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FERRUGINOUS BAUXITE IN WASHINGTON COUNTY, OREGON

by
P. W, Libbeyx*

Introductionsz

So far as 48 now known, Oregon possesses the only bauxite in deposits of commercial
slze west of the Rocky Mountains. Although these deposits need considerable metallurgical
research in order to determine most economical methods of treatment, their location, within
25 or 30 airline miles of aluminum reduction plants at Vancouver and Troutdale, makes them
a potential source of alumina for these aluminum plants whioch now must haul alumina across
the country from East St. Louls or Mobile. The faotor of alumina supply is most important
to postwar operation of these reduction plants and 1f Oregon bauxites prove to be economic,
they may be the determining factor in producing the cheapest aluminum in the country.

The Oregon Department of Geology and Mineral Industries has been studying these de-
posits as time and personnel permitted since last April, Sixty-threes auger holes have been
put down and some pick and shovel work has been done in this exploration work. G.M,I, Short
Paper No. 12 has been published as a preliminary report, and a supplemental report deseoribing
work done since No. 12 was issued 1s being prepared. :

Location of Deposits:

These deposits so far explored are in northern Washington County, distributed over
four townships, namely Tps. 2 and 3 No and Rs, 2 and 3 W. Reconnaissance work has been
done on similar deposits in Columbia County and it seems likely that material similar in
grade to that in Washington County may occur in deposits of commercial size., Further
investigations in both counties may show extensions of the ore-bearing areas known at
present, MNost of the exploration work of the Department has been done in two localities,
one salled the Hendrickson and the other has besen given the general name of the Hutochinson
looality, A few test holes have been drilled in other localities; especially noteworthy
are results of samples obtalned frem the southern part of the area in the Helvetia locality.

Access:

The deposits are easily reached from Portland by several roads, mostly paved. The
most direct route to the northern part of the area is by way of Skyline Boulevard to the
Dixie Mountain road which extends south from Skyline through the eastern part of the area.
The western part of the area 1s reached by way of the Pumpkin Ridge road from North Plains.

Columbia County deposits may be reached from U,S., 30, north and west of Scappoose,
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* Paper read at annual meeting of Oregon Academy of Science, Portiand, January 13, 1944,
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Description of the Deposits:

These deposits are flat=lying under an overburden of silt which ranges in thickness
from a few inches to 40 or more fest, Ors so far investigated averages about 11 feet
thick, and ratio of overburden to ore is moderate, probably less than 2 to 1, although
definite statements may not be made for all the deposits because of the small amount of
drilling work done, especially in the southern part of the area. Generally speaking,
the ore varies in color from yellow to brown; it is of twe kinds, hard and soft. Hard
ore is, for the most part, olitic and magnetis, due probably to residual magnetite,

Some sections of the ore beds may be best desoribed as pebbly or concretionary. The

soft or clay=1like ore usually contains small o0lites in the clay-like matrix which in
places contains bauxite minerals, The ore i1s underlain by clay and the contact is usually
fairly sharp, although in places the change from ore to waste i1s gradational. It is be-
lieved that the ore 1s made up of an intimate mixture of hydrous aluminum and iroen oxides,
with a minor amount of titanium., Ne heroynite, iron aluminum oxide, has been found. 1In
parts of both the Hendricksen and the Hutchinson depesits, probably mining could be
accomplished without blasting, It is believed that mining conditions are particularly
favorable for cheap operation. Usually, especlally in the northern part of the area, the
many gulches would provide adequate dumping space for disposal of overburden,

Quantity of Ore:

The work in the Hendrickson locality has indiecated ever 2,000,000 long tons of
material which analyzes approximately as fellews:

Alumina . . o « « » <« » ¢ 32 %
Iren . . o v o s o o & « 26
Silica . & « o o o e o @ 9
Phespherus . . . . . . » 0.1lh
Titania . - . . ¢ . 5 - o H.5
Molsture . . ¢ . ¢ o o o 19
Ignition 1088 ¢ « » « » o 18

In the Hutchinsen locallity, insufficient work has been done upon which estimates
of tonnage may now be made.; Indications are that tennage se far explored in a preliminary
. way will be at least equal to that in the Hendrickson locality and although analytical

results are incomplete, probably the grade will be about equivalent to that in the Hendri:kson.

Grade of ore in the Helvetia locality appears to be higher in alumina than in ether places.
Samples running up to 46 percent Al205 have been obtained en the Schmidt farm just north
of Helvetla,

Origin of the Ore:

It is believed that these deposits are lateriti¢ in origin and were formed subsequent
to the last outpourings of the Columbila River lavas. Thus these ferruginous bauxites are
later in age than the Scappcose limonites which have been found overlain by basalt, There
is corroborative evidence of this at two localities in Washington County, one at the Berger
place east of Helvetia and one in the Hutchinson locality in a gulch just east of the
Hutchinson house, At both of these places; limonite in place is found stratigraphically
below ferruginous bauxite. Since in all localitles so far examined, the bauxite is over-
‘lain by silt only, it is believed that the ore was formed after the Columbia River basalts
had been extruded in Mlocene time and before the silt was deposited, largely by wind action,
probably in Pleistocene time.

Possible Utilization:

Material similar in composition to the Washington County bauxites has been treated on
a commercial soale in Norway by the Pedersen process. In this process French bauxite was
mixed with Norwegian iron ore and smelted with lime in an electric furnace to produse both
a high grade pig iron and a caloium aluminate slag., The slag was further treated by leaching
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with sodium carbonate solution, and precipitating the dissolved sodium aluminate with
carbon dioxide to produce aluminum hydrate which was filtered and calcined to produce
anhydrous alumina. Work by the U,S., Bureau of Mines on siliceous and feréuginous bauxites
in this country indicates that the Pedersen process is applicable to Washington County
ore.

The Bayer process, now the only method used for producing alumina in this country,
involves treatment of low silica bauxite with sodium hydrate under both heat and pressure.
The resulting solution ocontains the aluminum as aluminum hydrate, which is precipitated
according to a method developed by the Aluminum Company of America, by means of which a
"seed charge”" of aluminum hydrate 18 added to the hot solution which is gradually cooled
and at the same time agitated. This treatment allows the aluminum hydrate to be pre=
cipitated as a orystalline material which facilitates filtering. The aluminum hydrats is
calcined to produee pure alumina. As sodium hydrate dissolves silioca, bauxites amenable
to the Bayer process must be low in silice, and formerly maximum allowable silica in
bauxite used in the Bayer process was 7 percent. The maximum allowable now is somewhat
higher but, of course, the more silica in the bauxite, the greater the cost of treatment,
Iron in bauxite is unattacked by alkalies; therefore the iron content is not important in
the egonomics of the Bayer process except that high iron means relatively low alumina.
South American bauxites contain 50 percent or more of alumina and, of course, the higher
the alumina, the lower the treatment cost per pound of alumina produced. In any event,
as far as the analysis of the Washington County bauxites 18 concerned, the Bayer process
or some modification of it ocould be used for treating these ores, The residue remaining
after the alumina is dissolved out by the sodium hydrate would contain all the iron as a
high grade "red mud". This “red mud" could probably be smelted in an elestris furnace to
produce plg iron for whioch there is a good demand in the Northwest. Part of the "red mud%
might be utilized in making electrolytic iron, in demand for making shapes by powder
metallurgy technique.

Conclusion:

It 15 believed that this bauxite ore which fortultously ocecurs so close to present
aluminum reduction plants 1s of much potential importance in the industrial picture of the
Northwest, and 1t is also believed that further exploration work will show that a very
large tonnage in millions of tons exists in Washington and Columbia Gountias,
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REPORT ON HIGH ALUMINA CLAY DEPOSIT NEAR CASTLE ROCK, WASHINGTON

A preliminary report on the Castle Rock high alumina clay deposit, Cowlitz County,
Washington, has been placed on open file at the Oregon State Department of Geology and
Mineral Industries, Portland, by the U.S. Geologlcal Survey. This report was prepared by
Dr, Robsrt L, Nichols of the High Alumina Clay Division of the Survey, and describes geology and
characteristies of the ore deposits, and gives an estimate of the reserves, The report is
accompanied by maps, cross-sections, and columnar sections of the deposit. Copies of the re-
port are also on open file at the Geological Survey offices at Washington D.C., Spokane,
Washington, and Salt Lake City, Utah, as well as the Washington State Divigién of Mines,
Olympia; and the Washington State Division of Geclogy at Pullman,

The Cowlitz County high alumina clay deposits were explored by the U.S. Bureau of Mines
in cooperation with the U.S. Geological Survey. Results of the exploration show 8,634,000
dry tons of measured ore containing 30% available A1203 and 5.7% Fezoaa In addition, it is
estimated that the deposit contains 9,249,000 dry tons containing 294 available A1203 and
6¢3% Pczoa.

The report is avallable to persons interested in the development of the deposit.
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A HIGH-FLYING BIRD'S EYE VIEW OF
PERMANENTE METALS CORPORATION MAGNESIUM AND ASSOCIATED PLANTS
by
John Eliot Allen*

On December 14, the writer had the privilege of spending & full day inspecting the
various plants of the Permanente Metals Corporation, located about 15 miles west of
San Jose,

The complexity and magnitude of these operations are awe inspiring, especially when
one considers the short time in which they have been built and put into operation,
Henry J. Kalser's organization sponsored and built these two privately owned plants.

Magnesium is produced at Permanente by the carbothermic, or Hansgirg process; the
metal being obtained from dolomite (u3603*03c03) and sea water in equal parts. The
dolomite quarry is located at Natividad, about & miles northeast of Salinas, California,
where the rock is mined by open cut quarry with electric dipper shovels and orushed and
caloined at 2000° F, to the double oxide in two large rotary kilns of the cement caloining
type. Calecined dolomite is trucked a distance of about 12 miles to the coast on lMonterey
Bay. Water is taken from the ocean at this Moss Landing plant at the rate of 6500 gallons
per minute through a 5-foot diameter wood stave line and delivered to hydrotreator tanks
where suspended solids and carbonates are precipitated. The treated sea water then flows
through reactor tanks where the calcined dolomite, slaked to the hydrnxide is fintroduced.
Here the magnesium in the sea water, being higher in the ele~tromotiva gseries than the
calocium in the dolomite, replaces it to produce magnesfium hvdrnxid~, This slurry is then
thickened in four 250-foot thickeners and washed in a frash=watar flow of 1000 éallons a
minute. The excess water is then removed in a battery of Olives fil#ers and the filter
cake 18 conducted by a screw conveyor to another large rotary kiln whera i% 1s dehydrated
at a temperature of 2300° F. This material, over 36 percent Mg0, is trucked in large
trailer trucks to the Permanente plant west of San Jose.

At Permanente the dehydrated MgO 1s mixed in molecular proportions with petroleum
coke, and interground in a 26<foot ball mill. This material is briquetted in a series
of presses and distributed to air-locked feed bins of the five 8000 KV¥A reduction furnaces,
From this stage on until the finished metal comes out of the retorts, the process is con-
ducted in an axygen free atmosphere, The reduction furnaces are appr&xinately 16 feet
high, and 16 feet in diameter and are heated by three electrodes coming in from the top,
sach electrode being 20 inches in diameter. The electrodes ars fed automatically into the
furnaces and are insulated against electricity, pressure, and heat. At the operating
temperature of 2000° C the reaction Mgl + C = Mg + CO takés place and the gaseous products
oome out a port in a side of the furnace where they are shock-schilled by jets of natural
gas, The microscopic magnesium dust produced by this reaction and shock<chilling is
removed from the gas by a battery of bag filters. W¥hen the plant was first put in opera-
tion it was found that carbon tended to build up in the discharge ports of the furnaces.
An automatic reamer was then built; whiech periodiocally during the operation slides into
the furnace and cleans out this port, The magnesium dust from the bag filters is conveyed
to dust bins and from dust bins to gas=tight enclosed pelleting presses of speoclal design,
Pellets are loaded, still in a closed atmosphers of gas, into vertical alr-tight retorts
about 4k feet in diameter and 20 feet high, These steel retorts are metalized with
aluminum on the outside to retard their oxidizing under the heat of the electric resistance
furnaces into which they are then lowered. The furnaces, heated by banks of nichrome wire
coils, sublimate the magnesium metal at INOO? F. at an absolute pressure of 0.2 mm of
mercury. In the upper condensing portion of the retort is a removable liner which during
the 90 hours of heating collests the crystalline magnesium sublimate. The area over which
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* Geologist, State Depariment ot Geology and Mineral Industries, on leave,
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the retorts are prepared for loading, furnscing, cooling, and stripping, .measures about
230 by 290 feet. The retorts, which weigh about ten tons loaded, are lifted and conveyed
from place to place by two large gantry cranes. Loading is conducted on a rotating scale
platforam containing five retorts, which places each retort in turn beneath an automatic
air-lock conneotsd to pellet storage bins., Each retort must be completely purged of air
before it 18 loaded. When the retorting is completed, the magnesium orystals are exposed
to the air for the first time. They are cracked loose from the liners and routed to the
ingot casting foundry where they are melted in gas-fired tilting furnaces., The crystals,
which are over 99.99 peroent pure, are alloyed in these orucible furnaces and cast into
ingots to be used subsequently for sand castings, forgings, and extrusions., Sulfur and
S0, gas are used for proteoting the metal from burning during pouring.

Magnesium production is only one of the activities at Permanents., The original
plant at this locality was erected by the Permanente Cement Company. The wet process
15 used and clinkering is done in four 364-foot kilns = the largest in the wor)d., Lime-
stone for the cement is mined in the hill above the plant from a great lens of dark-oolored
bedded limestone lying on the Franciscan series of Jurassic age., An altered voloanic rock
nearby is used to furnish the siliceous and iron elements of the cement in proper amount,
High-grade limestons 13 sold directly from the quarry and waste limestone is sold as
commercial rock, The seven types of Permanente cement are sold in bags and in bulk, ship-
ment being made by bulk-truck, box ear,.and company owned steamships.

The third separate and distinct operation on the property is the ferrosilicon plant.
It consists of three 8000 KVA electric furnaces. Raw materials used are silica in the form
of quartz, coke,and steel shavings. Quartz is mined at a company owned quarry near Merced,
California, and coke i3 furnished by Fontana. The plant was brought into productioan about
the middle of 1942 to furnish ferrosilicon for the Keiser sponsored D,P.C. magnesium plant
at Manteca, California. Magnesium was produced here using the silicotheraic, or Pidgeon
process. The government shut the Manteca plant down in 1944 and since then the ferro-
silicon plant at Permanente has been supplying the ferroalloy to users throughout the
country = prinoipally steel producers.

Plants tributary to the magnesium plant inslude ' g nitrogen plant which produces
an inert gas for some poriions of the process, Here air and natural gas are introduced
into retorts in which the oxygen is burned out of the air and the resulting nitrogen is
cleaned of the other products in scrubbing towers. A Girbotol water-gas plant is operated
to produce hydrogen which is used as an inert gas in portions of the process, A sand-
casting plant produces magnesium castings which are going exclusively toward the war effort.
4 rofracstories plant utilizes magnesium oxide to produce periclase refractory brick for
lining the oement kilns and open hearths at the Kaiser steel plant at Fontana and also for
sale to other plants, A flux plant produces the various fluxes used in the foundry and also
produces for sale on the outside market, Natural gas is dried and ssrubbed in order to make
it avallable for use, A complex system of piping of the various raw materials and products
is speotacsular in that each pipe is colored to indicate the material which it carries, ¥Nater
pipes are painted black; natural gas, red; high vacuum, yellow; low vacuum, brown; high
pressure, low pressurs, nitrogen, hydrogen, magnesium dust, exhaust or vent pipes are all
painted distinotive colors; and the complexity of various colored and sized pipes running
through the pipe trenches and tunnels from plant to plant is interesting indeed,

By-products marketed by The Permanente Metals Corporation are numerous, the most
important ones being:

Raw dolomite - used in open hearth steel furnaces.

Hydrated and processed) - used in the building trade, o3l refining, and for
High magnesia lime ) general commercial and chemiocal use.

Dead burned dolomite) - electric furnace and open hearth
and ) )
) bottom maintenance
Ramming mix )
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Magnesium oxide ) = rubber eompounding
(Various burns and ) shemical uses
compositions) ) basic brick (periclasse)

ladle and furnace linings (periclase)

Carbothermic magnesia ) <« compounding neoprene and
(Residue from the ) GRS synthetic rubbers
carbothermie process ) o '

The first four are more or less standard products and are produced and shipped direct
from the Natividad or Moss Landing plants. Carbothermic magnesia is a special product pro-
duced from treating the residue obtained from the retorting step in magnesium production at
Permanente. The special treating is done in a separate plant using a process developed by
the research staff at Perm@ngnts.' ‘ '

Magnesium 18 the lightest metal in commercial use. It weighs only two=~thirds as much
a8 aluminum, one-fourth as much-as eteel;, and one=fifth as much as copper. Some magnesium
alloys have the tensile strength of structural steel. It can be machined faster than any
other metal and can be fabricated into desired shapes by any method commonly used in making
other metals, It can be sand-cast, die-cast, sxtruded, forged or rolled into flat or
tapered sheets. It may be rolled into sheets varying from 0.0l4 to 0:.500 inch in thickness.
Magnesium may be welded by the use of a speclal ars which is insulated from the air by a
Jet of helium or argon gas.

The writer wishes to express his appreclation to the Permanente Metals Corporation for
the information in this sketoch and for the courtesy extended during the visit,
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SILICONES

Within the past year teohnical literature has indicated a growing interest in the
new series of chemical products called silicones. These products are a class of organic
compounds in which the silloeon (instead of the carbon) atom is Joined in combination
with other elements and radicals to oxygen atoms to form chemical ring and chain compounds.
These materials have besn a laboratory curiosity for soms time but with the advent of the
war their useful and unusual properties have placed them in commercial production, The
research which developed silicones was a culmination of glass and plastic studies, here-
tofore considered quits unrelated fields. The Dow-Corning Company was formed in the
latter part of 1943 to make these products avallable for war purposes. Press releases
indicate that the Gensral Elsctric Company 18 also ongdged in the production of silicones,

The primary raw materials required for the preparation of silicones are sand, brine,
coal, and 0il., One or more hydrocarbon groups must be carried by the silicon atoms, and
these groups have a great effect on the properties of the resulting oompound., The process
for the preparation of silicones is complex and involves many steps, A vast new fleld
of research has been opened up in the study of these compounds.

Silicone compounds in the form of fluids, greases, resins, and lubricants are
commercially prepared at the present time, Some of the properties which are peculiar
to silicones and which make them of such great use are:

1. They are chemlcally inert to metals, resist oxidation, and are neutral
in reactions. )

2, They have a low surface tensfon which makes them useful in the prepara-
tion of water-repellent surfaces.

3. They are insoluble in water, although they are soluble in most organie
compounds. :

4. They have a low dielectric constant and power factor.

5. They exhibit little change in viseosity over a wide range of temperature,
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Silicones find wide use in the field of electrical insulation due to their excep-
tional electrical properties which allow greater life and better operation of electrical
equipment. Because of their unusual thermal properties, silicones are superior to pre-
viously knewn organis varnishes and resins, The low surface tension of certain silicones
allows them to be easily applied to glass, Fiberglas, and asbestos surfaces, They find
wide use in the rubber industry also.

Thers ¢an be little doudt that sllicones will become of great importance in the
postwar world, and many products which are seemingly fantastic now vill‘ineyitably

become everyday realities in the near futurs. .
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PAPERS PRESENTED AT GEOLOGY AND GEOGRAPHY SECTION OF
OREGON ACADEMY OF SCIENCE, JANUARY 13, 1945

Warren D. Smith, Chairman

1. "An Unusual Example of Stream Capture near Lewiston, Idaho": Lloyd L, Ruff
_of the United States Engineers. :

2, "A Preliminary Report on the Tertiary Foraminifera of the Coos Bay Area":
Mrs, Mildred Reichérs Detling of the University of Oregon.

3. "Ferruginous Bauxite Deposité,of Washington.County, Oregon®; F., W, Libbey
of the Oregon Department of Geology and Mineral Industries.

4, vmEugene Silica Foundry Sand": Wallace D. Lowry.of the Oregon Department
of Geology and Mineral Industriles.

5. "Geologic and Geographic Work in the War Effort 1nlwash1ngton, D. C.m:
Warren D, Smith of the University of Oregon,

6. "A Summary of the Stratigraphy of the Coos Bay Area": John Eliot Allen
and Ewart M. Baldwin of the Oregon Departmsent of Geology and Mineral
Industries,

7+ "Wind Erosion Basins in Port Rock Valley, Oregon™: 1Ira S. Allison of
Oregon State College.

8. "Chalcedony Filled Nodules": A. W, Hancock of Portland.

9, "Results of Geography Tests Given to University Students™: James C, Stovall
of the University of Oregon.

10. "A Geonomic Survey of the Rogue River Valley": Willis B, Merriam ef the
University of Oregon,

11, "“Fossil Woods": George F. Beck.
12, "A New Fossil Plant Locality near Eugene": LeRoy E. Detling of the

Uﬁiversity of Oregon,

Symposium on early man in Oregon:

Dr, L. S, Cressman, principal speaker: "The $tratigraphiec Record of Early
Man in Oregen.” ‘

Dr. Ira S, Allison: "Clues from Pluvial Lakes.”

Dr, Henry P, Hansen: '"Postglacial Climates and Chronolegy."”
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MERCURY IN NOVEMBER 194l

Acco:d{ng to the ch; Bureau of Mines monthly mercury report released Janyary 3, 19%5,
proﬁucﬁion of mercury decreased to 2,300 flasks in November, or to the lowest rate since
February 1940, '

Consumption continued unmeved at the rate of 3,900 flasks reported for the 3 pre-
ceding months, the ggins for so@o uses counteracting losses registered for others. Con~
sumption may Kave been restricted in part by difficulties in obtaining metal. The sit-
uation regarding essential war.needs promised improvement in Decsmber because of the
Government's action in releasing metal from the stockpile for this purpose. Winter
weather and labor difficulties contribute to the unfavorable outlook for noteworthy
production gains in the near future. Total iridustry stocks declined further in November
and prices continued the uptrend of recent months.

Salient statistics on merocury in the United States in 1939-43 and in
January-November 1944, in flasks of 76 pounds each

Stocks at end of period :
» Consumers and | Producers Price per flask
Period Production}Consumptien dealers l/ 2/ at New York
Average Monthly
1939 . . . 1,553 | 3/ 1,742 12,600 376 $ 103.9%
9% . . . 3,148 2,233 14,100 607 176.87
941 . . . 3,743 3,733 12,400 ’ 439 185,02
1942 . . . 4,237 4,142 10,700 1,377 196. 35
1943 . . . 4/ 4,327 4. sk2 _ 13,200 3,457 195.21
Monthly
1944 ’
January . 4 400 3,400 11,300 5,459 151.60
February. 3,800 3,700 9,400 5,450 130.00
March , . 3,800 | . 3,600 9,900 5,011 130.00
April . . 3,700 3,200 9,700 . 5,604 128. 20
May . . . 3,400 3,100 8,900 6,171 115,54
June. . . 3,000 = 3,800 9,000 55757 101.69
July. . . 2,700 3,000 9,300 4,025 100.56
August. . 2,500 3,900 9,100 . 2,252 104 .04
September 2,500 34900 8,400 1,936 1o0k,28
October . 2,700 3,900 - 7,400 2,550 109.20
November, 2,300 3,900 7,800 2,094 116. 30

i/ Largely excludes redistilled metal. 2/ Held by reporting companies. 2/ Apparent
consumption. Y/ Based on final figures. .
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THE EUGENE SILICA FOUNDRY SAND

¢

By

Wallace D, Lowry*

The project:

High-grade silica foundry sand is being produced at Eugene, Oregon, by Silieca Products,
Oreg., Ltd.; and the first{ shipments were recently made to Portland and Seattle. This come~
pany'es modern washing and drying plant, finenced by the Defense Plant Corporation, 1s lo-
cated about a mile north of the deposit which i3 about 3 miles west of Bugene in the NE& 860,
34, P. 17 So, Re 4 W The deposit forms most of the elongate hill known as Wallace Butte
which can be reached via llth Street,

As the pit material is about two-thirds quartz sand and one-third fire clay with a
minor amount of mica, 1t contains too much bond to be used as a naturally bonded sand,
It must be washed and the Silica Produsts, Oreg., Ltd.'s plant was recently built for
this purpose. The flow sheet 13 shown in the accompanying diagram. The raw sand 1s loaded
at the pit into dump trucks by means of & dragline. It is then trucked to the plant where
it is dumped into a hopper with a drag-type conveyor feeder which carries the sand to a
log washer, PFrom the log washer the sand goes to a Dorr duplex classifier. The overflow
carries off most of the clay and the partially washed sand drops into a long drag classifier,
the overflow from which carries off nearly all the remaining olay, though a desirable
partial film of clay is left on many of the sand grains. The sand from the drag classifier
is elevated to a belt conveyor which carries i1t to the stockpile, A Scoopmobile transfers
the sand from the stockpile to a hopper from which a buocket elevator carries it to the
top of the steam drier, As the sand dries, it drops down through a network of steam pipes
and is conveyed and elevated to the screening houss and storage bins from which it is
loaded into railroad cars for shipment. The bollers for the steam drier are heated by
coal fed by automatic stokers,

Water for the washing operations is obtained from a large trench dug in porous
gravels, The clay removed by the washing operations is refractory and suitable for
making fire brick. It is being collected in other large pits which serve as settling
ponds. Additional test work on the clay is planned, and as the P,C,E. value of the
clay is above cone 31; it may prove to be of considerable economic importance.

* Associate Geologist, Oregon Department of Geology and Mineral Industries., An abstract
of this paper was presented at Geology and Geography Section of Oregon Adademy of Science,
Portland, Oregon, January 13, 194§,
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History:
1

The Eugene deposit was first described in 1923 in a report by Paul W, Cook,” a
geology student at the University of Oregon while the deposit was formerly being worked.
The raw sand was then used in the manufacture of no. 2 refractory brick but the deposit
was unworked for a number of years prior to acquisition by the present cperators. 1In
1938, Mr. Ray C, Treasher, geologist with the State Department of Geology and Mineral
Industries, investigated the deposit and in a preliminary report in collaboration with
Mr. Hewitt Wilson of ihe U.S. Bureau of Mines on some of the refraciory clays of western
0rogon2 suggested use of the sand for making glass and for molding in steel foundries.

The raw sand from the pit has been used at various times in the past by foundries
but 1ts high clay content maskes it rather unsatisfactory until washed. A later report3
by Treasher in 1943 dealing only with the Eugene deposit led to actual foundry tests
sonduoted at the Crawford & Doherty Foundry, Portland, by the writer and UMr. Ralph Mason,
also of the State Department of Geology and Uineral Industries. These tests on the dura-
bility of the Eugene sand were very satisfactory and the results were published. Copies
of this report and a later nemorandum® by the writer were sent to most of the Portland
foundries, The memorandum disscussed the properties of the Eugene sand and compared i¢
with Ottawa Federal 17 which is currently used in many Pacific Northwest steel foundries, War
Minerals Report 1935 was issued in 1944 by the U.S. Bureau of Mines whose drilling in
the latter part of 1943 proved several hundred thousand tons of Eugene sand of uniform
grade. On the basis of the encouraging results obtained from the various tests and upon
the suggestion of Ho Ries7 and the State Department of Geology and Mineral Industries,
further foundry tosts were made by the Naval Researoch Laboratory, Washington, D, C,

Their tests showed the Eugene sand to be very satisfactory and strikingly similar to
one of the leading New Jersey stesl foundry sands.

