in oreek out
Stanleya sp.

Yellowigh-brown calecareous
gravelly loam, 0-10 inches
Stanleya sp.

Gravelly grayishobrown loan,
0-10 in.

Stanleya sp.

Gray sandy loam, 010 4n,
S8andstone

Stanleya sp.

Yellowish-brown sandy loam, 0-10 in.

Stanleya sp.
Light gravelly sandy loam, 0-10 in.

staqleza 8p.
A. beokwithii

Light-gray sandy loam, 0-10 in.

stanlezn sp.
Indian paintbrush

Light-brown silt loem, 0-10 in.

Astragalus sp.

Diatomaceous earth

Gray sandy loam

A. stenophyllus
Gravelly gray silt loam, 0-10 in.

A. stenephyllus
Distomaceous earth

Brown silt loam, 0-10 in,
Alfalfa '

Selenium in -

S04l or

minert;

P.p.n.

0.1
0.1

0.8

0.2

0.2
2.0

0.8
0.05

o

0.8

0.8

0.1
0.05

0.05

0.2
0.1

-

Vege-~
tation

P.p-ﬂo

0.5

orpe

60

650

180
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been found on the Payette formation in Idaho, a search was made for selenium in similar
deposits in Malheur County in eastern Oregon. A total of 37 samples of soil, rock, and
vegetation was collested in Malheur County in a oirsuit from Vale to Jordan Valley, to Rome,
to Riverside, and baek to Vale. A3 & result, a seleniferous area was looated in the vi-
oinity of Rome, about 60 miles west of Jorden Valley. Kighteen samples wers collested at
eight localities in this area (Nos. 10 to 27 in table on p. 67). The eight 301l samples ranged
"in selenium content from 0.2 ppm to 2.0 ppm. Samples of &n indieator plant Stanleys growing
on this soil ranged from 7 ppm te 650 ppm. The sediments in the vioinity of Rome are bee
lieved to be in the Idaho formation of Pliocens ugoo* This is the only known study of
selenium in Oregon solls.

The Quality of Water Bransh of the U.S. Geologlcal Survey reports that there are no
analyses for selenium in the ground and surface waters of Oregon.
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HORSE HEAVEN WILL PRODUCE AGAIN

It is reported that Cordero Mining Company will install a small furnace at the Horse
Heaven mine in Jefferson County, Oregon, to treat ore already broken in the mine left when
the property shut down in December 1944, A4t that time a fire burned the furnace plant and
caused closure of the property.

The Horse Heaven was one of the best known quicksilver produsers before and during
World War II. Cinnabar, the ore of quicksilver, was discovered in the area by A.J.Champion
in 1933. Claims covering the property were acquired by R&vahiting end cinnabar was dis-
covered in place at the base of Horse Heaven Mountain by Ray Whiting, Jr., and Harry Hoy.
The mine began produstion in 1934, Horse Heaven hinea, Inc., aocquired the property in
1936 and produced continuously until the fire in 194k,
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DEPARTMENT DIRECTOR RETIRES

The Governing Board of the State Department of Geology and Mineral Industries has
announced that F. W. Libbey, Director of the Department, will retire on November 1 under
the State Retirement Act. At the same time the Board announced that Hollis M. Dole,
Department geologist, has been appointed to succeed Mr. Libbey as Aecting Director.

Mr. Dole is a graduate of Oregon State College and did g}aduqto work in geology at
U.C.L.A. and the University of Utah. During World War II he gerved in the Nayy for three
years and after the war was employed by the U.S. Geologlocal Survey Ground-Water Division
in Arizona. He jJoined the Department as geologist in charge of the Grants Pass of fice in
1946 and in 1947 was transferred to the head office. Mr., Dole was appointed Assistant to
the Direotor in September 195h4.
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CONVERTING SALT WATER TO FRESH WATER

According to Reclamation News published by the National Reslamation Assooclation,
Washington, D.C., the U.S, Department of the Interior vill‘gtért field tests next spring
on converting saline to fresh water at Miller, South Dakota. A c¢ontrast on this research
program has been let to Ionics, Inc., Cambridge, Massachusetts, to develop and operate
field equipment. It 1s stated that the Ionics equipment makes use of plastic membranes
and eleotriec ourrent to remove salt from salt water. It 13 stated that the equipment will
be tested on irrigation water in Arizona this winter.

sk R oK ROk R R KRk Kook K
OREGON STATE PROFESSORS TO GO TO THAILAND ~

Oregon State College has entered into a 24-year contract with Kasetaart University,
Bangkhen, Bangkok, Thailand, to supply technical assistance for the purpose of strengthening
the educational and research programs of the University. The progrdm is financed by the
Thal government,
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Oregon State College has agreed to send to Thailand as sovon az practicable an initial
group of six staff members to assist the University in improving teaching methods and
ourricula, research projects and methods, laboratory and elassroom facilities, libraries,
ete., and in advising the University on the selection and us¢ of the necessary books,
equipment, apparatus, supplies, and teaching aids.

Dr. Ira S, Allison, Head of the Department of Geology at Oregon State College has been
appointed Chief Advisor of the group of visiting professers. Other fields to be represented
include agrioultural engineering, chemisiry, physics, agricultural econqmics, plant pathology,
and entomology.

Kasetsart University was founded in 1943 and 1s growing rapidly in enrollment and
facilitles. It includes colleges of agriculture, forestry, cooperative science, irrigation,
and fisheries. 1In its expansion program several nev buildingi have been erected and others
are contemplated.
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NEW OIL PERMITS

Resent permits to drill new 01l tests have been seeured by the following groups:
(1) 011 Developers, Inc., Roseburg, Oregon.

Seott No, 1 located in SW} of SW] of ses. 5, T. 27 S., R. 6 W,, Douglas County.
Elevation of the ground is 482 feet., Permit approved Ostober 4, 1954,

(2) H. K. Riddle, Moore Hotel Bullding, Ontario, Oregon.

Kiesel Estate No. 1, looated in SW} of ses. 8, T. 19 S., R, 47 E., Malheur County.
Elevation of the ground 1s 2176 feet. Permit approyed September 2, 1954,

Earlier permits were issued to Roderiock Stamey, Ontario, Oregon, on March 26, 1954, to
drill a% a location in ses. 14, T. 19 S., R. 44 E,, Melhsur County, and to Walter Kernin, o .
Roseburg, Oregon, on Marsch 22, 1954, to drill in the NEL SEf see, 30, T. 28 S., R, 6 E.,

Douglas County,
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QUICKSILVER

The priocs of quicksilver continues to soar because, according to E&MJ Metal and Mineral
Markets, the supply situation is very tight. The quotation reported in the October 14 issue
i3 $325 to $330 per flask for spot metal. Interest in re-opsning old quicksilver mines has
been stepped up both in California and Oregen since potential producers feel that the govern-
ment's new program, under which a ocelling of §225 per flask 1s guargnteed over a 3=year period,
will be gome assurance that a new operation oould pay off befors the bottom drops out of the
market.

The General Services Administration has 1ssued a statement that the government has not
contracted with foreign producders to deliver quioksilver to tho‘acoount of the United States
Government and that present and future procurement efforts of GSA are being directed toward
obtaining the metal in this hemispheres.
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GEOLOGIC MAP OF CORVALLIS, OREGON, AREA

A new geologie map of a sestion of western Oregon near Corvallis prepared by the U,S.
Geologioal Survey with the cooperation of the Oregon State Depariment of Geology and Mineral
Industries has Just been issued. It 13 designated QM-150 of the 04l and Gas Investigations
gseries, Authors are H. E, Vokes, D. A. Myers, and Linn Hoover. Price of the map is 50 cents
and 1t may be procured from the Distribution Section, U.S. Géological Survey, Denver, Colorado,
or from the Chief of Distribution, U.S. Geologiocal Survey, Washingten, D.C,
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URANIUM PROSPECTING
By The Staff

The following material has been prepared to answer some of the
questions most frequently asked the Department about radiocactive
minerals, radiation deteotion equipment, and laws governing locations
of claims for fissionable materials. Included algo are references to
published information on uranium minerals and how to prospest for
then. Ed.

Radiation Deteotion Equipment
General

The two main types of radiation detection instruments are the Gelger and scintillation
counters., Both work on the same prinmociple in that they detest and ocount the frequensy of
particles resulting from radioactive disintegration. An eleetric oharge 1s set up on a
Geiger counter when a particle enters the gas-filled Geiger-Mieller tube, and an eleotric
charge 1s set up on a scintillation counter when & particle strikes a erystal whiech the
instrument contains.

The coat of an instrument may be the primary consideration if purchase 1s contemplated,
The scintillometer costs several times as much as the Geiger counter but it is much more
sensitive. Ease of carrylng, reading, and the use to be made of the instrument will also
influence the ohoice.

The seintillometer 1s used for detecting smell variations in radiation over wide
areas, This instrument can be used from a plane or ocar with some success. The Geiger
counter 1s best adapted to prospeoting in mines and in widespread zones of known radioc-
aotivity.

A dial whioh records in mR/hr* 18 a desirable feature on the instrument. Readings
recorded in mR/hr have more meaning than “eounts per minute"™ as the counts will vary with
the instrument. Scintillation counters always record in this manner but some Geiger counters
do not. A Gelger counter without a recording dial generally has a headphone attachment.
A probe attachment for the Gelger tube is handy in exploring small orevices or drill holes.

Use

Several factors enter into the proper use of the instruments and interpretation of
thelr results. Following are those that are considered most important:

(1) Background count - A background count of radiation results from cosmic rays and
small noncommercial amounts of radiocactive material which nearly always are present in all
rocks. The background count may vary over distances of a few feet; therefore when de~
termining the radlicactivity of a speoimen the background reading should always be found
and subtracted from the total, Since the scintillometer gives much higher counts than the
Gelger counter, it 18 less affected by the background, especially on low-grade samples.

(2) Mass effect - A large mass of weakly radioactive rock may give a fairly high
reading on a counter, although the amount of radiocactive material in a small sample of the
rock is minute. A scintillometer is especially sensitive to this phenomenon. The Gelger

*nR/hr = milliroentgens per hour. One milliroentgen is 1/1600 of a roentgen. A roentgen
i8 a definite unit of radiation and 1s used to measure the quantity or amount of radiation.
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ocounter has a smaller area of detection and is not as strongly affected. Light-colored
acid lavas such a3 rhyolite and dacite often give a higher count than the darker basie
rocks but do not necessarily ococntain commerclal quantities of uranium.

(3) Depth of deteetion - Depth of detection of uranium ores depends upon size and
grade of the deposit, thickness and type of cover, and type of instrument used., Generally
speaking, small quantities of radiocactive material cannot be deteoted through more than
several feoet of water or loose soil and rock. Solid rock gives an even greater shielding
effect.

{4) Precautions - It i1z well to realize that these machines are dellsate electronis
instruments and cannot take excessive abuse, If the instrument does noet perform properly
a oheek of the batteries frequently dissloses the source of most trouble. Radio repair
shops are usually equipped to make this chesk. If other repair becomes necessary it is
much safer to ship the instrument to the manufasturer.

A Geiger counter can besome contaminated by radiocactive dust or radon gas, one of the
disintegration produots of uranium. If so, 1t will not give acocurate results.

Cold weather may affest the Geiger sounter tube, sausing improper funetioning of the
instrument, Care should be used in wet weather. Water may “short out™ the machine if 1t
penetrates to the inner workings.

Contrary to popular netion, a counter will net "burn out"™ in the presence of high-
grade radioactive samples. Also, the needie on the recording dial will fluctuate within
narrow limits while being held on & single sample.

Excessive statie in earphomes, the "frying"” sound, may be due to a "short" somewhere
in the machine.

Radiocactive Minerals

The uranium and thorium minerals are the only radioastive substances that are at
present of commercial or potential sommercial valuae. There are a few other elements that
are radioastive but the radicactivity is so slight that 1t 1s recognized on radiation
counters only when large masses of rook sontaining these elements are present - 1,e., mass
effect, An example would be the rocks sontaining potassium minerals, Gold and other more
common metals cannot be detected by radiation counters.

Some uranium salts and radioactive minerals, such as autunite, show distinetive fluor-
esoence when examined under the short or long wave fluorescent lamp. Carnotite, pitehblends,
and many other radicsctive minerals do not fluoresce. Therefore fluorescencs is only an aid
in the determination of radicactive materials but it 1s not a sure test.

There is no known danger from radioactivity in handling samples of uranium minerals.
8ince 1950, doetors and technicians of the U.S. Publiec Health Service in cooperation with
other agencies have been checking the health hazards to mine and mill workers in the uranium
industry on the Colorado Plateau. The September 1954 issue of Mining Engineering reported
Duncan Holaday, coordinater of the program, as stating, ", . .1t takes many years of exposure
to radlicaotive materials to eause damage te human organisms."

Analysis

Chemical analysis for uranium

With time, uranium partlally "breaks down¥ inte "daughter products™ or disintegration
products. All of these products are radiocactive and contribute to the radiation detected by
a Geiger counter. Therefore, sinece part of the total "count” may be due to elements other
than uranium, the most sommon method for determining the actual amount of uranium in the ore
is by a chemleal analysis. This analysis i1s designated on the assay report as percent uraniunm,

Equivalent U325

Because Gelger and seintillation sounters are sensitive to all types of radiocactive
decay, they only tell that radicactivity is present. They do not differentiate between the
various radicactive elements. Therefore, the mR/hr of the counters is generally converted
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to “equivalent 0303" when reporting results from the assay-type instruments, This 1s some-
times termed a radiometrio analysis. Equivalent 0308, then, means the amount of radiocactivity
rather than the amount of uraniunm.