Geology:

As first pointed out by Cook in 1923, it is believed that the Eugene sand is a
residual deposit formed by the weathering of an indurated sandstone in the Eugens forma-
tion of Oligocene age. A similar clay and sand deposit, known as the Hawkins locality,
is about 1 mile southeast of that at Wallace Butte. However, it contain~s some feldspar
grains and compound sand grains which indicate 1t has not been as thoroughly weathered.
This 48 also indicated by its somewhat lower oclay content. The probable parent rosk of
these sand deposits orops out near the top of the hill immedistely south of the Hawkins
locality. It is an indurated, massive, light-oolored, quartz-feldspar sandstone,

T Cook, ;aul—l.,- : ;reliminar; report—on :h: goolzgy :nd :Q;nomio_g:ozogy-o; ;h: ;azlzo:
Butte quartz sand deposit, Lane County, Oregon, an appendix to "A preliminary report on
‘'t he geology of the Eugene quadrangle, Oregon," by H. G. Schenck, master‘s thesis,
University of Oregon, 1923.

#Wilson, Hewltt, and Treasher, Ray C., Preliminary report on some of the refractory

clays of Western Oregon, Bull, no. 6, Oregon Department of Geology and Mineral Industries,
1938.

3 Treasher, Ray C., Preliminary report on a possible molding or glass sand, Oregon Depart-
ment of Geology and Mineral Industries, 1943, unpublished.

Lowry, W, D.,and Mason, R. S.,, Eugene sand foundry tests, Oregon Department of Geology and
Mineral Industries, 19u43.

5 Memorandum on steel foundry sand at Eugene, Oregon, Oregon Department of Geology and Mineral
Industries, 1944,

Silica sand deposits in the Eugene area, Lane County, Oregon, U.S, Bureau of Mines

War Minerals Report 199, 194k,

7 Personal cemmunication,



12 STATE DEPARTMENT OF GEOQLOGY AND MINERAL INDUSTRIES vol.7 ne.2

Reconnalissance geologic mapping by the writer in the southern part of the Eugene
quadrangle, where these deposits are 1ocatea, indicates that these sands occur at or
near the base of the Eugene formation where they disconformably and pessibly uncon-
formably overlie the Fisher f-rmation of older Oligocene or Upper Eocene age. Both
strike approximately northwest and dip several degrees to the northeast. The presence
of fossil wood near the convact - 1th the underlying tuff breccias of the Fisher forma-
tion as well as field relationships indicate that these sands were lald down when the
Eugene (0Oligocene) sea first invaded the region, The uniform grain size of the sand
suggests that it may have been derived from nearby older sandy formations such as the
Spencer or Tyee of Eocene age, which in ‘urn may have been derived from the old Klamath
Mountaln highland. Such reworking plus possible transportation by wind to form dunes,
as suggested by field observations, may explain the unusually uniform grain size of the
Eugene sand.

Poundry sand use and properties:

People not connected with the industry do not realize the importance of foundry
sand which is used %0 make the forms in which metals are cast. A wide variety of
foundry sands are employed to make the multstudinous steel, gray or cast iron, bronze,
brass, and aluminum sastings.

Foundry sands may be divided into molding sands and core sands, The former are
used for making the molds whereas core sands are used to form the hollow portions of
castings. The sands also may be divided into naturally bonded and synthetic sands,
The naturally bonded sands contain a relatively small persent of clay (5<20 percent)
which binds the sand gralns together. Synthetic sand, whose use 18 inoreasing, is a
"gsharp" sand with addsd ¢lay, fire slay, bentonite, or a mixture of these whisch binds
the grains togethep. A 'isharp' sand,acsording to foundrymen,is one without bond.
Molding sand ocan be re-used and can be employed as long as the properties of the sand
remain satisfaetory. New sand and additional bond often can be added to the old. or
used sand to build it up and thus further lengthen its life, Today a number of the
larger foundries have special equipment to reclaim part of the used sand by washing
and screening. “Sharp" sand is used in making cores,andas they must withstand the
greatest heat and stress; special binders such as resin, pitch, oil;, or various cereals
are added and then the cores are baked in drying ovens. After one use the cores are
thrown away.

As outlined by Ries,a the five important properties of a foundry sand are fineness,
bonding strength, permeability, sintering point, and durability. Fineness relates to
the size of the sand grains. Although degree of fineness exerts an influence on such
properties as the permeability and bonding strength of the sand, probably the most im-
portant effect of fineness is on the smoothness of the casting, Within certain limits,
the finer the sand, the cleaner the casting  Bonding strength refers to the strength
of the sand mixture. Although the amount of clay or other bond largely determines the
strength, the amount of moisture added and the shape of the sand grains are also im-
portant factors, Permeability is the property of the sand that permits the passage of
gases, and 1s necessary for the proper venting of the gases generated during the pouring
of the casting. Permeability is related to porosity and is calculated by measuring the
rate of flow of air through a standard cylinder of the sand mixture. Although fine sands
tend to have low permeabilities and coarse sands; high permeabilities, the uniformity of
the grain sizes of a sand is an important factor in determining this property. The
sintering point is the tempsrature at which fusion begins. The most siliceous sands are
most refractory. The durability, cor life, of a molding sand mixture 1s determined by its
ability to regain most of 1ts green (wet) strength when water 1s again added to 1t after it
has been used once, Thus the durability of a sand mixture depends largely on the nature
of the binder in a naturally bonded sand or on that added to a synthetic sand,

8 Ries, He., Special Sands, Chap. XLI of Industrial Kinerals and Rocks, A,I.M.E,, New York, 1937.



February 1945 THE ORE,=BIN 13

Although formerly most of the testing of foundry sand mixtures before making the
molds and cores was done by an experienced foundryman who could tell by "feel," today
meny of the foundries have a speclal laboratory equipped for this testing., The various
equipment includes apparatus for measuring the moisture content, the green (wet) perme-
ability, the green strength, the dry permeability, the dry strength, the flowability,
and the mold hardness of various sand mixtures,

Much of the silica sand supplied to the Pacific Northwest steel foundries comes
from the Ottawa, Illinois, district where it 1s obtained from the St. Peter sandstone
of Ordovieian age. California and Nevada producs some silics sand but 1ittle reaches
the Northwest. Although many sands in Oregon and the western United States ean be used
for gray or cast iron molds which must withstand temperatures generally below 2600° F.,
only a few can withstand the higher temperatures (2600° < 3000° F.) to which semi-stieel
and stesl molding sands are subjected. To withstand these higher temperatures, the sand
must be made up of only refractory mineral grains. Of the more common sand minerals,
quartz 18 the only satisfactory ons, Most Oregon sands contain a high percentage of
feldspar grains which fuse at the temperatures at whish steel is poured and thus they
cannot be employed in steel foundries., Some research has been done on the use of crushed
olivine as a foundry sand but as only the high magnesium varieties of olivine, (Fe, ug)231ou,
are highly refractory and as they are relatively uncommon, the work has not resulted in
any known commercial use, However, as Oregon and Washington are two of the few states
where olivine-rich rocks occur, it 1s possible that further field investigation will dis-
cover high magnesium olivine deposits near enough to transportation to become of
commercial interest.

Characteristics of Eugene sand:

The Eugene sand is one of the few high-grade steel foundry sande being produced
in the western United States and is the only one in Oregon,

The properties of the Eugene sand for steel foundry use are somewhat similay to
those of the Ottawa sand. The Eugene sand is semevhat finer than the Ottawa Fedeial 17
grade and as already mentioned, the report by the Naval Researsh Laboratory, Washington,
Ds Co, notes that the Eugene sand is strikingly similar in fineness and other properties
to a sand from the Millville area of New Jersey which is used extensively by steel
foundrles in the East Coast region. The report further noted the* hoth of these 2ands
are somewhat coarser than the average sand used for steel moldings in eastern foundries,
The trend of foundry practice in the East appears to be toward the employment of finer .
sands. In spite of its somewhat finer grain size, the permeability of the Eugene sand
is nearly equal to or greater than that of Ottawa Federal 17.Thisis attributable to its
greater uniformity of grainsize as illustrated in the accompanying diagran,
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Ottawa Federal 17 is a product of screening whereas the Bugehe sand is naturally
graded, The possible explanation of the surprising uniformity of the grain sizes of
the Eugene sand is ‘mentioned on page 12. Unlike the rounded grains of the Ottawe sand,
those in the Eugene deposit tend to be subangular and like those of the leading East
Coast sands,

Apparent advantages of the Eugene sand over the Ottawa Federal 17 are that it per-
mits the use of a finer sand without loss of permeability, which makes for cleaner
castings; also the Eugene sand makes a stronger mold, as its subangular grains tend to
interloek, whersas the rounded grains of the Ottawa sand do not. Aotual measurements
gave greater strength values for the Eugene sand, and its dry shear strength value was
more than twice as great as that of the Ottawa. The partial film of clay left on many
of the Eugene sand grains after washing is probably partly responsible for this greater
strength.

4 recent report by Mr. Roy Simpson, foundry foreman of the Oregon Steel Poundry,
on tests conducted by them on the Eugene sand follows:

Base test on straight run of Eugene silica sand was 200 permeability
whioh was too high for the 10,000-pound gear blank on which the test
was to be made. By the addition of 75 pounds of banding sand and 150 :pounds
of silica flour the permeability was lowered to 140 which was considered
about right for the test easting.

Final Green Sand

Final Mixture Specifications
1000 1b. Eugene sand Moisture 5.1 %
76 1b. Banding sand . Permeability 140
150 1b, Silica flour Green compression
6 gal. Corn flour strength 7-5
44 gal. Bentonite
4% gal. Pire clay After air drying for 44 hrs, the

green oomp, strength was raised
t0 14.4, No test on the dry
shear was made, -

Type of test casting - 10,000 pound gear blank cast steel. Condition of
mold before pouring: Excellent. Fine surface. Good and firm. Observa-
tions made through large shrink head while pouring. Molten metal did no
cutting or scabbing on mold surface while being poured. In general the mold
surface exhibited great hot strength, a quality greatly desired in the steel
foundry. The mold gases generated while pouring seemed about the same as the
Ottawa 8and and were readily exhausted in the usual manner.

After the casting had cooled the sand broke away or peeled off very
easily, or Jjust as good as the Ottawa sand. After the casting was sand-
blasted the amount of sand found burned in next to the heavy fillets on
the casting was found to be less than the usual amount on the Ottawa sand
casting.

We have made over 75 of these large steel castings and we can say that
the Bugene sand used on this test gave us the least of all in oleaning time
in regard to sand that is usually found burned in or fused together due to
the great heat that a molding sand must stand up under,

/8/ Roy Simpson
Foundry foreman
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Conclusion:

The Eugene sand 1s being marketed in Portland at $8.75 a short ton. Ottawa Federal 17
sells for about $11. The price favors the use of the Eugene sand in the Portland area, and
as all the testing work done to date has been very encouraging, it appears that the Eugene
silica sand not only will be widely employed in the Portland area but elsewhere on the
Pacific Coast as well,
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MIRACLE BATTERY USES MERCURY*

Tiny but incredibly powerful dry batteries which use mercury as a prime component
are nov helping win the war in the Pacific. Walkie-talkies and mine detectors are using
the new midget-sized long-life cells. One size of the revolutionary cells measures only
three-eighths of an inch long but develops as much power as a standard sized flashlight
battery, and runs five times as long,

The impact of the new use for meroury is reflected in the upward surge in market
quicksilver quotations. Some months back flasks of the metal were quoted at less than
$100 but market price has now risen to $165. To supply the sudden demand for mercury
the Metals Reserve Company has released supplies from i1ts stockpile.

The new battery was invented by M, S. Ruben, an electro-chemist of New Rochelle,
New York. Manufaeturing rights are held by the P. R. Mallory Company, Indianapolis,
whioch worked in close cooperation with the Army Signal Corps. Although not available
yet for general civillan use the postwar possibilities are tremendous, especially where
s8ize and weight are important. More expensive to manufacture than the familiar dry cell,
the new merocury cell will nevertheless find much use where longevity, bulk, and performance
in tropical conditions are critical factors., Some experts predict that as much as 50 per-
cent of postwar mercury production will go into the new batteries, and that the former
peace time demand wlll be doubled.

The present type of dry cell is not destined to a postwar demise, however, Larger
units of the old style battery are superior to the meroury unit, and the old cells
function better in subzero temperatures.

Suggested uses for the midget batteries are power units for hearing eids; portable
battery radios and close-range short-wave radios, Aside from the visible disparity in
slzes, the Unew'" and "old" batteries differ greatly in their composition and strusture,
The old type battery is encased in a zinc can filled with a mixture of sal ammoniac and
manganese dioxide, with a carbon rod in the center for a positive pole, The mercury
battery is enclosed in a steel container which is its positive pole. A coil of im=
pregnated layers of paper and zinc surrounded by mercuric oxide fills the unit and an
insulated zinoc pellet at one end serves as the negative pole. The o0ld battery cannot
be packed in airtight since it "breathes" through its walls. The new cell is hermetically
ssaled and can be tightly packed. The new cells have turned out 93.6 volts from a space
1% inches in diameter and less than 12 inches long, into which 72 units had been placed.
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* Abstracted from the Pacific Coast Edition of the Wall Street Journal, January 19, 1945,
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MERCURY IN DECEMBER 194l

The following monthly mercury report was released by the U,S, Bureau of Mines on
February 12, 19is,

Salient statistics on mercury in the United States in 1939-4k in rlasks
of 76 pounds each

Stooks at end of period
Consumers and | Producers Price per flask
Period Production Consumption dealers l/ 3/ at New York
Average Monthly
1939 . . . 1,553 3/ 1,742 12,600 376 $ 103.94
1940 . . 3,148 2,233 14,100 607 176.87
941 ., . . 3,743 3,733 12,400 k39 185.02
1942 , . . 4,237 4,142 10,700 1,377 196.35
1943 . . . 4/ 4,327 4,542 13,200 3,457 195.21
Monthly

1944
January . 4,400 3,400 11, 300 5,459 151.60
February 3,800 3,700 9,400 5,450 130.00
March , . 3,800 3,600 9,900 5,011 130.00
April . 3,700 3,200 9,700 5,604 128.20
May o « o 3,400 3,100 8,900 6,171 115,54
June . . 3,000 3,400 9,000 5,757 101.69
July . . 2,700 3,000 9,300 4,025 100.56
August 2,500 3,900 9,100 2,252 104,04
September 2,500 3,900 8,400 1,936 104,28
Ootober . 2,700 3,900 7,400 2,550 109.20
November 2,300 3,900 7,800 2,094 116,30
December 2,500 3,900 10,400 2,714 128.88

Total 37,300 42,900 ‘ ceee “see 5/ $ 118.36

' l/ Largely excludes redistilled metal, 3/ Held by reporting compdriiés, ' 2/ Apparent consumption,
4/ Based on final figures. 5/ Average,
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LIME PLANT REPORTED CLOSED

The lime plant of the Washington Brick and Lime Company at Williams has been closed,
according to a report in the Grants Pass Courier of February l4. It is stated that the
shutdown became necessary mainly because of lack of manpower, as most of the employess
have been drafted. A swoondary reason reported was that machinery replacements are re-
quired, which would be greatly delayed in delivery,
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STOCK PILING

The last Congress passed a Surplus Property Act (Public Law 457, 78th Congress)
which left unsettled problems connested with disposal of surplus minerals and metals,
In Seotion 22(d) of the Ast, Congrass directed

“¥ithin three months feollowing the enactment of this Act the Army
and Navy Munitions Board shall submit to Congress iis recommendations
respecting the maximum and minimum amountsz of eash strategis mineral or
metal which in its opinion should be held in the stosk pile suthorized
by the Aot of 7 June 1939, After one year from the submission of such
recommendations, unless the Congress provides otherwise by law, the
Board may authorize ths proper disposal agencies to dispose of any
Government-owned accumulations of strategic minerals and metals including
those owned by any Government corporation when determined to be surplus
pursuant to this Act,"

The recommendations of the Army and Navy Munitions Board have been submitted to
Congress in a report sntitled "Strategle Materials,”dated January 6, 1945, printed in
Senate Dooument No, §, 79th Congress, 1st Session.

This document is partially abstracted below under the headings as given in the
report, Although much of the information having to do with the need of stock piling
in the early part of the repor¢ was fully understood and woiced by the mining industry
before the War, some of the ideas will bear respetition becauss they should not be
forgotten,

I Necessity for stock piling:

(A) ¥ar shipping:

At the beginning of a war emergency, the great need for allocation of
shipping to meet requirements of the armed forces makes it urgent that ade-~
quate supplies of strategic materials be kept stored so that shipping need
not be diverted from direst war needs in order to import such materials,

To illustrate this point from conditions existing at the beginning of the
present war, the report states:

"While the Far East was completely shut off, other areas becanme
inaccessible in varying degrees as the result of enemy action. Ship-
ping routed to India, the east and west coasts of Africa, and to
South America became endangered and ths Mediterranean was practically
«i.5ed to traffic, Consequently, supplies of material had to go by
ciroultous and hazardous routes, and large shipping tonnages were thus
tied up for long periods of time. In an effort to shorten the time
lag in transportation from foreign countries to the war plants in the
United States, substantial tonnages of oceriain heavy materials had
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to be flown from Chi-n, Africa, Indla,, and South America. A4s another
example, we note tho’ n the winter of 1942-43 substantial tonnages

of bauxite from the Guianas were lost due to submarine sinkings; these
losses, in turn, threatened to curtall aluminum production. placed an

additional burden upon domestic mining facilities, and drew labor from
other important war production."

Also it 18 mentioned that shipping used in transporting vital war materials
must be convoyed, thus using Naval vessels needed for direct military operations,

(B) Expanded regquirements in war:

The problem of expanding production of raw materials quickly enough in time of
war 1s discussed, and it is stated that "considerable time is required to develop
new sources of supply and to increase the production of existing mines and smelters,”

(¢) Wartime efficiency:

Adequate stock piles insure efficient allocation and the elimination of com-
petition among procurement and consuming agencies such as prevalled to some degree
in 1941 and 1942, . It is obvious that labor and equipment could be more advane
tageously used than in acoumulating materials that should have been stock-piled.

(D) Depletion of domestic reserves:

Because of the enormous demands for certain minerals and metals during this
war, domestic reserves have been greatly depleted. Quantity of minerals produced
in 1943 was 57 percent greater than the output in 1918 and 23 percent above that
in the boom year 1929. I+t is stated that, .'ths continuance of the existing do-
mestic program of exploration of natural resources is clearly imperative, 1In
addition, the rapid depletion of our domestic reserves emphasizes the extreme
importance of developing a program for obtaining information on the location and
extent of world resources and for acquiring stock piles of raw materials in which
this country 18 largely deficient.™ *

* No one will deny the orying need for development of new ore reserves, but no mention is
made of the inability of the mining industry to prosecute new development work becauses of
lack of manpower, nor is mention made of the serious lack of exploration for new mineral
deposits by private capital owing to Federal Government regulations; including taxes,

It is perfectly obvious that mineral reserves must be serliously depleted 1f mining is
carried on at an unprecedented rate and at the same time development work in existing
mines is reduced, and no systematic exploration i3 undertaken by private capital. It
should be pointed out that in this country the individual prospector cannot secure
supplies, and the small mine producer is discouraged by restrictive taxes, Venture
capital which i3 needed for new mining projects has disappeared owing to severe regula~
tions whieh control issuance of new sscurities, and Government competition in loaning
money, The exploration programs undertaken by Goverament bureaus are wholly inadequate

" for discovering and developing new mineral supplies in the magnitude required to maintain
mineral reserves, These programs may supplement in small measure but they cannot
successfully replace projects by experienced private companies., (Ed,)
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(E) General considerations:

14+ is stated that under the stock-piling act of 1939, stocks of manila
fiber, quinine, and crude rubber, as well as the purchases by Reconstruction
Finance Corporation of manganese and tin, were of incalculable value in prose-
cuting the war. Credit is given manufacturers of the nation in building up
stocks of needed materials before the war, It is noted that "Much effort and
time could have been saved for other important tasks had a program been started
well in advance of the war to accumulate strategic raw materials and to plan for
the expansion of faocilities for their production. Moreover, during the last
two major conflicts this ocountry has been fortunate in having ascess to large
foreign sources of raw materials in friendly countries. A different alinement
of nations in a future war, involving enemy control of different geographic
areas, might drastically curtall the movements of such materials into the
United States."

I1 Recent stock-pile history and legislation:

The acts authorizing purchase of strategic and critical materials are enumerated, the
amount of the appropriations are given, and the amounts expended are tabulated. Finally
by the act of June 25, 1940, the Reconstruction Finance Corporation was given broad powers
“to produce, acquire, and carry sirategic and oritical materials as an aid to the Govern-
ment in its national defense program." (The figures given show the striking inadequacy
of the prewar stock-piling program. Even when war was seen to be inevitable, there was a
definite lag in stock-piling results. Ed.)

II1 Development of stock-pile polioy:

In tHe early period of the war, it 1s stated that estimates of strategic materials
for war needs had to be sonstantly increased.

"Until August 1943 stock-pile objectives remained in general, on a
3-year emergency basis, but at that time the War Production Board
adopted a policy establishing stock-pile objectives at 1 year's re-
quirements. This was not, in most cases, a policy of retrenchment,
for it had been impossible even to approach the desired goals. The
Joint Chiefs of Staff;, who had been asked to approve such a program,
emphasized the importance of using the figure set for 1 year's re-
quircments mersly as a guide to over-all policy, and of considering
specific materials on the basis of the particular circumstances af-
fecting the supply of each material., Thls decision, in part, reflected
an awareness of the adverse psychological effect of large stook piles
on industry, which was anticipating with misgivings the effect of these
accumulations at the end of the war., The War and Navy Departments

" indicated that they favored legislation which would give assurance to
industry that the stock piles existing at the end of the current war
would be sequestrated for future national emergency or otherwise frozen
to prevent disruption of industry."

Definitions of strategic and critical miterials are revised and are quoted below:

"Strategiec and critical materials are those materials required for
essential uses in a war emergency, the procurement of which in ade-
quate quantities, quality, and time is sufficiently uncertain for any
reason to require prior provision for the supply thereof.

"The adoption of one broad definition with emphasis upon the importance
of ‘prior provision' and the recognition that physical stock piling rep-
resents only one of the several media for assuring adequate supplies of
strategic and critical materials led to classifying such materials into
three major subdivisions, based on the following corollary definitions:
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"Group A comprises those strategic and oritical materials for
which stock piling is deemed the only satisfactory means of insuring

an adequate supply for a future emergency.

"Group B comprises additional strategio and critical materials

the stock piling of which is practicable,

The Army and Navy Munitions

Board recommends their acquisition only to the extent they may be made
available for transfer from Government agencies, because adequacy of
supply can be insured either by stimulation of existing North American
production or by partial or complete use of avail@ble‘lubstitutol.

“Group C ocomprises those strategic and critical materials which
are not now recommended for permanent stock piling because in each
case difficulties of storage are sufficient to outweigh the advantages

to be gained by this means of insuring adequate future supply.

"In addition to the materials included in the above groups, the
conduct of a war requires the use of an encyclopedic list of semi-
processed and processed materials, such as aviation gasoline, syn-
thetic rubber, chemicals, drugs, ferro-alloys, steel, light metals,

and the like,

In order that peacetime production may be quickly

expanded to a wartime footing, a constant review of the facilities
available to meet anticipated requirements will be necessary, together

with continuing studies of new processes,"

IR

The remainder of the Army and Navy Munitions Board report is concerned with recom-

mendations,

Some information on minimum and maximum quantities of materials whioch the

Board believes should be stock-piled is considered confidential and is not pointed,

An appendix is attached to the report which contains (1) tabulation of stockepile
activity under act of June 7, 1939, and (2) lists of strateglec and critical materials.
(1) and part of (2) are reproduced below:

Table 1: Statistical summary of stock=pile activity under act of June 7, 1939.
Unit of Quantity pure Quantity re- Balance in
Material measure chased to leased to stock pile
Oct, 31, A9l . vot. 31, 1944 Oot. 31, 1944

Cadmium Pound 399,672.47 399,672.47 None
Chrome ore Long ton 239,839 None 239,839
Industrial diamond | Carat 1,089,146.19 None 1,089,146.19
Manganese ore Long ton 128,666 None 128,666
Manila fiber Bale 146,057 146,057 None
Meroury Flask 20,010 None 20,010
Mica:

Block Pound 700,646.5/8 700,646.5/8 None

Splittings Pound 5,000,512.1/2 None 5,000,512,1/2
Monazite sand Metric ton 2,934 None 2,934
Optical glass Pound 12,176.75 12,176.75% None
Quartz crystals Pound 52,413 14,718 37,695
Quinine hydrobromide | Ounce 1,491,457 None 1,491,457
Quinine sulfate Ounce 7,194,749 4,917,382 2,277,367
Tin (pig) Short ton 11,457 None 11,457
Tungsten ore Short ton 5.820 None 5,830
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CURRENT LIST OF STRATEGIC AND CRITICAL MATERIALS

Group A: WMaterials for which stock piling is deemed the only satisfactory means
of insuring an adequate supply for a future emergency.

Agar Cobalt

Antimony Coconut oil2

Asbestos: Columbite
Rhodesian chrysotile Copper 2
South Afriean amosite . Cordage fibers:

Bauxite Manila

Beryl Sisal

Bismuth Corundum

Cadmium Diamonds, industrial

Castor 0112 Emetine

Celestite Graphite:

Chromite: Amorphous lump
Metallurgical grade Fleke
Refractory grade: Hyoscine

Rhodesian origin Iodino1
Other origin Pyrethrum:

Jewel bearings: Quartz crystals
Instrument Jewels, except V Jjewels Quebracho
Sapphire and ruby V jewels Quinidine
datch and timekeeping device Jewels Quininel

Kapok2 Rapeseed 0112

Kyanite, Indian Rubber:1 2

Lead
Manganese ore:

Crude rubber
Natural rubber latex

Battery grade Rutile
Metallurgical grade Sapphire, and ruby
Meroury Shellac
Micay . Sperm o1l
Muscovite block and film, good Talc, steatite, block or lava
stained and better Tantalite
Muscovite splittings Tin
Phlogopite splittings Tung 0112
Monazite Tungsten
Nickel Vanadium
Opium Zinc
Optical glass Zirconium ores:
Palm 0112 Baddeleyite
Pepper Zircon
Platinum group metals:
Iridium
Platinum

Require special storage conditions.
2 Require rotation of stocks.
3 Stooks to be held by Treasury Depariment, Bureau of Narcotics.

3 46 3% 3¢ 35 36 ookoK A ol ek sl e koK ok Ak g KORK
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GEOLOGIC MAP OF SALEM HILLS

Bulletin No. 15, Geology of the Salem Hills and North Santiam River Basin, Oregon,
by T. P. Thayer, 1s out of print but the Department has on hand a few extra coples of
the geologic map which accompanied the bulletin. These maps are for sale at 702 Woodlark
Bldg., Portland. Price is 25 cents postpaid.
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UNIT ODDS AND ENDS

The standard U.S, 1liquid gallon contains 231 cubic inches. The Imgeriai gallon,
standard in Great Britain, is the volume of 10 pounds of pure water at 62° F, with
barometer at 30 inches, or 277.4 cubic inches, The U,S. gallon is therefore 83,3
percent of the Imperial gallen,

1 u.S. liquid gallon equals 3,785 liters equals 3785 cubic centimeters,

fathom equals 2 yards equals 6 feet.

furlong equals 660 feet equals 1/8 mile.

nautical mile equals 6080.2 feet equals 1.1516 statute miles, It is defined
by the U.S, Coast and Geodetic Survey as the length of one minute of arc
of a great circle of a sphere the surface of which equals the earth.