Assay services of the Department

The offices of the Department of Geology and Mineral Industries in Portland, Baker,
and Grants Pass are equipped to examine any spesimens originating in Oregon by testing on
a Geiger counter, The Department is not equipped at present for the ochemiocal determination
of uranium or thorium in amounts below 0.l percent.

The Atomic Energy Commission has placed in the Portland office of the Department a
Radioassayer. The Radloassayer is an assayetype Geiger sounter that automatically counts
for one minute and then records the total as U308 equivalent

Laws Governing Fissionable Materials

Staking a claim for uranium is no different than for any other mineral. Publie
Law 585, 83rd Congress, provides that a claim may be staked for uranium, No license is
needed for prospesting, and existing State and Federal mining laws apply. However,
radiation ecounters may not be taken out of the country without an Atomio Energy Commission
license.

Prospectors are not required to report any disocovery of flssionable materlal, although
8tate and Federal agencies are glad to assist the prespestor whe submits interesting samples
from a bona fide discovery.

The Atomie Energy Commission will provide information on the location of the nearest
purchasing point of uranium ores. Ore does not have to be #80ld to the Government, but it
i8 required that a license be obtained in order to sell, transfer, or receive more than
minute quantities of uranium or thorium ores that have been removed from the ground,

Radiocactive Minerals in Oregon

In Oregon no definite uranium mineral or deposit has yet besn authentiocated by the
Department, However, there are several places where minor amounts of radicactivity have
been found, In some of these places the radicactivity has been attributed to some indefinite
uranium salt. The thorium minerals, allanite and monazite, haye been found in the Wallowa
Mountains and very minor amounts of monazite sand have been found in some stream beds and
along the coast, )

It is interesting to note that the Atomio Energy Commission,in its nation-wide
investigations, has resorded dissoveries of radiocactive materials in almost every possible
rock type and in most classes of ore deposits.

There is still & lot to learn about the genesis and ocdsourrense of uranium, The agencies
and men working in this branch of earth science are the first to admit this.

Refersnces and How to Obtain the Publications

Oregon Department of Geology and Mineral Industries

“"Radioactive minerals the prospestor should knew,"” by David J. White; Short Paper 18,
rev, ed., 1953. Por sale by the Department (20 eents).

Geologioal Soolety of America

"Bibliography and index of literature en uranium and thorium and radiocactive eccurrences
in the United States,” by Margaret Cooper: Geological Soo. Am. Bull., vol, 64, 1953, Part I,
Arizona, Nevada, and New Mexico (50 cents); Part II, California, Idaho, Montana, Oregon,
Washington, and Wyoming (25 cents); and Part III, Colorado (25 cents). May be obtained from
the Geologlcal Society of America, 419 West 117th Street, New York, N.Y.
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U.8. Atomioc Energy Commission

(and U.S. Geologieal Survey) "Prospecting for uranium," 1951. For sale by the
Superintendent of Documents, U.3. Government Printing 0ffiase, Washington 25, D.C, (55 cents).

"Prospesting with a sounter,” by Robert J. Wright, rev. 1954. For sale by the
Superintendent of Doouments, U.3. Government Printing Office, Washington 25, D.C. (30 cents).

"Seleoted bibliography on uranium exploration and the geology ef uranium deposits,”
by Margaret Cooper: RME 4007, 1953, Available from the Office of Teohnical Services,
Department of Commerce, Washington 25, D.C. (35 eents).

U.S., Geologieal Survey

"Identification and oscurrense of uranium and vanadium minerals from the Colorado
plateaus,™ by A, D, Weeks and §. E, Thompsen: Bulletin 1009-B, 1954, For sale by U.S,
Government Printing Office, Washington 25, D.C.

MoGraw Hill

"Uq0g, & formula for profits" (2 oolleetion of artieles on the uranium situation):
Engineering and Mining Journal, Sept. 1954, May be obtained from the MeOraw-H1ill Publishing
Company, 330 West 42nd Street, New York 36, N.Y. (50 cents).

Addresses of Atomio Energy Commission

U,S. Atomic Energy Commission U.S. Atomis Energy Commission
Division of Raw Materials Colorade Raw Materials Opesrations
Washingten 25, D,.C, P.0, Box 270

Grand Junetion, Colorade
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EASTERN OREGON MINING NEWS

The Department's bransh office in Baker reports that Mr. Prank Reid and asseciates
have leased the Hersshoff furnase on the Ocheso Mining Company's property (Crook County)
in order to test ore from the Mother hods quisksilver mine located in the Ochoso Mountains
about 30 miles from Prineville. Reid and assoclates have been developing the mine during
the past season and operate as a partnership under the name of Canyon Creek Mining Company,

General Delivery, Prineville, Oregen.
* ok &k ok ok

Produstion of limestone at the quarry of National Industrial Produsts Corporation at
Durkee, Baker County, Oregon, is now about 15 railroad ears a working day (approximately
825 tons per day). Mest of the output is going to sugar and paper amills.
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FOURTH EDITION OF MINING LAW BULLETIN ISSUXD

"Mining Laws of the State of Oregon," designated as Bulletin No. 1, has Just been issued
in its fourth revised edition by the State Department of Geology and Mineral Industries., This
new revision eontains numbering and wording according to Oregon Revised Statutes, 4is the oil
and gas conservation law was issued previously as & separate Department publication (Miscel-
laneous Paper No. 4), 1t 4s not fncluded in this new edition. Mr. Sam R, Haley of the State
Statute Revision Counoil provided the applicable ORS pages for reproduction, and :Mr.. Ralph S.
Mason of the Department staff assembled the bulletin material.

Sinoe publication of the first edition of Bulletin No., 1 in 1937 the Deparitment has sold
nearly 5,000 ooeples. The fourth revised edition may be obtained for 50 oents from the Portland
office of the Department at 1069 State 0ffice Building, or from the field offices at Baker and
Grants Pass.
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SCHEDULE OF PRICES FOR URANIUM ORE™
(As Specified in Atomic Energy Commission Price Circ. 5 Revised, and Circ, 6)

: Price per ton of ore
" Grade of Pounds . Grade premium Mine Price before Initfal

ore, _ of U30g Base Price 75¢ a 1b. 25¢ a 1lb. develop. initial prod. prod. Price before

percent per Ton Pound Ton of over over allowance bonus & haul- bonus on haulage

U308 of ore U308 ore L-1v. 10-1b. .50/1E;_ age allowance 10,000 lbs. allowance
0.10 2.00 $1.50 $ 3.00 $ - $ - $ 1.00 $ L.o0 $ 3.00 $ 7.00
0.11 2.20 1.70 3.7 - - 1.10 4. 84 3.7k 8.58
0.12 2.40 1.90 4,56 - - 1.20 5.76 k.56 10.32
0.13 2.60 2,10  5.k46 - - 1.30 6.76 5.46 12.22
0.1k ©2.80 2.30 6.4 - - 1.4 7.84 6.44 14,28
0.15 3.00 2.50 7.50 - - 1.50 .9.00 T7.50 16.50
0.16 3.20 2.70 8.64 - - 1.60 10.24 8.64 18.88
0.17 3.40 2.90 9.86 - - 1.70 11.56 9.86 21.k2
0.18 3.60 3.10 11.16 - - 1.80 12.96 11.16 24,12
0.19 3.80 3.30 12.54 - - 1.90 144k 12,5k 26.98
0.20 4,00 3.50 14.00 - - 2.00 16.00 14.00 30.00
0.21 4,20 do 14,70 0.15 - 2.10 16.95 1k.70 31.65
0.22 4,40 do 15,40 0.30 - 2.20 17.90 15.40 33.30
0.23 4.60 do 16.10 0.45 - 2.30 18.85 16.10 34,95
0.24 4.80 do 16.80 0.60 - 2.k0 19.80 16.80 36.60
0.25 5.00 3.50 17.50 0.75 - 2.50 20.75 17.50 38.25
0.26 5.20 do 18.20 0.90 - 2.60 21.70 18.20 39.90
0.27 5.40 do 18.90 1.05 - 2.70 22.65 18.90 41.55
0.28 5.60 do 19.60 1.20, - 2.80 23.60 19.60 43.20
0.29 5.80 do 20.30 1.35 - 2.90 2k.55 20.30 Lh .85
0.30 6.00 3.50 21.00 1.50 - 3.00 25.50 21.00 46.50
0.31 6.20 do 21.70 1.65 - 3.10 26.45 21.70 48.15
0.32 6.40 do 22.40 1.80 - 3.20 27.40 22,40 49.80
0.33 6.60 do 23.10 1.95 - 3.30 28.35 23.10 51.45
0.3h4 6.80 do 23.80 2.10 - 3.%0 29.30 23.80 53.10
0.35 T7.00 3.50 24,50 2.25 - 3.50 30.25 24,50 54,75
0.36 T7.20 do -25.20 2.40 - 3.60. 31.20 25,20 56.40
0.37 7.%0 do 25.90 2.55 - 3.70 32.15 25.90 58.05
0.38 7.60 do 26.60 2.70. - 3.80 33.10 26.60 59.70
0.39 7.80 do 27.30 2.85 - 3.90 34.05 27.30 61.35
0.40 8.00 3.50- 28.00 3.00 - L.00 35.00 28.00 63.00
0.41 8.20 do 28.70 3.15 - 4,10 35.95 28.70 64,65
0.42 8.40 do 29.40 3.30 - 4,20 36.90 29.40 66.30
0.43 8.60 do 30.10 3.45 - 4.30 37.85 30.10 67.95
0.hk4 8.80 do 30.80 3.60 - 4. 4o 38.80 30.80 69.60
0.45 9.00 3.50 31.50 3.75 - L.50 39.75 31.50 ~ T1.25
0.46 9.20 do 32.20 3.90 - 4.60 40,70 - 32.20 72.90
0.47 9.40 do 32.90 4.05 - 4,70 L1.65 32,90 T4.55
0.48 9.60 do 33.60 L.20 - ‘4.80 42,60 33.60 76.20
0.49 9.80 do 34.30 4.35 - 4.90 43,55 34.30 T7.85
0.50 10.00 3.50 35.00 L.50 - 5.00 L4,50 35,00 79.50
0.60 12,00 do 42,00 6.00 0.50 6.00 54.50 42.00 96.50
0.70 14,00 do 49,00 7.50 1.00 7.00 64.50 . 49.00 '113.50
0.80 16.00 do 56.00 9.00 1.50 8.00 T4.50 56.00 130.50
0.90 18.00 do 63.00 10.50 2.00 9.00 8L4.50 63.00 147.50
1.00 20.00 3.50 70.00 12,00 2.50 10.00 94,50 70.00 164.50
2.00 Lo.00 do  1L40.00 27.00 7.50 20.00 194.50 140.00 334.50
3.00 60.00 do - '210.00 42,00 12.50 30.00 294,50 210,00 504.50
L.00 80.00 . do 280.00 57.00 17.50 40,00 394.50 280.00 674.50
5.00 100.00 do  350.00 72.00 22,50 50.00 Lok, 50 350.00 844,50
6.00 120.00 3.50 420.00 87.00 27.50 60.00 594, 50 420.00 1,014.50
7.00 140.00 do  490.00 102.00 32.50 70.00 694.50 490.00 1,184,50
8.00 160.00 do. 560,00 117.00 37.50 80.00 794.50 560.00 1,354.50
9.00 180.00 do  630.00 132.00 k2,50 90.00 894,50 630.00 1,52k.50
10.00 200.00 do  T00. 147.00 47.50 100.00 994,50 700.00 1,69k4.50

*From California Division of Mines Mineral Information Service, vol. 7, no. 11, Nov, 1, 195k,




n6 THE_ORE. -BIN vol.16, no.ll

NEW DRILLING PERMIT ISSUED

Drilling permit no. 5 was issued November 15, 1954, to El Paso Natural Gas Company,
303 Tribune Bullding, Salt Lake City, Utah. The application to drill stated that the
well will be known as Federal No. 1. The drilling site was given as the NEL ses. 5,
T. 20 S., R, 44 E,, Malheur County.

Aok AR ARORAOR HeROROR AR OR KR R RloRK
MINERAL NOTES

Chrone

Chromite shipments received at the Grants Pass depot on November 8 surpassed all
previous daily totals, except for the opening day on November 23, 1951, when there was
a rush of shipments due to accumulation in antiocipation of the depot's opening. Ship-
ments originate in six countlies in Oregon, with California and Alaska also contributing.

General Services Administration haes recently announced that 70,070 tons of chromite
ore and oconcentrates have been delivered to the Grants Pass stoekplle. This is approx-
imately 35 percent of the total amount deliverable under the sontrast which expires
June 30, 1955,

The Government's "Defense Production Aet Inventory" now contains nearly $447 million
worth of metals and minerals. Included with the 19 stockpiled commodities are 157,223 tons
of ehromite. The mineral and metal reserve was oreated under the Government's Korean
expansion program when purchases were made at guaranteed floor prices. Most of these
stocks will be transferred to the regular federal stockpile shortly.

Chromite will be one of the items in the proposed U,S. Agriculture Department barter
transactions with foreign esountries according to E&MJ Metal and Mineral Markets. These
will be direct commodity-for-commodity transactions involving the exchange of United States
surplus farm goods for metals and minerals. They do not include the use of foreign
ocurrencies acquired through sale of farm surplus.