1 knoi equals 1 nautical mile per hour equals 1.8532 kilometers per hour.

league squals 3 nautical miles,

aore equals 43,560 square feet equals LOUE.9 square meters equals 208,71
feet square. '

hectars equals 1000 sentares or square moters.

short ton equals 2000 pounds equals 907.18 kilograms.

long ton equals 2240 pounds equals 1.12 short tons equals 1016.1 kilograms,

metric ton equals 1000 kilograms equals 2204.6 pounds.

horsepower equals 550 foot pounds per second equals 745.7 watts or 0,7457
kilowatts equals 0.7066 B.t.u. per second.

British thermal unit equals heat necessary to raise 1 pound of water 1° F,,
0.0002932 kilawatt hours equals 778 foot pounds equals 0.252 calories.

calorie equals heat necessary to raise 1 kilogram of water 1° C.

board foot equals volume of a board 12 inches square and 1 inch thick.

unit of sawdust equals 200 cubic feet,

verst (Russian) equals 3500 feet equals 0,6629 mile equals 1.0668 kilometer.

sagene (Russian) equals 7 feet.

pood (Russian) equals 0.01806 short ton.

vedre (Russian) equals 3.249 U.S. gallons,

pu (Chinese) equals 1.6 meters.

sheng (Chinese) equals 1,0355 liters,

liang (Chinese) equals 37.3 grams.

arroba (Spanish<American) equals 265.4 pounds,

¥arg equals 2.75 feet (Peru).

fanega equals 1.65 acre (Peru).

b
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IT IS JUST NOT SO
by

George Y. Gleeson
Aeting Dean of Engineering, Oregon State College

Criticism has been aimed at the curricula of our engineering
-schools for fallure to include more *cultural" subjeocts, and en-
gineers will be interested in facts presented by Dean Gleeson to
show that engineers are not,as has been often alleged, deficient
in understanding of subjects outside their own profession.

Engineers as a group lack culture, lack appreciation for the "finer" things of 1life,
lack understanding of contemporary political, economic, and social institutions, and, in
general, exist at an inferior educational level. DON'T YOU BELIEVE IT.

In the last two or three years, a distinct national pattern has developed in techniecal
education wherein emphasis hae been directed toward broader understanding of the soeial
science fields., A8 a corollary to this developaent, the "appreeciation fields" of art and
literature have received due consideration. Perhaps the most significant outcome of the
various deliberations is the recommendation recently adopted by the Seciety for the Promotion
of Engineering Education in which 1t 1s suggested that technical curriculae specify approxi-
mately 20 percent humanistic subject matter as a degree requirement, This recommendation
has been the subject of extensive debate, but it is quite evident that the principle of a
broader base for technical education 18, in general, favored by the technological preo-
fessions and curricula patterns are developing in this direction,

It sheuld be emphasized that the above described trend reflests the deliberations of
the technical fraternity, and that it is not in response to the pressure of various un-
affiliated groups, Furthermore, the recemmendations in no manner infer indersement of any
particular humanistic field.or, what is more important, of current teaching practices or
subject matter selection in those fields. Briefly, the technologists have concluded that
it is evidently necessary fer them to expand their activities outside the technical sphere
if they are to aecomplish their eb jectives,

It i1s not surprising, but it is unfortunate, that many groups have taken advantage of
the circumstance of the breadening of the pattern, particularly ef engineering educatien,
to"grind their axes.” The engineer has once again become the subject of discussion among
the "oultured," and his “shortocemings" have been the theme of such effective prepagandism
that even many in the engineering prefessien have engaged in self ocendemnatien. Suppese we
adhere te our preved precedure and leek at the facis.
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The statement of Dr, ¥.S, Learned before the seventh sess.on of the Conference on
Examinations, Dinard, Prance, in 1938 gives a clue. Sald Dr. Learned in part " ., , . students
of engineering absorbed far more general academic knowledge than students either of education
or of business even when their average intelligence test records showed them to be of approxi-
mately the same ability." Surely, such a statement provokes further reading and reference
to "The Student and His Knowledge®, Bulletin 29, Carnegie Foundation for the Advancement of
Tfeaching, provides somewhat startling information, The report is lengthy, and the following
resume does not do Justice to the study. To those who claim the engineer to be uncultured,
the report gives an answer, IT IS JUST NOT SO.

Some t;n years were devoted to the preparation and administration of a test battery
which should indicate general cultural attainment. That the test was sound and adequate
is fndicated by the expressed opinions of the best authorities in the field. In brief,
the battery consisted of 251 questions in fine arts, 346 questions in history and social
studies, 333 questions on translated literature from languages other than English, and
292 questions in natural science, or a total of 1,222 questions assembled under the heading
of GENERAL CULTURE:. The scope of the battery can best be evaluated by reference to the
report which gives a complete subject outline. For the purpose of this writing, it is
sufficient to quote, “The engineers, for whom a general test in liberal arts and sciences
would appear as little appropriate as for any group, from a surricular point of view,
score a trifle better than the A.B. group for which the test might be thought to have been
designed. Whatever superiority they display . . . would surely not be due to any advantage
in their curriculum, which 1s more highly technical and therefore lies farther from the '
average demands of the test than any other.%

The "trifle better" is reflected in Tadle I.

TABLE I

General Culture Scores of Currioulum Groups

Test Scores

Number of
Minimum Median Maximum Partioipants

Engineering 65 280 755 T sk
Bachelor of Arts 55 275 725 1774
Bachelor of Soience 65 259 6us 1358
Business Administration 25 217 595 589
Education .

Arts College 25 235 565 608

Teachers College kg 211 555 796

Certificate 25 155 . 425 558

The results of Table I are not for a "selected" group. Some 49 institutions of high
caliber participated, and the 6,226 individuals were scattered among 7 Engineering Schools,
35 B,A, Schools; 27 Schools of Science, 9 Schools of Business Administration, 9 Schools of
A.B. or B.S, in Education, 12 Teachers Colleges, and 3 schools offering teaching (2-year)
cortificates, The "trifle better® amounts to this; by means of a test{ battery spesifiscally
designed to test general culture and taken over a wide enough range to eliminate any
selected groups; the engineers showed evidence of higher culiural attainment than any other
educational group. . ' ' ‘

There are further test results which are significant. The testing procedure was
repeated over a time interval of two years (1930-1932) to test the progress in general
csultural attainment. The report states, “The students in women's colleges made a mean
g=in of 0.65 sigma as compared to the genkral mean of 0,50 sigma. This fact possibly
indicates that the opportunity for gain favored the literary, linguistio, and social
studies of the usual women's eurriculum, But there was a large group consisting solely
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of enginsers engaged in professional, non-literary studies which nevertheless gained
0,32 sigma, while a collegiate division in professional education, where soclal and
literary tendencies would presumably dominate, remained almost unchanged.” Did some-
one remark that culture was attained through courses of study?

Table II presents the results(broken dewn by preposed oocuputioni) of the general
eultural test for 2630 individuals.,. Note the top position of the technologist and
note also that on a cultural test there is compatibility between the gain or progress
overall and in the subject of greatest galn whichwould obvieusly be in the gensral science
portion of the test,

TABLE II
Averagé Gains Of Prospective Occupation Groups, 1930-=32
Av.sigma Av, galn
position ¥30=7132 Sigma (1930)
Proposed . total score sigmag of Greatest value of

Qcocupations Number 1930 1930 gain in greatest gain
Engineers, chemists,

technicians 292 56,7 42 Gen. Soi. s
Journalists and writers 4s 54,9 <55 For. Lit, =70
Artists, musicians, - 3 .

dramatists 25 53.2 <73 Fine Arts 1.10
Physicians 187 53,1 <50 Gen. Seoi, o Sl
Librarians 32 52.2 57 Pine Arts 1,05
Lawyers 177 51,6 .51 Soc. Studies .84
Ministers 99 51.3 .60 For. Lit. .85
Teachers (Arts Colleges) 1,036 50,0 .56 Por, Lit. 072
Business 290 LTR .37 Soo. Studies Ry
Teachers (Teachers Coll.) 273 47.1 .56 For, Lit, «66
Secretaries 72 47.1 43 Soc, Studies -50
Teachers (Health and

Physieal Education) 101 40,9 029 Gen. Sei, <35

It 1s of interest to compare results for a single institution, In this case,
University of Pennsylvania with six major schools involved gave tests to 919 seniers,
This test was somewhat broader than the general culture test battery, and the Meore
Schoel of Electrical Engineering represented the Engineering profession, Table III
shows the placement of the engineering students.

TABLE III

Placement eof Moore Schoel of Elestrical Engineering

Number of Number of
First place ) questions Third place questiens
Mathematics 117 Languages 150
Physiscs 102 English Literature 183
Astronemy Lo Geography 29
Sodentific Methed 59 Biology 65
Politics 134 Modern Literature és
Intellect. History 149 Oriental Civilitation 36
Modern Science 61 Roman Civilization 125
Social Stud. Meth. 84 Social Theory 90

German Literature 77
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Number of Kumber of
Seocond place questions Fourth place questions
Economios 111 Natural Soience 168
Legal Inst, 57 Econ, Pol, Hist. 298
Chemistry 115 So0. S¢i. Anthrop, 104
Bible 28 Greek Civilization 222
Fine Arts 161 Other Literature 79
Geology . 37
Education ho Fifth place
Modern Art 75 Soocial Conventions 52
French Literature 127
Religion o Near East ’ 89
) ) Prim. Socieiy 50

Moore School was in Sixth Place in no subject.

In overall results, the Moore School of Elestrical Engineering placed first in the
3482 questions with an average percentage of 24, the School of Education sesond with 22,
the College of Arts and Science third with 20, the Wharton School of Finance fourth with
17, Towne Seientific School fifth with 16, and the School of Fine Arts last with 15.

It would be possible to digress at this point and effect an essay upon education in
general and particularly upon the most recent propaganda entitled "fragmentation®, Suftioe
to mention some very interestiing data in Bulletin 29 which leads to the obvious conclusion
that the sequential material of sclence and engineering creates permanent knowledge. This
is less true with language, literature, and fine arts, and almost non-existent in the
social sciences, To quote briefly " . ., . as the students aceumulate oredits without

knowledge in social studies, their knowledge in other fields does not increase; it actually
recedes .

48 & last reflection, but already rather widely recognized as "natural® selection,
Table IV presents the intelligence test results of the individuals taking the cultural

lest battery.

TABLE 1V

Intelligence=test Scores of Currisulum Groups

Test Scores

Minimum Median Maximum

Enginesring 27 61.4 75
Bachelor of Arts 21 57-3 75
Bachelor of Science 21 56.0 75
Business Administration 29 55:4 75
Education

Arts College 22 52,7 74

Teachers College 23 51.9 7%

Certificate 18 48,79 74

Note that the order of curriculum groups in Table IV 48 the same as in Table I,
This would infer that the higher intelligence of the engineering group was responsible
for their higher ecultural attainments. This is an easy maiter to examine, since it is
possible to break each group down into sub-groups of squal intelligence and then compare
the ocultural scores of the equal intelligence groups. . This breakdown was into six in-
telligence groups with 1 designating the lowest and 6 the highest intelligence score,
The progress of each equal intelligence group over a two-year periocd can likewise be
compared, since the data were so obtained. The results are given in Table V.
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TABLE V
Achievement of Equal-ability Groups
First Test (1930)
Test scores for intelligence groups
Lwl 2 3 b 5 _6High

Engineering 571 604 612 655 736 828

Liberal Arts . 463 53 580 622 682 800
Education %13 498 527 535 603 651
Business Administration 4os 466 505 sh9 616 676

- Repeat Test (1932)

Engineering 639 675 685 701 793 894
Liberal Arts shs 612 681 709 782 904
Education : 459 523 563 611 680 7ok
Business Administration Lys 501 550 607 663 747
Gain
Engineering 68 71 73 ke 67 66
Liberal Arts 82 82 101 87 100 104
Bducation 46 25 36 76 77 53
Business Administration ko 35 4s 58 47 7

It appears odd that in no intelligence group under the Schools of Education and
Business Administration did the students after a two-year interval match the seore of -
the engineers in the firat test. The conclusion might be drawn that even after two
years of study, the students in Education and Business Administration were not as cule
tured as the lreshman engineer, There is no factual indication that they would ever be,

From the foregoing brief resume of an extensive study, a number of far-reaching cone
olusions might be drawn; however, they are sufficiently obvious. It would be mere pertinent
to formulate a specifiec recommendation, namely, that the engineering profession should think
better of the inherent qualities of a technical education, and should refuse to aceept un~
supported condemnation. That the engineer i1s uncultured is Jjust not so. By the same token
may we refrain from the condemnation of others, but one cannot help but wonder what the
test scores would look like had the examinatien included technical subject matter compatible
with the importance of technology in the culture of our present-day civilization.
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OREGON ALUMINA RESERVES EXTENSIVE

Extensive new areas containing low grade bauxitic iron ore deposits have been found
in Washington and Columbia Countiss from 35 to 60 miles northwest of Portland, according
to the Oregon Department of Geoclogy and Mineral Industries. Some of these deposits have
been mapped and ssmpled by the Depariment, and records of the exploration including analy-
ses of samples, have been placed in open file at the Department office at 702 Woodlark
Building,'?ortland, where they may be examined by interested persons. Later a report con-
taining all the records will be published.

The Department began the study of these deposits more than a year age, and a preliminary
report desoridbing depesits in Washingten County was published in August 1944, Since then,
investigations have been centinued and the area containing the same type of depesits has been
found te extend over a large part of Columbia Ceunty in addition te nerthern Washingten Ceunty,
In the aggregate, the deposits will contain many millions of tons of ore which could be
ocheaply mined,
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According to the Department, these deposits are unique in mineral composition for
ocourrences of large extent. They are made up of an intimate mixture of aluminum and iron
oxides in approximately equal amounts with minor amounts of titanium oxide.

High grade bauxite i3 the ore from which aluminum is now being produced. The ore is
first treated to obtain pure aluminum oxide, or alumina as it is ealled, and the alumina
is then reduced eleotrolytically in aluminum reduction plants to produce aluminum metal,
All alumina for Northwest aluminum plants 1s now being produced in the east and hauled
across the country to Oregon and Washington. The process now being empleyed to produce
alumina from high grade bauxite would not be applicable to the Oregon ore,

Alcoa Mining Company has recently announced plans for investigating the Oregon
deposits. Acoording to the announcement, the investigation will inelude drilling and
sampling to determine size and quality of deposits as well as metallurgical testing
to attémpt to work out an economic method of ore treatment,
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QUICKSILVER REPORT

The monthly mercury report for February 1945 issued by the U,S., Bureau of Mines
April 10, 1945, gives a tabulation of statistics as given below. According to this
release 1t is currently reported that mercury from Spain would soon be available in
the domestis market. The average quoted market price in February was nearly $166 a
flask. .

Salient statistics on mercury in the United States in 1939-hl

aﬁd in January and February 1945, in flasks of 76 pounds each
Stooks at end of period 1 '
Period Production Consumption Consumers and §f°du@°r£d/ Price per flask
dealers 2/ 3/ ’ at New York
Average monthly

1939 . . . & 1,553 4/ 1,742 12,600 376 $ 103.9%
1940 . . . . 3,148 2,233 14,100 607 176.87
941 . . . . 3,743 3,733 12,400 439 185.02
1942 . . . . 4,237 b, 142 10,700 1,377 196,35
1943 , . . . 4,327 L, 542 13,200 3,457 © 195,21
1944 ; Monthly

January . . 4,400 3,400 11, 300 5,459 151,60
February . 3,800 3,700 9,400 5,450 130,00
Maroh . . . 3,800 3,600 9,900 5,011 130,00
April . . . 3,700 3,200 9,700 5,604 128,20
May o « o 3,400 3,100 8,900 6,171 115,54
June . . . 3,000 3,400 | 9,000 5,757 101,69
July o . . 2,700 3,000 9,300 4,025 100,56
August . . 2,500 3,900 9,100 2,252 104,04
September . 2,500 3,900 8,400 1,936 10k4,28
October ., 2,700 3,900 7,400 2,550 J109.20
November . 2,300 3,900 7,800 2,094 116.30
December 2,500 3,900 10,400 2,714 128,88

Total . . 37,300 42,900 - - - .o = $ 118,136 3

19453 -
January . o 2,500 5,200 9,000 1,852 $ 156.85
February . 2,700 5,100 12,000 1,189 : 165.55

;/ Based on location rather than ownership, 3/ Largely excludes redistilled metal.
3/ Held by reporting companies. L4/ Apparent consumption. 5/ Average.

Aol ol e ok ok ok o ok ok ok ok Kok ok NOK Kk K ok




The ORE.-BIN
State of Oregon I Sﬂi 562, P. L. & R.

DEPARTMENT OF GEOLOGY & MINERAL INDUSTRIES

702 Woodlark Bldg., Portland 5, Oregon
POSTMASTER: Return Postage Guaranteed

UNITED




STATE OF OREGON
DEPARTMENT OF GEOLOGY & MINERAL INDUSTRIES

PORTLAND, OREGON

THE
ORE.-BIN

VOL., NO.  PORTLAND, OREGON May 1945

Permission is granted to reprint information contained

herein. Any credit given the Oregon State Department

of Geology and Mineral Industries for compiling this
information will be appreciated.




Vol, 7 No. § THE ORE.=BIN 29
May 1945 Portland, Oregon

STATE DEPARTMENT OF GROLOGY & MINERAL INDUSTRIES
Head 0ffice: 702 Woodlark Bldg., Portland 5, Oregon

State Governing Board Pield Offices
#, K, Strayer, Chairman Baker 2033 Pirst Street, Baker
Niel R, Allen Grants Pass Norman S. Wagner Field Geologist
S, Ho Williston Portland

714 East "H" Street, Grants Pass
F. W, Libbey, Director Elton A, Youngberg, Field Engineer

Aofeoleo ke o sl ok ok sk ok ok KOk ook ok kR ok ok ok Rk Rk K

SERPENTINE - SUPERPHOSPHATE FERTILIZER

A disoovery by a New Zealand chemist showed that serpentine, essentially magnesium
silicate, mixed with commercial superphosphate produced a superior fertilizer at a lower
cost to the farmer, . Because of the widespread occurrence of serpentine in certain areas
of Oregon, the Department wished to obtain authoritative information concerning this
adaptation of serpentine for fertilizer and wrote to the Mines Department of New Zealand
to obtain up-to-date information, The following letter was received in reply:

“Mines Department

P.0. Box 184, Te Aro
Wellington, New Zealand
16th January, 1945

“Dear Sir,

I have to acknowledge receipt of your letter of November 10th containing
an enquiry as to the use of serpentine in fertilizers in New Zealand.

Pinely ground serpentine 1s used in the preparation of serpentine super-
phosphate which is prepared by mixing 1 part of ground serpentine with

3 parts of hot superphosphate. The resulting mixture has many advantages
on the straight superphosphate in particular the drying of the serpentine
and superphosphate mixture dus to the binding of hygroscopic water into
wator of crystallization of the new phosphate compounds formed during

the reaction between the components of the mixture, facilitates the
application of the fertilizer to the ground by the drilling machine,
preserves the containing bags and generally makes for easier handling.
Again the reaction results in the reduction of water soluble phosphoric
acid to less than 4 per cent while the content of oitric acid soluble
phosphoric acid remains unchanged. The reduction on content of water
soluble phosphoric acid is accompanied by a marked increase in the water
soluble magnesium while silica and iron also appear in a readily soluble
form. As the result of extensive field trials, it has been established
that serpentine superphosphate is in all cases equal in value to standard
superphosphate while in many cases it possesses greater value.

Its use has now become obligatory in New Zealand as owing to the occupa~
tion of Nauru Island by the Japanese, New Zealand 1s cut off from its
main source of rock phosphate while there are enormous deposits of ser-
pentine available in New Zealand. The use of serpentine helps to eke
out our limited supplies of rock phosphate,

In 1943 some 62,000 tons of serpsntine were used by the fertilizer industry
in New Zealand as ugainst 31,000 tons in 1942, Present indications are
that the use of serpentine will expand and will be maintained even in after
war years when phosphate supplies are again readily available,
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"The germ of the idea was obtained from Russia where dunite has been used
with the more concentrated triple superphosphate, Particulars of the
Russian work by 1,V, Druschinin are contained in Transactions of Sciance
Institute for Fertilizers and Insecto-fungicides, Leningrad, (1936} while
references to this work are contained in American Chemical Abstracts in
particular in 30,8493 (1936) and 31,3193 (1937).

References to local practice will be found in issues of the New Zealand
Journal of Science & Technology in particular the issues Mey 1942, September’
1942, and November 1942,

Yours faithfully,

/8/ C.N. Benney
Under-~Secretary"

An abstract from the New Zealand Journal of Soience and ‘Technology, issues of May,
September, and November 1942%, provides some additional information concerning the
technology of this fertilizer,

Results of experiments conducted in Russia showed that when from 8 to 9.5 percent
dunite was added to the superphosphate, plant growth was greater than with straight
triple superphosphate. This extra boost is attributed to the magnesia and colloidal
silicon dioxide provided by the addition of the dunite. Raw, commercial triple super-
phosphates and the less concentrated superphosphates are difficult to handle due to
excess moisture, which belng acidic, attacks the containing bags. Also, the same
moisture tends to make lumps which cause diffieulty when distributed by means of a
drill. The reduction of the excess acidic moisture 1s accomplished in two ways: first,
the acid is neutralized by the dunite, and second, the excess moisture is taken up by
rendsring the material less hygroscopic. Although the Russians were mersly attempting
10 neutralize their superphosphate without destroying any of its beneficial effects,
the New Zealand process causes wholesale reversion of calcium superphosphate by addi-
tion of as much as 25 percent serpentine, This reversion, resulting in a lessening of
water-soluble P,0. without any decrease in the citrate=solubility, does not affest the
fertilizing valus of the nrpontinospﬁpcrphoaphatoq The unusual feature of this peversion
18 that the complex chemical reactions can $aks place in a dry, or nsarly dry state, and
at normal temperatures. The serpentine is merely finely ground (92.4 percent =100 mesh;
81.5 percent <165 mesh) and intimately mixzed with three or four times as much super-
phosphate. When mixed dry the reaction between the twe econstituents vas virtually com-
plete at the end of two weeks, UWhen 5 percent water was added during mixing, the reaction
was greatly accelerated and was practically complete in four days.

A comparison of the water-soluble constituents of commercial superphosphate, dry
mixed serpentine and superphosphate (1:3),and wet mixed serpentine and superphosphate
(1:3) 18 given in the table below: -

Water-soluble eonstiquntl

9205 Cal Mgo 503
Superphosphate 20,5 % 4.5 % 0.3 % 10.6 %
Serpentine-superphosphate, )
dry mix 14 days after mixing 7.90 3.3 2.2 3.6
Serpentine-superphosphate, :
1.6 . -
wet mix 14 days after mixing 8 2.23 ; 1.05 3.70
Small factory sample, wet mix 6.46 2.23 2,05 2,76
. . 3 *

{1:3) 12 days after mixing

* Copies obtained through the courtesy of Professor George W, Glo.tbn, Oregon State College.
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<From the ‘table 1t will be noted that the dry-mixed sampleé did ot react as completely
as ‘atther of the twe wet mixes, Difffcultiés in properly wetting the small factory samples,
plus near~freezing’témpératures during the test probably account for the difference between
the ¢wo wet mixes. By allowing a greater redctien time for the factory sample an analysis
much sloser to- the labor&ktory ‘wa% mix was dbtained, ~-Both wet-mixed batehés became dry
enough 46 tiss after three or four days and wers dusty by the time the experiment ended,
This apparent drying up is not due so much to any real moisture loss as it is to a redistri-
bution of the contained water between hygroscopic water and water of crystallization,
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EARLY OREGON MINING REGULATIONS

In the early days of western mining when astivity was practically all confined to
placering by individuals or groups, it was soon found negessary by the miners to adopt
strict regulations to préveht abuses and Lnoquiﬁiei by those who had no concera for the
rights of others, The following reproduction from The CGi%y Journal of Canyon City, Oregon,
January 1, 1869, gives the rules adopted for the John Day Distrist in 1A62. Thess rules
show the result of oxporionac in other boonm distriota starting at Colsma, California
in 1848, :

The City Journal

EA Paper for the Winer, Farmer, Mechanic and Professional Man."

gy

Vol, 1 ~ Canyon €ity, Grant County, Oregon, January 1, 1869. No, 2

MINING LAWS OF JOHN DAY DISTRICT,

'4[X§9p§ed by fhavlinqu; at Canyon City,
on Wednesday, Dec. 31, 1862

Article 1. - This district shall be known as John Day Mining District, and shall here-
after be considered to contain all the territory embraced within the following bounds:
Beginning at a point on John Day river on a stralght 1line with the dividing ridge lying on
the wesi side of:Canyon cresk;* thence following said ridge to the dividing ridge separating
the waters of the Malheur from those of John Day; thence following said ridge in an easterly
diroction to the sumit of the main ridge adjoining and east of Bissel's orsek; thence down
said rldgo to John Duy rivar, thanee down said river to place of begining,

2, ‘There shall be a Resorder oleotod, who shall hold office for one year from the date
of his eloction or untll his successor be elested, whose duty it shall be to keep a record
of all linerl' nsotings held in the district; to record all _claims, when requested by the
olailants, in.a book to be kopt for that purpose; and to call miners' meetings, by posting
notices in three publioc places in the district, when seven or more miners of the district
shall present him with a petition stating the object of the meeting: provided, that in the
absence of the Redorder the above named number of miners shall not be disqualified to call
a meeting.

3. All olaims located in this distriet, after the passage of thess laws, shall be of
the following ;sise, wiz,: 4 Creek Claim shall be seventy-five feet running with the siream,
and extending from high mater mark .te high water mark., A Bank Claim shall be seventy-five
feet running . with the .stream.and extending back three hundred feet from creek elaims,
A Tunnel or:Shaft Gliim shall be seventy~-five feet front and extending to the senter of the
hill, . A Surface Glaim shall be one hundred and -fifty feet by one hundred feet, A Gulch Claim
shall be one hundred and fifty feet running with the gulch and fifty feet in width on each
side of the chanel,
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4. No person or persons shall be allowed to hold more than two full claims within
the bounds of this district by location, nor shall they consist of more than four parcels
of ground the sum of the area of whioh shall not exceed two full claims: provided, nothing
in this artiele shall be so construed as to prevent miners from associating in companies
to carry on mining operations, such companies holding no more than two oslaims to sach
member, one of which must be of one class of claims and the other one of another class of
claims,

5. That each gulch, bank and surface claim shall be worked within five days after
the date of location, if water can be obtained.

6. That each person or company holding tunneling or shafting claims, in order %o
hold the same, shall be required to perform work to the amount of two days in each week,
Work done on any part of a company's claims secures the title to the whole of 1it.

7. All pcrsonl*holding claims in Canyon coreek are exempted from working the same
until the 15th of June next.

8. All work done preparatory to working claims, such as prosuring sluice boxes or
other machinery, diging tail or drain races, or ocutting ditches for the purpose of bringing
water upon the said claims, shall be considered the same as work done upon said claim or
claims,

9. 4&ny person or persons claiming more ground or claims than the laws of this
district entitles them to forfeits all right and title to any claim whatsoever, and
any and all claims of such person or persons are hereby subject to re<location.