Meroury

The New York price of quicksilver in mid-November was quoted as $323-330 per 76~pound
flask, according to E&MJ Metal and Mineral Markets. Buying was slow, the consumer coming
into the market only when he had to. Some foreign metal was available, mainly from Yugo-
slavia and Mexieco, but Spanish quicksilver, usually the controlling factor in the price,
was missing, The lack of Spanish metal has been the source of many unconfirmed rumeors.
Metal and Mineral Markets report that there is some skeptisism of Spanish metal reaching
the United States and that there are widespread reports of technologiecal problems in the
new Spanish furnaces.

GSA has not been able to purchase a single flask of mersury under its announced stoek-
pile purchase price of $225 a flask. This is the only government stockpiled material that
does not show substantial progress. The failure to date bears out the feeling of the quick-
silver industry that the announced price was way too low,

Manganese in 1953

The final annual figures for manganese in 1953 have recently been released by the U.S.
Bureau of Mines. The statistics showed domestie produstion in 1953 to be 157,536 short
tons of manganese ore running 35 percent or more manganese, This is somewhat higher than
the 1952 produstion of 115,379 tons but still not up to the 1944-U8 average of 167,263 tons.
Domestie produstion, however, was still a small fraction of the imports whioh amounted to
3,500,986 tons, the highest on record. India continued to be the main source of the imports
by providing 37 perecent of the total. Other important contributors were Gold Coast, Union of
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South Africa, and Cuba., Of the domestie produotion Montans supplied 72 percent and Nevada
around 10 peroent. Oregon produced 46 tons of ore running approximately 39 percoent man-
ganese and 271 tons running approximately 25 percent manganese.

Of possidble interest to owners of lowe-grade manganese properties 13 an article in the
November 1, 1954, 1ssue of Chemical and Engineering News. This artiocle 12 on a pilot plant
at Paterson, New Jersey, that converts raw material containing 10 to 12 percent manganese
t0 a oconcentrate running about 60 percent manganese. The recovery from the lowegrade raw
material is stated to be 80 percent and the consentrate is suitable for the shemieal and
dry-cell battery industries. The process which was developed by Ernest S. Nossen and put
through the pilot plant stage by E. S. Nossen Laboratories uses a nitric scid leach and is
appliocable to ocarbonate, oxide, and some types of siliocate ores. The pilot plant is using
at present ore from Arcostook County, Maine, that contains large amounts of caloium exide,
iron exide, and silica, all so intimately mixed that heretofore the material has been con-
sidered useless. Pilot plant sapacity 1s around 12 tons of ore a day and the "break even"
point was estimated to be 600-700 tons.

ek ook o 6 ek ok

REVISION OF MINING LAWS TO BE
CONSIDERED BY NEXT CONGRESS

According to the November 1 Bulletin Service of the Ameriocan Mining Congress, a bill
18 expested to be introduced early in the next session of Congress to aodify and revise the
laws dealing with the econservation and reclamation activities of the federal government.
Two sections of the 674-page proposed measure are of particular interest to the mining
industry as they would eonfine the use of the surface on mining claims located or patented

within all national forests pretty mueh to rules and regulations set up by the United States

Forest Service. Similar changes in the mining laws were contained in measures introduced
in the past session of Congress by Representative Hope (Kansas) and Senator Anderson

(New Mexice)., The 83rd and previous sessions of Congress have not seen fit to pass susch
legislation. The proposed measure is now before the House Judiciary Committee. The
American Mining Congress states that its Publie Lands Committee¢ has the measure under
study and expeots to submit Lits comments to the House Committee in the near future.
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BUREAU OF MINES REPORTS ON OREGON ORES

Results of sampling and testing & niokel deposit in Curry County, Oregon, by the U,S.
Bureau of Mines, have been published (Sept. 1954) in Report of Investigatiens 5072,
Ereliminary investigation of the Red Flats niekel deposit, Curry County, Oregom, by
R. J. Hundhausen, J. R, MoWilliams, and L. H. Banning.

In 1946 and 1947, the Oregon Department of Geology and Minerel Industries exsmined
and sampled the Red Flat aroa, as well as the Niokel Mountain and Woodoock Mountain areas,
and published reperts in the Ore.-Bin. Because of the scontinuing world shortage of niokel
and the need for the development of new sources of this strategic metal, the Bureau of
Mines in 1952 and 1953 further drilled and sampled the Red Flat area. A fairly large
deposit of nickeliferous laterite and nickeliferous serpentine was indicated. A l5-ten
ore sample was subjeoted to smelting tests in the Bureau's Northwest Eleoctrodevelopment
Laboratory in Albany, Oregon. These tests, which are desoribed in the above pamphlet,
showed that 1t is technlcally feasible to0 resover a lowesarbon ferronickel product from
the Red FPlat ore.

The Hanna Niokel Smelting Company at Riddle, Oregon, 1s now producing ferronickel
from similar ore on Niokel Mountain in Douglas County.

ok K %
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Metallurgical testing by the Albany Laboratory of the Bureau of Mines has demonstirated
that the Scappoose iron ore in Columbis County, Oregon, may be smelted to make pig iron
suited to the foundry trade. Results of the tests are published in the U,S5, Bureau of
Mines Report of Investigations 5079, Metallurgical tests on Soappoose (Oregon) iron ore,
by J. P, Walsted, October 195k,

Only two iron smelters have ever operated commercially in the Pacific Northwest, and
these have been dormant for many years. The blast furnace built at Oswego, Oregon in 1867
was disecontinued in 1895, and the furnase at Irondale, Washington, ceased operating in 1919.
In recent years there has been considerable interest in reviving the iron industry in this
region., Rapid industrialization has greatly inereased the demand for ferrous metals, and
since the only source ef supply at present is from sorap iron and pig iron shipped in from
other parts of the country, a definite need exists for an iron-smelting industry in the

Pacific Northwest.
* ok K K K

Reports of Investigations §072 and 5079 may be obtained free of charge from Publications
Distributions Section, U.S. Bureau of Mines, 4800 Forbes Street, Pittsburgh 13, Pennsylvania.
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MINERALS YEARBOOK PUBLISHED

The Minerals Yearbook fer 1951 12 now available and may be purchased for $5.25 from
the Superintendent of Doouments, Government Printing Office, Washingten 25, D.C. The
Yearbook 13 a compilation by the U,S. Bureau of Mines of the producstion, distribution,
and consumption of mineral commodities during 1951, Statistical information abeut Oregonts
mineral industries appears under a number of chapter headings inocluding those on Chromite,
Mercury, Nickel, Sand and Gravel, Gem Stones, and State Reviews of Gold, Silver, Copper,

Lead, and Zine.
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NEW U.S. BUREAU OF MINES HEADQUARTERS

Headquarters of the five U.S. Bureau of Mines regions that will replace the present
nine regions early next year have been announced in a recent press rslease by Interier
Sesretary Douglas McKay. They are; Albany, Oregon - Region I, ecomprising Idaho, Montana,
Oregon, Washington, and Alaska; San Francisco - Region II, comprising Californiea and Nevadaj
Denver - Reglon III, comprising Arizona, Colorado, New Mexico, North Dakota, South Daketa,
Utah, and Wyomings Bartlesville, Oklahoma - Reglon IV, ocomprising Arkansas, Kansas, Louisiana,
Mississippi, Missourl, Oklahoma, and Texas; and Pittsburgh, Pennsylvania - Region V, conm-
prising all other states.

Under the reorganization, all Bureau operations in a region, except those dealing with
health, safety, coalemine inspeotion, and helium, will be direoted from regional headquarters.

The reorganization 1s based on the recommendations of a survey team appointed last
year by Seeretary McKay.

The territory of the new Region I remains essentially the same as when it was known as
Region 1I except that Alaska has been added. Stephen M. Shelton 1s the Regional Direator.
Wing G. Agnew 1s the Chief of the Mining Division with headquarters at 1201 N. Division Street,
Spokane 2, Washington.
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ALBANY LABORATORY TO DO TITANIUM RESEARCH

According to E&MJ Metal and Mineral Markets the Office of Defense Mobilizatien has ine
structed the General Servises Administration to arrange a research and development contract
for titanium production with the U.,S., Bureau of Mines, The proposed contrast calls for the
work to be done at the Bureau's laboratories in Albany, Oregon, and Boulder City, Nevada.

(November 11, 1954)
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THE PAYETTE AND IDAHO PORMATIONS
A Review

By
R. E. Corooranl/

Introduction

Recent drillingZ/for 01l and-gas, together with extensive leasing, in Malheur County
has caused considerable interest to be fooused on the geology of southeastern Oregen.

The two sedimentary rock units most widely exposed in the Vale-Adrian, Oregon, area
where exploration has been most active are the Payette and Idaho formations of late
Cenozolc age. The terms "Payette formation” and "Idaho formation" have long been in use
in geologic and paleontologic reports, but interpretations regarding age and distribution
have often been conflieting. For this reason it was thought that & review of the literature
would be of value to those interested in the geology of the area.

Most of the published information econcerning geologic investigations of these forma-
tions has dealt with the Idaho pertion of the Snake River plains. In the fall of 1954
Prof. E. M, Baldwin of the University of Oregon Geography and Geology Department in ocompany
with the writer visited many of the Idaho localities mentioned in the literature in con-
Junction with field studies in the Mitchell Butte quadrangle, Oregon. Some of the
observations made at the time of this visit are included in this review.

General

Although the Payetite and Idaho formations were first mapped as one unit, it has since
been recognized that there are two mappable formations separated by a thick lava series.
Early paleontological age determinations placed the Payette formation in the Eocene epoch
of the geologic time scale. Later work, however, showed it to be late Miocens in age.

The Idaho formation 1s Plio~Pleistocene in age.

Fossil remains of vertebrates, freshewater mollusks, and leaves in both formations
show that the sediments are continental lake and stream deposits. These sediments are
widely distributed over the plains area of the Snake River from the general vicinity of
Hagerman, Idaho, to Huntington, Oregon. Because the formations tend to dip toward the
center of the Snake River plain, this region is sometimes referred to as the Snake River
downwarp, ‘

FPirst fossil collections made

Clarence King (1878),2/ one of the early-day Federal Survey geologists, visited the
lower part of the Snake River basin around 1869 and collected a number of fossils from the
"white sands and marls" at Castle and Sinker creeks,— tributaries of the Snake River south
of Boise, Idaho. Although the fossils were subsequently desoribed by others, no lithologic
description was given for the sediments frem which they were obtained, Baldwin and the
author found the beds in this vieinity grayish-white to cream, poorly sorted, loosely
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l/Geologist, Oregon Department of Geclogy and Mineral Industries,
2/E1 Paso Natural Gas Co.; NEL sec. 5, T. 20 S., R. 44 E., W.M., spudded in November 1954,

H. K., Riddle, Kiesel Bstate No., 1; SW} ses., 8, T. 19 S., R, 47 E., W.M,, spudded in
September 1954.
R. W, Stamey; see, 14, T, 19 S,, R. 44 E,, W.M,, spudded in March 1954,

ﬁ/Referenoes at end of report.
E/See aceompanying map.
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indurated, and somewhat massive, They are also often eross-bedded as well as sandy to
clayey and occasionally tuffaceous, The beds are usually pedimented with the pediment

dip nearly parallel to the bedding, that 13, into the axis of the downwarp., An outstanding
characteristic of the surface of these sediments is the presence of numerous fossil fish
vertebrae.

Idaho formation named

Meek (1870) and White (1882) described freshewater mollusks from the Sinker Cresk
area and assigned a Mioscene age to them. Mammalian remains also from this locality were
determined by Leidy (18%2) to be of Pliocene age. Cope (1883) desocribed an extensive
fauna of fresh-water fishes from the fossil colleotions made by King and from a later
collestion by Wortman. On the basis of these determinations, Cope proposed the name
“Idaho formation' for the sediments and assigned them a Plioccene age.

Payette formation named and type locality suggested

Lindgren (1898a, 1898b, 1904a, 1904b) was the first to do detailed mapping in the
Snake River area of Idaho, the results of which were published by the U.S. Geologiecal
Survey as the Boige, Nampa, and Silver City follos and as a report on the mining distriets.

Lindgren (1898a, 1898b) proposed that a large lake occupied the lower part of the
Snake River valley during Miocene time and suggested the name "Payette formation"” for the
sediments, He stated that this formation was not the same as Cope's Idaho formation.

A Miocene age for the Payette formation was given by Knowlton (1898) from determinations
on fossil leaves obtained in the vicinity of Marsh post office and Horseshoe Bend on the
Payette River, and from Cartwright's ranch on Shafer Creek, a tributary of thé Payette
River, When Knowlton dated the Payette formation, he correlated its flora with that of
the Bridge Creek beds of the John Day formation in Oregon. A few years later the Bridge
Creek flora was dated by Merriam (1901) as upper Eocene, and Knowlion (1902) then changed
his interpretation of the age of the Payette formation from upper Miocene to upper Eocens,

Although no specifisc locality was designated by Lindgren as a type sestion for the
Payette formation, the name apparently was suggested by exposures along the Payette River
in western Idaho, Because the fossil leaves used by Knowlton for the original dating
were found in the vieinity of Marsh post office it 1s proposed here that this locality
be considered as the type sestion.