10, Any and all claims now located, or that may be located and worked, can be laid
over at any time, for any length of time not to exceed six months, by the :person or
persons holding the same appearing before the Recorder of the district, with two or more
disinterested miners, who shall certify over their own signatures that the sald claim
or claims cannot be worked to advantage, and by having the same recorded according to the
law of the district and by paying a fee of fifty cents each; provided that.each claimant
shall sign the record in person or by legal representative, stating at the same tllo that
‘sald claim i8 held by location or by purchass,

11, All persons may hold any number of claims by purchase, provided they are repre-
sented according to the provisions of the foregoing laws, prévided such claims shall be
shown to be bona fide purchases,

12; Claims shall be forfeited when parties holding them have neglected to fulfill
the requirements of the proceeding articles, or have neglected working them for five
days after water can be procured, unless prevented by siockness or othsr legal cause.,

13, Any person or persons working bank, hill, gulch or surface claims shall not
be allowed to run their tailings upon river or creek claims to the injury of the parties
while working said river or creek claims,

14, The holders of a claim or claims shall have the right to work the same without
any hindrance from later claimants. Subsequent locaters shall not be allowed to dam up
the water so as to turn it back on the prior cleim, nor to run tailings, nor to erect
any obstruction to the detriment of the prior claimants.

15. From and after this date, parties owning claims in a creek, ravine or guleh,
shall be entitled to cut a tail or drain race through any ground below them; such tail
race shall be cut through the lowest point in the center of said oreek or guleh, and
any - all dirt that cemes out of the aforesaid race shall be depesited on the bank.
Any oh:oetion, if such should be made, shall be left to the decision of four rctor..l,
and in case of disagreement, they to choose an umpire,
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16. It shall be the duty of the Recorder teplase en Risord all slitms: brought o him -for that
purpose, when such claims shall not gmterfere with or affect the rights and interests of
prior looaters, recording the same in order of itheir date; for which service he shall re-
ceive fifty eents for each claim recorded, and fifty cents for reecording transfers, bills
of sale, deeds of and to any mining property. It shall also be the duty of the Recorder
to keep his books open at all times to the inspection of the publiec, He shall have the
power to appoint a deputy, for whose official act he shall be held responsible.

17. The limits of this district shall not be changed without the consent eof a
regularly ealled mass meoting of the miners of the distrioct,

18. No miners' meetings held outside of Canyon City for the purpose of making laws
to govern any portion of the district, or to amend these lavs in any manner, shall be
considered as legal,

19. No Asiatic shall be allowed te mine 1n this district,

20, Thess laws may be altered or amended by a two-third vote of those present
owning slaims in the district, at any time ten days' notice of sush intentioen shall have
been given by posting notices in three public places in the district,

21, All mining laws made previous to the feregoing are hereby repealed.

Ges. L. Woodman,
Recorder.

Dec. 31st, 1862,
Ei 2322222228222 33322 2233422223

BAUXITE FOUND NEAR SALEM

Highe-grade bauxite float has been found by the Oregon Department of Geelogy and
Mineral Industries in several localities both north and south of Salem. Pleces of this
fleat made up largely of gibbsite, a well known bauxite mineral, are scattered widely
over the surface, and alse ocour as nodules distributed in the overburden at places in
the southern part of the Eela Hills and in several localities in the Salem Hills,
Chemical analyses ef this float show 50 te 60 peresnt alumina, 1 to 13 percent ironm,
and 2 to 6 percent silica. The Departiment has been searching fer and investigating
bauxite deposits for over a year,

As exposed in some roadcuts under this fleat material, lew-grade high fren bauxite
ocours a8 a bedded depesit several feet thick, similar in chemical characteristics to the
ferrugineus bauxite found in Washington and Celumbia Ceunties and described in a recent
repert issued by the Department. Alcea Mining Cempany is now making an extensive investi-
gatien eof the Washington County depesits,

Samples se far analyzed by the Department indicate that the Salem lew-grade ferpu-
ginous buuxlta contains about 35 percent alumina, 20 percent iron, and 10 percent silica.
Insufficient sampling has been done to predict what the average grade will be for all
deposits,

From the small amount of field work so far done by the Department, the deposits in
the Salem area appsar to have large areal distribution and reserves may bs extensive,

According to the Department, the large amount of high-grade gibbsite found as float
may be significant, This float is much more common in the Salem area than in Washington
.and Columbia Counties, Whether or not the large amount of high~grade float matsrial will
prove to be commercially important has net yst been determined, If it is proved to occeur
An large enough quantity, it will be highly important as a source of alumina to supply
Northwest aluminum plants. High-grade bauxite is also important in the chemisal industry,
as a refrastory, in oil refining, and as an abrasive,. The Department plans further field
work in the ‘Salem area with particular attention to commercial possibilities of the high-
grade material,
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Sampling reoords of the Salem deposits are on file in the Department office at
702 Woodlark Building, Portland, and may be examined by interested persons.

*#***************#*#*#*#******

SPECTROGRAPHIC ANALYSES OF OREGON CLAYS

Recently spectrographic analyses were made by the Department on specimens of clays
from the Hobart Butte and Molalla deposits. .This preliminary work was to indieate the
elements in the clays which occuy in minor amounts, Further work in the study of more
representative samples is planned. The Hobart Butte specimen was a piece of white
kaolinite with no arsenic minerals, The Molalla clay specimen was light-gray in color
and probably was representative of relatively high iron. Pollowing are the analyses
of the two specimens:

Hobart Butte Molalla

Consentration Element Element
S1lieon Silicon
Over 10% Aluminum Aluninum
Titanium Titanium
106 - 1% Strontium Iron
Sulphur
Calcium Calcium
1% = 0.1% Iron Magnesium
Barium Sulphur
iirconiuu "iirconiul
Chromium Chromiunm
Vanadium Vanadium
0.1% - .01% Lithium Lithium
Boron Sodium
Manganese
Barium
Strontium
Magnesium Cobalt
.01% = ,001% lianganese Nickel
Boron
‘Baldw ,001% s = - < =
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CLEARING HOUSE

CH-No. 83: For Sale, gold mine, Idaho County, Idaho, about 2% miles south of Dixie
postoffice, Known as Robinson Dyke, Large tonnage available, Surface
mining methods may be employed. PFormerly produced concentrates shipped
to Bunker Hill smelter, Anyone interested should write or see owner,
Mrs, Nary Robinson, King Albert Apts., 1809 S W, 11th Avenue, Portland,
Oregon. :
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A GEOLOGICAL QUIZ

Two evening meetings of the Geological Society of the
Oregon Country, recently, were given over to"'quiz",,prdgrams
at which written questions were answered by members of a greup
of geologists, The prdgranu ware entirely unrehearsea, . Some
of the questlons of general interest and their answers are given
below. A few of the answers have been expanded soméwhat in or-
der to include pertinent references.

Where i3 the oldest formation in Oregon?

As fossil evidence is missing in the older metamorphic roocks, it is diffiocult to
name acourately the oldest formation in Oregon, Schists in southern Jackson CGounty
near the California line are believed to be a part of the Abrams mica schist or the
Salmon hornblende sohist, both of which are more extensive in northern California, The
age of these formations is tentatively given as pre=Cambrian as they are older than
nearby Paleozoiec atrata., . The Colebrook schist of Curry County 1s a metamorphis rock
that 18 assigned to a pre-Devonian age. It may be of similar age to that of the Abrams
and Salmon schists,

The Burnt River schists of northeastern Oregon which erop out near Baker, Oregon,
are probably lower Paleozoic in age although there is little evidence for dating them,

What {8 the oldest fossil found in Oregon?

As fossil evidence 18 missing in most of the older rocks, the oldest known fossils
are much younger than some of the rocks found in Oregon. Mississippian fossils (about
300 million years old) from the Suplee area are probably the oldest fossils that have
been accurately determined. Horn corals and certain stralght-coned cephalopods have been
found in the Ironside lountain area southwest of Baker in eastern Oregon. These may be
Ordovician to Devonian (about 400 million years) in age and if so would be the oldest
known fossils in Oregon. '

What 18 the origin of bauxite?

Bauxite is the product of weathering in a moist, troplcal or sub-tropical climate.
Such weathering is called laterization. The parent rock must have little or no quartsz
and be upon a low-lying terrane in which the water table 1s high and erosion negligible.
Such weathering results in leaching of soluble salts and combined silica from the rock,
leaving an aluminous concentrate in the weathered rock called laterite., If this concen-
tration of alumina 1s carried far enough bauxite is formed.
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Please comment on the oarthquggg,of May 1945 which was felt in the vicinity of the

Good Samaritan Hospital and State Medical School. Is there a fault.in this locality?

tion as :to 1ts true origin, as heavy trucks, trains, and blasting give rise to reports of
minor shocks. However, slight earthquake shocks have been common in Oregon, more common
than most people believe; therefore it is not unlikely that the reported shosk was a true
earthquake,

Earthquekes in Oregon have been catalogued-since 1846, and the record is being kept
up to date by trained observera, The time and intensity are recorded. A4t least one
shook has been recorded nearly every year,

Probably the most severe shock ever felt in Portland ocourred February 3, 1892, at
8:30 p.m. It was rated an intensity of VII on the Rossi-?orcll scale, The shock was
described as follows:

“A severe earthquake shock occurred here at 8:30 o*clock to~night.
Brick buildings swayed and windows rattled, terrifying the inmates, who
in many instances rushed into the street. The shock lasted about thirty
seconds, and was probably the most severe earthquake ever felt in this
city, As far as known no damage was done,%

Intensity VII of the Rossi-Forel gcale is listed as follows:2

"Overturning of loose objects; fall of plaster; striking of church
bells; general fright, without damage to buildings."

Although few other quakes have been felt in Portland, the "State Line earthquake"
of July 15, 1936, near Milton, Oregon, and Walla Walla, Washington, was of equal if not
greater intensity, causing some damage.

Several writers have proposed a fault along the east face of the Portland Hills in
order to account for the steep escarpment as well as the relatively straight trend,
However the Portland Hills may bs a fold, with the steeper side to the east, Dips of
10-14° to the east have been found near Linanton. Undercutting by the Willameite River,
which was probably orowded against the Portland Hills during development of the Portland
Delta, may explain the steep eastward slope. '

Thus 4t &s difficult to determine at this time whether there is a fault in this
vicinity. Some earthquakes in volcanic regions are attributed to sh#fting of under-
ground magmas.

Please explain how an ioe_shest can move over level country.

Ice, although showing considerable rigidity, will, given time, ylield to very little
pressure, A great thickness of ice in the center of an ice field tends to spread out
slowly, Ice will move up hill locally, but when viewed in perspective, this local move-
ment 1s seen to be the result of pressure from a static head elsewhere transmitted through
the 10e. When ice spreads over relatively level ground, it is being pushed by the weight
of a higher mass of ice.

Are fossils ever found in igneous rock?

The answer is gonerally no but some exceptions do ooccur, Large masses of the in-
truded rock are sometimes included in igneous masses. These masses are called xenoliths
and they sometimes are fossil-bearing, Lava flows pick up some fossil material as they
roll over sediments, including some of the sediments and fossils along with the lava,

the United States 1769 to 1928," Seismological Soec, Am. Bull., vol. 29, no. 1, p. 254, 1939.
2 Idem., p, 11,
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Plant materials, commonly troees; are often found in a charred condition where flows have
surrounded them, and plant remains are probably more common than animal remains which
require much more unusual conditions for inclusion within igneous rock.

Is it true that eastern Oregoﬁ at one time wag a large inland lake or sea?

Eastern Oregon has been a part of the sea many times during geologiec history. Marine
sediments, which include shales, sandstone, and limestone of the upper Paléozols formations
are known, and there is good reason to believe that marine sediments of the lower Paleozoio
are also present, Then again in the Triassic, Jurassic, and Cretaceous psriods, seas in-
vaded much of Eastern Oregon, There were, no doubt, many withdrawals and periods of erosion
and nondsposition,

Ne arm of the sea is known to have invaded eastern Oregon during the Tertiary, but
there ware basins of interior drainage, which if not full of water, must have had ephemeral
lakes such ad broad piaya lakes common in semiarid basins of interior drainages. The John
Day rossils ware burisd by volcanic ash falling into suoh lakes., According to Dr. Hodge
of Oregon State College:1 '

"Condon Lake rirst formed as a result of partial damming of the
ancestral Columbia River by the Dalles formation in the Cascade zone,"

The Dalles tormation is considered to be Pliocene by some and Pleistocene by others,

Hodge further suggests that Condon Lake was recreated by the damming of the ancestral
Columbia when Mt. Hood was formed in approximately the location of the old river valley.
The lake spilled over the range at its lowest place, its present site, Later downecutting
drained Condon Lake and superimposed many of the streams east of the mountains upon the
lavas beneath the softer lake sediments.

Where are the prop&sed Willamette Valley dams?

The following seven dams have been planned, of which two have been completed and
several authorized;

1. Fern Ridge Dam, northwest of Eugene, on Long Tom River, completed,

2, Cottage Grove Dam, south of Cottage Grove, on Coast Fork of Willamette River,
completed. .

3. Dorena Dam, east of Cottage Grove, on Row River has been authorized.

4, Meridian Dam near Lowell, on the Middle Fork of the Willamette River.

5. Quartz Creek Dum, east of Eugene, on the McKenzie River,

6. Sweet Home Dam, southeast of Albany, on the South Santiam River,

7¢ Detroit Dam, sast of Salem, on the North Santiam River,

Are there any minerals of value in the Cascads Range?

Mines located in the Cascade Range have produced minerals totalling in value nearly
$2,000,000.  Gold and quicksilver lead the list, with silver, copper, lead and zine having
contributed to the total. The minerals which ‘contain the values are pyrite, chalsopyrite,
galena, sphaleérite, and cinnabar,

Most of the mines are located in well-defined districts in the Western Cascades, no
minerals having been produced from the High Cascades., These .districts are in Clackamas,
Marion, Linn, and Lane counties, and lie from 15 to 25 miles east of the edge of the
Willamette Valley. The most important, from the standpoint of production, are the Boheaia
district southsast of Coitage Grove, and the Black Butte quiocksilver district a few ailes
south of Cottage Grove.

The districts may be described, from north to south, as follows:
Hodge, E.T., "Geoiogy of the lower Columbia River,” Geological Soc. Am. Bull., vol. 49
pp. 831-930, 1938. '
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Chena ‘or Cheeney Creek district: Pour miles south of Zig 2ag on a branch of the
Salmon ‘Rfver. Chinese producpd about $1000 in gold in 1893, and in 1903 several tunnels
and a shaft were dug. )

Oak Grove district: Just below the Portland Electric Power Company dam on the Oak
Grove fork of the Clackamas River, 25 miles southeast of Estacada. Several veins of
dinnebar in calcite have been prospected during the last 10 years and have yielded a small
“produstion of quicksilver,

. North Santiam district: Twenty miles sast of Mehama on the north fork of the Santiam
) RiQép. It was first developed in the 1890's, but most of the production was interaittent
between 1915 and 1930, Metals produced haye been gold, silver, copper, lead and zins.
This is one of the few zinc districts in the state. Recorded production of these metals
between 1880 and 1941 18 $1Y4,884,

, “Qﬁartzville district: About 25 miles northeast of Sweet Home on the Quartzville fork
of the Middle Santiam River. This district was discovered in 1863, and was most active in
the 1890's. Recorded production between 1880 and 1941 amounted to $181,49% in gold and
silver.

Blue River district: Forty miles east of Eugene on the Blue River fork of the
MoKenzie River. This district had its greatest production between 1900 and 1912, Most
of the recorded production of $173,789 in gold, silver, copper and lead came from the
tamous Lucky Boy mine.

Fall Creek district: Located 25 miles north of Oakridge near the North Fork of the
Willamette Riveir. Active around 1901-1903. Very little production,

' Bohemia district: About 25 miles southeast of Cottage Grove on the upper drainage
of the Row River. It was discovered in 1858, scarcely a decade after the first discovery
of gold in southwestern Oregon. Much of the mining was done in the 1890's, between 190§
and 1916, and in the years just before World War II, Recorded production is nearly one
million dollars, largely from the group of four mines, the Champion, Musick, Helena, and
Noonday.

Black Butte distikict: Losated 15 miles dues south of Cottage Grove. One of the
largest quicksilver mines 'in Oregon, the Black Butte mine was discovered in the early
1890's, and was worked intermittently until 1908, and between 1916 and 1919, The mine
worked steadily from 1927 until 1942 when it closed down, Total production has been
well over a million dollars.
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GEM STONES IN 1944 Yy

Domestic Production Greatly Depressed

According to data compiled by the Bureau of Mines, United States Department of the
Ihioripp, the value of uncut stones, from domestic sources, used in jewelry and related
industries approximated $41,000 in 1944, which 1s substantially lower than the $67,000
and $150,000 reported in 1943 and 1942, respectively. The professional gem minsr sought
strategic minerals; <the amateur collector did not have gasoline or tires to pursue his
hobby, and the tourist (the prineipal purchaser of domestic gem stones) was almost non-
existent., ‘The western lapidaries, professional and amateur, largely cut stock collected
ix a happiér day. A few gem stones were byproducts of the intensive search for mica in
the New England Statés. "As producers, the leading 8tates ranked as follows: Arizans,
Wyoming, Colorado, Washington, Montana, and Oregon..
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2/ Prepareduby Sidney H, Ball, under the supervision of Oliver Bowles, Chief, Nonmetal
Economics Division; Economics and Statistics Branch,
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Agates, Jjaspers, and related quartz minerals probably were next in importance. Most
of them are obtained in Washington and Oregon. Other producers were Montana (moss agates),
Arizona (agatized wood and chaloedony), Idaho, Colorado (agates), South Dakota (agates) and
¥yoming (Sweetwater moss agates)., Sootts Rose Quartz Co., Custery S. Dak., sold a little
rose quartz for jewelry use and larger quantities of lower grade material for rock gardens.

Bert A, Rhoades reports that 3,000 to 4,000 pounds of jade (nephrite) were mined in
the Lander, Wyoming, field. He and Mr, Byford Poster ran small cutting shops continuously
and readily sold all they could cut, Three other cutters worked part time, Fred Abernathy
sank & pit on nephrite in place, but the nephrite so far found is in part altered. In the
summer of 1944, rough nephrite was being sold at $1 to $10 a pound., Some of the green jade
is of good quality and the black makes a good material for obJjects dtart.

Chinese agents purchased 5,890 pounds of Wyoming Jade during the year to be shipped
to China after the war. '

The Montana sapphire industry had a poor year. Virtually all this sapphire is used
Lndustrially, only a small percentage being set in jewelry. The Perry-Schroeder Mining Co,
of Helena, Mintana, operated during only the first ui months of 1944, It produced about

4,500 ounces of culled sapphire containing $200 ¢o $300 worth of gen material, No other
‘Montana sapphire mine operated. :

Alfred M, Buranek reports that the Clay Canyon, Utah, variscite deposit was worked
for a short time in 1944 and that some good nodular variscite was shipped to the East,
;Snﬁrler amounts were recovered -from the Grantsville (Tooele County) and Lucin (Box Elder
County) deposits. He estimates the value of the 1944 Utah production at approximately
$2,000, He adds that Japanese internees colleoted some topaz from Topaz Mountain; that
a little fine malachite and azurite were obtained from the Dixie Apex mine near St. Georgs;
and that other gem stones collected in the State included "snowflake obsidian" (Blask Creek),
Jet (southeastern Utah) and agate and chalcedony (Colorado and Utah),

~ Dr, Stuart A, Northrop reports that some fine green smithsonite was produced in the
Magdalena district, Soocorro County, New Mexico,

Other gem stones produced in the United States in 1944 were transparent albite (Newry,
Maine), amethyst (Stow, Maine), aquamarine (Newry, Maine; New Hampshire, North Carolina,
‘and Virginia), caesium beryl (Malne), garnet (Arizona), golden beryl (Maine), obsidian
(Arizona), peridot (Arizona), white topaz (Maine) and colored tourmaline (Rumford, Maine).

¥ % %k k% % % ¥

Pﬁstvar'Prospects

As to the postwar outlook, competition within the retaill trade will be keen, but for
a time the jewelry trade will have an advantage, for its reconversion should be rapid.
One encouraging factor is that during the war many Americans have repressed a desire to
spend money on beautiful things., However, if in the postwar period a substantial reduction
in the national income occurs, the joewelry trades will be more adversely affected than
those dispensing food, clothes and other necessities, With the re-entry of the European
cutters into the market, gem cutters in the United States, South Africa, and Palestine
w111 have keener competition. Some of the war-born cutting centers are likely to shrink
in size or disappsar. - Although the consumption of industrial diamonds may decrease for
a time, their expanding use in drill bits and wire drawing dies indicates that the in-
dustrial markét will be well maintained.
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Imports 3/

Precious and semiprecious stones (exclusive of industrial diamonds) imported
for oonsumpiion in the United States, 1943-44

. 4
Commodity 1543 1944
Carats Value Carats " Value
Diamonds:
Rough or uncut (sultable for cutting
into gem stones), duty free . . . . 751,240 | $37,443,240 [896,547 | $43,4u5,219
Cut but unset, suitable for Jewelry, A '
dutiable . 4 ¢ o 4 ¢ 4 4 0 s o0 193,701 31,458,089 | 169,097 29,263,121
Emeralds:
Rough or uncut, free . . . . . « . . 8 248 1,966 1,668
Cut but not set, dutiable . . . . . . 3,194 32,508 | 38,666 81,233
Pearls and parts, not strung or set,
dutiable:
Hatural o o o + o o o « o 0 o o o 5 4 s - - 167,284 - - - 242,221
Cultured or cultivated . . . . . . .« - - - . 107 - - - 15,394
Other precious and semiprecious stones:
Rough or uncut, free - . . « « . . « - - 47,726 - - - 105,401
Cut but not set, dutiable . . . . . . .- - 2,590,931 .- - 3,725,453
Imitation, except opaque, dutiable: ’
Not cut or faceted . . . « « 4 o - .- 2,621 - - - 14,550
Cut or faceted:
Synthetic . o« ¢ ¢ « « ¢« o s o o » .- 167,166 --=-1. 503,718
Other + ¢ & « v ¢ ¢ « o o o o o« o .- - 102,450 - - - 23,887
Imitation, opaque, including imitation v '
pearls, dutiable . . . . . + & & fe - - 8,149 - - - 23,113
Marcasites, dutiable: )
Real & & o ¢ ¢ ¢ ¢ o o o o s o o o - - - 96,154 - .- 84,828
=" 72’116:673 =" 771529:806

2
-/ Figures on imports compiled by M. B. Price, of the Bureau of Mines, from records of
the U,S, Department of Commerce,
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CLEARING HOUSE
CH-No, 84: 'R, E, Plumbe, 1703 Moreland Drive, Alameda, California, has the following
dredging and earth-moving equipment available:

Northwest combination shovel and dragline, gas-driven, li-yard power
and 3/4-yard bucket, 55-ft. booms. .

Washing plant, portable on cat. tracks, 33-ft. sorubber, sand puaps,
conveyor loader, and stacker,

Gold saving devices - Pan American and Bendelairi jigs, Ainlay bowls,
sluices.

Dump trucks, DH7 bulldozer, gaterpillar, eled. and gas welder, pumps,
engines, ocamp equipment, pipe, testing machines.
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THE SEED CORN OF SCIENTIFIC PROGRESS
by
Dr. Arthur F. Scott
Acting President, Reed College

Scientific research holds a new and proud position in the country. Most Americans
now begin to appreciate the important part it has played in winning the war and they .
look to this same research in peacetime to create new industries and products, and %o
make possible a continuélly higher standard of living.

The lay public does not always realize, however, how this industrial scientifie
research builds upon the results of pure or fundamental research and how dependent it
is on a constantly growing body of young scientists who are trained in research, The
importance of both of these factors may soon be evident to everyone because the effects
of the war in stopping both pure research and the training of young sciontists are bound
to make themselves felt in the very near future. The seriousness of the situation has
been set forth in no uncertain terms by the country‘s scientific leaders in reports
and addresses.

Roger Adams, Chairman of the Board of Directors of the American Chemical Society,
touched on this problem in his talk on the U,S, Rubber Company's nation-wide radio pro-
gram on Sunday, May 20, After a brief introduction of his subject, he stated:

"Today I want to tell you part of the story behind this researsh. The
layman often is inclined to regard the results of this scientific quest as
miracles. Research has produced a host of brilliant discoveries. But they
woere not miracles. Instead, they were the product of years of patient, pains-
taking work by highly trained scientists, usually working in teams and utiliz-
ing the skills of numerous specialists.

"I could mention dozens of scientific accomplishments which appear to be
miracles, but each of which was actually the culmination of long-continued
cooperative effort of experts. Let me be content to mention only a few out-
standing examples, such as high-octane gas, which powers our fighting aircraft;
synthetic rubber; without which the wheels of war could not move; atabrine,
which protests our soldiers and sailors from malaria; the sulfa drugs; peni-
cillin; DDT; the beautiful transparent plastics which now are used primarily
for windows in the turrets and noses of our bombers; powerful new explosives;
marvelous new alloys.

"How are such discoverles made? How are these attractive, useful, and
essential materials created? Not a single discovery is the result of a mire
acle or of crystal gazing.™

The bulk of Dr, Adams talk was given over to the documentatlion of his statement in the
last sentence of the foregoing quotation and he concluded with the following summary and
reference to the future:
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mAchievements such as those I have mentioned can be accomplished only
by close cooperﬁtion between academic and industrial research laboratories,
The war has all but stopped the basic, academic research which finds new
truths and supplies new material upon which much of the industrial progress
of the future depends. Years will be required before basic research activity
again reaches its prewar level. The war also has stopped the training of
new research .chemists and chemical engineers. Thousands of academic and
industrial chemists have been drafted into the armed services, with only a
few of them in positions where they can use their technical knowledge.
Purthermore, the research organizations associated with industry, which find
new products and upon which industry relies for expansion and for creation
of new jobs, are at a low ebb., There is no possibility that they can re-
cover quickly in the near future. This is a matter of great concern to the
scientists and should be to the public, for only by years of patient research
by trained and competent investigators can we maintain the high level of
achievement in the field of science, on which is based our position of
eminence among nations,"

Another picture of the problem 18 given by the following excerpt from the report of

THE ROCKEFELLER POUNDATION, "A Review for 1944", by Raymond B, Fosdick.

"The policy of the American government in regard to the training of
soientific men during wartime has been characterized in many responsible
quarters as fundamentally shortsighted, Unfortunately, the accurasy of
the oharacterization can scarcely be challenged. Where England and Russia
have sought to protect their future by guarding the flow of new scientifie
personnel, our policy seems to have been largely dictated by expedience
and the apparent necessities of the moment. In Russia, students of ability
in science are not permitted in the armed forces while Great Britain has
succeeded in minimizing interruption in the training of the men who will be
her scientific leaders and teachers in the next generation. W¥ith us, science
professors and students alike have largely left the universities. RExcept
for & few 4=F 8, we now have practically no male students over sighteen
studying science. Rightly or wrongly‘, says a recent report of the
American Institute of Physics, 'Some of the seed-corn of American sclentific
progress for years has been ground up to make a day's feed for the war
machines:. . :

"In handling of scientific personnel during the war, we here in the
United States have been spending our capital with reckless disregard of
the future. As an officer of the National Research Council expressed it:
‘We are committed to a poliey of getting along with our present stock pile
of trained personnel in the technical branches, even though that stoek
pile comprises a very perishable commodity.' In other words, we gambled
on a short war. Dr. Arthur Compton has underscored the sobering possi-
bility that when the war is won, we may find that we have gained a Pyrrhiec
victory, having lost so much of our technical strength that we shall be
unable to meet the needs of the next generation,"

The Rockefeller Foundation has itself taken a step to help remedy the situation by

making a grant of $335,000 to the National Research Council for the establishment of a
temporary national program of pre-doctoral fellowships for graduate study in the natural
sciences, The announcement in SCIENCE carries the following statement:

'iThe council and +the foundation have developed this program-to help
to alleviate the very serious set-back to American scientific competence
resulting from the war’s interference with normal edusational processes,
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The almost ocomplete cessation of consscutive professional training whieh
_has .ccourred in soientific fields will make impossible for some time the
normal accession of additional highly trained personnel., Thess losses,

in the face of sharply inocreasing demands for such personnel, will in-
evitably retard to the danger point the resumption of scientifis progress
after the war., The resulting handicap to postwar industrial recovery,
public health and military security is a matter of national concern,

) "It should be realized, however, that this generous grant is suffi-
cient to furnish financial assistance to only a moderate fraction of all
graduate students who should resume study for advanced professional de-
grees in the natural sciences and that, therefore; other types of assist-
ance heretofore available should not be curtailed. The program is planned
also not to divert too many qualified candidates from part-iime teaching
positions, since 1t is expected that colleges and universities will, after
the war, be overburdened with undergraduate students in these fields."

.The problem set forth in these statements is of particular concern to us in the
Northwest. We are about to launch a program calling for new research and an expansion
of present research activity at a time when there is a shortage of trained personnel
and an accumulated defieit in pure research, Since we cannot afford to postpone longer
the program for industrial scientific research on the Northwest's great resources (forests,
fisheries, minerals, and power) it behooves all who are interested in this research to
lend support and encouragement to all universities and colleges sponsoring research of any
kind and to see to it that all young high school students with talent and aptitude for
science are enocouraged to go to college to get as much of a start in their training as
is possible under present conditions, The problem is an urgent one; the remedial steps
are vital to the development of the Northwest,
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OREGON MINING NEWS

The Sumpter Valley Dredge resumed operations July 5, 1545, Prior to commencing
operations the dredge was completely resconditioned and modernized by the installation
of Pan American jigs designed to facilitate the recovery of finer gold,

x ¥ Xk & ¥

Messrs, Bodelson and Sammons are continuing to explore a large acreage of placer
ground they control in lower Sumpter Valley, Baker County. This work consists of both
shaft and drill exploration and has been in progress for a period of approximately eight

nonths, -
* %k & kK

The talilings from the old Rainbow Mine in Mormon Basin, Baker COunfy, will be gyanided
in a plant being installed by Messrs. Gardner and Bradshaw whp have successfully conducted
similar operations on other tallings in eastern Oregon during recent years,

® % ¥ ¥ %

Mr. Kapschull has just concluded a preliminary survey and examination of the Rainbow
Mine, Mormon Basin, Baker County, with the view of conducting some exploratory development
in the near future. The nature of the proposed exploration is uncertain at the moment,
but several cross-cut tunnel sites have been spotted and diamond drilling is being considered.

* % ok X %
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Installation of a mill at the Gray Eagle antimony mine near Baker, Oregon, is about
completed. Mining operations, whioh were suspended while the mill was being installed,
are scheduled to be resumed in the near future aceording to Mr. Anthony Brandenthaler,
owner and operator of the property.

' R

In addition to its regular cement production, the . 0Oregaon Portland Cement Company
has a contract to deliver 66,000 tons of agricultural lime rock, according to an announce-
ment by the A.A A, in PIT AND QUARRY, June 1945, This rock will come from the company's
quarry at Lime, Baker County, Oregon, and will be used almost exclusively in the Willamette
Valley. ‘ ‘ '
* ok ok ok K

The Woodward property on East Eagle Creek, Baker County, is being reopened by the
Chadwell brothers., Work consists of both new drifting and cleaning out of old caved workings.
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Ibex Mining Co., P.0. address Vancouver, Washington, 1s milling ore from the Ibex Mine,
Cracker Cresk District, Baker County. About 10 men are employed in the mine and mill.

* ok % ok X

Small but steady production of monumental granite is being maintained at the Northwest
Granite Quarry, operated by George Burr, Haines, Baker County, Oregon.

* % %k X X

The Baker Diatomite Company has recently taken over property containing diatomaceous
earth occurrences near Keating, Baker County.

* % K K K

The Grande Ronde 0il and Gas Company, Mr. M. R, Wallace, Piedmont, California, is
planning to drill a deep test well for oil in the La Grande valley near Hot Lake, Union
County. Work on the derrick is about completed.

* k k Kk Kk

The Union Silver Mining Company is now re-equipping its Indiana Mine, Camp Carsoen
District, Union County, with heavier machinery, and plans to continue exploratory worke.
The ore i3 a lead-zinc-silver ore.

* X X ¥ %

The Enterprise Lime Company has taken over the old Black Marble Company quarry and
plant near Enterprise, Wallowa County. Some lime was burned late in 1944, but operations
were temporarily suspended due to difficulties in trucking between the quarry and plant
during the spring thaws. The plant is completely reconditioned and the conpan& plans to
resume burning of lime immediately. The entire production to date has gone into industrial
ochannels, but the plant is equipped to produce several of the various processed products
for the building trade and agricultural use after the war.

%k ok % % %

Light weight cement bullding blocks are being made in Bend, Deschutes County, by
the Bend Concrete Products Co. Pumice is used for the aggregate,
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Various mine .owners have returned to their properties and plan to spend the summer
doing prospecting work., In the Greenhorn District, Grant County, Mr. Van Hallberg is at
the Banzette; Mr, Hayes is at the Rabbit Mine; Frank Klein is at the Golden Gate and
Nr, Helmer 18 at the Paramount claims. In Mormon Basin, Mr, McAllister has returned to

his Hannahan Group.
LEEE B
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Mr, Arnold Muck of Portland has completed an access road to his limestone deposit
on Cheney Creek which 18 about eight miles southwest of Wilderville in Josephine County,
Some equipment has been moved to the quarry site to be used in development and exploration.

* ok & ok ¥

The Sullivan Lime Co, at Rogue River 1s mining and grinding 80 tons of agricultural
limestone daily from their quarry on the left fork of Foots Creek. The limestone is going
largely to the Willamette Valley where it is being used for agricultural purposes. A
small quantity is also sold locally.

X ok ok kX

Mr., P, K. Holdsworth of Seattle is preparing to pump out the Almeda mine which has
been flooded since 1942 when closed because of war conditions, Prior to closing ore was
shipped to the American Smelting and Refining Co.'s smelter at Tacoma. Mr, Holdsworth
expects to resume his diamond drilling and exploration program and to ship siliceous gold
ore to the Tacoma Smelter as labor and materials become available,

* % % X %

Mr, H, S, Fowler, examining engineer for the Consolidated Mining and Smelting Co, of
Canada, Limited, spent a week during the early part of June examining copper and gold
properties in southwestern Oregon.

* ¥ ok K %

Mr., Ben Baker i3 putting his 20-ton concentrating mill in operation near Bolan Lake
to treat lead, gold, and silver ore from several adjacent properties.

% % ok x %k

Mr. W, B, Robertson has resumed diamond drilling at the Oregon Chrome Mine on the
Illinois River as a result of the Metals Reserve Co. announcement that they would continue
to purchase chrome ore until the end of 1945.

* % *x X %

Mr. Do C. Beyer has resigned as englneer in charge of the Grants Pass stock pile for
the Metals Reserve Co. His assistant, Mr. H. A, Jensen, is in acting charge of ore pur-
ochase, The Metals Reserve Co, has not announced who will replace Ur, Beyer, '
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C00S BAY COAL REPORT

Important coal reserves amounting to many millions of tons located close to tidewater
are desoribed in a 160-page bulletin entitled '"Geology and Coal Reserves of the Coos Bay
Quadrangle, Oregon/® just released by the State Department of Geology and Mineral Industries.
This report gives the results of a survey authorized by the forty-second Oregon Legislative
Assembly and financed Jointly by the State and Coos County. John Eliot Allen and Ewart M.
Baldwin, department geologists, are the joint authors.

Many analyses show Coos Bay coal to be satisfactory for both domestic heating and
industrial purposes. Formerly this coal was mined and shipped to San Franeisco by coastal
vessels, Cheap fuel oil killed this market, and until recently, mining of Coos Bay soal
has been relatively dormant., A new project designed to mine and slean coal by modern
methods has recently been put into production at Coos Bay. -

The bulletin contains a detailed description of the geology of the Coos Bay area, and
includes a two-color geologic map of the Coos Bay quadrangle. Results of exploration of
1000 aecres of coal land by shallow drilling in search of siripping coal are also given,
The price of the bulletin is $1.00 postpaid; it may be obtained by writing the Department
at 702 Woodlark Bldg., Poriland 5, Oregon,
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OREGON'S OLDEST PRACTICING ENGINEER PASSES

DeWitt Clinton Nelson of Baker, who actively practiced civil and mining engineering
in Baker, Oregon, for 67 years, died July 3. He practiced up to within a few days of his
death and would have been 94 years old had he ltved twelve days longer. It is believed that
in point of long ocontinued professional work his remarkable record has been unsurpassed.

Mr. Melson was born in Butler, Montgomery County, Illinois, July 15, 1851, the son of
Levi and Nanoy J. (Wood) Nelson. The family crossed the plains by ox team arriving at
Portland, Oregon, in September 1852, They lived in Portland until 1865 when they moved to
LaGrande and thence to Baker in 1867.

In 1878 Mr. Nelson began his professional career as a civil and mining engineer. He
became a U,.3, Deputy Mineral Surveyor and was also active as a stockholder in the Baker Iron
and Supply Company. Mr. Nelson married Miss Mary A, McNulty in 1877. The two nearest sur-
viving relatives are Mr, V.V, Sparks, Caldwell, Idaho, and Mrs, Mabel Nelson, Baker, Orsgon,

Mr, Nelson was very prominent in the Masonic. order, and was a member of the Baker Lodge,
No. 47, P. & A.M.; Keystone Chapter, No, 15, R.A.M.; Hiram Counocil, No. 18, R. & S.M.; Esther
Chapter, No. 11, 0.E.S.; Baker Commandery, No. 9, K.T.; Oregon Consistory, A. & A.S.R.; and
Al Kedar Temple, A.A.O0.N.M,S.
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PORT ORFORD METEORITE

"Mr, Pixit" in the Oregon Journal of July 15 gives an interesting account of the dis-
covery of the illusive Port Orford meteorite and credits Professor J. Hugh Pruett of the
University of Oregon for the information supplied as follows: .

In the year 18594Dr. John Evans, government geologist for Oregon and Washington, was
exploring the region near the coast in Southern Oregon, It was his habit to forward rock
specimens to scientists in the East for laboratory analysis., One of these scientists was
Dr., Charles T. Jackson of HNew York, While examining a package of new arrivals Jackson made
a sensational discovery. In the lot was a pileoce of roeck like nothing on earth., It con-
sisted of a metallic network, inclosing stony material. Chemical analysis showed that the
metal was principally iron containing about 9 percent nickel. This clue confirmed by other
evidencé, proved that the specimen was part of a meteor of unusual characteristiocs.

When the disscoverer, Dr. Evans, learned what he had found he furnished from memory a
description of the meteoric mass from which he had taken it. He said that 1t was "in the
mountains about 40 miles from Port Orford and easily accessible by mules." He estimated
its weight at fully 22,000 pounds and said that the exposed surface rose about three feet
from the ground. When a Boston scientifio society prepared a memorial to congress asking
that search be made for the treasure, Dr., Evans recalled more details, He wrote: "Thers
cannot be the least difficulty in finding the meteorite. The western face of Bald mountain
where it i1s situated is, as its name indicates, bare of timber, a grassy slope without pro-
Jeoting rock in the immediate vicinity of the meteorite, The mountain 4s a prominent land-
mark, seen for a long distance on the ocean, as it is higher than any of the surrounding
mountains.": But in 1860, before arrangements for the expsdition to find and unearth the
strange meteorite had been completed, Dr. Evans died. No one else had his exact knowledge
of its whereabouts. The missing meteorite has never been found., It is mentioned among the
who's who and where's where of meteorites in scientific catalogs with the location given as
"latitude 42 degrees, 46 minutes north and longitude 124 degrees, 28 minutes west." This
would be about right for Port Orford, but it doesn't help to spot the meteorite., The con-
servative and scientifically skeptical Smithsonian Institution offers a reward for its dis-
covery and plenty of scientific bodies would pay a good price for it.

So Af anyone wants to pick up a little loose change and get his name into a scientific
publication, all he has to do is to find the lost Port Orford meteorite., The winds and storms
of many years may have covered it with dirt, but it is probably still lying where it fell,
Rooks of that size and weight are likely to stay put.
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WHY STUDY FOSSILS?
by

Dr. E. L. Packard
Head of Geology Department, Oregon State College

Pleistocens man was both a student of minerals and fossils, He early recognized
the superior qualities of flint for the manufacture of his sharp-edged tools and he
brought fossil specimens into his caverns.

Twenty thousand years later the Greek philosophers were puzzling over strangely
marked stones which had some resemblances to the shelled life of the ssa. Even Aristotle
did not understand them. He seemed to have believed that fossil fish lived motionless
in the rocks. Some of his contemporaries and followers expressed thelr wierd concep=-
tions of the origin of fossils, For some fifteen centuries no one made a careful study
of fossils, and all adhered to the ancient idea that fossils were formed by some plastic
force of nature; represanted some strange manifestation of the influence of the stars;
were the unsuccessful attempts of the Creator to populate the earth; or that they were
due to some other equally fantastic action. Finally men began to e;amine fossils more
eritically and realized that they repressdnted animals and plants that once had lived
on earth., Their study, however, was restricted to the mere description, for no scheme
had been devised that would tell when they were living or the order of their appearance
on earth,

As early as 1719 writers were showing the evidence for their belief in an orderly
arrangement of the rocks of the earth!'s crust, and the idea of a succession of beds or
"formations" was formulated. Among such writers was Linnaeus, (1768) and Justi, (1771).
They introduced the.time element, for they recognized that the bottom most bed in a
geologlc seotion was the oldest in the serles. Nerner emphasized this time conception
and taught the necessity of precise description of the mineralogical characters of each
“formation", Williem Smith advanced a step further by proving that the fossil content
of a stratum would serve as a valuable aid for the identification of a given bed or
formation. This made it possible to correlate fossiliferous beds outcropping at distant
places, Thus fossils became a tool for correlation in the hands of that founder of
stratigraphy, and geologio mapping of contemporancous strata became possible, All
stratigraphic geology 1s founded on these principles of superposition of strata and the
contemporaneity of identical or closely similar faunas and floras,

St111 another step was necessary before the study of fossils could be made to reveal
the history of 1ife., Cuvier described the fossils of a given formation, and recognized
that those from one bed differed from those in a bed above., He attributed the difference
to world catastrophes, as the Deluge, and a subsequent recreation of the life as repre-
sented by the fossils in overlying beds. Lyell in 1832 obJjected to such an interpretation
but 1t remained for Charles Darwin to explain clearly such faunal differences on the
basis of organic evolution.
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Fossils then acquired an added interest, The biologists sought among fossil speci- \\ ?'
mens the evidences of primitive ancestors of living types; and their colleagues, the \i
paleontologists, discovered remarkable evolutionary sequences, suoh as the horse series, '
and desoribed unimagined animals of past ages. The whole vista of life, thus was extended
back for hundredsof millions of years, and the outline of the history of 1ife becams
clearer.

Since the study of fossils was of interest to both the stratigrapher and the biologist,
an extensive literature has been developed. Fossils found ininnumerable localities have
been named, described, and their geologic ranges accurately determined. This body of in-
formation so necessary to the identification and correlation of strata has become, in the
hands of the trained geologists; an invaluable tool for all geologic work involving sedi- 4
mentary rocks.

The economic importance of the study of fossils was first recognized some thirty or
forty years ago when gsctive exploration for oil began in this country. It was evident
that the petroleum geologist must know sequences of strata through which the bif was
passing. To do this he relied in part on the fossils which wers brought up by the driller
and which matched those in the sequences he had established from nearby surface exposures,
Thus the correct identification of the index or key fossils from each horizon was of great
importance, Trained paleontologists were therefore employed to build up faunal successions
and to identify each fossiliferous horizon passed through by the drill.

This demand for closer correlastions led to more extensive collecting, acourate determin-
ation, and the publication of faunas by federal, state, or institutional agencies, Uni-
versities and colleges were called upon to train paleontologists, who readily found employ=
ment with producing o1l companies. Such studies led ultimately to an investigation of the
long neglected group of minute fo08sils known as Foraminifera, whose clacareous shells, though
abundant, had never been adequately studied. By the twenties, the importance of microfossils j/
was recognized, Hundreds or thousands of specimens might ococur in a cubic inch of rock taken
from a well core, Micropaleontology laboratories were soon established in educational ine
stitutions and by thorloading 011l companies. Other groups of minute fossils were discovered.
Consequently the microscope has become a necessity in the laboratories of the oil companies,

The study of fossils, as we have seen, has through thousands of years, given man glinpées
of the 1ife of the past; furnished proof of the fact of organic evolution; given an outline
of the history of life on earth through some 1800 millions of years, and unexpectedly de-
veloped into a tool in the hands of stratigraphic and economic geologists which permits pre-
cise identification of strata often containing a wealth of oil or other geologic resourcss.

The future of paleontology lies in the further development of that "pure™ seience: its
future contributions to a number of biological sciences, and the further expansion of these
practical aids to the economic and industrial life of the country.

How can we contribute to the advancement of *pure' and applied paleontology of this
state?

I. By intensive systematic colleoting, at all known fossiliferous horizons of
the State.

2, By the establishment of adequately equipped and staffed laboratories at
Oregon State College, the University of Oregon, and the State Department
of Geology and Mineral Industries.

3. By the study, identification, and publication of paleontologiec date in sucha
form that it may be easily available to the general public as well as specialists.

4, By the building up within the State a complete collection of carefully labeled
fossils, and by so organizing the collection that it may be available to qualified
persons for the identification or further studies of the ancient animal and plant
life of Oregon,
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ATOMS AND THINGS

In September 1940 the ORE.-BIN contained a brief artiols
commenting on the uranium isotppe U 235, Because of the
recent astounding development in bombing Japan, this ar-
ticle appears to have present-day interest and is repro-
duced herein,

ﬁnddrstanding“&t internal combustion engines was acquired by hundreds of thousands

of péopfe by tntimate association with Henry Ford's Model 7. Knowledge of radio oir-

cutts and vagarlcs of the ether became rather commonplace with the universal use of radio
sets. Flying is becoming so ordinary that most schoolboys know their aeronautics better
than their spelling. 'So what!{ Well, these are just thoughts in contemplation of how
greatly seiéntific discoveriecs fnfluence our existence and of how surely and simply
spodentific phenomena, at.first understood by only a few Einsteins, may be brought into
our dally.lives and become common knowledge,

ke stage belrg set, meet U 235, for this mysterious looking symbol (not a German
submaﬁine) 1s Ytkely to be the cause of making physicists out of future generations and
be the incentive for the boys and girls to get intimately acquainted with atomioc nucledi,
protons, neutrons, isotopes, atom smashing, gamma rays, and other of that i1k, now known
or partly known to only a few of the members of the inner circle of top-flight scienticsts.
Perhaps in the not very distant future U 235, or some of its robotian relatives, will be
heating and lighting the house (or bomb shelter), sooking the food, driving the automo-
bile and airplane, propelling ocean liners, and rocketing space ships out from Kother
Earth to disturb the tranquillity of our neighbors of the solar system. (Who doesn't
enjoy the role of oraclel)

But to get down to cases and atoms. In the early horse and buggy days, 1t was
‘Sodentifiec gospel that the atom was an indivisible particle - the smallest particle of
an element that could exist, That theory is literally shot to pleces, Now, an atom
Is'belleved to be a sort of blur held together by electrical forges, There is a central
atomic ‘nuecYous made up essentially of particles called protons and neutrons, The proton
has a ‘positive charge; the neutron has none, About the nucleus is a gyrating bunch of
-negatively charged electrons, each spinning on its own axis and arranged in concentric
layers about the nucleus, In a staple atom, there are as many electrons as there are
protons in the nucleus in order to have the elesctrical charges balance., The number and
arrangement of the electrons determine the chemical properties of the atom, But it is
with the nucleus that ve are concerned now, The various elements have various combina«
tions of protons and neutrons and the total of the number of these particles in an atomic
nucleus equals its atomic weight., Thus, hydrogen, the lightest element, has a single
proton and an atomic weight of 1. Uranium, until very recently, thought to be the
‘heaviest element, has 92 protons and 146 neutrons to give an atomic weight of 238, Thus,

- we have U 238 as a symbol of the normal uranium atom. The number of protons in a nucleus

determines the charge, or atomic number of an element, and there exists an element for

“‘gach number from 1 (hydrogen) up to 92 (uranium). (Recently, discoveries of heavier

elencnts have been reported).

Physiuista {end among them a number of Nobel prize winners) have discovered that by

,‘bombardins an atomic nucleus with high speed particles, such as obtained by using very

bigh .voltage apparatus, neutrons may be added or subtracted, thus changing the atomie
weight., Suoch changed atoms are called isptopes, What concerns us most, however, is that,

..in_this process of atom=smashing, energy is released in enormous quantities, The isotope
of particular interest at the present time 1s U 235, which has 3 less neutrons than U 238.
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While atomic nuclei may be smashed with release of energy, the energy required is usually
greater than that obtalned as a result of the smashing. But the isotope U 235 is, at
present at least, unique in that it may be readily smashed with the resuliing release of

a stupendous amount of energy. Various estimates of the quantity of this energy have

been made, all showing, by comparisen with our present sources of energy, the tremendous’
amount of released power potentially available, These figures are something of the order
of comparing the forse of a boy's airerifle with that of a battleship's 16-inch gun. The
pioture is disturbing to the imagination, but we may as well take it ealmly, U 235 hasn't
been tamed as yet. : . .

There are various hurdles to take before this atomic energy can be utilized, The
present problem is how to isolate a sufficient quantity of U 235 so that it may be tested.
Various methods have been tried without much success 80 far, but it seems rather inevitable
that the problem 1111 be solved eventually, for it 13 reported that over 300 scientists
are at work on this and related problems, Probably other usable isotopes will also be
found and put to work. Then a few ounces of U 235 or a brother isotope would be capable
of driving your car or plane to New York and back and still have some power left over,

The question of eontrol of suoch concentrated power naturally arises, As far as this
writer is concerned, he'd prefer a nice safe dynamite faoctory in which to work rather
than a laboratory containing a couple of grams of U 235. At this distance, investigating
isolated U 235 appears to be something along the lines of jiggling a can of nitroglycerine.

F.W,L.
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URANIUM NOTES
. by
John Eliot Allen

In 1896 Henri Becquerel discovered that phosphorescent salts of uranium emit radiations
capable of passing through black paper opaque to ordinary light and of affeciing the silver
salts of a photographic plate. These radiationeg are salled Beequlrei r&ys and substances
which emit such rays are saild to be radloactive. All uranium and thorium minerals are radio-
sotive = that is; their atoms are unstable, and slowly undergo spontaneous disintegration
to form substances some of which may be separated and identified., Mme. Curie, one of
Becquerel s puplils, discovered that one uraniun mineral, pitohblende, wag mych more strongly
radioactive than could be accounted for by its uraniup content, and after months of wark she
succeeded in identifying two more highly active elements, radium and polonium,.

Sinoe that time it has been shown that both thorium:‘and uranium successively disinte-
grate into one after another of a long string of elements and their isotopes (varieties of
the same element with different atomic weights).

In 1939 it was discovered that an isotope of uranium with an atomic weight of 235
(common uranium has a weight of 238) could be split in two by bombarding 1t with electrical
particles in a oyclotron, and when this breakdown occurred there was a releass of tremendous
amounts of energy., The application and control of this energy suggested the possibility of
a revolution in power production, Workers then were unable to separate the isotope 235 from
uranium 238 but the potentialities of the discovery were so great that after this war broke, !
the allied governments devoted all avallable scientific talent - some 300 or more of the
best chemists and physicists in the nations - and all of the available uranium supply - some
hundreds of tons from the mines in Colorado, in nerthern Canada, and in the Belgian Congo =
towards the solution of the problem. Their success has ended the war with Japan within one
week of the time the first atomio bomb was dropped, and the cost of the project, although
amounting to more than two billions of dollars, has been repaid many times over in shortening
the war and saving lives of our service men.
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Radium is always present as an impurity in uranium minerals in the ratio of about
1 (radium) to 3,000,000 (uranium); in other words, it takes 5.2 tons of metal to produce
1 gram of radium. Uranium 235 is much more abundant, with a ratio of only 139 to 1
which gives 6,500 grams or over 1li pounds per ton, if the recovery of the rare element
oould be made 100 percent, which is doubtful, ’

Uranium occurs most abundantly in two minerals, carnotite and pitchblende. Carnotite
is a mixture of uranium, vanadium, and potassium oxides. Theoretically the pure mineral
contains over 67 percent uranium oxide, but in nature impurities reduce this percentags,
Analyses of two samples of carnotite from Montrose County, Colorade, are given in U.S,
Geologioal Survey Bulletin 770, page 726, as 54.89 percent and 54 percent uranium oxide
(003) respectively, Pitchblende, or uraninite, is an indefinite mixture of uranium oxides.
Analyses given in the bulletin cited above range from 65.06 percent to §3.91 percent
uranium oxides (U0, end U03). At least 40 rarer minerals contain uranium.

Thorium is a constituent of monazite, a not uncommon mineral, found chiefly as one
of the heavy minerals in some sands, although the primary sources are in granites, gneisses,
and pegmatites, The principal commeroial sources of monazite have been Brazil, India, and
Ceylon, although deposits are known in the Carolinas and Idaho.” Some 9 other minerals
contain thorium.

Carnotite i1s found in lode veins in metamorphic roeks (im South Australia), and in
ancient sediments associated with vanadium minerals near Placerville, Colorado, and in
adjoining regions. There it is probably derived from veins nearby by solution and re-
deposition. Much of this deposition appears to be governed by presence of organic matter
in the sediments, since extremely rich concentrations are found in petrified tree trunks.
According to "Ore Deposits of the Western States™ two petrified logs at the San Miguel
River yielded 105 tons of ore, which contalned 5475,000 in radium, $27,300 in uranium,
and $28,200 in vanadium, The ore averaged 1.25 to 1.5 percent*UgOa. Carnotite has a
csharacteristic bright canary yellow color, not the reddish yellow of iron oxides. The
common occurrence is as a yellow powder in sandstones. It coats cracks in the sandstone
and fills cavities between the grains. The sand is also commonly cemented with calcite
near the deposits. Fossil wood, leaves, and reed fragments, as well as fossil bones are
nearly always associated with carnotite, which sometimes replaces the organic material,
In some places the ore 1s green, occasionally showing a little black in the richer portions.
It varies from medium to a light gresn, but usually has a yellowish tinge.