Distinction mede between the two formations

On his published maps Lindgren does not show the Idaho and Payette formations as
separate units, However, in the text of the Silver City folio the continental sediments -
were separated into two main groups: (1) <the high lake beds on the western side of the
quadrangle which are called the Payette formation, and (2) the beds below 3000 feet in
the Snake River valley whisch are salled the Idaho formation. A fossil flera from the
"high lake beds" (the Payette formation) was determined by Knowlton to be identical with
that found at Marsh post office. A large fresh-water molluscan fauna and some siliocified
mammelian remains were collested from the beds below 3000 feet (the Idaho formation) in
the Snake River valley approximately 13 miles northwest of the Sinker Creek fossil locality,
and these were stated to be of Miocene or Pliocene age by Lindgren (1904b). The distinetion
between the two formations was made not only on fossil evidence but also on the difference
in petrographic character and topographic pesition. Lindgren, hovever, misinterpreted the
stratigraphic position of the Payette formation,as he shows it on the oross sections in
the Silver City folio to be overlying a lava series. Work done later by Buwalda (192#)
and Kirkham (1931) showed the true position to be under the lavas which in turn are under
the Idaho formation.

Russell (1902, 1903) and Washburne (1909) accepted Lindgren's definitions for the
Payette and Idaho formations as he desoribed them in Idaho but did not map the two
separately.
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Miocene age for the Payette formation established

Umpleby (1913) working in Lemhi County, Idaho, found lake beds at a relatively high
elsvation near Hailey that ocontaidned a fossil flora whigh Knowlion dated as Miosene. Bescause ®
of similarity in topographic position and lithology to the Payette formation near Marsh
post office, Umpleby inferred that the two could be sorrelated and suggested that the Payette
formation might be of Miooene age rather than Eocene as Knowlton had previously indiocated.

Merriam (1917), in discussing the problem, did not feel that the Idaho and Payette
formations had been satisfactorily separated and stated that the upper part of the Idaho
formation might be as young as latest Plioocene or earliest Pleistocene.

Buwalda (1921, 1924) made two mammalian faune ocollesctions in the Silver City qued-
rangle from beds he ealled"Payette.,” One sollection was below the lava series and the
other above, According to him the lower fauna was of middle Miocene age, whereas the
upper fauna was upper Miosene or lower Pliooene.

A fossil leaf o0ollection made by Chaney (1922) from sediments beneath the lava series
was determined by him to be of Miocene age.

Bryan (1929) working in the vieinity of the Owyhee reservoir in Malheur County,
Oregon, followed the work of Lindgren and ocalled most of the sediments overlying the lava
series "Payette formation" but suggested that they might inslude the Idaho formation.

Lava series recognized as a separating unit

Kirkham (1931) found that the Payette and Idaho formations in Idaho, as well as in
adjacent areas in eastern Oregon, are separated by great thiocknesses of rhyolitie and
basaltic lavas. In measuring the Payette formation he found a maximum thiokness of
approximately 1,200 feet in the vieinity of Lindgren's leaf locality near Marsh post
office., For the Ideaho formation, he found the maximum thickness on the south side eof
the downwarp along Little Squaw Creek to be 7,275 feet while on the north side aleng
Little Willow Creek it was 18,633 feet. He reported fossil leaves of Miocene age from
the Payette formation and & flora and fauna of Pliocene or later age from the Idahe
formation,

Scharf (1935) collected a vertebrate fauns from sediments beneath the lava series
in Sucker Creek a few miles west of the Idaho-Oregon boundary. On the basis of the fossil
assemblage, a Miocene age was assigned and the beds were considered as part of the Payette
formation.

In the spring of 195#, He M, Dole of this Department and the writer (Dole and Corooran,
1954) made a reconnaissance survey along U.S., Highway 20 from Vale to Buchanan, Oregon.
It was shown that the lake beds in the Vale area dip gently to the northeast into the Snake
River downwarp and that these sediments are separated from another underlying unit of
terrestrial lake beds, which erop out farther to the west, by a series of lavas at least
5,000 feet thiok. The upper lake beds wers assigned to the Idaho formation and the lowver
10 the Payette formation.

Summary
The field distinction between the Idaho and Payette formations of eastern Oregon

and southern Idaho is made difficult by the similarity 4in environment of deposition, sourse
rooks for the sediments, and tectonic setting.

The early-day field geologists in the area did not divide the formations into separate
units on their maps, although they recognized that two ages of rooks were present. Failure .
to recognize the stratigraphic position of a lava series that oscurs between the two forma-
tlons has been responsible for some of the misunderstanding that accompanies the use of the
terms both in the literature and in the field, Palecntological contrel for dating the forma-
tions has been good but due to an early misinterpretation some oonfusion has attended the
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age of the Payette formation. It 13 now known that the Payette formation is middle to
upper Miocene in age and the Idaho formation i1s Plio~Pleistocene in age.
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OIL AND GAS CONSERVATION WEEK PROCLAIMED BY GOVERNCR

The week of November 29 through December 4, 195k, was proclaimed as 0il and Gas Con-
servation Week by Paul L. Patterson, Governor of the State of Oregon. This State is one
of many in which similar prooclamations were issued. The need for conservation of natural
resources is being recognized by progressive offiolals and agencies more than ever before,
The State of Oregon is cognizant of this need. The 1953 Legislature passed a new oil and
gas econservation: law, even though the search for 01l and gas in the State is in its infaney.
In July, Oregon beocame an associate member of the Interstate 011 Compact Commission, a
national organization whose sole purpose is to promote and encourage the oonservation of
01l and gas and to prevent physical waste.

Governor Patterson's proclamation was as follows:

WHEREAS, the conservation of oil and gas is of the utmost importance to the
prosperity and wellebeing of all the ocitizens of the State of Oregon and of the
United States and provides an effective guarantee of the security of our nation, and

WHEREAS, every citizen of the State of Oregon and of the United States should
enocourage and lend his support to the oconservation of these great natural resources
and the prevention of physical waste, and

WHEREAS, the Interstate 0411 Compaot Commission, consisting of 28 states, in-
cluding the State of Oregon, will celebrate its 20th anniversary at a meeoting to
be held in Chieago, Illinois, on the 2nd, 3rd, and 4th of December 1954 at whiech
time the cause of o0il and gas oconservation will be emphasized and acoomplishments
of the Compact reviewed,

THEREFORE, I, Paul L. Patterson, Governor of the State of Oregon, do hereby
designate the week of November 29, 1954, through December 4, 1954, to be OIL AND
GAS CONSERVATION WEEK, and ocall to the attention of all oitizens the importanee of
this program of sonservation that has led to great development of gas and o1l and
petroleunm products.

Pa Pattersen 0 f
Nevember 18, 195k ...mfimf:m¢:t son, Governor of Oregon
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LIBBEY HONORED BY AIME

The December meeting of the Oregon Section, American Institute of Mining and Metal-
lurgical Engineers, was held in honor of Mr, Fay W. Libbey who retired as Director of the
Oregon Department of Geology and Mineral Industries on November 1. Alex Leipper, Vice-
Chairman of the Section, acted as master of ceremonies and presented to Mr. Libbey on behalf
of the group, a scroll, a copy of which is shown below.