Pltohblende ocours in gold-bearing quartz veins in granite, often associated with
silver, cobalt, niokel, and other metals. It occurs in a number of localities in the
United States, but thess are relatively unimportant in comparison with the deposits dis-
covered in 1930 by Gilbert La Bine on the shore of Great Bear Lake near the Arctic Cirele.
These deposits, developed by the Eldorado Gold Mines, Ltd., produced in 1940 nearly 40
percent of the world's radium, and yielded 1,100 tons of concentrate during 1939, with a
radium oontent of 8§ grams monthly. This would mean that the uranium production was of the
order of 3,000,000 times this amount, or about 3 tons of uranium metal per month, or over
30 tons per year.

The pitohblende ore from which Mme. Curie first produced radium came from mines at
Joachimsthal in Bohemia, whioch formerly were operated by the Czechoslovakian government,
and were taken over by Germany in October 1938. The deposits were estimated to contain
300 grams of radium yet unmined, which in proportion would be associated with 1000 tons
of uranium. In 1938 they were producing at a rate of about § grams of radium per year,
less than that produced per month in Canada.. Before the mines were acquired by Germany
the Reioch's only other source, besides imports, was from radioactive silt at Bad Kreuznach.
This source yielded about 20 metric tons per year, containing about 1.75 milligrams of
radium per ton.
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Portugal also produces small amounts of radium.but the largest mines in the old world
are in the Belgian Congo whioh, beginning in 1925, have shipped to the United States soveral
hundred thousand pounds of uranium oxide, according to reports in "Mineral Resources of the
United States," published by the U.S, Geologloal Survey, and "Minerals Yearbook" published
by the U.S. Bureau of Mines. In 1939, 1,439,324 pounds was imported by the United States
from this source., In 1940 several thousand tons of crude ore was imported, since the re-
fineries at Oolen, near Antwerp, had fallen into German hands. '

The analyst can determine radiocactivity in minerals by means of the elestroscope and
the Geiger ocounter apparatus. Both instruments have a high degree of sensitivity. Amounts
of uraniua as low as 0.1 percent can be determined by the spectrograph. Uranium will
darken a photographio plate if left near it overnight; this is a reliable and inexpensive
field test,

Pitohblende is a heavy black mineral, heavier than common black sand minerals and
almost as heavy as tin ore or ocinnabar, and hence the black soncentrates from the tried
and true panning method of prospescting will include pitchblende if 1% 1is present., It is
usually massive, and can be scratched with a knife although it is hard enough to scratch
a copper penny., It has a pitchy lustre, hence 1ts name.

Pitchblende is found in granitic and metamorphic rocks in quartz veins, nearly always
with sulphides of other metals such as lead, iron, copper, cobalt, and zinec.
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NEW CHAMBER OF COMMERCE BOOKLET

"Let's Look at Portland" is the title of a new booklet issued by the Portland Chamber
of Commerce and sponsored by the Industries Depariment, Chester K., Sterrett, Manager. Al-
though this booklet is aimed at furnishing basic industrial information on metropolitan
Portland and tributary communities, in so doing, it contains a large amount of worthewhile
information on the natural resources of the whole state and region. Factual information
is supplemented by many illustrations throughout its 48 pages. This booklet is a valuable
report, in condensed form, on Oregon resources and industries,
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HISTORICAL NOTES

laptoén Oregon contains some gold-bearing alluvial areas whioch have
received relatively little attention since early days of mining beczuse
of lack of easily obtainable water, One of these is in northern Malheur
County as desoribed below, The description is taken from the report of
J. Ross Browne on the "Mineral Resources of the States and Territories
West of the Rocky Mountains® for the year 1868. In this as in all other
placer areas discovered in the pionseer days, the first mining was by small
scale methods; later ditches were constructed, some of them over long
distances, to supply water for hydraulicking. The water thus obtained was
expensive and usually insufficient to supply all demands. When the rich-
est and most eaiily accessible gravels were mined, activities languished.
It would appear that some of these “"high bars" now offer possibilities of
profitable large-scale operation because of improvements in handling ma-
toerials. Investigations of these areas seem to be warranted in the light
of modern conditions.

Additional items from the above - named report are appended to give
other sidelights on the Oregon picture as they appeared to pioneer writers

and investigators.
gators Editor

Mineral Resources

The mineral resources of Oregon, though not so thoroughly prospected as those of
adjacent States and Territories, are both extensive and valuable, and will no doubt at
some future time form a prominent souree of wealth. \

Placer linlngAha- been carried on extensively and profitably in the southern
counties since 1852, and the mines of John Day and Powder river have yielded several
millions of dollars since their discovery in 1860, The annual product of these mines,
until within the last two years, has bsen from $1,500,000 to $2,000,000, In common with
the surface deposits of elsewhere, there is a gradual diminution as the placers become
exhausted, New discoveries, however, are being continually made,

Willow Creek Mines:

- A writer in the Oregonian thus describes the mines in the Willow creek country,
& rogion which has attracted sonsiderable attention of late:
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“"fillow creek is"a branch of the Malheur, having its source near the head
of John Day's river, and, flowing near 100 miles in an’easterly direction,
discharges its waters into the Malheur about 15 miles above its Junction with
Snake river. Although a long stream, Willow creek, owing to the nature of the
ecountry through which 1t flows, much of it being a low mountain or hill country,
destitute of timber, receives but few tributaries, and those few of small size,
It 48 but a small stream in proportion to its length, and its surroundings are
gloomy enough and differ but little from those of the Malheur, Owyhees, and other
tributaries, on the south side of Snake river, between Farewall Bend and old
Fort Hall,

"The mines on the tributaries of Willow creek were, I believe, first discovered
in 1862, at what is known as Mormon or Humbolt basin, nearly at the same tims, by
one party from Salt Lake and another from the Humbolt mining region in Nevada.

This 18 a small but rich camp, and only lacks plenty of water to render it one of
the richest in the upper country. But watdr it can never have from any outside
source, a8 the basin 1s higher than the source or'any of the streams around it,

80 that the miners in that locality will have to be content with the scanty supply
they now have for three or four months in the year.

"But what are known as the Willow oreek mines are situated on the south slope
of the divide, between the waters of Willow creek and Burnt river, and ars now
divided into Shasta, Easton, and Willow Creek districts.

nShasta district comprises Shasta creek, Rich creek, Cottonwood creek, Quartz
gulch, and many others. Mining has been carried 6n to some extent on Shasta
creek for several years, but 1t was not until last summer that the district was
prospected to any extent, or assumed any importance as a mining camp, or became
known as such outside of its immediate vicinity., Since then greatly exaggerated
reports have gained circulation in Idaho, Oregon, California, &c,, as to the rich-
ness and extent of the mines., In most of the creeks and 3u1cho| in Shasta dis-
trict good prospects have been obtained of rather coarse gold, mostly on the bed
roock, which is usually of slate, and generally from 10 to 25 feet below the sur-
face, Shasta, like most of mining districis, contains an eambryo towa which re-
Joices in the name of El Dorado City, indiffersntly supplied with everything but
whiskey.

"Easton district was organized last summer, and is situated east of and
Joining Shasta distriect, It contains a large number of gulches, some of which
were worked during last summer, paying very well, Good prospects have been
obtained in many others, and if water were plenty it would be a lively camp
next season, and continue so for two or three years, In these districts the
g0ld is finer than in Shasta district, and the bed rock (if rock 1t can be
called) is a kind of cement of clay and gravel.

"Willow Creek district has recently organized, and comprises the lower part
of Mormon Basin creek and a number of gulches east of it, but gold in paying
quantities has only been found in one of them. This district is immediately
east of Easton district, and the mines are of the same character. These dis-
tricts are all on the north side of Willow creek, and are comprised in a space
of about 12 miles in length and but little over one in width,

‘"Water is very scarce in all the mines in this viecinity, During the spring
the melting snow'furnishes a good many gulches with water for two or three
months., After that is gons, all the natural water in Shasta district would not
amount to more than one sluice head in Easton district, including the water in
Mormon basin creek, about two, in Willow Creek distriot about one. And in
speaking of creeks in those districts the reader must bear in mind that all the
gulches in which water flows during summer (no matter how small the quantity)
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is called a creek. Most of the gulches are dry during the fall and winter, and
a prospesctor frequently has to carry dirt one-half mile or more to find water
to wash it. Another great inconvenience heres 1s the scarcity of timber, it
being on the mountains and in canons remots from the mines. Lumber for mining
and building purposes has to be hauled from 8 to 16 miles, and fire-wood from
two to five miles, the former costing about $70 per 1,000 feet, and the latter
from $12 to $14 per cord.

“The climate here 1s similar to that of the Grande Ronde and Powder River
valleys, the amount of snow falling being much less than in the mining regions
of Idaho, Yet the winters are very cold, The past two weeks have been about
as 00ld an any weather I ever saw during several years' residence in the mountains,
The snow i3 now about 10 inches deep in the mines, and_ perhaps two foet deep on
the divide between Willow oreek and Burnt river,

“There 18 mucsh good agricultural land along Willow creek, Burnt river, and
other streams in this vicinity, upon which abundant supplies could be raised
for all this part of Oregon, unless the crickets, which seem to be one of the
natural productions of the country, should claim too large a percentage of the
ocrop.

"Several different ditches have been talked of for bringing water from

Willow creek and Burnt river for mining purposes, which would supply Shasta

. district and subsequently districts east of that, only one of which has been
prosecuted to any extent; that being the ditch of Carter, Packwood & Company,
which 18 one of large extent, and will, when completed, supply a large extent
of mining ground with water and give employment to many men. But unfortunately
there i1s little probability of its completion in time to do any good next
summer; so that many owning claims will have to walt another year before they
can work them to any extent, as the mines are of such a nature that they can
only be worked by the hydraulic or ground sluice, which requires a large amount
of water,

"There is a large extent of unprospected countiry in this part of Oregon,
in much of which it is probable gold may be found. Were the facilities better
for working the mines, this would soon be a populous portion of the State,
but much of the country is destitute of timber and water.

"There is but little to induce men to come here at préient, but if any do
come from Oregon and California, they had best not come before the first of
May, as before that time the weather will be stormy and unsettled, and they will
find it rough camping out in a country where even sage brush for fuel 1s not
very plenty.

"There are a few stores in the country, at Clark's oreek, Mormon Basin,
and other oamps, but they are poorly furnished with mining tools, clothing,
groceries, and in fact everything but whiskey, and other beverages of 1like
nature, which are supposed to be necessary in a country where water is not
very plenty. Our nearest post office is at Express, nearly 20 miles. We
get our mail matter from there or from Auburn, which is upwards of 35 miles
distant., A mail route which would accommodate Clark's Creek, Mormon Basin,
and the Willow mines is very necessary, and should receive the attention of
our postal authorities.v

* & Kk % % %

The following extracts from a premium essay written by Mr. ¥W. Lair Hill Tor the
State Agricultural Society give a correct idea of the general resources and productions
of Oregon. The descriptions of the country and facts stated are entirely reliable:

* % %k % %k %
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"physical Geography, &c: All the couutry'in North America lying west of
the Mississippi river has a common axis of elevation, which is the great chain
of the Rocky mountains, and their southern continuation; the Cordilleras of
Mexieo, The Sierra Nevada range, with its northern extension, the Cascade
mountains.of Oregon and Washington Territory, constitutes a secondary axis
which materially affects the entire country of the Pacific coast, both in soil
and climate. ’To the volcanic forces of these two great central lines of subter-
raneous commotion is originally due the physical geography of Oregon.

"It is generally known that the Rocky moyntain range is chiefly of igneous
composition. Some portions of this range are of plutonie character, while
some bear unmistakable evidences that their upheaval was prior to the process
of consolidation. Sandstone abounds in many places in these mountains and
very considerable silhrian deposits are alse found: Gold-bearing rocks occur
in various localities. Where sedimentary rocks are found they are frequently
regular in their stratification; genérallyg 1ndee&,'distorted from their orig-
inal position; but nevertheless rétaining perreoily their stratified character,
These roocks are usually interleld with micaceous slate, and rest on masses of
granite and gneiss, Mica 18 so abuhdant in some places that 1t may be found
in extremely thin flakes in all the water of the mountain streanms.

v0f the same generél character is the geological structure of the Cascade
range, except that there 1s .less of stratified rocks, and stronger indications
of recent volcanic action are observed, Basaltiec and granitic rocks constitute
the geological basis of the country. Slate and other argillaceous rocks, and
a sort of irreducable limestone, also characterize the western slope of the
continent. Metamorphic features become more marked the nearer we approach the
Pacifioc coast;, until;, arriving at the Cascade rahge, this characteristic is
seen in its most clear and unmistakable aspects."

* K K K % %

“Although the general character of this region is indicative of its having
had formerly a volcanic origin, still there i1s found here a large proportion
of sedimentary rocks, especially sandstone and a sort of conglomerate of highly
silicious ocomposition, which often contalns shells and other indications of its

'ssdimentary formation. In the Willamette wvalley this feature is chlefly ob-

served on the western side of thp river; and 1p'the,Uupgng@pnd Rogue River
valleys it yecones mors marked on approaching the sea-coast. Shales and a sort

"of argillaceous limestone, irreducable by thp"ord;ngry process of heating and

slaking, also abound in many places. The country here is of a much less mineral
character than that east of the Cascade mountains, or even than those mountains
themselves. Notwithstanding the evidences of volcanic origin common to all the
western coast of Amerioa, and of which this region presents many, the rooks here,
and especially on the Coast mountains, are often found regularly stratified, and
in some instanoes their parallelism remains undisturbed for considerable dis-
tances, -

"The geological basis of the Coast mountains is sandstone, Seoriaceous and
trappean masses occur in the more voloanio localities, At the interseciion of
these mountains by the Umpqua river, sandstone prevails, and the strata remain
uninterrupted, except at long intervals.n

% % % %

"The Grande Ronds, lying a few leagues north of the Powder River valley, is
a beautiful circular valley some 20 6r 30 miles in diameter, watered by a stream
bearing the same name. Surrounded by high hills or spurs of the Blue mountains,
its amphitheatrical form, relieving its smooth, grassy surface, intersected by a
bold stream fringed on either margin with small trees, renders it sufficiently
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charming, to say nothing of the fertility of its soil, which is unsurpassed.
Settlements are being made in this valley, also, by the emigrants who have
come over the plains, but it will not all be occupied this season.

"The following analysis of the soil in Powder River and Grande Ronde
valleys is reported by Fremont:

Powder River : Grande Ronde
Silica o ¢ o « v « . « 72.30 Silica . v « « < » ¢ « 7081
Alumina . . + « . . o 6.25 Alumina . . « + « o « 10.97
Carbonate of lime . . 6.86 Lime and magnesia . . 1.38
Carbonate of magnesia 4,62 Oxide of iron . ., . o 2.21
Oxide of iron . . . . 1,20 organic matter . . . . 8.16
Organic matter . . . . 4,50 Phospate of lime . . » 1.38
Water and 1658 . . . . 4.27 Water and loss . . . . 5.46
100.00 100,00 »

Siefe e e o oo e ki e o o ok s K ook o Rk ROk %k

PAINT PIGMENT SHIPPED

buring the past month 20 cars of limonite, mined from the Ironcrest property, have
been shipped from Scappoose, 20 miles northwest of Portland., This material will be used
a8 paint pigment in the San Francisco Bay region,

AR OO SRR AR AR K
QUICKSILVER INDUSTRY MAY BE DOOMED

Since the termination of the war in Europe, Spanish quicksilver has been imported
into the United States in large amounts. There have also been large steady receipts of
Mexican quicksilver. Thus supplies in this country have been built up to a size that
is dangerous to an orderly market. The price has dropped below $100 a flask but there
are few buyers. One producer 1is reported to have over a thousand flasks on hand for
which there 18 no market. This "dumping" of fopreign quicksilver on the United States
market can have but one result unless a halt i8 called; and that i3 the complete shut-
down of the quicksilver industry in this country,

EXE L ESSE LRSS L S R L L

MERCURY IN JULY 1945

The following items are taken from the U.S. Bureau of Mines monthly mercury report
for July released September 13, 19h5:

Record-breaking imports were the feature of the mercury industry in July, according
to the Bureau of Mines, U,S, Department of the Interior., Imports amounted %to 19,354 flasks
and were 77 percent above the previous high monthly record for April. Meanwhile oconsump-
tion dropped to 6,600 flasks, 1,900 below June and 2,300 below the high record in May.
Stocks in the hands of consumers and dealers at the end of July were three times those
held at the beginning of the year and inventories in the hands of producers likewise
trended upward. The price econtinued the downtrend that has been in progress since Feb-
ruary,.
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Salient statistics on mercury in the United States.

October 1944 to July 1945, in flasks of 76 pounds
Stooks at end of month 3/ [ Price per
Period Production General Exports Consumption onsumers and Producers flask at
imports dealers 4/ |74 New York
19h4:
October 2,700 886 33 3,900 7,400 2,550 $109.20
November 2,300 1,270 42 3,900 7,800 2,094 116.30
December 2,500 935 20 3,900 ‘1o,uoo 2,714 128,88
Total 1944 1/ 37,688 19,819 748 42,900 ea- - $118.36 6/
1945;
January 2,500 8ué 28 5,200 9,000 2,188 156.85
February 2,700 2,835 9 5,100 13,000 1,946 165.55
March 3,000 2,263 25 6,100 7/ 12,200 1,584 162,00
April 3,000 10,963 30 7,500 4/ 15,800 2,148 156.84
May 3,300 7,242 70 8,900 2/ 15,600 2,760 153.69
June 3,000 3,677 22 8,500 2/ 16,100 1,377 147.73
July 3,600 19,354 (2/) 6,600 2/ 32,000 3,179 140.72

1/ Pinal annual total; monthly figures not adjusted. 2/ Data not yet available. 3/ Based on location
rather than ownership. E/ Largely excludes redistilled metal. j/ Held by reporting companies.
6/ Average. 7/ kxcludes metal afloat from Europe,

Mine production:

Figures covering mercury production at domestic mines, obtained from companies that accounted for
99 percent of the total output in 1944, indicate that 3,600 flasks were produced in July and 17,500
flasks were recovered in the first six months of 1945. Production in the first six months was 7 per-
cent below the rate that prevailed in all of 1944 but it was 15 .perecent above the rate for the latter
half of 1944, California produced about 12,600 flasks in the first half of 1945 and accounted for
72 percent of the country's total, a continuation of the advanced relative inportanée assumed by this
State in 1944, The 1945 rate, howover, was about 10 percent below that for all of 1944, Nevada was
second with 2,100 flasks, indicating a noteworthy gain over the 1944 rate, The Bureau of Mines is not
at liberty to publish 1945 detalls for the remaining States of Arizona, Arkansas, Idaho, Oregon, and-
Texas and for Alaska, because there were less than three reporting companies in each of these areas,

Foreign trade:

Imports of mercury totaled 19,354 flasks in July, according to records of the Department of Com=~
merce, or more in a single month than the average annual rate for the period of high importation and
low domestic production of the nineteen twenties, The imports in July were 77 percent above the pre-
vious record of 10,963 flasks in April, Details by countries for July are not yet available.

Merocury imported into the Unilted States in October 1944 « June 1945,

by countries, in flasks (general imports)

1944 C19hy -
Pct.~Dec. Total .January February March April May June Total
Canada cae 1,565 20 1,700 wei .- --- —ew- 1,720
Chile 101 981 ---- .-- 300 --- --- 200 500
Honduras .- .- come - .- S ee- o= 23 23
Mexico 2,990 17,221 826 1,055 1,963 1,909 1,390 | 1,452 8,595
Peru .- 52 avem 80 - 51 <= aces 131
Spain - --- ceea ~-s .- 9,003 5,852 | 2,002 16,857
3,091 19,819 8u6 2,835 2,263 10,963 7,242 | 3,677 27,826

Exports of mercury thus far in 1945 have failed to reach 100 flasks in any month; they totaled
184 flasks in the first six months of 1945. Data for July are not yet available,
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ATOMIC PLANKING

Complete control of sources of supply of radio-active minerals by the
Government will be effected by Congressional and Executive action., The recent
order of the President as given below is one of the steps in the program. Many
complex problems are involved and will continually arise in making the control
of raw materials effective, as well as in supervision of all industrial and sci-
entific applications of radio-active minerals, including research. As this
program is without doubt the most critical and most important ever to confront
this country, and as adequate planning must be based on expert knowledge, Con-
gress and the President will need to rely on scientists more and more as time
goes on. It would seem to be a wise move to set up a Federal department of
science headed by a scientist with cabinet rank.

Editor

Executive Order 9613

¥ithdrawing and Reserving for the Use of the United States
Lands Contalning Radlo-Active Mineral Substances

By virtue of the authority vested in me as President of the United States,
it is hereby ordered as follows:

1. Subject to valid existing rights, all public lands of the United States, including
Alaska, which contain deposits of radio-active mineral substances, and all deposits of such
substances, are hereby withdrawn from sale and all other forms of disposal under the public-
land laws, including the mining laws, and reserved for the use of the United States.

2, So far as not in confliet with existing law, all lands in the United States, its
territories or possessions, heretofore acquired by the United States which contain deposits
of radio-active mineral substances owned by the United States are hereby reserved from sale,
and all leases, licenses, or other authorizations of whatever kind hereafter granted %o oo~
cupy or use such lands, shall reserve to the United States the right, at any and all tinmes,
to enter upon such lands, and mine and remove such mineral substances; and all such lands
hereafter acquired by the United States shall become subjsct to the provisions of this para-
graph upon their acquisition; PROVIDED, That no reservation under this paragraph shall inter-
fere with the use of the lands established or indicated by any act of Congress.

HARRY S. TRUMAR

The White House
September 13, 1945
Aot ok ok R TR R R AR K R 3K o
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CERAMIC TESTING

Introduction

The ceramic industry is not only one of the oldest but also one of the largest
industries in the country today. 1Its scope is wide, as it embraces nearly all of the
silicate industries, such as those whioch make whitewares, refractories, abrasives, and
glass, The fact that silicon is second only to oxygen as the most widely found element
in the earth's crust is an indication of the far-reaching application of this industry.
The art and science of ceramics have been instrumental in paving our roads, building
our skyscrapers, smelting our metals, providing us with dinnerware, and offering us
all sorts of ornamental forms to appease our aesthetic sense.

Clay originally was the foundation of ceramic enterprise, and although many other
substances have come into auxiliary use, clay is still regarded as the most important
of ceramic materials. The intrinsic property of clay, which allows it to be mixed
with water to form a plastic mass and then to be fired to a hard durable body, is the
basis for its wide use. A combination of both chemical and physical fﬁitors is in-
volved in the use of clay and, on firing, any number of complex silicates can be formed,
depending on the original material and 1ts subsequent treatment. The knowledge and
application of such branches of science as colloid chemistry, thermo-chemistry, miner-
alogy, mechanics, and phase rule studies are required to fashion our wide variety of
ceramic articles on a twentieth century production scale.

Because of the many factors which, during the manufacturing process, have an effect
on the final ceramic article; the testing of clays must follow the commercial practice
as much as possible, It is important to know what happens to each clay as it is sub-~
Jeected to the processes used in ceramic enterprise. Thus it is the purpose of this
paper to describe the more commonly known clays and some of their basic tests, and to
show how these tests are important in the evolution of the final ceramic product.,

Types of clay

One might say that there are as many types of clay as there are types of people.
Numerous classifications of clayl (based on various factors) have been made. Ries,
Buckley, Edward Orton, Jr., and Grimsley and Grout classify clays according to the
manner in which they are geologically formed; Orton, Sr,, classifies them according
to low- and high-grade types; Whesler and the U.S., Bureau of Mines according to uses,
Bach clay type has a number of names and the following are often referred to in
ceranic oircles,

Common clays burn to the darker colors, They are usually non-refractory,
and are used to make heavy clay products such as sewerpipe, draintile,
common and paving brick, etec,, and in art pottery.

Refractory clays may be heated to a high temperature without deformation;
cone 19 (1515° C.) is considered the lowest softening point for refractory
clays, They usually fire to a buff color and are used for making firebrick,
refractory shapes and forms, and some stoneware products,

Stoneware clays fire to a fairly dense, gray-colored body at approximately
cone 8§ (1225° C,)., Some buff-burning refractory clays are considered stone-
ware clays, however, Stoneware clays are used in the making of earthenware,
chemical stoneware, and art pottery.

Whiteware clays are light-colored, fine-grained clays and are used for making
fine dinnerware, porcelain, and electrical insulators, The two principal types

1
Ries, H., pp. 32-37
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of whitewars clays are china clay or kaolin and ball clay. China clays or
kaolins tend to be light-colored in both the raw and fired state and are
not as fine-grained and plastic as the ball clays. Ball clays are highly
plastic, fine-grained, and refractory. They fire to a white or cream color
and have a high bonding strength., Mixtures of china and ball clays are
usually used in whiteware bodies.

Making ceramic ware

A blographical sketch of the life of a clay from the time that it is prepared for
mixing to the stage of final firing emphasizes those critical points and peculiarities
which must be controlled for any successful oceramic enterprise. These critical points
and changes are the foundation for the procedures which have been developed for ceramic
testing of clays. Only those operations which are common to all ceramic products will
be considered.

Four processes must be carried out in the making of any ceramic ware., These are:
(1) preparation of the clay-water mix, (2) forming of the ware, (3) drying of the ware,
and (4) firing of the ware.

As water 13 added to the clay, the mixture first becomes crumbly and the particles do
not hold together well except under great pressures such as are used in the dry-press method
for forming ceramic ware, As more water is added, the clay reaches a stage where 1t can be
deformed and the mass will hold its shape, This is its maximum plasticity and the amount
of water required to bring the clay to this stage is known as its water of plasticity.

This clay mixture is ideal for the stiff-mud or extrusion processes, Further addition of
water causes the clay to become sticky and soft. This consistency is used in the soft-mud
process, When sufficient water has been added, the clay becomes fluid and is well adapted
to the casting process, ’

A plastic mass of clay contains a series of capillaries of varying size and because
of these ocapillaries, which have a force more than three thousand times as great as the
force of gravity, water is retained in the plastic mass,

During the drying process the water evaporates from the surface of the clay and
water 1s replaced at the surface from the center of the clay piece by this ocapillary
action. As water is removed from the clay, the particles come closer together and the
clay shrinks, The amount of this shrinkage is known as the drying shrinkage and if it
is excessive, distortion, warping, and cracking may occur,

When the clay has been dried, it is ready to be fired. 4s the ware enters the kiln,
it is partly shrunk, very fragile, and porous., It is in the form and shape of the finished
product and is composed of the same minerals with which 4t started. It has a definite
specific gravity and color, which depend on the character of the original material, When
the ware leaves the kiln, its shrinkage has increased and it is hard and strong, but not
very porous. It has the same shape as before firing, but its mineral composition, color,
and specific gravity have changed.

In the early stages of the firing any uncombined water is removed and continues to
vaporize until a temperature of approximately 600° C., is reached., This is called the
dehydration period. Before all the water is removed oxidation begins to take place and
continues until the temperature 1s about 950° C, Sulfur and carbon are oxidized and
volatilized in this period, while iron is oxidized to ferric oxide, At 900° C, vitrifi-
cation begins. At this point eutectics* and solid solutions are formed with a rearrange-
ment of the molecular structure of the clay and its associated minerals, There 13 no limit
to the vitrification period and the amount of vitrification in any product depends on the
final properties desired in the ware,

e e e L LR R
Refers to that particular mixturs of a definite composition of two or more given sub-
stances which has the lowest point of solidification.
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The firing behavior of any olay is similar to that of kaolinite, but it is affeoted
by any other minerals which may be present. All ceramic clays contain kaolinite and the
oritical temperatures of kaolinite are as follows: '

Less than 450° C. Remaining uncombined water 1s removed.
500 - 600° C. Combined water is removed leaving A1,04°2510,
(4luminum silicate).
850 - 1000° C. Amorphous mullite (3A1203°25102) and tridymite
($10, unstable at room temperature) are formed.
1350° C. The crystallization of mullite takes place.,
1470° C. The conversion of tridymite to oristoballite (stable form of S$10;
at 1470°.C,) oocurs and the specific gravity increases,
1545° ¢, The eutectic melting of alumina and silica ococurs.
This eutectic consists of 5.5% alumine and 94.5% silice,
1745 - 1790° C. The entire material melts,
2000° C. The silica 18 reduced to Si0 and the remainder of the

material is nearly pure mullite,

Testing procedure

With this brief sketch in mind we are ready to step into the laboratory and see how
the testing data is obtained and how it 1s related to the mass production of ceramic ware,
At least 5 pounds of a representative sample of the clay is required for testing. When a
clay arrives at the laboratory, its visible properties such as color, texture, hardness,
and the presence of impurities are first noted. The sample is then air-dried and crushed
to 20-mesh.

A soreen test is carried out in which a weighed amount of the clay is mixed with water
to form a slurry. hisis passed through 60-, 100-, and 200-mesh screens., The results of the
gcreen test and examination of the fractions on each soreen show whether beneficiation of
the clay will be necessary. The amount of purified clay per ton of raw material to be ex-
pected, the possible by=-products to be obtained from the processing of the clay, and the
type of beneficiation to be used are often indicated by this test,

A standard procedure for the testing of the ceramic properties of clays was developed
by the American Ceramic Society in 1928. This procedure is in wide use and is accepted as
standard throughout the country., In general, ceramic testing involves the preparation of
bars of sonvenient size, and the determination of the weight and volume of the bars when
they are dried and then fired to different temperatures, The clay is mixed with water until
it reaches its maximum plasticity. Care must be taken to obtain uniform mixing of the clay
and water, The test specimens are formed in a mold. They are then labeled and a reference
line of given length may be marked on the bars to be used in determining thelinear shrinkage.
The specimens are weighed and their volumes are measured in a volumeter, Length of the
reference line and weight and volume of each specimen are determined after the bars have
been dried to constant weight, The specimens are divided into groups and eash group is fired
to a different temperature, Length of the reference lines and weights and volumes of the
bars are determined after each firing. The fired specimens are then boiled in water for two
hours and allowed %o remain in the water until 1% has cooled to room temperature, The
specimens are then weighed and this weight i3 called the saturated weight, Symbols for the
measurements on the specimens are as follows:
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lp - Weight of the plastio specimen Wp < Wolght of the fired specimen

Vp « Volumé of the plastic specimen Ve = Volume of the fired specimen

Lp - Length of the reference line -bp = Length of the reference line
of the plastic specimen ‘ of the fired specimen

Wg =~ Weiéht‘Bf the dry #peqiqqn Sp - Saturated weight of the fired

Vq = Volume of the dry specimen gpecimen

Ly = Length of the reference line
of the dry specimen

From these measurements several properties may be determined and the results are heportad
as percentage values,

The water of plasticity is the amount of water required to bring the clay to its
maximum plasticity. It is calculated according to the following formula:

Wy = W
Perocsnt Water of plasticity = _P d X 100
. LV

This 1nd;eétes the amount of water to be added to the clay each time a mix is prepared
and control of the water content is greatly inoreased.

The shrinka;o water is the water given off up to the point where shrinkage ceases,
It is caloulated according to the following formula;

, Vo = V,
Percent shrinkage water = P' 4 x 100
' %d

This information is of wvalue in contrdlling the drying process,

The pore water is the water which is in the pores of the clay after shrinkage has
ceased, but i1s driven off at 110° C. It is the difference between the water of plasticity
and the shrinkage water,

The drying shrinkege is the change in size of the clay on drying. The linear drying
shrinkage is determined by measuring the reference lines on the clay specimens and is cal-
oculated according to the formula below:. The volume drying shrinkage is calculated as
shown:

Percent Percent

L, - L -
Linear drying shrinkage = P_— 4 X 100 Volume drying shrinkage = ¥p= Y4 5 100
, Lp : Va

Prom this measurement the size of the dried ware can be calculated before it has even been
made, Also, if the shrinkage is too large or too small, the ceramic body may be altered
by the addition of other materials to produce a mixture of proper shrinkage.

As the clay is fired, progressive changes in color, texture, hardness, porosity,
volume, absorption and strength occur. The color, texture, and hardness of the specimen
at each temperature 1s noted. The other properties are determined by calculation,

Apparent porosity is the volume of all the pores in the material that can be filled
by saturating the specimen with water, This 1is caloulated according to the following
formula:

Sp - W
Percent apparent porosity = .£~_._£ X 100
IR

‘ Volume ohan‘ellsvthe ohango in the volume of the specimen from the dried to the fired
condition., This caloulated as follows: ‘ .

Ya =¥ x 100
Ve ’

Pégéeni volume chango =
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¥hen a product of given size 1is required, this information is used to calculate the size
of the forming mold to be used, In the case of some products,such as electrical porce-~
lain, the size speocifications ars very rigid.

By plotting the apparent porosity and volume change against the firing temperature,
the firing range of the clay is indicated. A wide firing range allows greater variation
in the firing without disastrous results, whereas with a narrow firing range the firing
schedule must be very accurately controlled.

The mechanical strength of a clay can be determined by the weight required to break
a test specimen, This determination is often beyond the scope of the small laboratory
because of the large and costly equipment required. Nevertheless this is a very important
property. ’

The pyrometrie cone equivalent, usually expressed as PCE, is a measure of the soften-
ing point of the clay. It is of importance in classifying refractory clays. Small cones
are prepared of the clay being tested and are placed in a plaque with similar cones of
known softening temperatures or pyromeiric cone equivalent values, The plaque i3 heated
up according to a standard schedule and the standard ocone, whose time of bending is the
same as that of the clay cone, indicates the pyrometric cone equivalent of the clay.

When the testing is completed, much is known about the value of the clay, It has
been classified and "finger=-printed", The first step between the laboratory and the plant
has been made. But this is Jjust the beginning, for 1t is the constant cooperation between
plant and laboratory which has made possible the utilization of materials heretofore con=-
sldered of little value. It is this cooperation that has developed new and improved
products at lower costs and increased plant efficiency and production scales to formerly
unheard~of heights,
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CO00S BAY MINE ACCIDENT RATE

As reported in the press Ostober 5, 1945, a U.S. Bureau of Mines coal mine inspector
stated that the accident rate at the Southport mine of the Coast Fuel Corporation, Coos Bay,
was high coampared to the averags rate for the country's bituminous mines as & whole, The
basis of the comparison was the number of tons mined for each disabling injury during the
six months ending June 20, 1945,

Such a comparison gives a distorted picture wholly unfair to the Coos Bay mine, During
this period the Southport mine was engaged in development work underground and eonstrustion
work on the surface; therefore, of necessity, production of coal was secondary to this "dead
work" which is always required before mining may be undertaken along engineering lines. The
accident rate for the nation's mines as a whole would be determined from a large number of
producers whose predominant aotivity was mining coal already develeped.

It is'difficult to understand why such a grossly unfair comparison was given to the press.
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PROSPECTOR'S COURSE

The University of Washington announces the opening of a Prospector's Course at the
College of Mines on November 1, 1945, This course will be open without examination to
all men past high-school age. The instruction will cover prospecting as commonly under-
stood and the elements of geology, mineralogy, chemistry, and metallurgy. Operations
in the mineral 3industry on which a prospector should be informed will be described with
the aid of mine maps, motion pictures, and views of current practice.

The prime object of the course 18 to give each man familiarity with ores and minerals
by means of study and tests in the laboratories. Practice will be given with standard
mining and milling machinery, microscopes, furnaces, and the other extensive esquipment in
Mines Laboratory, Fileld trips will be made to mining operations, to geological features,
the Tacoma Smelter, and other metallurgical plants.

‘The course continues from November 1 to February 23. A regular schedule of laboratory
and class work is followed daily from Monday to Friday, with field trips at intervals.
For those that can remain longer, the course will be continued from March 1 to June 15,
Application may be made now in writing or in person to Dean Milnor Roberts, Mines Laboratory,
Seattle 5, Washington, Registration will take place October 22 to 31,
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SURPLUS MINERALS

A recent list of surplus property issued by the Resonstruction Finance Corporation
shows an amazing variety of materials for sale by the Government, The surplus mineral
products as listed below (not including metals and alloys) is a nearly complete coverage
of the mineral production of the country.

Incidentally anyone wishing to buy some '“marine animals" should contast R.F.C., and
as a further note, there appears to have been a brisk demand for them, whatever this
classification includes,

Alkali minerals, crude.

Aluminum ores, tallings and unrefined products.
Caloium and magnesium carbonate minerals, ground.
Clays and earths.

Coal.

Fertilizers - phosphatic.

Fluoride minerals and rocks, ground.

Iron ores, tailings, and concentrates.

Mica.

Eineral basic products, chiefly non-structural.
Mineral basic products chiefly structural.
Mineral products, ground.

Mineral wool, basic products.

Minerals, natural, inorganic, general grade.
Minerals non-metallic, crude.

Kiscellaneous metallic ores, tailings, etec.
Natural asphalt and bituminous rock.

Ores, tailings, and concentrates - precious metal,
Peat.

Pottery basic products, chiefly structural,
Precious metal and precious metal-base alloy dasic shapes and forms,

Refractories, clay. Stone crushed and broken,

Sand and gravel, Stone products natural, structural.
Silica minerals and rocks, ground, Waxes, mineral, except paraffin,.
Sticks and stones abrasive Whiting.
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MERCURY IN AUGUS?T 1945

" The U,S. Bureau of Mines issued the following release on October 20, 1945:

Imports and consumption of mercury in August fell well below the high record monthly
rates established in July and May, respectively, but were higher than the average monthly
rates for any. year prior to 1945, according to the Bureau of Mines, U,S. Deﬁgrtment of . the N
Interior. The full effects of the cancellation of war contracts on consumption of mercury
is not evident in the August flgures. Production dropped 8 percent from Julgb but the
August total was high in comparison with the other months of 1945, Stocks continued at
the high level reached in July and prices continued their accelerating decline,

Salient statistics on mercury in the United States,
October 1944 to August 1945, in fla®ske of 76 pounds

) . Stocks at end of month 3/ | price per
Period Production General Exports Consumption Consumers and | Producers | flask at
’ imports _dealers 4/ s/ New York
194k
Ostober 2,700 886 33 3,900 7,400 2,550 $109.20
November 2,300 1,270 42 3,900 7,800 2,094 116,30
December 2,500 935 20 3,900 10,400 2,714 128.88
Total 1944 | 1/ 37,688 19,819 e 42,900 coae som $118.36 6/
1945; )
January 2,500 846 28 5,200 9,000 2,188 $156.85
Pebruary 2,700 2,835 9 ' 5,100 13,000 1,946 165,55
March 3,000 2,263 - 25 6,100 12,200 1,584 162,00
April i 3,000 10,963 - 30 75500 15,800 . 2,148 156,84
May 3,300 | - 7,242 70 8,900 15,600 2,760 153,69
June 3,000 3,677 22 8,500 16,100 1,377 147.73
July 3,600 19,504 23 6,600 7/ 33,600 3,179 - 140,72
August 3,300 4 417 (2/) 5,300 - 32,300 3,266 123,20

;/ Final annual total; monthly flgures not adjustédg g/ Data not yet available. 2/ Based on location
rather than ownership. ﬁ/ Largely excludes redistilled metal. Excludes metal afloat from Europe.
5/ Held by reporting companies. 6/ Average. 7/ Revised.

* % ok ok %

Mercury imported into the United States in January-August 19“5,,
by countries, in flasks (general imports)

January February March April May June 6 :g:g%s July August

Canada 20 1,700 @=e =< ==e me=s 35720 ] mese ] =ee-
Chile P— o= 300 - .e= 200 500 | 100 150

Honduras cvew - - ces weo 23 23 coee cee=
Mexico 826 1,055 1,963 1,909 1,390 1,452 8,595 1,170 1,233
Peru Py 80 e 51 ceo weee 131 mmme 32
Spain caso o< oo 9,003 5,852 2,002 16,857 18,234 3,002
846 2,835 | 2,263 10,963 | 7,242 3,677 27,826 19,504 4 417

Exports of mercury averaged only 30 flasks a month in Jan.=July, 1945. Data for Aug.are not yet available.

Al ool e el oo ok o ok ok ok ok kol R ok ok

CLEARING HOUSE
CH-85: For sale or lease four and a fraction patented quartz claims in Virtue mining distrioct, east of
‘ Bakeb, Oregon. Formerly known as Rachel Consolidated. Value of production reported as about
3150,060; ‘Considerable underground development, probably about 4000 ft., was done by former oper-
ators, High-grade assays have been obtained. Interested persons should get in touch with owner,
H.H.Waggoner,2690 Broadway, Baker, Oregon,
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PLAIN GEOLOGY
by
George Otis Smith

The following article was published many years ago
in Economic Geology. The thoughts so well expressed by
Dr. George Otis Smith, then director of the U.S, Geolog-
ical Survey, are just as timely today - they will always
be timely.

Editor

Some years ago I spoke to an audience of mining men on the subject of plain writing.
My talk was an appeal for the simple and direct statement of secientific thought in popu-
lar language; but that appeal was addressed to consumers of geologlcal literature, and I
should probably do better to make a similar appeal to some of the producers of geological
literature,

Geology has of late been presented to the public in so many new aspects = commercial,
military, political, and even legal = that he would be bold who would add to its modern
varieties; therefore I ask here only a return to a primitive type, and my topic is "Plain
Geology."

I am convinced that, at its best, science is simple - that the simplest arrangement
of facts that sets forth the truth best deserves the term scientific, So the geology I
plead for is that which states facts in plain words = in language understood by the many
rather than only by the few, Plain geology needs little defining and I may state my case
best by trying to set forth the reasons why we have strayed so far away from the simple
type.

First of all, I suppose we may as well admit a certain liking for the sound of words,
and the longer the word the more sound it has. BEspecially enjoyable is this mild form of
hypnotism if both ideas and words are such as to make us feel that we are moving in the
highest circles, At the meeting of the British Association this year one physicist frankly
explained that the idea of relativity is popular because to most people it is "pleasantly
incomprehensible," It was a hardened reader of manuscript who confessed that he liked
to hear a psychologist talk. %0f course, I understand not a word he is saying, but it is
a noble and an inspiring spectacle to see a mere human being crack a whip over an entire
vocabulary and see the words jump up on their 1little red chairs like so many trained
seals."” But, as I wish to suggest, doing tricks with words may be more entertaining than
really useful,
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Again, I fear lest in our writing we lose sight of our audience, if, indeed, some of
us ever see at all the audience to whom we address our written reports. The ohief purpose
of words is to convey thoughts, and unless the wave-lengths of the words are right the re-
seiving apparatus will utterly fail to pick up the thoughts., How easily we can underesti-
mate the difference in vocabulary between our audience and ourselvds was brought to my no-
tice recently when I heard a brother geologist speak at a dinner to a large group of oil
operators, highly intelligent but not broadly educated men, to most of whom the oil business
was simply a profitable side line. I thought the talk unusually free from the technical
terms so commonly used in the inner circle of our fraternity and was therefore surprised
when a table companion remarked that this talk didn't get across because it included many
words not understood by the majority of those who heard it. I asked for particulars, and
he at onoe specified "periphery,” a word the speaker had repeatedly used in describing
where to test out this or that oil pool. "Half of those people don't know what 'periphery’
means," said this gentleman, who knew the audience better than I did, and I saw that he
was right; and then I realized how much better that common every-day word “edge®" would
have served = so many things have edges and to so few do we need to attribute peripheries)
And when we come to think of it, we realize that "edge!" 13 a sufficliently exact term to
apply to an oil pool, the position, shape, and extent of which we know only in very general
terms.

This brings me to a third reason for our use of highly technical language: we too
often try to overdress our thoughts, Just as there is a somewhat prevalent notion that
clothes make the man, so we subconsciously believe that words make the idea, We follow
the precept, "To be scientifio, use scientific terms," and i{n so doing we deceive ourselves.
I do not wish to be unduly autobiographie in this analysis, but to show my true sympathy
for those whose practices I denounce, I confess that I, too, have had the unhappy experi-:
ence of stripping the techniocal words from what looked like a good-sized geologlcal de-
duction only to find that the naked idea was rather small and not my own, It 18 also a
common experience to make the sad discovery that a piece of involved and obscure writing
is simply the product of roundabout reasoning or twisted thinking, Our own words fool us,
and uuconsciously we cover up with long words or tangled rhetoric our lack of plain thinking.

In picking my samples of the wordy sins of sclientists, I naturally turn to the writings
of my associates on the United States Goological Survey, not because they are the worst
offenders but because they are sinners with whom I am best acquainted, Some of these
writers, after setting down a technical phrase, realize the need of reaching their readers
with words more easlly understood and so translate their own scientifie éarninology on the
spot; for example, one good geologist refers to “disseminated grains scattered through the
rosk," and another addresses the two parts of his audience with this sentence, “Disintegra-
tion is slow in these rocks, and they do not break up rapidly.®" "Disseminated" and "disin-
tegration" are words that please every ear, trained or untrained, while the garden variety
of mind is helped along by the plain words "scattered" and "break up.m

It seems that in our hunt for general principles we feel the need of tagging each
observed fact with some word that may connect it with the language in which the great
fundamental laws of the universe are proclaimed at the seats of learning. For this reason =~
I prefer to suggest no other - & Survey author refers to cracks and crevices in rocks as
ngpaces of discontinuity." I remember a long sentence in the manuscript of a report on a
western coal field in which the fairly common fact that shale i8 softer than sandstone was
stated with full acknowledgments to "differential erosion" and due respect for the “physio-
graphic oycle," terms very comforting to the graduate student at our greater universities,
but not at all useful to the prastical man trying to open up a coal mine in Montana,

It takes years for some goologists to break the fetters of this scholastic habit of
using big words for small ideas, Probably every one of us has been guilty of sentences
like the following, which appeared in a Survey manuseript: “The argillaceous character of
the formation is very prominent in some localities, although 1t is usually subsidiary to the
arenaceous phagse.” On being translated this means: At some places the formation includes
oconsiderable clay, but generally it is made up chiefly of sand,
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In our writing I believe, however, we are tending to write more plainly - to say "sand"
instead of "arenaceous deposit,” "eclay" instcad of “argillaceous stratum,™ "close folding"
instead of "intense plication,” "river banks'" instead of “riparian borders," “mouth" in-
stead of "debouchure,” "shore" instead of “littoral margin," and "the overlying bed is lime-
stone" instead of "the superincumbent material consists of a stratum of calcareous composi-
tion, ™

I even hope the day may come when morse of us will say ¥"beds" instead of "strata," for
the context wusually shows that we are talking about rocks, not about furniture. I, too,
love the sound of %"strata," but all the pleasure I get from it is wholly lost when those
who strive to copy our learning speak of "siratas." As a measure of our progress, I may
quote from a Survey author of an earlier day, who referred to “autogenous hydrography on a
vertically heterogeneous terrane™ - truly a nut of a thought, which I'll not try to crack,
lest I find it all shell., It was a Survey graduate, I believe, who defined "form value"
as "an intangible quality expressing the broad epplicability of the energy form in contrast
to its theoretical thermal value as commonly expressed in B.T.U.," Words fail me, elther to
translate that definition or to describe it, though I may apply to such language a few words
used in another conneetion by a Survey writer: W"This holds the promise of large potential
possibilities,"

But I do not wish to olaim for the Federal Survey any monopoly in learned writing. It
was one outside of our fold who urged me to use plain language at a meeting where we were
both on the program. I tried to follow his excellent advice, but in his own address before
a mixed audience I listened with rapt attention to sentences like this: "So now every
legitimate evidence of fact and deduction points to the origin of microbic unicellular life
in the moist, subaerated soil away from the direct sun; and the soils of today are alive =
a mighty host - with such microbic creations existing under paranerobic conditions.'" Before
such words I realized that I, too, was a layman, for what I heard was, in the words of the
speaker, "difficultly intelligible,” if, indeed, I might not appropriately adapt to my use
other sounding words in the same address and frankly confess that such language "outstripped
the early promise of my cephalic ganglia and left me hopelessly decephalized."

Technical terms have their places, and I am on record as admitting that exact scientifie
statement needs special terms, words that best keep their razor edge when used only for halr-
splitting distinctions, This limited use of & highly specialized terminology 1s wholly de-
fensible, for it would be folly to throw away tools so well fitted for special purposes, Just
as it is unwise to put them to everyday uses with everyday people. '"Transsubstantiation,"
"transpiration,” and "transgression'" are technical words that are useful enough to the pro-
fessional theologian, bilologist, and geologist, but they are code words that must be decoded
before others can understand them, We know that a telegraphic code saves words for those
who use 1t, but 1t also most effectively conceals information from the uninitiated.

I have a very definite purpose in this appeal for plain geology that a larger part of
our people can understand. Today our .science has more contacts with life than ever before:
industry has taken geology into partnership, and engineers and capitalists and statesmen
all look to geologists for advice. This greater demand has called to the ranks many with
varying degrees of professional incompetence, a polite phrase by which I mean in plain
English that some who call themselves geologists are knaves, others are fools, and yet
others are hybrids. Now, the universal camouflage of the fake geologist = whether of the
untaught or uncaught variety < is his protective coloring of techniecal words, To his
clients or his dupes who are weak in geological knowledge these long and unusual words
are impressive and serve his purpose, but to those who have had the advantage of special
training and experience his use of geologic terms at once exposes his true character,
Indeed, this is the basis of the practical test that some of us apply to the report in an
oil prospectus if, as so commonly happens, we have never heard of the so-called “well-known
authority on the geology of the greatest oll fields of the world." Such an expert uses all
the latest terms, but he mixes their meanings, his report is senseless, and we know him to
be a faker, But I have yet to note the fake geologist imitating plain statements of geologic
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facts - that kind of masterplece he doesn’t attempt to copy. So I suggest this method of
protecting our useful science from successful imitation: the economic geologist should
tell his story in plain English, then because of the transparency of his statements his
clients or the public can see things a8 they are and will learn to refuse the highly
colored substitute offered by his quack imitators.

There is really somewhat of an obligation upon us, both as scientists and as partners
in the world's business, to show the world that geology 1s not mystery or magic, but only
common sense, I have told practical men of business that they should give little credence
to the geologist who can not tell his story in common language, The world has a right to
discount our usefulness and even to distrust our honesty if we persist in concealing our
thoughts, or lack of thoughts, behind a mask of professional Jjargon, The lawyers and the
physicians whom I trust most can and do explain their technicalities to me in words that
I can understand., Isn't plain geology the safest and most useful kind?

Director, U.S. Geological Survey
Weshington, D.C.

(Reprinted by permission from Economic Geology, vol, XVII, no. 1, January-February, 1922)
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OREGON MINING NEWS

Edward Woodford, civil engineer of Roseburg, Oregon, has leased the old Continental
Mine on the South Fork of Myrtle Creek, Douglas County.

R ER

The bucketline dredges owned by the Sunshine Mining Company, Burnt River Division,
and the Western Dredging Company have resumed operations on Burnt River near ¥hitney and
at Mt. Vernon on the John Day River, respectively.

) Ok Kk %

The Associated Dredging Company is installing a dragline dredge on lower Burnt River,
Baker County. The work is under the Joint direction of Mr, W, A, Hilliard and Mr. Ira Proud.

* % k * 3

The Salem alumina plant, which will test and develop the Chemioal Construction Company's
ammonium sulphate process for production of alumina from Northwest clays, is now producing
emmonium sulphate, Difficulty in obtaining ammonium sulphate has necessitated combining
sulphuric acld and ammonia in the plant, according to the Chemical Construction Company's
process for regenerating ammonium sulphate, Because of the need for supplying farmers.with
this fertilizer, the Salem plant is now selling ammonium sulphate for agriocultural purposes,
A further supply will be made up for starting the testing work on clays,

* Xk K %k *

The Southport mine of the Coast Fuel Corporation, Coos Bay, i8 now producing at the
rate of about 200 tons a day., All of this coal 1s coming from the double entry being driven
from the new slope under the 0ld workings, A new trolley locomotive has recently been in~
stalled underground. '

LR R
The Pyx mine, Greenhorn area, Grant County, i1s being opened up by Dr. Yoﬁng and Jess

Edwards of Baker. Prank Klein, with a small orew, 1s sinking & new shaft, It is planned
to continue this work throughout the winter,

X % %k Xk %
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The Argonaut mine, in the Bourne area West of Baker, has been taken over by Washington
D.C. interests, and will be operated as the AMOL (Argonaut Mine, Oregon, Ltd.) Organiza-
tion plans include construction of a 50<ton mill, 'The company'vuq formed through the
efforts of Col. Frank M. Arthur and Mr, John Arthur.

% % k-%k &

The Enterprise Mining Co,, Oakland, California, is planning to test placer ground in
Eagle Valley, Baker County.

* Xk X ¥ %

Chadwell brothers are cleaning out the old McGee mine on East Eagle Creek, Baker County,
for the purpose of sampling.
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MONTANA MINING INDUSTRY

The first official News Letter of the Mining Association of Montana was published early
in November 1945, The issue contains much information of value not only to Montana but also
to the mining industry in general. The comprshensive program of the State Bureau of Mines
and GCeology is described in detail.

Comments on gold and silver as given in the News Letter are reproduced below:

Gold:
At the hearing of the Mining Subocommittee of the Senate Small Business Committee held
at Helena on August 6 and 7, 1945, the solution of the problems of the gold mining industry
was ocrystallized in a short statement made by John T, Potts, President of Victoria Mines, Ine,
of Silver Star, Montana. Mr., Potts made his statement after consultation with Senator
James E, Hurray, Chairman of the Committee, who presided, Oongressman Clair Engle of Gallfornin,
a guest member of the comnittec, and W, C, Broadgata, the Committea‘'s Techniocal Consultant.
Mr. Potts stated: i A ' -

‘Most of the shutdown gold mines, after they are opened, need money to
rehabilitate their property to resume operations and a higher price for gold
to continue operations.n

Mr. Potts and other witnesses also advocated that gold mines shut down by government
edict, L-208, should look to the government for loans to rehabilitate and resume operations
and for relief payments to cover losses sustained during the shutdown,

Bills to cover the recommendations have been introduced in Congress in both the House
and Senate, Senator Murray and Congressman Engle have introduced companion bills, S, 1497
and H. R. 4393, to cover relief for gold mines and bill S, 1200 has been introdused by
Senator Murray to liberalize RFC loans for the development of mineral resources, including
gold mines closed by order L=208, A bill earlier introduced by Senator MoCarran of Nevada,
known as S. 27, passed by the Senate and now in the House Committee on Mines and Mining,
also provides for relief of shutdown gold mines including relief from property and other
payments during the shutdown, A somewhat similar, but broader bill was introduced in the
House by Congressman Engle at the time that Senator MecCarranis S. 27 was introduced in the
Senate, All of these bills or a combination of them, are being urged for passage of the
two House# by the mining industry,

In several countries where they have more faith in metallic money than in "managed
ecurrency", gold 1s selling at from $4B to $90 per ounce, W e understand that the Italian
lira recently was devaluated 50% and a number of economists and financiers are of the
opinion that the economic situation in France will not be stabilized until the franc 1s
devaluated, These conditions may bring about an increased price for gold all over the world,
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It is reported in Washington that bills will be introduced in Congress to give the President
the power to further devaluate the dollar and also asking for an increased price for do-
mestically produced new gold,

Silver:
One of the foremost silver experts in the United States recently advised us,

"The present shortage of silver, in my opinion, will soon force the price
to a higher level, The industrial demand during the next twelve months will
amount to more than twice as much as the domestic production, The coinage de-~
mand for the next five years throughout the world will be the greatest in its
history."