Honored guests present at the ceremony were the members of the Governing Board of the
Oregon Department of Geology and Mineral Industries. Niel Allen, speaking for the Board,
highlighted some of Mr. Libbey's accomplishments while with the Department, first as a mining
engineer and for the past ten years as Director, Mr, Allen stated that it was Mr. Libbey's
recognition of the possibilities of the
laterite of northwest Oregon that cul-
minated In extensive exploration by a
ma jor aluminum company, with the result
that large areas of high-iron bauxite
were determined to be present in Washington
and Columbia ocounties. At the time of
his retirement Mr, Libbey was directing

T[zwscvoC[)fsfmemb to the exploration of similar material in

Marion County. It was while he was

, . Director that the $25 million Hanna
ay nww Q}? Nickel Smelter was built at Riddle in

southwest Oregon to process the ore

found at Nickel Mountain. Under his

b’d\&'m“llj)m Ofﬂw—' d)t’gm S)ecm, direction the Department has issued

forty-one bulletins and maps. The

Aﬂl@t’fCﬂﬂIﬂSﬁfﬂf& Oj)Mim’%@’Mimﬂiwgf’ monthly publication, The Ore.-Bin, has

been almost entirely his work, Its

4“1 &lgfma’& de@MOfoWWt‘ popularity was demonstrated in a recent

P P . . issue which showed that the circulation
WW&?%M&.WW ytﬂa”rfeﬂa/ has been climbing stezdily and passed
the 1,000 mark in 1954,

e 7/ 7/ P2 7 ’
tmqliuswsmto mlmal’tmrg Fay Bristol, President of the

A lo Oregon Mining Association, expressed
aisWOfﬂwsmbzr?“WMquw 5Y the appreciation of his group for the
and Mineral Inbustries.asdlﬁa&manofﬂw assistance whioh Mr. Libbey hes so

frequently given, and stated that the

Megmsam, anbasoneioft{u/ D{r‘ctovg chrome stockpile at Grants Pass and

the Government purchase plan for
4 domestic chromite 1s in great part due
ﬂwfnsﬂﬁtk’.’ great p
to the efforts of Mr. Libbey.

DWQ!B“WO, 1954 Governor Patterson could not

attend the meeting but sent the fol=-
lowing telegram:

"Mr. Mason L. Bingham, Chairman of the Governing Board

"I WISH MY SCHEDULE PERMITTED ME TO JOIN IN PAYING TRIBUTE TONIGHT TO MR. LIBBEY FOR

HIS OUTSTANDING SERVICE AS DIRECTOR OF GEOLOGY AND MINERAL INDUSTRIES. NOT ONLY DID HE
RENDER A LOYAL AND FAITHFUL SERVICE BUT HE CONTRIBUTED SO MUCH TO THE GROWTH AND DEVELOPMENT
OF THE INDUSTRY., I KNOW THE PEOPLE OF OREGON ARE GRATEFUL TO HIM FOR HIS UNTIRING EFFORTS,
PLEASE CONVEY MY PERSONAL GREETINGS T0 MR, LIBBEY AND EXPRESS MY BEST WISHES TO ALL FOR A
MOST ENJOYABLE EVENING.

Paul L., Patterson

Governor of Oregon"

3 3o et e et e el sl e ste e siesk e s stesiesie skl ook sk
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OIL LAND LEASING IN OREGON INCREASES

Total amount of land leased in Oregon for oll and gas exploration is well over a
million asres, Most of this has been leased since July 1954, This indicetes that the
next few years may show a real effort on the part of the major 0il companies to determine
if o1l and gas ocour in the State in commercial quantities.

The amount of Federal land leased in Oregon for 01l and gas prospecting has inereased
nearly 500 percent sinece July. Records on file in the Portland offiece of the U.S. Bureau
of Land Management show that in the Semonth peried from July 1, 1954, to December 1, 1954,
246 new applications for leases were made. Total area involved was estimated %o be around
582,000 acres, In the l2~month perlod from July 1, 1953, to June 30, 1954, 128 new appli-
cations for leases were filed involving an estimated 109,000 aeres. These figures are im-
pressive when compared with the 33,000 acres of Federal land leased in the 2B-year period
beginning in February 1920, when the Mineral Lease Act became effecotive, and ending July
1949, These figures do not inoclude leases made either on Federally aecquired lands or on
Indian lands but they are thought to represent the bulk of the land leased.

The amount of State~-owned land surrently leased for oil and gas investigations totals
68,579 acres. Seven ocounties are represented, of which Lake County has the largest amount.
Others are Malheur, Crook, Deschutes, Benton, Lincoln, and Coos counties in that order.

County-owned land under lease may equal that held by Federal leases, Information
from 24 of the 36 counties in the State shows 367,000 acres leased. Coos and Douglas
sounties have the largest aoreage while only three other counties, Deschutes, Linn, and
Clatsop, make up the remainder., No information was recelved on County-owned lands in
southeastern Oregon where considerable State and Federal land was leased.

Aotivity by the oil companies in Oregon 18 definitely a contributing faotor to the
economy of the State. This is especially noticeable to the counties in which the leasing
and drilling are taking plasce. Besides the supplies purchased for drilling and the money
paid in salarles to the geologists, drillers, and leasing agents of the companies; a fee
13 pald to hold the land under lease. This is in the form of a direoct payment on State and
County lands, and in the case of mest Federal lands 374 percent of the fee is returned teo
the State for distribution to the counties in which leases were made. The office of the
Secretary of State reported that for the first six months of 1954 this amounted to $26,458,
The last half of the year should return several times this amount. However, of much greater
importance to the State would be the discovery of oil or gas in commercial quantities. At
this time when Oregon is working toward developing new industries, the interest that 1s being
shown in prospecting by the major oll companies is a notable development.,

H.M.D. .
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AREA IN MALHEUR COUNTY TO BE GEOLOGICALLY MAPPED

At a meeting of the Governing Board of the State of Oregon Department of Geology and
Mineral Industries, held in the State Office Building, December 11, 1954, a program was
authorized to map the Mitchell Butte quadrangle, Malheur County, Oregon. The area to be
mapped embraces approximetely 850 square miles. Vale is located near the northern margin
of the map area, the Oregon~Idaho line forms part of the eastern margin, and the Owyhee
Regervoir is in the southecentral part.

The Governing Board, in making the announsement, noted that the geologie mepping of
the Mitchell Butte quadrangle would be a component part of the State Geologies Map. They
also stated that this was a basio step in providing assistance in exploration of the o0il
and mineral development of that part of the State.

R. E, Corooran, geologist with the Department, will be in charge of the mapping project.
Field work will commence early in the spring of 1955. The Board action authorizes completion
of the field work and the publication of a geologis map and report.
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