According to late figures the United States will this year use 100,000,000 ounces of
silver in industry against domestic production of less than 40,000,000 ounces. The world
will use 125,000,000 ounces in industry against a world production this year of 100,000,000
ounces, Recently the OPA advanced foreign silver from 45¢ to 71.11¢ per ounce the same as
the price for domestically produced silver, Senator Green of Rhode Island has introduced
a bill, S, 1508, to extend the privilege of U,S, silver manufacturers to buy surplus Treasury
silver at not less than 71.1ll¢ per ounce for a period of two years after January 1, 1946,
Senator McCarran of Nevada has introduced two bills to raise the present domestic price of
silver tc $1.29 per ounce, Our domestic silver manufacturers are distinotly short of silver
and 1t seems the only way to get it 13 to stimulate domestic production by raising the price.
Manufacturers using silver heretofore heve opposed price raising but some are said at this
time to urge higher prices.

ook R IOR AR RO R R R AR R R R R
0 AND € LANDS

Senator Guy Cordon states that his bill S. 313 %o reopen 0 and C lands to exploration,
location and entry under general mining laws is still pending before the Senate Committee on
Public Lands. The Secretary of the Interior made an adverse report on this bill and Senator
Cordon then incorporated its provisions in another bill, S, 723, which contains provisions in
which the Interior Department is much interested, and Senator Coruva believes that this new
b411 will be supported by the Interior Department. However, the Department of Agriculture is
opposed to the provisions of the bill relating to administration of controverted 0 and C lands
and this disagreement between the two departments is delaying action, If, because of this dis-
agreement, 1t develops that the chance of getting S. 723 out of committee and through the Senate
appears to be poor, Senator Cordon will press for action on S, 313 notwithstanding the Interior
Department's adverse recommendations, The matter is being actively considered in both the
Senate and House Public Lands Committees and in the departments,

o e s ok Ak sk SR ek SR ok ok R KR R

GOLD*
As High as $89 per Ounce

The following is a partial schédule (obtained from the United States Treasury) of gold
prices prevailing in foreign countries:

Country or City Per Ounce
Chile 4 4 w o o o o 2 o o o o s » o o o« o $ 48,00
Argentina . . + o o o 4 o o o o s s o o . h8.00
Bombay " . 4 4 s s s e s s 6 e o s s o e 62.40
Gresce . o ¢ o o o o ¢ o o o o o s o o o 8o0.00
Calro . & & v 4 o o ¢ 4 o o s o s s s o o 88.50
Bagdad . 4 4 s 4 4o 0 s s 6 s s 0 s e s 89.00

Then foreign countries will acocept gold at these prices in payment for their products, shipped
to other countries, the United States is going to find 1tself out on a limb in demanding over twice
as much gold for i1ts exports, Trade is going to go to the nations which will aceept the least quam=-
tity of gold in payment.

*Pay Dirt, October 1945. published bv the Arizona Small Mine Obavntor'ﬁ Assaciation
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FOSSILS WILL TELL
by
R, E. Stewart*
The Earth Story )
Two thousand million years is a long time in.anybody's language; even in that of a
geologist.

Yet our earth is believed to be at least 2,000,000,000 years old, perhaps 2,050,000,000,
perhaps much older,

During that time the earth's crust has been repeatedly bent, broken, and contorted ...
raised high into the air ... plunged deep under the sea ... shaken by great earthquakes and
volcanic eruptions ... buried under continental 1ce sheets ... parched and baked by the desert
sun ... lashed by angry seas and stormwinds ... caressed by cool temperate breezes and by
gentle zephyrs of the tropics. ‘

And all the while, over most of the earth's surface, and especially upon the bottoms of
lakes, seas and oceans, beds of conglomerate, gravel, sand, elay, lime, mud, and deep-sea
ooze have been piled one upon another; and in them, as upon the pages of a great book, has
been recorded for those who will take the trouble to learn to read it, the story of the ages.

Plants and animals in great abundance and variety populated the earth throughout most
of recorded geologic time even as they do today; lived, died, and were buried in the sedi-
ments that went to form the rocks in which we now find their fossil remains, Ocoasionally
fossils are also found in igneous rocks. A4ll animals and plants of the present are descend-
ants of this long 'Parade of the Living"1 and consequently the rooks of the earth, together
with the land, water and air of the present day, constitute a veritable museum and labora-
tory of natural soience and hold the most complete known record of the developament of 1ife

upon the earth, -

Nature has divided her story into eras, periods, epochs, and lesser units, even as our
authors divide theirs into chapters, paragraphs, sentences, and phrases, Her divisions
constitute the divisions of geologic time. Each raising or lowering of the land or ses,
each change or shift of elimate, each period of volcanic activity, when ocourring on so
grand a scale as the earth has witnessed many times during its history, interrupts or alters
the development and distribution of life forms and the deposition of the rock material in
which their remains are buried and preserved, When the land is covered by uonparﬁtivoly
quiet waters it is built up by the addition or deposition of rock material which is cone
tinually being carried into the water by streams and the wind, When the land is raised
above the water and exposed to winds and storms, waves, running water and various other
forces of nature, much of the deposition ceases, erosion or wearing down of the land beé’
gins, and the continuity of sedimentation and of the record of life 1s broken, although
partial records may be preserved in deposits formed over restricted areas by lakes, streams,

*
Geologist, Oregon Department of Geology and Mineral Industries.

1
Bradley, John Hodgdon, Jr., Parade of the Living, Coward-McCann, Inc., New York, 1930,
A nontechnical "story of the geologiec history of life on earth."
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vuloanism, wind, and other agencies, The widespread deposits which have accumulated
during times of general land snbmeréence carry the story of the main chapters of geologic
history, while breaks in the énquonce of deposition caused by intervening periods of
widespread emergence and erosion serve to separate these chapters one from another,

The tollowiﬁg table shows the major divisions of geologic time during which the
known sedimentary rocks of the earth were deposited, together with the approximate num-
ber of years that are believed to have elapsed since the beginning of each division,

Approximate
elapsed time
Eras .- Perlods Epochs in years
Holocene or Recent
Quaternary . 25,000
Pleistocene (Glacial)
1,000,000
: ¢ Pliocene
Cenozolc ﬁ 15,000,000
(Recent life) Miocene
Tertiary < 35,000,000
Oligocene
50,000,000
Eocene
70,000,000
Cretaceous
Mesozolo '4 Jurassic 120,000,000
(Mediaeval 1life) 150,000,000
Triassic
190,000,000
Permian
220,000,000
Pennsylvanian
254,000,000
Misslssipplan
Paleozoic < Devontan 280,000,000
(Apelant life) ‘ 320,000,000
Silurian
350,000,000
Ordovician
400,000,000
Cambrian
- . 500,000,000

Proterozoic
(Earlier life)

Archeozoic
(Primeval 1ife)

Bozole
(Dawn 1ife)

. At least 1,750,000,000
Unrecorded interval of earth history
Origin of the earth

At least  2,000,000,000
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The Speclalist and Fossils

our good fossilerecord begins with the Cambrian, but the animals of that period were
so highly developed that the existence of animal 1ife upon the earth before that time
appears to be a certainty, and objects believed to be fossils have been reported from as
far back as the Archeozoic., Fossil shells and shell-like animal remains may be collected
from all of the post-Proterozolc sedimentary rock series, which have a reported maximum
known thickness of 306,700 feet, or approximately 58 miles.

To the geologist and biologist falls a major portion of the task of reading and
interpreting this record of the earth’s history.

The scope of geology has become so broad and its applications so varied that every
geologist must, almost of necessity, become a speclalist along some line before he has been
long out of college., Some will go into teaching, some into industrial work; others will
Join various governmental surveys and still others will make expeditions to distant, little
known regions of the earth - all in the interest of geology and its application to the
knowledge, wealth and welfare of mankind.

Among all of these will be specialists galore, There will be economic geologists,
mining geologists, mineralogists, petrologists, petroleum geologists, field gsologists,
subsurface geologists, engineering geologists, military geologists, geophysicists, geo~
chemists, oceanographers, voleanologists, historical geologlsts, structural geologists,
stratigraphers, paleontologlists, and many others.

The work of some of these has a more obvious and immediate practical application
than that of others, but the work of each is actually very closely tied in with and very
important to that of all the rest, The contribution of the “pure" scientist, that fre-
quently scorned and often unheralded Daniel Boone of sclence who probes the distant
frontiers and horizons of theoretical possibility, is, in the long run, probably most
important of all,

It would be difficult to pick from the various fields of geology any one that is more
fundamental, more indispensable than any of the others. In all probability, however,
stratigraphy and structural geology would be placed at or near the top of the list by any
experienced geologlst.

Stratigraphy is the study of rock strata, the conditions of their deposition, their
composition, character, distribution, geologic sequence and relative age. It deals largsly,
although not entirely, with those features and characteristics which date back to the time
of deposition.

Structural geology deals with the attitudes of rock strata, with those features and
relationships which have developed for the most part since deposition as a result of
folding, breaking, and faulting., Folding and faulting may result in the acoumulation of
oil, gas, and water and in expniing or bringing to within workable distances of the surface
all manner of ores and other mineral resourcses. Breaking and faulting form zones favorable
for subsequent mineralization. From both::honomip and a purely scientific standpoint,
therefore, it is very important to map the stratléraphi@ end structural geology of areas
which may have mineral possibilities and to map it sarefully and well,

One of the most important tools in stratigraphis and structural geology, and, there-
fore, in geologic mapping is paleontology, the seciensce of the life of past geologiec time.

The Oro.oB£n3 recently carried an excellent review of man's interest in fossils from
the time of his earliest fantastic misconceptions of their true origin, nature and signi-
ficance to that of his final realization that they represent animals and plants that once
lived upon the earth, his knowledge of their significance in the chronology of life de-
velopment and earth history, and his application of this knowledge to praotical problems in
biology and geology. In summary the author states that:

2j11marth, M. Grace, The geologlio time.classification of -the U,S, Geologloal Survey compared
with other classifications: U.S, Geol, Survey Bull 769, pp. 6-7, 1925,

3packard, E, L., #hy Study Fossils, The Ore.-Bin, vol. 7, no. 8, pp. 47-48, August 19us.
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“The study of fossils ... has through thousands of years, given man
glimpses of the life of the past; furnished proof of the fact of organic
evolution; given an outline of the history of life on earth through some
1800 millions of years, and unexpectedly developed into a tool in the
hands of stratigraphic and economic geologists which permits precise
identification of strata often containing a wealth of o0il or other geo~
logic resources,™

Possils constitute the chief evidence in problems of correlation and are among the
best indicators of geologic age,

Geologie Age and Time

Strictly speaking, the geologic age of rocks should probably be considered in terms
of the number of years that have elapsed since their deposition. Actually, however, geol-
ogists usually think of geologic age in terms of stratigraphic position and date the age
of strata more with regard to their place in the resord of a series of geologic events
than to any consideration of actual elapsed time in years. For example, the Coaledo
formation is said to be "upper Rocene" in age, not 55,000,000 years old," and the Astoria
formation is similarly dated as "middle Miocene."

Rocks exposed in separated localities are sald to correlate if they are of equivalent
geologle age, The geologist's work in correlating them consists in determining this age
equivalence, Correlation may, therefore, be defined as the determination of equivalence
in geologic age and stratigraphic position of stratigraphic units in separated areas,

As we have already seon, the time during whioh the fossiliferous rocks of the earth
were deposited is measured, not in just thousands; tens of thousands or even hundreds of
thousands of years, but in hundreds of millions and perhaps in billions of years. During
that time earth's first and simplest living things made their appearance, and from them
through the processes of organic evolution have developed the whole past and present plant
and animal kingdoms of our planet.

Effecis of Environment

The changes involved in these evolutionary processes were made largely in response
to changes in the environments in which the organisms were privileged or forced to live,
a8, for instance, changes in temperature, humidity, light, food supply, enemies, rela=~
tive elevations of land and sea, and, in the case of water-living forms; such additional
factors as depth, salinity, and turbulence of the water,

In general these environmental changes took place gradually and at rates which per~
mitted most of the plants and animals either to adapt themselves to the new conditions
or migrate to areas where their normal environment still prevalled. Sometimes, however,
new conditions developed so rapidly that many species and groups in the areas so affected
were unable either to survive or escape the changes, and consequently dropped out of the
picture altogether, Unless their lines were perpetuated in other areas of favorable en-
vironment, the exit of these forms was final and they became extinct,

So long, however, as they persisted elsewherq without appreciable evolutionary
change, they might reappear with recurrences of favorable environment, Such migratory
reappearances usually threw them into different floral and faunal associations than
before, thus giving rise to distinctive fossil assemblages which we now find even more
valuable than index fossils in many problems of ocorrelation.

- It follows, therefore, that most sedimentary rocks contain fossils and fossil
assemblages which differ from those in older and younger rocks but resemble those in
rocks of equivalent age, and that consequently the geologic age and correlation eof
rock strata may be determined from the fossils they contain.

Not all rocks contain fossils, but in many cases the age of unfossiliferous rocks
may be determined from their stratigraphic and structural relationships to fossil=
bearing beds, In general they may be assumed to be older than overlying beds and
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younger than underlying beds, although older beds may overlie younger as a result of
overturn, faulting, or intrusion. Igneous rocks are younger than rocks through which

they have passed in working their way toward the earth’s surface,

Possils also indicate the conditions of deposition of the rocks in which they occur,
Since organic development was primarily a response to environment, the fossil remains of
the plants and animals of the past reflect the conditions which brought them into being
and thereby give authentic evidence of the conditions under which the sediments of their
time were deposited, :

The Role of Paleontology in Oil Exploration
Paleontology plays an important role in many branches of esconomic geology. A good
example 18 i%s application to the discovery and production of petroleunm,

The four primary requirements for an oil field are (1) a source, (2) a reservoir,
(3) a trap, and (4) a discoverer.

The discoverer 15 usually an experienced operator with initiative, "know-how,"
ample finances, good equipment, experienced personnel, persistance and courage, Occa-
slonally a discovery {s made by the fellow who comes in {frequently "on a shoestring")
equipped with little except the courage to rush in and a desire to gamble (usually with
other people’'s money) on something involving greater risk than the pupples and the ponies,

Experienced, legitimate operators nearly always, and other operators sometimesu
their exploratory drilling upon careful, detalled geological and, often, geophysical
studies,

base

The problems that face a geologist upon going into a new area are legion, but, regard-
less of all others, 1f he is in search of petroleum he will be constantly on the lookout
for (1) organic shales which may have served as source beds for oil and gas; (2) permeable,
porous beds which may serve as reservoir rocks; and (3) traps in which the 0il and gas may
be accumulated and held under high pressurss. :

Organic shales commonly contain the remains of many minute plants and animals from
which petroleum is believed to have been derived., Most of our west coast oil appears
to have come from diatoms = plants so small that thousands of them may be found in less
than a cubi: inch of shale,

Reservoir rocks must be sufficliently porous to provide storage space for oil and gas,
and sufficiently permeable to permit relatively free migration, They must also be acces=
sible to o1l and gas from the source beds, as by direct contact between the sounce and
reservoir beds, or by movement of the o0il and gas through intervening beds or along faults
or other fractured zones.

Within areas of accumulation, however, there must be no avenue of escape from the
reservoir beds if wells drilled into them are {0 be commercially productive, These areas
constitute the traps and oil pools which are the final objective of the field geologist.

‘These traps may be either structural, stratigraphic, or bothos Their multiplicity of
types 18 too great to fall within the scope of this paper, but they may be found both
desoribed and 1llustrated in almost any good textbook on petroleum geology.
l‘l&(ei.nzer, 0. E., (in charge of Div, of Ground Water, U.S.Geol. Survey),"Introductery Note"

to Ellis, A. J., The Divining Rod, A History of Water Witching, U.S.Geol. Survey, Water-
Supply Paper No, 416, pp. 5-6, 1917, Considers and discredits the forked twig, or so-
called divining rod, and other more complicated spurious instruments (frequently referred
to as “witch sticks," "doodlebugs," etec.) used for locating water, oil, or other minerals.

51111ng5 Vincent C., Role of Stratigraphy in 011 Discovery, Bull, Amer, AS5300, Petrol, Geol,,
Vol, 29, No. 7, pp. 872-884, July 1945, Treats the subject under three sub-titles: (1)
Stratigraphy and Source Rocks, (2) Stratigraphy and Reservoir Rocks, {3) Stratigraphy and -
041 Preservation,

6Wilhelm, 0., Classification of Petroleum Reservoirs, Bull. Amer. Assoc. Petrol. Geol., Vol.29,
No.11, pp. 1537-1580, November 1945, An excellent detalled study and classifidation of
petroleum reservoirs.
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Structural traps are due chiefly o folding and faulting; stratigraphic traps to
pinching out of the ressrvoir beds or to variations of permeability within them. Structural
trapsvare the ones most commonly reflected at the surface, In the search for stratigraphic
traps and for structural traps that lack surface expreasion we are largely dependent upon
subsurface geology and gsophysics, .

Faulting may literally make or break a trap; make it by sealing off the upper trune
cated ends of broken and tilted reservoir beds against rocks which are impervious to oil
and gas, or break it by providing a fractured zone along which oil and gas may escape or
water may enter the reservoir sands.

In nearly all cases the field geologist will need fossil evidence in connection with
his stratigraphic and structural studies from the very beginning. He will want to be able
to recognize and correlate all rock formations within his area, As the work progresses he
will need to correlate more closely in order to detect faults and other structural irregu-
larities which may have a bearing upon oil accumulation,

His first knowledge of possible source and reservolr rocks will be based upon surface
evidence, but any hole drilled to test them for oil and gas will be so located as to pene-
trate them at depths of several hundred or several thousand feet, Consequently he will
need to know the stratigraphic interval between the surface rocks at the drill site and the
sand he wishes to test in order to be able to estimate the depth at which the sand should
be encountered, This calls for detailed analysis of fossil ranges.

As soon as possible after going into the field, thersfore, the experienced geologist
familiarizes himself with the fossils of his area. Many require detailed study for which
he has neither time nor facilities in the fleld, and consequently they are sent to labor-
atories especially staffed and equipped for such work, This is partisularly true of the
microfossils whose ranges are worked out in great detall from samples taken at close
intervals throughout all exposed sections of the sedimentary rocks of the area,

During the drilling that follows these field and laboratory studies, paleontology
work i8 continued in even greater detail than before, The problem shifts from surface to
subsurface geology, and buried details of stratigraphy and structure that control the
accumulation of 01l and gas are worked out largely through the study of well cuttings and
cores, Micropaleontology, the study of microscopic fossils, is one of the most important
branches of subsurface geology,

Statistics7 show that in California:

“Fourteen of the 32 (oil and gas) flelds discovered during 1944 were
located through subsurface studies. Another 4 discoveries resulted from a
combination of subsurface and surface geology and 7 more discoveries from
a combination of subsurface geology and geophysical work, Subsurface
geology, therefore, played a major role in the discovery of new fields.,"

Fossil Study, a Universal Ald

Petroleum geology is by no means the only field to which paleontology is extremely
important, Any project involving field work and mapping in marine sedimentary rocks will
of necessity draw heavily upon paleontology for some of its most oritical data,

Fossils are closely tied in with every important relationship of sedimentary rocks,
for they are scattered through all of the earth's sedimentary series and some of its
igneous rocks as a part of the rocks themselves, They are cosl, They are diatomite,

They are building stone, They are the remalns of organisms from which petroleum and
natural gas have been formed. They constitute the chief evidence in problems of corre-
lation and are among the best indicators of geologlic age, They indicate the conditions
under whioch the sediments of their time were deposited, They have lived during psriods

of earth history when horses had five toes, fishes wore coats of armor, and enormous beasts
and reptiles roamed the lands and swam the seas,

7Moody, Graham B,, Dévelépments in California in 1944, Bull. Amer. Assoc. Petrol. Geol.,
Vol. 29, No. 6, p. 652, June 1945,
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#hat stories these fossils ocould. tell il they could only talk!

Better let’ us say, what stories they could tell if we but undérstood their language,
beonusa %o the person who has’ learned to understand them, fossils ~ no daisies they -~ 1111
tell their seorets any day,
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OREGON BAUXITE DESCRIBED

Large reserves of ferruginous bauxite, an ore which may constitute an important
source of 'alumina to supply Northwest aluminum plants, are described in & bulletin Just
18sued by the Obegon Department of Geology and Mineral Industries, The deposits are
widespread in northwestern Oregon but are found mainly in Washington, Columbia, and
Marion Counties,

Discovery of high-iron bauxite in Washington County about 35 miles northwest of
Portland was first announced by the department in 1944 and a short report.on the dis~
covery was issued in August of that year. Since that time additional field work has
extended the known occurrences into other counties and revealed an entirely new bauxite

area near Salem, - B

Considerable interest in the aluminum-bearing deposits has been shown by some of the
large industrial companies, and Alcoa Mining Company, a subsidiary of the Aluminum Company
of America, 8 at present engaged in a largerscale drilling and. exploration projnqt ‘on
these deposits in Washington and Columbia Counties,

F. W, Libbey, W. D, Lowry, and R, S, Mason of the department staff are the authors
of the 97-page publication, which discusses the geology and economics of the deposits,
and desoribes the 94 localities where the bauxite has been found. Not all of these
loscalities are of commercial grade or .size, however, Dessriptions of two exploration
pro jects by the department which indicated over 5,000,000 long tons of ore are given,
Numerous analyses of the ore, together with maps and illustrations, are included in the
publication which 18 available at the officeé of the department, 702 Woodlark Building,
Portxnud, .and the field offices at Baker and Grants Pass, Pricc po-tpald $1.00,

P
NEW MAP OF THE GEOLOGY OF NORTHWEST OREGON

The first report on the U,S, Geologioal Survey's recent investigations of the strati-
graphy, structure, and oil and gas possibillities of the Coast Ranges in northwest Oregon
has been released, The report is accompanied by a geologlc map of an area inoluding about
4,250 square miles west of the Willamette River and north of latitude U5°15,

The map, which is“on a scale of about 1 inch = 2.3 miles, shows the ‘distribution of
the ma jor geologie units, ranging in age from Eocene to Recont, by patterns overprinted
in green on a topographiec base map printed in black, It is aooompanied by two structure
sections showing the relations of the stirata, and by six stratigraphic seotions showing
the nature of the various rock units,

As an aid to 0il geologists and others interested in the geology of the region, the
fossil localities are indicated by symbols on the map, and lists of the fossils found at
each locality are printed on the same sheet, A brief accompanying text summarizes the
stratigraphy and structure of the area.

The map, measuring 44 by 64 inches, and entitled "Geology of northwest Oregon west
of Willamette River and north of latitude 45°15'," has been hssued as Preliminary Map 42
of the 011 and Gas'Inveatigations series, GCoplegs may be purchased on or after December 11,
1945 from the Director of the U,S, Geological Survey, Washington 25, D.C., at 70 cents each,



20 . STATE DEPARTMENT OF GEOLOGY & MINERAL INDUSTRIES vol,7 no.12

and will also be avallable for "over-thecceunter!" sale at the U, 8. Geological Survey
offices at Room. 234 Federal Building, Tulsa, Okla.; Room 533 U. S, Post Office and Court-
house Bulldlng, Los Angolea, Calif,; and at Room 314 Boston Building, 828 17th Street,
Denver, Ceclo,
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JUSTICE FOR GOLD MINERS

,Identical bills S, 1497 and H.R. 4393 have been introduced in the Senate and House
of Reprqgontutlyps by Senater Murray and by Representative Engle. The provisions are
reproduced below:.

A BILL

Por the. pelief of the owners of certain gold mines which were closed or the operations
of which were curtailed by War Production Board Limitation Order L-208,

Bo 1t onaotod by the Senate and House of Representatives of the United States
of America in Congress assembled, THAT ANY OWNER OF A GOLD MINE WHO INCURRED A
PINANCIAL LOSS DUE T0 THE CLOSING OR CURTAILMENT OF OPERATIONS OF SUCH MINE AS A
RESULT OF THE RESTRICTIONS IMPOSED BY WAR PRODUCTION BOARD LIMITATION ORDER L-208
DURING THE EFFECTIVE LIPE THEREOP MAY, WITHIN SIX MONTHS APTER THE EFFECTIVE DATE
OF THIS ACT, FILE A CLAIM OR CLAIMS FOR-THE AMOUNT OF SUCH LOSS, INCLUDING THE
COSTS OF PLACING SUCH MINE IN A CONDITION EQUIVALENT TO THAT WHICH IT WAS IN AT THE
TIME SUCH MINE WAS ‘CLOSED OR ITS OPERATIONS CURTAILED AS A RESULT OF SUCH ORDER,
‘BUT NO? INCLUDING PAYMENT FOR_LOST PRODUCTION,

Sec, 2, (a) THE SECRETARY OF THE TREASURY IS AUTHORIZED AND DIRECTED TO APPOINT
AN EXAMINER, WHO SHALL BE PAID A COMPENSATION AT THE RATE OF $7,500 PER ANNUM, AND
SHALL ‘BE ‘PURNISHED WITH AN ADEQUATE STAFF TO CONSIDER SUCH GLAIMS, IT SHALL BE THE
LOUTY OF SUGH EXAMINER TO CONSIDER ALL CLAIMS FILED UNDER THIS ACT AND T0 CERTIPY
POR PAYMENT BY THE SECRETARY OF THE TREASURY SUCH CLAIMS AS RE SHALL FIND QUALIFIED
POR PAYUMENT UNDER THE TERMS OF THIS ACT, IN SUCH AMOUNTS AS HE SHALL FIND aRE DUE,
IT SHAiLL FURTHER BE THZ DUTY OF THE EXAMINER TO SETTLE ALL CLAIMS WITHIN ONE YEAR
AFTER THE DATE OF FILING THEREQF, EXCEPT WHERE PREVINTED BY UNUSUAL CIRCUMSTANCES.

(b) THE PERTINENT RECCRDS OF OTHZR AGENCIES OF THE FEDERAL GOVERNMENT SHALL
BE MADE AVAILABLE TO THE EXAMINER UPON REQUKST,

See. 3. THE SECRETARY OF THE TREASURY IS AUTHORIZED AND DIRECTED TO PAY, OUT
OF SUCH SUMS AS MAY BE APPROPRIATED UNDER THE TERUS OF THIS ACT, SUCH CLAIMS S
ARE CERTIFIED TO HIM UNDER THE TERMS OF THIS ACT.

S.o.‘u;. APPBAL MAY BE TAKEN PROM ANY DEGISION OF THE EXAMINER BY A SUI? BROUGHT
IN THE UNITED. STATES DISTRICT COURT FOR THE DISTRICT WHEREIN THE PETITIONER IS
DOKIGILED OR NHEREIN HIS HINING OPERATIONS WERE CONDUCTED.

_ Sec. 5. THERE ARE HEREBY AUTHORIZED TO BE APPROPRIATED SUCH SUMS AS ARE NECESSARY
TO CARRY 0OUT THE PROVISIGNS OF THIS ACT,

Sec, 6. :THIS ACT SHALL TAKE EFFECT ON THE PIRST DAY OF' THE FIRST CALENDAR MONTH
FOLLOWING ‘THE DATE OF ITS BNACTMENT.

o dotol R ook o ook R Rk ok
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